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INPABUJIA TEXHUKHU BE3OITACHOCTH IIPU PABOTE B
XUMUYECKOU JJABOPATOPUU

BriOpacbhiBanue xKuIKOCTH U3 npodupku. [Ipu pabore B XuMHUuecKout
1abopaToOpuu CYIIECTBYET PUCK BHIOPACHIBAHUSI COJEPKHUMOTO MPOOUPKHU
IIPU HArpeBaHUM €€ Ha OTKPBITOM OrHe. B cBA3M C 3TUM, NpaBHIIaMH
TEXHUKH O€30MacCHOCTH PEKOMEHJIOBAHO B IMPOIIECCE HATPEBAHMS JIEPKATh
COCyJl OTBEPCTHUEM B CTOPOHY, Kak OT ceOs, TaK U OT OKPY’KaIolMX Bac B
ATOT MOMEHT Jitojiel. B mpoliecce HarpeBaHusi y3KOTropjioil mpoOUpKU HaJ
OTKPBITBIM OTHEM B MEPBYIO OU€pEab HEOOXOAUMO CIIEIUTh, YTOOBI OpbI3TU
KUIISIIIEH JKUAKOCTH HE IMOMajiy B TJla3a W JIPyTHe OTKPBIThIE YACTH Tela.
Jist sToro mpoOupKy HaJ IUIaMEHEM HEeoOXOJMMO JepKaTh HE B
BEPTUKAJIHLHOM, a B CJIETKa HAKJIOHHOM TOJIOKEHHUU U TOTJa Topsiune OpbI3ru
He OyayT BBUIETaTh HAPYXKY, & yAApssiChb O CTEHKH COCYJla, CTEKYT 10 HUM
oOpatHo. [ToHATHO, YTO TIPU HAarpeBaHUM COAEPKUMOE COCY/Aa BBHUIMBAETCS
u3-3a Meperpena, Mo3TOMY, BO-IEPBBIX, HEOOXOAUMO CIEIUTH 32 YPOBHEM
IJJAMEHU TOPEJIKH, & BO-BTOPBIX, PEKOMEHAYETCS B IIPOLIECCE HArpeBaHUs
IpOOUPKY MOCTOSIHHO Bpaliarh. B 1ensx 3amuThl COAEP)KUMOI0 MPOOUPKU
OT IeperpeBa He OyJET JMITHUM TaKkKe CUCTEMATUYECKH €€ BCTPSXUBATh.

Hepenko opranuyeckas >KUJIKOCTh (paciuiaB) BBIKMIIAET W PE3KO
BBIOpAChIBAETCS W3 MPOOMPKH, €CITU TOCIeTHss Oblla HEJO0CTATOYHO
BbicylieHa. [Ipu HarpeBanuum Bbimie +100 °C Boma, Haxonsmascsa Ha JHE
cocyla, 3aKMIAaeT M JaBJIIEHUEM CBOErO Mapa BBIOPACHIBAET OCTAJIbHOE
conepxkumoe npobupku. C MOAOOHBIM SIBJICHHEM MbI JOBOJIBHO YacTO
CTaJIKUBAaeMCsl B OBbITY, KOTJja B CKOBOPOAY C KMIISIIIUM MacjiOM IOIagaeT
Karisi BOJAbL. B CBsI3M ¢ ATUM HEOOXOAMMO BcCerja IMOMHUTb, YTO JJIs
IIPOBEJCHUSI XUMHUYECKUX ONBITOB HAJN0 HCIOJIb30BAaTh TOJBKO CyXHE
POOHPKH.

3a4yacTyr0 KUIKOCTh W3 y3KOW TPOOUPKH BBUIMBAETCA  M3-3a
BCIICHUBAHUS PEAKIIMOHHOM CMECH BCIIEJICTBHUE CIUIIKOM HHTEHCHUBHOIO
HarpeBaHus. B To ke BpeMs upe3MepHOE yMEHbBIIEHHE HarpeBa CIoCOOHO
CYLIECTBEHHO 3aMEIJIUTh XOJI PEaklUHH, 4YTO MOXKET OTPHULATEIHHO
CKa3aTbCsd Ha €€ KOHEYHOM pesyibrare. OpgHuUM  CIIOBOM, A
NPEeNIOTBPAIllEHUs CIMIIKOM OYpHOrO BBbIIEICHUS Ta3a (BCIECHUBAHUSA)
HEOOXOIMMO YMEHBLIUTh IIaMsi TOPEJKH, a MPU CUIBHOM 3aMeIJICHUU
peakiuu, HaoO0OpOT, YBEIWYUTh HarpeB. To ecTh, I MOIJEPKAHUS



HY)KHOTO ONTHMAJIBHOTO YPOBHS HarpeBa, HEOOXOIUMO BHHUMATCIBHO
CJICIUTh 32 TEYCHUEM PEAKIMH, IMOCTOSHHO TO YCHUJIWBAs, TO YMEHBIIas
YPOBEHBb HarpeBa.

3acacbIiBaHHe JKUJAKOCTH B Ta300TBOAHYI TPYOKy. XUMHUYECKHE
pEakiMu C HUCIOJIb30BaHUEM Ta300TBOJHON TPYyOKH TpeOyroT 0co0oro
OCTOPOXXHOTO OTHOIIeHUsI. Bo wu30exaHWe HECYaCTHOTO Ciyyas HaJlo
MIOMHHUTh, YTO TOPEIKY H3-TI0JI MPOOHUPKH MOXKHO yOpaTh TOJBKO IIOCIE
TOTO, KaKk OyJeT BBITAllleHa M3 KUAKOCTH, Yepe3 KOTOPBIH MPOIyCKaeTcs
ra3, Ta300TBOAHAas TpyOka. B MpPOTHBHOM ciydae TIPH OXJIKICHUU
POOUPKH 00BEM BBIJEISIONIETOCS Tapa (ra3a) CHU3UTCS, M KUIKOCTH I10
ra300TBOJHOM TPYOKe IMOJHUMETCS BBEPX M IOMAAET B MPOOHPKY. A 3TO B
JydIieM cliydae MPUBEACT K HCHOPYCHHOW XMUMHYECKOW peakiud, a B
XyIIIeM, K pacTpPEeCKHUBAHUIO TOpsSYeH MNpoOUpPKH U  Ppa3OpbI3THBAHUIO
COoZEpKaIlleH B HEW PEaKIIMOHHOMW CMECH, KOTOpasi MPH MOMNaJaHUU Ha JIUIO
U pyKH paboTaromero MOXKET BbI3BaTh OXKOTH PAa3HOW CTENEeHU U
JoKaau3anui. VIMEHHO MOATOMY OYEHb BAaKHO Tepej] HadaJoM paboThl B
XUMHYECKUX JIa0OpaTOpHSX THIATCIIBHO HW3Y4YUTh IMpaBWjIa TEXHHUKHU
O0e3omacHocTd. B uacTHOCTH, Kak TOJBKO OyJeT 3aMeueHO, 4YTO IIO0
ra300TBOAHOW TpyOe KHUAKOCTh MPEANPUHUMACT IIONBITKY IOIHATHCS
BBEpX, HY)XHO HE3aMEUIUTEILHO TIPOOWPKY C PEaKIMOHHOW CMEChIO
ONyCTUTh BHU3, Ja TakK, 4YTOOBI ypPOBEHb COJEPKHUMOTO HAaXOIUJICST
CYIIIECTBEHHO HMKE€ KOHIIA Ta300TBOAHON TpyOKu. [loTpedyeTcst HekoTopoe
BpEMsi, YTOOBI COCTOSIHUE KUJIKOCTH B IPOOUPKE CTAOMIM3UpOBAIACh, U OHA
nepecTalia BeIPhIBAaThCS HapYyKy. Bee 310 Bpemst IpoOUpPKY Ha0 JepkKaTh C
MTOMOIIBIO CTCIUATBHBIX MPOOUPKOACpKATENeH, 4TOOBI HE 00KEeUb PYKH.
[TpoOupKy B MCXOJHOE TOJOKEHHWE MOXKHO OyAeT BEpHYTh TOJBKO TOTJIA,
KOT/Ia W3 Ta300TBOJHOW TPYyOKH OyJIeT BBITOJKHYTa BCS KHIKOCTh M Ta3
CHOBAa HA4HET BbIACIHATHCA. [loMHUTE, 4YTO BO BpeMs BCEW ITOU
MaHUITYJISAIAH TTOA0TPEB MPOOUPKH HE JOJKEH MPEeKpaniaThCs.

IMope3bl cTeka0M. 3HaUWTENIbHAS dYacTh NPUOOPOB U TOCYIbI B
XUMHUYECKUX Tab0paTopusix, Kak MpaBmiIo, ObIBa€T M3TOTOBIIEHA U3 CTEKIIA U
MMOTOMY M3-3a2 HEOCTOPOXKHO OOpaIieHrss ¢ HUMU HE PEJIKU CIIydau IMOpe30B
pyk crexinoM. Ilepen oOpaboTkoit pan 5% CHUPTOBBIM pacTBOpPOM Hona
(w1 pactBopoM JIrorosist) HEOOXOUMO YIAIUTh BCE MEJIbUAUIIINE OCKOIKU
CTEKJIa, KOTOPBhIE MOTJIM TOINACTh B PaHKy. YOpaTh CTEKOJIbHBIE OCKOJIKU
MOXHO MOIITHOW CTPyeW BOJBI WM TIPOCTHIM JTA0OPATOPHBIM  HITU



KocMeTndeckuM muHIeToM. [lpum HeOonbpIMX mope3ax ajis OCTaHOBKHU
KPOBOTEUYEHUSI NMPHUMEHSIOT CMOYEHHBIM B 3% -HOM pacTBOpE NEPEKHCH
BOJIOPOJIa BaTHBIN TaMIIOH. MOKHO TakK€ HaJOKHUTh CTEPWIBHYIO MOBSI3KY
WIM NPUKPBITh PaHKY JeHKoIulacTeipeM. B ciydae, ecnu He yaaercs cpasy
OCTaHOBUTb KpPOBb HAaKJIaJAbIBAIOT JKIYT, KOTOPBIA B JabOpPaTOpPHBIX
YCJIOBUSIX HETPYAHO H3TOTOBHUTH, MPOMHUTAB TUIPOCKOMHYECKYID MapJito
pactBopoM xjopuia xenesa FeCls,

[Ipu Oonee cepbe3HBIX MOPE3AX, 3aTPATUBAIOIINX KPOBEHOCHBIE COCY/IbI,
CIIOCOOHBIX CIPOBOLIMPOBATH CHIIBHOE KPOBOTEUYEHHE HEOOXOJUMO paHy
MEPETAHYTh JKIYTOM, B Kauye€CTBE KOTOPOrO MOXXHO HCIIOJIb30BAThH
7a00paTOPHYIO PE3UHOBYIO TPYOKY, KOTOPYIO HYX HO, KaK TOJIbBKO KPOBb
OCTaHOBUTBCS, HEME/JICHHO CHSATb.

Bocriiamenenue Merajanuyeckoro Harpus. dusmko —xumuueckue
CBOMCTBA METAJUNIMYECKOTO HATPUS TAKOBBI, YTO OH MPU COMPUKOCHOBEHUH C
BOJOW MOXET BO3rOpeTh, IMO3TOMY B Ipouecce pabdoThl Jaxke ¢
HE3HAUYUTENIbHBIM  KOJUYECTBOM JAHHOTO XMMHYECKOIO 3JIEMEHTa
HEOOXOIUMO CTPOTO CJEI0BaTh BCEM MPEANUCAHUSAM, MPEAYCMOTPEHHBIM
TeXHUKOHN OezonacHocTu. U B mepByto ouepe/ib, 3T0, KOHEYHO K€, KacaeTcs
XpaHeHusa. XpaHUThb METAIMYECKUH HATpUil HEOOXOAUMO TMOJ CIIOEM
BA3€JIMHOBOIO Macila WM KEPOCHHA, TaK KaK 3TH BEUIECTBA MPOSBISIOT
UHAN(P(GEPEHTHOCTh K €ro JIEUCTBUIO, TO €CTh XPAHUTh METANIMYECKUI
HAaTpuid HAAO0 TOJA CIOEM TaKUMX BEIIECTB, KOTOpbIe 00JIaIat0T
CIIOCOOHOCTBIO HE BCTYIATh C HUM B peakuuu. [lepen TeM, kKak NpUCTyNUTh
K paboTe ¢ METaUIMYeCKUM HAaTpUEM, €ro HeOOXOAMMO MPOCYIIUTh. Jlis
ATOTO KYCKH HATpUsl MPEIBApPUTENIbHO TMOMEMIAOT MEXAY JHCTKaMH
¢bunbTpoBanpHOM  Oymaru.  @uubTpoBanbHas ~ Oymara  oOiagaer
CIIOCOOHOCTBIO BIUTHIBATh B CEOSI M3JIMILEK KEPOCHHA WM Ba3E€IUHOBOTO
Macia W3 METaUIMYEeCKOro HaTtpus, W He Toubko. Kareropuuecku
3ampeniaeTcsi  NOMEINaTh  HaTpUl  BO  BJIQXHYIO  WIH  IUIOXO
IIPOCYIIEHHYIO MPOOUPKY, TO €CTh NPOOUPKHU NEPE] MCIOJIb30BAaHUEM TaK
K€ HYXHO THIATEJbHO NpOCymuTh. bojee Toro, mnpu npoBeneHUH
XUMHYECKOW peaklud B MPOOMPKY C METAJUIMYECKHMM HaTpUeM CIiepBa
n00aBisieM CIOUPT W TOJBKO IOCJIE TOTO, KaK METaJUIMYECKUd HaTpuil
MIOJIHOCTBIO TPOPEATUPOBaAI CO CHUPTOM, MBI BBOJHMM B PEAKIUIO BOJY.
Bony nonuBaem B mpoOHpKy OCTOpOXKHO, 1o KarisMm. [Ipuyem, mocne 1-2-



yX Kamelb KJE€M, €CIU BbIIEICHUE BOJOPOJa HE MPOUCXOAMUT, AOJUBAEM
ocTaBlIlleecs HE0OX0AMMOE KOJTMYECTBO BOJIBI.

IlepBass momomb mpu oxorax. (s mpenoTBpaiieHus oOpa3oBaHUs
ny3blpell MpPU TEPMHUUECKUX OXKOrax HEOoOXOIUMO OOMJIBHO CMOYHUTh
IJIOIIAJIb OBPEXKIAECHUS 5%-HbIM pacTBOpOM TaHUHA B 40% -HOM 3THUII0BOM
cnuptre. IIpn TepMHUECKHX 0KOrax TAaKXKE XOPOLIO IMOMOTarT KOMIIPECCHI
Y3 BaThl WJIM MApJIU, MPOIUTAHHBIE KPETIKUM HAaCTOEM YEPHOTO Yasl.

IIpy oxorax KOHUEHTPUPOBAaHHBIMM  KHCIOTAMH  HEOOXOIMMO
HE3aMEUIMTEIIBHO MPOMBITh YYaCTOK TMOPAXKEHUsS BOJOM, IIOCJIE YEro
HaJIO’)KUTh MAapJIEBbII WM BaTHBIA KOMIIPECC, NPOMUTAHHBIA 1%-HbIM
pPacTBOPOM MUIIEBOM COJBI.

IIpn oxorax KOHLEHTPUPOBAHHBIMHU WIEJIOYAMH HEOOXOJUMO TaKkKe
HE3aMETUTENIbHO MPOMBITH O0O0KKEHHBIM y4aCTOK U IIOCTaBUTh MapJieBbII
WM BaTHBIM KOMIIPECC, NMPONMUTAHHBIA 3-5%-HBIM pPAacTBOPOM YKCYCHOU
KHCIIOTBI. XyXkK€e 00CTOUT JI€J]0, €CIIM KUCIIOTa W 1IEN0Yb MTONalIH B Iiasa.
B srtom ciywae Takxke HEOOXOAUMO HE3aMEUIMTEIHLHO MPOMBITH Tja3a
MPOTOYHOW BOJIOW M3-IIOJ KpaHa, a I0CJIE€ B 3aBUCUMOCTH OT NPUYUHBI
0’KOTa cMa3aTh MOPAKEHHBIN y4acTOK MO0 CPEACTBOM JJIsi HEUTpaIU3aluu
1IeJI04H, JTUO0 CPEACTBOM sl HEUTpaIn3ali KUCIOThHL. B nepBoM ciyyae
3T0 2%-HbI pacTBOp OOPHOM KHUCIOTHI, BO BTOpPOM 2%-HBII pacTBOp
runpokapOonata Harpus. IIpoMbiBaTh T7a3a  yAoOHEE C MOMOIIbIO
CIIEIUAJILHOU I'JIa3HOW BAaHHOYKMU.



KAUYECTBEHHbBIN SJIEMEHTHbBIN AHAJIN3 OPTAHUYECKHX
COEJUHEHUM

M3BecTHBIE B COBPEMEHHOW XMMHUH METOJIbl KaYeCTBEHHOTO aHaIN3a He
MOAXOAT JIJISi DJIEMEHTHOTO WCCIICJOBAHUS OPTaHMYECKUX COCAUHEHUU H
MOTOMY MX CHauajia MepeBOJSAT B HEOPraHUYECKUE U TOJIbKO MOTOM K HUM
MPUMEHSIOT METOAbl OOBIYHOIO KadeCTBEHHOro aHanuza. Hampumep,
BOJIOPOJ CHayaja MEepeBOASAT B BOAY, yriiepoa - B okcua yriaepoaa (IV),
cepy - B cyibhu HATPUs, a30T - B [UAHU]] HATPUS U T.]I.

OTkpeiTHE Yyrijepoaa mnpodoid Ha oOyruauBaHue. I[IpokanuBaHue
BEILIECTB B MNPOOUPKE, HA KPBIIIKE TUIJS SIBISETCS OJHUM U3 CaMbIX
MOMYJIIPHBIX METOJIOB OMpEJEICHUs NPUHANJICKHOCTH HMX K TPYIIIe
OpraHWYECKUX BEIIECTB. 3HAYUTEIbHAS YaCTh OPraHUYECKUX BEIIECTB MPU
JTAHHOM METOJIe HCCJICAOBaHUS dYepHEeT, OOYIIIMBACTCSA, TEM CaMbIM
oOHapyXuBas yriaepoJ, coaepkanuics B HUX. OgHAKO y JTaHHOTO METOJIa
€CTh CYIICCTBEHHBIN HEIOCTATOK, KOTOPHINA JiejaeT mpoOy Ha 0OyTrIMBaHUE
JUIIb BTOPOCTENEHHBIM, BCIOMOTATEIbHBIM METOJOM aHanu3a. JlaHHbII
MPUEM JTaeT Pe3ynbTaT JUIIb MPU CIIOCOOHOCTH BEIIECTB OOYTIIMBATHCS, B
TO BpeMs Kak HE CIIOCOOHOCTh BEIIECTB OOYTIIMBATHCS OOBIYHBIM CIIOCOOOM
HE SBJISIETCS JIOKA3aTeJIbCTBOM OTCYTCTBUSI B HHMX yriepoaa. Hampumep,
JeTydyue BemiecTtBa (crnupt, 3QUp U JAp.) JaXe MNpU HE3HAYUTEIbHOM
MOBBIIIICHUU  TEMIEpaTypbl HAYWHAIOT HWCIAPATHCS  paHbIIE, YeM
BKJIIOYAeTCA mpolecc oOyrnuBanus. Henb3s mnpoBect mnpoOy Ha
oOyriinBaHue OOBIYHBIM CIOCOOOM M MO OTHOIICHHI0 K MOYEBHUHE WIIU
(draneBoi KHUCIOTE, TaK KaK OHM BO3TOHSIIOTCA OBICTpee, YEM HAYMHAIOT
obyrimuBathes. [IpoOy oOyrimBaHHS TaKMX BEIIECTB IPOBOAST B CMECH C
nopomkoM okcunpa meau (II). Meron cxxuranus BeEIIECTB B CMECH C
okcugom meau (II) cunraeTcsi yHUBEpCaIbHBIM, TaK KaK J1a€T BO3MOKHOCTh
OOHapyXUTh YTJIEPOa HE TOJBKO B TBEPIBIX, HO M, YTO HEMAJIOBAXKHO, B
KUIKUX Ta3000pa3HbIX BemecTBax. 97,37%

OnbiT 1. OTKpBITHE YIJIEPOAa W BOJAOPOIA COMXKKEHHUEM BelllecTBa ¢
okcuaom wmeau (II). IlpuHomnm wmeToma COCTOMT B TOM, YTO TIpHU
HaKaJIMBAaHWW BEIIECTBA, CMEIIAHHOTO C YEPHBIM IMOPOITKOM OKCHA MEIH
(IT) CuO, yraepon, cropas 3a cuet Kuciaopoja, AaeT okcun yriepoaa (IV), a
BOJIOpOJ BenlecTBa oOpazyetr Boay. Okcun menu (II) mpu 3TOM yacTUYHO
BOCCTaHABJIMBAETCS O METAJUIMYECKOU MEIH.

CxeMaThu4HO MPOIIECC MOKHO BBIPA3UTh CIEAYIONTUM 00pa3oM.

(C .. .H..)+3CuO — CO, + H,0 + 3Cu



Ha mpaktuke Bcerma OepyT WM30BITOK OKCHIA MEIU IS TOTO, YTOOBI
BEIIECTBO MOJHOCTHIO CTOPENO U 4TOOBI HE ObUIO MOTEPH YIJiepojia B BUJE
okcuaa yriaepoaa (1), koTopslit He 00pa3yeT ocajika ¢ 6apuTOBOM BOJIOH.

Hnst otkpeitust CO, HMCTONB3YIOT M3BECTHYIO PEAKIUI0 ¢ OapUTOBOM
BOJIOM, Jaroreit Oenplii 0cagok kapOboHata Oapus Mpu MPOMYCKaHUH Yepes
Hee okcua yriepoaa (IV):

Ba(OH)z + C02 — BaCO3 + HQO

JInst OTKpBITUSL BOABI UCIOJIB3YIOT 0€3BOJHBIN cyibdar menu. bembiii
nopoiok 6e3BoaHoro cyibdara meau CuSO, cuHEET mpu MONaJaHUM Ha
HEro BOJbl, MpeBpalaronieil ero B cuaui kpuctamioruapar CuSO,x5H,0
(MemHBIN Kynopoc):

CuSO4 + 5SH,0O 2 CuSO4x5H,0

Puc. 1. Omkpwvimue yenepooa u 600opooa.

Jlnst mpoBeneHUs SKCIIiepUMEHTa B NpoOupKy a (puc. 1) HacwibTe
yepHoro mnopoiika okcuna menu (II) na Beicoty okono 10 amm. JloGaBbTe
OJIHYy JIONATOYKY €axapo3bl M TINATEIbHO MEpEMEIIATe, 3HEPIHYHO
BCTPSIXHUBAsi IPOOUPKY.

B BepxHIOI0 yacTh NMpOOUPKU @ BBEOUTE B BUAEC NMPOOKH HEOOIBIION
KoMouek BaThl (puc. 1). HaceinbTe Ha BaTy TOHKHUH CJI0M O€JI0r0 Mopoiika
00€3BOKEHHOTO MEIHOT0 KyIopoca. 3akpoilTe mpoOUpKy a TpoOKOH c
ra3o0TBOJHON TpyOKou. [Tpu 3TOM KOHEl TPyOKH AOKEH MOYTH YIIUPAThCS
B Bary ¢ CuSO, . HwxHuii koHen TpyOKHM MOMECTHTE B MPOOHUPKY 0,
npenBapuTenbHO HamuB B Hee okoio 0,5 ma OGaputoBoi Bombl. Konerr
ra300TBOJHON TPYOKH TOJIKEH OBITH IOTPYXKEH B OApUTOBYIO BOY.

Harpeaiite npoOupky @ Ha muiameHu ropeiku. Eciaum mpoOka mioTHO
3aKpbIBAET IPOOUPKY, TO YEPE3 HECKOIBKO CEKYHJI U3 Fa300TBOIHOM TPYyOKH
HAYHYT BBIXOJMTH My3bIpbKH raza. Kak Tonbko GaputoBas Boja MOMYTHEET



BCIeACTBUE BbIeneHUs: Oemoro ocagka BaCO;, mpobupky &6 cremyer
yaanuTh. Jlepka 3a ra300TBOJIHYIO TpyOKy, MpOJOJDKAWTE HarpeBaTh
poOUpPKY @ 10 BCEH JUIMHE 10 BAaThl, TOKA Mapbl BOJbI HE JOCTUTHYT OEJI0ro
MOPOIIKAa 00E3BOKEHHOI0 MEJIHOTO KYIOPOCa, HAaXOJAIIErocsi Ha BaTHOM
TaMIIOHE, M HE BBI3OBYT TIOCHHEHHS €ro BCIEJACTBUE OOpa3oBaHUs
kpuctasoruspata CuSO4x5H,0. Eciu B3ST COMIIKOM OOJBIION KYyCOK
BaThl, TO OHA MOTJIOTUT BBIJACIUBIINECS MAPHI BOJbI U MOCUHEHUS] MOXKET HE
ITPOU30UTH.

3anummuTe ypaBHEHUS IPUBE/ICHHBIX PEAKITUH.

Oo6napyxuB oOpasopaBiuecs npoayktel CO, u H,O, ycranaBnuBaroT
HaJM4KMe B UCMBITYEMOM BEUIECTBE yriepojia U Boaopoa. Benp ykazaHHbie
AJIEMEHTBl HE COJAEpXKaJIUCh B  JOOABIEHHOM OKCHAE MeIu, a,
CJEOBATEIbHO, MOTJM HAaXOJUTHCS TOJBKO BO B3SITOM JUIsl aHalW3a
OpraHUYECKOM BEIIIECTBE.

OTOT K€ NPHUHLMI JEKUT B OCHOBE KOJWYECTBEHHOTO 3JIEMEHTHOIO
aHaiM3a OpPraHMYeCKHX BELIECTB C TOW pa3HulEed, uro Oepercs
ompeNiefieHHass HaBecka HCCIEQyeMOoro BelllecTBa W, KpOME TOro,
ompexaensiercss Macca ooOpazoBaBmuxcas CO, u H;O., Ha ocHoBanuu
MOJIYYEHHBIX JAHHBIX BBIUMCISAIOT CHAayaja MPOLIEHTHOE COAEpP)KAHHE
yriepojla W BOAOPOJAa B MCIBITYEMOM BEILIECTBE, 3aTEM, OIPE/CIUB
MOJIEKYJISIPHYIO MAacCy BEIIECTBA, BHIBOASAT MPOCTEUITYIO, TAK HA3bIBAEMYIO
AJIIEMEHTHYIO (POpMyITy BEIIeCTBa.

OnbiT 2. OTKpbITHE a30Ta CIUIABJEHHMEM  Bellecrsa ¢
MeTA/UIMYECKUM HaTpueM. lIpuHIMN MeTroma COCTOUT B TOM, YTO IIpHU
CIUIABJIEHMM C OpPraHMYECKUM BEIIECTBOM METAUIMYECKUA HATPUU
OTILEIUIAET OT HEr0 a30T BMECTE C YIJIEPOJOM, 00pa3ys IMaHU]l HATPHUS.
CxeMaTh4ecKu peakiiiio MOKHO BBIPA3UTh CJIEAYIOIIUM 00pa3oM:

(... CN)+ Na — NaCN

OOpa3oBaBImIMiiCcS 1MAHWU] HATPUS OTKPHIBAETCS OOBIYHBIM CIIOCOOOM,
T. €. TIEPEBOJIOM B CHHIOIO OEpIMHCKYIO Ja3ypb. CBOe Ha3BaHME IHMAHH]
HaTpus M MOJY4YWJ OT JIATUHCKOTO CJIOBA Cyanus - CUHHAW - IO CBOEH
CIIOCOOHOCTH J]aBaTh CUHIOIO OKPACKY.

st otkpeiTHst a3zoTa 5-10 Mr HMCHBITYEMOTO BEIIECTBA, HANpUMED,
HECKOJIBKO KPHUCTAJUIOB MOYEBHUHBI, IIOMECTUTE B CYXYH HPOOHpPKY.
[IpnbaBbTe K MOUYEBHMHE HEOOJBUION KYCOYEK METANIMYECKOTO HATpHs.
Harpeiite octopokxHo cmech B IuiaMeHu ropesikd. Korga moyeBuHa
pacIuIaBUTCs, MPOCIEIUTE, YTOObl OHAa cMmemianach ¢ HaTpueM. [Ipu 3TOM
uHOrJa HaOonaercs HeOoublas Benblka. Harpeaiite, nmoka moiayyuTcs
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OMHOPONHBIA crutaB. [l ycmexa ombITa HEOOXOJWMO, YTOOBI HATPUU
TJIABUJICS BMECTE C BEIIECTBOM, a HE OT/ICIILHO OT HETO.

Korga npobupka octeiHeT, 700aBhTE B HEE 5 Kallelb dTUJIOBOTO CIIHPTA
JUTSl yCTPAHEHUSI OCTaTKOB METAJTMYECKOTO HATPHsl, KOTOPBIA pearupyeT co
CIIUPTOM HE Tak OypHO, Kak ¢ BOJIoM. [Ipu 3TOM mpoucxoaut oopazoBaHue
AJIKOTOJISITa HATPHUS C BBIJCICHUEM BOJAOPOIA:

2C,HsOH + 2Na —2C,HsONa + H,

Y06eauBunuch, YTO OCTATOK HATPUS MPOpPEArupoBajl CcO CHUPTOM
(mpekpalaeTcsl MIMIEHWE OT BBIACNEHUs MYy3BIPHKOB rasa), /100aBbTE B
npoOupKy 5 Kamenb BOAbI U HarpenTe ee Ha IJIaMEHU T'OPENIKH, YTOObI BCe
pacTBOpwIOCh. Ilpy 3TOM IIMaHU HATPUSA NEPEXOAUT B PACTBOP, AIIKOIOJIAT
HaTpusi ¢ BOJOUW 00pa3yeT eAKYIO IEI0Ub:

C2H50Na + HOH — C2H5OH + NaOH

JloGaBpTe B poOUpKy | Kamio CupTOBOTO pacTBopa GeHoadTarenHa.
[TosiBiieHMe MaTMHOBO-KPACHOTO OKpAllMBaHUSl IOKa3bIBae€T, 4YTO B
pactBope oOpa3zoBasiack mienoub. llocime 3Toro BHecuTe B MpoOUpKy |
KaITllo pacTBoOpa keie3Horo kymopoca FeSO,4 o00bMHO comepikamiero
npumech conu okcunaa keneza (III) Fe,(SOy4);. B mpucyrcTtBum mienouu,
HEMEeIJICHHO 00pa3yeTcs rps3HO-3eJIeHbIN 0ca ok ruapokcuaa xkemnesa (II) B
CMECH C KEIThIM 0CaKoM ruapokcua sxenesa (111):

FCSO4+ 2NaOH — FC(OH)Z + 2Na2804
FCz(SO4)3+ 6NaOH — 2F€(OH)3 + 3Na2804

[Tpn Hammumuu B pacTBOpe M30OBITKA ITMAHKUIA HATPUS THAPOKCHU] Kee3a
(IT) o6pasyet KOMILUIEKCHYO KeNTyi0 KpoBIHYO cosib Nay[Fe(CN)g]:

Fe(OH), + 2NaCN — Fe(CN), + 2NaOH
Fe(CN),+ 4NaCN — Nay[Fe(CN)g]

[TuneTkoit HaHecuTe B UEHTP (QUIBTPOBAILHON Oymaru BeIUYMHON 3%3
cM | ka0 MyTHOHM 5KMJIKOCTH C MPOOMPKHU, KaK TOJIBKO Karlis BIIUTAETCH,
Ha ee MecTo HaHecute 1 kammo 2 H. pactBopa HCI.

[Tocne mnoOAKHUCHEHHS TPSI3HO-3E€JIEHBIA WJIA  JKEJITOBATBIM  OCAJ0K
runpokcuaoB keneza (II) u (III) pacTBOpsiercs, Npu HAJIUYUU a30Ta
HEMEJUICHHO TOSIBJISIETCSl CHHEE TMSITHO, oOpa3oBaBLIEHCS OepiIMHCKON
Ja3ypu:
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FC(OH)3 + 3HCI — FCC13 + 3H20
4N34[F€(CN)6] + 4F€C13 — Fe 4[F€(CN)6]3 + 12NaCl

[Ipn oTcyTcTBHM a30Ta TOCIE PACTBOPECHHS THIPOKCHUIIOB XKeje3a
CUHETO TISATHA HE 00pa3yeTcs. AHAJIOTUYHBIN PE3yiabTaT MOJYYUTCS U TPH
HEyJa4HO TPOBEJACHHOM OINbITe (HEmpaBUiibHOE cruiaBieHue). [logymaiire,
MOYKHO JIM OTKPBITh a30T, €CJIM Tocje Jo0aBieHus GpenondranenHa cHavana
no6asuts HCI 10 kucnoii peaknuu, a motom FeSO,.

OnpiT 3. OTKpBITHE CepPBbI CIJIABJIEHHEM OPraHUYecKOro BelecTsa ¢
METAIHYEeCKHM HaTpueM. [IpMHIMI MeTOIa COCTOMT B TOM, YTO IpH
CIUIaBJICHUM HATPHUIl OTIICIUIAET OT BEIIECTBA cepy, U oOpasyeT cyibhun
HaTpusi Na,S, KOTOpBI OTKpBIBAETCS  Jaibllie OOBIYHBIM  ITyTEM.
CxeMaTHYeCcKH 3Ty PEaKIHI0 MOYKHO H300Pa3HUTh CIEAYIOMIAM 00pa3oM:

(...S)+2Na — Na,S

JIisi MOMHOTHI peakiuu OepyT HEKOTOPBIM M30BITOK METaTNYECKOTO
HATpPHSL.

JUst OTKpBITHSL CEpbl UCHBITYEMOE BEIIECTBO, HAIPUMEP CTPENTOLIM]L
WIH CyJIb(haHUIIOBYIO KHCIIOTY, IIOMECTHTE B CYXYyIO IPOOHpPKY. JlocTarouHo
B35ITh BCETO HECKOJIbKO KPYNMUHOK BenlecTBa (5-10 mr).

Jlo0aBbTe K BEIECTBY KyCOUEK METaNIMYECKOro HaTpus (CTOIOMK
MHOM okosio 1 Mm). Jlepa mpoOMpKy BEPTHUKAJIbHO, HarperTe CMECh
JOKpacHa, ciess 3a TeM, YTOObl HATPUi TUIABUJIICS HE OTACIBHO, a B CMECH C
BEIIIECTBOM, MHA4e OMNbIT He yaactca. Habmiomaemas mHorAa HeOosblIas
BCIIbIIIKA HATpHs He onacHa. Korna npoOupka ocThIHET, TpUOaBbTE B HEE 5
Karejab S3TUJIOBOTO CHOUPTA JJs YCTPAaHEHMsI OCTaTKa METaNInYeCKOIo
HATpHsI, KOTOPBIA cO cnupTtoM obpasyer ankoromst Harpus C,HsONa.
[locne oxoH4aHusi peakiuu (MpeKpalieHue BBIIEICHUS My3bIPHKOB rasa -
BOZOpOJia) JA00aBbTE JUIsl pAacTBOPEHMsI CIUIaBa S5 Kameilb BOAbl U
MPOKUIMSATUTE, YTOOBI YCKOpUTH pacTBopeHue. [Ipu atom cymnbbua HaTpus
nepeiieT B pacTBOP BMECTE C €IKMM HaTPOM, KOTOPBIH, OJHAKO, HE MEIlIaeT
peakuuu OTKpbITUA cephl. [Ipu cIuiaBlieHMHM C¢ METAJUIMYECKUM HaTpUeM
OpPraHUYEeCKOEe BEILIECTBO, COJIEPIKalee cepy, YaCTO OOYTIUBACTCS, IOATOMY
pacTBOp cynb(uua HATpus MOJYYUTCS YEPHBIM OT MPUCYTCTBUS YACTHUIL
yrasi. UToObl 130aBUTHCA OT HUX, TaK KaK OHU MEIIAIOT PEaKIMK, BO3bMUTE
KycoueK (QuibTpoBaHHOM Oymaru pasmepoM 3%3 cM, U, HaKJIOHUB
npoOHpKY, CMOUNTE TEMHOM >KMJKOCTHIO CHayalla OUH yrojl OyMakkH, a
3areM Jnpyroil. Yactuipl yras ajcopOMpyIOTCs B IIEHTpEe OyMaskKHOTO
CEeKTOpa, a pacTBOp cyibhuaa HaTpus QUIbTpyeTcss U oOpasyer
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KOHIIEHTpHUUECKHil OeciBeTHbIN "BhITeK". OTCTynast Ha 3-4 MM OT TpaHMIIBI
"BpITeKa", HaHeCUTE MajieHbKyr0 Karutio arerara cBuHia (CH;COO),Pb.
HememienHo Ha rpaHHMIE CONPUKOCHOBEHHUS ''BBITEKOB' MOSIBIISIOTCS
TEMHO-KOPUYHEBOE OKpAITUBaHHUE OT CYJIb(pHIa CBUHIIA:

(CH;COO0),Pb + Na,S — 2CH;COONa + PbS

BOmu3u rpanunel apyroro "BbITeKa' HAHECHUTE MAJICHBKYIO KaIlelIbKY
(IpUKOCHUTECh KOHIIOM TIMIIETKH) pPacTBOpa HUTPOIPYCCUIA HATPHUs
Na,[Fe(CN)sNO]. HemennenHo Ha rpaHulle "BBITEKOB" TMOSBIISIETCS
MHTEHCUBHOE KpacHO-(hHOJIETOBOE OKpalIuBaHue, MOCTENEHHO
V3MEHSIONIEE CBOM LIBET. DTO LIBETHAs PEaKUMs HA HWOH JABYXBAJIECHTHOM
cepbl S

OnbiT 4. OTKpBITHE XJI0pPAa NPHU JAeHCTBMU BOAOPOAA B MOMEHT
BblJeJICHUSI HAa opraHuveckoe BemecTBo. [lomectute B mpoOupky 1
karo xyopogopma CHCl;. JloGaBbTe 5 Kamenb 3THIOBOIO CHUPTA U
KyCOUeK MeTalimdeckoro Hatpus (ctonouk amuaHoil 1 mm). Ilpu stom
MIPOUCXOJUT CIEAYIOIIAS PEAKIINSA:

C,HsOH + Na — C,HsONa + H

OOparuTe BHUMaHUE Ha BBIJCISIONMUNCS BOAOPOA. Ero MoKHO 3axeub B
OTBEPCTUSl MPOOUPKU, €CIU TPEABAPUTEIBHO 3aKPBITh 3TO OTBEPCTHE
MajbleM, 4YTOObl HAKOMUTH BOJIOPOJ, @ IMOTOM IOJAHECTH OTBEPCTUE K
IJIaMEHU Topesiku. Bomopoa B MOMEHT BBIJEICHUS OTIICIUISIET XJIOp OT
xjopodopmMa U 00pa3yeT XIJIOPUCTBIA BOJOPOJ, PEATUPYIOUIUN 3aTeM C
00pa3oBaBIIUMCS AJIKOTOJISITOM HATPHUSL:

C2H50Na + HCI — NaCl + CszOH

[Tocne Toro Kak mpexkpamaercsi BolICICHUE BOAOPOA, i1 PACTBOPEHHUS
obOpa3zoBaBmierocsi uHorga Oenoro ocaigka NaCl, HepacTBopuMOro B
STUJIOBOM CHUpTe, 100aBbTe 2-3 Kamid BOAbl. IIpu 3TOM H3OBITOK
AJIKOTOJIsITA HATPUSI pearupyeT ¢ BOJIOU, 00pasysl 1IeJI0Ub:

C2H5ONa + HQO — CszOH +NaOH

B mnpucyTrcTBUM 1IeN0YM HENb3s OTKPHIBATH MOH XJIOPA, TaK KaK MpHU
no0aBJIeHMM  pacTBoOpa HHUTpara cepedpa HEMEIJEHHO  BBIMAAacT
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KOPHUYHEBBIH OCAaJOK OKCcHaa cepedpa, MACKUPYIOUIUKA O€NbIid 0caJIoK
xJjiopuja cepedpa:

2AgNO; + 2NaOH — 2NaNO, + Ag,O + H,O

[TosTOMy 106aBbTE K pacTBOPY CHauasa 2-3 Karjid KOHIIEHTPUPOBAHHOU
azoTHoM kuciaoTel HNO; s HeWTpaM3aluu IIeJIoud, a 3aTeM yxke |1
karuo 0,1 H. pactBopa AgNO;. Ilpu Hamuuum Xxjiopa HEMEIEHHO
BBITIAJIa€T OEJIbIN TBOPOKHUCTHIN OCAJIOK XJIOpHAa cepedpa, HEPACTBOPUMBIIA
B HNO3:

NaCl + AgNO; — AgCl + NaNO;

A.B.CTenaHoB  TOpeUIOKWJI ~ HMCHOJB30BaTh ATy  PEAKIUI0 IS
KOJINYECTBEHHOT'O OMPEICIICHUS raJJOT€HOB B OPraHUYE€CKOM BEIIIECTBE.

[Ipy HEOOMBIINX KOTMYECTBAX XJIOpa BMECTO OCajKa IMOSBIETCS Oenas
MYTb.

Hu B xoem ciywae He ciemyeT Opath I peakiuu Oosbine | xammm
xjopodopMa, TaK KaK 3TO TOJBKO BPEAUT UYyBCTBUTECIBHOCTH PEAKIIHH.
Ocrarok He BCTYIUBILETO B peakiuio xjopodopma eie A0 MpudaBiIeHUs
HUTpaTa cepedpa JaeT ¢ BOJOW MPOYHYIO SMYJbCHIO B BHJE OeI0BaTOM
MYTHOM >KUIKOCTH, KOTOpasi OyJIeT MaCKMPOBaTh MOSIBJICHUE O€I0il MyTH OT
xJjiopuza cepedpa.

Hanummre ypaBHeHus npuBeaeHHbIX peakuui. [logymaiite, MOXKHO Jin
Py HEUTpanu3aluu IIeJ04u nepes 100aBjIeHueM HuTpaTta cepedpa B3ATh
COJISTHYIO KHUCJIOTY BMECTO a30THOM?

OnbiT 5. OTKpBITHE XJIOPa MO 3€JIeHON OKpacke IJamMeHu (mpoda
Beiiabmreiina). [lonyunre nepen 3aHsITHEM MEIHYIO MPOBOJIOKY JITMHOM
okouio 10 cM, 3arHyTyr0 Ha KOHIE NETJIEN U BCTABJIICHHYIO IPYTHMM KOHLIOM B
HEOOJIBIIYI0 KOPKOBYIO MPOOKy. Jlepxa 3a npoOKy, MpoKaJuBaiTe METI0 B
IJJAMEHU TOPEJNKUA JI0O HMCYE3HOBEHMSI IOCTOPOHHEW OKpAacKu IUIAMEHH
(Ipu3HAK 3arpsI3HEHMS] MEHOM METIIN).

OCTBIBILYIO TETIIIO, TOKPBIBIIYIOCS YEPHBIM HajeToM okcuaa meau (II),
OMYCTUTE B MPOOUPKY, HA JHO KOTOPOM MOMECTUTE KaIlll0 MCHBITYEMOIO
BeIleCTBa, HampuMmep xjopodopma. CMOYEHHYIO BEIIECTBOM TETIIO BHOBb
BHECUTE B IUIaMs Topenku. HememneHHO NosBiseTcs xapakTepHas spKo-
3eJieHasl OKpacKa IJIAaMEHHU BCIIEICTBUE 00pa30BaHUs JIETYYEro COCIUHEHUS
Menu ¢ xjopoMm. IlomoOHyr0 k€ OKpacKy IUIaMEHU JaloT MOMHUMO
XJIOPUCTBIX U JPYTHUE TAJIOTEHCOAEpKAIIME OpraHnYecKue coequuenus [1].
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COEJMHEHMUS C OTKPBITOM HENDIO.
MPEJEJBHBIE (HACBILLEHHBIE) U HENPEJEJbHBIE
(HEHACBIIIEHHBIE) YTJIEBOJOPOIbI

XUMUYECKHUE COCAUHEHMS, B CTPYKTYpE€ MOJEKYI KOTOPBIX
MPUCYTCTBYIOT WM BOJOPOA M YIJIEpPOJ Ha3bIBAIOTCS YIIIEBOAOPOIAMH.
YrieBogopobl OBIBAIOT JBYX BHJIOB: IIpeJieibHbIe (HACBIIMICHHBIE) U
HeTpeieNibHbIe (HEeHAChIIeHHBIE). [IpenenbHble yrieBo0poIbl OTIANYAIOTCS
OT HEMPEJETbHBIX TEM, YTO

- B TEPBbIX aTOMBI yrJepoJa MEXIy CO0OM CBsi3aHbl MPOCTHIMU
OJIMHAPHBIMU CBSI3SIMH,

-BO BTOPBIX CYIIECTBYIOT TaKXKE M KpaTHBIC (IBOWHbBIC, TPOWHBIC U T.J.)
CBSI3U.

OnuHapHasi CBSI3b aToma yrjepoja C JAPYrMMU aToMamu (BKJIOYasi U
aTOMBI YTJIEPOJia) SBIISIET COOON G-CBSI3b, COCTUHSIIONIAS SIAPA CBA3BIBAEMBIX
aTOMOB, TyTeM IEPEKPhIBAHUS THOPUIHBIX (sp3—, spz—, Sp-)3JIEKTPOHHBIX
opOuTasieil BI0Jb OCEBOM JIMHUU. A BOT KpaTHBIE CBS3U aToma yriepoja C
IPYTUMHU aTOMaMu (BKJIIOYasi M1 aTOMBI yTJIepojia) OTHOCSITCS K T-CBSI3SIM, B
KOTOPBIX apa  B3aUMOJICUCTBYIOIIMX AaTOMOB COEIUHSIOTCS  HE
THOPUIHBIMU, a p-OpOUTAISIMU IO 00€ CTOPOHBI OceBoi nuHUU. Hamo
OTMETUTh, YTO T-CBSI3U XapaKTEPU3UPYIOTCS OOJbIIEH MOJBUKHOCTHIO U
CTENEeHb HX TMPOYHOCTH, IO CPABHEHUIO C O-CBSI3SIMHU, CYIIECTBEHHO
cnabee [2].

PacnonoxxeHue m-cBsi3ed B Pa3IMYHBIX COCAUHEHHSAX MOXET OBITh
paznuuHoil. Hampumep, B 3TUJIEHE T-CBSA3b HAXOJAUTCS B IJIOCKOCTH, TIPSIMO
MEePIECHANKYJIIPHOW TUIOCKOCTA HAXO0XJAEHUSA G-CBSI3€M, a B alleTUJICHE,
MPUCYTCTBYIOIIUE JBE T-CBA3U, pACMHOJIOKEHBI B JIBYX B3aUMHO
MEPIEHANKYIISIPHBIX TIIOCKOCTSX.

[IpenenpHbie yraeBOAOPOIbI 00pa3ylOT FOMOJOTHYECKUN pANl ¢ 00men
dbopmynoit C,Hy,1», KOTOPBIN IO HHOMY UMEHYIOT €I PSJIOM Memand, 1o
Ha3BAHUIO MPOCTEUIIEr0 MPEICTABUTEIIS JAHHOTO KJ1acca COSIMHEHUM.

[Ipu OTTOp>KEHHH OJHOTO aToMa BOJOPOAA OT aJikaHa MBI TOJYyYHM
pagukain, mnpeacTaBieHHbd o0med Qopmynoir C,Hj,.. Pamukam (R)
Ha3bIBAIOT aJKWIOM U 00o3HayaroT Alk. B Ha3BaHMH OT/IMYNE alaKaHOB OT
paavKaIoB 3aKJIH0YAETCS B TOM, YTO B MEPBBIX UCMOJIb3yeTCs cyhPuKC —aH,
a BO BTOPBIX — Cy(pdUKC u.
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B Tabnuine HmwKe TNpUBEACH IIEPEUCHb allkaHOB M WX PaJIHUKaJIOB
(ayiKmII0B)

AJIKaHBbI AJIKHJIBI

CH,; meTan CH;- meTun
C,Hg nTan C,Hs-aTtn

C;Hg nponan CsH;-npornun
C4H,( 6yran C4Hy- OyTun
CsH,nenTan CsH - mentu (amun)
C;H,4 rexcan C¢H3- rexcun
C,H¢ renrtan C;H,5- rentun
CsH;goxTan CsH;7-oxTnn
CoH,( HoHan CoH o~ HOHUT
CioHy, nexan CioHy-nenun
C1H,4 yaaekan C1Hys- yaaenun
CioHy6 monexan CioHys- nopenmn

Hu Bce anmkanbl MOTYT UMETh M30Mepbl. M3oMephl €cTh y ajakaHoB,
YUCIO aTOMOB  yrliepoja  KOTOpeIXx  Oosee  Tpex IIpocreitmmm
MpeACTaBUTENIEM HACBIIIEHHBIX (TPEIETbHBIX) YIJIEBOJAOPOIOB, CIIOCOOHBIM
CYIIIECTBOBATh B BUJIC U30Mepa SABJsIeTCS OyTaH:

CH3 CH2 CH2 CH3 CHs_CH_CH3

CH;
H-Oymau uzobyman
CHy—— CH,——CH,——CH, CH;—CH,——CH CHs
H- Oymu 8mop-oymiu
CHz;—CH—CH, CH3—C|)—CH3
CHj CHj
uz00ymun mpemuv-0ymui

Hano ckazaThk, 4TO M30MEpHs HACBIIMIEHHBIX YIIIEBOAOPOJAOB HAXOIAUTCA
B IIPSIMOM 3aBUCUMOCTH OT CTPOEHHS YIJIEPOJHOIO CKEJIETa, & BOT Ha3BAHUS
3aBUCAT OT PAacCIOJOXKEHUS aToMa pajuKajia, 00Jajaromero cBoOOIHON
BAJICHTHOCTHIO. OTHAKO OBIBAIOT CIydYau, KOT/ia JIBa pa3HbIX, HO BXOJSIINX
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B OJHY TPYyNIy, COCIUHCHHMN, NUMEIOT aHAJIOTUYHOE PACIIOJIOKECHHE aToMa
paaukana, O00JIaJalolero CBOOOJHOM BaJIEHTHOCTBHIO, HANpUMeEp, B
paaukanax u oymuia u uzobymuna cBOOOTHON BaJEHTHOCTHIO 00JIaJIaeT U B
TOM W JPYTOM CiIydae TIepBUYHBIN (T. €. COCAUHEHHBIH C OJHUM COCEIHHM
aTOMOM YyTJIepoJia) yriaepoaHslii atom. [Ipu TakoMm packinane paaukal, C
HEPa3BETBJICHHOM 1IETIbI0O OTHOCUTCS K HOPMANbHbIM OVMUIam, a paaukan ¢
Pa3BETBJICHHOM 1EMbI0 HA3BIBAIOT uz06ymunom. K Hauamy HauMEHOBAaHUS
paguKagoB, B HaJW4YME KOTOPHIX HAa KOHIIE HEPA3BETBICHHOMN IIETIH JBE
METUJIbHBIE TPYIIIbI, PUHATO YCIOBHO JOOABJISTH MPUCTABKY ©30. Panukan
émop—Oymui ~ CBOMM Ha3BaHMEM 00s3aH TOMY, UTO CBOOOJHOM
BAJICHTHOCTHIO 00J1aJJa€T BTOPUYHBIN (T.€. CBSI3aHHBIN C ABYMS COCEIHUMHU
aTOMaMH YIJIepoja) yriaepoiHblid aroM. HaumeHoBanue mpemb-oymu
CBS3aHO C TE€M, 4YTO CBOOOJHAs BAJICHTHOCTb JaHHOTO pajuKalia
MIPUCYTCTBYET Y TPETUYHOTO YTJIEPOTHOTO aTOMa.

YriaeBogopoaaM C Pa3BETBICHHOW LEMbIO HAMMEHOBAHUSA JAKOTCS HA
OCHOBE JBYX, Ham0oJie€ IMPOKO HM3BECTHBIX M AKTHUBHO IMPUMEHIEMBIX,
HOMEHKJIATYP.

B cootBercTBUE ¢ IEPBOH, payuoraivHot (Hal0 TOMHUTh, YTO HA3BAHUS
HOMEHKJIATYp JAlOTCSl YCJIOBHO), CBOMM HAaWMEHOBAHUSM YTJICBOIOPOIbI
00si3aHbl MPOCTEUIIIEMY MPEACTABUTENIO JAHHOTO Kjacca COCTUHEHUM —
ME€TaHy, MPUHATOrO 33 OCHOBY, M3 KOTOPOM BBIBOJSATCS BCE OCTAJIbHBIC
Oosee cloXKHBIE yTaeBOAOpoabl. Ha3BaHus maroTcst ciaeayromuM o0pa3oMm:
CHayaJia Ha3bIBAIOT PaJIUKaibl (B MOPSAKE YBEIMUYCHUS] MOJISIPHOU MacChl),
HaXOJSIIHUECS PAIOM C aTOMOM yriiepojaa (OCTaTKOM METaHa), MOCJE Yero
NpUOaBJISIOT HAMMEHOBAHUE COCIMHEHUS, IPUHSITOTO 32 OCHOBY — MemaH.

B cooTBeTcTBHE CO BTOPOM HOMEHKJIATYPOU — MeHCOYHAPOOHOU, 3a
OCHOBY MPUHSTO OpaTh HAMMEHOBAHUE aJIKaHa C MAKCUMAJILHO yIJIMHEHHOU
(6e3  oTBeTBIEHMI)  ILEMbIO  YIVIEPOAHBIX  aToMoB.  Hywmeparus
OCYHICCTBIISIETCSI C KOHIIA OJIMYKHErO K Pa3BETBICHHUIO aToMa YIJIepoja.
Caauana nudpamu yKa3bIBalOT MOJIOKEHNUE PaIUKAIOB, 3aTEM WX Ha3BaHUE,
MIOCJI€ MUIITYT HAUMEHOBAHUE YTIIEBOJ0POIa, IPUHITOTO 32 OCHOBY:

1 2 3 4
CH, - CH-CH, - CH,

CH,

oumemundsmuimeman (PH),
2-memunoyman (MH)
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CH,

mempamemuimemar (PH),
2,2-oumemunnponan (MH)

1 2 3 4 5
H3C—(|3H2—(|)H2—CH2—CH3

CHy  CH,

CH,

ousmuusonponuimeman (PH),
2-memun-3smuinenman (MH)

Mexnynapognass HomeHknatypa (Jnternational Unionof Pureand
Applied Chemistry (JUPAC)) cuuraercs Ha CETrOAHSIIHUNA JCHb Ooliee
COBPEMEHHOM U COBEPIICHHOM.

YTraeBoaopo/ibl, aTOMBI YIJIEpOJIa KOTOPBIX COCAMHEHBI OAHOW JIBOMHOU
CBA3bI0, HA3bIBAIOT 3THJICHOBBIMU YTJIEBOJIOPOJIAMH.

OTUJIEHOBBIE  YIJIEBOJAOPOAbI  (ONEepUHBI,  alKeHbl)  OOpa3yroT
OJTHOMMEHHBIM TOMOJIOTHYECKHM psijl ¢ ooment hopmynoit C,Hy,.

B cooTBeTcTBME ¢ panMOHATIbHON HOMEHKJIATYpOH HAMMEHOBAHUS HX
IPOUCXOJAT OT Haubojee HUBIIEro YjeHa TOMOJOTHYECKOTro psaa —
stuieHa. Ha3BaHus 3THIIEHOBBIE YIVIEBOJOPOJBI MOJYYAOT CIIEAYIOLIAM
oOpa3oM: CHayana Ha3bBAlOT (B TIOPSAOKE YCJIOXKHEHHUS) paJaUKabl,
PACIIOJIOKEHHBIE OKOJIO aToMa yrjiepoJa (OCTaTOK 3TUJIEHA), MOCIE Yero
100aBIsAI0OT HAMMEHOBAHUE COEIMHEHUS, TPUHSITOTO 32 OCHOBAHUE - STUJICH.

B coorBerctBue ¢ IUPAC HOMEHKIATypoll MpH HAUMEHOBAHUH
YTIEBOAOPOIOB 32 OCHOBY OepyT MaKCUMalbHO VYAJIWHEHHYIO IIEMb
YIJIEPOJHBIX aTOMOB C JIBOMHOW CBSI3bI0 M ITPOU3BOISAT HYMEPALIMIO aTOMOB
yraepoja. Hymepanuio 1enyu HauWHAIOT CO CTOPOHBI, IAe OJMKe BONHas
cBs3b. CHavanma Ha3bIBAIOT OCHOBHYIO IIEMb C cy(huKcoM -ex, a B KOHIIE
YKa3bIBaIOT PACIIOJIOKEHHUE IBOMHOM CBS3H:

1 2 3 4 5

CH,-CH=CH-CH-CH,

CH,
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Memunuzonponunosmunen (PH)
4-memunnenmen-2 (MH)

H2C :CHCHg

memunusmuner (PH)
nponen (MH)

B Ha3zBaHum yTrieBOJOPOJOB, B CTPYKTYpPE MOJIEKYJ KOTOPBIX
MPUCYTCTBYIOT Cpa3y JBE JBOWHBIE CBsI3U, nepes cyhPukcoM -eH CTaBST
YacTUIly Ou-.

1 2 3 4

H,C=CH-CH=CH,
bymaouen-1,3

Hepenko cBom Ha3BaHHs ajJKEHbI IMOJY4yalOT IO COCTaBy 0e3 yuera
Pa3BETBICHHOCTU  (MCKJIIOUEHHE  COCTaBJsieT  OyTWJICH), TPUMEHSS
okoHuanue —uneH, nanpumep, CsHg— nponunen, C,H,— stunen, u ap.

YrneBoaopoapl, B MOJIEKYJIEe KOTOPBIX MPUCYTCTBYIOT TPOMHBIC CBSI3H,
Ha3bIBAIOT alETUJICHOBBIMU YTJIEBOJOPOJAMU WJIM aJIKMHAMH C OOIIei
dbopmynoit C,H,,,. HaumeHoBaHus aJKMHOB 00pa3yrOTCsl KaK U y alIKaHOB,
TOJIBKO TI0 pallMOHATBHOW HOMEHKJIAType 32 OCHOBY Oepercs ayemuieH, a
M0 MEXIYHAPOJIHOW HOMEHKJIAType BMECTO OKOHYAHUSI —aH, TPUCYIIHUM
HACBIIICHHBIM YTJIE€BOAOPOAaM, UCTIOJIb3YETCS ~UH .

1 2 3 4 5
HC =C- CH- CH, - CH,

CH,

emop-oymunayemunex (PH)
3-memunnenmun-1 (MH)

HC = C-CH,
memunayemunen (PH)

nponun (MH)

HenpenenbHble (HEHACHIMIEHHBIE) YTIEBOAOPOAbl XAPAKTEPU3IUPYIOTCS
TE€M, YTO BCE€ OHM UMEIOT JIBa TUIIA U30MEPOB: HM30MEPHUS LIENU U U30MEPHUS
MOJIOKEHUS KpaTHOW CBsI3U. [IoMHMO 3TOro, ajakeHsbl, COJIEpIKalllhe Ba U
Ooniee paaukaioB y OOOMX aTOMOB YIJIEPOJad, COCIMHEHHBIX JIBOWHOMU
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CBSI3bI0, MOTYT OBITH MPEJCTABICHBI B BUC MPOCTPAHCTBEHHBIX M30MEPOB,
B COOTBETCTBHUE C PACHOJIOKCHUEM 3aMENIAIOIINX TPYIIl MO OTHOLICHUIO K
JBOMHOW CBsI3M. TakoW THUN HM30MEPUM M3BECTEH TMOJ HAa3BaHUEM YUC-
mpanc- WU TEOMETPUYECKasi H30MEpHs.

N3omep, y KOTOPOTro OJMHAKOBBIC 3aMEIIAIOIIUE TPYIIbI PACIIOI0KEHBI
[0 OAHY CTOPOHY OT IUIOCKOCTH JBOWHOW CBSA3W HA3bIBAKOTCS YUC-
uzomepom. A uM30MeEp, y KOTOPOTO OJIMHAKOBBIC 3aMEIIAOIINE TPYIIIbI
pacloJIOKEHBI MO pPa3Hble CTOPOHBI OT TIJIOCKOCTH JBOWHOM CBA3U
HA3b18AEMCL MPAHC-U30MEPOM.

H3C H H CH3

H3C H HsC H
yuc-oymen-2mpanc-oymen-2

Hacpiliennble  wiaM  OpeAesibHble  YIJIEBOAOPOAbl  OTIMYAOTCSA
YCTOMYMBOCTBIO K pe€areHTaM pa3HOro TUNAa W Il HHUX XapaKTEepHbI
peaKkuuu 3aMeIICHUs.

HeHnacepllieHHbIe  yIIIEBOJOPOJIBI  00JIaal0T OOJbIIeH peaKkIMOHHOU
CIIOCOOHOCTBIO Y JJISI HHUX TUIOUYHBI PEaKIMH  MPUCOCAUHEHUS,
MOJIUMEpU3ALIMN U OKHCJICHUS, a JJIS alleTUICHOBBIX XapaKTEpHBI €Ille U
pPEeaKLny 3aMEeIEeHUs BOJAOPOAA IIPU TPOMHOM CBSI3U HA METAJLI.

Hano ormMeTuTh, 4TO B peakiusax 3aMelieHus: BOJOPOJa MPU TPOUHOU
CBSI31 Ha METaJI 0COOCHHO CHIIBHO OOHAPYKUBAIOTCSI KUCJIOTHBIC CBOMCTBA
aleTUJICHa, OCHOBHAsl TMPUYMHA KOTOPBIX KPOETCS B MPOSIBICHUM OoJiee
CUJIbHBIX 3JIEKTPOOTPHULIATEIILHBIX CBOMCTBAX aTOMa YIJIEPO/ia B MOJI0KECHUN
Sp-THOpHAM3AIME 1[I0 CPaBHEHHE C Sp- ©  Sp -ruOpuamsanmeit
(a5eKTpoOTpUIIATEILHOCTE 2,8 W 2,5) 4YTO COINPOBOXKIAETCS CIABUTOM
AJIEKTPOHHBIX IJIOTHOCTEHW B MOJIEKYJIE.

Crout oOpaTuTh BHUMaHUE HA TO, YTO FOMOJIOTH B OOBIYHBIX YCIOBHUSAX
MPOSIBIISIET JAJIEKO HE OAMHAKOBBIC (DU3MKO-XUMUYECKHE XAPAKTEPUCTHUKH.
Hampumep, mepBble YeThIpe CaMBIX HUBIMINX MPEACTABUTES aJKaHOB -
MeTaH, »9TaH, OyTaH ¥ TpomaH — TMpPU KOMHATHOM TeMIieparype
MPEACTABISIOT COOOM IJIOXO PAacCTBOPUMBIE B BOJI€ Ta3bl, HE HMEIOIIHE
nBera W 3amaxa. [lpu Takoil ke TemmepaTrype WIyIIHE CJIEIOM TOMOJIOTH
(Cs-Cy5) sBasroTes KuakocTH. I'omoioru, otHocsmuecs K BoiciiuM (Cig 1
BBIIIIE) MPEJICTABIISIIOT COOOM TBEP/IbIE BEUIECTBA.

Oco0060 HaJl0 OTMETHUTH, YTO AJIKAHBI, BHE 3aBUCUMOCTH OT TOT'0, B KAKOM
(U3UYECKOM COCTOSIHUM OHU TPEJCTABJICHBI — TBEPJOM, KXUIKOM WU
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ra3oo0pazHoOM - IO CBOEM CYTH HMHEPTHBI, TaK Kak oOpazyeMble B HHUX
OPAKTHYECKH  KaXABIM  aTOMOM  YIJIepoJa  KOBQJICHTHBIE  CBSA3M
MaJIOTIOJISIPHBI, YTO U JeJIaeT AAHHYIO TPYIIy XUMHUYECKUX COCTUHEHUMN
BECbMAa UHEPTHBIMHU.

VY4acTBYIOT ajlKaHbl, KaK MpaBUJIO, JUIIb B PEAKUUAX 3aMELICHUs U
TpeOyroT Oosee >KECTKUX YCJIOBHM MpoBeeHHUs (BbICOKas TeMmmeparypa,
SApKOE OCBEIICHHE), YTO JeJaeT BO3MOXKHBIM 3aMEIlEHHE BOAOpOJa Ha
rasiored (Cl, Br) u mutporpynmny (NO,), Hanpumep, ripu 00paboTke MeTaHa
XJIOPOM:

CH4 + C12 — CH3C1 + HCl

Peakuuy 3aMelieHyst ¢ y4acTUEM alKaHOB IPOTEKAKOT C PaJUKAIbHBIM
pa3pbiBoM cBsizeit C-H.

[Io nmpuuuHE CMELIEHUs DJIEKTPOHHOM IUIOTHOCTH K aToOMy XJIOpa M
YBEJIMYEHUS MOJBUKHOCTU OCTAIOIIMXCS aTOMOB BOJOpPOAA, BTOpas U BCE
MOCJIEAYIOIME JTalbl PEAKUUMU 3aMELIEHUs C Y4YacTHEM  aJKaHOB
IIPOBOJATCS B MEHEE JKECTKMX YCIOBHMSX. B pesynbrare peakuuu Mbl
nomyyaeM: CH3;Cl - xmopmeran, CH,Cl, - muxmopmeran, HCCI; -
Tpuxyopmerat (xaopopopm), CCly - TeTpaxiopmeTaH.

Peakuust 3aMelleHuss ajlKaHOB, B KOTOPbIX TMOMHUMO IE€PBUYHBIX
MPUCYTCTBYIOT €IIIe U BTOPUYHBIC W/WIM TPETUYHBIC aTOMBI YIJIEpO/a, KaK
MPaBUJIO, CONPOBOXKJIAETCS  IOJYYEHHEM CMECH  OJHO3aMELIECHHBIX
MPOIYKTOB (T. €. B KaXJA0W MOJIEKYJI€ 3aMELIaeTCsl OJAMH aTOM BOJOPOJaA), B
YaCTHOCTH, HAIIpUMED:

CH;CH,CH; + Cl,

CH;CH,CH,Cl+CH;CHCICH;

HpOoNaH 1-xnopnponar 2-x1opnponan

Haceiennsie (mpenenbHble) yrieBO0POIbl C IUKINYECKUM CTPOSCHUEM
Ha3BIBAIOTCS IIUKJIOATKAHBI C 00mer (HopMysIol TOMOJOTHYECKOTO psiaa
C,H,, (n>3). Kax Bugum, mpuBeleHHas XuMmHuueckas (Gopmynia sBISIETCS
UJICHTUYHOM JJIs1 BCEX aJIKCHOB.

OCHOBHBIMM  IIMKJIOQJIKAaHAMU  SIBIAIOTCA:  1nukiaonenTtan  CsH,
ukiaorexkcad CgH».

B o6bmunbix ycnoBusix CsHyg u C¢Hy, npencraBisioT co0oil KUIKOCTH
0e3 1BeTa U 3amaxa, IJI0X0 PAcTBOPUMbBIE B BOJIe. XMMHUUYECKUE CBOMCTBA
[MKJIOAJKAHOB HHU 4Ye€M 0CO00 HE OTJIMYAIOTCA OT XMMHUYECKHX CBOMCTB
ankaHoB. CyIecTByeT HECKOJbKO METOJIOB TOJIYYEHUSI aJIKaHOB, KOTOPHIC
YCIEUIHO HCTOJIB3YIOTCS B COBPEMEHHBIX XMMHUYECKUX JIabOpaTopusX,
HarpuMmep:

1) peakuus CrulaBieHHUs] THAPOKCHJIA HATPUS C COJISIMU KapOOHOBBIX
KHCJIOT:
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CH;COONa + NaOH— CH,; + Na,CO;
ayemam Hampua Mema

2) neiicTBUME HATPUS HA TaJOTEHIIPOU3BOJIHBIE YTIIEBOJOPObI (peaKius
Bropua):

ClHj Br + 2ZNa + BrCEHj _"“CchHECHECHg + 2ZNaBr

bpoMmIman oyman

3) peakiys THIPUPOBAHMS STUICHOBBIX YIIIEBOJOPOAOB (KaTaln3aTOPhI
Pt, Pd, Ni):

CH,=CH, + H, —CH;CH;
SMITEH 3IMad

B npoMblneHHBIX MaciiTabax IUKIOAJKaHbl CUHTE3UPYIOT U3 HedTH,
KaMEHHOT'0 yTOJIs, IPUPOJHOTO rasa.

B XuMHuyecKoll MPOMBIILIEHHOCTH aJKaHbl JIOBOJBHO AaKTHUBHO
MPUMEHSIOTCS B KA4eCTBE CHIPhS JUIsl MPOU3BOJICTBA, HampuMmep OeH3MHa,
Ma3yTa, KEpPOCHHA, a BOT  LMUKIOAJIKAaHbl IIMPOKO HCIIOJIB3YIOTCA B
Pa3NMYHBIX ~ XMUMUYECKHMX  PEaKUusaX Uil IOJNYyYEHUS  HEKOTOPBIX
XUMHUYECKHUX COCIMHEHUH, HarpuMmep aAUITUHOBOM KHCJIOTHI,
LMKJIOTE€KCAHOJIA U AP.

MeraHn — 3TO NpPUPOAHBIA Ta3 M IIOTOMY, COOTBETCTBEHHO, IIMPOKO
UCIIOJIb3YETCA KaK B MPOMBIIUIEHHOCTH, TaKk U B ObITy. CIIOCOOHOCTH MpH
TOPEHUH BBIJEIATh 3HAYUTEIBHOE KOJMYECTBO TEILIOTHI JENAET METaH
OJIHUM U3 CaMbIX BOCTPEOOBAaHHBIX TOILINB:

CH4 + 202 — C02 + 2H20 + 880 KI[)K

B o00Oblynbix  ycnmoBusix ankeHbl C,-C;  TmpeACTaBIsSIOT  coOOM
MPaKTHYECKH HEPACTBOPHMBIC B BOjC OeciBeTHBIC Ta3bl. ['a3000pa3HbIe
QJIKEHBI XapaKTePU3UPYIOTCS HAJUYHEM €JBa OIIyTUMOTO 3amaxa He]TwH.
[Tocnenyromme ankensl (Ci9 W BBINIE) TPU KOMHATHOM TeMIlepaType
SBJISIFOTCS TBEPAbIMU BellecTBaMu, a BOT alikeHbl Cs-Cig Tpu TeX ke
YCIOBUSX TIPEICTABIISIIOT COOOM KUIKOCTH.

OcCHOBHbBIE XMMHUYECKHE XapPaKTEPUCTUKU AJIKEHOB OOYCJIOBJICHBI TEM,
YTO 7-CBSI3U MOXKHO JIETKO pa3opBaTh, TaK KaK OHHU cjadee, 4eM o-CBSI3H,
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MO3TOMY JIJIsl HUX XapaKTePHBI PEaKIMN IPUCOSANHEHHS, B X0/I€ KOTOPBIX Y
HAC €CTh BO3MOYKHOCTD MOJIYYUTh HACHIIIICHHbIE OPTaHUYECKUE COCIUHEHUS.
Peakuuu 3T mpoBOJATCS B MSTKUX YCJIOBHSIX, 3a4acTyl0 MPHU HEBBICOKUX
TEeMIIepaTypax U B paCTBOPUTENSAX TakuX Kak Boja, CCly u ap.:

CH;CH=CH; + Br, —CH;CHBrCH;,Br

HPOHNEH 1,2-oubpomnponan

TouHO Tak ke MPOTEeKaeT peaklus aAJIKEHOB ¢ OPOMOBOIOPOIOM:

CH,=CH, + HBr —— CH;CH;,Br
3MILIeH opomaman

HpI/ICOGI[I/IHeHI/Ie HCCUMMCTPUYHBIX QJIKCHOB K TaAJOICHOBOAOPOAaM
MOXCT IIPUBECTHU B TCOPUU K JIBYM NIPOAYKTAM PCAKIUN:

CH;CH=CH, + HI —— CH;CHICH; + CH;CH,CH,I

B  Xxome  peakuum — NPUCOCOUMHEHHsT  TAJIONEHOBOAOPONOB K
HECUMMETPHUYHBIM  aJIK€HaM, BOJOPOJ TNPUCOEAUHSETCS K Haubosee
TUAPOr€HU3UPOBAHHOMY aTOMY YIJepoJa, a TaJloreH K HauMeEHee
TMIPOT€HU3UPOBAHHOMY aToMy yriaepoja (mpaBuio MapKOBHUKOBA).
EnvHCTBEHHBIM TPOAYKT, KOTOPBIM IOJy4aeM B XOAE OTOM PEaKUuu -
CH;CHICH;.

Peakuus nprcoequHeHns BOIbI B IPUCYTCTBUM CEPHOW KUCIOTHI, TaK K€
MPOTEKaEeT MO MpaBuily MapKOBHUKOBA M OCYIIECTBISIETCA B JIBa 3Tama: Ha
mepBoM dTame oOpasyercs anmkwicepHas kuciaora, T. €. H,SO,
MIPUCOEAUHSETCS K AJIKEHY:

CH;CH=CH, + H;80;, ——  CH;-CH(OSO;H)- CH;

HponeH HROHPONITICEPHAA KUCIoMA

Ha BTOpoO# cTramuu mpoTekaeT peakuus ruaposinza (HeoOpatumas), 4To
MPUXOANUT K 00pa30BaHUIO MPOIaHoa-2:

CH;CH(OSO;H)CH; + H,0O —— CH;CHOHCH; + H,S0,

B meiitpansHoii cpene Ha xonoxe (+/- 0°C) mox meiCTBHEM aJKEHOB
pacTBOp TEepMaHraHaTa Kajlus OOECIIBEYMBACTCS, MPU OTOM OO0pa3yroTCs
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JBYXaTOMHBIE CIIUPTHI (TJIUKOIIN):

CH,=CH; — CH,0OHCH,0H

I[J'ISI AJIKCHOB XapaKTeprI peaKHI/II/I HOJ‘II/IMepI/ISaHI/II/I:
CH,=CH, — -[CH,- CH;]-,

WneHTn(uKauio aJKeHOB MOXKHO IPOBECTH IyTEM OOCCIIBCUMBAHUS
OpoMHO# Boel M pacTBopa KMnO,.

HenacepimmeHnnblie (HepeaeIbHbIC) YTIASBOIOPOIbI, B CTPYKTYPE MOJICKYJ
KOTOPBIX MPUCYTCTBYIOT ABE cBs3u C=C Ha3bIBarOTCS anmkagueHamu (oOrmas
dopmyna C,H, 2 (n23)).

CH5-CH,-CH=C=CH;,nexmaouen-1,2
CH,=CH-CH,-CH=CH,neimaouen-1,4

B moBcemHeBHOW TmpakTUKe HauOoONblllee MPUMEHEHHE HMEIOT
CONPSDKEHHBbIE JUEHBI, B CTPYKType MoJieKysl Kortopeix C=C cBs3u
pasrpaHuveHbl oAuHApHOM CBs3bt0 C-C:

CH,=CH-CH=CH,6ymaduen-1,3 (Ousunuu)
CH,=C(CH;) -CH=CH,2-uvemunoymaouen-I,3 (uzonpen)

N3onpen (Oornee TpagullMOHHOE W YaCTO MCIOJb3yeMOE Ha3BaHUE
memunobymaouena-1,3) — a3ro nuzkokurnsmas (+34 °C) xkuakocts. J{uBUHMI
(OboJsiee TpaAMITMOHHOE M 4YacTO HCIIOJb3yeMoe Ha3BaHue OyraaueHa-1,3)
npeAcTaBisieT co00M OeCIBETHBIN ra3, JErko Cxikatouuics npu -4,5 °C).

Hecmotpst Ha TO, 4TO ayikaJueHaM TaK K€, KaK U aJIkeHaM CBONCTBEHHBI
pEeaKIMu MPUCOCTUHEHUS, TEM HE MEHEE, B TAKUX PEAKIUSAX, CONMPSKEHHBIC
JMEHBI TIPOSIBIISIOT HE XapaKTepHBbIC JUIsl HUX TMPU3HAKUA. B wacTHOCTH, B
X0JIe peakinuii o0pa3yroTcs NPOAYKTH 1,4-mpucoenuHeHus ¢ OIHOU
NBOMHOW CBSI3pI0O B IEHTpE, IMocle 4ero wuaer cuHre3 1,2,3,4-
TeTpabpoMOyTaHa:

CH,=CH-CH=CH,; + Br; — CH,;Br-CH=CH-CH;,Br
1, 4-0ubpombymen-2

CnocoOHOCTh  alKaJIMeHOB IOJMMEPU30BAThCS  HMCIOJIB3YEeTCS s
MIPOU3BOJICTBA KayuyKa:
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nCH,=CH-CH=CH; — [-CH,-CH=CH-CH,-],
oymaouen-1,3 HOAUOYMAOUCHOEBIIK AVUVK

nCH,=CH(CH;) -CH=CH, — [-CH,-C=CH-CH)-],
2-memunboymadunen-1,3 HOTUMEMWIOYMAOUEHOEBIT KaVUVK

Briaenennsiit B IpUpoOaE Kay4dyK MPEACTABIISIET coboi
MOJINMETUIOYTAAUEHOBBIM ~ KayuyyK (HaTypajbHBIH KaydykK), a BOT
HCKYCCTBEHHO CHHTE3UPYEMbI KayuyyK Ha3bIBA€TCSl MOJUOYTaJUEHOBBIM.
BriepBbie cHHTETHYECKHH KaydyK OBUT TOJY4YEH BBIJAIOIIUMCS PYCCKUM
YYEHBIM-XUMHKOM,  OCHOBOTIOJIO)KHUKOM  TNPOMBIIUIEHHOTO  Croco0a
nonyuenust kayuyka C.B. Jlebenessim B 1932 r.

ATNKEHBl B IPOMBIIUIEHHBIX MacimTadax MOJIy4aroT —peakluen
KaTaTUTUIECKOTO IETUAPUPOBAHMUS:

CH,-CH; —— CH,=CH,+ H; (N1, Pd, 600 °C)

CymiecTByeT HECKOJIBKO METOOB MOJYYCHHs aIKCHOB B J1aOOPaTOPHBIX
YCIIOBHSIX:

1) MeTox OTIICIUICHWS TajJOr¢HOB OT JIMTaJOr¢HOIMPOU3BOIHBIX
(peaxius JerajJoreHupPOBaAHUS ):

CH;-CHBr—CH;Br + Zn —— CH;-CH=CH; + ZnBn

1,2-0ubpomnponan NpONeH

2) MeToj OTIIEIUIEHUST BOJBl OT CHUPTOB (peakuus JerujipaTainuu
CIIUPTOB)

CH;-CH,-OH —— CH,=CH, + H,0 (H;SO4(xomm.), 180 °C)
IMAHOT SMUTIEH

3) MeTo/a OTIIEIUICHUSI B cpele cnupToBoro pactBopa menoun (KOH)
raJloreHOBO0PO/Ia oT MOHO-TaJIOT€HOMPOU3BOIHOTO (peakrus
JETUAPOTraJIOrEHUPOBAHUSA):

CH;-CHCl-CH; —— CH3-CH=CH, + KCl + H,0 (crmpr,t°)

2-xn1opnponax HpOHNEH
JIMBUHWII B MPOMBIIIUIEHHOCTH MOJIY4YalOT CIEAYIOIUM 00pa3oM:
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1) cuHXpOHHOE OTIIEIUICHUE BOALI W BOJOpPOJA OT JTaHOJA Ha
kataymszaTope (Metoy Jlebenena):

2 C,H;OH —— CH,=CH-CH=CH, + 2H,0 + H, ((ZnO/A1,0;), 400-500 °C)

2) nerusipupoBaHue OyTaHa:

CH;-CH,-CH,-CH; — CH,=CHCH=CH; + H; (Cr,05/Al,03, 700 °C)

I[I/IGHOBBIG YJI€BOAOPOAbI B IMPOMBINIJIICHHBIX YCJIIOBUAX HMCIIOJIB3YHOTCA
IJIT IPpOU3BOACTBA HMCKYCCTBCHHOI'O KaydyKa, a BOT QJKCHBI HIMPOKO
HCIIOJIB3YIOTCA B CHUHTC3C IJIACTMACChI, CHHTCTHYCCKOI'O TOIJIMBA W JIP.

HeHnacebllieHHbIe (HENpeaebHbIE) YIIEeBOJOPOAbl C TPONHOUN CBSA3BIO
C=C B MozeKyIax Ha3bIBAIOTCS AJIKUHBI U C 0011e XuMudeckon Gopmyon
C,H>,, (npu n>2). IlepBbIM TpEACTaBUTEIEM OTOrO psiia SBISETCS
anetuieH (3tuH) C,H, 1 moToOMy aJIKWHBI 4acTO HA3bIBAIOT YTIIEBOJOPOJAMU
psna  amerwieHa. Ilomumo  amerusneHa  (3TUHA) — MPOCTEHIIMMU
MPEACTABUTENSIMU  JJAHHOW TPYMNIbl XUMHUYECKUX COCIMHEHUM TakxKe
sapisitotcss C3Hy - mponun (metunanerwieH), C4;Hg — OyTuH, MMerOT 1Ba
nzomepa: CH;-CH,-C=CH 6ymun-1, CH;-C=C-CH; 6ymun-2

Bce oHM mpu OOBIYHBIX YCIOBHSIX MPEACTaBISAIOT COOON OecLBETHbBIE
ra3bl HE pacTBOPUMBIE B BOJIe, KpOME€ alleTHICHa, KOTOPBIH CIOCOOEH
pactBopsietcs HemMHoro B Boje: 1,21 r C,H, B 1 1 H,O nmpu 20 °C. Ilo
XUMUYECKHUM CBOMCTBAM OT BCEX OTJIWYACTCA OyTHH-2, MPEACTABISASL COOOM
JIETKO KUTISIIYIO KUIKOCTh, CO CJTA0BIM apOMATHBIM «3(UPHBIMY 3aTIaXOM.

ALleTWIIEHbl B HAJIMYUE€ HUMEIOT JIBE 7-CBA3EH, TAKXKE HMX aTOMHBIE
opOuTanu yriepoaa y TPOWHON CBS3W HWMEIOT JUHEWHOE CTPOCHHUE, UTO
oOyciaBIuBaeT ux XUMUYECKUE CBOMCTBA (Hanpumep,
NPEeAPACHONOKEHHOCTh K  PEaKIUsIM  MOCTaJAUIMHOrO  MPUCOETUHEHUS
BOJIOpOJ1a, XJI0pa, OpoMa, rajJoreHOBOA0POI0B, BOJIbI):

a) CH=CH CH2=CH2  CH3-CH3

alleTUICH ATUIIEH 9TaH

6) CH=CH CHBr=CHBr CHBr2-CHBr2

STUH 1,2-nu6pomaten 1,1,2,2-rerpabpomatan

B) CH=CH CH2=CHC(CI CH3-CHC12

OTUH XJIOPATEH (XJIOPBUHWI WK BUHWIXJI0opU) 1,1- quxiopatan

[Ipucoequnenne HCI k XJOp3TEHY OCYIIECTBISETCS IO CIIOCOO0Y
MapkoBHHUKOBA.
r) peakuus KyudepoBa (rugpartanus Ha KaTaau3aTope)
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@

HC=CH+ H,O H,C H

ayemilieH ayemanboezuo

W3 anerusieHa MOXKHO MOIY4YuTh OeH30i1. CuHTE3 O0€H3051a IPOBOJUTCS C
MOMOIIBIO croco0a HUKIN3aluu (MPOITyCKaHWe aleTH/IeHa HaJl HarpeThbiM
10 600 °C aKkTUBHPOBAHHBIM YTJIEM):

ez — [

N3 xiopBUHUIIA METOIOM HOJIMMEPU3AIMU MOKHO MOJIYYUTh PAa3IUYHbIE
[IBX - cunTeTnueckuil nonumep (MOJMBUHWIXIIOPU]T), OCHOBA IJIACTMACCHI,
BOJIOKOH U TJIEHOK.

TpynHo B Hamed COBPEeMEHHOM JKM3HU TIPEACTaBUTH  cdepy
JesATebHOCTH, T1ie Obl He mpuMeHsuTUCh [IBX. TpyObl, T€HTHI 17151 U30JA1IUH
3JIEKTPOIPOBOJIOB, CUHTETUYECKAS KOXKa, CTPOUTENIbHAs TMEHA W MHOTr0e
npyroe — Bce 3to [I1BX.

Cy1iecTByeT HECKOJIBKO CIIOCOO0B OMpeIeNICHUsI TOIJTMHHOCTH aJTKUHOB.
OO0uM Ui BCceX aJIKWHOB sIBJIsieTCs 1BeTHas peakius Ha KMnO4 (mipu
B3aMMOJICHCTBUM C aJIKHHAMH PacTBOpP oOeciiBeunBaeTcs). sl amKuHOB ¢
TPOMHOW CBSI3bI0O Ha KOHIIE XapakTepHa Takxe peakius ¢ Cu (I), B
pe3yabTaTe KOTOPOM BBINAIAET 0CAOK KPAaCHO-0YpOTo IBETA.

CuCl
HC=—CH; ~Cu—=="CH,,

B mpomnutoM anerwsieH modydanad crocoOOM THAPOJIW3a aleTHIICHHIA
KaJbIus (JIUKapOua):

CaC,+H,0 Ca(OH),+ HC=CH

I[Ipy Takom MeToA€ auUETWIEH IOJAy4Yal B MpUAady Ppe3Kuid,
OTTaJKUBAIOIINKA «KapOWUIHBII 3amax, MNpUYMHA KOTOPOTO KpOETCs B
npUMecsX, B epByto ouepeab Gochuna PH;.

bonee COBpPEMEHHBIM METOJOM SIBJISIETCS TEPMHUUYECKOE Pa3JIOKEHUE
(muposu3) MeTaHa:
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2CH, — HC= CHH3H,

B ycnoBusx mabopaTopHOro mpakTHKyMa IOJIyUSHHE alleTHUICHA W €ro
FOMOJIOTOB ~ 4Yallle  BCEro  MOPOBOJAT  PEAKUUEH  B3aUMOJCUCTBUS
JTUATAIIOTEHONPOU3BOAHBIX AJKAHOB CO WIEJI0YaMH B CIIMPTOBOM pPacTBOpE
npyu HarpeBaHuu. JJIsI ycCHemiHOro MPOBEJASHUSI PEaKIud HE0OXO0IUMO
COOJTIO/TaTh CIEAYIONIEE YCIOBHE: aTOMBI TaJOTCHOB JOJKHBI OBITH TPH
COCEIHMX aToMax yTriiepoja:

CH;-CHBr-CHBr-CH; — CH;-C = C-CH;
2, 3-0ubpomdyman oymumH-2

JlaHHYIO PEaKUUI0 MOYKHO IIPOBECTH B OJHY CTaJulO, OJHAKO Yalle
BCET0 €ro MPOBOJAT B J[Ba ATAlA:

a) CH,Br-CH,Br —— CH,=CHBr

1,2-0ubporsmat bporMaImen
6) CH,=CHBr —— CH=CH
opoMsmeH FINUH

B xumuueckoil TpOMBIIUIEHHOCTH YIJIEBOAOPOJbI psiia aleTUIICH, U B
NEPBYIO0 OYepelb CaM alleTWIEH, IIUPOKO BOCTPEOOBAHBI KaK MCXOJHOE
ChIpbE JJISl MOJYyYEeHUs OpraHudeckux BemiecTB. [ToMmumo 3TOrO, arieTuiIeH
AKTUBHO MPUMEHSIETCA Il aBTOI€HHOM CBApKU U PE3KHM METAIIOB. DTUM
Ka4eCTBOM aIleTHJICH 00s13aH CBOEH BBICOKOHW TETUIOTBOPHOM CIIOCOOHOCTH
CrOpaHus:

2C,H,+50, — 4CO, +2H,0 + 2508 xIx

OaHMM U3 COBPEMEHHBIX METOJIOB ONPEACICHUsS TOUIMHHOCTU
yraeBogopoqoB siBisiercss uHppakpacHas (MK) cnekrpockonus. UK-
CHEKTpPbl  YIJIEBOAOPOABI  psAa  aueTWIeH HaONIoAalTCs  MOJIOCHI
nornomenus npu 2850-3000 cm™' (BanenTHbIe Konebanus C-H), 1300-1500
cM” (mepopmarmonneie konebanns C-H B METHIBHOW M METHIEHOBOIX
rpyImax) U ciabo XapakTepHyro mnojocy noriomenus npu 700-1300 cm”
'(Banentusie komeGanmss C-C). Anxensl wumeroT B MK-crmexTpax
xapakTepHoe noriomenue mpu 3100, 1420 u 915em™ (=C-H) u 1650cm™
(Banentnelie konebanuss C=C),korna ABOMHAs CBsI3b PACIOIOKEHA HA KOHIE
uenu). MK-cnekTpbl ankuHOB UMEIOT 1nosiocy noryomeHus npu 2300-2100
cm” (C=C-H) u 3300cm™ (=C-H).
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OnbiT 6. Ilonnyyenne merana M3 amerara HaTtpusi. B mpoOupky,
CHAOXEHHYIO MPOOKOH ¢ ra300TBOAHOM TpyOKoH (puc. 1), momecTute cmech
MIPUMEPHO PaBHBIX KOJMYECTB O00E3BOKEHHOI'O (CIUIaBJICHHUEM) arerara
HaTpUsi 1 HATPOHHOM M3BECTH HA BHICOTY OkoJio 10 MM. Jlepxa nmpoOupky B
TOPU30HTAJIBHOM TOJIOKEHUH, HarpeTe ee B TIUIAMEHH TOpEIKH |
MOJIOKTUTE Ta3000pa3HbIl METAH, BBIJICISIOLIUICS U3 OTBEPCTHUS TPOOUPKHU
(BHayase ra3o0TBOJHYIO TPYOKY MOXHO yAauTh). OOpaTuTe BHUMaHHUE Ha
TO, YTO METaH TOPUT HECBETAIIMMCs IuiamMeHeM. WHorma oHo ObIBaeT
OKpAILIEHO B KEJIThIM LBET 3a CUET HATPUS, COACPKABLIErOCs B MCXOJHOMN
CMECH.

W3 naHHOro omnbITa MOriau YOEIUThCs, YTO MPU HArpeBaHUU aleTarta
HATpUs C €KUM HATpOM (IIPAKTUUYECKU OepeTcsi HaTPOHHASI U3BECTh, T .€.
CMECh €JIKOr0 HaTpa U T'MAPOKCUJIA KaJblUs, TaK KaK YUCTHIA €AKUN HaTp
pa3pefiaeT CTEKJIO MpPU HArpeBaHWM) TPOUCXOIUT OOpa3oBaHUE METaHA.
OnHoBpeMeHHO 00OpaszyeTcst KapOOHAT HATPHsl, HAIMYHWE KOTOPOTO MOYKHO
OOHApY>KUTh, €CIIU TOCIIE OCThIBAaHUS POOUPKH T0OABUTH B Hee 2-3 Karuiu 2
H. pactBopa HCI. Beigensitores my3eipbku CO,.

Hanummre ypaBHEHHE peaKIy MOTyYeHUsT METaHa.

OmneiT 7. CBolicTBa ankaHoB. Ha mpeaMeTHOE CTEKIIO HAHECHTE Ha
HEKOTOPOM PAcCTOSHUU JAPYT OT Apyra no | kamse pacTBopa nepmMaHraHara
KaJlisi, ODOMHOM BOJIbI U KOHIEHTPUPOBAHHOUN CepHOM KUCIOThI. CMeraiite
KOKJIYI0 M3 Kamellb C Karjied Ba3eIMHOBOTO Maciia (CMech MpeelbHbIX
yTJIEBOJIOPOIOB).

Yto BBl mpu 3TOM HaOmojgaere? CraenaiiTe BBIBOJ O PEAKIIMOHHOMN
CIIOCOOHOCTHU aJIKaHOB.

OmnbiT 8. Ilosyyenue u cBoiictBa 3TWieHa. B npoOupky a (puc.2)
MIOMECTUTE § Kareslb KOHIIEHTPUPOBAHHOM cepHOi kuciotel H,SO,, 4 karum
stunoBoro crupra C,HsOH M HECKOIBKO KPYNHMHOK OKCHJA AIFOMUHUSA
A1,0;. B KauecTBe Karajau3aTtopa. 3aKpouTe MNpPOOUPKY @ MpoOKOMl C
ra300TBOJHON TPYOKOW M KOHEIl €€ OMyCTUTE B MPOOHMPKY 6 ¢ 4 KaruisiMu
HACBIIIEHHON OpoMHOI Boabl. HarpemaiiTe mnpoOupKy @ Ha IJIaMEHU
ropenku. YOeauBUIIMCh, YTO OpoMHas Boja OBICTpPO OOecHBEYMBAETCH,
HEMEJUICHHO OIyCTUTE KOHELl TIa300TBOJHOW TpyOKM B  3apaHee
MIPUTOTOBIICHHYO TTPoOUPKY 6 ¢ | karuteii 0,1 H. KMnO,4 1 5 xaruisimMu BOJTBI.
[Iponomxkass HarpeBaHue NPOOUPKU @, OoOpaTUTe BHUMaHUE Ha OBICTpOE
o0OecuBEUMBAaHUE pO30BOro pactBopa nepmanranara kamus. (Ilog
00€eClBEUMBAHUEM ITOHMMAIOT MOTEPI0 NEPBOHAYAIBHOU PO30BOM OKPACKHU
pactBopa. Ilpu u36eitke KMnO, MoryT BbIacTe Oypble XJIOMbS OKCHJA
Maprasiia).
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Puc. 2. Ilosyuenue 3TuiieHa.

Totuac xe yaanuTe mpoOUpPKY 6 U MOJO0KIUTE Ta3000pa3HbI STUIICH Y
KOHIIa Ta300TBOJIHON TpyOku. YOeauTech B TOM, YTO OH TOPUT, MPUUYEM
CBETAILIMMCS TUIAMEHEM.

Pazbepemcss B xoae mpojaenaHHbix peakuui. Ilpu B3aumoaeiicTBuu
STUJIOBOIO CHUPTA U KOHLIEHTPUPOBAHHOW CEPHOM KHUCIOTHI IPOUCXOIUT
BBIJICJICHUE BOJbl TaK jkK€, KaK MpU OOpa30BaHUM COJIM IPU CMELIECHUU
OCHOBaHUA W KuCHOTHI. [lomywyaeTrcss ClOXHBIA >QUp, KUCIBIM STUIOBBIN
a¢up cepHO KUCIOTH (ATWICYIb(}AT), POpMATBHO AHAIOTUYHBIA KUCION
COJIM CEPHOM KUCIIOTHI:

H H H H
H(H:—C|:H * HOSO,H == HC —CH  + H,0
H |
O—H OSO,H

[Ipn HarpeBaHUM CIOKHOTO KHUCIOTO 3(HUpa OCTATOK CEPHOU KHCIOTHI
OTILEIUIAET aTOM BOJOPOJA, CTOAIIMKA y COCEIHEro aroma yriepoxa. [lpu
ATOM PEreHEPUPYETCS CepHasi KUCIOTa U BBIACISIETCS ra3000pa3HbIil ATHIICH
- HEMpeIeTIbHOE COEIMHEHUE:

H H H H
HC —CH HOSO,H + HC =—CH

H  OSOH

IMuUleH

Takum oOpa3om, cepHas KHCIOTa OTHHUMAaeT OT ATHJIOBOTIO CIHpTa
MOJIEKYJTY BO/JIbI, €€ YaCTO Ha3bIBAIOT BOJOOTHUMAIOIIUM CPEACTBOM:

H H H H

H OH
Jlnst 3TOM peakuuu MOTYT HCIIONB30BaThCsl M JIPYTHE KHCIIOTHI,
Hanpumep, hochopuas H3PO,.
B 3aBHCHMOCTH OT YCIIOBUI MEXaHU3M PEAKIIUU MOKET ObITh WHBIM:
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(H:2 +H* /22\ /H

H,C™COH ———H,c™ 0"

H

[lepBast cragusi - NMPOTOHU3ALMS CHOUPTA, NPUCOECIWHEHHE MPOTOHA K
HEMOJIEJIEHHOM JJIEKTPOHHON mape artoMa kuciopoga. OOpaszyromiascs
MOJIOKUTENBHO 3apshKEHHAs 4acTULA JIETKO TEPSET BOAY, MPEBPAlasiCh B
KapOKaTHOH, KOTOPBIA CTAOMIIM3UPYETCS C OTIIETUICHUEM MPOTOHA.

Jeruapatanusi cnupTta MOXET MPOBOJUTHCS M MPHU MPOIYCKAHUH €r0
napoB 4yepe3 Harperyro j10 350 °C TpyOKy, HaAmoOJHEHHYIO, Hampumep,
OKCHJIOM QIFOMHUHMUSI.

[TonyyeHne 3TUiEHa U3 3THIOBOIO CIUPTA SBISETCS YACTHBIM CIy4aeM
MOJTYy4YEHUsI HENPEAEIbHBIX YIIIEBOIOPOIOB U3 CIIUPTOB.

CornacHO  DJEKTPOHHBIM  MPEACTABICHHUSM,  JBOWHAs  CBS3b
OCYLIECTBJISIETCS, IOMUMO MPOYHOM 0-CBSI3U, MAJIO YCTOMYUBOU TT-CBA3BIO.
B psine cityyaeB oHa JIETKO pa3pbIBAE€TCs, U [0 MECTY pa3pbiBa IPOUCXOIUT
MPUCOEANHEHUE PA3IUYHBIX JJIEMEHTOB — Opoma, KHCIopojJa U T. II.
Hampumep, u3 stunena npu aectsun Opoma nomydaetcs 1,2-nuOpoMdTaH:

CH,CH,t ——= H,C=CH, +H*

2

H,C=—=CH, H,C——CH,
n — \

Br Br  Br

Br

[Ipucoenunenne  Opoma  MOXHO  HaOmoOmaTh 1O  OBICTpOMY
MCUE3HOBEHUIO KEITOH OKpacku OPOMHOI BOJIbI. MEeXaHM3M PEeaKInu:

+ Br
HoC == CH, + Br'——Br —— H,C ==CH, —> H,C —CH, —> HzCI — CHp
Br
Br Br Br
+
TT-KOMNJEKC 0-KOMNJIEeKC

B mnepBoii craguum peakuun oOpa3yeTcs HECTOMKUN m-KOMILIEKC C
OpOMKATHOHOM WITH TIOJIOKUTEIIBHBIM KOHIIOM MOJICKYJIBI OpoMa, BO BTOPOH
CTaJUu C pacuIeIUICHUEM JBOMHOM CBsi3U oOpa3yercs KapOKaThoH (MHOTIA
Ha3bIBAEMBIN  0-KOMIUIEKCOM), T. €. TMPOUCXOAUT IJIEKTPOPUILHOE
npucoeuHeHue Ax. B mocnennent ctaauy kapOKaTUOH MPUCOSIUHSICT aHUOH
Opoma, 00pa3ys MNpPOAYKT peakuud - OpOMHCTBIM HSTuieH, wid 1,2-
JTUOPOMATAH.
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[Ipn nobGaBrneHun pacTBOpa IMEepMaHTraHaTa Kalvds B BOJHOW cpefe
Hapsiy C KUCJIOPOJOM STUJIEH MPUCOEAUHSIET MOJIEKYJY BOJABI U 00paszyer
JIBYXaTOMHBIA CIIUPT - STUICHIIIUKOJb (peakuus Barnepa):

KMnO,
H,C==CH,+ O + H,0 —— CH

OH OH

—CH

2 2

[Ipy 3TOM, €CTECTBEHHO, NIPOMCXOAUT pa3pylIeHUE IEepMaHraHara
KaJusi, 0OHApy>KMBAIOLIEECS 110 UCYE3HOBEHUIO PO30BOI OKPACKU PacTBOpA.
Po30oBbIli  pacTBOp IepMaHraHaTa Kajvsi W JKEIThIM pacTBOp Opoma
(OpomHast BoJ1a) SIBJISIIOTCS PEAKTUBAMU Ha JABOMHYIO CBSI3b.

Hammmnre ypaBHeHue ropeHust S3TwieHa. [lodemy OTuieH Tropur
CBETAIIMMCS IJIaMEHEM?

OnpIT 9. [loryyenue anerusieHa u ero cBoiicrea. B npoOupky a (puc.
2) moMecTuTe MajeHbKUH Kycodek kapOmma kambiuss CaC,. [loOaBeTe 2
Karmm  Bojabl. HemenneHHO HauyumHAeTCsl BBIJEICHHE ra3000pa3HOTO
anetuieHa. OOpaTtuTe BHMUMAaHUE Ha XapaKTEPHBIA 3amax TEXHUYECKOIO
aleTuIIeHa, 00yCJIOBJICHHBIH HaJMyueM AJTOBUTBIX npumecen
(bocdopuctoro Bomopona PH3). XuMudeckn 4ucThild alleTUIIEH HE UMEET
3amaxa. 3aXrure aleTW/IeH Y OTBEpCTUsl MPOOUPKHU. YOenUBIINUCh, YTO OH
TOPUT CBETALIMMCS WM JaXKe KOMTSIIUM IJIaMEHEM, HEMEJIJICHHO 3aKpOMTe
OTBEpPCTHUE MPOOUPKHU @ MPOOKOH C ra300TBOIHOM TPYOKOM M KOHEIl TpyOKHU
MOTpy3uTe, B MPOOUPKY & C 5 KarIsiMu BOJIbI, oJKpateHHon 1 kareit 0,1
H. pactBopa KMnO, Po30BbIili pactBOp OBICTpO 00ECHBEUYMBAETCA.
JoGaBbTe B mpoOupky a ¢ CaC, eme 2 Kamiv BOJbl U OMYCTUTE KOHEI
ra3o0TBOJHOM TPyOKM B MpOOUPKY & C S5 KamissMd OpOMHOW BOJIBI.
HaGmomaercs moctenenHoe oOecnBeunBanne OpoMHON Bojbl. [lom konen
peakIMu BBEAUTE B OTBEPCTHE MPOOUPKUA @ TOJOCKY (UIBTPOBATIBLHOMN
Oymaru, CMOYEHHON OECIBETHHIM AMMHUAYHBIM PACTBOPOM XJIOpUIA MEIU
(I) CuCl. IosiBisieTcs KpaCHOBATO-KOPUYHEBOE OKpAIIIMBAHHUE BCIICJICTBUE
oOpazoBanus anerunennctor meau Cu-C=C-Cu.

B npoOupky a 1o okoH4aHUM BBIJIEJICHUS alleTUIeHa 100aBbTe 1 Karuio
cnupToBoro pactBopa (¢enondraireuna. llosBuserca  sApKo-KpacHoe
OKpalllBaHUE.

Hamummmre cxemy peakiuy NoJiydeHus aleTuaeHa U 1aiTe 0ObsICHEHNE
M3MEHEHHUIO OKpacku (peHondranenna.

Hanuyue anetninena oOHapy>KUBAETCsl IO €ro TOPEHUIO U 00Pa30BAHUIO
alleTIICHUCTON MEJIH.

O0pa3oBaHue aleTUICHUCTON MEIN MOYKHO BBIPa3UTh YPaBHEHUEM
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CuCl + H-C=C-H + Cu(Cl — CuCl=C-Cu + 2 HCI
2HCI + 2NH; — 2NH,Cl

AueruieHucTas Meab o0Opa3yeTcsi TOJBKO B MPUCYTCTBUM aMMHaKa
(npaktuyecku Oepercsi ammuauynblii pactBop CuCl). Peakuus oueHb
YyBCTBHUTENIbHA. Bpaun mpuMEHSIOT ee A1 OTKPBITUA CIEAOB alleTUiIeHa B
BO3JlyX€  LIEXOB  NPOMBIIIEHHBIX  MPEANPUATUHN,  MOJIb3YIOIIUXCS
alleTUIICHOM.

AueruneHucrtas Meap TpedyeT  OCTOpoxkHOro oOpamenus. B
BBICYIIICHHOM BHJIE€ OHA OYECHb OMACHA, TaK KaK B3PBIBACTCS MPHU yAape H
HarpeBaHUH.

HenpeneneHblii  Xapaktep aieTusieHa, OOYCIOBIEHHBIM, COIIACHO
AJIIEKTPOHHBIM  TPEACTABICHUSAM, JBYMS  HENPOYHBIMH  7T-CBSI3SIMH,
oOHapy’KMBaeTcs MO OOECUBEYMBAHUIO PO30BOIO pacTBOpa IEpMaHraHaTa
KaJllusl U JKEATOT0 pacTBOpa OpOMHOUM BOABI. B yClIOBHSX OmbITa B MEPBOM
cllydae TpPOUCXOJIUT OKHCJICHHE alleTHJIEHa MO0 MECTy pa3pblBa 7-CBA3U C
MIPOMEKYTOYHBIM 00pa30BaHUEM I11aBEJIEBOM KUCIOTHI, KOTOpasi OKUCISAETCS
1o okucu yriaepoaa (IV):

_ +40 +20
HC=CH —HO—C—C—0H—= 2C0,+ H,0

O O
Bo BTOpOM ciydae o MecTy pas3pbiBa m-CBsI3el MPUCOETUHSAETCSI OpOM ¢
obpazoBanueM 1,1,2,2- TerpabpomiTaHa.

Br Br

HC=CH + 2Br,—=H—C—C—H

Br Br

Bonpocsl K KOHTPOJILHOM padoTe

1. HazoBuTe XapakTepHbIE CBOWCTBA HIDKE MEPEUNCICHHBIX
XUMHYECKUX BEIECTB, OTIUYAIONINE UX APYT OT Jpyra:

a) TeKCcaH, reKCeH-1 1 rekcuH-1;

0) neHTUH-1 1 NeHTUH-2;

B) STUJIEH U allETUJIEH;

') CMECh MPEAETbHBIX U HEMPEIEIbHBIX YTIEBOI0POIOB?

2. Hanumwure MakCHUMallbHOE KOJHMYECTBO CTPYKTYPHBIX (opmyn
M30MEpPOB TEKCaHA M YKaKUT€ HMX HANMEHOBAHHUS B COOTBETCTBHE C
PalMOHAIIBHOM Y MEKTYHAPOJHON HOMEHKIIATYPOM.
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3. Hammmure MakCHUMallbHOE KOJWYECTBO CTPYKTYPHBIX (HOpMYyIT
stunoBeix (C4Hg) amerwnenoBeix u aueHoBbIX (Cy4Hg) yrieBomopomoB u
VKOKUTE WX HAUMEHOBAHUS B COOTBETCTBUE C pAIMOHAIBHOW U
MEKIYHAPOIHOW HOMEHKIIATYPOM.

4. Hammmmrte cTpyKTypHBIE (POPMYIBI CIEIYIOMNUX YTJIEBOJIOPOJIOB:
a) IUMETUIOyTUIMETaH; 0) 2-MEeTHII-3-3THIIT€KCaH; B) U30TPOIUIITUIICH; T)
2-MeTuJI0OyTeH-2; 1) U300yTWIALICTUIICH; €) 3-3TUJINEHTUH-1: X) JTUBUHWI;
3) BUHWJIAIICTUJICH.

5. Hanumurte GopMyIibl IUC-TPAHC-U30MEPOB reKCeHa-2.

6. IlocpenctBom xumuueckon peakumn Cy4Hg ¢ HBr mpoucxomur
MpeBpalIeHUE YIJIEBOAOPOJa B TPETUUHOE OpPOMIIPOM3BOJHOE, a PEaKLUs
yraesogopona CsHg ¢ Br, maer mam C4H¢Br, Ilpu o3oHHMpoBanHum c¢
MOCIEAYIOMNM  pa3fiokKeHueM o30Huaa Boaod mnoiayyaeM HCHO wu
CH;COCH;. IlpuBeauTe XWMHM3M YyKa3aHHBIX pPEaKUW M HAMMILINATE
CTPYKTYPHYIO (POpPMYITy HCXOAHOTO yTIEBOAOPO/IA.

7.  bnaromaps Kakom XMMHYECKOM PEAaKLHHU MOKHO JIETKO Pa3jINYUTh
METHUJIAIETUIICH U JUMETHIALICTUIICH?
8. [TpuBenute xumu3m peakuuit Kydueposa miist aTunaneTusieHa.

9. IlpuBenute XMMHU3M pEaKIHMi B3aMMOJCUCTBUS rekcaaueHa-1,3 ¢ 1
MOJIEKYJION XJI0pa, ¢ 1 MOJEKyJI0N BOIOPOIA.

10. TlpuBenute XUMHU3M PEAKIMH B3aUMOJICMCTBUSA HSTUIATUIICHA C
OpoMHuCTBIM BOJIOpoIoM. HazoBuTe mpaBmiio, KOTOpOE IPH JAHHOMW peakIiu
MPUMEHSIETCSI U KaK OHO TPAKTYETCS B CBETE MOCJIEAHUX SIECKTPOHHBIX
MPEICTABICHUN?
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TAJIOTEHITPOM3BO/THBIE ATTU®ATUYECKNX
YIJIEBOJAOPOJIOB

XUMHUYECKHE  COEQUHEHHUs, o0pa3oBaHME MyTeM  3aMEHbl B
YIJIEBOJIOPOJAX aTOMOB BOJAOpPOJAa HA OJWMH WM HECKOJbKO aTOMOB
raJIOr€Ha Ha3bIBAKOTCS raJOreHIIPOM3BOIHBIMU [3].

[Io monokeHur0 aTtoma TaJloreHa B YIVIEPOJHOW LIEMU OHU AEHATCS Ha
MEpBUYHBIE, BTOPUYHBIE U TPETUUYHbIE. ECIM aTOM rajioreHa npucoeauHeH K
IIEPBUYHOMY YIJIEPOJHOMY aTOMy, T. €. arOMy, CBA3aHHOMY TOJIBKO C
OJIHMM YTJIEPOJIOM, TaJOTEHIIPOM3BOJHOE HA3bIBACTCS INEPBUYHBIM. Ecin
rajioreH NPUCOEIUHEH K YIIIEpOAY, CBI3aHHOMY C IBYMS IPYTUMHU aTOMaMHU
yIjiepoja, T. €. BTOPUYHOMY, TraJOr€HIIPOM3BOIHOE HA3bIBAOT BTOPUYHBIM.
Ecau rajioreH CTOMT y TPETUYHOIO aroMa yriiepoja, TaJIor€HIPOU3BOJHOE
Ha3bIBAIOT TPETUYHBIM.

Hwxe  mnpuBeneHbl  NpuMepbl  CTPOEHHUS  BCEX  TPEX  BHJIOB
raJIOr€HONPOU3BOAHBIX:

Cl CH,
| |
CH,CH,CH,CI CH,CHCH, CH,CCH,
|
NepBUYHbIV XNOPUCTbIA NPONWA BTOPWYHbIN XITOPUCTBINA MPONW Cl

TPETUYHbIN XNTOPUCTLIN BYTUN

B 3aBucumocTH OT KOJNMYECTBa AaTOMOB TajJOr€éHa B MOJEKYJie
raJIOTeHIPOU3BOAHBIE JENATCS Ha MOHO-, Ou-, mpu- A T. .. Kcrarny,
MOHOTAJIOTEHIPOU3BOJHbIE B HEKOTOPBIX CIydyasX Ha3blBAlOT  EIle
raJIOreHAJIKUIIAMHU.

B OCHOBHOM Bce TallOTE€HONMPOU3BOJHBIE HWMEIOT TPHUBHAIbHbBIC
Ha3BaHMUs, OJHAKO OHU UMET U Oojee HaydHO OOOCHOBAHHbBIE
HauMeHoBaHus. [lo  panroHanbHO—()YHKIIMOHAIBHOW  HOMEHKJIATYpE,
JOMYCTUM, HAWMEHOBAHUS  TaJOTCHONPOU3BOAHBIX  00pa3yloTcs  OT
HAaUMEHOBAHUS, COEAMHEHHOrO0 C TaJOreHOM paauKana, K KOTOPOMY
n00aBis0T ¢aoBo - xaopuo (Hanpumep, CH,=CHCI — BuHMWIXIOpUA WU
XJIOPDUCTBI BUHWI H Jp.). B coOTBETCTBME C CUCTEMAaTHYECKOU
HOMEHKJIATYpOU Ha3BaHWs, BHIOMPAIOT CaMyIO JJIMHHYIO HEPa3BETBICHHYIO
LeNb YIVIEPOJAHBIX aTOMOB, COJEpKallyl0 B Moisiekyje. CueTr yriepoaHbIX
aTOMOB BEAYT CO CTOPOHBI raJIOreHa, YyKa3bplBas YUCIAMHU €ro
pacmoJio’)KeHHe, MOcje MUITYT UX HAaUuMEHOBAHHWE, a B KOHIIE YKa3bIBaIOT
Ha3BaHHE YIVIEBOJOPOAA,
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1 2 3 4
CH,—CH—CH—CH,

Br CH,
2-0poM-3-MeTHIOyTaH

["amoreHnpous3BoAHbIE  NPEJICTAaBIAIOT  coOOW  Kiacc  Haubosee
PEAKIIMOHHOCTIOCOOHBIX ~XMMHMUYECKUX coeAuHeHuN. OOBICHIETCS 3TO
OOJIBIITION AIIEKTPOOTPHUIIATEITLHOCTHIO aTOMOB TajoTeHOB. CBSI3b yIIIEpO-
rajoreH CWJIbHO IIOJSIPHA W IIOTOMY CKJIIOHHA K paspeiBy. [lonBuxHbIN
rajioreH JIErkO 3aMellaeTcsl Ha JIpyrue aToMbl U rpynnbl atToMoB. OgHAKO
€CJIM TAJIOTEH CTOUT y YIJIEPOJA, CBSI3AHHOTO JBOMHOW CBSA3bIO, HAIIPUMEDP
CH,=CHCI, To BcneacTBue CONMpsHKEHMS HEMOACIICHHON dJIEKTPOHHON TTaphl
aToMa rajoreHa C OJHM3KO pPaCHOJIOKEHHBIMU T-AJICKTPOHAMHU JIBOWHOU
CBSI3M MOJBWXHOCTh AaToMa TaJOr€Ha YyMEHbIIAeTcs. B HEKOTOPBIX
XUMUYECKUX COEIMHEHMSIX, B CHJIY HX OIPEICICHHBIX CIOCOOHOCTEM,
MOJABMKHOCTh TaJIOT€Ha, HA000pOT, emie Oonbline moBbimaeTcsa. OqauM u3
Takux coeauHeHuid sgBisercs xmopucteii  amn  CH,=CH-CH,CI.
OOBsiCHAETCS 3TO SIBJICHUE TEM, YTO XJIOPUCTHIA AU U €My MOJ0OHbBIE
COEIMHEHUS CIIOCOOHBI B XOJI€ PEaKLIUU JI0BOJIBHO JIETKO 00pa30BbIBATh HOH
rajioreHa U KapOKaTUOH, B Pe3yJIbTaTe YEro IMOJIOKUTEIbHBIN 3apsiy] aJlTuil-
KaTUOHA YaCTUYHO BOCIIOJHAETCS, HAXOIAIIMUMUCS PSAOOM SJIEKTPOHAMU
JIBOMHOM CBSA3H, YTO MPUBOJUTH K €0 CTAOMIU3AIUH.

+
A

CH=CH-CH;'wm cH,—CH — CH,

Peakiuu 3aMmenieHusi TajoreHa B TallOTEHIPOU3BOIHBIX — SIBJISIOTCS
peakiusMu HykjiIeopuIbHOro 3amelieHus Sn. PaznmuuyaroT 1Ba MexaHH3Ma
HYKJI€O(UIBLHOTO 3aMeIIECHUS:

1) Sn2-mMexaHusm - 3amelleHHe OUMOJICKYJISIPHOE, OJIHOATAITHOE.
[Ipoucxonut ¢ oOpazoBaHUEM TPOMEKYTOYHOTO HECTOMKOTO BEIIECTBA.

o &
Y..R..X

R— X+Y- R— Y+X-

2) Snl-mexaHu3M - 3aMelIeHHEe MOHOMOJEKYJISIPHOE, JBYXATaIHOE.
Cxema peakiuu:

36



Mean BbICTPO
a)RX——= R*+X- GIRH+Y- P2 Ry

IlepBblii ATaIl, CYIIECTBEHHO MEIJIEHHEE, OIIPEACIISIET CKOPOCTh PEAKLINN
3aMEILEHUS.

Snl Gonplne xapakTepeH TPETUUYHBIM TaJOreHAJKWIaM, B TO BpeMs Kak
Sn2 npucyi B OCHOBHOM IIEPBUYHBIM aJIOT€HAIKUIIAM.

OnbiT 10. ITosydyeHne XJIOPHUCTOrO 3THJIA W3 ITHJIOBOIO CHHPTA.
HacpimbTe B mMpoOUpPKY MENKHE KPUCTAUIBI XJIOpHUJIa HATPUsS HA BBICOTY
okosio 3 MM. JZ[o6aBbTe 3-4 Karum 3THJIOBOTO CIIUPTA, YTOOBI BCS COJIb ObLIA
CMOYEHa CIIUPTOM. 3aTeM 100aBbTe 3-4 Kariu KOHIEHTPUPOBAHHOM CEpHOM
KHCIIOTHl M HarpeBaiTe Ha CcIabOM TIUJIAMEHH TOpEJKU, HEe JIoMmycKas
CJIMIIIKOM OOWJIBHOTO BBIJIEJICHUS XJOPUCTOrO Bojopoja. Bpems ot
BPEMEHU TOJHOCHTE OTBEPCTHE TPOOMPKH K TMJIAMEHH TOPEIKH.
Brigenstomumiicss XJI0pUCTBIN 3TUIT 3aropaeTrcs, o0pa3ys KOJIEUKO 3€JICHOTO
[IBETA, YTO XapAKTEPHO ISl HU3IINX TraroreHoBOIOpOAOB. Tak kak peakius
MPOTEKAET JIOBOJIBHO MEJIEHHO, TO OO0pa30BaHHE XJIOPUCTOTO ATHIA
HAaYMHAETCS HE Cpasy.

B cBs3u Cc Tem, UTO NpU pEAKUHMH BBIACISIOTCS 3HAYUTEIbHBIC
KOJIMYECTBA XJIOPUCTOIO BOJIOPOJIa, HE clieayeT 0e3 HyXJbl HarpeBaThb
npooupky. 1o Tem ke mpuunHAM HE CIEYEeT MBITAThCS ONMPEIETUTh 3amax
XJIOPDUCTOTO 3TWJa, TaK Kak ero OyJeT 3ariymaTh OoJjiee CHIbHBIA U
YAYLUUIMBBIN 3aMax XJOPUCTOIO BOJOPOJA.

Hanumure cxemy peakuuu Mexy CIHPTOM U XJIOPUCTBIM BOAOPOIOM,
oOpa3yomuMcss W3 XJIOpUJa HATpHUS TPHU JEHCTBHUM CEPHOW KHCIIOTHI.
XJTOPUCTBIA ATUJ - Ta3, MPU HEOOJBIIOM OXJIKICHUU CTYIIAIONIANCS B
JKUJIKOCTh C T. KAIl. + 12 o°C. Hcnionb3yercst B MEAULMHE IS MECTHOT'O
00e300mrBaHus (TIPY KCTIAPEHUH TIOTJIOMIAET OOJIBIIIOE KOJTUYSCTBO TEILIA).

Onpit 11. IHoayyenue xjgopoopma U3 XJaopajarugpara. Xiopopopm,
win tpuxyiopmerad, CHCl;, sBnsercs OIHMM W3 pacHpoOCTPaHEHHBIX
XUMHYECKHUX IPENapaToB; NPUMEHSETCSA Uil HApKO3a MPHU XUPYPTHUYECKUX
orepanusix, MPUTOTOBJICHUS psifia JEKapCTB, YHOTPEOJAeTCS B KayecTBE
PAcTBOPUTEIS IS )KUPOB, Macei U T.1I.

JIns  MEIWIMHCKWX IeJied  HCMOJB3YeTCsl 0COo00 YHCTBIM  Tak
Ha3bIBaeMbIN XJopodopM g Hapkosa. Takoil XJ0pogopM OuYEHBb JIETKO
MOJIYYUTh U3 XJIOPAITHAPATA.

B mnpobupky mnomectute 3-4 kpuctamia xjopairujapara. OOpartute
BHMMAaHUE HA €ro XapakKTepHbId 3amax (HArOMHHAET 3amax [IbIHU), IO
KOTOPOMY MOXHO OTJIWYUTh XJOPAITHIpPAT OT JPYTrUX IpenapaTos.
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Jlo6aBbTe 6-8 kamenb 2 H. pacTBopa NaOH u ciierka moiorpenTe sKuaKoCTh,
MMOMYTHEBITYIO yXe Tpu 00bIYHON Temrepatype. Cpasy ke HauyuHaeTCs
BBIJICJICHHE MapoB xiaopodopma (T. kum. 62 °C). O6partute BHHUMaHHE Ha
XapaKTEepHBIN claaaKkoBaThiid 3amax. CpaBHHTE €ro C 3amaxoMm xjopodopma
13 CKJISTHKH.
XJopall, WIM TPUXJIOPYKCYCHBIM aibJer]l, UMEET CTPYKTYpPHYIO
(opmyiy o
cl I

|
IIpyn coenmuHeHnn ¢ BOJOM OH JA€T KPUCTAUIMYECKHM THUApAT -

XJIOPAITUAPAT, KOTOPBIM U IPUMEHSETCS] B KA4€CTBE CHOTBOPHOTO CPEICTBA
B MEIULIMHE. Y PABHCHUE PEAKIIUU:

O OH
Cl I Cl |
CI\\C/C\H + HO — CI\\C/C\O Y
(';| (IJI
XJopaIruapar - peaKud NOpuMep COCIMHEHHS, B KOTOPOM JBa

THAPOKCHIIA CTOSIT y OJIHOTO aToMma yriepoja. DTo TujpaTtHas ¢opma
anbJerusia, KOoTopas OOBIYHO OTIIEIUIAeT BOAY, JaBas KapOOHUIIBHYIO
dbopmy anpieruaa. Y CTOMUUBOCTH THIPATHOM (OPMBI XJI0opajia 0ObICHSIETCS
CHUJIBHBIM OTPHUIIATEIBLHBIM WHIAYKIIMOHHBIM 3(h(EKTOM aTOMOB XJIOpa, 4TO
BBI3BIBACT, 3HAYHUTEIILHOE YBEIWYCHUE TIOJIOKHUTEIHHOTO 3apsiga Ha
VIJIEPOJAHOM AaTOM€ KapOOHWJIBHOW TpPYIIbl, KOTOPbIM TaKuM 00pa3zom
NpUOOpETaeT CHOCOOHOCTh YAEPKMBATh NPOYHO JIBE THIPOKCUIHHBIC
TPYIIIIHL.

Hanuuue Tpex aToMoB XJiopa B MOJIEKYJIE XJIOpaJITUApaTa 3HAUUTEIHHO
MOHMKAET MPOYHOCTh CBA3U MEXKAY PAJAMKAIOM M KapOOHUIBLHON TpyMHIoi.
Tak, mpu AEHCTBAM €KOM MIETIOYH Ha XJIOPaJlb, MEI0Yb YKE MPH OOBITHON
TEMIIEpaType OTPHIBAECT KAPOOHWIbHYIO TPYNIy OT TaJIOr€H3aMEeIIeHHOTO
panukana. [Ipu aToM 00pa3yroTcsi HaTpUEBask COJb MYPaBbUHON KUCIOTHI U
xjopodopMm (TpuxsiopMetaH). CpaBHHTE 3Ty pPEaAKIUIO C TOJTYUYECHHEM
MeTaHa u3 arerara HaTpus (ombIT 6). X0 peaKiuu:
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O
Cl<\_-C.,, + NaOH N + C
d " TH '
I
Cl O Na

OnbiT 12. Omnpeaesienne A00pPOKA4YECTBEHHOCTH XJopodopma.
XmopodopM TOA BIMSHHEM CBETa M KHUCIOpPOAa BO3AyXa IOCTEIECHHO
pasyaraeTcsi, Ipu4eM OTILICIUIACTCS XJIOPUCThIA BOJAOPO] U OJHOBPEMEHHO
oOpasyeTcst OYeHb STOBUTHIN (HOCTEH:

Cl O~ _Cl
N X -
\C\H + O \? + HCl
Cl Cl

JIJIsT OTKPBITUS XJIOPUCTOTO BOJOPOJIa TIOMECTUTE B MPOOHMPKY 2 Karuiu
xJjiopodopma, iprudaBbTe 3 Karuiv JUCTUUITMPOBAHHOM BOALI U 1 kamuto 0,2
H. pactBopa AgNOs;. IlpoBenuTe mapawiebHO TOT K€ OMBIT C YHUCTHIM
xsopodopmom. B unctom xjopodopme He oOHapy>KHMBaeTCsS MOHA XJIOPA.
[Tpu Hanmuuy xe B XJIOPOPOpME XIOPUCTOTO BOJOPOJIa TOSBIISIETCS Oemast
MyTh OT XJIOpUJia cepedpa:

HCI1 + AgNO; — AgCl + HNO;

Tak Kak OTIIEMJIEHUE XJOPUCTOTO BOJOPOJAa  COMPOBOKIAETCS
oOpaszoBanueM (ocreHa, To JaHHAS MPoOAa KOCBEHHBIM 00pa30M TOBOPHUT O
HaJU4IMU TIOCJICAHETO B HCIBITYeMOM 00pasiie xjaopodhopmMa © O
HETMPUTOTHOCTH ero Nyl Hapko3a. [Ipu manpHelneM okucieHun (GocreH, B
CBOIO OYEPE/lb, PA3JIaraeTcs, BbIJEIAS CBOOOHBIN XJIOP

Oy ClI

C +0
I
Cl

Cl, + CO,

st OTKpBITHSI CBOOOJHOTO XJIOpa B MPOOHUPKY MOMECTUTE TPU KarulM
HCITBITYyeMOTO XJIopoopMa (OMBIT MPOBEAUTE C YHUCTHIM M 3arpsI3HCHHBIM
xjiopoopmMom), 100aBbTE 5 Kamesb TUCTUIUIMPOBAHHOM Bobl, 1 karutro 0,5
H. pactBopa KI u B30osraiite. Eciu xmopodopM ucnopyeH (COAEPKUT
CBOOOJHBIN XJIOp), TO W3 HOAWJA Kajlusl BBIJCIUTCS CBOOOJHBIN MO,
KOTOPBIA OKPACHUT HIKHUM CITON XJTIOpodopMa B pO30BEIH IBET:
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2KI+ C12 — Iz + 2KC1

OTcyTCTBHE pO30BOM OKpackM YKaXeT Ha OTCYTCTBME KHoaa, a
CJIEI0BATENIHO, U IPUMECH XJIOPA.

Ecnu po3oBasi okpacka mOay4yuTcsi ciabas M BO3HUKAET COMHEHHUE B
HaJIMYMK Hoja, 100aBbTe B MPOOHPKY | Karuio KpaxMallbHOTO KiencTepa.
CuHee OKpalllMBaHUE YKaKET Ha MPUCYTCTBUE HOJA.

Bo wuzbexanue ciydyaeB OTpaBiieHHMs OOJIbHOIO BO BpeMsl OIepaluu
MEIUIMHCKUANA XJIOPO(OpPM HEOOXOAUMO XpaHUTh B HEOOJBIIMX CKISHKAX
WIM amIyliax U3 TEMHO-KOpUYHEeBOro crekia. Kpome Toro, ciemyer
MpOBEPATh XJOpPOhOpM Ha OTCYTCTBUE B HEM BPEIHBIX MPUMECEH,
YKa3bIBaIOIIMX Ha paszjoxkeHue xyopodopma (XJIOPUCTBIA BOJOPOJ,
CBOOOTHBIN XJIOD).

Omnpit 13. ITosyyenue iiogopopMa 13 ITHIOBOIO CIIUPTA

Nonodopm, wmu tpuitonmeran CHI;, MOXHO JIerKO MOIYYHTH M3
aTUI0BOrO criupTa. [lomectuTe B mpoOupky | Kamio 3THIIOBOTO CIHpTA, 3
KaIuIi pacTBOpPA MOJa B MOJUJE KaIUs U IPU BCTpAXUBaHUU 1-2 karmm 2 H.
pactBopa NaOH noutu g0 obecuBeuMBaHUs pacTBopa. YK€ MHpU ciIadoM
MOJOTPEBAHNUM, JAXKE OT TEIUIa PYKH, IMOSBISIETCA JKEJITOBATas MYyTh C
XapaKTepHBIM OYEHb CTOMKHUM 3amaxoM Homodopma. Xoa peakiuu:

I, + NaOH — HOI + Nal
HOI + NaOH — NaOlI + H,O

O6pa30BaBH1a;1c;1 HaTpucBasa COJIb ﬁOﬂHOBaTHCTOﬁ KHCJIOTHI - BEIICCTBO
HeCTOfIKOC, JICTKO pasjaaracrcsa € BbIACICHHUCM KHCJIOPOAA, KOTOpBIfI u
OKHUCJIACT CIIMPT 10 YKCYCHOI'O aJIbACTHaa:

NaOI — Nal + O

H H H

H—C— C—OH+0——> H,0 + H—C—C—H

H H H O

ATOMBI BOAOpPOJa B YKCYCHOM albIErHMAE€ OYEHb JIETKO 3aMENIAIOTCS
rajJoreHOM, B YaCTHOCTH HOJOM, IPU JACWCTBUM HA HErO0 WOJHOBATUCTOMU
kucnoTel. [Ipu aTOM 0Opa3yercs TpUHOAYKCYCHBIM anblerujl, WIh HOAal,
aHAJOTUYHBIN XJtopaity (cM. omnbIT 11):
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IOH H |

|OH +H=>C——C—H—=3H,0 +|—C—C—H
|OH H | |l
O e

HOI MOXKCET I[I/ICCOHI/II/IPOB&TB " I10 CXEMEC
HOI 2 HO+I"

Enkas mienoubs mpu ACHCTBUM Ha MOJal OTIICTUISIET KapOOHUJIBbHYIO
rpymiy (cMm. ombiT 11), 00pa3ysi ¢ HeW HATPUEBYIO COJIb MYPaBbUHOM
KHUCJIOTBI, @ aTOM BOJOPOJ/ia C TajJOT€H3aMEIIEHHBIM PaJUKaIOM 00pa3yeT
nonodopm:

I;C-COH + NaOH — I;C-H + HCOONa

HarpeBaTh cMech Homa CO CIIUPTOM M IIENOYBIO IO KUICHHS, a TEM
0oJiee KUMATUTH HEJb3s, TaK Kak oOpasyrouuiicss ogogopm OyAeT gablie
caM pasllaraTthbCs IIEJIOYBI0 U TOSBHBINASCS BHAYaje >KEITOBATas MYTh
HonodopMa Ha BamKX TJa3aX HAYHET PACTBOPATHCS (CM. MoapoOHee 00
3TOM ombITe 35).

Ecmu Oynmer 3aMedyeHo, 4YTO MyTh pPAacTBOpUIACh, HAIO K TEIJIOMY
pacTBOpy J100aBUTH emmie 3-5 Kameiab pacTBopa wona. I[logoxaure 2-3 MuH,
MOKa KPUCTAILIBI CPOPMHUPYIOTCS. 3aTeM MPH MOMOIIHM MHUIIETKH BO3BMUTE
CO JOHa MNpOOMPKH 2 Kalulk oOcaaka ¢ KpucTaulamu Homodopma W
NEepeHecuTe WX Ha IpeaMeTHoe cTeksio. OHU HUMEIoT (GopMy MpaBUIBHBIX
MIECTHYTOJFHUKOB WJIU IMIECTUKOHEYHBIX 3B€37I0YEK B BUJIE CHEXKHHOK.

OnucaHHylo BbIIIE peakiuio oOpa3oBaHusd HogopopMa dYacTo Mpu
MEHSIOT JJI1 OTKPBITHS 3TUJIOBOTO CHHpTa NPU CyIeOHO-MEIUIINHCKOM
IKCIIEPTHU3E.

OnbiT 14. BbigesneHue XJIOPHCTOr0 BOAOPOAA NMPH TEPMUYECKOM
pa3iio:kennu nojauBuHWwiIxygopuaa. Illupokoe pacnpoctpaneHue B
MPOMBIIUIEHHOCTA M TEXHUKE MMEIOT MNPOAYKTHl MOJUMEPHU3ALUN
XJIOPUCTOTO BUHWIIA, TIOJIy4aeMbI€ 10 CXEME
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XJIopucmslii GUHUI (MOHOMED) ROIUBUHULXAOPUO (noaUMep)

[ToTMBUHUIIXIOPUIHBIE CMOJIBI M TTACTMACCHI HA UX OCHOBE, HapUMep
BUHMILIACTBI, OTJIMYAIOTCSA TEM, 4TO NpH HarpeBanmu Bbiue 140 °C onnm
pazyiararoTcsi ¢ BhIICIEHUEM XJIOPUCTOTO BOJIOPO/IA.

JInst OTKPBITHSI XJIOPUCTOTO BOJOPOJa BO3BMUTE HEOOBINON (2-3 MM)
KyCOU€K HCIBITYEeMOM IJIACTMAcChl U IMOMECTUTE €ro B CpeJHEH YacTu
TOPU3OHTAJIBHO PacHoyIoKEHHOW mpobupku (puc. 3). VY oTBepcTus
MPOOUPKH MOMECTUTE 1 KaruIo pacTBOpa HUTpaTa cepedpa.

{2 T_;ﬂ;

€

A

Puc.3. Omxpeimue 2anocena 8 noiuBUHUIXIOPUOHOU CMOTE

Jepxa mpoOUpKy rOpU30HTAIBHO 3a JIOHBIIIKO, OCTOPOXKHO HarpeBaiTe
€e HaJ I[UIaMeHeM Tropenku. Yepe3 HECKOJIbKO CEKyHJ BEIEeCTBO
pa3MsAryaercsi, TEMHEET M HAYMHAET BBIACIATH ra3000pa3Hble MPOIYKTHI,
KOTOPBIE BBI3BIBAIOT TOOEJIEHUE Karuli pacTBOpa (BBIACTSETCS XJIOPHUT
cepebpa, HepaCTBOPUMBIH B a30THOM kuciote) [1].

Bonpockl kK KOHTPOJILHOM padoTe

1. Kakx mno BHemHUM TpuU3HAKaM (BHUJ, 3amax) pa3IudaroTcs
xJjiopodopm u ogohopm?

2. Tlomyuute xmopodopM pAeiCTBUEM OCTWIHBHOW WU XJOPHOU
M3BECTH HA CIIUPT M HAMMIIUATE CXEMBI PO UCXOMSIIHNX MPU ITOM PEaKIIHi,
YUYUTBIBasi, 4YTO OeNuibHAs WM3BECTh NpeiactaBisieT coborr cmech CaCly, u
Ca(OClI),. 'mnoxJIOpUT KaJblKs pa3jaraeTcs Mo JIByM HaIllpaBJICHUSIM:

Ca(OCI),+ HOH — CaCl, +20

Ca(OCI),+ HOH — Ca(OH), + 2HOCI

3. Hammmwmre  CTpyKTypHble  (QOPMYJBI  BCEX  BO3MOXKHBIX
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rajioreHankuinoB coctaBa C,HoBr (4 wu3omepa) u Ha3zoBUTE HX IO
MEKIYHAPOJHON U PALIMOHAIIBHOM HOMEHKJIATypaM.

4. Hanumwure hopMyIIBI [ (531 1% 1001117 0.4 COCMHEHMI: a)
u30MponuadopomMua; 0) WOAMCTHIN ayuIuil; B) XJOPUCTHIM Buuui, T) 1,1,1-
tpudTop-2-6pom-2-xsopatan (proporan); ax)  l-xmop-3-mom-  3-
METHWITNIEHTAH.

5. Hanumure cxembl MoJiydeHus — 2,2-qUXJIONpoOIlaHa: a) U3
COOTBETCTBYIOILIEr0 HEMPEIETLHOTO YIIIEBOIOPO/a; 0) U3 alleTOHA.

6. Ilepeuncnure peakuuu, ¢ MOMOLIbIO KOTOPBIX MOYKHO MPEBPATUTH
CIIUPT B TAJIOTEHIIPOU3BOJHOE.

7. PacrnionoxuTe B TOpsAKE YOBIBAIOIIEH AaKTMBHOCTH TajoreHa
raJOr€HIPOU3BOAHBIE: XJIOPUCTHIA BUHWII, XJIOPUCTBIA AJUIWJI, XJIOPUCTBHIA
nponwi. OOBACHUTE PA3IUYHYI0 TMOABUKHOCTh TaJOreHa. YKaXHTe
CTpEJIKaMH CIBHUTH DJIGKTPOHHBIX IUIOTHOCTEH B MOJEKYyJIaX JTHUX
COEJTUHEHUM.

8. Hamummure cxemMbl peakuuid XJIOPUCTOrO HM3OMPOIMMIA: a) C
METAUIMYECKUM HaTpueM (peakius Bropia); 6) ¢ aMMHakoM; B) C BOJHBIM
pPacTBOPOM IIEJIOYH; T') CO CHUPTOBBIM PACTBOPOM ILEIOYH; J) C al€TATOM
HATpUsl; €) C ITUIATOM HATPUSI; ) C METAIUTMYECKUM MarHUEM.

9. Kakue wu3MeHEHHUs MPOUCXOAAT € XJIOPOPOPMOM TMpPU CTOSHUU?
Hanuiure cxeMbl ABYX MOCIEA0BATENbHBIX PEAKIIUMA.
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CIIMPTHI 1 CJIOKHBIE D®UPLI

CnupThl — 3TO MOJYYEHHbIE HA OCHOBE YTIJIEBOJOPOJOB COCIUHEHUS, B
KOTOPBIX MPOM30IIIa 3aMeHa OJHOTO MM 0ojiee BOJOPOJHBIX aTOMOB Ha
TUIPOKCUJIbHBIC [3].

["'oBOpsSI IPOCTBIM A3BIKOM, CHUPTHI - 3TO MPOAYKThl HAYaJbHOTO 3Tamna
OKHCIIEHUS YIIIEBOI0POA0B. PyHKIIMOHANBHAS Ipynna cnuptoB —OH, -0kcu
WM TUAPOKCUTPYIITIA, THIPOKCHIL.

B 3aBucumoctu ot xonuuyectBa OH-rpynn cnupThl MoApa3estoTcsa Ha
OJIHO- W MHOroaromHele. KcrTaTu, HMEHHO OJHOATOMHBIE CIUPTHI
Ha3bIBAIOTCSI  AJIKOTOJIIMU M MPEJCTABIICHbI obmeir  hopmynoi
CnH2n+10H. JIByxatomHbIE CIIMPTHl  HA3BIBAIOT [JMKOJIMHU, 4
TPEXaTOMHBIEC - TJIUIIEPUHAMH.

B 3aBucumoctu OT TOTO, ¢ KakuM (TMEPBUYHBIM, BTOPUYHBIM WITU
TPEeTHUYHBIM)  aToMOM  yriepona  cBs3aHa  OH-rpynma,  criupTsl
MOJIPA3JIEISIOTCS HAa IEPBUYHbIC, BTOPUYHBIC U TPETUYHBIE.

MN3omepusi COUPTOB 3aBUCUT OT MECTOIOJIOKEHUS THAPOKCHIBHOU
Ipynnsl ¥ OT HM30MEPUM YIJIEPOAHOW 1ienu. HanMeHoBaHWs CHHPTOB
00pa3yroTCs CISAYIOMIM 00pa3oM:

1) nnst BTOPUYHBIX, TPETUYHBIX M PA3BETBICHHBIX MEPBUYHBIX CIIUPTOB
MPEUMYIIECTBEHHO OE€pEeTCs 32 OCHOBY METUJIOBBIN CIUPT (KapOuHom);

2) mo MEXIYyHApOJHOW HOMEHKJIAType K HaWMEHOBAaHHIO 0a30BOTO
yIIeBoAOpoJia J00aBIAIOT OKOHUYaHHE-01 (OT IMOCIEIHEro cjora clioBa
ankoroisib). JInst ABYXaTOMHBIX CHUPTOB JA0OABISIOT OKOHYaHUE -0uUOJ,
TPEXaTOMHBIX - MPUOa U T. 1., 3aT€M OTMEYAIOT MOJIOKEHUE TUJIPOKCUTIA B
YTIEPOIHOM LIETIH YUCIIOM, HAIPUMED:

CH;CH,CH,OH - -n-nponunoesiii  cnupm, nepeuunsiii  Nponuioesiil

CRUpPM, IMUIKApOUHOI, nponanon-1

CH;CHOHCH: - wsonponunoestii cnupni, emopuynsiii NPONUTO8Gbtll,

OUMEMUTKAPOUHOL, NPONAHOT-2
CH;C(CHs); CH,OH - mpem-6ymuaxapburon, 2,2-0umemun-nponaon-1.

3) Mo paJAMKaJbHOM HOMEHKJIAType, M00aBiss K Ha3BaHHUIO pajauKalia
oOl11ee Ha3BaHUE TPYIIIIBI - CHUPI;

BceneacTBue 3amenieHnsi B THAPOKCIIIBHON TPYIIE CIIUPTa BOIOpOa Ha
KaKoOW-JIMOO pajMKall MBI TOJydaeM COCIUHCHHS, KOTOPBIC HAa3bIBAKOTCS
npocteiMu  dpupamu. O6mas Opyrro dopmymna sdupoB - R-O-R’.
HazBanwus a3¢upoB 06pa3yroTcst CaeyIONMM 00pa3oMm:

1) mo MexIyHapOIHOW HOMEHKJIAType 32 OCHOBY OepyT HaMMEHOBaHHUE
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yriaeBojoposia ¢ Haubojee JIMHHOW HEpa3BETBICHHOM LENblo, a K
HAaUMEHOBAHHUIO BTOPOro paaukaia 3(Qupa MPUCOECTUHSIOT OKOHYAHHE -
OKCH, TIPUYEM U3 CJIOBA UCUE3AET XapaKTepHOE IS PAIUKAIOB OKOHUAHUE -
ui (CH30 - metoken, C2ZH50 - stoken, RO — ankokcn):

CH;OCH,CHjs— MEMUTIMUTOEHIL agup, uemoxcusman

CH;CH,OCH(CH3), — smuausonponunoestil s¢pup, 2-3moxcunponas

2) mo panuMoHaIbHO-(YHKIIMOHATLHOW HOMEHKJIATYpe YKa3bIBAIOT
HAaUMEHOBAHUSI PAJUKAIIOB MPOCTHIX 3(DUPOB B TOPSAJKE YCIOKHEHHS, K
MOCJICAHEMY PaJUKaAly MNPUCOCIUHSIOT OKOHYAHUE -06bli, J100aBIsAsd K
Ha3BaHUIO paJiKaia o0Iee Ha3BaHUE TPYIIIIBI - 2Pup.

XapakTepHO, YTO CIUPTHI YPE3BBIYANHO IUIOXO BCTYIIAKOT B PEAKIUIO C
BOJIHBIMM PAcTBOpaMH IIEJIOYE€H, B TO BpeMs, KaK CO IICIOYHbIMU
METaJJIlaMU Jal0T aJKOTOJSATHI, JIETKO paszjlararoiuecs Boaou. Eme ogHoun
OCOOCHHOCTBIO CIMHPTOB, KAaK TOJIIPHBIX COCTWHEHUH SBISICTCS TO, YTO
KHCIIOTHBIE CBOMCTBA BHIPAXKEHBI Y HUX HAMHOTO cliadee, YeM J1aKe Y BOJbI.
CoupTel HE OKpAIIMBAIOT JIAKMYC B KPACHBIN LIBET.

[To cBoeit cyTh CHUPTBI TPEACTABISIOT COOOW JTOBOJIBHO CiaObIe
OCHOBaHHUS, TaK KaK 00J1a/lal0T CIIOCOOHOCTHIO MPOTOHU3UPOBATHCS 3a CUET
HETIOJICJICHHOW AJIEKTPOHHOM Mapbl aroMa KHCJIOPOAA, B PE3YJbTATE YErO
MOT'YT 00pa30BbIBATh OKCOHUEBBIE COJIU.

XoTsl Ha TEPBBIA B3IJISAJ, CIHUPTHI OOJIbIIE MOXO0XH HAa HEUTpabHBIE
coelMHEHUs1 (OCOOEHHO MO OTHOLIEHUI0 K (heHOoJIaM, KOTOpbIE TaKkKe
00J1aat0T CIA0OKUCIBIMU CBOMCTBAMH, OOYCJIOBIICHHBIC HAaJMYUEM B HHX
OH-rpymrsbr).

Hanbonee BaXHBIMH XapaKTEPUCTUKAMHU CIHMPTOB, KaK XUMHUYECKHUX
COCIMHEHUH SIBIIACTCS UX CIIOCOOHOCTH BCTYNAaTh B PEAKIIMU CO MIETOYHBIMU
MeTaJlJlaMH, a TAaK)Ke CO CIIUPTAMU M KUCIOTaMU ¢ 00pa30BaHUEM MPOCTHIX
U CJIOKHBIX 2(PUPOB.

Mosekynbpl MPOCTHIX 3(PUPOB Takke 00JaAal0T (XOTh U MAJICHBKHUM)
AIEKTPUYECKUM MOMEHTOM Junoiisi (y MeTWIoBOro 3dupa OH paBeH
1=4,3-10"Knm (1,3D), a y muwdtmioBoro »dupa - p=3,9-10"
OKnm(1,18D).

[Ipoctbie »¢uphbl MACCUBHBI MO OTHOIICHUIO K Pa3HOro poja
peareHraMm, HalpuMep, Ha XOJOAY NPOSBISAIOT HWHEPTHOCTh K
METAJUIMYECKOMY  HATPHUIO, YTO JAET BO3MOXHOCTb  AKTHUBHO
HCIOJIb30BaTh KX B KadyeCTBE pPACTBOPUTENICH TMIpU MPOBEACHUU
XUMHYECKHX peakuuil. OIHAKO NpH KOMHATHOW TeEMIIEpaType B Cpele
HOAMCTOBOIOPOTHON KUCJIOTHI OHM JIETKO PACHICTUISIIOTCS, 00pa3ysi COUpPT U
NOOUCTBINA aJIKUIL.

Hannuuve B onHoaTOMHBIX cnupTax ¢GyHKUMoHabHOM OH-rpymnmb
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ONPEAEISET OCHOBHBIE XUMHUYECKUE XapaKTEPUCTUKU cnupToB. Hampumep,
AJIKOTOJISAITHI M ATAHOJIAThI MOTYT JIETKO TUAPOJIM30BATHCS:

CszONa + H20 — CzHSOH + NaOH

B cnuprax Bogopon OH-rpymnmbl 001a1aeT CliocOOHOCThIO 3aMeNaThes
Ha METaJLI:

2C2H5OH +2Na — 2C2H50Na + HzT
OMAHON omanoaam Hampus

B nanHbix coeauHeHUSX (QYHKIMOHAIBHYIO THUAPOKCUIBHYIO TPYIILY
nerko 3amensiercs Ha Ha Cl wiu Br:

C2H5OH + HCI — C2H5C1 + HQO
INMAHON XJI0PINMAH

JInst cnupToB XapakTepHa peakivs MEKMOJIEKYJIIPHOU JAeTUaApaTaluuy, B
pe3yapTaTe KOTOpOoW mosiydaeM mpoctoit mudtuioBbiii 3¢gup (C,Hs),0.
[IpoBomuTCcs peakuus B Cpelle BOJAOOTHHMAIOIIMX CPEACTB, HAIPUMEP
KOHIIEHTPUPOBAHHOW CEPHOM KUCIIOTHI:

C2H5-OH + OH-C2H5—> C2H50 C2H5 + Hzo

Ecnu BbIlIeyKa3aHHYIO pEeaklrdi0 MTPOBECTH B 00Jiee JKECTKUX YCIOBUIX
naeruaparanus OyJeT HOCUTh BHYTPHUMOJICKYJISPHBIA XapakTtep, a B
pe3yjapTaTe peakiuid Mbl  TOJy4YMM HE JAMATWIOBBIA  3dup, a
COOTBECTBYIOIIINI aJIKEH:

CH3-CHQOH CHg:CHg

IMAHO IMMeH

CH;-CH,-CHOH-CHj; CH;5-CH=CH-CHjs
oymaron -2 oymen-2

XapakTepuUCTUKH MHOTOATOMHBIX CIUPTOB pa3depeM Ha mpuMmepe ABYX
HamOoJee M3BECTHBIX NBYX- M TpexaroMHueix crupTtoB: CH,OH-CH,OH —
stunenriaukoiib, CH,OH-CHOH-CH,OH — rnuuepuH.

B O0OBIYHBIX YCIOBHMSX OSTWICHIVIMKOJIb W TJIMLEPUH MNPEACTABISAIOT
co00#1 BS3KME >KMJIKOCTH O€3 I[BETa, XOPOIIO CMENIMBAIOIINECS C BOJOH.
Temnepatypa kunenus rimnepuda - 290 °C, stunenrnukonsa — 198 °C.
Hano otrmerutrp, 4Yro B OTIMYME OT [JIMIEPUHA, STUIEHIJIUKOIb
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MpeACTaBIseT Cco0oM SA0BUTYHO cyOcTtaniuio. Ilo cBoum  (usuko-
XUMHYECKUM XapaKTePUCTUKAM OJHOATOMHBIC W MHOTOATOMHBIC CITUPTHI
NPAKTHYECKU UJCHTHYHBL. B YaCTHOCTH, B ATHJICHTJIUKOJIC OJHY WJIH JBE
OH-epynnbi MOXHO 3aMECTUTh Ha TAJIOTECH:

CH,OH - CH,0H CH,0H - CH,(Cl CH,CI - CH,Cl

smanouon-1,2 2-xnopamanon 1,2- ouxnopsman

KucloTHBIE XapaKTEPUCTUKH MHOTOAaTOMHBIX CIHPTOB HECKOJBKO
OTJIMYAIOTCSI OT KUCJIOTHBIX CBOMCTB OJHOATOMHBIX cnupToB. Hampumep, B
peakuuax 3aMmemieHuss Boaopon OH-zpynnul 'y OJHOATOMHBIX CIHUPTOB
3aMEeNIaeTcss Ha METAJLI MOl BIMSHUEM TOJIBKO METAIIJIOB, B TO BPEMS KaK y
MHOTOTOMHBIX CIMPTOB 3Ty JKE€ PpEaKIUI0 MOXHO TIIPOBECTM M C
TUIPOKCUIAMU METAIIJIOB TOXKE:

a) CH,OH -CH,0H + 2Na — CH;0ONa- CH,0ONa + H;

IMUITEHITHKOTD SAUKOAR HAMPUA
OH
— O @]
HoC Hzc/ \ / \CHz + 2 H,0O
2 + Cu(OH); —— | cl | 2
HZC\OH H2C—_ / \ __CH,

anuxonam meou(Il)

['munepun ¢ rugpoxcuaom meau (1) B3aumMoaencTByeT Tak xKe:

OH
H C|:H
OH 2
H.C™ HZC/O\ /O\CH/
2 | + Cu(OH), —» | /Cu | +2 H,0
CH CH \ _CH
H2C|:/ \OH H2C/ \O O/ ’
OH (|)H
anuyepam meou(1l)

Onpenenenre MOMJIMHHOCTA MHOTOATOMHBIX CHUPTOB, Kak MPaBUIIO,
MPOBOJAT C TOMOUIBIO MONydyeHUs riukonsta u riuiepara meau (1),
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KOTOpbIe, Omaromapsi WX XapaKTepHOW SAPKO-CHHEH OKpacke, JIETKO
UJCHTU(PUIIUPOBATb.

Peakuysi rajoreHnpou3BOAHBIX YIJIEBOJOPOJOB € BOJOW WJIM BOJHBIM
pacTBOPOM ILEJIOYM MPHU HATPEBAHMM CUUTAETCS OCHOBHBIM CIOCOOOM
71a00paTOPHOTO CUHTE3A CITUPTOB:

C,HsBr + NaOH> C,H:OH + NaBr
5}?0,1{3??1&’?! IMAHOT
(CH;);C-Br + H-OH > (CH;);C-OH + HBr

2-6pom-2-mMemuinponan - memumponanon-1

B mpoMbluieHHBIX MacmTadax OJHOATOMHBIE CHHUPTHI CUHTE3HPYIOT
METOJIOM THpaTalii aJKEHOB C MCHOJb30BaHueM kaTanu3aTopoB (H,SOy,
ALO;). Peakmus mpoTekaet o npaBuily MapKOBHHUKOBA:

CH;-CH=CH, + H-OH — CH;3-CHOH-CHj; (crioco6 mnosyueHus BTOpUYHOTO CIMpPTA),
nponemn nponanon-2

BBejeHne B peakuuro CO um H, kar. Co (mpolecc Ha3bIBaeTcs
TUIPOPOPMUTIUPOBAHUEM )

CH;-CH=CH, + CO + 2H, — CH;-CH,-CH,OH (croco6 nosny4enus NepBUu4HOro CIupra).
nponex nponanon-1

[Tonyuuts sTanon C,HsOH M0XHO ¥ METOIOM CIHMPTOBOTO OpOMXKEHUS
CaxapHUCThIX BEIIECTB, B YACTHOCTH TJIFOKO3BI.

N3BeCTHBIT METOJ OMBUIEHHS XKUPOB CUHTAICA €IIE B HEIAIECKOM
MPOIIJIOM E€AWHCTBEHHBIM CIIOCOOOM ToOJydeHus Tiuiepuna. OHaKo,
MPOIILJI0 COBCEM HEMHOTO BPEMEHU U TOSBWICS OOJiee COBEPIICHHBIM H
MEHEe 3aTpaTHBIM CIOCOO CHHTE3a IVIMIEPHMHA: TO3TallHOE  OKHCJICHHUE
MpOTICHA:

CH,=CH-CHj — CH,OH-CHOH-CH,OH

CBoii crtoco0 MoJIy4eHust €CTh U 'y €€ OJHOTO MPEJICTaBUTEINS CIIUPTOB
— 3TWJIEHTNIUKOJS. CHHTE3 STUJICHIJIMKOIISL OCYILIECTBISETCS B JBa ATAla:

a) OKHCICHHE 3THIICHA.
KI\/lnC)4 H2C_CH2
KOH

H2C=CH2
HO OH
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0) rugparaiua I THWIEHOKCHA:

H,C—CH, HoC——CH,

\ / + H,0
O

HO OH

TpynHo ceroaHsi MpeACTaBUTh XOTh OAHY cdepy HIeATebHOCTU
YyeJoBeKa, Ie Obl HE MPUMEHSUIUCh CIHUPTHI M HMX Npou3BOAHBbIE. OHHU
WCIIOJIB3YIOTCSI B KAUYECTBE PACTBOPUTENIEH B XHUMHYECKOM IPOU3BOJICTBE,
KaK apoMaTH3aTOpbl IPUMEHSIOTCA B apPOMEpPUH, KaK UCXOJHOE ChIPhE —
B IIPOM3BOJICTBE PA3IUYHBIX MMOJUMEPOB, HE TOBOPS YK€ 00 aJIKOTOJIbHBIX
HanuTkax. M 3To naneko He MOJIHBIM CIUCOK, I'JI€ B COBPEMEHHOM MTPAKTUKE
MPUMEHSIOTCS CIIUPTHI.

XVUMHUYECKHE COCAUHEHMS], B CTPYKTYPE MOJIEKYJbl KOTOPBIX MOCTUKOM
MEXKIy ABYMS YTJIE€BOJOPOAHBIMHU DPAJMKaIaMU CIYKHT aTOM KHCJIOpoAa
(O): R-O-R' — nazpiBatorcsi mnpoctbhiMu 3¢upamu. Hanbosnee n3BeCTHBIM U
BOCTPEOOBAaHHBIM  NPEACTABUTEIEM  JAaHHOTO  KJlacca  XMMHYECKUX
coeMHEHUH sABIsIeTCs nuATII0BbIN 23dup C,Hs-O-C,Hs.

B OOBIUHBIX YCHOBHUSIX AMATUIOBBIA d>QHUp TPEACTaBIsET COOOH
OECIIBETHYIO JKUJKOCTh ¢ TeMrieparypoil kunenus - 34,51°C. XapaktepHoi
0COOEHHOCTBIO A(PUPOB SABISIETCS UX CHEUU(PUUECKH, TOIBKO UM MPUCYIIUN
3amax, KOTOPBIM TaK W Has3bIBaeTCsA — o¢upnwiii. Ilapel a¢dupa mMoryT Ha
BO3JIyX€ JIETKO BCIBIXHYTb, CTOUT TOJBKO MOJHECTH K HUM MUCTOYHUK OTHS,
U 9TO TOE OTIMYUTEIbHASI OCOOCHHOCTh CIIUPTOCOAEPKAIIUX XUMHUECKUX
COCIMHEHUH, B TOM 4ucie U 3QupoB. JAUdTHIOBBINA >PUp MpaKTUUECKU HE
CMELIMBAETCS C BOJOW, TPUMEHSAETCS B OCHOBHOM KaK PACTBOPUTEIIb.

CuHTe3upyeTcsi AMATUIIOBBIA 3(QUP METOJIOM  MEXMOJEKYISIPHON
JeruipaTaliy dTaHoJja.

Eme ognum coenuuenrem ¢ OH-rpymnmoil B CTPYKType MOJIEKYJIbI
apigercs ¢eHos. OT OCTaJbHBIX XUMHUYECKUX COCIMHEHHUH, COAepKallux
runpokcuibHyt0 OH-rpynmy, ¢peHonbsl oTinyatoTest TeM, yto rpynna OH B
CTPYKTYpEe HX MOJIEKYyJ HAmpsMyIO0 CBsi3aHa C OEH30JbHBIM KOJIBIIOM.
CaMbIM U3BECTHBIM TIpeJCTaBUTENEM Tpymmbl siBisieTcs cam ¢enon CgHs-
OH. B 00b14HBIX YCTOBUSX (PEHOI MpeIcTaBIsieT co00i Oesble KPUCTaIbI C
pe3kuM 3amaxom, t;; = 41°C. XapaxktepHoil 0cOO€HHOCTHIO (heHona
ABJISIETCS. TO, YTO OH Ha CBETY JIETKO K3 O€yoro IBeTa MEepeXOJUT B
po30BbIid. DeHOoN SBISETCA SJAOBUTHIM BelIeCTBOM. OH Tak K€ MOXKET
BBI3bIBATh 0KOI' KOKU. DEHOJ& TaKKe OTIMYAIOT 00JIee CYLIECTBEHHBIE 110
OTHOLICHUIO K AlMKIMYECKUM CIIHUpPTaM, KHUCIOTHbIE CBOMcTBa. VIMEHHO
CWJIbHBIE KHCIIOTHBIE CBOWMCTBA JAlOT BO3MOXKHOCTH (PEHOJaM B BOJIHOM
pacTBOPE JIETKO BCTYNATh B PEAKLIUIO C THIAPOKCHIOM HATPHSL:
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C¢HsOH + NaOH — C¢HsONa + HOH
¢genon Qenonam nampus

XapakrepHo, uro OH-rpynma ¢eHoma HE ydYacTByeT B peaKIMIX
3aMEIleHUs, OJIHAKO MMEHHO OHHM JIEeNIal0T aTOMBI BOJOPOAa OCH30JIbHOTO
KoJplla Ooisiee nabwibHbIMU. Hanpumep, denonm 06e3 Tpyaa BcTymaer B
peakuuto ¢ Br u HNO;, B pe3ynbrare uero oopasyercs 2,4,6-tpudpomdenon
u 2,4,6-TpuHATPOGEHOI (MTUKPUHOBASI KUCIIOTA).

[IpoMBIITIEHHBIM CIOCOOOM TOJIy4eHUsT (PeHOJa SBJSETCS pPeaKius
B3aMMOJICHCTBUS XJIOPOEH30JIa C PACTBOPOM THJPOKCHAA HATpUs THOJ
naBiieHUeM pu temneparype 250 °C:

C6H5-C1 + NaOH — C6H5-OH

O6macte mpumeHeHusi ¢GeHona Takke MHororpanHa. Ckaxem, B
(bapMareBTHICCKON MPOMBIIIUICHHOCTH (DEHOJI IIUPOKO MPUMEHSETCS Kak
ne3uHpUIHpyoliee cpeactBo. MeHo TakKe SBISETCS UCXOJHBIM ChIPhEM
JUIS M3TOTOBJICHHWS B IPOMBIIUICHHBIX MacIiTadax pa3jMdHbIX CMOJ U
JAaKOKPACOYHBIX M3JICINH, a TAK)KE B MPOU3BOJICTBE IIACTMACCHI.

OnpiT 15. BausiHue paaukaja M KOJHYECTBA THAPOKCHIbHBIX
rpynn Ha pacrtBopuMocTtb cnuptroB [1]. VYBenuuenune panukana
(YrJ1IeBOJOPOAHON YaCTH MOJIEKYJIbI) MIOHUKAET PACTBOPUMOCTH CIUPTOB B
BOJIE, YBEIWYEHHUE YUCIIa TUAPOKCUIIBHBIX IPYIIl €€ MOBbIacT. B pasHbie
npoOUpKM BHECUTE 2-3 Kaluld 3TUJIOBOTO U U30-aMWJIOBOIO CIIMPTA,
rmuuepuHa u HeMHoro ManHuta CgHg(OH)s. B kaxnyio mnpobupky
nobaBpre 1m0 4-5 Kamenb BOJAbL, B30OdTaiiTe. 3anmumMTe B TETPaIb
pe3ynbTarbl  onbiTa (Yy4TUTE, 4YTO MAaHHUT - TBEPAOE BEIIECTBO U
pacTBOpSAETCA MEJUICHHEE KUIKOCTEMN).

OneiTr 16. OOHapy:xeHHe BOAbI B JITWIOBOM CHHPTE H €ro
o0e3Bo:kMBaHue. BHecute B cyxyo mnpoOupky 10 kamenp 3THIOBOTO
crupTa, A00aBbTe 3 HEOOJBININE JIOMATOYKH O0E3BOKEHHOTO Cyib(dara
MeH, TIIATEIbHO B30OJITaliTe, AailiTeé OTCTOATBHCSA. Eciu cnupT COOEpKUT
BOAY, OCaJOK cCyib(dara MeIu OKpPacHTCS B TONyOOW IBET BCIEICTBUE
obpazoBanusi ~ MmeaHoro  kymopoca  (CuSO4x5H,0). CoxpaHure
00€3BOKEHHBIN CIUPT AJIs IPOBEICHUS CAEAYIOLIEro onbiTa [1].

OneiT 17. OOpa3oBanue 3THiIaTa HaTtpus. [lomecTuTre B Cyxyro

MpoOUPKY MAJICHBKHUIN KyCOYEK METAJUTMUYECKOTO HATPpHUs, 100aBbhTE 3 Karuiu
00€3BOKEHHOTO B MPEIBIAYIIEM OIBITE AITHJIOBOTO CHUPTAa M 3aKpOWTE
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oTBepcTHE MpoOupKHu nanbiem. Celvac ke HauYMHAeTCss OypHOE BBIJICTICHNE
Bojopona. [lo okoHUaHWM peakiuy, HE OTPhIBas Malblla OT OTBEPCTHUS
poOUpKH, MOJHECUTE €€ K IulaMeHu ropeiku. [Ipu oTKphITHH TPOOUPKU
BOJIOPOJI BOCIUTAMEHSIETCS C XapaKTEPHBIM 3BYKOM, OOpa3ys MajleHbKOe
KoJeuko TroiyOoBaToro mBeta. Ha aHe mpoOupku ocTtaeTrcs OenoBaThiit
0CaJIOK ATWJIATa HATPHS WUJIU €ro pacTBOp (€ciau ObLIO B3ATO MHOTO CIUPTA).
Ot mnpubabneHuss 2-3 Kameib BOJABI 0CaJ0K pacTBopsieTcsa. HWMHorma
HaOII0IaeTC OYEHb HE3HAYWTEIbHAs BCIBIIMIKA 32 CYET HHUYTOKHBIX
OCTaTKOB HEMpPOpearupoBaBIIero HaTpus (€ciau ero ObUIO B3ATO OOJIbIIIE,
yem Hazgo). Ilpu pgobGaBieHun 1 Kamwm  COMPTOBOTO  pacTBOpa
(dhenondTanenHa MosiBIsETCS KpacHOE OKpaIlluBaHue.

Hanummre  cxemy — B3auMOJEUCTBUS ~ OSTWJIOBOIO  COUpTa €
METAJUTMYECKUM HATPUEM U CXEMYy Da3JoKEeHHsS dTUjaTa HATpHUs BOJIOMH.
YkaxkuTe, moueMy IIocie TpUOABICHUS BOJbI PACTBOP OKpAIIUBACT
denondraneny B KpacHbI 1BET?

OnpiT 18. OkucleHHe M JerHJIPUPOBaHNE METWIOBOIO0 CIHMPTA.
[TomecTuTe B mpoOUpKy | Kario METHIOBOroO cnupTa. MeTHJI0BbIN CIMPT
(MeTaHoJ, IPEBECHBIN CIIUPT, KApOWHOI) ABJSIETCH CHJIBHBIM SIOM: 71034 B
30 mMa MOXeT OBbITh CMEPTENIbHOW, B MEHBIIUX KOJIMYECTBAX BBI3bIBAET
CUJIBHOE OTpAaBJICHHE U CIEnoTy. Bo3bMmuTe HEOOJBIIYI0 CHUpAIb U3
MEIHOW NpOBOJIOKM. Jlep:ka cnupanp NHHUETOM 3a BEPXHHUM KOHEI,
HAarpeuTe €€ JOKpaCHa B OKHUCIUTEIIBHOM IUIAMEHU TOpelKu. BbiHYB
crupayib U3 OTHs, yOeauTech, YTO OHA MOKpbuIach ciioeM okcuaa meau (II)
yepHoro upera. CHOBa BHECHUTE CIHUPAIb B IUIAMS TOPEIKH, PacKajauTe
JOKpacHa W OMmycTHTe B Tmpodbupky ¢ 1 kamteit cnupra. Yepnas
IIOBEPXHOCTh CIIMPAJIM MIHOBEHHO IIPEBPAILAETCS B 30J0TUCTYIO 34 CYET
BoccTaHoByieHUs1 okcuaa menu (II). OgHOBpeMEHHO MOXKHO OIpENeIuTh
oOpa3oBanue (Qopmanbaeryaa MO XapaKTepHOMY pEe3KOMy 3amaxy. JTa
peakuus UCHOJb3YyeTCs s CyIeOHO-XMMHUUECKOTO OTKPBITHS METHIOBOIO
U OTUJIOBOIO CIIMPTOB IO 3alaxy IOJYyYaroIUXCs COOTBETCTBYIOIIUX UM
anbaeruyioB. bonee  yOenuTeNnbHBIM — JOKA3aT€IbCTBOM  MOSIBIEHUS
dbopmManpaeruaa CIy>XKUT LBETHAsE peakuus ¢ GyKCHHCEPHUCTONW KHUCIOTOMN
(pactBop (ykcuHa, 0OOECIIBEYEHHBIN CEPHUCTHIM Ta30M - KaueCTBEHHas
peakius Ha albJACTUIHYIO TPYIIY).

Jlist mpoBefieHUsT Peakuu ynaauTe U3 MPOOUMPKHA METHYIO CHUpalb U
BBEAUTE B MPOOMPKY 2 Karuid pactBopa (HyKCHHCEPHUCTOM KHUCIOTHL. B
IIPUCYTCTBUU dbopmanbaeruaa MOSIBIISIETCS MaJINHOBO-KpPacHOe
OKpalllMBaHWUE, THTEHCUBHOCTh KOTOPOTO MOCTENEHHO YMEHBIIAETCS.

X0 peakumy OKUCIIEHUs CIIUPTa:
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MerTamuueckast MEAb AaJIEC MOXKCET I[eﬁCTBOBaTB KaK KaTajau3aTop
ACTUAPUPOBAHUSA
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|
O—H O
Orta peaxkuus uaet npu 300-350 °C.

OneiT 19. OxkuciieHHe 3THJIOBOTO CHUPTA XPOMOBOI CMeCHIO.
[Tonmy4eHHBIM OpaHKEBBIM PACTBOP HArperTe HAaJ IUIAMEHEM TOPEIIKH 0
Hayaja u3MeHeHus 1BeTa. OOBIYHO yXKe Yepe3 HECKOJIBKO CEKYH]I ILIBET
pacTBOpa CTAaHOBHUTCSI CMHEBATO-3€JI€HBIM (11BeT cosel okcuma xpoma (IID)).
OIHOBpPEMEHHO ONIYIIAETCA XAapAaKTEPHBIM 3allax yKCYCHOTO aJlbJIeTH/a,
HAIIOMUHAIOIINHI 3amax aHTOHOBCKUX sI0JI0K. C MOMOIIBIO MTUTIETKH BBEIUTE
| karuio MOJYy4YeHHOro pacTBOpa B MPOOUPKY, MPEIBAPUTEIIBHO TTOMECTUB
Tyaa 3 kamim pactBopa (pykcuHcepHUCTOM KUCHOTHI. [losBisieTcsi po30Bo-
¢duoneToBass Okpacka (IBETHAs peaKIus Ha adbJerua). JTa peakius
yAAEeTCsl XOPOIIO TOJIHKO B TOM Ciydae, eclid (yKCUHCEPHHUCTasl KUCJIOTa He
COJICPKUT H30BITKA CEPHUCTOrO AaHTHIAPHUIA, KOTOPBIM MOXET CBSI3aTh
00pa3yIoMIMICs YKCYCHBIN anbAeru. X0 peaKinu:

K2C1'207 + HzSO4 — H2Cr207 + KQSO4
H2Cr207 — HQO +2 CI'O3
2 CI'O3 — CI'203 + 30

OpHoBpemMeHHO MpoucxoauT obpazoBaHue cynbgara xpoma (I11) cune-
3€JIEHOTO I[BETa

CI'203 + HzSO4 — Crz(SO4)3 + 3H20

Hammmmre cxemy peakiuu OKHCICHHs STHUJIOBOTO CIUPTA KUCIOPOIOM
710 YKCYCHOTO alibJierua (10 aHaJIOTUH ¢ OKUCIICHHEM METUJIOBOTO CITUPTA -
onbIT 17).

Peakiiss MoXeT OBITH WCITOB30BaHA JJISI OTKPBITHS STUJIOBOTO CIHPTA
(To 3amaxy anbJerua).
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OnbiT 20. IToaydyenue r3THianeTaTa (YKCYCHOITHWIOBOTO 3(upa). B
CYXyI0 TPOOUPKY MMOMECTHTE HEMHOTO (BBICOTA CJIOS OKOJIO 2 MM) TTOPOIITKA
00€3BOKEHHOTO alleTaTa HaATpUs U 3 Karjiy 3TUJI0BOTO criupta. JlobaBbte 2
KaIuIi KOHLIEHTPUPOBAHHOW CEPHOW KHUCJIOTBI M HArpeUMTE OCTOPOKHO HAJl
IJJAMEHEM Topesikh. YUepe3 HECKOJbKO CEKyHJ MOSABISIETCS XapaKTEPHBIM
HNPUATHBIA OCBEXKAIOIIMH 3a11aX YKCYCHO3TUIIOBOTO 3upa. X0 peakuu:

NaHSO, + CH,—C —OH

O o)
C,H,OH + HOSO,H == H,0 + C,H,0SO,H

CHS—ﬁ)—ONa +HOSO,H

CH3—C|| —OH + C,H,0S0,H—H,S0, + CH3—|(|3—OCsz

O O

YKCYCHOATHIIOBBIN dup, niau stunanerat (Aether aceticus), TyaleTHbIN
YKCYC, YIOTpeOJIIeTCsl B KauecTBE pacTBOpUTENs. Peakius ucmosib3yeTcs
JUTSL OTKPBITUS STUIIOBOTO criupTa (10 3anaxy s¢gupa).

OnbiT 21. IMosyueHue wu3zoammjaunerara. B cyxyio mnpoOupky
MMOMECTUTE HEMHOTO (BBICOTA CJIOS OKOJIO 2 MM) MOPOIIKa 00€3BOKEHHOTO
anerara Hatpust CH3;COONa u 3 xamum uzo-amuiiooro cnupta CsH;;OH.
JloGaBbTe 2 Karuid KOHIICHTPUPOBAHHOW CEPHOM KHUCIOTHI B BBITSDKHOM
mKkady M HarpeuTe OCTOPOKHO, BCE BpPEMsl BCTPSIXHUBas MPOOMPKY, HaJ
IUIAMEHEM TOpPENKH, 4Yepe3 1-2 MUH KHMIKOCTh OYypeeT M MOSBISAETCS
XapaKTepHBIN 3amax yYKCYyCHOM30aMUJIOBOTO »dupa (aMuiamerara) - 3amax
IPYLIEBON ICCEHIINH.

Hanummure ypaBHeHue peakuuu oOpa3oBaHUs H30aMujaleTara Io
aHajoruu ¢ oopasoBanueM dtuinanerara (onsit 20) .

[Ipu HEOCTATKE YKCYCHOM KMCIOTHI M OTHOCHUTEIIBHOM HM30BITKE CEPHOM
KHCIIOTBl MOXET 00pa30BaThCsl HEMpPENENbHBIM YIJIeBOIOPO - aMHIIEH,
HENpUsATHO  maxHymui. Hamumumre cxemy ero  oOpa3oBaHus,
PYKOBOJICTBYSICh IPUBEJICHHOM B OMBITE &.

Y1o6bI OCBOOOAUTHCS OT MMOCTOPOHHUX MPUMECEH, MACKUPYIOIIMX 3amax
aupa, nob6aBbTe B TpoOUpPKY okoyio 10 kamenb BOMABI, B30OJTAWTE H
BbUIEHTE B HEOOIIBIIYIO (quameTp 5-6 cM) papdopoByro HalIKy WM CTaKaH
c Bomou. [lpumecu pacTBOpsAIOTCS B Bojae, a 3uUpP pacmpeneauTcs Ha
MOBEPXHOCTH BOJbI, M 3amax ero OyJeT pas3iuyaThCcsi OoJiee OTYETIIMBO.
[lappl amunanerata BpeIHbl M BBI3BIBAIOT PA3APAXKEHUE JIbIXAaTEIbHBIX
My TeM.
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OmnbiT 22. OTKpBITHE CUBYIIHOTO0 Macjaa. CUBYIIHOE Maciio - CMECh
nepBudHBIX cupToB (C5-Cs), ocraromascs Ipu MeperoHke CupTa-chipla,
MOJIYYEHHOTO OpO’KEHUEM TIIIOKO3bI (KOTOpasi oOpa3yeTcsi Ipu THIAPOJIN3e
Kpaxmasia 3epeH XJICOHBIX 371aKOB WM KapTodes):

CH;CH,CH,0H

CH;CH(CH;)CH,OH

CH;CH(CH;)CH,CH,OH

CH;CH,CH(CH;)CH,OH

B cmecu mpeobnagaroT ABa HM30MEPHBIX aMHJIOBBIX (TIEHTUIIOBBIX)
CIUpTa; WX TUIOXash PacTBOPUMOCTH B BOJE M XOpOIas pPacTBOPSIOIAs
CIIOCOOHOCTh U JENAIOT BO3MOXKHBIM IPOBEJICHUE KAa4eCTBEHHOW PEaKINH
Ha CHBYIITHOE MAcJIO (2 TakKe M Ha aMUJIOBBIN ciupT). BHecuTe B mpoOupky
2 Kalii CHBYIIHOTO Maclia WM aMHJIOBOTO CHUpTa, 100aBbTe 2 KarliH
3eJIEHOT0 PacTBOpa XJOPTUapaTa (XJIOPUCTOBOIOPOIHON COIM) METHIOBOTO
¢uoneToBoro, Xopomo B30onTaiTe. BepxHuil cimoi, cocCTOSIIHMN U3
CUBYIIIHOTO Macjia, OKpPAacUTCA B (DUOJICTOBBIM IIBET, TaK KaK CHUBYIIHOE
Macjio W3BJIEKAeT M3 BOJHOTO pacTBOpa OCHOBAaHHE METHIIOBOTO
(buroneToBOro, 00pasyromeecs Ipy THAPOIIN3E XJIOPTHapATa.

OnbiTt 23. Peaknusi raumumepuHa ¢ rugpoxcuaom meau (II) B
mesouHoi cpene. [lomecture B nmpodupky 3 karmu 0,2 H. pacTBopa CuSQOy,
3 xammm 2 H. pactBopa NaOH u B3Oonraiite. [losiBnsieTcss cTyaeHUCTHIN
roiy0oit ocagok rugpokcuaa Meau (11) mo peakunuun

CuSO, +2NaOH — Cu(OH), + 2Na,SO,

[Ipy HarpeBaHuM B WIEJIOYHOM Cpele OO0 KUIECHUS IOTYyYECHHBIN
rugpokcun meau (II) pasmaraercs. OTo BUJIHO MO BBIJACICHUIO YEPHOTO
ocajnka okcuja meau (II):

OH

C e
U CuO + H,O

OH

[ToBTOopute oOmBIT, HO mnepen kKumsdeHuem ruapokcuga wmeau (I1)
no6aBpTe B mMpoOupKy | kammo rauneprHa. UTo MPOMCXOIHUT C OCAaJIKOM
nipu B30anTeiBaHun? Kak MeHsieTcs 1BeT pactBopa’?

Harpeiite 10 kumneHus moJiydeHHBIN pacTBOp U yOenuTech B TOM, YTO
pacTBOp TriuIEepaTa MeIM TpU KUIIIYEHUH HE pasznaraercs. 3Aech
oOpa3yeTcsi XeJIaTHOE COEIMHEHUE:
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H CH
OH 2
HC™ Hzc/o\ /O\CH/
2 | + Cu(OH); — | /Cu | +2 H,0
CH—_ CH N\ __CH,
H2(|3/ o e 9
OH éH

PactBopenne HaOmomaeTcs TOIbKO B IenouHoi cpeze. Illemounoi
pacTBOp riauliepaTa MEIM MOJ Ha3BaHUEM peaKkTuBa | ailHeca NpUMEHSETCS B
KIIMHUYECKUX J1abopaTopusiX HJisi OTKPBITUS TJIOKO3bl B Moue. Hipke
YBUJIUM, YTO B psAC JPYTrdX COCAWHCHHM, T/e, MOAOOHO TIUICPUHY,
MMEETCsl HECKOJbKO THUIPOKCHUIIBHBIX TPYMIN, TakXkKe HaOI01aeTcs
00pa3oBaHME XeIaTHBIX COCIMHEHUN MEIH.

OnbiT 24. O0pa3oBaHue akpoJienHa W3 riaumuepuna. Ilomectute B
npobupky 3-4 kpuctauia 6ucynbdara kanmust KHSO, u 1 karmutro rmnepuna.
Harpeiite Ha riiaMeHu ropesiku.

be3poanbiii Oucynbdar miaBuTcs mpu Temmepatype oxosno 205 °C.
Ceipoit oucynbdaT miaBuTcsa 3HaUYUTENbHO HUXke. [loaTOMy, Moka Bcs Boja
U3 HEro HE yJNaJuTCs, pa3joKeHus IIUUepuHa He npoucxoaut. Ilpusnakom
HAYaBIIETOCs PA3JIOKEHUS TIULEPUHA CIYKUT MOOYpEeHHE >KUIKOCTH B
MPOOUPKE U TOABIICHUE TSKENBIX MTAPOB.

Onyctute B MpoOUPKY Y3KYyI0 MOJOCKYy (5 - 30 MM) puibTpoBanbHON
OyMaru, CMOYEHHON pacTBOPOM (PYKCUHCEPHUCTOMN. KUCIOThl. Kak TOnbKO
napsl JOCTHTHYT OyMmarw, oHa mokpacHeeT. Ha 9Tto 9T0 ykasbiBaer?
OOpa3oBaHue akpoJeMHa MOXXHO OOHApYXKUTh MO PE3KOMY, OCTPOMY
3amaxy, OT4Eero aKpoJIeHH U MOJIyYHI CBOE Ha3BaHMUE.

['mutiepuH; SBISAACH TPEXAaTOMHBIM CITUPTOM, 00pa3yeT BHauUaje C AByMs
MOJIEKYJIaMU THIpoOCyibpaTa Kajdusl KaJueBYI0 COJIb TUCEPHOKHCIIOTO
a¢upa TIIMIeprHa:
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H |
|
H—C—OH + HOSO,K H— T 0SOK
H (‘; OH + HOSOK — = H— C‘; 0SO,K + 2H,0
| H—C—OH
H—C—OH |
| H
H
NJIn
/ \_ + 2H.0
|_|O/ OH\OH+ 2KHOSO, —= 3 ¢ o 2
SOKSOK

[Ipu panpHE#IIEM HArpeBaHUM COJIM  JIUCEPHOKHCIOro  ddupa
MIPOUCXOIUT pereHeparus TuapocyibdaTa Kanus. Tak Kkak aToM BOAOPOa U
OCTAaTOK TUAPOCYIb(ara Kamusi OTHIEIUIIOTCS OT JABYX COCEIHHX aTOMOB
yriiepoaa, B pe3ysibTaTe JOJDKEH ObLT OBl 00pa30oBaThCs HEMpEIeTbHBIN
CIUPT - MPOTAJUCHOIN C ABYMsI TBOMHBIMH CBs3iMU. OHAKO MPAKTUYECKH,
KaK TOKa3bIBaeT peakmusi ¢ (PYyKCMHCEPHUCTOW KHCIOTOH, BMECTO TaKOTO
cupTa moiydaercs anpaerua. OueBHIHO, B MOMEHT O0Opa30BaHUs CIHUPTa
MIPOUCXOJIUT €T0 U30MEPH3AITUS B AIbJICTH]I - AKPOJICHH:

H H

H | |

| H—cC H—C
H—C—0S0,K H H
H— é —o0sok  2HOSOK + ¢ — (‘3"'

c‘: H + |C—OH <|3:o

! | :
Kajaueesas CcoJib
()ucepHOKuCJZOZO
agupa enuyepuna nponaoueHo axkpoJieu

EHOMlaMy Ha3bIBAIOT COEIUHEHHUS, Y KOTOPBIX THAPOKCHII CTOUT IIPU
JIBOWHOM CBsi3U. HazBaHue 3TO MPOUCXOAUT OT YACTHUILIBI -€H, YKA3bIBAIOIIECH
Ha JBOWHYIO CBSI3b, M YAaCTULBI -0/, KOTOPOM OKAHUYMBAETCA HA3BAHUE
CIIHMPTA IO MEXKIYHAPOTHOW HOMEHKIIATYPE.

AKpOJIeMH MOKHO paccMaTpuBaTh KakK 3TWIEH, B KOTOPOM aTOM
BOJIOPO/ia 3aMEIIICH Ha ajJbJeruHYI0 rpymiy. Takum oO0pa3oM, akpoJIeuH -
MPOCTEUIINN HENPEICIbHBIA AJIbIACTUI.
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Peakmueit o00pa3oBaHMsi aKpoJ€HHA TMOJB3YIOTCS S OTKPBITHS
IIMLEPUHA U )KUPOB.

Ha npaktuke, akpojenH dacto oOpa3yercss MNpu HNEeperpeBaHUuU
MPUPOJIHBIX JKUPOB W Macell, HalpuMep, NpHU HENPaBUIHLHOM MPOBEICHUH
mpolecca oOkapuBaHUsA THIMKM. BceM 3HAKOM CIE30TOYMBBIN  «Uay,
BO3ZHUKAIOUUN B MOAOOHBIX ciydasx. Cl1e30TOYMBOCTh 3TOM CMECH MapoB
OOBSACHSETCS HAJTMYHUEM aKpOJIEHHA.

OnbiT 25. Iloayyenne amdTHIa0BOro 3dupa. B cyxyio mnpoOupky
IIOMECTUTE 2 KaIlJld ATUJIOBOIO CHOUPTAa M 2 KaIulM KOHIEHTPUPOBAHHOM
CepHOM KUCIOThL. HarpeiTe ocTOpOKHO HaJ MIaMEHEM TOpEJKU J0 Havaia
HE3HAYMTENIbHOTO ToOypeHus pactBopa. [loOypenune 00ycIoBIEHO
noOOYHOW peaklMel BCIEICTBUE YAaCTUYHOrO OOYTJIMBaHUS CHHpPTA IMPHU
HarpeBaHuWM C KOHUEHTPUPOBAHHOW CEPHOM KHCIOTOM. [Ipm 3TOM MOMKer
MIPOUCXOJUTh YACTUYHOE BOCCTAHOBJIEHUE CEPHOM KHUCIOTHI B CEPHUCTYIO.
OOpa3oBaHue ATUIOBOrO 3(PHUpa MOXKHO OOHAPYX HUTh IO XapaKTEPHOMY
3amnaxy.

K ropsueit cmecu nobOaBbTe emie 2 Kamjid STUJIOBOroO cruprta. bes
JOTIOTHUTENILHOTO HarpeBaHus o00pa3yeTcs HOBas MOPLHS ATHUIOBOTO
a¢upa, 3amax ero CTaHoBUTCA Oosee 3aMeTHbIM. CpaBHUTE €ro C 3amaxom
TOTOBOTO ATUJIOBOTO 3upa.

Panbiie >THIIOBBINA 3(pUp HA3bIBAM TaKXKe CEPHBIM 3(UPOM, MoJaras,
YTO CepHas KUCJIOTa, MPUMEHsAEeMasl IIPU MOJyYeHUH 3(PuUpa, BXOJUT B €ro
COCTaB.

Peakumsi nporexkaer B 1aBe ((aszpl. B Hawaine HarpeBaHUs CHOUPT
MOCTETIEHHO pPearupyeT C CEepHOW KHUCIOTOM, 00pa3ysl CIOXKHBIM 3dup
CEepHOM KHCIIOTBI, WM 3TUiCylbdar. Ha3piBatoT ero Takxke 3TUIICEPHOMN
KHUCJIOTOM:

'|4I|4 H H
I

H—C—C—H +HOSO,H == H,0 + H—C—C—H

H  OH H  OSOMH

Ecnm B peakmuio BCTymaeT OTHOCHTEIBHO MHOTO CEPHOW KHCIIOTHI U
Majio CIUpTa, TO MPHU JajJbHEWIlIeM HarpeBaHUM ATWICYIb(aTa oOpaszyercs
ATUJIEH. DTO YyKa3blBaeT Ha TO, YTO B JIAHHBIX YCJIOBHUSIX pEreHepaius
CEpHOM KHUCIOTHI IPOUCXOIUT 3a CUET OTIIETJICHUSI aTOMa BOJOpPO/A B TOM
K€ MOJIeKyJie, HO OT COCEJHEro aroma yriepoja 3Tui cyibdara, nbO
TOJIBKO TIPU ATUX YCIOBUSX MOXKHO OXKHJAaTh 0Opa30BaHUS HENPEEIHLHOTO
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yTJIEBOAOPO/Ia, B IAaHHOM cllydae dTuiieHa. [Ipu oOpaTHOM COOTHOIICHHH,
KOTJIa MMEETCS MaJl0 CEePHOW KHCIIOTBI M OTHOCHTEIBHO MHOTO CITUPTA,
obOpasyercst »¢pup. OUeBHAHO, pereHepars CEPHOW KHUCIOTHI B DJTHX
YCIIOBUSX MPOTEKAeT 3a CUeT OTIICIJICHHS aToMa BOJOpOJa OT HOBOU
MOJICKYJIBI CHHpTa, KOO TOJIBKO B OTOM CiIydae MOXKHO OXKHJIATh
oOpaszoBaHusi TpocToro 3¢gupa, I KOTOPOrO0 XapaKTepeH KHCIOPOIHBIN
MOCTHK, CBS3BIBAIOINMK JBa OCTaTka coupra. llpuBoaumas cxema
MIOKAa3bIBACT HAIIPABJICHHE 00CHX PEaKITU:

CH;CH20803H — CHZZCH2+ HZSO4
CH;CH,0SOsH + CH;CH,OH — CH;CH,0OCH,CH; + H,SO4

OnbiT 26. Onpenesienne J00pPOKAYECTBEHHOCTH 3TUJIOBOr0 3¢upa.
OTunoBbIN 3up nmpuUMeHsieTcs A Hapko3a. OJTHAKO ISl 3TOW LEIN MOKHO
OPUMEHSITh TOJBKO O0CO00 YHCTBIA J(GUp, HE COACPKAINIMN HHUKAKUX
BpPEJHBIX MPUMECEH, TaKk Ha3bIBaeMbIil 3dup A1 Hapko3a. HykHO uMeTh B
BUJly, YTO JaXX€ YHUCTBHIA OSTWIOBBIK d(Up MOJ BIUSHUEM CBETa B
OPUCYTCTBUM BO3AyXa (B CKIAHKAaxX, HANOJHEHHBIX HE JOBEPXY)
OKHUCTIsIETCS, 00pa3ysi HEOOJbIINE KOJTUYECTBA MEPOKCUJIHBIX COCTMHEHUM.

Jist  OTKpbITHSL Tiepekuced Hajeiite B npoOupky 3-4  Kamiu
uccaeayemoro s¢upa. Jobasere k Hemy 1 kammo 0,5 H. pactBopa Kl m
B30oJTaliTe coaepkuMoe TpoOupku. I[lpu HanMuuM TMEPOKCUIHBIX
COEIMHEHUH MOJIU]] KaJusl OKUCIISIETCS C BBIJCJIIEHHEM CBOOOIHOTO Ho/a.

BeinenuBmuiicst #oa pactBopsieTcss B 3¢upe Jydile, 4eM B BOJie, U
MOATOMY TPHU B30AITHIBAHUU HU3BJIEKAETCS M3 BOJHOTO pacTBopa 3hupom,
OKpalllMBasi €ro B KEJTHIM IBET (NMpHU3HAK HaIuuusi MepokcunoB). Ecmu
OKpacKka TPYIHO pa3inyuMa, TO CIEAyeT N00aBUTh B MPOOUPKY 2 Karaiu
0,5%-H0r0 KpaxmanpHOro kiencrepa. I[lpm 3TomM mnosBIseTcs CcuHEe
OKpAIllMBaHHUE OT B3aUMOJCHCTBHS Kpaxmasa ¢ HOoI0M.

CoeuHeHNs MEPOKCHIHOIO THIIA 04YeHb B3PbIBYATHI 1 9aCTO CIIyXaT
MPUYMHOM OMACHBIX B3PBIBOB IIPU HEOCTOPOXKHON padore ¢ ADUpoM.
Hampumep, Henb3ss NEperoHsATh M0N0 CTOSBIIMN 3(QUp, HE NPOBEPHUB
npenBaputenbHo ero peakiuio ¢ KI. O6HapyxuB B 3(pupe mnepokcuaHbie
coeuHEHMs, uX yuaamsgioor. s asToro  B30anThIBalOT dpup ¢
KOHILEHTPUPOBAHHBIM BOAHBIM pacTBopoM FeSO, 1o wucuesHoBeHUs
peakuuu ¢ KI.

[Ipu okucnenuum »s¢upa o00pa3yrloTCs TaKKe U APYrue MPOAYKTHI,
HampuMep YKCYCHBIA amibAeru. Jas OTKpBITHUS YKCYCHOTO albJeruja
HajelTe 3-4 Kamam ucciemyeMoro 3dupa m 100aBbTe K HEMYy 3 KaIulH
pacTBopa (pyKCHHCEPHUCTON KUCIOTHI. [Ipy HAIMUKMU YKCYCHOTO alibJieruja
MOCTETICHHO TMOSBIIAETCS PO30BOE OKpallMBaHWE, YKa3blBalollee Ha
pazyioxxkeHue rpupa.

B03MOXHBIN X0 pEaKINu:
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OH

H |

CH,CH, T CH,CH—0—0—H

. o CHCH—O

o2 T [ i
CH,CH, CH,CH—O CH3|CH —OH

OH i)H
CH,—cZ_ + Oh,
H
NEePOKCUO OKCUIMUILA VKCYCHbllL anb0e2uo

ROOH +2 KI+H,0 — I[,+ROH +2KOH

Bonpockl kK KOHTPOJILHOM padoTe

1. TIlompoOy#iTe MmO 3amaxy OMNPEACIUTh STHUIOBBIM, W30aMHJIOBBIN
CHUPTHI U 3TUIIOBBIN AQUp.

2. VYKakdUTe XMMHYECKYIO PEAKIHIO, C MOMOUIBI0 KOTOPOW MOYKHO
OTIUYHTH: a) JTWIOBBIM CHUPT M OTWIOBBIA 3Qup; 0) METUIOBBIA U
STUJIOBBIM CHHUPTHI; B) ATUJIOBBIM CIHUPT W TIIUIEPHUH; T') STUICHIIUKOIb U
TJIAIEPUH?

3. IlpuBenutre MakCUMalIbHOE KOJIUYECTBO CTPYKTYPHBIX (opmyn
ciimptoB C4HyOH m paiite M HanMEHOBaHHUSI B COOTBETCTBHE CO BCEMU
TpeMsi HOMEHKJIAaTypaMu: MEXIYyHapOJIHOU, pajauKanbHO-()YHKIHOHAIbHON
¥ KapOMHOJIbHOM (32 OCHOBY HAMMEHOBaHMsI OepeTcsi KapOUHOJI-METUIIOBBIN
cnupt). Paznenure ykazaHHble CHOUPTHI HAa MEPBUYHBIC, BTOPUYHBIE,
TPETHYHBIE.

4. Kakyro  peakumro  JaeT  MeTokcudTaH: a) ¢ H,SOy4
(xon1.cepH.kuci.); 6) ¢ HI (fiogoBo1opo/1) Ha X004y U MPU HATPEBAHUU; B)
¢ Na (merasi. HaTp.) npu HarpeBanuu (peakuus Lllopsiruna)?

5. IlpuBenutre cxeMy OJHOCTAAUMHHOIO W JABYXCTaauiHOro (uepes
raJIOreHIIPOU3BOIHOE) CUHTE3a U30IPOIUIOBOIO crupra u3
COOTBETCTBYIOLIETO 0JIE()UHOBOTO YTIIIEBOIOPOAA.

6. IlpuBenure anbTEpPHATUBHBICE HAWMEHOBAHUS TEPEUYHCICHHBIM
HUKE XUMUYECKUM COCIUHEHUSAM U YKAXKUTE UX CTPYKTYpHbIE POPMYIIBL: Q)
M30MPONUJIOBBIA  crupT; 0)  W300yTWIKapOWHON; B)  NEPBUYHBIN
M30aMWIOBBIA  CcOUPT; TI) nponaHauoin-1,3; 1) OSTUIEHIVIMKONb; €)
nponanTpuoi-I1,2,3; k) aqIuIOBBIM CHHUPT, 3) 2-METOKCUIIPONAH; M)
JIUATUIIOBBIN (3TUIIOBBIN) dup.

7. HazoBute 3tunen riukoias no JUPAC HOMEHKIAType U IPUBEINTE
XUMU3M €ro peaxuuii: a) ¢ rugapokcugom meau (I1);0) ¢ aTunoBbIM ciupTOM
B CpeJIe CEPHON KHUCIOTHI; B) C a30THOM KUCIOTON. YKAKUTE CXEMYy CHHTE3a
STHUJICH TJIMKOJISl U3 STUJICHA 10 peakiuu Baruepa.
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AJIBJAETI'NbI U KETOHbBI

[Ipon3BogHbIE YIIIEBOAOPOAOB, B CTPYKTYpE MOJEKYJ KOTOPBIX
MPUCYTCTBYET KapOoHuIbHasE C=0 epynna — KJacc albJAETUI0B U KETOHOB.
B keTonax oHa cBsizaHa ¢ AByMsl paaukainamu R-CO-R', a B alipieruaax - ¢
panukaioM u BomopoaoM R-COH. Anbnerusibl U KETOHBI MPEICTABISIOT
co0o¥i n3omepsl U UMeroT oburyo hopmyny C,H,,0 [4].

N3omepust alibJIeTH0B U KETOHOB 3aBHCUT OT U30MEpPUHU YTIEPOIHOIO
CKeJleTa, a y KETOHOB €Ille€ M OT MECTa pPacHoJIOKEHUsI KapOOHWIbHON
TPYIIIBI.

[Ipu okucieHus: anpAeruapl MPEBPALIAIOTCSA B KUCIOTHI, B COOTBETCTBUE
C KOTOPHIMM B JAJIBHEMIIEM OHHM IIOJY4YalOT CBOM HAMMEHOBAHUS.
Hanpumep, mnpu oxucieHun Qopmaiipierua obpasyercss MypaBbUHAs
KHUCJIOTA, AUETAIBACTU]] OKHUCISIETCS OO YKCYCHOM KHCIOTBHI W T. A. Jns
Ha3BaHUs AJIBJIETUIOB C PAa3BETBICHHBIM PAJUKAIOM 3a4acTyl0 32 OCHOBY
OepyT yKCycHbI anbiuerus. KeToHam Ha3BaHUA TIO0 PaJUKaIbHO-
(YHKIMOHAIBHOW HOMEHKJIAType JaroT, NpuOaBisiss K HAMMEHOBaHUSIM
000X paJIMKaIOB Ha3BaHUE TAHHOTO KJIACCA COCTUHEHUH - KeMmoH.

B coorBeTcTBHE € MEXAYHAPOAHOM HOMEHKIATYPOW Uil HA3BaHMS
KETOHOB UCIIOJIb3YETCSl OKOHUYAaHUE —OoH (TIOCIEIHUN CIIOT OT CJIOBA KETOH), a
JUTSL aIbAETUIOB, HA00OPOT, UCTIOIB3YETCSl OKOHYaHUE —a1 (IIEPBBIM CIIOT OT
cloBa anpleruja). Y KETOHOB CUeT AaTOMOB yIVIEpoAa HAYMHAIOT C

KapOOHMUJIBHOM TpyNIbl, a y albJeruJI0B - C aJbJAETUIHON TpPyIIbI,
yKa3blBasi B HA3BaHUU €r0 MOJIOKEHHE HU(poil:
O

H,C H —ayemansoezuod, yKcycHutil anrsoezuo, smanals

e
ne LA,
b
—USOMACTAHBII ANb0e2U0, OUMEMUWIYKCYCHBLL, 2- MemWInponaHan

CH;COCH; — ayemon, oumemuimenon, NponaHoH

He O
—CH
O \
CH,

— MEMUIUZONPONUTKEMOH, 3-MeMUIO0YMAHOH-2
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Beuny TOTO, 9TO B KapOOHWITHLHOM rpynme 6onee
AIEKTPOOTPHUIIATEIBLHBIN  KUCJIOPOA OTTATMBACT K ce0e DIEeKTPOHHI,
oOpasyromiue 1BoiHy0 cBa3b C=0 (B nepByro ouyepeab 0osee MOJIBUKHbBIC
T-DJIEKTPOHBI) aNbJACTUIBI W KETOHBI  OTHOCATCS K CHJIBHO TMOJISPHBIM
COCTMHEHUSIM,

Hano cka3arh, 4TO KETOHBI 10 CPAaBHEHUIO C aibAeTrHjiaMu O0JaJaroT
MEHBIIIEH PEaKIIMOHHONW CHOCOOHOCTBIO, OOYCJIOBJIEHHOHW TEM, YTO
ANKUJILHBIE paguKabl, HaJICJICHHBIC AIEKTPOHOOTTATKHBAIOIIIAM
MOJIOKUTEITLHBIM HMHAYKTUBHBIM 3(ddexktom +1 B ompenerneHHoi wmepe
BOCIIOJTHSAIOT YACTUUHBIH IMOMOKHUTENbHBIH 3apsaa (6') Ha KapOOHMIBHOM
yIJepoie U TEM CaMbiM CIIOCOOCTBYIOT CHHUXKEHHUIO 3JIEKTPUUYECKOTO
MoMeHTa aunosi CO-TpyIIibl.

HarnsgHee Bcero peakiMOHHOCIIOCOOHOCTh albJCTH/IOB U KETOHOB, a
TOYHEE TO, YTO HMX OTJIMYACT, IPOSIBISETCS TIPU B3AMMOJCUCTBUU C
OKHCITUTEIISIMH. Hampuwmep, KETOHBI MIPOSIBIISIOT CBOIO
PEAKIIMOHHOCTIOCOOHOCTh TIPH  B3aMMOJICUCTBUU TOJIBKO C CHJIBHBIMHU
OKHCIUTEISIMU, TAKUMH, KaK ME€pMaHraHatT Kajausi, XpoMoBasi KUCJIOTa U JIp.,
P HArPEBaHWH, a AJIBJICTU/IBI JIETKO OKHCIISIFOTCS B CPEIe TaKhX CIaOBIX
OKHCTUTENEH, Kak okcu cepedpa u ruapokcun meau (II).

B 1O ke Bpemsi, U KETOHbl U aJBJETUbl JIETKO BCTYMAIOT B PEAKIUU
HYKJICO(PUIBLHOTO IpUCOeAUHEHUS Ay 10 KapOoHUIbHOU rpymie. [Ipudem, B
HEKOTOPBIX CITy4asX MPOIYKTHl TMPUCOSAUHEHUS HAYMHAIOT OTIICTIISIOT
BOJIY, B pe3yJIbTAaTe YEro peakiius UEeT MO TUITY PEaKIIUi 3aMeIeHHUS.

[IpocTeiimmm npeacTaBUTENIEM KETOHOB SBJISIETCSI TIPOMAHOH-2, XOPOIIIO
HaM M3BECTHBIM TMOJI HA3BaHUEM — alleTOH, B OOBIYHBIX YCJIOBHSIX
MpeAcTaBisAeT COOOM KUAKOCTH Oe3 1BeTa, ¢ (PYKTOBBIM 3aMaxoMm,
CMEIINBAETCS C BOAOM B JIIOOBIX COOTHOLIECHUIX t,,; = 56,24 °C.

[IpocTeitim  mpecTaBUTENEM — allbJIETUIOB  SIBJSIETCSA  METaHAllb,
KOTOPBIA TI0O CBOMM (DM3MYECKUM XapPAKTEPHUCTHUKAM SIBIIICTCS OECIBETHBIM
ra3omM (Bce IMOCIEAYIONINE 4YJICHbl TOMOJIOTMUECKOrO psifa albJeTuI0B
KUJKOCTA W TBEpJAbIC BEIECTBA), SIAOBUTBIM, C PE3KUM YIyIUIUBHIM
3amaxoM. B Bojie MeTaHab pacTBOPSETCS BO BCEX MPOTOPIUIX (B TMPAKTHKE
6osee u3BecTHBIM siBIsieTcst 40%-HbI pacTBOP 3TOrO COCIMHEHHUS, KOTOPbIT
3HAKOM HaM I0J] Ha3BaHueM (popmasuH).

Oxkuciienre, MpUCOeAMHEHUE U KOHJIEHCAIUSI — BOT, MOXKalyM, CIHUCOK,
HanOojiee TUMUYHBIX PEeaKIUh Mg 3TOro kKjacca coeauHeHui. Takoi
nepeyeHb OOYCIOBJIEH HAJIMYMEM B CTPYKTYpEe MOJIEKYJ ajbJETHI0B U
KETOHOB KapOOHWIbHOU CO-TrpyIiibl, YTO U OMNPENETAEeT UX XUMHUYECKHE
cBOMcTBa. B wyacTHOCTH, ISl TMOJy4YeHHs] TMEPBUYHBIX CIHPTOB MOKHO
BOCITIOJIb30BaThCS PEAKIIUEH MPUCOSTUHEHUS BOIOPO/Ia K aJIbJICTHIAM:
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H

C 9)
e ¢

C_0
e \f 3 |
H

H,

HPOHAHATH nponaxo.-I

PCaKHI/IH BOCCTAHOBJICHUA KCTOHOB BOAOPOJIOM IIPUBOAUT K BTOPHYIHBIM
ClIupTam:

o FH
)kc -
H,C H, HC™ | cH,
H
HPOHAHOH-2 HpPONaHomI-2

[IpoayKT peakiuu mioxo pacTBOPUM B BOJIE, TTOITOMY JIJIsl BBIJICTICHUS U
OUYUCTKHU aJbJICTUIOB UCIIOJIB3YIOT ~ PEAKIIUIO IPUCOCTUHEHUS
ruapocyibpuTa HaTpus (AedcTBUEM pa30aBIICHHBIX KHUCJIOT TakKHe
MIPOYKTHI IPEBPAITAIOTCS B JTbACTHUIBI).

O

SO,Na

0
L+ Netso, — = on
cH, M i ?

AnbAeruapl Jerko OKUCISIIOTCS KHUCIOPOJOM Bo3Ayxa ¢ oOpa3oBaHHEM
COOTBETCTBYIONTUX KapOOHOBBIX KHCIOT. A BOT KETOHBI, Ha0OOpOT, Ha
BO3/IyX€ JOBOJBHO YCTOMUMBHI K OKUCIICHUIO.

XapakTepHOW Mg aNbJCTUAOB SIBIISCTCA pPEAKIUS KOHACHCAIIUU.
PaccMoTpuM peakiuio KoHAeHcauuu (eHosa ¢ anbIeruaamMu (Ha mpumepe
dbopManberuia), Ha MepBOM dTare KOTOpOH oOpaszyeTcsi MpOMEXKYTOUHBIN
MPOIYKT, MPEACTABIISIFOIINI CO00M OHOBPEMEHHO U (PEHO U CIIHUPT:

OH
CH,OH
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[Tocite 3TOro mMOMYYEHHBIH MPOMEKYTOUHBIH TPOAYKT, BCTyIas BO
B3aUMOJICHICTBUE C JIpyrod MoJsieKysnou (eHoma, obOpasyer  MPOAYKT
MOJTUKOHICHCALIUH - PeHOI)OPMaIIbJICTUIHYIO CMOJTY:

OH OH OH
H,C CH,

OmnpeneneHne MOJTMHHOCTH aIbJACTHIOB MOXHO MPOBECTH C MOMOIIBIO
peaKkIi OKUCIICHUSI KapOOHUILHOM TpyIibl ¢ okcujioM cepedpa (I) B cpene
rupata amMMmuaka. Peakius 52Ta UW3BECTHA I10J] Ha3BAaHUEM PEaKIIUU
«CcepeOpsIHOTO 3epKajay:

CH;COH +Ag,0— CH;COOH+2Ag

ayemanvoezuo VKCYCHAA Kucaioma

Nnentudukanno XUMUYECKUX COCIUHEHHN albJACTHIHOW TPYMIIbI
MOXHO MpOBECTH Tak ke ¢ momombio peakuun ¢ Cu(OH),, Meromuka
MPOBEJACHUSI KOTOPOW CXOXa C NPEAbLAyLIEeW peakuued ¢ TOW JIMIIb
pa3HMIIEH, YTO TpH HarpeBaHUU BbiNanaeT ocanok okcuaa meau (I) Cu,O
OypO-KpacHOTO IIBETA.

CuHTEe3 KETOHOB M aJbJErUJ0B MOKHO OCYIIECTBUTH METOJIOM
JIETUAPUPOBAHUS CIUPTOB, MPUYEM MPU OKUCICHUU TEPBUYHBIX CIHUPTOB
MOJIYy4YaloT albJCTUJIbl, a TMPU JCTUIPUPOBAHUH BTOPUYHBIX CIIHPTOB -
KeTOHBI. Peakius 3Ta, kKak mpaBuiio, npoBoauTcs npu temmneparype 300 °C,
MIPOBO/ISl HATPEBaHKE HaJ MEJIKOPa3apO0ICHHON MebIO:

C,HsOH CH;COH

IMAHO IMAHATD
T i
AN H CLCH
H,C™ | "CH, 3 3
H
HpOHaHoI-2 nponavoH-2(ayemot)

Breime ormeuanock, 4To albAErUIbl MO JEMCTBUEM KUCIOPOAA BO3AYyXa
JIETKO OKMCJISIFOTCS, TPEBPAIIAACh B COOTBETCTBYIOIINE KUCIIOTHI, II03TOMY,
P MPOBEACHUH PEAKIIMH OKHUCIECHUS HEOOXOIMMO TIOMHHUTD, YTO MPOIIECC
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JICTHUAPUPOBAHUS  TEPBUYHBIX  CIIUPTOB  CWJIBHBIMH  OKHCIIUTEIISIMH
(mepmaHTaHAT Kaius, AUXPOMAT Kaius B KHUCIOTHOM cpejie) Ha CTaauu
00pa30BaHMs ajibJIETH/IOB ObIBACT CII0’KHO OCTAHOBUTD:

H, - —
0 0
/C\—>HCLH —>HCLH
H,C OH g 3
IMAHO VKCYCHAA KUC1omd

Hanbonee neliCTBEHHBIM OKHUCIHUTENIEM [JIsl TIOJYYCHHUS aibJCTH]IOB
cuutaetcst okcua meau (11):

H _
‘ O
c.. —|

Heo DOoH H,C H

B npoMBIIIEHHOCTH alleTalIbAETH I MOJyYaroT no peakuuu Kyueposa.

HgSO
H—C ==H 4 OH, "% »|H—C=—=C —H |— CH,—C —H

VKCVCHBII AnbOesuo

CaMbIMU ~ M3BECTHBIMM U BOCTpPEOOBaHHbIMM B  COBPEMEHHOM
IIPOMBILIJIEHHOCTH aJbJAETUIAMH SIBISIOTCS YKCYCHBIM QJIbJETHUI U All€TOH.
AUETOH NPUMEHSETCS B WU3TOTOBJICHHWU JIEKAPCTB, B3pPBIBUATHIX BEILECTB,
JIAKOB, IUIACTMACC, KPACOK. YKCYCHBIM aJbJEruJl IIUPOKO HCIIOIB3YETCS B
IIPOU3BOJICTBE CHUHTETHYECKOIO KaydyKa, TaK Kak SBISIETCS OJHUM U3
OCHOBHBIX NMPOMEXYTOUHBIX NMPOAYKTOB IMOJIy4eHHs] OyTaaueHa. Y KCYCHbIN
aNbJETUJl, TaK ke, KaK YK€ MOXHO MOHATh 10 OJHOMY TOJIbKO Ha3BaHUIO,
ABJISIETCS OJTHUM M3 OCHOBHBIX MCTOYHHUKOB CBIPbSl JUJISl CUHTE3a YKCYCHOM
KHCJIOTHI.
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OmnpiT 27. Oxuciaenue GopmMajibIeruia AMMHAYHBIM PACTBOPOM OKCHIA
cepedpa (peakuusi «cepeOpsiHOro 3epkasa») [1]. Anbaeruasl HACTOJIBKO
JIETKO OKHCIISIFOTCS, YTO MOTYT CIY>KUTh XOPOIIMMHU BOCCTAHOBUTENISIMU, B
YaCTHOCTH, OKCHJIOB METAJJIOB, HapuMep cepedpa, Meau, BUCMyTa U p.
Oco0eHHO OBICTPO peakilisi BOCCTAHOBIICHUS MPOTEKAET B MPUCYTCTBUU
€IKOM ILEJI0YU.

XOpolIUM pPEeaKTUBOM Ha albJCTUJIHYIO TPYIIY CIYKUT OECLBETHBIM
aMMHUAYHBIA pacTBOp THAPOKCHAA cepedpa. Ero roroBaT HemocpenacTBEHHO
nepen ynorpedieHueM, n100aBisisi K HUTpaTy cepedpa mienoub. [Ipu 3tom
oOpa3yeTcsi TeMHO-KOpu4yHeBbIM ocanok Ag,O. K mnomydeHHOMy ocaaky
MOCTETIEHHO J00AaBISAIOT CTOJBKO aMMHaKa, YTOOBI MOJYy4YUiICs OeClBETHBIN
pacTBop:

2AgNO3 +2NaOH — Agzo + 2NaN03 + H2O
AgQO + 4NH3 + HQO — Z[Ag(NH3)2]OH

Bo3pMute 1Ba mnpeaMeTHBIX CTekiaa a u 6. Ha kaxmoe u3 crekon
Hanecute no 1 xamme 0,2 H. pactBopa AgNO;. K kamie Ha crekie a
no6asete 1 karto 0,2 H. pactBopa NaOH. K nonyyennomy 6ypomy ocajiky,
MTOMEIIIMBAs €r0 TOHKOM CTEKJITHHON MaJIOYKOM, J00aBISHTE 1O KaIlisaM 2 H.
pactBop NH,OH no pactBopenust ocagka. OObBIYHO J1OCTaTOYHO J0OABUTH
1-2 xamum. K kamse HuTpaTta cepedpa Ha CTeKsie 0, He J00aBIss IIEIO0UH,
npubasbTe cpazy | kammo 2 H. pactBopa NH,OH. O6pasyrommuiicst Oypblit
0CaJIOK OKCHJa cepebpa pacTBOopuUTe, JT00aBIsAs MO KaIulsiM H30BITOK
pacTtBopa amMuaka (1-2 xaruin).

K mpo3paunbiM karmisiMm Ha oboux creknax gobaBbre mo 1 karie 1%-
HOorO (opmanvHa. Ha crekiie a 6€3 BCSKOro MOJOTPEBaHUS MIHOBEHHO
MOJIYYUTCS BOCCTAHOBJIEHHOE cepeOpo B BUJE uepHOro mnstHa. Ha crekie 6
MIpU KOMHATHOW TEMIIEpaType BOCCTAHOBJICHUE UACT OUYCHb MeIJIeHHO. Ecim
€ CTEKJIO CJIeTKa IMOJIOrpeTh, Jepka ero Ha pacctossHud 15-20 cM Han
IJJaMEHEM TOPEJIKH, TO MPU MEJICHHOM U OCTOPOXXHOM BOCCTAHOBJICHUU
cepeOdpo MOKET BBIICIUTHCA B BUJE OJECTAIIETO 3€pKajbHOrO HayieTa. Bot
MOYEeMy PEaKIIMI0 BOCCTAHOBJICHUS aMMHAYHOTO pacTBOpa OKCHja cepedpa
Ha3bIBAIOT YACTO PEAKIUEH «CepeOpsTHOTO 3epKayiay, XOTs MOJ0KUTEIbHOM
peakiMeldl CYMTaeTCs W MPOCTO IOYEPHEHUE WM Jaxke Mo0ypeHue
OECIIBETHOT'O pacTBOpa. X0/ peaKITuu:

H—C—H + Ag,0 —= 2Ag + H—C —OH
|
o) 0

MYPABbUHBLIL anbOecud  MYpasbUHAsl KUCIOMA
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TouHee ATy peakIuio cleAyeT 3anucaTh CIeIyIUM 00pa3oM:

H—C—H + 2[ Ag(NH,),|OH —— H ﬁJ—OH + 2Ag + 4ANH, + H0
l 0
Hﬁ—ONH4
o

[Tpu u30bITKE CepeOPSHOrO peakTUBa MypaBbUHAS KUCIOTA OKUCISETCS
110 YTOJIBHOW KUCJIOTBI:

H—ﬁ:—H + Ag,0O 2Ag + HO —|C|) —OH
O O

MypasbuHdasl Kucioma yeoabHasA Kucjioma

OnbiT 28. Oxkucinenue gopmanbaeruaa ruapoxrcuaom meau (II) B
1eJI04HOM pactBope. [lomecture B mpoOupky 6 kamenb 2 H. pacTBopa
NaOH, paz6aBbre ero 6 kamisiMd BoJbl M noOaBbre 1 karmo 0,2 H.
pactBopa CuSQO,. K BeimaBmiemMy ocaaky THIpoOKCHia Meau npubaBbTe 2-3
karu 40%-noro popmanuna u B36onTaiTe pactBop. Harpeiite no kuneHus
HaJ[ TUIAMEHEM TOPEJIKHA TOJIbKO BEPXHIOK YacTh pacTBOpa TaK, YTOOBI
HIDKHASI 4acTh OCTajach JUIsli KOHTPOJISI XOJOAHOW. B Harpertoit udactu
MpOOUPKH BBIJICTUTCS OCAJIOK, BHAYAJE KENThIM, 3aT€M KpacHEET, U, €CIIH
npoOupKa YKCTasi, MOXET BBIACIATHCS HA €€ CTeHKax JaXe «MeIHOe
3epKaJIO» CJIOW METAJUIMYECKOU MeAU. X0 PEAKLIMU:

O
e+ 2Cu(OH) —= Hc4o + 2CuOH + H,0
~ ) ~ 2
H OH
Kenteiii ocanok runpokcuaa Meau (I) mpu HarpeBaHuu Jierko TepsieT
BOoJly u npeBpaiaercst B okcua Meau (I) kpacuoro nsera: 2CuOH — H,0 +
Cu,0. 310 04YeHb BaXkKHasl KAYECTBEHHAs! peaKUusl Ha allbJIETUAHYIO TPYMIy,
€€ BOCCTaHaBJIMBAIOLIYIO CIOCOOHOCTh. OHA MIUPOKO U3BECTHA B OMOXUMUU
U MeIuIlMHe Kak mpoda Tpommepa; B XUMHUH caXapoB MCIIONB3YETCS U IS
KOJMYECTBEHHOTO OTIPE/ICICHHS.
B HekoTophIX ciiydasiX, B 4aCTHOCTH y (HOpMabJETru/ia, SBISIFOIIETOCs
HanOoJee aKTUBHBIM U3 ajJbJECTHUJ0B, PEAKUUs MOKET WATU U Jajblle, 10
00pa30BaHUs METALIMYECKON MEIH («METHOTO 3epKajiay):
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O
_ 0
HC + Cu,0 —— Hcé + 2Cu
H SoH

OneiT 29, Peaknmusa  QUCMYTAOMH  BOJHBIX  PacTBOpPOB
¢popmanbaeraga (peakuuss Kamnmumapo). Ilomectute B mpobupky 2-3
karu 40%-Horo gopmanuua. Jlo6aBbre 1 Kamio MHAMKATOPA METHIIOBOTO
KpacHOTro. YOeauTech, 4TO pacTBOP MOKPACHEIN, ITO YKa3bIBA€T HA KUCIYIO
PEAKIIUIO.

AJbJIeTUbl OUYEHD JIETKO OKUCISAIOTCS. B BOIHBIX pacTBOpax OHU MOTYT
OKUCTISITBCSI B KHUCIOTY 3a CYET COCEIHEH MOJIEKYJbl —albAeruia,
BOCCTaHABJIMBAasl €€ B COOTBETCTBYIOLIMK cHUpT. Peakuus 3ta, u3BecTHas
MoJ ~ Ha3BaHMEM  peakUUH  JUCMYTallUM  WIA  OKHUCIUTEIBbHOTO
BOCCTAHOBJICHHUSI, OTKpbITass wuTanbsiHCkUM yu€HbiM C. Kannuuuapo,
MIPOTEKAET I10 CXEME:

T A
H—C—H + H—C|3—H —=H—C—OH + H —(|3—H

I
o) OH y) (|3H

gopmanvoezuo MYPABbUHAS KUCIOMA — MeMmUI08bli CNUpm

BoT nmouemy BojHBIE pacTBOPHI (hOpMalIbETH/Ia BCEr/Ia UMEIOT KUCITYIO
peakuuio. B Tex ciydasx, korna TpeOyeTcst HeMTpaabHbIid (pOpMaNInH HYKHO
HENTpanu30BaTh €ro HEMOCPEACTBEHHO Niepes] pabOTOM.

Onpitr  30. IlonyyeHue ¥ THAPOJU3 TeKCaAMETWIEHTETPAMHMHUA
(yporponuna). Ilomecture B npoOupky 1 kammo 10%-HOro cnupToBOro
pactBopa (denondranenna u 2 kamiu 2 H. pactBopa NH,OH. XKunkoctsb
MpUHUMAET SpKo po3oBblid 1BeT. [IpubaBbTe Kk Hel 1 kammo 40%-HOro
dbopmanuHa. Yepe3 HECKOIBKO CEKYHII JKHAKOCTh OOECIIBEYMBACTCA.
JloOaBbTe BHOBBH 2 Karuld pacTBOpa aMMHAaKa - KUJIKOCTh MOKPACHEET, HO
CHOBa OBICTPO OOECIBETUTCS, TaK KaKk aMMHUaK 03 BCAKOrO HarpeBaHUs
HSHEPTUYHO BCTYMAECT B Peakiuio ¢ popManabAeTruiaoM, 00paszys ypOTpOIIUH,
i rekcametrwienterpaMud (CH,)¢N4. JloGaBpTe mO KarisiM pacTBOP
aMMHUakKa JI0 TeX IMOop, IOKa HE TMOJYYUTCS MCUE3aAIoUIee PO30BOE
OKpaIllMBaHME, YKa3bIBAIOIIEE HA TO, YTO BeCh (hOpMabACTU] YK€ CBI3aH
aMMHAKOM ¥ B TIOJYYEHHOM pacTBOpE YpPOTPONMUHA MMEETCs Jlaxe
HeOoJbIION W30BITOK aMMHaka. HajelTe HEeCKOJbKO Kameilb PO30BOTO
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pacTBOpa Ha MPEAMETHOE CTEKJIO U OCTOPOXKHO BbIIAPUBAWTE PACTBOP HaJ
IJIaMEHEM Topenku. JJ11 yCKOpeHUsl HCIapeHHs BOJIbI IOMEIIMBANTE Karllu
KOHIIOM 3allasiHHOT'O KanuJyuisipa.

[Tocne ucmapeHust BOJbI Ha CTEKJIE OCTAIOTCS KPUCTAJUIbI YPOTPOIIHMHA,
OHHM CJIaJIKOBATOr0 BKyca, 0e3 3amaxa.

K ocraBuiemycs B mpoOupke pacTBopy ypoTponuHa ao0aBbTe 1 Kario 2
H. pactBopa HCI u npokunsiture, BCTpsixuBasi npoOupky. Baecurte mo
CTEHKaM MpOOUPKH 2 KAk OECIBETHOTO pacTBopa (HyKCHHOCEPHHUCTOMN
kucioThl.  [losiBIIeHME  PO30BOrO  KOJbI@ YKAKET HAa  HAJIU4ME
dopmanpaernga. Xo peakuuu:

4NH3 + 6CH20 — (CH2)6N4 + 6H20
Nnu 6omee moapoOHO
H—C—H + NH, — H,C = NH + OH,

I
0

H

|

C

AN 22
HN NH un- S n *NH ot 3CH L0
H|| v T g
2 2 H2C\ /CHz

4 N

|

H H2

C

~ N/ 2
CH éHZ CH
\L/ 2

2ekcamemuieHmempamut (Yypomponun)

VYporponun Obu1 BrepBble noiyueH A. M. bytiepoBeiM B 1860 T.
Peakiust oOpa3oBaHMsl ypOTpOIlMHAa OOpaTWMa, OJHAKO TUAPOIU3 HJIET
JUIIb O/ BIUSHUEM KaTajau3aropa, B JIAHHOM CIIydae COJIIHOM KHUCIOTHI,
KOTOpasi CBA3BIBACT OOpa3yloOLIUiCAs NpU TUIPOJIU3E aMMHUAK B BHUJE
XJIOpUJa aMMOHUS U TEM CIBUIaeT HAIIPABIICHUE PEAKIUU BJIEBO.

68



Jesundunmpyromiee AecTBUE YpOTPONUHA TIPHU YIIOTPEOICHUH BHYTPb
OOyCJIOBJIEHO pa3liOKEHHEM €ro B KUCJIOW cpele C oOpa3oBaHUEM
dopmanpaerua. YpOTpPOIIMH HUCHOJB3YETCS TAaKKe B IPOU3BOJICTBE
MJIACTHYECKUX MACC M B3PHIBUATHIX BEIIECTB.

OnbiT 31. Ocaxnaenue 0OeakoBbIX Tea ¢opmaauHoMm. Haieiite B
npooupky 0,5 mi pactBopa Oenka (KejdaTHHA WM KypUHOIo Oenka) u
MpuOaBbTE HECKOJNBKO Kamenb (opmanuHa. I[lepememaiite - MPOUCXOAUT
CBepThIBaHUE OeiKa 1oj aecTBueM (popmaauHa.

OneiTr 32. IlosyyeHue ameroHa u3 amerara HarTpusa. B cyxyro
poOUPKY @, CHAOKEHHYIO MTPOOKOI ¢ Ta300TBOAHON TpyOKoit (cM. puc. 1),
nomectute okoJio 0,1 r 00e3BOKEHHOT0 ITyTeM CIUIABIICHUS alleTaTa HaTpHsl.
Bricota cmosi momkHa OBITH 6-7 MM. 3aKpoiTe TPOOHPKY MPOOKOH ¢
ra300TBOJHON TpyOKoi. HrkHUl KOHEIl TpyOKH OMyCTUTE B MPOOUPKY & C
0,5 ma (10 xamens) Boabl. Jlepxa pykoil mpoOUpKY & C BOAOW TakK, 4TOObI
npoOupKa @ HaXOAWIach B TOPU30HTAIBHOM TMIOJIOKCHHH, HarpeBanTe
MOCIIETHIOK B TUTAMEHH TOPENKH. AIIeTaT HATPHs CHavasla MIaBUTCS, TIOTOM
HAYMHAET BCIYYMBATHCS OT IMApPOB Aall€TOHA, KOTOPHIE IMEPErOHSIOTCS, a
3aTeM KOHJIEHCUPYIOTCS B BOJIE, HaxosuIeiics B mpodupke 6. B npobupke 6
OIIyIIAaeTCA XapaKTepHBIM 3amax ameroHa. CpaBHUTE €ro C 3amaxom
roToBoro aretona. [locie ocTeiBanms mpoOUpKu @ 100aBbTE B Hee 1 Karuio
KOHIICHTPUPOBAHHOW  COJITHOM  KuCHOThL. ~ HalOmromaeTcss — cuiibHOE
BCIICHMBAHKE OT BbIAeNeHUs okcuaa yriuepoaa (IV). Xon peakuuu:

CH,—— C —ONa
—> CH,—C—CH, * NaO——C—ONa
CH,——C —ONa (u |
o)

auemoH Kap60Ham Hampus

OnbiT 33. OTKpBITHE AalEeTOHA TMOCPEACTBOM IepPeBOAa €ro B
onodopm. ITomecture B mpobupky 1 kamio pactBopa Hoaa B pacTBope
MOIMJa Kajdus U NouTh a0 obecuseunBaHusi 2 H. pactBopa NaOH. K
00€eCLBEUEHHOMY PacTBOPY J100aBbTE MUIETKOM | Karuio BOJIHOTO pacTBopa
alleTOHa, TIOJYYEHHOTO B mpenpiaymieM omnbeite. Hememienno 6e3
HarpeBaHUsl BbIMAAET KEITOBATO-OEIbIM 0CaJOK C XapaKTEPHBIM 3alaxoM
Honodopma. Xoa peakuuu:
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|
OH  H N
IOH +H—C —(¢—CH, —= 3H,0+ |I—C—C—CH,

OH H -

I I
e O

I
AN
|—C —C —CH,+ NaOH — CHI,+ NaO —C—CH,
-l
O
uodogopm ayemam Hampusi

[,b#NaOH ——> HOI+Nal

3I0H + cl)l — > (l?
3H,0 +
C 2 C
e A / A
H,C CH, 1,C CH,
i I
+ NaOH — >
_C_ ol Con
1,C CH, nogocopm H,C a
aueTaT HaTpus

[Ipu obpazoBanuu onodopma u3 cnupra TpedyeTcs: HarpeBaHUE CMECU
Ui TIONyYeHUS TPOMEXKYTOYHOTO TMPOJYKTa pEakIuu - ajlbJeruma,
cojieprKallero KapOoOHWIbHYIO rpynny. [Ipu Hainuuu B BelllecTBE TOTOBOM
KapOOHWIBHON TPYIIbI, YTO WMEET MECTO, HalpuMep, B YKCYCHOM
anpJeTU/IC WIN areToHe, homodopMm oOpasyercss OodeHb OBICTpO U 0e3
HarpeBaHMsI.

Momodopmuast mpoba Ha aleTOH OYEHb YyBCTBHTEIbHA W I1O3BOJSIET
OTKPBITH aIleTOH B BOJHBIX PAaCTBOpPax YK€ IMPH COJCPKAHUH €r0 OKOJIO
0,04%.

OneiT 34. [IBeTHAs1 peakuusi HA ALETOH C HUTPONIPYCCUAOM HATPHS.
[TomecTtute B mpobupky 1 xammo 0,5 H. pacTBopa HUTPOIpYyCCHUIa HATPUS
Na,[Fe(CN)sNO], 5 kamens Boabl ¥ 1 Karuiro BOJHOTO pacTBOpa aleToHa.
JHoGasbTe 1 karutto 2 H. pactBopa NaOH. Uto Bbl HaOm01a€TE?

PasneiiTe pactBop B /iBe MpOOMPKH U B OAHY NpuOaBbTe 1 Karumo 2 H.
pactBopa CH3;COOH; cpaBHuTE 1BEeTa pacTBOpPOB B 00euX MpoOHpKax.
OtmeThTe B NIpPOTOKOJIE pabOTHl M3MEHEHHE IBeTa pactBopa. OOparute
BHUMAaHHE HA YYBCTBUTEJIbHOCTH PEAKIIHH.
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[IBeTHas peakiusi ¢ HUTponpyccuaoM HaTpus (mpoba Jleramns) cayxuT
JomojiHeHneM K HomodopmHoi mpobOe Ha ameroH (mpoba Jlubena) wu
IIMPOKO MPUMEHSIETCA B KIMHUYECKOW MPaKTUKE JJIi OTKPBITHS alleToHa B
MoYe (Mpu caxapHOM auadere).

Bonpocsl K KOHTPOJILHOM padoTe

1. MHwmeroTca aBe mpoOUpkU ¢ oOpasnamu ajipjaerujga u ketoHa. C
y4ETOM TMPOBEJCHHBIX BBIIIE pPa0OT YKaKHTE, KaKWe TP XHUMHUYCCKHUE
peakiu Oy IyT UMETh pa3InYHbIC MYTHU MPOTEKAHUS, a TaK KE HA30BUTE JIBE
pEaKIMK, C MOMOIIBI0 KOTOPBIX MOKHO OIPEACIUTh HAJTUYUE B CTPYKTYpE
MOJIEKYJI 000MX XMMHUUYECKUX COCTMHEHUN KapOOHWIbHYIO TPYIIITY.

2. JlaiiTe Ha3BaHUS aJIbJETHaM B COOTBETCTBUU C TPUBHAIBHOU WU
JUPAC HOMEHKJIaTypaMH, a KETOHaM - B COOTBETCTBUH C PAllMOHAIBLHOU U
JUPAC Homenkiarypamu. IlpuBenute MakCUMajlbHO BO3MOKHbBIC JIJIsI
YKa3aHHBIX COCIMHEHU CTPYKTYPHBIC (POPMYIIBI.

3. Hamwmmure cTpykTypHBIC (POPMYIIBI CASAYIONIMX COSTUHEHUN: a) H-
BAJICPUAHOBBIN anbjerujl; 0) 2-MeTuia0yTaHald; B) METHUIU30MPOINMIKETOH;
I) METHJI- mpem-OyTUIKETOH, 1) 3,7-IUMETUI-OKTaJueH-2,6-alib (UTpasb);
¢) OpomarieToH.

4. Ilepeuucnure nBa OOIIMUX JJIsl JIbJIETUOB U KETOHOB cCIoco0a
MOy YEHUSI.

5.IlepeuncnuTte peakiyu, oOIKe AJis aTbACTUI0OB U KETOHOB.

6. Pacnonoxwute B psAx MO yOBIBAIOIIEH AKTUBHOCTH U OOBSICHUTE
TaKO€ pACIOJIOKEHHUE MJIi COCIUHEHUN: MYpPaBbUHBIN allbJIeTH], aleTOH,
MIPONMOHOBBINA AJIBIETHU/I.

7. Kakas pgomkHa ObITh CTPYKTypHas Qopmylia XUMHUYECKOTO
coenunenuss C;H,O, ecnn ydecTb, 4TO OHO CITOCOOCTBYET BOCCTAHOBJICHUIO
Ag,0 u Cu(OH),, npu xecTKoM JeruApUupOBaHUN 00pa3yeT MypaBbUHYIO U
I[aBEJIEBYIO KHUCIOTHI, a 3areM - CO,, mpu MSITKOM IErUAPUPOBAHMH, 1O
Baruepy, oopaszyer C;H,;0,, a Tak xe gaet OuCyab(PpUTHOE TPOU3BOAHOE H
dbenunruapasod. HazoBure gaHHOE coeuMHEHHE MO JIBYM HOMEHKJIATypam
(panMOHATEHON M ME&XTYHAPOIHOW) M TIPUBEANUTE XUMHU3M BBITIICYKa3aHHBIX
PEAKIIUH.

8. Hamumure cXembl CIEIYIONIUX peaKuid METUIOYTUIIKETOHA: a) C
HCN; 6) ¢ cemukapOasuaom; B) okucieHus (mo mnpaBuiy Ilomosa); r)
BOCCTaHOBJICHHS /10 COOTBETCTBYIOIIETO NMUHAKOHA W 00JIee DHEPTHUIHOTO
BOCCTaHOBJICHHS.

71



KAPBOHOBBIE KUCJIOTHI 1 UX ITPOU3BOJIHBIE. ) KUPHI.
MBIJIA

[IpousBoaHbBIE YITIEBOAOPONOB, B CTPYKTYpE MOJEKYJI KOTOPBIX
COJICPXKUTCS, XapaKTepu3yrollas MaHHBIA KJacC KHUCIOT, KapOOKCHIIbHas
COOH-rpynna, Ha3bIBaIOTCSl KAPOOHOBBIMHU KUCIIOTAMHU.

Knaccudukanuss kapOOHOBBIX KHCJIOT OCYIIECTBISETCS MO JBYM
MOKA3aTeNsIM: TI0 KOJIMYECTBY KapOOKCHIBHBIX TPYII M MO CTPYKTYPHOMY
CTPOEHUIO paJMKaa.

[Io koiMuyecTBY KapOOKCUJIBHBIX TPYII KHUCIOTHl JAHHOW TpyMIbl
COCIMHEHUI OBIBAIOT OJTHO- U MHOTOOCHOBHBIE, IO CTPYKTYype pajukaia -
MpeiebHbIE U HEMpeAeIbHBIE.

N3omepust kapOOHOBBIX KUCJIOT HAXOAMUTCS B MPSIMOW 3aBHCHUMOCTU OT
CTPOEHHUSI paJiuKaa.

Kap6oHOBbIE KHCIOTHI B TMOJABISAIONIEM OOJBITUHCTBE MPEICTaBICHBI
MO/l TPUBHAIBLHBIMU HAaWMEHOBAaHUSMHM, OJHAKO y HHUX €CTh U HHbBIC
Ha3BaHUs, TOCTPOCHHBIE B COOTBETCTBUE C PAIIMOHAIBHO-()YHKIIMOHAIBHOM
1 MEXKIYHAPOJIHOW HOMEHKIIATYPAM.

B nepBoMm cnydae, kapOOHOBBIE KHCIIOThI CBOE€ Ha3BaHUE IMOJYYAIOT I10
HAaMMEHOBAHUIO YIJIEBOAOPOJa ¢ NpHOaBIEHUEM Ha3BaHUs JAHHOIO Kilacca
COCUMHEHUN - Kapbonosas kucioma. IIpy MOCTPOCHUN HaMMEHOBAHUN JIJIst
HA3BaHWM pPAa3BETBIEHHBIX KapOOHOBBIX KHCIOT 3a OCHOBY Oepetcs
yKkcycHas kuciorta. Ilpm Hanucanuu Ha3BaHUN KapOOHOBBIX KHUCIOT 3a
OCHOBY  Oepercs HAaUMEHOBAaHUE  MPENEIBHOrO  YIJeBOJOPOJA,
COOTBETCTBYIOILIETO JUIMHHON HEPa3BETBICHHOW IIEMU YTIEPOIHBIX ATOMOB,
K KOTOpoll mpubaBmsitoT cyhpdukc -06 W OKOHYAHUE — aa (I
JIBYXOCHOBHBIX KHCIIOT nepel cyhPukcom —o6 N00aBIAIOT YacTHUIy —OU,
OKOHYAaHUe -as COXPaHSeTCs) W HAaMMEHOBaHUE KJacca - Kuciomd.
Hywmepanuio yriepogHblXx aTOMOB B IEMM HAYMHAIOT C KapOOKCHIbHOU
TPYIIIIHL.

AnuiiaMy Ha3bIBAIOTCS PAJUKAIbl KUCIOT, MOJYyYECHHbIC TPU OTHATUH
THAPOKCUIIBHOW TPyNIbl  OT KapOokcwna. HammeHoBanue paaukana
MIPOUCXOJIUT OT JJATUHCKOTO Ha3BaHUS COOTBETCTBYIOIIEH KUCIOTHI. AIMIIBI
CBOE Ha3BaHME IOJIy4alOT IMyTeM J00aBlieHUs K HAUMEHOBAHUIO
yrieBoaopojia cypbuxc -oun:

HCOOH — mypaBbunas kucinota, metanoBas kuciora; HCO — popmmun,
METaHOWII;

CH;COOH - ykcycHas KuclioTa, METaHKapOOHOBAsl, ’TaHOBAsI KUCJIOTA;
CH;CO — anetu, 3TaHOUI,

CH;CH,COOH — npomnmonoBas kuciora, strankapoonosas; CH;CH,CO
— IPOMUOHMII, IPONAHOWIL;
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CH;CH,CH,COOH—  macnsiHass ~ KuCJOTa,  MpOMaHKapOOHOBas,
oyranoBas kucnota; CH;CH,CH,C- 6ytupui, Oytanoun,
CH;CHCH;COOH-  wu3omacnsiHass — KHCJIOTa, 2-METWJINPONaHOBas

kuciora; CH;CHCH;C- u300yTupun;
CH;CH,CH,CH,COOH - BamepmaHoBas KucjiaoTa, OyTaHkapOOHOBasd,

nentanoBas kucinota; CH;CH,CH,CH,C- Banepui, H-IeHTaHOWJI.

®dopmyna Cucrematnu | Tpagummonnoe | CucteMaTHdeckoe Tpamumonx
€CKOe Ha3BaHUE Ha3BaHUE O€ Ha3BaHME
Ha3BaHUE

HCOOH MeraHoBas MypaBbuHas MeraHoat Dopmuar

CH;COOH Jta”HoBas YkcycHas OrtaHoat Arnerar

C,H;COOH IIponnanoBass | IIponmonoBas [Iponmanoar [Iponiuonar

C,H,COOH byranoBas Macnsinas byranoat bytupar

C,Ho,COOH IlentanoBass | BanepuanoBas | Ilentanoar Banepar

Cs¢HsCOOH benzonkap6o | benzoiinas benszonkapbokcmnar | benzoar
HOBasI

COOH- DraganoBas IllaBeneBas Dragauoar Okcamar

COOH

JIns HeKOTOpBIX, HanbOoJIee HMIUPOKO HUCIOJIB3YEMBIX KUCIOT C YYETOM
COBPEMEHHBIX peajuu,

HOMCHKJIATYPHBIX HAMMCHOBAHWH TpPHWBHAJIbHBIC Ha3BaHUS:
C¢HsCOOH (GeHzoitHasg) w

(MypaBbUHas),

CH;COOH (ykcycHas),

OpecaAIOYTUTCIBbHES HCIIOJIB30BAaTh BMCCTO HX

HCOOH

(COOH), (maBeneBas). Hago Tak k¢ OTMETHTh, YTO HAUMEHOBAaHMS COJIeH
KapOOHOBBIX KHCJIOT, B TOM YHCIIC U UX CIIOXKHBIX d(PHpOB, Oa3upyroTCs HA
UX TPUBHANBHBIX Ha3BaHusx, Hanpumep: Ca(CH;COO), - aneraT Kambius,
K,(COO), unmu K,C,0, - okcanat kanusi, Na(HCOO) - dbopmuar Hatpus,
Na(C¢HsCOO) - 6en3oar HaTpus.

[Ipy komHAaTHOM Temmeparype mpocTeline KapOOHOBBIE KHUCIOTHI
MPEACTABISIOT CO0OM >KUAKOCTH O€3 I[BeTa, HO C CHUJIBHBIM XapaKTEPHBIM
3anmaxoM. TemrmepaTypa KHUIEHUS 3aBUCUT OT MOJISIpHOUM Macchl. [Ipuuem
4yeM 00JIblle MOJISIpHAsi Macca, TEM BbILIE TeMIepaTypa KUIEHUSI.

B npupone cymectByeT JOBOJBHO 3HAYUTEIHHOE  KOJIMYECTBO

PACTUTCIIBHOTO U KUBOTHOTO CBIPBA, B KOTOPOM COACPIKATCA I(ap6OHOBBIe
KHCJIIOTBI.

HCOOH xBos enu, kpanuBa, BbIJICJICHUS MyPaBbEB
C,HsCOOH — cMonsiHbI€ BBIICJICHUS JI€PEBHEB
C;H,COOH - cnmmBouHOE Maciio

C4HgCOOH - xopHHU TpaBsl BaJepuaHa
CcHsCOOH - reo3anuHoe Maciio
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CH;COOH - npoayKTsl OKHCIIEHHS (YKCYC H JIp.)

(COOH), - conu kanwus (MIMUHAT, PEBEHB, TOMATHI)

Husmue npeactaBUTENTd TOMOJIOTMYECKOTO psiia KapOOHOBBIX KHCIOT
ABIIIOTCS, KaK MPaBWJIO, BOJAOPACTBOPUMBIMHU COCIUHEHUSMHU, B BOIHOM
pacTBOpe JIETKO pachaiaiTcs ¢ 00pa3oBaHMEM KaTHOHOB BOAOPO/IA:

CH;COOH 2 H'+CH;COO
Y TIPOSIBIISIIOT TUIIMYHBIE JUIsSl KUCJIOT CBOMCTBA!

2 CH;COOH + Mg = Mg(CH,COO), + H, 1
2CH3CH2COOH + C&(OH)Z = Ca(CH3CH2COO)2 +2 HZO
nponuoHosda:A Kucioma nponuoHam Kajlovyus

2 CH3COOH + N32C03 =2 CH3COON3 + HZO + COQT

bonbiioe 3HaueHWe B MPOMBIIUIEHHOCTH HMEET  CIIOCOOHOCTH
KapOOHOBBIX KMCIIOT BCTYINATh B PEAKLIUIO CO CIUPTAMM:

CH;COOH + CH;OH —CH;COOCH; + H,O

[Ipuuem, HCOOH gnerko pasnaraercds 0Tpud B3aUMOJEHCTBUM €
BOJOOTHUMAIOIIMMU peareHTamu (B yactHocTH, HySO,):

HCOOH——CO + H;0

Jnss HCOOH Tak e xapakTepHa peakius «CepeOpsiHOro 3epKajiay:
HCOOH + Ag,0 —-CO, 1t +2Ag | +H,0

ITomyuenue:
1. OKHCJIEHUE aJIbJIETHUI0B

2 R-COH + 0, -2 R-COOH (t°, xar. Co(CH;COO), + NaBr )

2. OKUCJICHHE YTJIEBOJIOPOJIOB
a) 2CH4 + 30,— 2H-COOH + 2 H,0O
6)R-CH2-CH2-RR-COOH + R'—COOH (Oz, MHOZ)

[ToMuMoO 3TOrO0, MYpaBBHHYIO KHCJIOTY MOXXHO CHHTE3UPOBATh IO
CIEYIOUIEH CXEME:

CO +NaOH — H-COONa, (mpu HarpeBaHuUW I10J] JaBJICHUEM
razoobpaszHoro CO)

H-COONa+ H,SO4(pa30.) —H-COOH + NaHSO,.
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a YKCYCHYIO KHCJIOTY IO CIEAYIOIIEH CXEME:
CH;-OH + CO — CH;-COOH (CO, 150 °C).

MypaBbrHasE KUCJIOTa MMEET OOJbIIoe MpakThdeckoe 3HaueHue. OHa
aKTUBHO HCIIOJNB3YyEeTCs B KadyecTBE KOHCEpBaHTa (PYKTOBBIX COKOB,
orOenuBaTens, JA€3WH(EKIMOHHOIO Ipernapara. YKCyCHas  KHUCIIOTa
SBJIIETCS XOPOIIUM CHIPbEM ISl TOJTYYEHUSI B TIPOMBIIIICHHOM MaciiTabe
KpacuTeNel, alleTaTHOTO BOJOKHA, MEIMKAMEHTOB, OPTAaHMUYECKOTO CTEKIIA.
OCHOBHBIMM MHTPEJUEHTAMH B COBPEMEHHOM IPOU3BOJCTBE MbLIa
SBJIAIOTCS] HATPUEBBIE U KAJIMEBBIE COJIM BBICIIMX KAPOOHOBBIX KUCIIOT.

Cnoxxnbie 3(hUpbl — NPOAYKTHI peakiusi oOMeHa KapOOHOBBIX KHUCIOT CO
CIIUPTAMHU:

R-COOH + HO-R' 2R-COOR " + H,0

CriocoOHOCTh KapOOHOBBIX KHCIOT K ATepuuxanuu (peakius oOMeHa)
Oblla BBISIBJIGHA CIydYalHO B peakUWd C HUCIOJIb30BAaHUEM CIHPTa,
MeueHHOro m30TomoM '°O. Ilo OKOHYAHMM PEAKIHH BBIACHHIOCH, UTO
KHCIIOPOJ OKa3ajcs B COCTaBe HE BOJbI, a dupa. M3 uero crnegyer, 4To npu
OOMEHHOM B3aMMOJICMCTBUM KapOOHOBAs KHUCIOTAa BCETr/Ia OTJAET TPYIITY
OH, a coupr - arom H, B ommuMe OT peakuuu HEATpaIU3aLun
HeopraHmdeckoii kucnotsl menodsto (H + OH = H,0).

Peaknust oOMEHHOTO B3aMMOJEWUCTBHS O0paTWMa, OJHAKO pPEAKIUS
TepuUKaIUy JTydllle MPOTEKAET B KUCIOTHOM cpejie, a oOpaTHas peakius
(ruzposin3) - B IIETOYHOM.

B Tabnune npuBeneHbl mpuMepbl HanOojiee MPUMEHSEMBIX CIIOKHBIX

3(upoB.

CH;COOC,H;5 | DtmimTanoar ODTHnaneTar,
YKCYCHOJTUJIOBBIN (Up

C,H;COOCH; | MetunnponaHoat MeTunnponuoHar,
MIPOBUOHOBOMETHUIIOBBIN
aup

CsHsCOOC,H;5 | Otun6en3onkapOokcunat | ITUI0EH30aT,
OEH30MHOATUIIOBBIN YpUp

HCOOC¢H;5 dbeHnIMeTaHoaT dennndopmuar,
MypaBbUHO(EHMIIOBBIN 3up

Cpenn clOXHBIX dS(QHUPOB HE PEaKo BCTpeyaroTcs OeclBETHbBIE
JIETKOKHIIAIINE TOPIOYNE JKUJIKOCTH C MPHUATHBIM (DPYKTOBBIM 3allaxoMm, B

gactHoctH: CH3;COOCH,CH(CHj3), - 3amax ©0ananoB, C;H,COOCH; -
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3amax s6mok, C3H,COOC,Hs - 3amax ananacoB, C;H,COO(u30-CsH) -
3amax rpyul.

3HauMUTeNbHAS YaCTh CIOXKHBIX 3(PUPOB 005i3aHa CBOE M3BECTHOCTHIO B
MEPBYI0 OYepelb UMEHHO ATOMY (PYKTOBOMY WIIH I[BETOYHO-TPABIHOMY
3amaxy, KOTOpPBIA JelaeT WX BOCTPEOOBAHHBIMH W B  IHIICBOM
MPOMBIIIJIEHHOCTH, U B mapProMepuu, U KOCMETOJOTMH KaK HOCHUTEJIeH
(bpykTOBOro pactutenbHoro apomara. CroxkHble 3(UPBI KaK KpacUTENIU
AKTUBHO HCIIOJB3YIOTCSI M B IPOU3BOJICTBE JIAKOKPACOUYHBIX M3JICTUNA, a
TAKX€ B U3TOTOBJICHUH LIEJUTFOIO3bI.

CrnoxxHbie 3QUpbI TPEXaTOMHOT'O CIIUPTA U BBICHIUX KapOOHOBBIX KUCJIOT
HOCAT Ha3BaHUSI )KUPOB:

CH3(CH,);sCOOH mn  C,;H; COOH rexcafeKaHoBas, HWIH [albMHTHHOBAS
CH;(CH,)sCOOH wumu C,7H;sCOOH OKTANeKaHOBad, HIHM CTeapHHOBAA

CH;(CH,);CH=CH(CH,);COOH nm C;H;;COOH 9-OKTameleHOBad, MIIH OJIeMHOBAT

[IpuMepom kupa MOMKET CIY>KUThb JIOOOM U3 BBIICYKAa3aHHBIX KUCIOT
CMENIAHHBIN CO CIOKHBIM 3(PHUPOM TPEXaTOMHOTO CIIUPTa (TJIUIIEPUHA):

H2C_O_CO_(CH2)14CH3
HC_O_CO_(CH2)1BCH3

H2C—O—CO_(C|¥Z:C/(CH2)7_CH3

TR

[Ipuuem, TeMnepaTypa IUIABICHHS JKHApPA HAXOAUTCA B MPSIMOUN
3aBUCUMOCTH OT COJIEP’KAHUSI OCTATKOB HEHACBIIICHHBIX KUCJIOT. TO €CTb,
YEM BBIIIE COAECPKAHHE OCTATKOB HEHACBILIEHHBIX KHUCIIOT, TEM HHKE
TeMmreparypa IuUiaBjiieHus >kupa. JKujakue B OOBIYHOM COCTOSIHUM SKHPBI
Ha3bIBAIOTCS MacjaMHU, KOTOPBIE JIETKO MOXKHO IEPEBECTH B TBEPAOE
COCTOSIHME IyTEM T'HJIPOT€HHU3ALUH, T.€. IPUCOECINHEHHS IO IBOMHON CBS3H,
HampuMep, pacTUTENbHOE Macio — B Maprapul. boibiiue 00bEMBI
MIPUMEHEHUS] MaprapuHa B MHUIIEBOW MPOMBIIUIEHHOCTH W B JOMAalIHEH
KYXHE HAaKJIaJbIBAIOT KECTKUE TPEOOBAHUS HAa KAYECTBO ATOTO MPOAYKTA.
Kak mpaBwiio, mis peakiuu THAPUPOBAHUSA MPUMEHSIOT KaTalau3aTtop Ha
OCHOBE TOHKOTO Tmopoiika Hukens Ni. Celpoit Maprapud He Bcernaa yaaércs
MOJIHOCThIO OYUCTUTH OT MPUMECH HUKENSA, U TaKOW MPOAYKT MOXKET OBITh
OMacHBIM JJIs1 310pOBbA. [IpuMech HUKENS B pa3IMYHBIX MPOAYKTaX, B TOM
Yucja€ M B MaprapuHe, MOJKET BbI3bIBATh QJUIEPTUUYECKUE PEAKLIHNU U
yXyamare padory noudek. C apyroil CTOpOHbI, IPU AECUCTBUM HUKES Ha
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IIAC-U30MEPHI JKUPHBIX KUCIOT W WX 3(PHUPBI, B HEKOTOPBIX KOIMYECTBAX
00pa3yrTCsl TPAHC-U30MEPHI KUPHBIX KUCIOT U UX dPUPOB, UMEHYEMEIE B
MONYJISIPHBIX W3IAHUSX «TPAHCKUPBD». ITU BEUIECTBA, MO BCEH BUAUMOCTH,
HE SBIIAIOTCS TIOJIE3HBIMU, W Ja)K€ MOTYT YXYIIIaTh 30POBHE UEIOBEKa;
€CTh JaHHBIE 00 MX BPEIHOM BIUSHUU HA CEPACUHO-COCYAUCTYIO CUCTEMY
YeJioBeKa U T.J..

CoBpeMeHHbIE MUPOBbBIE U TOCYJIAPCTBEHHbIE CTAH/IAPThI MPOU3BOACTBA
MaprapuHa 0osiee )XECTKO OTPaHUYHMBAIOT COJIEPKaHNUE BPEIHBIX BEIIECTB B
KOHEYHOM mpoaykre. B mobOom ciywae, Bcerma ciaeayeT YMEPEHHO
MOTPEOJIATh U HATYPAJIbHBIC )KUBOTHBIC KUPHI (TOBSDKHM, OapaHuii u T.1.), U
TaK)XKe MaprapuH (B COCTaB€ T'OTOBOW BBIMEYKH, OCOOCHHO JIUTEIHHOTO
xpa"eHusi). C TOYKH 3pEHUsT TUETOJIOTHH, MPEANOUYTCHUE CTOUT OTIABaTh
pPaCTUTEIBLHBIM MaciiaM, TaKUM Kak MOJICOJTHEUHOE, OJTMBKOBOE, KYKYpPYy3HOE
U T.J., @ TAaKXKe phIObeMy KUY (CoaepsKalieMycsi B ppIOHBIX MPOIyKTax). B
TUX MacjaxX, MOMHMO MPOYEro, COJAEP)KaTCs JAOCTATOUHBIE KOJIWYECTBA
ButamMuHoB D (kanbiudepon), E (tokodepon), F (omera-3, omera-6).
Butamun A, ¢ apyrod CTOpPOHBI, NMPUCYTCTBYET B JKMBOTHBIX MXUPAX, B
MeYEHN MIICKOTIMTAIONINX W PHIO, a TakKe B BUAC OeTa-KapoTHHA B IEJIOM
psiie pacTeHU# (MOPKOBB, THIKBA, CIAAKUN MEpeL U Jp.)

Peaxnus o6pazoBanust xupa ooparuma (peakius yTepuduKaium):

9) O
H,C—OH HO—C—R H2(|3—O—C—R
0
H(|3—OH+ HO—8—R <«~—— HC—O—C—R +3H)0
0
H,C—OH HO—G—R H,C—0—C—R
2IUYepUH  KuUcaomd JHCUP (2TUYepuTmpurapooK cuIam)

[Tpudem, mpsimMast peaxius JTy4Iine uaeT B KUCIOTHOU cpene, a oOpaTHast -
OMBUJIEHHE - B IIEJIOYHOM.

Comu m >upBl KUCIOT CBOM TPHUBHAIBHBIC Ha3BaHMs, KaK IPaBHIIO,
OepyT OT JIATUHCKMX HAMMEHOBAaHWH KHCIOT, a OCHOBOW  JUIS
CUCTEeMAaTHYEeCKMX HANMEHOBAHWW CIy)KaT Ha3BaHUS YIJIEBOJOPOJIOB,
puoOaBysis K HUM cyhdUKC -oam:

(|3| O
C (!
N~ + _
H4C O Na H Yo K
ayemam Hampus Gopmuam xkanusi
(amanoam nampusi) (memanoam Kanusi)
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/ H—C CH
H3C—C\ \ Vath
—CH
CHs

Memunayemam — UFONPONUIPopMUAm
(Memunrsmarnoam) (U30MpPONWIMEMAaHoan)

OO OO O 0Ot
| | |

C /C / \
Z">on 07 >c 07 0—CH,

aseiiesdd XIopucm Bl OUMEMUWIoOKCaIam

@

KUCIoma ORCAILI

HarnsaueiM mpuMepoM B3avMHOTO BIMSHHUS aTOMOB B  MOJIEKYJie
CIY)XUT KapOOKCWiIbHas Tpynmna KapOOHOBBIX KucIOT. KapOonunbHas
TpyIma, BXOJANasi B WX CTPYKTYPYy  MOJIEKYII, TEpsieT CBOHU
WHJMBUIyaJIbHbIE XapaKTEPUCTUKHU, TaK KaK €€ KHUCIOPOJ MPUTATUBAECT K
cebe DJIEKTPOHBI OT KHUCIOpOJa TUIPOKCWIBHOM Tpynmbl. Kucmopon
THJIPOKCUIIA HE CTOJIb CHMJIBHO YAEpPKUBAET aTOM BOJOPOJa, B Pe3yJibTare
4ero pacrajgaeTcs:

Y C//O
\ \
@)

+ H*

SIBneHue 3TO Ha3bIBAETCS AUCCOLMAIINEH (pacia) U SBISETCS TUTUYHOM
JUIsl paCTBOPOB KapOOHOBBIX KUCIIOT.

CtpykTypa coneil kKapOOHOBBIX KHCJIOT MOKET UMETh CJICAYIOIINN BH]I
:[RCOO]Na"

[Ipu mocTpoeHMM HAMMEHOBAHUU >KHPOB 32 OCHOBY B OOJIBIIMHCTBE
ciydaeB OepyT OCTaTKH KUCIIOT M MPHOABIISIOT K HEMY CY(PPUKC -um.
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[l
H,C——0O—C—(CH,);—CH=—=CH—(CH,);—CHj
0
HC—0—C—(CH,);—CH——CH—(CH,);—CHj,

Il
HZC_O—C_(CH2)14_CH3

I
HC*O—C_(CH2)14_CH3
Il
] —0—C— —CH=—CH— —
HaC——0—C&—(CHy)s—CHa HyC——0~—C—(CH,);—CH=—=CH—(CH,);—CH,
MPURATbMUMOCM edpPUH MPUHOASUH, mpuojeam 2aliyepund

[Ipu ombUIEHUH XUPOB 00pazyeTcs TIUIEPUH U MbLJIA — COJIM BBICIINX
YKUPHBIX KUCJIOT, B 4acTHOCTH, Hanipumep C7H;3;5COONa — creapat HaTpusi.

CeromHs MaprapuH SBAS€TCS OJHMM M3 MPOJIYKTOB, HIIMPOKO
BOCTpEOOBAaHHBIX KaK B MHIIEBOM MPOMBIIUIEHHOCTH, Tak U B
WHJUMBUIYaJIbHOM TOTPEOJICHUU, YTO JellaeT TpeOOBaHUS K KadyeCTBY
JaHHOTO TMPOJYKTa JKECTKUMH. B wacTHOCTH, ISl peakiuu TUAPUPOBAHUS
HCIOJIb3YIOT KaTalu3aTop Ha OCHOBE TOHKOTO MOpoika HUKes Ni, 0JTHAKO
HE BCErjJa MOXHO CBhIpOW MaprapuH MOJHOCTHIO OYHMCTUTH OT IMPUMECH
HUKEJISl, 4TO JIeJaeT KOHEUHbIN MPOAYKT BPEAHBIM Jid 310pOBbs. M3BecTHO,
YTO TPUMECh HUKENS, KOTOPHIA MOKET MOMAacTh B HAIll OPTaHU3M Yepe3
HEKOTOpbIE MPOIYKThl, B KOTOPBIX OHA COAEPKUTCA (B TOM 4YHUCIE U
Mapraput) crocoOHa Kak MUHUMYM BbI3BaTh aJUNIEPrUUYECKUE PEaKIUU WU
CHU3UTH pabOTOCIIOCOOHOCTH MOYEK.

Ectp eme npyras npobiema, CKakeM, HUKEIh CBOUM BO3/IEHCTBHEM Ha
LUC-U30MEPBI KUPHBIX KUCIOT U MX 3(UPBL, CIIOCOOCTBYET OOPa30BaHUIO
TPAHC-U30MEPOB (TPAHCKUPOB) KUPHBIX KHUCIOT U UX 3(DUPOB, KOTOPHIE,
KaK CTaj0 M3BECTHO, HE TOJBKO HE SIBIISIFOTCS IMOJIE3HBIMHU JJIsi 370POBbS
4eJioBeKa, HO M, YTO HAMHOT'O XYXk€e, MOTYT yXYAIIaTh €e.

B yacTHOCTH, KaKk CBUJETENbCTBYIOT MOCIEIHUE OTKPBITHS, OHU BEChMa
OTPULIATENIBHO BIMSIOT HA CEPJCYHO-COCYAUCTYIO CUCTEMY YEJIOBEKA U T.J..
BcenenctBue Bcero BbIlIe M3JI0KEHHOTO MOHSTHO, MOYEMY COBPEMEHHBIE
MEXAYHAapOJHblE M OTEYECTBEHHBIE CTAaHJAPThl KauecTBa MaprapuHa
JIOBOJIBHO JKECTKO OTPaHWYMBAIOT COJEP’KAHUE BPEIHBIX MPUMECEH B ITO
JHOOMMOM HAIIMMU KyJIMHApaMH MPOTyKTe.

Opnako, Hago0 cKaszaTh, YTO HE HAAO0 3JIOYNOTPEOsATh HE TOJBKO
MaprapuHoMm (0COOEHHO B COCTaBE KOHAMTEPCKUX W3ACIHUNA C JUTUTEIbHBIM
CPOKOM XpaHEHHs), HO TaK >X€ W HaTypaJbHbIMU >KHUBOTHBIMHU >KHpaMU
(roBsxkuM, OapaHuM U T.1.). Kak pekoMeHayl0T COBpEeMEHHbIE AUETOIOTH
Jydille BCEr0  HCIOJIb30BaTh  pAacTUTENbHBIE  Macjia, TaKhue Kak
MOJICOJIHEYHOE, OJIMBKOBOE, KYKYpPY3HO€ U T.I.. OCOOEHHO MPEINOYTUTEIICH
pBIOU XkHp (BXOAUT B COCTaB PHIONPOAYKTOB). B cocTaBe mepeuncieHHbIX
KUPOB HAXOAUTCA 3HAUUTEIBHOE KOJIMYECTBO HEOOXOIMMBIX U TOJE3HBIX
JUIsL 370pOBbsI 4e€JOBEKa BUTAaMUHOB, Hampumep, D (kambiudepoin), E
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(toxodepon), F (omera-3, omera-6). Ocoboe MeCTO 3aHUMAET BUTAMHUH A,
KOTOPBIA B JTOCTATOYHBIX KOJUYECTBAX COAEPIKHUTCS KUBOTHBIX KUPAX, B
NEYEHU MIIEKONMTAIOIIMX U pbIO, a Takke B BUJE O€Ta-KapOTHUHA B IIEJIOM
psie pacTeHul (MOPKOBB, THIKBA, CIAAKUN Meperl U T.1.).

OnbiT 35. IlosnyyeHne MypaBbMHON KHUCJIOTHI U3 XJopodopma u ee
oTKpbITHE. B mipobupke a (cM. puc. 2) NpUroTOBbTE aMMHAYHBIN PacTBOP
TUApoKCcHaa cepedpa - peakTHB JJIsl OTKPBITUS albACTUAHONW Tpynmbl. J[is
storo BozpMure | karumo 0,2 H. pactBopa AgNO; u 1 karuito 2 H. pacTBopa
NaOH. O06pa3zoBasmuiics 0cagok OKcuaa cepedpa pacTBOpUTe, TpUOABUB 2
karum 2 H. pactBopa NH4OH u 2 xannu Boabl. B npobupky 6 nomecture 1
Karo  xjopopopmMa u 3 karu 2 H. pactBopa NaOH. Harpesaiite
OCTOPOXHO Ha IUIAMEHM TOpEJKH, MOKa HE MCYE3HET KaIulsd XJopodopma.
Jliis oTKpBITHSL 00pa3oBaBIerocs: opMuaTa HaTpUs BIEUTE B TPOOUPKY 6
3aroToBleHHBIM peakTuB. CepeOpo HEMEIJIECHHO BOCCTAHABIMUBACTCS U
BBIJICIIETCS B BUJIE YEPHOTO OCAJIKA:

C|3| NaOH <|3H 0
4
H—C—cI + NaOH H—C—OH H—C
\ NaOH -3 NaCl \ -H,0 N
Cl OH OH
MypaBbUHas
Kncnota
0 0
Y Y4
H—C + NaOH— H—c{ + H,0
OH O Na

MypaBbrHasi KHCJIOTa MOKET pacCMaTpUBaTBhCS KakK cojeprKaias
aNbJACTUIHYIO TPYIIIY:

H—C—OH H—C1OH

| |
0 0

U TIOATOMY JOJDKHA 00JaJaTh BOCCTAHABIMBAIOIIMMHU CBOWCTBaMH. B
JAHHOM CJIy4yae JUIsl €€ OTKPBITUS M MOYKHO BOCIIOJIB30BAThCSl PEaKLMEN
«CepeOpsIHOTO 3epKajay:
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0O @)

/ 4
Ag,0 *+ H—C< — 2A9l THO—C
O_ Na+ O Na
ruapokapboHaT
HaTpus

Pa3nokeHne TpeXraJoreHNpOU3BOIHBIX METaHa TPU KHUIITYCHHU CO
HIeJI0YbI0 U 00pa30oBaHNE MYpPAaBBUHOKHCIIOTO HATPHUSI OOBSCHSET, MOYEMY
npu TOJNydeHUuW Xxjopodopma u3 xXyopaiaruapara wid Homodopma u3
ATHJIOBOTO CITUPTA HEJIb3s KUISITUTh PACTBOP.

DTOT K€ OMNBIT IOKa3bIBAET, YTO TMPH KOHCEPBUPOBAHUU MOYHU
xjiopoopMoM  KiIMHUYecKas Tmpoba TpoMmepa Ha TIJIOKO3y Oyner
MOJIOKUTENILHOM U IPU OTCYTCTBHH TIJIFOKO3BI B MOYE.

OnbiT 36. OkucjieHHMe MYPaBbHUHON KHCJIOTHI IEPMAaHTaAaHATOM
KaJus

[ToaroToBbTEe MPOOUPKY @, 3aKPHIBAIOIIYIOCS MPOOKOW C ra300TBOJAHOM
TpyOKo#t (cM. puc. 2). IlomecTnB B TPOOHMPKY @ HECKOJIBKO KPYITHHOK
dbopmuara Hatpusit HCOONa, npubaBpte 3 kammu 2 H. pactBopa H,SO, u 2
karum 0,1 H. pactBopa KMnQO,. IlnotHO 3akpoiiTe mpoOupKy mpoOKou ¢
ra300TBOJIHOM TpyOkoil. HukHMIT KOHEI] TPyOKH MOMECTUTE B MPOOUPKY 6 ¢
4-5 xamsimu 6aputoBoit Bosibl Ba(OH),. HarpeBaiite oCTOpOXKHO MPOOUPKY
@ HaJl TJTAMEHEM TOPEJIKH.

Kakue wu3smeneHuss HabmomaroTcs B o0eux mnpoOupkax? Hanwuiure
CXeMYy OKHCJICHHSI MYpPaBbUHOW KHCIOTHl TE€pPMAaHraHATOM Kaluid U
O0OBSICHUTE, TOYEMY TIOSIBIISIETCS OCAI0OK B MPOOUPKE 0.

OnbiT 37. Pa3jioxeHne MypaBbHHOM KHUCJIOTHI NMPH HATPEBAHUHU C
cepHoil kucaoTol. IlomecTure B MPOOHPKY HECKOJIBKO KPYHMHHOK
dbopmuata HaTtpus Ha BbeicoTy 1-2  wmm. JloGaBpTe 2  Kamim
KOHIICHTPUPOBAHHOM CEPHOM KHUCJIOTHl W HarpeBaWTe HaJ IUIAMEHEM
TOPEJIKH.
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Brauame BeIfensieTcss CBOOOMHAs MypaBbHHAs —KHCIOTa. 3aTeM
KOHIICHTPUPOBAHHAS CepHAas KUCIOTAa OTHUMAET OT HEe BOJY U MPOUCXOIAUT
OypHOE pa3lioKEHHE MYpPaBbHUHOW KHCJIOTHI C BBIJCICHHEM OKCHIA

yriepona (II):

H
O:C< — =~ CO+H,O0

OH

[lonHecs oTBepcTHE MPOOUPKU K IUIAMEHU TOPEIKH, MOXKHO MO/KEUYb
okcu yriiepojia. OH roput rojry00oBaThIM IJIAMEHEM.

C moMouipio 3TOM peaklMi MOKHO OTJIMYWTHh MYPaBbUHYIO KHCIIOTY OT
OYEHb MOXO0XKEHW Ha HEE M0 3amaxy YKCYCHOM KHCIIOTBI, KOTOpas IpHu
HarpeBaHuu ¢ KOHLIEHTPUPOBAHHOW CEPHOU KUCJIOTOM HE BBIAEISIET OKCHUJIA
yriepoja (I1).

OneiT 38. Iuccounanus ykcycHoii kuciaorbl. Hanelite B mpoOupky 2-3
KAl YKCYCHOM KHCJOTBI, NpuOaBbTe 2-3 KAl BOJbI U HUCIBITAUTE
PEaKIrI0 PaCTBOPA HA JIAKMYC. 3aIlUIINATE B TETPAJb CXEMY JUCCOLIMALINH.

OneiT 39. YCTOHYMBOCTH YKCYCHOH KHCIOTBI K OKHcauTeasam. K
pacTBOPY YKCYCHOW KMCIJIOTBI; IOJYYEHHOMY B THPEIBIAYIIEM OIIBITE,
n00aBbTE HECKOJIBKO Kallelb MepMaHranata kamms u 2 H. pactBopa H,SOy,
IepeMeranTe.

Yro nabmogaercs? Kakoil BBIBOJI MOXHO clelaTh W3 3TOrO OMbITa 00
OTHOILLIEHUH YKCYCHOW KUCJIOTHI K OKHCIUTEISAM?

OnbiT 40. OTKpBITHE YKCYCHOM KUCJIOTHI. ITostydeHne KoMIIeKCHOM
JKeJIE3HOM COoJIM M pas3jiokeHue ee npu Kunsadyenum. [lomecture B
mpoOHUpKy HeCKoIbKo KpynmuHOK arterata Hatpust CH;COONa. Yoenutecs B
TOM, YTO OH HE MMeeT 3amaxa. Jlo6aBbTe B MpoOUPKY 3 Karuik BOIBI U 2
karu 0,1 H. pactBopa FeCl;. IlosBisiercs kenTo-KpacHOEe OKpallliBaHUE OT
00pa3yroleicss Keae3HOM COJIM YKCYCHOM KHCIOTHI (amerara jKeresa).
3anuumTe CXeMy peakiuu.

dakTUYEeCKH aleTaT jKejie3a YaCTUYHO THUAPOIU3YETCsl ¢ 00pa3oBaHUEM
KOMIIJIEKCHOTO COEAMHEHMSI, UMEIOLLETr0 ropasio 0oJiee Cll0)KHOE CTPOCHHUE.
[TomorpewTe pacTtBOp A0 KuIleHUSA. HeMmemieHHO NPOUCXOIUT THUIPOJIN3
coliu keinesa. Beinensercss kpacHO-OypbIii 0CaJIOK HEPACTBOPUMOTO B BOJIE
ocHoBHoro arerata >xene3a Fe;O(CH;COO),;. Haxopnsuuiics Hax HUM
pacTBOp, HE COAEPIKAIIUI MOHOB Kejle3a, CTAHOBUTCS OECIIBETHBIM.
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OnucaHHYylO pEAKUUI0 NPUMEHSIOT B KAYECTBEHHOM aHalu3e s
yaanenus okcuna xenesa (I111) uz pactopa.

Peakuuio 3Ty MOXXHO IMPOBECTH M CO CBOOOJHON YKCYCHOM KHCIIOTOM,
MpEABAPUTEIBLHO HEWTPAIM30BaB €€ IIEN0Ybl0 (MOJB3YsICh JIAKMYCOBOM
OyMaxKo).

OnbiT 41. IlonyyeHue HATPHEBOH COJM IIaBeJeBOH KHCJIOTHI
(okcasara Hatpus). /loka3areJbCTBO CTPOCHHUS IIABEJIEBOl KHCJIOTHI.
[TomecTute B CyxXyro NpoOUPKY HECKOJIbKO KPYNMHHOK (popMUaTa HaTpUs U
HarpeBanWTe HaJ IulaMeHeM ropenkd. CHadana cojb IUTaBUTCSA, ITOTOM
HAYMHAETCsl €€ pa3sioKeHHe ¢ OypHBIM BBIJIEIEHHUEM BOJopoaa. Kak MOXHO
ero oTkpbITh? HarpepaiiTe OCTOPOKHO, 4TOOBI BEIIECTBO HE OOYTIUIOCH.
XoJI peakuuu:

i I
H—C|)|—ONa C —ONa
|C|) 1t | —ON
H— C—ONa ‘(‘3 @
0

Tak Kak CTpoeHME MypaBbMHOM KHUCJIOTBI XOpPOLIO HW3BECTHO, TO
NpUBEACHHAS PEaKIUs MOXET CIYXUThb JUIsi OOOCHOBAHMSI (HOPMYJIIbI
CTPOEHHMsI IIaBEJIEBOM KUCIOTHI, IIPEACTABIAOIEH, OUEBUIHO, COCIUHEHNE
JIBYX OCTaTKOB MyPaBbUHOM KUCJIOTBHL.

OnbiT 42. Pa3ziokeHue miaBeieBOii KHCJIOTHI NPH HArpeBaHHUU.
HaceinbTe B cyxXyro npoOupKy a (cM. puc. 2) HIABEJIEBYIO KUCIOTY CIOEM
10-15 MM, 3akpoiiTe MPOOKO# ¢ Ta300TBOIHON TPYOKON U OIyCTUTE TPYOKY
B JIpyrylo npoOoupky 6 ¢ 2-3 karusimu OapuToBOi Bojbl. Harpeiite
npooupKy a 10 odpazoBanus ocagka BaCO; B npoOupke 6. 3aTeM BBIHBTE
OTBOJHYIO TPYOKY M3 KUAKOCTH M, IPOJOJIKAs HAarpeBaHHE, MOJOXKTUTE Y
OTBEPCTHSI TPYOKHU BbIIEISIOMUNCS Ta3. OH TOPUT XapaKTEPHBIM TOTyObIM
riaMeHeM. X0/ peaKiuu:
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2
C\Q
H
¢O
co, + H—C\
0 l OH
C%
\OH OH, + CO,

[Tocnennsiss peakuusi MPOXOJUT B MPUCYTCTBUU KOHIIEHTPHUPOBAHHOM
CEpHOM KHUCIOTHI MpU OoJiee HU3KOU TeMIIeparype.

OnbiTt 43. Ilpurorosienne mblLiIa. Cmocod 1. OwmbUieHue xupa
BOJHBIM pacTBOpoM Imieiaoun. B HeOompmyto daphopoByro dYamiky
auaMeTpoM 5-6 cm momectute u3 Oropetku (puc. 4) TouHOo 1w
kacTopoBoro Macia u 0,2 mi (4 xamm) 35%-Horo pacTBopa €IKOro HaTpa
3 cocemHel OropeTkw. Tak Kak KacTOpPOBOE Macjio HMEET OOJIBIIYIO
BA3KOCTh, TO KOHYMK OIOPETKH HE JOJDKEH OBITh OYEHb Y3KUM, YTOOBI HE
3aJIep>KUBaTh pabOTBHI.

B Sl v 9 i L 30 PV T

Puc. 4. bropertka ¢ kactopoBbiM MaciioMm  Puc. 5. Bapka mbuia.
Y €JIKUM HATPOM.
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HeGonpmiol CTEKISHHONW MaJOYKOW pa3MeNiaiTe IIeI04Yh ¢ MacjiaoM 0
o0pa30BaHusl BIIOJIHE OAHOPOIHON 3MYIbCUH.

KacropoBoe macno B OTiaM4ne OT HOJCOJHEYHOTO HAYMHAET OMBUISATHCS
KOHIICHTPUPOBAHHOW IIEJNOYBI0 YXKE Ha XOJIOAy, 4YTO 3aMETHO IO
3aryCTEBAHMIO Macjia NpPH CMENIEHWHU €ro cO WIEJOYbI0 - MPOHUCXOAUT
o0Opa3oBaHuE IMYJIbCUU.

3aTeM MOCTAaBbTE YAIIKY Ha KOJBIO C aCOECTOBOM CETKON M HarpeBauTe
Ha TJIJaMEHU TOPENIKM Tak, 4ToO0bl HeOombimoe miaMs (10-5 MM) kacaiaoch
cetku (puc. 5). Bce Bpemsi momemmBaiTe cMeCh CTEKJISIHHOW TMaJIOYKOM,
MPUICPKUBAS YAIIKY PYKOW WIIM MUHLIETOM.

Korma macca HauHer 3arycreBarh, J00aBbTE€ U3 MPOOUPKH 2-3 M
JUCTUUIMPOBAHHOW BOJBI M CHOBA HAarpeBaiTe, BCE BpPEMs IOMELIMBAs,
[OKa HE€ TMOJYy4YUTCS OJHOPOAHAs M Tpo3payHas Clerka KeJlToBaTas
KUJIKOCTh, TaK HA3bIBA€MbI MBUIbHBIN KjeW. [Ipomormkaiite BblmapuBaTh
BOJY, ITOKa MBUIbHBIN KJIEH HE HAYHET MPHUCTABaTh K MaJIOUKe BCe OOJIbIIe U
OoJbIle UM, HAKOHEL, HE CTaHEeT 3acThiBaTh B BHJE OEJBIX PBIXJIBIX
IJIACTUHOK MOCJI€ BBIHUMAHUS MAJIOYKHU W3 YallKu. CHUMUTE YalllKy C OTHA.
Ecium Bapka muia HOPMaJbHO W MBUIO HE MOATOPENO, TO IMOJYyYHUTCS
HEOOMNBIION Kyco4yeKk TBepaoro Oemoro Meuta. [IpomsBenurte mnpoOy Ha
MOJIHOTY OMbUIeHMs. J[Jig 3Toro kpynuHKy Mbutia (1-2 MM B auamerpe)
MIOMECTUTE B MPOOUPKY, a00aBbTe 1-2 MJI AUCTUIIMPOBAHHOM BOABI U
Harpeiite no kuneHus. Eciu npoda pacTBOPUTCA HALENIO, TO OMBUICHHE
3aKOHYEHO.

OOparuTe BHUMaHHE HA TO, YTO NPU Bapke MbUIA OJIHOBPEMEHHO
oOpasyercsi U INIMIIEPUH, KOTOPBIM OCTAaeTCs B MPOCTOM, TaK HAa3bIBA€MOM
KJIeeBOM MbLIe. Cxemy peakii OMBUICHHS CM. B criocode 2.

Cnocod 2. OMbuieHHE XHMpa BOJHO-CHUPTOBBIM PAacTBOPOM MIEIOYH.
[TomecTuTe B MasieHbKY10 K0JIOY MM TpoOUpKy 1 mi1 kacTtopoBoro macna, 1
Mi coupta U 1 M 35%-nHoro pactBopa NaOH, xopoino nepemernainre,
HarpeiTe Ha BoAsHON O6ane. OMbUIEHUE MPOTEKAET MPHU CIA00M KUTISTYECHUU
B TeueHue 5-7 muH. HeckosibKO Kamenb pacTBopa MepeHecuTe B MPOOUPKY,
npubaBpTe 2-3 MJI JUCTHUJUIMPOBAHHOM BOJIBI M HarpeuTe 10 KUIICHUS.
[TonHoe pacTBOpeHHEe MPOOBI B BOJE YKAa3bIBAaCT HA MOJTHOTY OMBUICHUS.
JUist  BbIIENEHUS MbLJIa W3  BOJHO-CIMPTOBOrO pacTBopa J100aBbTeE
HachleHHOro ropsiuero pacrsopa NaCl (BbicanuBaHHE MbLIA) TakK, YTOOBI
CJIOW MbIJIa TIOJHSJICS B TOPIBIIIKO KOOkl [locie paccimanBanus oxmimaauTe
pPacTBOp M CHUMUTE BEpXHUM coi Mblia [1]. [IpuMepHBbIil X0 peakunu:
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I H
H—C—O0—C—Cy/H |
177738 H—C—OH
‘ 7 | I
- +
H—C—O0—C—C4;Hzs + 3 NaOH —— H—C—OH + 3 Cy7H3s—C—O Na
\ 0 ’
I H—C—OH
H—c|:—o—c—c17H35 |
" H

H
OnbiT 44. PacTBOpeHue MbLIa B Boje. M3 MoJlydeHHOr0 HaTPUEBOIO

MbLTa 3arO0TOBLTE BOJIHBIN pacTBOp. JIJist 7TOr0 Kyco4yek MOJy4eHHOTO MblLia
(oxono 20-30 wmr) pactBoputre B 2-3 MIJI JUCTUUTMPOBAHHOM BOJIBI.
[TogorpeliTe mpoOUPKY Ha TOpEIKEe M yOEAWTEeCh, YTO TPU HATPEBAHHUH
MBUIO  pacTBOpSETCS  3HA4YMTENbHO  ObicTpee. [lpu  BCTpsxuBaHUM
COACP)KMMOT0 MPOOUPKHU HaOI01aeTCss 00MiIbHOe BeneHuBaHue. [logo0HO
HAaTPUEBOMY U JIPyTHUeE IIEJIOYHbIE MblIa (KaJueBOE€, aMMOHHEBOE) XOPOIIIO
PacTBOPSIIOTCS B BOJIE.

OnbiT 45. BbigesneHue CBOOOAHBIX KUPHBIX KHCJOT U3 mbLia. C
MTOMOIIBIO TUIIETKH TIOMECTHTE B MPOOUPKY 5 Kamelb MPUTOTOBICHHOTO
KOHIICHTPUPOBAHHOTO PAacTBOpa MbLIa U J00aBbTe K HeMy | karuio 2 H.
pactBopa H,SO,. Hememnenno BeimagaeT OeNbld  XJIONMBEBHUIHBIN
MAaCJISTHUCTBIA 0CaJIOK CBOOOJHBIX YKUPHBIX KHCJIOT, KOTOPBIA COXpaHUTE
JUISL CIIEAYIOLIETO onblTa. Hanumure cxeMy peakiuu.

OnbiT 46. /loxka3aTebCTBO HeNpeaeJbHOCTH KUPHBIX KHCJIOT. B
NPOOUPKY C BBIICIACHHBIMH >KHPHBIMH KHCJIOTaMH J00aBbTe 2-4 KaIliu
OpoMHOM Boabl. HememneHHO mTpoHCXOAUT oOecIBEYHBAHUE OPOMHOM
BoAbl. OUEBHIHO, B COCTAB KHUPHBIX KHCIOT KACTOPOBOTO Macja BXOMIST U
HeMpeeTbHbIC KUPHBIE KUCIOTHI, KOTOPBIE JIETKO MPUCOEAUHSIIOT OpOM O
MECTy pa3pbiBa JBOIHON CBSA3M, 0OECIBEUMBAsl MPU 3TOM OPOMHYIO BOJY.
[Ipucoenunenue OpoMa K OJIEMHOBOM KHCJIOTE MPOTEKAET CIEAYIOLUIUM
00pa3oM:

Br
H.__~ (CH,),CH, Ay~ (CHy),CH,
| +Br, — =
H (CH,),COOH H. /™ (CH,),COOH

HazoBute mosyueHHoe mnocie 6poMupoBanusi coenuuenue. Kak BUIHO
U3 (QOpMyJbl CTPOEHHUS, XKHUJKAsl OJEHWHOBAs KHUCJIOTA SIBISIETCA yuc-
uzomepom. Tpanc-uzomepom 3TON KUCIOTHI SIBJISIETCS TBEPasi dJanMHOBAs
kuciorta. Hanumure Gopmyity CTpOSHHS 3JI1auIMHOBOM KUCIIOTHI.
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OmnbiT 47. Crioco0HOCTH MbLJIA IMYJbTHPOBATh KUPHI. [lomecTure B
npoOupky 1 Kariro MOJACOJHEYHOro Macia, J00aBbTe 5 Kamenb BOJbI U
OPHEPTUYHO BCTPAXHUTE. Macimo pa3apoOnseTcs Ha MENKHE KamelbKy,
o0pa3yrolue MyTHYIO XKHUAKOCTh - IMYJIbcHI0. OJIHAKO 3Ta 3MYJIbCHUS OYEHb
HEYCTOMYMBA, U YXKE YEPE3 HECKOJIBKO CEKYHJI KalleJbKH Macja HauYWHAIOT
cIMBaThCsl B 0oJiee KPYMHBIE KaIUIM, KOTOpbIE IOCTENEHHO BCIUIBIBAKOT
KBEPXY.

K oOpazoBaBuieiicss 3MyJIbCUU 100aBbTE ¢ TOMOUIBIO MUIETKU S5 Kareib
IIPUTOTOBJIEHHOI'O PAHEE pacTBOpa MbLIA U CHOBA DHEPTUYHO BCTPSIXHUTE.
OOpa3yercs MOJIOUHO-0€1asi IMYJIbCHsS, KOTOpasl K€ HE pacCIauBaeTcsl Tak
OBICTPO, KaK paHbIIIE.

OnbiT 48. BbicannBanue Mbuia XJopujaoM Hatpusi. C IOMONIBIO
MUATICTKH TIOMECTUTE B MPOOMPKY 5 Kamenab pacTtBopa Mbiia. JloOGaBbTe
HECKOJIBKO JIONMATOYEK CYyXOro XJIOpUAa HATPUsi. JHEPIrUYHO BCTPSIXHUBANTE.
ITo mepe pacTBOpeHMsI XJOpHaa HAaTpUsl PacTBOpP HAYMHAET MYTHETb, Tak
KaK pacTBOPUMOCTb HATPUEBOTO MbLJa MOCTEINEHHO MOHWXKAETCS, OHO Kak
OBl «CBEpPTHIBACTCS» W B KOHIIE KOHIIOB BBIJCISETCS B BHUAE OCIOTO
TBOPOXKUCTOTO 0CaJIKa, BCIUIBIBAIOIIETO HAJ MPO3PAYHOMN KUIKOCTHIO. ITOT
MPOIECC B TEXHUKE HA3bIBACTCS BbICAIMBAHUEM. BBIJETUBIIMIICS HaBEPXY
OeNpIii 0CaTOK MbIJa HAa3bIBAIOT SAPOM, T. €. YHCTBIM MbLIoM. OTcroma
Ha3BaHue sapoBoe MbUIO. [logymaiiTe, 4TO HAXOAUTCS B MPO3PAYHOM
BOJIHOM PacTBOPE IO/]1 CJIOEM Mbl1a?

OnbiTr 49. OOpa3zoBaHHe HEPACTBOPMMBIX KAJbLHUEBBIX COJICH
SKMPHBIX KHCJIA0T. C MOMOIIBIO MUIETKUA TOMECTUTE B MPOOUPKY S5 Kameb
pacTBOpa MbUIa M J00aBbTe | KaIjilo pacTBopa XJIOpUJA KaJIbIIUS.
DOHepruyHo  B30ostaiite. HememneHHo  BemagaeT  Oenmblii  0CaioK
HEPACTBOPUMBIX B BOJIE KaJBIIMEBBIX COJIEH JKHPHBIX KUCIOT (KaJbIIMEBOEC
MbUTO). Hamummre cxemy peakiuu, UCHOb3Ys Jisi 0O03HAUYECHHS MbLIa
dbopmyIry cTeapaTa HaTpHS.

DTO0 0JIHA U3 PEaKIIUA, 00YCIOBINBAIOIINX )KECTKOCThH BOJIBI.

OmnbiT 50. O0pa3oBaHue HEPACTBOPUMOIO B BOJ€e CBHHIIOBOI0 MbLJIA.
C nmomouIbl0 NUMETKH MOMECTUTE B MPOOUPKY S5 Karenb pacTBOpa MblLIa U
npubasbTe 1 kammo 0,1 1. pactBopa (CH3COO),Pb. HemennenHo Beimanaer
OeJblil HepacTBOPUMBIN B BOJIE OCAJ0K CBUHIIOBBIX COJIEH KUPHBIX KUCIIOT.

Hanummre ypaBHeHHe peakuuu oOpa3oBaHMsS CBHUHIIOBOIO MbLIa W3
oJieaTa HaTpUs.
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OnpiTt 51. I'maposm3 cnupToBOro pacreopa mbuLia. Ilomecture B
NpoOUpPKY KPYNUHKY CBapEHHOTO MbLIa U J00aBbTe | KaIio COUPTOBOTO
pactBopa (denondranenna. IlokpacHenus He HalOmomaercs. ITO
MOATBEPXKAACT, UYTO CBAPEHHOE MBLIO SIBISIETCS CMECHIO COJIEH BBICIIMX
KUPHBIX KHUCIOT M HE COJEPXKUT cBOOOAHOM mienouyn. [IpubGaBbTe B
npobupky 5-10 kamenb IUCTWIIMPOBAHHOM BOJbl. Kak m3MeHsieTcs: 1BeT
pacTBOpa npu npudaBiIeHUU BOJbI? Hanmummre ypaBHEHHE TPOUCXOISALLIETO
C MBIJIOM MPEBPAIIICHHS.

Peak1yist BOIHBIX pacCTBOPOB MblJla BCEr/1a IIEI0YHAs.

Eciu B cBapeHHOM MbUIE€ €CTh M30BITOK WIEJNOYM M OHO Cpasy
OoKpamuBaerca (EeHONIPTAIENHOM, TO CJIEAYeT MPOAENIaTh OIbIT €O
CIIMPTOBBIM pacTBOPOM MbuIa [1].

Bonpockl k KOHTPOJILHOI padoTe

l. ApryMEeHTMpOBAaHO TOJATBEPIUTE, UYTO JAHHOE COEJUHEHUE
MpeACcTaBisieT cOOOM: a) ATuiareTaT; 0) n3oamuIaIeTar.

2. Hanummwure peakuuio TUApOiU3a *Kupa U MPUBEIUTE APTyMEHTHI,
MOATBEPKTAFOIITUE TTPUCYTCTBUE TTPOTYKTOB THIPOIIH3A.

3.  VYKax®HTe OCHOBHBIC XapaKTEPUCTHUKH, OTIMYAIOIINE JIPYr OT
Jpyra: a) IaBeJeBYI0 U YKCYCHYIO KHUCIIOThI; 0) YKCYCHYIO U MYpPaBbUHYIO
KHUCJIOTHI.

4. IlpuBemute CTPYKTypHBIE (QOpMYIbl W JalTe Ha3BaHUSI IO
MEXIyHapOJHON HOMEHKJIAType TMEepPEYUCICHHBIM KHUCJIOTaM: a) H-
BaJIEpUAHOBAasl KUCIOTa; 0) MPOMAaHKapOOHOBAs KHCIJIOTA; B) MPOMUOHOBAs
KHCJIOTa; T) aKpujioBas KHUCIOTa; J) MporaHAuKapOOHOBasi KHCIIOTA; €)
SHTapHAs KUCJIOTA; )K) I[aBeJieBasi KUCIIOTa.

5. HazoButTe mnepedyuciIeHHbIE KHUCIOTHl B COOTBETCTBUE C TpeMs
u3BecTHbIMU HoMeHkJatypamu: a) C;H,COOH; 6) C4HyCOOH; B)
CsH;;COOH. B «kauectBe npumepa mnpuBeneHa kuciora CH3;COOH:
(YKCycHasl KHCIIOTa, METaHKapOOHOBas, STAHOBAS).

6. VYkaxurte mATh HauOoJIee U3BECTHBIX KUCJIOT, BXOJAIIUX B COCTaB
’KUPOB M HATTUIITUTE UX XUMHUYECKUE (OPMYJIBI.

7.  Hanummre cxembl MOJYYEHUS U3 MPOMUOHOBOW KHCIIOTHI: a) COJIH;
0) cnoxxHoro »¢upa; B) amuja (B ABe CTaUN); T') aHTUPUIA.

8. IlpuBenure XMMHU3M CHHTE3a 8mop-Oymunanerara, IpUMEHss s
aIMUIMPOBAHUS: a) YKCYCHBIM aHTUIpUA, ©) XJIOpaHTHAPHUA KHUCIOTHI
(ameTmn xjJopun).

9. PaccraBpTe B TOpsiAKE YOBIBaHWS AaKTUBHOCTH B PEAKIUAX
alETUPOBAHUS YKa3aHHbIE XUMUYECKHE COCAUHEHHUS: aHTUIPUJ KHUCIIOTHI,
KapOOHOBYIO KHCJIOTY, XJIOPAHTUPHU KUCTOTHI.

10. Hamnuiere cxeMy IIEIOYHOTO THIPOJIN3A TPUCTEApUHA.
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YIVIEBOJAbI. MOHOCAXAPHU/bI

VYrieBosbl - Kak MoKas3bIBaeT Ha3BaHME - coeauHenus cocrara C,(H,0),
(rme n=3, 4, 5 u T. 1.) U POACTBEHHbIE UM MO COCTaBy U cBoicTBaM. OHU
JEATCS HAa MOHOCAXapuibl, WIM TPOCTHIC YIJICBOABI, MOHO3Bl H
MOJIMCaXapu/JIbl WIIA CIIOKHBIE YTIIEBOJIbI, WIIH MOJIUO3HI [5].

Monocaxapusibl ~ MMEIOT  TpPUBUAIBHBIE  HA3BaHUsA,  KOTOpbIC
PEKOMEHAYIOTCA U MEXIYHAPOJIHONM HOMEHKJIATypou. it HUX XapakTepHO
OKOHYAHUE -03a, JJIS Ha3BaHUM CaxapoB, COJEPKAIIMX KETOTPYIIY Y
BTOPOT0 YIVIEPOAHOTO aTOMa, YacTO MCHOJb3YIOT OKOHYAHUE -)103d
(pulynoza, kcuiynosa). YTIEBOJbl ONTHYECKM AKTUBHBI W OOBIYHO B
npupoje HaxoasTcs B D-dopme, T. €. pacnionoxenue H u OH y nociiegHero
(cuutas  cBepXy OT  QIbJCTUJHONW  WIM  KETOHHOW  TPYIIIIBI)
ACUMMETPHUYECKOTO YTIIEPOJTHOTO aToMa TaKOe ke, KaK y D-TINIepUHOBOTO
albJerua.

Monocaxapunsl (M Bce  Apyrue  yIJIEBOJBI)  OTHOCSATCA K
noNMU(PYyHKIMOHATIBHBIM ~ CO€IMHEHUsIM. B Monekyne MoHocaxapuaa
UMEIOTCS  (DYHKIIMOHAJIBHBIC TPYIIIBI pPa3HbIX THIMOB: rpynmnsl OH
(cuptoBast dyHkums) u rpymmsl CO (ampaerugHas WM KETOHHAs
¢byukuus).  I[loatomy — paznuuaroT  anpo3bl  (aIbJAETUIOCIUPTHI,
CIIUPTOAJBJCTUIBI) W KETO3bl  (KETOHOCHHUPTHI,  CIHHUPTOKETOHHI).
Baxxuenmmii npeacTaBUTENb albJl03 - 3TO TIIFOK03a, MPEACTABUTENb KETO3 -

bpykTo3a:

CHO CH,OH
H—————OH ——o0
HO————H HO——+——H
H————OH H————OH
H—————OH H————OH
CH,OH CH,OH
2NII0K03a ¢dpykmosza

['moko3a (BuHOrpaaHbli caxap) U (pykro3a ((pyKTOBBIA caxap)
SBIISIIOTCS.  CTPYKTYPHBIMH ~ HM30MEpaMH, WX MOJEKyJsipHas ¢opmyia
C6H1206.

Monocaxapuibl B pacTBOPE CYIIECTBYIOT B HECKOJBKUX TayTOMEPHBIX
dopmax. Hampumep, Haubonee pacnpocTpaHEHHBIM B  MPUPOJE

89



MoHocaxapun riroko3a CqH ,Og cyliecTByeT B pacTBOpe B 5 TayTOMEPHBIX
dbopMax M OJHOM TUAPATHOM, KOTOpas 0Opa3yercs ¢ MPUCOCTUHEHUEM
MOJIEKYJIbI BOJIBI K aJIbJACTHIHOM rpymie

CH,OH
CHzOg' HCOHO. H
H
H
| OH H
OHH /O H OH

@)

H OH \ CH,OH H/ H H

bgha-D-rnrok H
anbga-D-rniokonmpaHosa ansa lokopypaHosa

CH,OH /

anbgerngHas popma

H O_ OH D-rntokosbl
Komh d +H,0 H H,0
H OH OH
6ema-D-rnokonupaHosa H——OH b6ema-D-rniokodypaHosa
H——OH
HO——H
H——OH
H——OH
CH,OH

rmgpaTtHasa gopma
D-rntoko3sbl

[uknmraeckue GOpMBI YTIICBOAOB HA3bIBAIOTCS €I TOTyalleTaIbHBIMHU.

[Tonyaneranb — BEIIECTBO, SIBJISIFOIIEECS MPOAYKTOM B3aUMOJICHUCTBUS
CrupTa ¢ KapOOHWJIBHBIM COCAMHEHUEM, allbJIETUIOM WU KETOHOM, B
cootHouienun 1:1. Ilomyamerans anpaeruja WMEET CTPOEHHE BUAa R—

CH(OH)-OR’ :

C2H5—O—H + CHQZO 2 C2H5—O—CH2—OH
IMAHOJ MmemdaHdjlb noayayemaib 5maHold U MEeNAaHAIA
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Kaxk npaBuio, noisiyaneranyd HEYCTOWYMBBI M PA3JIaraloTcsl Ha UCXO/IHbBIC
KOMIIOHEHTBI, €CJM MONbITaTbCSI MX BBIIAECIUTH B 4ncTOM BHae. OIHAKO,
[MKJIMYECKUE TOJIyalleTali, K KOTOPbIM OTHOCSITCA U LUKINYECKUuEe (HOPMBI
YIJIEBOJIOB, BIIOJIHE YCTOMYMBBI H3-32 CBOETO ILHUKIMYECKOTO CTPOCHMUS.
bonee Toro, B ciydae yrieBOJOB MMEHHO IUKIWYEecKHE (QopMbl Oolee
YCTOWYUBBI, YEM OTKPBITHIE; IPU ITOM U OTKPBIThIE, U HUKINYECKUE (POPMBI
MOHOCaXapuJI0B B PaCTBOPE HAXOJATCS B paBHOBECUU (IIPEBpALIAIOTCS APYT
B JIpyra).

Bce yrieBoapl, wuMeEOmME B OJHOM U3 TayTOMEpPHBIX (QopMm
aNbJACTUJIHYIO TPYINIY, JErKO OKHUCIAITCS npu Bo3aenctsuu  Ag,0,
Cu(OH); 1 noToMy 4acTO UCHOJB3YIOTCS B KAYECTBE BOCCTAHOBUTEIIECH.

OaHa W3 BaXHEWIIMX peakluid MOHOCaXxapujaoB - oOpa3oBaHUE
IJIMKO3UJIOB B PE3YyJIbTAT€ B3aMMOJCUCTBUS  IOIYaLETAIBHOTO  WIH
TJIMKO3UIHOTO THAPOKCHIIA C OKCUTIPOU3BOIHBIMY (CIUPTaMu, GeHOIaMU) U
MEPBUYHBIMU WJIM BTOPUYHBIMA AMUHAMU C BBIJEICHUEM BObI, HAIPUMED:

OH OC,H;

H——OH H——OH
HO——H O + C,H.OH HO——H O + H;0

H——OH H——0H
H H
CH,OH CH,0OH
anbgha-D-rnokonnpaHosa anbgha-D-aTunrniokonmpaHosng

FJII-OKOBY MOXHO OTJIHNYUTL OT (1)py1(TO3I>I TaK K€, KaK JTF000H AJIbACTU

OT KE€TOHa, - IO pCaKINU ((CGpC6pHHOFO 3€pKajia» B aMMHa4YHOM pPacTBOpPE
Agz():
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CHO

COOH
H——OH H———OH
HO——F——H
Ag,0 HO H
e +2 Ag

H—— 0" H————OH

H———OH H———OH
CH,OH CH,OH

2HI0KOo3d SHIOKOHOBAA Kucjioma

Bcerna Hy)XHO TNPOBOJIWTH PEAKIMIO «CO CBHUACTENEM», TaK Kak B
HIeJIOYHOW cpene  (pykTO3a 0OpaTUMO IpeBpallaeTcs B IJIIOKO3Yy MU
MaHHO3y. MHBIMM ciioBaMHu, Ha NpakTUKE, B IIEJIOYHON cpene (Kak B
peakiun TojuleHca — peakuuu cepeOpsHOro 3epkana, U B peakUuuu
Tpommepa wmmu Demunara ¢ npomssomubiMu Cu’’) dpykTosa sBisercs
BOCCTaHOBHTEJIEM, HO HECKOJBbKO OoJiee ciabbIM, 4yeM III0Ko3a. B kucioi
Ke cpelie PpyKTOo3a OKUCISAETCS TPYAHEE, C Pa3pbIBOM YIIEPOIHON LIEIH.

Orepudukanus rioKo3bl U PpyKTO3bl (HApPUMEp, YKCYCHOM KUCIOTOM)
OPUBOJUT K OOpa3oBaHUIO CJIOXKHBIX 3¢pupoB mo Bcem rpynnam OH
(3amensitorcst Ha OCOCH3).

[Huknuyeckne (GOpMBI TIIOKO3BI HE COJEPKAT albJETHIHON TPYTIIHL.
OHu  oTaMyalTCs  JOpyr OT  Jpyra TOJBKO  MPOCTPAHCTBEHHBIM
pacnosioskenueMm atoma H u rpynnsl OH y atoma yriepojga C; (psaoMm ¢

KHUCJIOPOJIOM B IUKJIE):
CH,OH

CH,OH

O~ 2JIIoKo3d ﬁ—zmoxom

Jucaxapuapl 00pa3yrOTCS W3 JBYX MOJEKYJT MOHOCAXapHIOB IYTEM
MEXKMOJIEKYJISIPHOW jaeruapaTanuu. Tak, caxapo3a (OOBIUHBIA caxap)
C,H»,Oy sBasercs TPOIYKTOM COEIMHEHHUS OCTAaTKOB TJIIOKO3bI U
(GPYKTO3BI 32 CYET OTIIETUICHUS BOIBI:
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CHZOH CH,OH

CH20H CH,OH
O, H o o) H 2 o
OH * HO0
OH -H0 OH OH
OH OH HO CH,OH OH o CH,OH
OH OH OH OH

[Ipu ruaponusze B KHUCIOTHOW CpEAE caxapo3a BHOBb IEPEXOIUT B
MOHOCaXapH/Ibl:

CH,OH CH,OH
o n CHzOHO o H CHQOHO
OH OH H;0, Hs0" OH * OH
OH © CH,0H OH OH  HO CH,0H
OH OH OH o

CioHp0+H,O — CHpO6 + CeH 2,06
caxaposa 27IH0K03d Ppykmosa

[TonmyuyuBmiasicss cMech - WHEPTHBIM caxap - COJEPKHUTCS B MENE U
nartoke. IIpu 200 °C caxaposa, Tepsist BO#y, IIpeBpalaetcs B Gypyro Maccy,
KapaMerb).

[Tonucaxapunapl - KpaxMajl W IeJUII0Io3a (KJIeT4aTrka) - MPOAYKThI
MOJTUKOHICHCAIUM (MEXMOJIEKYJISIPHOW JAeTuapaTaui) COOTBETCTBEHHO (-
1 [-popM riaroko3sl, ux odmas Gopmyna (CsH;9Os),,

Orta dopmyna He Aa€T TpeACTaBICHUS 00 WMCTHHHOM CTPYKTYype
MOJIEKYI.

Momnekynbl Kpaxmaia pa3BETBIEHbl, U 3TO OYEHb BAXHO, TaK Kak
KpaxMaJl, SIBJISSICh 3allacHBIM IMMHUTATEIBHBIM BEIIECCTBOM, IEPEBAPUBACTCS
J0CTaTOYHO ObICTpO. BpicOKas cKOpocTh TMepeBapuBaHusi Kpaxmana (U
0COOCHHO TJIMKOT€HA) KaK pa3 M 00eCHeyMBaeTCs HAIMYMEM MHOXKECTBA
BeTBel Mosekynbel. [lox nmelictBueM (¢GepMeHTa aMuiaasbl BCE BETBH
HAYMHAIOT OJTHOBPEMEHHO THUJIPOJIM30BATHCS, M YPOBEHb TIJIFOKO3bI B KIIETKE,
KPUTUYECKU BaXHBIM TapaMeTp, IMOBBIIIAETCS JOCTATOYHO OBICTPO.
Monekybl KpaxMaljia pa3BeTBIEHHBIE B OOJIBIICH WJIM MEHBIIECH CTENEHH,
Pa3IMYHOTO pa3Mepa, MOITOMY UX HEJb3sl JOCTATOYHO IJIOTHO YIAaKOBAaTh,
VJIOKUTh BMECT€ — KaK MbI 3HAaeM, Kpaxmal B YHCTOM BHJE SIBJISICTCS
MOPOILIKOOOPA3HBIM BEILIECTBOM, a MPH JIEUCTBUU ropsuei BOJIbl HA0OyXaeT u
A€t KIIeucrep.

[enmono3a e — BEIIECTBO, OOECIEUMBAIOUIEE CTPYKTYpPY PacTEHUs,
TBEPJIOCTh U TPOYHOCTh PACTUTENbHBIX TKaHed. I[loaToMy MoIeKyIibl
LEJUTIOJIO3bl UMEIOT JIMHEWHOE CTpoeHue. 1louTn oanHakoBbIe, JTMHEWHBIE
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MOJIEKYJIBI IIEJUTIONO03bI JIETKO YKJIAJBIBAIOTCS B MOA00ME TpEXMEPHOU
KPUCTAJNIMYECKON PEIETKH, AOMOJIHUTEIbHO YKPEIUIEHHOW BOJOPOJAHBIMU
cBs3simu. Kak n3BecTHO, 1e/ITI003a 00pa3yeT BOJOKHA U B IPEBECHBIX, U B
TPaBSHUCTBIX PACTEHUAX, W OTH BOJIOKHA IEJUTIONO3bI OTIWYAIOTCS
3HAYUTENBHOW TPOYHOCThIO. Kpome TOro, uemnono3y o4eHb TPYAHO
MIEPEBECTH B PACTBOP, HE Pa3phiBasi U HE U3MEHSS MPU ITOM €€ MOJIEKY L.

3/1ech MOXKHO TMPOBECTH HaMsIIHYIO aHanoruto. [lompoOyiiTe MmioTHO
YBSI3aTh B Iy4YOK

a) TOJBKO YTO CpE3aHHBbIE BETBU JEPEBA, C JIUCThSIMU WM WIJaMU
(aHanor MOJIEKyJ Kpaxmara),

0) rimaakue, 0€3 CY4YKOB, MAJOYKHM WM TPYThs (QHAJIOT MOJICKYI
L[EJUTI0JIOBBI).

Crenenp mnosmMepuszaumu Kpaxmana coctasiuser 1000-6000, a
nemtroo3el 10000-14000. Ilemmromo3a - Hambosee pacmupoCTpaHEHHOE B
IPUPOJIC OPTaHUYECKOE BEIIECTBO (B APEBECHHE MACCOBAs JOJIS LIEIUTIOJIO3bI
noxomaut a0 75%). Kpaxman (;ierue) u nemitoso3a (TpyIHee) MOABEepratoTCs
ruaponnsy (yeaosus: H,SO4 mmu HC1, >100 °C); koHeuHsIi mpomykT -
TJII0KO03a.

Bonbioe npakTuueckoe 3HaUEHHE UMEIOT CIIOKHBIC (PHUPHI EIUTF0I03bI
C YKCYCHOU KHUCJIOTOM:

OCOCH; OCOCH,4
CeH,0, OCOCH; CeH70, OCOCH;
OCOCH; OH
n n
mpuayemam yeJiri03ol ouavuemam yejnoi03bl

WX ucnonas3yioT B MPOU3BOJICTBE UCKYCCTBEHHOI'O alleTaTHOTO BOJIOKHA
Y KUHO(OTOILJICHOK.

OnbiT 52. /loka3aTeJbCTBO HAJIMYHMSA THAPOKCHIbHBIX TIpPynn B
riawoko3e [1]. ITomecture B mpobupky 1 kammo 0,5 %-Horo pactBopa
rIII0K03bI M 6 Kanenb 2 H. pactBopa NaOH. K nonyuenHoil cmecu n1o6aBbTe
1 xarumro 0,2 H. pacTBOpa MeaHOTO Kymopoca. OOpasyromuiics BHaJaie
ocamok ruapokcuna wmean Cu(OH), HememsieHHO pacTBOpseTCS U
MOJIy4aeTCs TMPO3padyHbIi pacTBOp caxapara Meau co ciaboil CHUHEeH
okpackoi. PactBopenue runapokcuaa menu (II) ykaspiBaer Ha Haauuue
THIPOKCUIIBHBIX TPYII B TIIIOK03€. [lomyueHHbI pacTBOp COXpaHUTE IS
cienymllero onsita. Hanummre cxeMmy peakuuu (B yIpOIIEHHOM BHJIE U C
00pa3oBaHUEM XEJIATHOTO COCJIMHEHHUS).
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OnbiTt 53. BoccranoBiaenue ruapoxcuga meau (II) roroxosoit B
npucyrcreuu  meaoun (mpoda Tpommepa). K  mnonyueHHoMy B
IOPENbIAYLIIEM OIBITE IIEJIOYHOMY CHHEMY pacTBOpY caxapara MeIu
100aBbTE HECKOJBKO Kareib BOAbI TaK, YTOOBI BBICOTA CJIOSI )KMIKOCTH ObLia
18—20 wmm. Harpeiite ee Haj IJIaMeHEM TOPENKH, JAepiKa MPOOUPKY
HAKJIOHHO TaK, 4TOOBbl HarpeBajach TOJBKO BEpPXHsS 4acTh pacTBOpa, a
HWKHSSL OCTaBajlach JUisl KOHTpousist Oe3 HarpeBa. Harpeiite Toibko a0
KUIEHUS: HE KUIATUTE, TaK KaK III0K03a BOCCTAHABIMBAET THAPOKCHUI MEIH
(IT) u 6e3 kunstyeHusi. Yto BbI HAOMIOAaETE?

Cxema peakiuu:

2 Cu(OH), + R—CHO = Cu,0 | + R-COOH + 2 H,0

[Ipy HECKONBKO OOJIBIIEM COJACP)KAHUU E€IKOW IIeodYr Wik Oosee
MIPOJIOJKUTENBHOM HarpeBaHUM KENTHIA MeJIKoaucnepcHbd okeua meau (1)
YKPYMHSIETCSI U 00pa3yeT KUPIUYHO-KPACHBIN 0CaIOK.

Bmecto oxumaeMoi riIrOKOHOBOW KUCIOTHI B TPOIYKTaX PEAKINU ObLITH
OoOHapy>KeHbl TJIHMIIEPUHOBAs, TIUKOJEBas M MypaBbUHAs KHUCIOTBHL. ITO
YKa3blBAa€T Ha TO, YTO OKHUCJIEHHE IJIFOKO3bl B IIEJIOYHOW Cpelne Mpu
HarpeBaHWU COMPOBOXKJAETCS TIIYOOKMM  pAaCIICIUIEHUEM  MOJEKYJIbI
TJTFOKO3BI.

[Ipo6a ¢ Cu(OH), na3biBaeTcs mpo6oii Tpommepa u ucnoisb3yercs, B
TOM YHUCJE, Ui OTKPBITUS TIIOKO3bl B Moue. C JIydIlIMMU pe3yJibTaTaMu Ty
KE PEaKIMI0 MOKHO MpojieNaTh, Ucob3ys He ocagok Cu(OH),, a pacTBop
€ro B pacTBOpe cerHeroBod conu (peaktuB PeaumHra, QenuHrona
KUJIKOCTB ).

®pykTo3a B ILIEJIOYHOM pPAcCTBOpPE MOAOOHO TIIIOKO3€ MpPETepreBacT
paciuieryieHue Ha CUJIbHO BOCCTAaHaBIMBAIOIIKME (PparMeHThl ¢ HEOONbIIUM
YHUCIIOM YTJEPOJHBIX aTOMOB, a YAaCTUYHO MpEBpallaeTcs B TIIOKO3Y; B
CBA3M C ATUM (PYKTO3a TAaKKE MOXKET JaTh MOJIOKHUTEIbHYIO Mpo0y

Tpommepa.

OnbiT 54. OTKpbITHE TIJIIOKO3bI €O MICJOYHBIM PACTBOPOM
raunepara meau (peaktuB I'aiineca). [lomecture B nmpoOupky 1 karuio
0,2 H. pactBopa CuSO; m 2 xamm 2 H. pactBopa NaOH. K
oOpasoBaBiiemycsi ocajaky rujapokcuga meau (II) mobaBere 1 Kariro
rmmiepuHa U nepememiaite. Yro mpoucxoaut c¢ ocaakom Cu(OH),? K
MOJIy4YEHHOMY pacTBopy no6aBsTe 1 kammo 0,5 %-Horo pactBopa ritOKO3bI
M HECKOJIbKO Karejdb BOJIBI TaK, YTOOBI BBICOTA CIIOS JKUJIKOCTH COCTAaBHUIIA
18—20 mm. TmiatenbHO B30OITalTE pacTBOP U, Jepka MPOOUPKY HAKIOHHO,
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HarpemTe 10 KUIICHHsI TOJIBKO BEPXHIOK YacTh pacTBoOpa (HWKHSS JTOJDKHA
OCTaBaThCS XOJIOHOM /I KOHTPOJIS).

He B36anThiBasg coaep>XMMOro MmpoOMpKHU, oOpaTUTE BHUMAHHE Ha TO,
YTO MPOUCXOUT B BEPXHEH YaCTH pacTBOpA.

3anumute Gopmyity 00pa30BaBIIETOCS COSAMHEHUS U €r0 IBET.

[[lenouHoi pacTBOp TIMIEpaTa MEIU MPUMEHSETCS JJIs KIMHUYECKOTO
ompejeiieHUs TJIIOKO3bI B MOYE€ TIIOJ Ha3BaHMEM peakThBa [ aifHeca.
[IperuMyIIIecCTBO €ro COCTOMT B TOM, HYTO OIPEACIICHHE TPOUCXOIUT
obicTpee, yem tmipu 1podbe Tpommepa. Kpome Toro, mnpu HeOOJIbIIIOM
KOJIMUECTBE TJIIOKO3bI M30BITOK rujpokcuaa meau (I1), Haxomsmuiics B
BHJIE KOMIUIEKCHOTO COEAWMHEHMS] C TJIMIIEPUHOM, HE pa3pyllaeTcs Ipu
KUISTYEHUU C  oOpa3oBaHueM uyepHoro ocagka okcuaa wmeau  (II),
MaCKHUPYIOIIETO PEaKIUIo.

YCcTOMUMBOCTE MEOHOTO KOMIUIEKCA BHHHOKAMEHHOM KHCJIOTBI K
HarpeBaHUIO B MIPUCYTCTBUU IIEIIOYH MO3BOJISET €T0 TAKXKE MPUMEHHUTH O]
Ha3BaHueM XKuAKocTH DenuHra njs OTKPHITUS BUHOTPAJTHOTO caxapa B
MoOYe.

OmnbIT 55. BoccTaHOB/IeHHE aMMHUAYHOTO0 PACTBOPA OKCHAA cepedpa
riawko3oii. [Tomecture B npobupky 1 kammo 0,2 H. pactBopa AgNO;.
[Togmenounre pactBop, npubaBuB 2 kamau 2 H. pactBopa NaOH, u
no6aspTe (1o kamisaMm) 3—4 xamnu 2 H. pactBopa NH4,OH no pactBopenus
oOpa3zyronuierocst ocajika ruJjpokcusa cepeopa.

[TonmyueHHbIi  TIpO3pauHbIi  OECIBETHBIM  aMMHAUYHBIA  PACTBOP
TUAPOKCHUAA cepedpa SBISIETCS PEAKTUBOM, KOTOPHIM MOXKHO OKHCIIHTh
TIIIOKO3Y  (peakius «cepeOpssHoro 3epkana»). Jus sToro mobaBbTe K
peaktuBy | kammo 0,5%-HOro pactBopa IJIFOKO3bl U CJETKa MOAOTPEUTE
poOUpKy, Iepka ee HaJl TUIaMEHEM TOpPEeJIKH; TOJIBKO J0 Havaja mooypeHus
pacTtBopa. [lanee peakius uaet 6e3 HarpeBaHusl, U METAITUYECKOE cepedpo
BBIJICIISIETCS MO0 B BHJE YEPHOTO OCAJKa, JIMOO, €CIM CTCHKH MPOOUPKH
OBLITM YUCTHI, B BUJIC OJIECTSINIETO 3epKabHOrO HajeTa. OTCIo1a U Ha3BaHUE
peakiun «cepedpstHOro 3epKaiay.

YpaBHEHNE PEAKIINN:
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CHO

COOH
H OH H————OH
HO——1—H
H————OH H———OH k
H————OH H———OH
CH,OH CH,OH

[Iporiecc OcnoKHSIETCS PA3JI0KEHUEM TJIIOKO3bl B ILEJIOYHOU Cpesie ¢
oOpa3oBanueM (opmanbaeruia u APyrux NpoayKTOB pacmaja.

Peakiiuss BOCCTaHOBJICHHS aMMHUAYHOTO pacTBopa OKCHaa cepedpa
TJIFOKO30M paHblile MPUMEHSIaCh B TEXHUKE JUIsl cepeOpeHus 3epKall.

OnbiT 56. Peakuus CesumBanoBa Ha @pykro3dy. I[lomecture B
NpOOUPKY KPYHNUHKY CYXOro pe3opluHa U 2 Kalljld KOHLIEHTPUPOBAHHOMN
colsiHOM kucioThl. Jlo6aBbTe 2 kammu 0,5 %-Horo pactBOopa (pPYyKTO3BI U
HarpenTe TOJbKO J0 Hayada kuneHud. [locteneHHo ®KuaKkocTh mpuodpeTaet
KpacHoe okparinBanue. Peakius o0ycioBieHa 00pa30oBaHUEM HECTOMKOTO B
JAHHBIX YCJIOBUSAX COCAMHEHUS — S-oKkcuMeTHmipypdyposna:

o [\ o
H>

c 0

H

ITon BIIMSTHUEM KOHIIEHTPUPOBAHHOMN COJISTHOM KHUCJIOTHI
OKCUMETUI(PYpPYyposl KOHAECHCUPYETCS C PE30PLMHOM, JaBasi OKpAIIEHHOE
coequHenue. Peakuums CenuBaHoBa XapakTepHa A (PYKTO3bI (M IS
APYTUX KETOT'eKCO3) MOJIbKO NpU BbINOJHEHUU VKA3AHHbIX 8bliUe VCII0BULL.
Ona ocHOBaHa Ha TOM, 4TO OKcUMeTUIhypdypos obOpaszyercss U3 KeTo3
Jerye, 4yeM U3 anbao3, He TpeOysd kunsueHusd. [lpu piaurenbHOM ke
KUTISTYEHUH U TIII0K03a MOKET BBI3BaTh HEOOJIBIIOE TOKPACHEHUE PACTBOPA.

OnpiT 57. Ilonyyenne o3a3oHa riako3bl. [lomecture B mpoOupky
HEMHOTO (Ha KOHYMKE CTEKJISIHHOM  JIOMATOYKH)  COJISTHOKHCIIOTO
dbenmnruapazuHa U CTOJIBKO e arerara HaTpus, a 3atem 2 kamnu 0,5%-Horo
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pacTBopa rtoko3bl. [locTaBbTe MPOOUPKY B 3apaHee HArpeTyIo A0 KUTICHUS
BOAsHYI0 OaHio. Yepe3s 45 MuHYT B NpoOHpKEe MOSBISETCS XOPOILIO
BBIPAKEHHBIN KPUCTAJIIMYECKUM OCAJIOK 03a30HA TJIFOKO3HI.

C moMoIIbI0 MUIETKU MEPEHECUTE YaCTh KPUCTAIJIOB HA MPEIMETHOE
cTexsio. PaccmoTpure kpucTamibl MOJ MUKPOCKONOM IPU YBEIWYEHUU X
120 (oxynsp x 15, o0bekTuB X 8). Kpucramibl UMEIOT XapakTepHyto Gopmy
JUIMHHBIX UTOJIOYEK, COEIMHEHHBIX B BUJE CHOMOB (puC. 6).

Puc. 6. Kpucramibsl 03a30Ha IrI0KO3bI.

CB0OOIHBIN (HDEHUITHAPA3UH — OYEHb HECTOMKOE BEIECTBO U JIETKO
pasjaraeTcs TpU XpaHEHUH, MO3TOMY MPUMEHSIOT €ro TUAPOXJIOPUI,
KOTOpBIM Oosiee ycToiumB. J[ig TmepeBojga TPOYHOTO THAPOXIOPHAA
(dbeHwIruApa3uHa B JETKO THUIPOJU3YIONIMICS aleraT B CMeCh J00aBISIOT
aneTaT HaTpHsl.

OOpa3oBaHWe YKCYCHOKHUCIOrO (DEHWITHapa3uHa ¢ TMOCIETyIOIUN
TUAPOJIN3 €ro ¢ 00pa3oBaHUEeM CBOOOHOTO (heHWITHAPA3UHA TPOTEKAIOT 110
CXeMe:

[CsHsNHNH;]"Cl + CH;COONa —p [C¢HsNHNH;]*CH;COO" + NaCl
[CeHsNHNH;]'CH;COO™ + H,0 —p C4HsNHNH, + CH;COOH
Cc80000HDIIL

Genuneuopazun

JHanbHeiiiee oOpa3oBaHue (PEHMIO3a30HA TIIOKO3BI MPOXOJIUT Uepes
CJIEIYIOIIHE CTAIHH.

A. TlepBas monekyna (peHWIruapa3uHa IPUCOECIUHSIETCS K TIIFOKO3€ IO
MECTy pa3pbiBa JBOMHOW CBS3M KapOOHWJIBHOW TPYIIBI, 00pasys
MaJIOXapaKTEPHBIN, XOPOIIIO PACTBOPUMBIN B BOJIE (heHUITHAPA3OH:

H H

| (RN
T H
| N ---- t. --'H2:N_N_CGH5 - Hzo + | l | l |
! NNHCH
OH ! OHOHOHH OH C6Hs

HOH

G enuncuopason enoKo3bl
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b. O6pazoBaBimniicss (GeHUITUIPA30H TIIIOKO3bI JIETKO TEPsSIeT aHWUJIUH;
o0Opa3yeTcsi OKCUMUH WM KETOUMUH:

H H

—_—

H OHH H H O
B LT o
HOHH oH NNHCgHs OHOHOH H

H
|
|

OHOH

|
OH

B. Ilpu peiictBuu 1aByX MOJIEKyNdT (GEHUITHApPa3sWHA OKCHMHH
npeBpamaercs B (DeHUI03a30H TIFOKO3BI:

H H

H
I + 2CGH5NHNH2 - |
OH NH OH

HHO
W
OHOHOHH

Mexanu3m oOpa3oBaHMs 03a30HOB YIVICBOJAOB OB  YCTAHOBJICH
coBeTCKMM XxuMUKOM M.M. IlleMAKHMHBIM UM HEMELKUM YYE€HBIM
K. Betiranmom.

OnbiT 58. OOpa3zoBanue ¢Qypgyposia M KOHACHCALHA €ro ¢
AHWJIMHOM — KavyeCTBeHHasi peakuMss Ha IMeHTo3bl. B mpoOupky
HACBIIBTE CJIOM JPEBECHBIX ONWIOK BBICOTOM 15—20 MM, cMouMTe HX
MPUTOTOBJIEHHOM  OTAEIBHO CMEChKO KOHUEHTPUPOBAHHOW  COJISTHOU
KUCIOTHl U BOJABI (B OTHOmIeHMH 1:1), mepememnaiite M NPOKUIISITUTE.
CMounte y3KyH MOJOCKY (UIBTPOBAJIBLHON Oymaru cMechblo 2 Karelb
aHuivHa U 4 kanenb 2 H. pactBopa CH3;COOH u onyctutre B mpoOUpKY ¢
KUTISIIEed cMechio. OuibTpoBaibHas Oymara OKpallMBaeTCsl B KPAaCHBIN
ugeT. [Ipyr 3TOM TPOUCXOAAT CIENYIOIINE PEAKIUU:

a) coJepkaluMecss B JPEBECHMHE I[IEHTO3aHbl B KHUCJION cpele
TUAPOJIA3YIOTCS:

[H']
(CsHgO4 )n + NHO —— n C5H400s

NeHTo3aHbl NeHTOo3bl

0) moja NeWCTBUEM KHCIIOThI, NP HArpeBaHUU, MEHTO3bl TEPSAIOT TPU
MOJIEKYJIBI BOJIbI M TIpeBpaiarTces B Gpypdypon:
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B) Oypdypos ¢ aHUIMHOM B KUCJIOW Cpejie JaeT MPOIYKThl KOHACHCAIIUN
KpacHoro 1gera [1].

Bonpockl kK KOHTPOJILHOM padoTe

1. Ha3oBuTe XxumMudeckne peakiuu, ¢ IOMOIIBI KOTOPBIX MOYKHO
Pa3IUYUTh a) IEHTO3Y U TeKCO3Y; 0) TIoK03y U GPYKTO3y?

2. HazoBuTe XMMHMYECKYIO0 pEAKIHIO, C TMOMOIIBID KOTOPOW MOMKHO
OOHapy>KUTh MPUCYTCTBHE B TJIIOKO3€: a) KapOOHWIBHON Tpynmbl; O)
HECKOJIbKUX TUJIPOKCUIILHBIX TPYT?

3. Kak BBl cuMTaeTe MOXHO JIM C MOMOIIBIO PEaAKIU «cepeOpsHOro
3epkania» U BocctaHoByieHuss Cu(OH), no Cu,O nokazaTb NpUCYTCTBHE B
MOJIEKYJIE TJIFOKO3bI aJIbJAETUIHON TPYIIIIbI?

4. [IlpuBenutre XUMHM3M pEaKIUA  OKUCICHUS D-TJIIOKO3bI:  a)
OpOMHOBATUCTON KUCJIOTOM; 0) a30THOM KUCIIOTOM; B) IEPBHUYHOCTTUPTOBOM
10 aNbAETUAHOMN TPYIIIIHL.

5. UYro mpousoiiner NpH HArpeBaHUM [EHTAALUETUITIIOKO3bl C
paz0aBiIeHHOM cepHOM KUcIoTOM? Hanuiure cxemy peaxiui.
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CJIOKHBIE D®UPHBI. ITOJIMCAXAPU/AbI

CoeauHenus, Ipyu THAPOJIN3E MOJEKYJT KOTOPBIX MOXHO MOJIYYHUTh OT
IBYX 70 JIECSATH  ThICAY  MOJIEKYJ  MOHOCAXapuJIOB  Ha3bIBAIOT
nonucaxapujaamu. Ilonucaxapusibl MO-MHOMY €II€ Ha3bIBAIOT CJIOKHBIMU
YIJIEBOJAMHU WIIH CIIOKHBIMH CaxapaMu.

[Tonucaxapubl OBIBAIOT JABYX OCHOBHBIX BHJIOB: CaXapoIloJ00HbIE
MOJTFCaxapu/Ibl M HeCaxapoIo00HbIE TTOJINCaXapH/IbI.

Caxapono/IoOHBIMU  HA3bIBAIOTCS  MOJUCAXapUAbl, MPU THAPOIU3E
MOJIEKYJI KOTOPBIX MOXHO TMOJAy4YuTh OT 2 10 10 monekyn MOHO3.
Caxaporo100HbIe noJrcaxapu/ibl qarie BCETO Ha3bIBAIOT
OJIMTOCaXapHUIaAMHU.

Hecaxaponoo0HbIMM Ha3bIBAIOTCS TOJIMCAXAPU[IBI, TPU THAPOIU3E
MOJIEKYJI KOTOPBIX MOXHO TIOJIYy4YUTh CBbIIe 10 MOJEKYJT MOHO3.
HECaxaporoJ00HbIe TOJIMCAaXapuabl TaK K€ HA3bIBAIOT  BBICIIUMH
MOJMO3aMHU.

YacTte wuccienoBaresied  JIaHHYH  KJIacCU(PUKAIMIO  YOPOIIAIOT,
HCTIOJNIb3ysl ~ BMECTO  OMPEJAEJICHUST  BBICIIME  TOJIMO3bI  TOHSTHE
MoJIMCaxapuabl, TEM CaMbIM pa3lelisis BCE CaxapomnoJo0HBICE W
HecaxaparnoJo0HbIe COCAMHEHHMS Ha JBE TPYIIbL: OJUTrocaxapujabl H
roJiucaxapu/ibl.

MonekyJspHOe CTpPOCHHE IMOJIMCaXapu0B HANIOMUHAET KOHCTPYKIIUIO
MIMKO3UI0B. OOBSICHSAETCSI 9TO TEM, YTO B MOCTPOCHUU MEKMOJICKYIISIPHBIX
CBSI3€M1 MOHOCAxapuJIOB YYacTBYIOT TJIMKO3UIHBIM THUIAPOKCHII OJHOU
MOJIEKYJIbI ¥ CIIUPTOBBIN WJIU TJIMKO3UIHBIN THIPOKCHIT JIPYTOM MOJIEKYJIbI.

[Ipyuem ¢ yyacTHUEM CHOUPTOBOIO THUIAPOKCHIIA Mbl IOJIYy4YaeM
BOCCTaHABJIMBAIOIINE MO CaXapu/Ibl, a B ciydae, Korja
MEXKMOJIEKYJISIPHbIE ~ CBSI3M  MOHOCAaXapujoB  00Opa3oBaHbl  JIBYMs
[VIMKO3UAHBIMUA TUAPOKCUJIAMH, MBI TIOJy4aeM HEBOCCTAHOBIMBAIOIINE
onmurocaxapuibl. [losmydeHne HEBOCCTAHOBIMBAIOIIMX OJUTOCAXAPHUIOB
OoOyCJIOBJIEHO B TIEPBYIO O4YEpE/lb IOJHBIM OTCYTCTBUEM BO3MOKHOCTHU
MTOJTYYEHUST TAYTOMEPHOU aJTbICTUIHON (POPMBI.

Tak kak oOI1ee KOMM4IeCTBO CBOOOAHBIX MOJyalleTaTbHbIX THAPOKCHIIOB
B BBICIIMX  IOJIHMO03aX CPaBHUTEJIBLHO Mmaijio, PaCKpBIThH 1504
BOCCTaHABJIMBAIOIIME  CBOWCTBA  DJICMEHTAPHBIMU  OOLICIPUHATHIMU
METOJIaMU HE TPEIOCTABIISIETCS BO3MOXKHBIM M TIOTOMY BBICHINE IMOJUO3bI
OTHOCSIT, KaK MPABUJIO K FPYNIE HEBOCCTAHOBIHUBAIOIINX OJUTOCAXaAPUIOB.

ITpumepbl 0IUrocaxapuaos:
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B HauMeHOBaHUSX OJUTOCaXapuJoB HJET MPOCTOE MEPEUUCICHUE
COJIEpKAITUXCS B HUX MOHOCAXapHJOB, HCIOJL3YS B OTHOIICHUH TOTO
OoCTaTKa, B KOTOPOM CBsi3aH TIOJyalleTAJIbHBIA THAPOKCHJI BMECTO
OKOHYAHUS -03a OKOHYAHWE -03udo WU -o3un. JIns  BBICHIMX
MOJINCAXapUIOB B 3aBUCUMOCTH OT TOTO, U3 KAKOTO MOHOCaxapuja COCTOUT
MOJIN03a, UCIIOJIb3YIOT, KaK MIPaBUJIO, TPUBHUAIILHBIE WIn
MOJTypaliioHaIbHbIE Ha3BaHWs, HANpUMEp TMEHTO3aH - TOJIUCaxXapum,
COCTOSIIIIMNA U3 OCTATKOB MEHTO3bI (apabaH, KCUIIaH).

OnbiT 59. Jloka3aTejJbCTBO HAJMYUS THAPOKCHJIBHBLIX TIpynm B
caxapo3e (TpocTHuKOBOM caxape) [1]. [lomectute B mpoOupky 1 karo 1
%-HOro pacTBopa caxapo3sbl U 6 kamneinb 2 H. pactBopa NaOH. JloGaBbTe mis
pas0aBiieHus 5—6 Karelb BOJIbI, YTOOBI BBICOTA CIIOS KUIKOCTH ObLta 18—20
mM. IlpubaBbre 1 kammo 0,2 H. pactBopa CuSO4 BMmecto oxumaeMoro
ocanka rugapokcuga menu Cu(OH), momywaeTcs pacTBop caxapara MeEH.
Kak on Beirmsiaut? CoxpaHute €ro Jyisi CIEIyroliero ombita. J[Jisi kKakux
coennHeHUM xapaktepHo pactBopenne Cu(OH),?.

OnbiT 60. [Joxka3zareqbCTBO THApPOJH3a caxapo3bl. Bo3pmute nBe
npobupku. [Tomectute B mepByro mpobupky 1 kammo 1 %-Horo pactBopa
caxapo3bl, no0aBbre 1 kammo 2 H. pactBopa HCl m 6 kamenb BOABL
Harpeiite Han nnamenem ropenku B tedeHue 0,5—1 mMunHyThL. [lepxute
NpoOUPKY KaKk MOXKHO OoJjiee HAKJIOHHO M BCE BpeMs BCTPSXHUBANTE ee,
9TOOBI PacTBOp HE BBIOpOCHIO. OTIEHTE MOJOBHHY PACTBOPAa BO BTOPYIO
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npoOupky U 106aBsTe B Hee 6 kamenb 2 H. pactBopa NaOH u 4-5 kamens
BOJbI, YTOOBI BBICOTA CJOS KUAKOCTH Obuia 18—20 mM. Enkxoi memouwn
T00aBISAIOT C HM30BITKOM, YTOOBI HEWTPAM30BaTh KHUCJIOTY, B3SATYIO IS
TUPOJIN3a, a TAKXKE CO37aTh HEOOXOIUMYIO ISl PEaKIMi BOCCTAHOBJICHUS
menoynyto cpeny. 3arem gobaspTe 1 kammo 0,2 H. pactBopa CuSO, m
HarperTe BEPXHIOK YaCTh CUHETO PACTBOPA A0 KUIICHUSI.

Yro oOpaszyercss B HarpeTol 4yacTu pactBopa? 3anuiIUTe BallM
HaOMroIeHns U (pOopMyITy BEIECTBa, BHIMAAAIONIETO B ocagok. OOBICHUTE,
Mo4YeMy pacTBOp MPUOOPET BOCCTAaHABIMBAIOIIYIO CITIOCOOHOCTb.

Bo BTopoif yactm ruaposu3aTa, OCTaBIICHCS B IEpBOM MpoOUpKeE,
npojenaite peakuuio CenuBaHoBa. [ 3Toro B mpoOUpPKY MOMECTHUTE
KPYNHUHKY PE30pLMHA U 2 KAl KOHUEHTPUPOBAHHOW COJSIHOW KHCIIOTHI.
[Ipu HarpeBaHWM O KUIIEHUS CEMYAC K€ 3aMEUaeTcsi OTYETIMBOE KPACHOE
okpamBanue. Ha  mpucyTcTBME — Kakoro  BeIIECTBa  YKa3bIBaeT
noJIoXKuTebHas nmpoba CenuBanoBa?

Hamo uMeTts B BUy, 4TO caMa caxapo3a u 0€3 CIeHabHOTO THAPOIN3a
naet cinalyto peakuuio CelnvMBaHOBA, TaK KaK B IMPOIECCE BBIMOJHEHUS
peakiuu B KUCJION cpejie caxapo3a yCIeBaeT YaCTUYHO THAPOJIU30BATHCS.

[IponenanHple OMBITHI YOEKIAIOT B TOM, YTO THAPOJIU3 Caxapo3bl H
pacuierieHue ee Ha MpocThie caxapa (TJIIOKo3y W (PYKTO3y) MpOTEKaeT
YpEe3BbIYAMHO JIETKO.

Kak BuUOHO W3 TpuUBEIEHHOW HWXE (POPMYJBI CTPOEHHUS Caxapo3bl,
BXOJAIIMI B €€ MOJIEKYJly OCTaTOK (PYKTO3bl HAXOJIUTCS B BHJE
HEIMPOYHOTO MATUYWICHHOTO KOJblia — (hypaHO3bl, a TAKUE CI0KHBIE caxapa
OUYE€Hb JIETKO TUIPOJU3YIOTCSA. DTO TOBOPUT TAKKE O TOM, YTO B MOJIEKYJIe
caxapo3bl TJIOKO3a H (PYKTO3a CBS3aHBI MEXKIYy COOOW 1O THILY
TJIFOKO3UJHOM CBSI3U, XapaKTEPHOM OCOOEHHOCTBHIO KOTOPOM SIBIISETCS
JIETKOCTh pa3pblBa IMPU THUAPOIU3E MO MECTY KHCIOPOJHOIO MOCTHKA H
O0CBOOOKIEHNE TIIMKO3U/THBIX THIPOKCHIIOB.

[TonydyeHHast B pe3yJibTaTe€ TUAPOJIM3a Caxapo3bl SKBUMOJEKYJISPHAS
CMECh TJIOKO3bl U (DPYKTO3bl Ha3bIBae€TCd HMHBEPTHBIM caxapoM. Cam
MpoIecC THAPOJN3a caxapo3bl HA3bIBAIOT WHBEpcuen (0T (PpaHIry3CKOro
inverse — oOpaTHBIN), TaK KaK pacTBOP Caxapo3bl, UMEBIINN 10 THAPOIN3A
npaBoe BpaiieHue ( [a]p +66,5°), mociae ruaponn3a U3MEHsET BpallleHUe Ha
neBoe (rioko3a umeert [a]p +52,50°, gpykrosza [a]y —92,40°).

OnbiT 61. OTKpBITHE Kpaxmagia. Kpaxman umeer obuiyio gopmyiy
(C¢H¢Os)n, Tne n = 1000 m Oosee, W SBISETCSA IOJTUTITFOKO3UJIOM,
coaepkamuM o-1,4-rmroko3uiHple CBA3W B ammiiose U o-l,4- u a-l,6-
IIIOKO3UIHBIE CBS3M B aMUJIOIEKTHHE. AMMIO3a M aMUJIONEKTHH — JIBE
bpakuuu Kkpaxmaia.
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dopmyia aMAIIO3bI:

CH,OH

o-1,4-enroKxo3uonvlie cesa3u

Kpaxmail HepacTBOpUM B BOJIE€, HO 00pa3yeT KOJJIOUIHBII pacTBOp
— KpaxMaJbHbIM KJIEUCTED.

B npobupky momectuTe 5 Kameib KpaxMmalbHOro kieiicrepa u 1
KaIUII0 CWJIBHO Pa30aBJIEHHOIO pacTBOpa Wozxa. PacTBop okpammBaeTcs B
CMHHUI 1IBET BCJEACTBHE OOpa30BaHUs KOMIUIEKCHBIX COCAMHEHHH U
aacopOimu. HarpeBaiiTe pacTBop — OH OOECIIBETHTCS, HO TIPH OCTHIBAHWUU
OKpacKa BOCCTAHOBUTCSI.

OnbiT 62. OTCyTCTBHE BOCCTAHABJHUBAKOIIEH CHOCOOHOCTH Y
kpaxmana. Bospmute B mnpoOupky 1 M KpaxMajabHOTO KieicTepa,
no6aspTe 2—3 kamm 2 H. pactBopa NaOH u 1 kammo pactBopa cyibdara
Menu. Ilpum mepememuBaHuM BbINagaeT ocagok ruapokcuga meau (ID).
Harpeiite sxxunkocts. BoccranoBnenus 10 okcuaa menu (1) He mporcxoaurT.
Ocamok MOXKET MOYepHETh, TaK Kak npu HarpeBanuu rugpokcua meau (I0),
Tepsis BOMy, mpeBpaiaercs B yepHbii okcua menu (II). Pesynbrar ombita
OOBSACHSETCS HaJWYMeM B Kpaxmalle OdYeHb MaJioTO KOJUYECTBa

BOCCTAaHABJIMBAOIINUX TPYIII, KOTOPBIC HCJIb3A O6H3py>KI/ITB C IIOMOIIBIO
CU(OH)2

OnbiT 63. KucjaoTubiii ruapoan3 kpaxmaia. [lomecture B npoOupky
1 kammo 0,5%-HOro KpaxmaibHOro kieicrepa. Jlo6aBbre 2 kKamiud 2 H.
pactBopa H,SO4 1 mocTaBbTe MPOOHPKY B KUIIAIIYIO BOJAHYIO OaHto. Uepes
20 MuHYT OOpaTWTe BHMMAaHHE Ha TO, YTO MYTHBI pacTBOp KieicTtepa
nepectan onajaecuupoBath (cTayl Ipo3padyHbiM). C MOMOIIbIO MHUIETKU
HaHecuTe | Kamumo rugponus3aTa Ha MPEAMETHOE CTEKIO U Jo0aBbre |
KaIlullo O4YeHb pa30aBICHHOTO pacTBopa #oaa B Hoauae kanus. Js
MOJYyYEeHUs TAaKOro pacTBopa | Kamiio pacTBopa Hoja B HOAUAE Kanus
MIOMECTUTE B OTICJIbHYIO MPOOUPKY U JIOJIEUTE €€ JOBEPXY BOAOW, UTOOBI
IIOJIYYHMJICSL CBETJIO-KENThIM pacTtBop. CoXpaHWTE €ro Uil MOCIEAYHOUIUX
OIBITOB.
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W3MmensieTcs U 1BET pacTBOpa Hoja mocie J00aBIeHUs €ro K pacTBopy,
MOJIyYEHHOMY  [IOCJI€  HAarpeBaHWsl  KpaxMaJbHOro  Kieicrepa ¢
pa30aBICHHOM CEPHOM KUCIIOTOMN?

Y6enuBmuch B OTCYTCTBUU KpaxMmaia, 100aBbTe K MPOIYKTY THAPOIH3a
M30BITOK MICNIOYM JJIi HEUTpaNIu3aldy KHUCIOTHl M CO3/JaHMS IIETIOYHOMN
cpenbl. Jlns aToro morpedyercss nmpumepHo 8 kamnenb 2 H pactBopa NaOH.
Jlo6aBbte 3aTem | kamio 0,2 H. pactBopa CuSO,.

Yto mpu sTtom mnpoucxoaut? Harpelite BepXHIOI 4YacThb pacTBOpa.
Kakne n3zmMeHenus: JOKHBI TPOU30MTH, €CIIM MPOLIEN THAPOIU3 Kpaxmana?
byner nu nonoxutensHa npoba Tpommepa? Hanummure cxemy ruaposimnsza
KpaxmaJa C YKa3aHHEM IPOMEKYTOUHBIX MPOLYKTOB.

OnbiT 64. @epMeHTATUBHBIN T'MAPOJIU3 KPaxMasa MoJ BJIUSIHHEM
amMmwiasbl caoHbl. [lomectute B mpoOupky S5 kamenb 0,5%-HOTO
KpaxmasbHOrO Kieicrepa. Jlo0aBbTe B Hee Takol ke 00beM COOCTBEHHOM
CJIFOHBI ¥ TIIATENBHO pazMeraire. Yepe3 1—2 MUHYT BO3bMUTE NMUIETKOM |
KaIUTI0 pacTBOpa M HAHECHTE Ha NIpeIMeTHoe crekio. J[obaBpTe 1 Karuio
OuYeHb pa30aBIEHHOTO pacTBOpa Hojaa B oauae Kanus (MPUTOTOBICHUE CM.
onbIT. 70). OTCyTCTBHE CHHEW OKpPAacKM yKa)K€T Ha TO, YTO Kpaxmal
nepeBapeH CIOHOW. JlJIs KOHTpOJIE MOXHO J00aBUTh BHOBb | Karuiro
KpaxMaJIbHOTO KJIeHcTepa — CUHSS OKPACKa MOSIBUTCS MOMEHTAIIBHO.

K nponykty ruaponusa kpaxmajia B IpoOUpKe 100aBbTe 5 Kamnenb 2 H.
pactBopa NaOH, 1 kamto 0,2 H. pactBopa CuSO,4 u B36onTaiiTe. Harpeiite
70 KUIIEHUS BEPXHIOK 4YacTh 00pa30BaBLIETOCS CMHEBATOI'O PAacTBOpa HaJ
IJIAMEHEM TOPEJIKH.

[TonoxwurensHa nu npoda Tpommepa? Kakue cBoiicTBa ruapoimsara
MOJATBEPKAAET 3Ta PEAKIHs?

[IpoBeneHHBIII  ONBIT  IMOKa3bIBAE€T, YTO B  CIIOHE HAXOJIUTCS
MUIIEBAPUTENbHBIN (epMeHT ammiaza (OT JaTHHCKOTo cioBa amylum —
KpaxMall ¥ -a3a — OKOHYaHUE JJII COOTBETCTBYIONIETO (DepPMEHTA).

OOpatuTe BHMMaHHE Ha CKOPOCTh (DEPMEHTATUBHOIO TUAPOIM3A
Kpaxmayia moJi BIUSHHAEM aMHJIa3bl CIIOHBI MO CPaBHEHUIO C KUCIOTHBIM
THIPOJIM30M, TPEOYIOMMM KpoMe 0oJiee MPOIOJDKUTEIHHOTO BPEMEHHU €11
U BBICOKOW TeMmIepaTypbl. B oTiMuue OT KHCIOTHOIO THAPOJIN3A, IPHU
IpOBeNCHNN (EPMEHTATUBHOIO TUAPOIM3a MOJ JAECUCTBUEM aMMJIA3bl

CIIIOHBI TIPOMCXOIUT OOpa3oBaHUE TJIaBHBIM 00pa3oM MaibTO3bl, a HE
rioko3bl (K.C. Kupxrod, 1814).

OmnpiT 65. PacTBOpeHHE KJIETYATKH B AMMHAYHOM PAacTBOpe OKCHIA
meau (II) (peaxktus ILlIBeiinmepa). [lomecture B mpoOUPKY C MOMOIIBIO
MUHIIETa HEOOJBIIOW KYyCOYEK TMIPOCKONMMYECKOW BaThl M J00aBbTE 6-8
Karnejab HACBIIIEHHOI0 aMMHA4yHOTO pacTBOpa OKCHIAa MEAU — PEaKTUB
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[IIBeliniepa. DHEPrUYHO BCTPAXHUBAWTE JO IOJHOTO PACTBOPEHHUS BaThI,
KOTOpOE€ MPOUCXOJIUT TIOCTEIEHHO, IPHUYEM BSI3KOCTh PacTBOpa PE3KO
noBeImaeTcss. He cinegyer OpaTh caumikoM OOJBIION KyCOYeK, TaK KakK ATO
YIUIMHAET TPOJOJAKUTEIBHOCTh pacTBopeHus. K monydeHHOMY BSI3KOMY
pacTBOpy n00aBbTe 4 Karuik BOJbI U B30oJTalTe. 3aTeM J100aBbTE OJIHY, a B
ciydae HeOOXOIUMOCTH 2 KaIlIl KOHIICHTPUPOBAHHOMN COJITHOM KUCJIOTHI 10
BBIZICICHUST KieTdyaTku. OOparnTe BHUMAaHHE HA TO, YTO BBIACIUBIIASCS
KJIETYATKA IOTEPsUIa BOJIOKHUCTOE CTPOCHUE U MMEET BUJI TOMOTEHHOTO
cTyaHs (xene).

OnbiT 66, KuCJIOTHBIA THAPOAM3 KJIETYATKH (1eJJII0JIO3bI).
Hemmono3a wmaum  kierdatka (C¢HigOs5), (rme n = 6—12 TbIC.) -
MoJIMcaxapu/i KJIETOYHBIX CTEHOK pacTeHuil. OHa COCTOUT M3 OCTaTKOB [-
[JIIOKOTIMPAHO3bl U UMeeT [-1,4-Tiroko3uiHble cBs3u. Ilpu ruaposiause oHa
oOpasyeT TJII0KO3y. ITO TPOMBIIUICHHBIM MPOIECC, OAHAKO BBIACIATh U
OUMINATh TIIOKO3Y TPyIHO. HemocpencTBeHHBINM NMPOIYKT ruaposusa (T.e.
KHUCJIBIA pAacTBOp) HEUTPATU3YIOT, MOABEPTaIOT COPaKMBAHUIO U OTTOHSIOT
STUJIOBBIN («TUAPOJIU3ZHBINY) CIUPT.

Hamumure ctpykTypHyto dopmyiy ¢pparMeHTa MOJCKYJIbl KJIECTYaTKUA U
CXeMy €€ ruapoiin3a (TIKo3y U300pa3uTe B BUJIE f-TIIOKOMUPAHO3BI).

[TomecTuTe B MpoOMPKY MajieHbKUM KycoueKk (PuiabTpoBajibHOM Oymaru
(0,5 x 1 cMm), nobaBbTe 3 KaIIM KOHUEHTPUPOBAHHON CEPHOW KHCIIOTHI U
pa3MenIaiTe CTEKISHHOW MajJOoYKOM /10 TOJIHOTO PAaCTBOPEHHUS KJIETUATKH.
MokHO clieTka oI0rPeTh (OCTOPOKHO), YTOOBI YCKOPUTH pacTBOpeHHe. B
pe3yapTaTe pacTBOPEHUs JOJKHA TMOJIYYUThCS C€Iabd0  OKpallleHHas
KHUIKOCTh, KOTOpas mociie moOaBiaeHus 10 Kameiab BOJBI CTAHOBUTCS
oecuBeTHoi. [locTaBbTe MPOOHPKY B KHUIMSIIYI0 BOAsSHYIO Oanro. Yepes 20
MUHYT Hpou3BeauTe npody Tpommepa Ha ritoko3y. s 3Toro ¢ moMomiso
MUIETKU ToMecTuTe 8 kamnenb 2 H. pactBopa NaOH ¢ pacuerom He TOJBKO
HEWUTPaIM30BaTh B3SATYIO IS THAPOJW3a KHUCIOTY, HO U CO3JaTh H30BITOK
IIEJI0YM, HEOOXOMMMBIM IS peakinuii BoccTaHoBieHus. [lpubaBpre 1
kammo 0,2 H. pactBopa CuSQO,4. OOpasyromuiics ruapokcun meau (1)
pacTBOpsAETCS € CHHUMM OKpalluBaHMEM. HarpeiTte BepXHIOIO YacTh
pacTBopa [0 KWIICHMsA. B HarpeTtod dYacTu pacTBopa HEMEIJIEHHO
BBIJICIISIETCS KENThI ocafok runpokcuna meau (I). [MomoxurensHas npobda
TpoMMmepa yka3blBaeT Ha TOSIBJIEHUE TJIIOKO3bI B PE3yjbTaTe THAPOIU3A
KieTyatku [1].

CxeMaTH4eCcKH 3TO MOYKHO BBIPA3UTh CIEAYIOITUM YPaBHEHUEM:

(CeH1¢Os), + nH,O — nCsH,,05
KIemuamia 2NI0K03d
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Bonpochbl kK KOHTPOJILHOM padoTe

I. VKaxxuTe OCHOBHBIE CBOMCTBA, IIO3BOJISIOIIME  JIETKO
OTJIMYMThL: a) (PYKTO3y OT MOJOYHOro caxapa; O) TJIIOKO3y OT
TPOCTHUKOBOI'O caxapa; B) KIJIETYAaTKy OT Kpaxmaiua; I) Kpaxmaal OT
MOJIOYHOT'O caxapa; 1) LEJUII0JIO3Yy OT MOJIOYHOTO caxapa; €) MOJIOYHBIH
caxap OT TPOCTHUKOBOI'O; ) ()PYKTO3Y OT caxapo3bl.

2. YKaxuTe XUMUYECKUE PEAKIIMH, C TIOMOIIbIO KOTOPBIX MOKHO JIETKO
Pa3IMYUTh MIMIEPHH, CAXapo3y U TIIOKO3Y.

3. [IpuBeauTe XMMHU3M peaklMK TUAPOIN3a (B IPUCYTCTBUU KUCIOTHI) [3-
raJIaKTONMPaHO3WITIIOKO3bI (MOJIOUHOTO caxapa, JIAKTO3bl).

4. JlaliTe 00BsICHEHUE OIPE/ICTICHUIOKUHBEPTHBIN» 1 MPUBEIUTE XUMHU3M
peaKkiuu  TpEeBpalleHUus  o-TIIIOKOMUPAHO3WI-S-PpykTOoPypaHo3uaa B
MHBEPTHBIN caxap. OObSICHUTE Ha3BaHUE.

5. IIpuBenuTe XMMHU3M pEAKIMK MOTYUYECHHS U3 2 MOJIEKYJI TJIFOKO3bL: a)
O-TIIOKOMMPAHO3WITIIIOKO3bl (MaJIbTO3b1); 0) A-TIIOKOMUPaHO3UITITIOKO3bI
(1em106m036I).
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AMMNHBI. AMUHOKHNCJIOTBI U AMU/bI KUCJIOT

A3oTcolepKale OPraHMYEeCKUEe BEIECTBA OYEHb BAXKHbI B HAPOIHOM
X035MCTBE. A30T MOXKET BXOAUTh B OPraHUYECKHUE COEIUHEHHUS B BHJE
Hutporpynnsl —NO,, amuHorpynmnsl —NH, ¥ amugorpynnel (HeOTHAHON
rpynmbel))  —C(=O)-NH— , npuuem Bcerma arom aszora Oyjaer
HEIIOCPEACTBEHHO CBA3aH C aTOMOM YIJIEpOJa.

AMHUHaMU Ha3bIBAIOTCS MPOU3BOJHBIE AMMHAKa, y KOTOPOTO aTOMBI
BOJOpOJA 3aMeIlleHbl pagukaiamu. llo KonudecTBy 3aMEIIEHHBIX B
aMMHAKe BOJIOPOJIOB HAa PaJMKaJbl OHU JEJATCS HA IEPBUYHBIC, BTOPUYHBIC
Y TPETUYHBIE:

H CH CH
3 3 CH3
N<H N <—H N<&-CH, N<&-CH,

H H H CH,
NepeuUYHbLlL AMUH, 6MOPUYHBIL AMUH, MpemuyHbll AMUH,
MeMmuaamum OUMemunamMun MPUMEMUNAMUH
B coorBerctBun ¢ 3tuM rpynnsl  —NH,, =NH, =N Ha3bpIBarOTCA

aMUHOTpyIIaMu (MepBUYHASL, BTOPUYHAS U TPETUYHAS aMUHOTPYIIBI), HO
4acTO TEPMUH «aMUHOTPYIINA» UCTHOJb3YETCs JjIsi 0003HAYEHUSI IEPBUYHOM
aMUHOTPYIIIBI, BTOPWYHAs Ha3bIBaeTCsa uMHHOrpynmou. Jlms Oomee
CIOKHBIX ~ aMHHOB, TJI¢  UWMeeTcs  crapmas  rpymma  (molas
KHUCJIOPOJICOJEpIKAIIasi), MPUMEHSIETCS TMPUCTABKA aMUHO-, HANpuMmep 2-
AMHUHOIIPOIIAHOBAS KHUCJIOTA, 2-aMHUHOATaHOJ, 2-N- METHWIAMHUHOITAHOJ
CH;—NH—-CH,—CH,—OH. bykBa N noka3bIBaeT, 4TO paJuKal METUJI CTOUT
y aroma a3ora.

N3omepuss aMuHOB 3aBUCHUT OT H30MEPHUHM YyriepogHoW 1enu (B
paaukanax),  TOJIOKCHHS.  aMUHOTPYNIbl B YIJIEPOJAHOM  IENH
(CH;CH,CH,NH, - H-TIPOTIUJIAMHUH, CH;CHNH,CH; —
n3onponuiaaMuH), oT coctaBa pagukaioB (C,HsNHC,Hs — quatunamun u
CH;NHC;H; — MeTrimponuiaMuH) ¥ UX KOJIMYECTBA.

AMuHBI UMEIOT 00Jiee CHIIbHBIE OCHOBHBLIC CBOMCTBA, YeM aMMHAaK, TaK
KaK aJKWIbHBIC PaJUKaiIbl O0JaNa0T MOJOKUTEIbHBIM HHIYKIIMOHHBIM
7 (PEeKTOM U yCHIIMBAIOT 3JEKTPOHHYIO IJIOTHOCTHh HA aTOME a30Ta.

[IpocTeie anmudparndeckue aMUHBI, TaKW€ KaK METWI-, JUMETHI- W
TPUMETUJIAMUH, HWMEIOT  XapaKTEepPHBIM  PBIOHBIA  3amax, OT4YacTH
HAIIOMUHAIOMIMHN 3anax amMuaka. OHU 00pa3yroTcsl NMpU THUEHUU OEJIKOB.
AMuHBI ¢ 00Jiee JUIMHHBIMU paJiiKajaMi UMEIOT HEMPUSTHBIA THUIIOCTHBIN
3amnax.
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Conu aMUHOB C KUCJIOTaMHU OOpa3ylOTCs MO CIEAYIOIEMY MEXaHU3MY:
aTOM a30Ta, UMesl BO BHEIIHEM SHEPreTUYECKOM CJIO€ MATh 3JIEKTPOHOB, B
aMUHax 3aTpayuBaeT Ha oOpa3oBaHUE CBs3EHl Tpu nekTpoHa. Ocraromiascs
HEMoJIeTICHHAs! AJICKTPOHHAS Tapa MPUTATHBAET K cebe MPOTOH KUCIIOTHI;
oOpa3yeTcsi JOHOPHO-akKIENTOpPHAas CBA3b M YacTUlla MpUoOpeTaeT
MOJIOKUTEIIbHBIN 3apsijl, HallpUMeEp:

CH;NH, + HCl — CH;N'H; CI

B cymHocTH, aMUHBI OY€Hb MOXO0XKM Ha aMMMAK, U 00pa3yloT COJIU 1O
TOMY K€ MPUHIIUITY:

/H /H
H—N\ + H—Cl —> H—N\*—H Cr
H H
ammuak xﬂopud AMMOHUA
/I_I /I_|
H3C—N\ + H—Cl —> H3C—N\+—H Cr
H H
memuiamunr xﬂopud MeMUIaAMMOHUA

(2UOpoXI0PUO MEMUNAMUHA)

TpeTuuHble aMUHBI MOTYT aJKWJIMPOBATHCS Janee ¢ o0pa3oBaHUEM
COJIEN YETBEPTUYHBIX AMMOHUEBBIX OCHOBAHUM, HAIIPUMED:

(CH3)3N + CHal — [(CH3)/N]'T°
MpUMEMULIAMUH tioOMemaH 1oouo
mempamemuiamMmoHUs
Ot COJIH HEUTpPANTbHBI. CooTBeTCTBYIOIINE TUAPOKCHUIBI
ueThIpéx3ameménnoro ammonus, Hanpumep (CH;),N" OH , ruapokcup
TETpAMETHJIAMMOHUSL — CHJIbHBIE OCHOBaHHUSA: HMX PACTBOPHl HMEIOT

CHWJIBHOIIECIIOYHYIO Cpeny, pa3beaaroT Koxy, nornomiaior CO, u3 Bo3ayxa,
kak NaOH u KOH.

Muorue comu  4YeTHIPEX3aMEMEHHOTO aMMOHHS  (YETBEPTHUYHBIC
aMMOHHEBBIC COJIM) BCTPEYAIOTCS B JKMBOW TMPHUPOJAC: HAIpUMED,
arernnxonuna xaopus (CHs);N'—(CH,),—~O-CO-CH;CI — neiipomenuatop,
T.e. TPOBOJHUK HEPBHOTO HWMITYJIbCa MEXKIYy COCCIHHUMH HEPBHBIMHU
KJIETKaMH, y 4eJIOBEeKa U MHOTUX >KUBOTHBIX.

Conum  aMHUHOB C CWIBHBIMM KHUCJIOTAMH TMPOSIBISIOT BCE TUIMUYHbBIC
CBOMCTBA COJICH: OHHM XOPOIIO KPHUCTALIU3YIOTCS, JIETKO PAcCTBOPSIOTCS B
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BOJIC, UX PACTBOPHI MPOBOJAT JCKTPUUCCKUN TOK. DTH COJM BCTYIAIOT B
peakIu HOHHOTO OOMEHa B pacTBOPE:

CH;NH; Br ~ + AgNO; = AgBr | + CH;NH; ' NO5 .

B otnunune ot oObruHbix Heopranunyeckux coseit (NaCl, MgSOy4 u T1.11.),
COJIM aMHUHOB XOPOIIIO PACTBOPSIOTCS B OPraHUYECKHUX PACTBOPHUTEIAX
(3TaHON, ameToH W T.A.), W, KPOME TOTO, OYEHb 2USPOCKONUYUHbL —
MOTJIONIAIOT BJIATY W3 BO3JlyXa, BIUIOTh JO TIOJHOTO OTCHIPEBAHUS
(pacmibIBarOTCS ).

AMMHOKHCJIOTBI  TPEACTABIISIIOT  CO00OM  KapOOHOBBIE  KHUCJIOTHI,
coJepXaliue B paauKaie OJHY WM HECKOJbKO aMHHOrpymm. bemku,
COCTABJISIIONIME OCHOBY JKM3HM Ha 3emJie, COCTOAT M3 OCTaTKOB
AMUHOKHCJIOT, TIO3TOMY MPU M3YYCHHH PA3TUYHBIX KJIIACCOB OPTaHUYCCKHUX
COCTMHCHUHN HA aMUHOKHCIIOTHI IOJHKHO OBITH 00paIieHo oco0oe BHUMAaHHE.

JIns aMUHOKMCIIOT WCHOJIb3YIOT OOBIYHO TPUBHUAJIbHBIC HA3BAHUS,
pallMOHAJIbHBIE Ha3BaHUS MPOU3BOJAT OT HA3BaHMH COOTBETCTBYIOIIMX
KapOOHOBBIX KHCJIOT, YyKa3blBas BHAYalle IIOJOKCHHE aMUHOTPYIIIIBI
(OykBamMu MO  palMOHAIBHOW  HOMEHKJIAType ©  mudpamMu 1o
MEXyHapOJHOM HOMEHKJAType), MPUCTABKY -aMUHO W 3aT€M Ha3BaHUE
KHUCJIOTBHI:

3 2 19
4
CHy—CH—C
0

NH, H

— aJIJaHWH, O-aMHUHOIIPOIIMOHOBAA, 2-aMI/IHOHpOHaHOBaH KHCJIOTa

M3omMepusi aMHUHOKHCIOT 3aBUCHUT OT HW30MEPHUH YIJIEPOIHOM IIeTH,
MOJIOKEHHSI aMUHOTPYIII 110 OTHOLLEHUIO K KapOokcuiy (a-, f-, y- U T. 1.) U
IPOCTPAHCTBEHHOTO PACHOJIOKEHUS 3aMEIIAIOIIUX TPYNIl B MOJIEKYJIE
(ontuyeckass wu3zoMmepus). B Oenkax, Kak MpaBUIO, COJEPKATCS O-
AMUHOKUCIIOTHI L-psifa.

[Tpumepbl aMUHOKHUCIIOT, COAEpKaIUXCs B OeIKax:

| BRI0% 0005051 H,N-CH,—COOH

AnaHuH CH;—CH(NH,) -COOH

Banmun (CH3),CH-CH(NH,) -COOH
Jlewinuu (CH3),CH-CH,—CH(NH,) -COOH
N3onennmH (CH3)(C,Hs)CH-CH(NH,) -COOH

Acnaparunosas kuciora HOOC-CH,—CH(NH,) -COOH

HutpocoennHeHus noiy4aroT IOpHU MPSMOM HUTPOBAHUU IPENEIbHBIX
YIJIEBOJIOPOJIOB a30THOM KHUCJIOTOM (JlaBlIeHHE, TeMIlepaTypa) WIH IpU
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HATPOBAHWUN APOMATHYECKUX YTJIEBOJOPOAOB Aa30THOM KHUCJIOTOM B
MIPUCYTCTBUU CEPHOM KUCIIOTBI, HAIIPUMED:

CH3CH2CH3 + HNO3 — CH3CHN02CH3 + Hzo
2-Humponponau
C6H6 + HNO3 — C6H5N02 + HzO
OeH30. HUMPOOEH30]1

Husmme HuTpoankaHbl HCHOJB3YIOTCA KaK PACTBOPUTENM ILJIACTMACC,
LEJUTIOJIO3HOTO BOJIOKHA, MHOTMX JAaKOB, HHU3IIME HUTPOAPEHbI — Kak
MOJIYTIPOAYKTHI JIJIsl CHHTE3a AMUHOCOEIMHEHUI.

AmuHBl (MM aMUHOCOEIMHEHHWS) MOXKHO paccMaTpuBaTh  Kak
OpraHWYEeCKHE MPOU3BOJIHBIC aMMHaKa. AMUHBI MOTYT ObITh MEPBUYHBIMU
R—-NH;, BropuudbiMi RR'NH wn TpetnuHbiMu RR'R"N B 3aBHCUMOCTH OT
Yyycjaa aTOMOB BOJOPOJa, KOTOPhIE 3aMElleHbl Ha paaukainsl R, R’ R".
Hanpumep, nepBuunbiii amun — stunamud C,HsNH,, BropuyHblii aMuH —
mumetunaMmut (CH;3),NH, tpetuunsiii amun — tpustunamut (C,Hs);N.

AMUHBI, KaK 1 aMMUaK, MPOSBIISIOT OCHOBHBIE CBOMCTBA, OHU B BOJHOM
pacTBOpE THAPATUPYIOTCS U JUCCOIMUPYIOT KaK Cl1abble OCHOBAHUS:

CH;NH, + H,O — CH,NH,xH,O0 2 CH3NH3+ + OH
memuiamur Zuapam memuiramura KAmMmuoHr MmemuilammOHUA

a ¢ KHCIIOTaMHu 00pa3yIoT COJIH:

2C6H5NH2 + HzSO4 — (C6H5NH3)QSO4
Genunamun (aHuIUH) cynrbham aHuIUHUA

AMWHBI, KaK 1 aMMHUaK, IPUCOEIUHSIOT TaJION€HOAIKAHBI, 3TO — PEaKIIHsI
ankuinpoBaHus 1o ['opmany (cMm. HUXKE):

CH;NH, + C,HsBr — CH;-NH, -C,Hs Br
MemuiaMuH bpomaman  OPOMUO MEMUNIMUIAMMOHUSL

TpeTI/I‘-IHBIe dAMHUHBI TaKXC TMPUCOCAHUHAIOT TaJIOTCHIIPOU3BOJIHBIC C
O6pa3OBaHI/ICM coJien YCThIPCX3aMCIICHHOI'O aMMOHMUA:

(CHs)N  + GHsl —  [(CHs)NTT
1L00U0 Mmempa’muiamMMOHUS.

ApomaTuyeckue aMuHbl (B KOTOPBIX  aMHHOTPYIA  CBs3aHa
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HEITOCPEACTBEHHO ¢ OCH30JIbHBIM KOJBIIOM) SIBIISIFOTCS 3HAYWUTEIBLHO OoJiee
CTa0bIMH  OCHOBAHHUSIMH, 4YeM aJKWIAMHHBI, H3-32 B3aUMOJCHCTBUS
HEMOJICTICHHOW TMaphl JJEKTPOHOB aromMa a30oTa C  7-DJIGKTPOHAMU
OCH30IbHOTO KOJIBIIA.

C nmpyroii CTOpPOHBI, aMUHOTPYIINIa O0JIETYaeT 3aMelIeHrue BOJ0pOJa B
OCH30JILHOM KOJIbIIE, HAlpuMep, Ha OpoM; W3 aHWIMHA OYCHH JIETKO
obpazyetcs 2,4,6-TpuOpOMaHUIINH:

NH, NHz

H,0 Br Br
+3Brp ——> l + 3 HBr

Br

ITosryyeHue: BOCCTAaHOBICHUE HUTPOCOECIUHEHUH C IIOMOILIBIO METAIIOB
B KHUCJON cpeae, nubO0 mnpu aelcTtBuM Bojopoja H, Hajg HUKEIEBbIM
karasmzaTopoM H, = 2 [H], uam ¢ momompio Ipyrux BOCCTAHOBUTENEH,
IIPUBOJUT K IIEPBUYHBIM aMHUHAM:

a) Zn — Zn*" +2e
CH3N02 + 6 H+ +6e — CH3NH2 +2 H20
HUmpomemaH MemuiamuH

OO6miee ypaBHEHHE:
CH;NO, + 3 Zn + 7 HCl = CH;NH;Cl + 3 ZnCl, + 2 H,O

0) peakuust H.H. 3ununa:

CeHsNO, + 3 (NH4),S — C¢HsNH,+2 H,O+3S| +6 NH;
HUMpPobeH30.1 AHUNUH

Jna mosydeHuss aMHMHOB TaK)K€ MPUIOJHA PEAKLUA AIKUIUPOBAHMS
aMMHAKa W HEKOTOPBIX APYIMX a30TUCTBIX COCAVUHEHUM IIPU JNEUCTBUU
raJIOT€HOAJIKAHOB U UX aHAJIOTOB:

peakuusi A. T'opmana — naGopaTopHblii CHHTE3 aMUHOB U3
raJIOrTeHOANIKaHOB. Peakuys OOBIYHO MNPUBOAUT K CMECH HEPBUYHBIX,
BTOPUYHBIX, TPETUYHBIX AMHHOB M HX COJIEH, a TaKXke K COJIsIM
YETBEPTUYHOTO AMMOHMUS:

C,HsBr + NH; — C,HsNH, + (C,Hs),NH + (C,H;5);N + (C,Hs)sN'Br  + NH,Br ;
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peakuuss 3. Tabpudasi — cenmekTuBHBIN  (T.e. W30MpaTEIbHBIMH,
HaIpaBJICHHBI) CHHTE3 TMEPBUYHBIX AaMUHOB. A3O0THUCTBHIM pEareHTOM
SABISICTCA  (TATUMUJ Kajdus, KOTOPBIM C TajJoreHoajkaHoMm Jaér N-
MK TATAMHAT (amum). DOTO BemIeCTBO Jajee THUAPOJU3YIOT 10
KETaeMOT0 aMHUHA U (PTaIeBOM KUCIIOTHI:

CH,—Cl C/:/O C,Hs0OH C
2 + \N— K+ 2015 (j: /N_CHZ —_ >
/ - KBr C
C\)\ P
(0]

XJIOPUCTbIN dTanummg
OeHann Kanusi

N-6eHaundpTannmug

et (72 0L, 0 e O
+ —_—
OH CH,—NH, I ~NaCl H0 CHy—NH,

C/
I
(0]
6eH3nnammH
dranesas OeH3nnammHa
kucnoTa rmapoxnopua

AMUHBI IIMPOKO MCIOJB3YIOTCS B  MPOU3BOJICTBE  MOJIUMEPOB,
pacTBOpUTENEH NIl MOJMMEPOB, JIEKAPCTBEHHBIX IMpenapaToB, KOPMOBBIX
100aBOK, YIOOpECHHM, KPAaCUTEIICH.

ApoMaTHyecKHe aMHUHbI OYe€Hb SIIOBHUTHI, B TOM 4YHUCIIEC AHWINH
(BcachIBaeTcsi B OpraHu3M JakKe uepe3 KOXKY; MOpa)xkaeT KpPOBb, IMEUYECHb,
rOJIOBHOM MoO3r).  Psan apomaTHdyeckux amMuHOB, Kak, Hampumep, 2-
HaTIIIaMUH, OEH3WAWH, SBISIIOTCS KAHIEPOreHAMM, T.€. BBI3BIBAIOT
o0pa30oBaHUE PAKOBBIX OIyXOJIEH Yy YelloBeKa.

AMHMHOKHUCIIOTBl — OPraHUYECKHE COEIUHEHMS, COJEpXkAIIUe B CBOEM
cocTaBe JB€ (PYHKIMOHANIbHBIE Tpynibl — KUcIOoTHYI0 COOH 1 aMUHHYIO
NH; SBASIOTCS OCHOBOM OCIKOBEIX BEIIICCTB.

[Tpumepsr:

AMUHOYKCYCHasl KUCJIO0Ta (TJIULIMH) NH,CH,COOH

2-amuHomnporanosas kucnoTa (ananun) NH,CH(CH;)COOH

AMMHOKHUCIIOTBI MPOSIBIISIIOT CBOMCTBA M KHUCIOT, U aMUHOB. Tak, OHH
00pa3yIoT CoJv (3a CYET KUCIOTHBIX CBOMCTB KapOOKCUIIBHOM TPYIIIbI):

NH,CH,COOH + NaOH — Na(NH,CH,COO) + H,O
SJAUYUH cuyuHanm Hampus

U CJI0kHbIE 3(UpPHI (MOT00HO APYTUM OPraHUYECKUM KHCIIOTaM):
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NHzCHzCOOH + C2H50H — NHzCHzC(O)OC2H5 + HzO

SAUYUH amujieauyunam

C Oomnee CWIbHBIMU (HEOPTaHMYECKHMH) KHCIOTAMH OHHU MPOSBIISIOT
CBOICTBA OCHOBaHMM M 0O0Opa3ylOT COJM 3a CYET OCHOBHBIX CBOMICTB
aMUHOTPYIIIIBIL:

NH,-CH,~COOH + HCI — ["NH;-CH,-COOH] CI"

SIAUYUH xxzopud SAUYUHUA

Peakuuio o0pa3oBaHMsl TJIMIMHATOB M COJIEH TJIMIMHHUS MOKHO
OOBSCHUTH CJeAyUM 00pa3oM. B BoaHOM pacTBOpe aMHUHOKHUCIOTHI
CYILIECTBYIOT B TpeX (hopmax (Ha mpuMepe TIUIHA):

H,N-CH,— .
NUYUHAM-UOH COO- B ILIEJIOYHOM Cpefe
OUNOIAPHLIL UOH H;N"—CH,— B HEUTPAILHOMU
(enuyun) COO” cpene
H;N'—CH,— .
KAmuoH 2nUYUHUS COOH B KHCJIOTHOM cpejie

[TosTOMY TJIMIIMH B PEAKIIUU CO MIEJIOYaMU MEPEXOAUT B TIIMIIMHAT-HOH,
a C KWCJIOTaMH — B KaTWOH TJIMIIMHUS, PABHOBECHE CMEIAETCs
COOTBETCTBEHHO B CTOPOHY 00pa30BaHMUs aHHOHOB WJIU KaTHOHOB.

benku — oprannyeckrie TPUPOIHBIE COCAMHEHUS; MPECTABIISIOT COOOM
OMOMOJUMEPBI, TMOCTPOEHHBIE U3 JIECSITKOB, COTEH, ThICSY OCTaTKOB
aMUHOKUCIIOT. B Mozekynax O€lKOB a30T TMPUCYTCTBYET B BHUJE
amugorpynnsl —C(O)—-NH- (Tak Ha3piBaeMas rentuaHast cBs3b C—N). benku
obs3arenpHO coaepxkat C, H, N, O, mouru Bcerna S, yacto P.

[Ipu rugponuse O€IKOB M MENTUAOB (MajibIX MOJIEKYJ, aHAJIOTHYHBIX
OeJIKkaM 110 CTPOSHHUIO) MOTYYar0T CMECh AMHUHOKHUCIIOT:

NH,-CH,CO-NH-CH(CH;)-COOH + H,0 — NH,~CH,—COOH + NH,—CH(CH;)-COOH
nenmuo SAUuYyUIaIaAHUH SAUYUH AJldHUH

OnbiT 67. IlonyueHMe aMHHOB H3 aMHI0B KHCJIOT (ropmMaHOBCKOE
pacuemsienne). B mpobupky a (cm. puc. 2) ¢ ra3o0TBOJHON TpyOKOit
MMOMECTUTE JIBE JIOMATOYKU aleTamujga U 2-3 MJI CBEKEIPUTOTOBICHHOTO
runoOpomMuTa HaTpHs (711 ero moaydeHus, Hy>kHo K 100 mur 1 H. pacTBOpa
NaOH, oxnaxnéunoro 10 0 °C, no6aButh no karmism 0,6 mi 6poma. Henv3s
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sobixamov _napwvl_dbpoma! bpom ocmasnsiem msoicénvie odicozu Ha Kodice! ).
Cwmech Harpeite, KOHEIl Ta300TBOAHON TPYOKH TTOMECTUTE B TIPOOUPKY & C
1-2 M3 gucTUIIMpoBaHHOM BOJBI. IIpu KuUIISTUEHUH cMecH B NIPOOUpPKE a
MOJIy4YaeTCs METHUJIaMUH, KOTOPBIN MOTJIONIAETCS BOJIOW B MPOOUPKE 0.

40 NaOBr
CH3—C\NH—> CH,NH,+CO,+NaBr
2

PactBop MeTmiamuHa cieayeT pa3feiuTh Ha JIBE YaCTH U COXPAHUTh
JUISL CJICYIOIIUX OIBITOB.

OnbiT 68. Ilenounass peaxkuuss amuHoB. B onHON U3 mpoOMpOK
WCIIBITAlTE PEaKIMIO PACTBOPA AMUHA HA JIAKMYC:

CH;NH,+ HOH — [CH;NH;]'OH

OnbIT 69. Peakius NepBUYHOT0 AMHHA C a30THUCTOM KucJ0TOMH [1]. B
OJIHy U3 TMPOOMPOK C PACTBOPOM aMHHa MPUOABHTE HECKOIBKO Karelb
pacTBOpa HUTPUTA HATPUS M HECKOJBKO Kameib 2 H. pactBopa H,SO,.
[TpoucXoauT BBIACICHHE ITY3BIPHKOB a30Ta M O0pa30BaHUE METHIIOBOTO
CIUpTA.

Hamumure B oOileM BuiE CXEMy pEaklMd TEPBUYHOTO aMHHA C
A30TUCTOU KHUCJIOTOM.

DTa peakuusi SBISETCS MOPUMEPOM pEaKIUil J1€3aMUHUPOBAHUS —
OTIICTJICHUSI aMUHOTPYTIIIBI.

OnbiT 70. I'maposau3 ameramuaa. HackoJIbKO KpUCTAJUIOB arleTamMua
NOMECTUTEe B MNpoOupKy, nodaBpTe 10 kamens 2 H. pactBopa NaOH wu
Harpeiite. Pe3kuil 3amax amMmuaka M TOCHMHEHHUE JIAKMYCOBOM OyMa)KKu
CBUJETEJILCTBYIOT O THJIPOJIM3E alleTaMU/Ia.

Hanumure cxemy peakuuu THUAPOJIHU3a alleTaMuia U B3aWMOJICUCTBUS
MPOAYKTA TUIPOJIN3A CO MIETOYBIO.

OnbiTt 71. I'maposm3 ModeBHHBI. Jloka3aTeJbCTBO CTpPOCHUS
MoueBHHBI. [IoMecTuTe B npoOupky 1 nonatouky mouyeBuHbl. Jlo6aBbTe 5-
6 xamenb OapuToBoil Bonbl. CTapaiiTech HalMBaTh OAPUTOBYIO BOJY Tak,
9TOOBI HE CMOYHTH MPOOMPKY BBEPXY. 3aKpOHTE MPOOUPKY MPOOKOH, HO HE
MJIOTHO, MHAYE MPU HarpeBaHUHU pacTBOpa MpoOKa BHICKOYUT U3 MPOOUPKHU.
Mexny npoOKoil U CTeHKaMU MPOOMPKHU BCTaBHTE Y3KYIO MOJOCKY (4 MM X
10 MM) KpacHOM JJaKMyCOBOM OyMaru.
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[ToctaBpTe MpoOUPKY B HArpeTyro A0 KUIEHHUS BOAsSHYIO OaHio. Uepe3
15-20 mMuHYyT 0OpaTMTE BHMMAaHHME Ha MOCHMHEHHE KPacHOW JIaKMYCOBOM
OyMaru B pe3ysibTaTe BBIICICHUS aMMHUaKa U TOSBICHUs Oeloil MyTH B
nmpoOupKe BCIeACTBHE 00pa3oBaHus kapOoHaTa Oapus.

Hanummure cxemy ruaposin3a MOYEBHUHBI U CXEMY PEAKIMU IMPOIyKTa
TUIpOJIM3a C THAPOKCUAOM Oapusi. B NpHUpOIHBIX YCIOBUSX THUIPOIU3
MOYEBHHBI TPOTEKAET 0€3 HArPEeBaHMsI TO]] BIUSHUEM (PEPMEHTA ypeashl.

Oneir  72. Pa3noxkeHue MOYEBHUHBI a30THCTON Kuca0TOi. K
OCTaBIIMMCS B MPOOUPKE KpUCTAJIaM HUTpaTa MOUYEBHUHBI, MMOJKUCICHHBIM
a30THOM KuciaoTol (cM. ombIT 78), mobaBpTe 2 kamm 0,5 H. pacTBopa
NaNO,. IIpu BcTpsiXxuBaHWM HEMEJICHHO HAuYMHAETCA OYpHOE BBIJICICHUE
my3bIpbKOB Taza (N, u CO,). [Ipu neficTBUM a30TUCTON KUCIOTHl MOYEBHHA
KOJIMYECTBEHHO (HALEJI0) pa3yaraeTcs Mo CIEeAyIEMY YPaBHEHHUIO:

/NH2 HO—N—/0

___ __—OH
o=c__ —= 2N,+H,0+0=c

+
NH, HO—N=0 l SOH

2

CO,+H,0

Ora peakuusi HCIOJB3YETCS JUIsl KOJMYECTBEHHOTO OIPEIEICHUs
MO4YeBUHBI 10 Metoay Ban Crnaiika (n3mepeHue oO0bema BbIIEIUBIIETOCS
azora).

Pa3pymenne aMUHOIpYMNIbl MOJ BIUSHUEM a30THUCTOM KHCIOTBHI C
BBIJICJICHUEM a30Ta — OJIMH U3 IPUMEPOB PEAKIINU J€3aMUHUPOBAHUS.

OmnbiT 73. Pa3jioskeHne MO4YeBMHBI NIpU Harpesanun. O0pa3oBanue
Omypera M HUaHypoBoii kucJa0Thl. [loMecture B cyxyro mnpoOupky 1
JIONATOYKYy MOYEBUHBI. HarpeBailTe OCTOpPOKHO HAJ IUIAMEHEM TOPEJKH.
MoueBrHa CHaYala HAYMHAET TUIABUTHCA, HAOIIOAAETCSl YaCTUUHbBIA BO3TOH
[MaHaTa aMMOHUA. Yepe3 HECKOIBKO CEKyHJ HAYMHAETCS BBIJIEICHUE
IIy3bIPBKOB I'a3a — aMMHUaKa, KOTOPBIM MOXHO JIETKO Y3HaTh IO 3amnaxy WIH
10 TIOCHUHEHUIO KPACHOM JTAKMYCOBOM OYMaKKH.

Bckope BblfieneHUE My3bIPhKOB aMMHAaKa NPEKPAIIACTCS U peaKUUOHHAas
Macca 3aTBEPAEBACT IPU MNPOJOJDKAIOIIEMCS HArpEeBaHWM BCIIECICTBHE
oOpa30oBaHusl HOBBIX BEIIECTB — OWypeTa M IUAHYpPOBOM KHCHOTHI. Jls
paszzieNieHns 3TUX  BEIIECTB  MOXHO  BOCIIOJIB30BAaThCS  Pa3IMYHON
pacTBOPUMOCTBI0O MX B Boje. OxjaauB MpoOUpKy, A0O0aBbTe B Hee 5-6
Karesb BOJbl U MPOKUIATUTE B TeueHue 2-3 MuHyT. [Ipu sTom Oosee nerko
pacTBOpUMBIN OMypeT mnepeiser B pacTBop. JlaiiTe OTCTOSATHCS TPYAHO
pPacTBOPUMOMY OCaJIKy HHAHYpPOBOM KUCIOTBI. ClleliTe OCTOPOKHO PacTBOP
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OuypeTa B Apyryio nNpoOupKy U 100aBbTe K HEMY 2 Kamid 2 H. pacTBopa
NaOH. Ilpu 3TOM HE3HAuWUTENbHAsE MYTh OT CIEJ0B LIMAHYPOBON KHUCIOTHI
ucuesnet. Jlodasbte 1 karmmo 0,2 H. pactBopa CuSOy. [losiBisercs: po3oBo-
¢uoneToBoe  OKpalMBaHWE KOMIUIEKCHOW MEIHOW coiu  Ouypera
(bmyperoBass peakmms). M30bITOK cynabdara Meawm BpeIeH, Tak Kak
BBI3bIBAET IIOCMHEHHE pPACTBOpPAa, MAaCKUPYIOIIEE XapaKTEPHYIO PO30BYIO
OKPACKY.
OOpa3zoBaHue OMypeTa U3 MOYEBMHBI IPOTEKAET IO YPABHEHHIO

0 o) 0
I 0 I
H;N—C—NH, + HyN—C—NH; —> H,N—C—NH—C—NH, + NH;

ouypem

[Ipu oOpazoBanuu Ouypera mozekyna NH; oTmemnsercs ot AByX
MOJIEKYJl MOYEBHUHBI. OTCIOJa WU Ha3BaHUWE OWYpeT, YKasblBarollee Ha
HaJU4YMe JIByX OCTAaTKOB MOYEBUHBI (OT JIATUHCKOTO CJIOBa urea -
MOYEBHHA).

buyperoBas peakuuss — OJHA W3 ULBETHBIX peakuid Ha OEJIOK Hu
MTOJTUITEITUBI.

K ocraBmemycs B mpobupke ocaaKy LIUaHYpPOBOU KUCIIOThI J00OaBbTE 2-3
Karuii 2 H. pacTBOpa aMMHaKa, SHEPrUYHO BCTPSIXHUTE U J00aBbTe | Karuito
0,2 H. pacTtBOpa MemHOro kymnopoca. OOpa3yeTcs CHpPEHEBBIM OCaJIOK
KOMIUIEKCHOM MEJHOM COJIA LIUAHYPOBOM KUCIIOTHI.

OOpa3zoBaHMe IMAHYPOBOM KHCIOTHl M3 TPEX MOJEKYJ MOYEBUHBI
MOYHO MPEJICTABUTH CEOE CIIEYIONIUM 00pa3oM:

HoN NH, H C H

LmaHypoBasi kucrnoTa

[MuanypoBas 1 U30LMaHypOBasi KUCIOTa — ABE TAyTOMEPHBIE (POPMBI
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OmnbiT 74. KonageHcanus Mmo4eBUHBI ¢ popmasnbaeruaom. [lonydyenune
nojuMepa. B cyxyio npobupky nomecture 2-3 J0MaTOYKH MOYEBUHBI TaK,
yT0OBl BbICOTA cJiosg Obuia 2-3 Mm. Jlo6aBbre 3-4 kammu 40%-HOTO
dbopmanuHa, dYTOOBI TIOMYYHJICS TIPO3PAYHBIA  PacTBOP MOYCBHUHBI.
OCTOpOXHO Harpeite Haja IUIAMEHEM TOpenku. Peakius KoHJeHcaluu
Jajiee MpOTEKaeT IK30TepMUYECKU. Yepe3 HECKOJIBKO CEKYHJI COIAEPKUMOE
MPOOUPKHU MYTHEET BCIIEICTBUE 00pa30BaHUs MOYEBUHO-(HOPMaJIbICTUTHOU
CMOIJTBI.

CxeMaTH4ecKu peakinio KOHJEHCAIIUM MOYEBHHBI C (DOpPMabIAETHIOM
MOXHO TMPEJACTaBUTh TaKUM 00pa3oM, 4YTO MoOJeKkyjia QopManbaeruia
COCIMHSET aMUHOTPYIIIBI COCEIHUX MOJEKYJI MOYEBHUHBI, 00pa3yst MEXIy
HUMH CBOCOOpa3HbIC JBYXaTOMHBIC METHIICHOBBHIC MOCTHUKH:

O O O

| | o | ||
|—NH2 + H—C—H ——= H,N—C—NH—CH,—NH—C—NH, + H,0

2 HN—

ITo TakoMy k€ IPUHIMITY TPOLECC KOHACHCAIIMM MOKET UATH U JaJIbIIIe
BILJIOTH hi (o) oOpazoBaHus BBICOKOTIOJIMMEPHBIX MOYEBUHO-
(dhopmanbaeTUIHBIX CMOJL.

MoueBuHO-hopMaNbACTUIHBIE W POACTBEHHBIE CMOJIBI CIIYy>KaT s
MIPOMBIIIJIEHHOT'O U3rOTOBJICHHUSI TaK HA3bIBAEMbIX aMUHOILIACTOB [1].

Bomnpockl kK KOHTPOJILHOM padoTe

|. Hanumure XUMUYECKHE pEAKIUU, C TOMOLI0 KOTOPBIX MOXHO
UICHTA(DUITUPOBATH CIICIYIONINE COCAMHEHUS: a) aMHU] YKCYCHOU KHUCIIOTHI,
0) aMu1 KUCJIOTHI; B) IEPBUYHBINA aMUH?

2.YKaxXuTe OCHOBHBIE XaPAKTEPUCTUKU, OTIUYAIOIINUE APYT OT JIpyra: a)
TJIMKOKOJI U arleTaT HaTpusl; 0) TIIMKOKOJI U YKCYCHYIO KUCJIOTY?

3. [IpuBenute CTPyKTypHBIC (HOPMYJIBI TIEPEUNCICHHBIX COSTUHECHUM: a)
aMUHOSIHTapHas (acrmaparuHoBas) KUCJIO0Ta; 0) aleramuj; B) o-aJlaHUH; T)
BHYTPEHHSSI COJIb MIIMIIMHA; 1) MEeTUlIM3onponuwiamMul; ¢) popmamua, N, N-
TUMeTUIhOpMaMUI; K ) METUIIUITUIIAMUH.

4. llpuBeaute cxeMmy peakiuu 00pa3zoBaHUS dTUIAMHUHA TOPMAHOBCKUM
METOJIOM PACIICIUICHUEM amMua. Y KaKUT€ HAMMEHOBAHUS MPOMEKYTOUHBIX
MIPOIYKTOB.

5.VKaxuTe XUMU3M pPEaKUHid: a) a30TUCTON KHCIOThI C METHJI-BTOP-
OyTUJIAMUHOM; 0) a30THUCTOMN KHUCJIOTBI c ATUIIAMUHOM;
B) ATWJIINPONUIAMHHA C COJISHOM KHCJIOTOM; T) TJIMIHUHA C a30THUCTOMU
KHUCJIOTOM.

6.ApryMEHTHPOBAaHHO OOOCHYWTE, MOYEMY OCHOBHBIC CBOWCTBA aMHUHOB
KUPHOTO psifia 00Jiee CHIIBHO BHIPAKEHBI, YEM Y aMMHUAKA.
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APOMATHUYECKHUE COEAUHEHUSA. YTJIEBOAOPO/IbI
(APEHbBI) 1 UX TAJIOT'EHOCYJb®O- U
HUTPOINIPOU3BO/IHbIE

VYTIIeBoIOpOIbI, a TaKXe WX TMPOU3BOJHBIC COCTABISIOT TPYIIY
apOMaTHYECKUX COCIWHEHUU, Ha3bIBAGMBIX apeHamu. B 3Ty ke rpymmy
BXOJUT U O€H30J1 (M3-3a HAJTUYHS B HEM apOMaTHUYECKOU CUCTEMBI).

B cocraB MolleKynl ~HHTPO- H®  TaJOTCHOCYIh(OMPOU3BOIHBIX
apOMAaTHYECKUX YIJIEBOJOPOJIOB (apeHOB) BXOASAT OJHO WKW OoJiee
OCH30JIBHBIX SACp M XapaKTePU3YIOTCS HAIMYMEM B IHUKJIAX COMPSDKCHHOMN
cuctemMbl u3 4n + 2w -snektpoHoB (rme n = 0, 1, 2, 3 ur. n.) u
PACIIOJIOKEHUEM YTJIEPOJHBIX aTOMOB B IMKJIaX B OJHON IUIOCKOCTH, YTO
crocoOCTBYeT 00Jiee MOIIHOMY COMPSIKEHUIO B MOJIEKYJIE.

benzon CgHg cuutaercs camMbIM 3JIEMEHTApPHBIM M3 COEAUHEHMI
OJTHOMMEHHOTO pPsga YIriIeBoaopoaoB (oOmas ¢opMmysia TOMOJIOTHIECKOTO
psana C,H>,.s.) CtpykrypHas dbopmysia 6eH301a MOXKET OBITh TIPEICTaBICHA
B TPEX BapHaIUIX:

Yamie Bcero HUCMoOJb3yeTCs MepBasi CTPYKTypHas ¢opmysa, Tak Kak
MMEHHO OHa JIYYIll€ BCEro OTPAXKAET XAPAKTEPHBIA CIABUT AJIEKTPOHHBIX
IJIOTHOCTEH B KOJIbIIE, B TO BpEMsl, KaK B JIBYX MOCIECAYIOIIUX dJIEKTPOHHAs
IJIOTHOCTh B KOJbIle O€H30JIa paBHOMEpPHO pacrpenenena. llocnenuss -
dbopmyna Kekyne - ynobHa st M300paKEHHUS CHBUTA BJIECKTPOHHBIX
TJIOTHOCTEN B KOJIBIIE U TPAAUIIMOHHO YaCTO MPUMEHSIETCSI.

HasBanust roMosiory OeH3071a MOIy4daroT B COOTBETCTBUE C TPUBUAILHOU
U PalMOHAIIBHOWM HOMEHKIATYpOW, B KOTOPBIX B Kauye€CTBE OCHOBBI JIf
HaMMEHOBaHUs OEPETCs CIOBO OEH30II.

['omonoru GeH30/1a UMEIOT SMIMPUUCCKUE HA3BaHUSA M PalliOHAIBHBIC,
MPOU3BOIMMEBIE OT OeH30a. [Ipon3BoIHbIE OEH30J1a ¢ OJJTHUM 3aMECTHTEIIEM
HE UMEIOT U30MEPOB, a BOT JAM3aMEIICHHbIC O€H30JIa UMEIOT TPU U30MEPa,
HaszbIBaeMbIe opmo- unu 1,2-, mema- v 1,3 v napa- wnu 1,4-uzomep.
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CH, CH, CH,

o ij% @ ©
CH,

CH,

moJtyon opmo-KCcujoJji mMema-KCcuio napa-Kcumuaon

Panukansl apomMaTH4YeCKUX YTIEBOJOPOJOB (apeHOB) HMEIOT oOIiee
Ha3BaHue apuibl, Hanpumep CgHs - penunn, o-CH3C¢Hy - Tomun, C¢Hy — o-
dbenmneH. Pagukan oT ToTyola, cogeprKaniuii CBOOOTHYIO CBSI3b B OOKOBOM
ner, T.€. C¢HsCH,-- Ha3piBaeTcs 6en3uoMm [1].

OmnpIT 75. [Tosryyenue 6eH30/1a U3 0eH30aTa HATPUS M NPeBpPAallleHUe
O0en3ojia B HUTPoOen3o0. [1]. B cyxyto npoOupky a (cMm. puc. 1) momecture
CMECh paBHBIX IO Macce yacTeil OeH3oaTa HaTpHUs U HATPOHHOM M3BECTHU Ha
BBICOTY OKOJIO 5 MM. 3aKkpoiTe MpoOKo#l ¢ ra300TBOAHON TpyOKoi. Konen
TpyOKH OmycTUTE B MPOOUPKY &, B KOTOPYIO MpEaBapUTEIBHO HajeiTe 3
Kaluli ~ KOHILIEHTPUPOBAHHOW  CEPHOM  KHUCIOTBI W 2 KaIlu
KOHIIEHTPUPOBAHHOM a30THOM KHUCIOTHI. Jlepka pykoil mpoOWpKy 6 Tak,
9TO0BI MpOOWpPKAa @ HaAXOAWIaCh B TOPHU3OHTAIHLHOM TIOJOKEHUHU,
HarpeBaiite ee B miuameHu ropenku. CHauana HarpeiTe BEPXHIOIO YacTh,
4YTOOBI MPEAYNPEAUTh KOHACHCALMIO B HEW MapoB OEH30J1a, a 3aTeM YxkKe
HIDKHIOKO 4YacTh MNPOOUPKHU, TJI€ HAXOAMUTCS peakIMoHHas cmech. Yepes
HECKOJIBbKO MHUHYT B MPOOUPKE 6 HAA CIOEM KHCIOT MOSIBISICTCS TEeMHas
Kamisi HuTpoOeH3ona. Toraa mpekpaTtute HarpeBaHUe, MPEIBAPUTEIBHO
yAAJIMB Ta300TBOAHYIO TPYOKy U3 npooupku 6. Bueiite B npoOupky 6 8-10
Karesb BOJIbl, YTOOBI pa30aBUTh KOHIIEHTPUPOBAHHBIE KUCIOTHI, B30OITANTE
U OTpEeNIUTE HAIMYME HUTPOOEH30IIa MO 3anaxy, HaOMHUHAIOIIEMY 3arax
TOPBKOTO MUH/JIAJIS, XapaKTEPHBIH TUTSE apOMaTHYECKUX
MOHOHUTpOcoeAnHEeHU. OOpaThTe BHUMaHUE HA MJIOTHOCTh HUTPOOEH3011a,
Ha TI0JIO’KEHHE KaIlJId €ro 70 U Tociie pa30aBiIeHHs KUCIOT BOIOH.

OTKpBIB MPOOUPKY @, 0OpaTuTe BHUMAHHWE Ha CIa0bIi crienuduaecKkuit
3amax Oen3ona. CpaBHHUTE €ro ¢ 3amaxoM roroBoro Oenzona. Ilocne
OCTBIBaHUs MPOOUPKH @ 100aBbhTE B Hee Karumo KoHieHTpupoBanaon HCI.

Yyatute, 9T0 6€H301, 1 0COOCHHO HUTPOOCH301, SI/IOBUTHI!

[Tonyuenne OeH3oma W3 OeH30aTa HATPUS AHAJIOTUYHO IOJYYEHHIO
MeTaHa U3 aleTaTa HaTpusl.

CocTtaBbTe CXeMy peaKkiu MOTy4YeHUs: OeH30J1a.

Tak kak napsl 6eH301a 001a1at0T XOTS ¥ CHEU(PUIECKUM, HO JT0BOJIBHO
ciabbIM 3allaxoM, €ro MepeBOASAT B OINbBITE B HUTPOOEH30I1, 00J1aJaromui
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OY€Hb MHTEHCUBHBIM 3amaxoM. JIjist 3Toro napsl 6€H30J1a IPOITYCKAIOT Yepe3
HUTPYIOUIYI0 CMECh W3 KOHIICHTPHUPOBAHHBIX a30THOM M CEPHOM KHCIIOT.
CxeMy peakiy MOKHO 3alucaTh CIEAYIOINM 00pa3oM:

H,SO, NO,

+ HNO;3 + H0

HUMPOOEH30]1

Ocrarok a30THOM KUCIOTHI - NO, Ha3bIBAETCS HUTPOTPYHIIION.

IIpuBeneHHas cxema peakuu SABJISETCS CyMMapHOW W yrpoineHHou. C
MO3UIIMKM  AJIEKTPOHHBIX MEXAaHW3MOB pEaKIuid HUTPOBAHUE  CITYKUT
MPUMEPOM PEAKIUN ANEKTPOPUIBLHOTO 3aMelieHusl. B Hutpytomeid cMmecu
cofepkuTcs HMOH HuTpoHus NO,', KOTOpbIii B IepBOH  cTaauu
MPUCOETUHSETCS K yriiepoay OeHsoiia, oOpa3ysi HECTOWKHI o-KOMILIEKC,
CTAOWIM3UPYIONTUICS C BBIIETIEHHEM TMpoToHA. [IpoToH ¢ MMeronuMucs B
cMecH kuciiot annoHom HSO, o0pa3yeT MoeKyy CEpHON KUCIOTHI:

H'+HSO, = H,S0,

OmnbiT 76. CBoOlicTBa OeH30s1a. A. BeH30J1 He mpucoeanHsAeT OPpOM M3
OpomHoii Boabl. B mpobupky ¢ 3 kamassMu OpomMHOM BOnbI A00aBbTE 3
Karm OeHszosia. beH3on serde BoAbpl U B Hel He pactBopsiercs. [lostomy
1ocJie BCTPSIXMBaHUSI cMecH O€H30J1a C BOJOM OH BCIUIBIBAET HAaBEpPX IMpHU
crosaud. HwxHUI crmoil OpOoMHON BOJBI MPU 3TOM OOECIBEYMBACTC.
Opnako Takoe oOeclBEYMBAHUE OOBSCHSETCS HE TeM, YTo Opom
INPUCOEIUHSAETCS IO MECTy JBOMHBIX CBsI3€d, Kak 3TO HaOI0a10Ch,
HaAIpuMep, y 3THIICHA, a TeM, 9YTO OpOM Jierdye pacTBOpseTcs B OEH30I1e, YeM
B BOJIC, ¥ TIO3TOMY TIEPEXOUT B BEPXHUH CJIOW OEH30J1a, OKpAIIUBAsi €ro B
YKEJITBIN 1[BET.

Takum  00pa3oM, HECMOTpS Ha  OXHUJAEMYI0 IO  COCTaBy
HEMpeneTbHOCTh, OCH30J, KaK W JPYrHe apoMaTHYECKUE YTIIEBOJIOPOIbI,
PE3KO OTIIMYAETCA OT HENPEAEJbHBIX COCAUHEHUMN KUPHOTO pslla TEM, YTO
HE MPHUCOEIUHSAECT OpPOM HEMOCPENCTBEHHO IO MECTY pa3pblBa JIBOMHBIX
CBsI3EM

b. ben3on He oxkuciasiercss pacTBOPOM IepMaHraHara kKaausa. B
npoOupKy ¢ 5 karisimMu BoAsl go0aBbTe 1 karmto 0,1 H. pactBopa KMnO, u
I kammo 2 H. pactBopa H,SO4. K momyueHHOMY pO30BOMY pacTtBOpy
nob6aBpre 1 Kammo OeHzona W Berpsixuure. (OOeciBeyMBaHUE HE
Ha0JII0/1aeTCA.
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Kak ¢ momoripio COBpeMEHHBIX MPEICTaBICHUI O CTPOCHUHU OEH3011a
MOHO OOBSICHUTH €r0 MHEPTHOCTh MO OTHOIICHHIO K OpOMHON BOJAE H
MepMaHraHaTty Kaius?.

OnbiT 77. OkuciieHue OOKOBBIX Ieneil romMosoros OeHsosa. B
npoOupkKy ¢ 5 karuisimu Bosl nomecture 1 kammo 0,1 H. pactBopa KMnO, u
1 xammo 2 H. pactBopa H,SOy4. Hob6aBbTe 1 kammo tonyona CcHsCH; u,
SHEPrUYHO BCTPSIXUBAs, HATPEBANUTE HAJl TNIAMEHEM TOPEIIKHU.

Kaxue n3menenus Bol Ha0JI01a€Te MPU HarpeBaHuu?

Xox peakiuu:
CH %O
+30 ™
*+3 OH

OeH30UHAs KUCIOmA

B pesynbrare okucleHHs Kaxzaas OOKoBas LEMb B KOJbIE OEH30Ia,
HE3aBUCUMO OT €€ JJUHBbI, B KOHEYHOM cueTe 00pa3yeT KapOOKCHUIIBbHYIO
rpymy. [loaToMy, mONB3ysSCh peakiueld OKHCIECHHUS OOKOBBIX IIETICH,
MOXXHO YCTAHOBUTh Hamu4he OOKOBBIX II€MEd B  apOMATUYECKUX
yTIIEBOAOPOAX.

OnbiT 78. BpomupoBaHMe apoMaTH4eCKHMX YIJIEBOJAOPOAOB 0e3
kaTajau3aropa. B ase cyxue npobupku nomecture 10 xanens 0enzona u 10
Karenp Toiyona. B kaxayro npobupky gobasbre no 10 kamnens 1-%-Horo
pacTBopa OpoMa B YETBIpEXXJIOPUCTOM yriiepone. I[IpoOupku 3akpoiite
npoOKaMH C BO3AYLIHBIMH XOJOJWIbHUKAMU W Harpere Ha TMOYTH
KUTsIed BoJsHON Oane. Ilpu3HakoMm peakiuu OpOMUPOBAHUS SIBISETCS
MCYE3HOBEHUE OKPACKM U BBIIEICHUE OpPOMHUCTOrO BOJOPOAA, KOTOPBIN
MO>XHO OOHApY>XHTh Y OTBEPCTHS MPOOUPKHU MO MOKPACHEHUIO CMOYECHHOMN
BOJION JTakMycoBoW OymMakku. bpoMupoBanue 6eH3051a HE 0OHAPYKUBACTCS
npu HarpeBaHuu. bpomupoBaHue TOJyosda MpOTEKaeT ObICTPO B OOKOBOM
LEMH.

Heckomnpko Kamenb peakIMOHHON CMECH BBUICHTE Ha 4aCOBOE CTEKJIO U
HarpenTe ero Ha BOJASIHOM OaHe: MPU ATOM HE BOLIEAIINI B PEAKIIUIO TOJIYOI
ucrapsieTcss W ONIyllaeTcs pe3kuil 3amax Opomucroro OeH3uIia,
BBI3bIBAIOIINI CJIE30TEUEHUE.

Hanummure ypaBHeHHE peakuud OpOMHUPOBAHMS TOJyoJia B OOKOBOM
LEIu.
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OnbiT 79. BbpomupoBanue apoMaTH4eCKHMX YIJIEBOAOPOIOB ¢
KaTaau3aTopoM. B 1Be cyxue npoOupKu ¢ BO3AYIIHBIMU XOJIOAMIbHUKAMU
noMectuTe B oAHy 10 kamens 6eH3osa u B pyryro 10 kamenb Toiayojia U B
Kakayro npooupky nobassTe 10 kamens pactBopa 6poma B CCly. 3atem B
CMECh BHECHUTE JIOMATOYKY JKEJE3HbIX ONWJIOK W HarpeBaiiTe, Kak B
npenpayniem onsite. [Ipu 3ToM Bogopoa OEH30bHOTO SiApa 0OMEHUBAETCS
Ha TrajoreH U BblJENseTca OpoMUCTBIM Bojopoid. Hamummure cxembl
OpomupoBaHus O€H307a W TOJyOJia, TOJB3YsACh MpPAaBUIAMHU 3aMEIICHUS B
6en3onpHOM sipe [1].

OmnpiT 80. Paziimuune B cBoOiicTBAaxX rajoreHa, CTosimero B siipe U B
0oxoBoii menu. [Tomecture B 2 pasubie mpoOupku 1 kKarumo xjaopOeH305a u
1 kammo xyopuctoro OeH3wia U J00aBbTE B KaXAYIO MO 5 Kamesb BOABIL.
Harpeiite 10 kunenus u 100aBbTe B KaxAyr0 npooupky no 1 karme 0,2 H.
pactBopa AgNO;. BenencrBue pasinuurs B OJABMKHOCTH TajoreHa ocagok
AgCl nosBnsercs TOIbKO BO BTOPOH MPOOUPKE, TaK KAaK XJIOPUCTHIM OCH3MII
Jerko rusiposuzyercs ¢ oopazosanuem HCI [1].

Bonpochl kK KOHTPOJILHOM padoTe

1. TlpuBeauTe HECKOJIBKO YPAaBHEHHMM peakluil ¢ ydacTheM OeH30.ia,
reKCeHa U TeKCaHa, a TaK)KEe HAa30BUTE OCHOBHBIC XaPAKTEPUCTUKU TAHHBIX
COCTMHCHUH, OTINYAIONINX UX JIPYT OT ApyTa.

2.YKaxxuTe OCHOBHbBIEC CBOMCTBA, Oarojapsi KOTOPhIM MOKHO OTJIMYUTH:
a) 0eH30J1 OT HUTPOOEH30J1a; 0) TOJIyoJ1 OT OeH301a?

3. IlpuBeaute CTPYKTypHBbIE (OPMYIIBI CIASAYIOMINX COCAUHECHUM: a) n-
Toyoncyiabdokuciaora (n-cynbpoTonyos); ©0) XJIOPUCTBIA OEH3WI, B)
cTupols; T) l-xsop-2-HuTpo-4-cynbpoOeH301; 1) STHIOCH30IT; €) TOIYO; XK)
O-XJIOPHUTPOOEH30J1.

4. IlpuBenute dopmynsl AByx coenunenuid CgHiy, ecam B pesynbrarte
peaKIuii OKUCICHUS C UX ydacTueM u3 ojxHoro noiydeH - n-C¢Hy(COOH),,
a U3 Apyroro - OeH30HHas KUCIIOTa.

5. Onmpasice Ha MpaBWiIa 3aMEIICHUS] B OSH30JbHOM SJIpe, HAITUIINTE
XUMHU3M pEaKIUi CJIEAYIOIUX COEJUHEHUI: a) a30THOM KHCJIOTOW U
¢dbenonom; 0) OeH30MHON KUCTOTOW M XJiopoM (B mpucyrctBunu FeCls); B)
AQ30THOM KHUCJIOTOM M OEH30HHOW KHCJIOTOM; T) TOJYOJIOM W CEpHOH
KHCJIOTOM.

6. YKaxuTe MeXaHu3M JEHCTBHUsS HaMOOJee XapaKTEPHBIX PeaAKIUN
3aMmenieHus: B OeH30JIbHOM siipe? B KkauecTBe mpumepa MOXKHO YyKa3aTb
MEXaHU3M PEaKIii HUTPOBaHUS OEH301a.
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APOMATHYECKHUE AMUHBI

ApOMaTHUYECKME AMHUHBI - MPOU3BOJIHBIE AMMHAKA, Y KOTOPOrO aTOMBI
BOJIOpo/ia (01MH, Ba WJIM BCE TPHU) 3aMEIIICHBI HA PAJIUKAJIbI U B YHCIIE €CTh
X0Tsl OBl OJTMH apoMaTHYecKuii pagukait. [1o 4uciy paaukaaoB, CTOSIMNAX Y
aToMa a3oTa, aMuHbI JeyaT Ha nepBudyHbie ATNH,, Bropuunsie Ar,NH u
TpetuuHble Ar;N. BTopuuHble M TpeTUUYHBIE aMUHBI MOTYT OBITH YHUCTO
ApOMATUYECKUMHU, €CIIA COJIEpKAT TOJIBKO APOMATHYECKUE PATUKAIIbI, WU
CMEIIAHHBIMU, €CIIA COJECPHKAT KUPHBIE U APOMATHUYECKHUE PATUKAIIBL:

NH, CH,
NH2
AHUTUH, (heHUIaMUH 0-MOJYUOUH,
aAMUHOOEH30]1 o-amunomonyon, I-vemun-2-amuHoden30n
unu CsHsNH, unu o-CH;CsH/NH,

AMWHBI Ha3bIBAIOT WJIM J00AaBIISIS CJIOBO aMuH K HA3BAHUIO PAJIUKAJIOB,
CTOAIIMX Yy a30Ta, WM HCIOJB3YySl MPUCTABKY -aMuHOo TIEPE] HA3BaHUEM
yrieBogopoaa. Jlyist  Oonee  CIOXHBIX, YeM aHWIWH, [EePBUYHBIX
apOMATHYECKUX aMHHOB XapaKTepPHO OKOHYAaHWE -uOuH. Tak, aMWH #n-
CH,C¢H4;NH, cnenyer Ha3plBaTh #n-TOJYWIUHOM, aMHHBI OT KCHJIOJOB
Ha3bIBAIOT KCUJIMJHWHAMHU, aMUH OT (¢eHerona (dtuwideHusioBoro spupa) -
(heHEeTUIUHOM U T. 1.

Hanuune apomMaTHyecKoro pajvkalia YMEHBIIAET OCHOBHOCTh aMHHA.
[Ton BIMsIHMEM aMHHOTPYIMIIBI CHJIBHO aKTUBHUPYETCA CaMO apOMaTHYECKOe
AIpo. ITO OOBACHIETCS CIABUTOM OJJICKTPOHHBIX INIOTHOCTEH B sIpe M
amuHorpynme. Tak, B aHWIMHE HEMOJEJICHHAs SJIEKTPOHHAs IMapa aToma
a30Ta BCTYMaeT B COMNPSDKEHHE C 7-AJICKTPOHAMU OEH30JIbHOTO sijpa,
MPUTITUBACTCS K SJIPY, UYTO BBI3BIBAET CIABUTI AJIEKTPOHHBIX IJIOTHOCTEH B
caMoM sipe (YBETMYUBAETCS JIEKTPOHHAS IUIOTHOCTh, B OCOOEHHOCTH B O-
1 N-TIOJIOKECHUSX ).

CNHz
/\Y

@,
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YMeHbIIICHUE JJIGKTPOHHOW IUIOTHOCTH HAa aTOME a30Ta CHIDKAeT
CIIOCOOHOCTh aMHUHOB K 00pa30BaHUIO COJICH C KHCIOTaMH, T.€. OCHOBHOCTh
aMUHa, TaK KakK Mpu 0Opa30BaHWU COJIEH IPOUCXOJIUT IPHCOCTUHCHUEC
MPOTOHA K HETIOJIEJICHHOM AIIEKTPOHHOH mape a30Ta (MPOTOHU3AIMS AMUHA):

C6H5NH2 + H+C1_ — C6H5N+H3 Cr

OOpa3yercsi HOBasi KOBaJCHTHasi CBsI3b, BCS YacTHUIA 3apsiKaeTcs
MOJIOKUTEIBLHO M MPUTITUBAECT aHUOH XJiopa. B TO ke BpeMms yBeIMYCHHUE
AJIEKTPOHHOM IUIOTHOCTHM B IMKJE TIOBBIIIAET €ro PEaKIMOHHYIO
CIIOCOOHOCTh — AaMHUHOTPYyNIA SBIAETCS 3aMECTHTENIEM IIepBOT0 pojaa
(37IEKTPOIOHOPHBIM) M O0JIeTYaeT JalTbHEHIINE pPEaKIud B OEH30JbHOM
KoJblle. B 4YacTHOCTH, apoMaTHYECKUE aMHUHBI JIETKO OKHUCISIOTCS YKe
KHCJIOPOJIOM BO3JyXa: OECIBETHBINA, CBEXKEMEepEerHaHHbI aHWJIWH 3a
HECKOJIBKO YaCOB CTAHOBHUTCS KPACHO-OYphIM. APOMAaTHYECKHUE aMUHBI TIPH
HUTPOBAHUU B  OOBIYHBIX  YCJIOBHUSIX  TOABEPTalOTCS  Pa3pyIlICHUIO
(OKHCIIEHUIO) a30THOM KHCJIOTOM; MO3TOMY HHUTPOBAHMIO IIOJBEPrarOT HE
camu apomatudeckue amuHbl Ar-NH,, a ux amuasl Ar—-NH-CO-R,
HarpuMep, Mpou3BojHble ykcycHOM kuciaorel Ar—-NH-CO-CH; (k
npumepy, aneranwma CgHs—NH-CO-CH;) — B 3TUX COEIMHEHUSX
JIOHOpPHAs aKTUBHOCTD aMUHOTPYTIITIBI CHJIBHO ociabiieHa
AIEKTPOHOOTTATHUBAIOIIUM JeHCTBHEM KapOoHMIbHOU Tpynmnbel C=0, u oHH
CIIOCOOHBI HOPMAJILHO BCTYMAaTh B PEAKIMI0 HUTPOBaHUS 0€3 pa3pylieHus
MouseKyJsl [ 1].

OmneiT 81. IlosiyyeHHe aHWJIMHA BOCCTAHOBJICEHHMEM HHMTPOOEH30./1a
(peakuusi 3uHUHA). V3 TUNETKH C KOHIIOM, OTTSHYTHIM B BUJE KalWusIpa,
MOMECTUTE B MPOOMPKY MalleHbKyl0 Kamio HuTpobenzona CqH;sNO..
[IpubaBbTe 3 KaIIu KOHIEHTPUPOBAHHOM COJISIHOM KUCIOTHI (M MaJeHbKUMA
Kycouek (2 MM X 2 MM) METaJUIMYECKOro IuHKa. Bce BpeMsi BCTpsxuBanTe
npoOupPKy, 4TOOBI HUTPOOEH30JI HE HAXOJUJICS B BHJIE€ MACISHUCTOTO CJIOS
CBEpPXY, a XOpOLIO NEPEMELIMBAJICS BBIACISIOMMUMCS BOLOpoAoM. Ecim
peakuys HayHET 3aMeUISIThCS, MOJAOTPENTE caerka NpoOUpPKyY HaJ MIIaMEHEM
TOPEJIKH.

[Ipomomxkaiite BECTHM pPEakUU, I[OKA BECh KyCOYEK [HMHKA HE
pactBopuTcs. s 3TOro MOXKET MOHaA0OUThCS A00aBUTH emie 1-2 Karuu
COJITHOU KUCJIOTBI.

Ecnu HutpoOeH3ona ObUIO B3SITO HEMHOTO, TO B YKa3aHHBIX BBIIIE
YCIOBUSX pEaKlUd BECh HUTPOOEH30J MEepeier B aHWIMH, BEpPHEE B
COJIIHOKHUCIIYIO COJIb €r0, XOpOLIO pacTBopuMyr0 B Boxae. CoxpaHure
MOJIYYEHHBI pacTBOp JJIA OTKPBITHS aHWIMHA C IMOMOIIBI pEaKUuil B
cienyrIem omnbite. CxeMa peakiuu:
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Zn+2HCl = ZnCl,+2H

N02 NH2
+6[H — ©/ +2 H,0
NH, NTH o
+HCl — H

XJI0OPUCOBOOOPOOHAS CONb AHUIUHA
(cudpoxnopuo anuiuHa)

N3 mnosydyeHHOW XJIOPUCTOBOAOPOJHOM COJIM AHWIMHA JIETKO MOYHO
BBIJICJIUTh CBOOOJHOE OCHOBAHHME aHWJIMHA, MOJIIEIaYMBasi PaCTBOP €KUM
HaTpPOM.

OneiT 82. IlBeTHble peakuum aHuauHa. A. Kamenbky pacTBopa,
COJICpIKaIllero XJOPUCTOBOJOPOJHYIO COJb aHWJIMHA (cM. ombIT 91), ¢
MOMOIIBI0O MUNETKA TOMECTUTE Ha KyCOYEK ra3eTHOM Oymaru, KoTopas
BCErJa COAEPKUT MHOTO JWUrHUHA. HemeasieHHO TOSBISIETCS KENTO-
opaHxeBoe MATHO. [TonmpoOyiiTe MOMECTUTh Karullo 3TOTO K€ pacTBopa Ha
oOpaser| apyroi Oymarw, Ha CTPaHHUIy CBOEro pabodero >xypHana. Yem
Jqy4iie copT Oymaru, TeM MEHbIIE B HEW JpEeBECHOM Macchl, TeM ciabee
Oynet okpacka nstHa. Ha ¢puiabTpoBasibHOM Oymare U Ha BaTMaHe, KOTOpPbIS
MPEACTaBIAIOT COOOM YHCTYIO KIETYaTKy W HE COJAepXaT JHNTHUHA,
OKpAILIMBAHUSI COBCEM HE TIOJTy4aeTcsl.

b. 2 xamnm pactBopa COJIIHOKHCIOrO aHwinHa (cMm. ombiT 91) ¢
MOMOIIIbIO MUIMETKU MOMECTUTE Ha MpenMeTHoe cTekino. K onHol W3 Hux
no6asbTe Karuto 0,5 H. pactBopa K,Cr,O; u karutto 2 H. pactBopa H,SOy,
Apyroil - 1 kamixo HacellleHHOro pactBopa XxJjopHou m3eectn CaOCl,.
Bcenencreue oOpa3oBaHusi TPOAYKTOB  OKHCJICHUS aAHWJWMHA  KarUulM
nocreneHHo okpammuBaroTca: ¢ K,Cr,O; B TEMHO-CMHMH, MEPEXOASAIINN B
YepHBIN LBET (KpacuTelb «aHWIMHOBBIN uépHbiii»), ¢ CaOCl, — B TeMHO-
(bUOETOBBIN, MEPEXOSIINM J1ajiee B TEMHO-CUHUM.

Bonpochl kK KOHTPOJILHOM padoTe

VYKaxxuTe OCHOBHBIE XapaKTEPUCTUKHU, OTIUYAIOIINE IPYT OT ApYyTa:
a) nu(peHuIaMuH U TUMETUIIaHWINH;

0) apoMaTUYECKUN yTIAECBOJAOPO/ U ApOMATHIECKUI aMUH;

B) COJIb aHWJIMHA U JU(EHUTaMIH;

') HUTPOOEH30J U aHUJIUH?
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®EHOJIbI

OkcucOoenMHEHUsI apOMAaTUYECKOro psija, B CTPYKTYpe MOJIEKYII
kotopeix OH-rpynma pacrnojiokeHa HENOCPEJACTBEHHO Yy  yriiepoja
apoOMaTHUYECKOTO siApa, Ha3bIBAIOTCA (PeHOTaMHU.

®eHoJbl OBIBAIOT OJJTHOATOMHBIMU M MHOTOQTOMHBIMM:

CH, OH

geron, 0-Kpe304, HUPOKAIM €XUH,
OKCUDEe 30, 0-OKCUMOTVOT o-0UOKCUOEeH300
Kapboaoeaa Kucaioma

OH OH OH
OH OH
OH
pe30pyuH, 2UOPOXUHOH HUPO2ATNON

M-OUOKCUOEH30T H-OUOK CLUOEH30T 1.2.3- wiu
PAOOEOT MPUOKCUOEH30

Takoe neneHue (PEHOJOB CBA3AHHO C KOJMYECTBOM, COAEPKALIUXCS B
HUX TUJIPOKCUIIBHBIX TPYIIIL.

YroObl mydllle W3YYHTh JAHHYIO TPYIIY COCAMHEHUN, HEOOXOIMMO
paccMOTpeTh CTPYKTYpHYIO (opmyny (eHoJoB, Tak Kak HMEHHO OHa
oTnpeeNseT ux PU3NYeCcKue 1 XMMUYECKIE CBOMCTBA:

QOH
/w

@

B BoanbIx pacTBOpax (heHONBI MPOSBIAIOT CIA00OKUCIOTHBIE CBOMCTBA!
C¢HsOH2CHsO + H'
2C¢HsOH +2Na — 2C¢HsONa + H,
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CnaboKHCIIOTHBIE CBOMCTBA OCOOEHHO XapaKTEepPHBI MPOCTHIM (peHoIam:
X (peHonsATa B BOJHBIX PACTBOPAX HACTOJBKO THUAPOIM30OBAHBI, YTO JTaXKE
yronbHas kucnora (H,COs, koTOpas cunmTaercss 0JHOH U3 caMbIX CIa0bIX
CpeIy COCOUHCHHWU JIAHHOTO Kjlacca, CIOCOOHAa BBIAABUTh M3 HUX
CBOOO/IHBIE (DEHOJIBI:

C6H50Na + C02 + H20 —>C6H5OH + NaHCO3

bonee mpocThIM METOIOM OMpEAeCHUs] CIAa00KUCIBIX XapaKTEPUCTUK
MPOCTHIX (PEHOJIOB SIBIACTCA PEaKIMs C JAKMyCOM, KOTOPYIO OHH, KakK U
MoJIaraeTcsi, He OKPAIMBAIOT B KPACHBIN IIBET.

CormpsikeHHast JIGKTPOHHAsl IMapa aroMa KHUCIOPOJia BCAChIBAETCS B
CHUCTEMY 7-CBSI3M DJICKTPOHHOTO OCH30JBHOTO S7pa, B PE3yJIbTaTe Yero
BO3HHUKAET J1Ba d(pdeKkTa: a) CHMWKACTCS dJIECKTPOHHAS IJIOTHOCTh HA aTOME
KHCJIOPOJIa, BCJIEACTBUE YEro aTOM BOJOPOJAA MPUTSATHUBACTCS UM HE CTOJIb
CHUJIbHO, KakK, CKa)xeM, B CIHpTax; ©) co3maroTcs, npuyeM OoJiee
OJIarompuATHBIC YeM Y CIIMPTOB, YCIOBUS JJIs pacimana (eHOJOB IO CBS3U
O—H c oTiIeIIeHHeM MIPOTOHA.

@DeHoJIbI MPU B3aUMOJICUCTBUU C BOAHBIMHU PACTBOpPAMU IEJIOYEH MOTYT
00pa3oBbIBaTh (HEHOJISITA!

C6H50H + NaOH —)C6H5ON3 + Hzo

B To ke Bpewms, CWIbHBbIE AKIENTOPHbIEC (IIEKTPOHOOTTATUBAOIIME)
3aMECTUTENH, KOTOPbIE MOTYT OBITb B apOMaTHUYECKOM sIIp€ HEKOTOPBIX
(beHoJIOB, MEPETIATUBalOT K ce0e OOJIBIIYIO YaCTh 3JIEKTPOHHOMN MIIOTHOCTH C
apOMAaTHYECKOTO 5]Ipa, a OHO, B CBOIO ouepens — co cBsizu O—H, BcneacTeue
YEero IMOBBIIIAETCA TMOJOKHUTENbHBIA 3apsij Ha aroMe BOJOpOJa, T.€.
YBEJIMYMUBAETCSI KUCJIOTHOCTh JaHHOro (enona. Hampumep, nukpuHoBas
KucnoTa, Wik 2,4,6-TpuHUTPO(EHON, B apOMaTHUYECKOM SIIpe KOTOpPOM
coepxarcid 3 CHIbHEWIINX aKUENTOPHBIX 3aMECTUTENS] — HUTPOTPYMIIbI
NO,, oTHOCUTCA K CUJIbHBIM KHCJIOTaM, paBHOW Mo KuciaoTHocTd HNO;
(a30THOI KHCTIOTA).

OH
O:N NO,

NO,
NUKpUHoBsas Kucioma
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Kak BuanMm, Ha THAPOKCHUIBHYIO TPYINTY CHUJIBHOE BIUSHHUE OKAa3bIBAaCT
apoMaTHYECKOe sA7Ipo. B TO ke BpeMsi, U TUIPOKCUIIbHAS TPYIIa OKa3bIBaeT
HE MEHbIIEE BIUSHUE Ha XapaKTEePUCTHUKA apOMaTUYECKOro sjpa.
Hampumep, conpsbkeHne HETOASIEHHOTO AIEKTPOHHOTO aTOMa KUCIOPOia ¢
T-DJIEKTPOHHON CHUCTEMOW OEH30JIBHOTO SApa CIIOCOOCTBYET IOBBIIIICHUIO
oO1el JIEKTPOHHON MIOTHOCTH B SIIPE, YTO B CBOIO OYEPE/Ib YCUIIUBAET
€ro aKTUBHOCTD B 3JIEKTPOPUIIBHBIX PEAKIUsIX.

Hamo oTMeTHuTh, 9TO CYIIECTBYET PSJ XUMHUYCCKHX PEAKIIUA, KOTOPHIC
HEBO3MOXXHO TIPOBECTH C TMPOCTHIMU apPOMATHUUYECKUMU COCIUHEHUSMHU
(yrneBogopoaamMu — OEH30J10M, TOJIYOJIOM U T.J.), OJJHAKO UX MOKHO JIETKO
OCYILECTBUTH ¢ peHonamu. B yacTHOCTH, TMa30TUPOBAHUE (CM. HUXKE). DTO
OOBSCHSIETCS TEM, YTO K HEKOTOPBIM CPABHHUTEJIHHO CIA0BIM peareHTam, 1o
OTHOIIIEHUIO K KOTOPHIM (PEHOJIBI CITIOCOOHBI MPOSBUTH JOBOJBHO CHUJIBHYIO
AKTHBHOCTbH, TIPOCTHIE apeHBI, HA0OOPOT, OBIBAIOT YPE3BHIYANHO HHEPTHEI.

['uapokcwibHas Tpymma B (eHosiax MPEeACTaBIsIeT COOOH JTOBOJBHO
CUJIBHBIM OpPTO-TIapa-OPUEHTAHT, YTO CYIIECTBEHHO OOJIeryaeT peakiny B
OCH30JIBHOM  s/Ip€, HalpuUMep, TaJOreHUpOBaHUE, CYyJIb()HUpOBaHUE,
HUTPOBAHUE.

OnbiT 83. PactBopuMocTh (peHosia B Bojae [1]. IIpocteiimuii penon
CeHsOH B  uyucroM  BuJEe  NOpeACTaBIsSIeT  Cco00OM  OeclBETHOE
KPUCTAJNIMYECKOE BEIIECTBO C XapaKTEPHBIM 3araxom, Iassiieecs npu 41
°C. Jonro xpaHuBumecs o0pa3ipl (peHosla UMEIOT PO30BbIN MM KPACHBIM
LBET, M3-32 OKHUCJIEHMS KHUCJIOPOJOM BO3Ayxa. | I KpPUCTANIMYECKOTO
¢denona pactBopsierca B 15 r Boabl npu 20 °C. B cBoro ouepenp, B 100 1
¢deHosia MOKET PacTBOPUTHCS OKOJO 8 T BoAbl. IIpu sTom Temmeparypa
IUIaBICHUST  (peHOJIa TOHMIKAETCS  HACTOJIBKO, YTO TMpU  OOBIYHOM
TEeMIIepaType OH OCTAETCS >KUJKHM BELIECTBOM, 00pa3ysl TaKk Ha3blBaeMbIH
CKUIKANA (EHOI», KOTOPBIA OOBIYHO M MPHUMEHSIOT BBHUIY OOJIBIIOTO
ya00cTBa ero 103upoBku. MeHOoJ1 He J0JIKeH MoNnajaTh Ha PYKH, TaK Kak
OH 00KHUTaeT KOXKY, OCTaBJIsisl HAa HEll OeJble MATHA.

[TomecTtute B mpobupky 1 karumo xkuakoro ¢enomna, nodaBpTe 1 Kariwo
BOoAbl U B30onTaiTe. [lomyuntcss MyTHast KMIKOCTh — 3MYyJbcus (eHoa.
[Ipu cTosiHMM Takasi SMyJIbCHsI TIOCTEIIEHHO PACCIAUBAETCA, IPUYEM BHU3Y
OyneT pacTBOp BOJbI B (peHOJIE, WIIW XKUAKUN (PeHOs, a BBEPXY — PacTBOp
¢deHnona B Bojie, UM KapOoI0Bast BOJA.

[TpubapngiiTe 1Mo KamisiM BOAY, KaXKIblil pa3 BCTPSXUBAs MPOOHPKY,
MOKa He MOJIyYUTCs MPO3padHblil pacTBop (eHoia B Boje. [lo3HakoMbTech ¢
XapaKTEPHBIM 3anaxom (eHoJa.

CoxpaHuTe NoJyueHHYI0 (DEHOIBbHYIO BOY JIJIsl HOCTIEAYIOIIMUX OIBITOB.
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OmnbiT 84. LIBeTHBIC peakuun HA (PeHONAbHYIO rpynmy. C oMombIo
MUAMETKH TOMECTUTe 3 Kalid [po3payHod (eHonpbHOM BOABI (U3
MPEAbIAYIIETO OMbITa) B OTACNbHYIO TPOOUpKy U qo06aBpte 1 kammo 0,1 H.
pactBopa FeCl; — nmosiBnsieTcst (hroneToBoe OKpallMBaHue. DTO XapaKTepHas
peakuus Ha (eHonbl, Tak kak ¢eHonbl gatoT ¢ FeCl;  pasznuusble
OKpAILLIEHHbIE KOMILIEKCHI.

bonee uyBcTBUTENBHOWM peakiyedl Ha (EHON ABISETCS NPUBOIUMAS
HUKE 1IBETHas MHA0(EHOoI0Bas npooa.

[TomecTuTe B nmpoOupky | karmio mpo3padyHoi kapOoJ0BON BOABI (CM.
onbIT 94). Jlo6aBbTe k Helt 3 karum 2 H. pactBopa NH4OH u 3arem 3 xamnu
HACBIIIEHHOTO pacTBopa OpoMHON BoABl. Uepe3 HECKOIbKO CEKyHJ Ha
oesnoM (oHe OymMaru MOXKHO 3aMETHUTh CHHEE OKpaIllMBaHUE, MOCTETICHHO
yCHJIMBAIOIIEeCs 3a CUeT 00pa30BaHUs KPacAIEro BEECTBAa — UHI0(PEHOIA.

[TosiBeHne cuHEl OKpacku 0O0yCIIOBIEHO BOZHUKHOBEHHEM B MOJIEKYJIE
uHA0(]EeHOIa XapaKTepHOU XUHOUTHOM TPYIITUPOBKU:

HO N O X X

unoogernon XUHOUOHASL 2PYNNUPOBKA

OmnbiT 85. O0pa3zoBanue Tpudpompenoaa. [lomecture B mpobupky 3
Karu OpoOMHOM BOJIbI U 00aBbTE 1 Karuto mpo3pavyHoi KapOOI0BOM BOJIBI.

Yro nabmonaerca? CoxpaHsercss M 1BET OpoMHOM Bojbl. Hamummre
CXeMy B3anMOJICHCTBUS (DeHOIa C OpOMHOM BOJOM.

[Ipu neiicTBUM OpPOMHON BOJBI Ha OEH30J1 HE MPOUCXOJWUT 3aMEIICHUS
aTOMOB BOJIOpPOJia HA OpOM. AHAJIOTHMYHBIA OMBIT C (PEHOJIOM TOKA3bIBACT,
YTO TIOJ BJIUSHUEM THAPOKCWIBHOW TPyNIbl aTOMBI BOJOpoJa B
OCH30JIbBHOM KOJIblIe MPUOOPETAIOT OOJBIIYIO MOJBHXHOCTh U OYEHB JIETKO
3aMEIIarTCsS OPOMOM.

OnbiT 86. /loxa3aTesibCTBO KHMCJIOTHOrO Xxapakrepa ¢enosna. K
octaTky (eHonbHON Boabl 100aBbTEe em€ OaHy Kammo (eHona wu
B30onTaiite. K BHOBb MOJNy4eHHOW MYTHOM SMyJNbCHH (EHOJa B BOJIE
nobaepre 1 kammo 2 H. pactBopa NaOH. MomenranbHO oOpa3syetcs
IIPO3payHbIil pacTBOp (EHOJIATA HATPHUA, TaK KaK OH XOPOIIO pacTBOPSETCS
B BOJIE.

3anuuimMTe ypaBHEHUE PEAKLINU.

OnbiT 87. IlBeTHBIe peaknun (eHosoB ¢ xJjgopuaom :xejesa (III).
Beiie otmedasioch, uto peakuusi ¢ xiuopugom xeneza (III) sBisiercs
XapakTepHOil peaknue Ha (eHoasl BooOIe. C MOMOIIBbI0 3TON peakiuu
JIETKO MO’KHO OTJMYaTh pa3ivyHble (EHOIBl MO XapaKTepHOM OKpacke,
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KOTOpYI0 OHHU JnaiT ¢ xjopujuoMm xeneza (III). B wabGope peaxTuBOB
MMEIOTCS CeAYIOIHE (EHObI:

OH OH OH OH
H
H
OH OH
OH
0-OUOKCUOEH301  M-OUOKCUOEH30]1  N-OUOKCUOEH30]l PAO-MPUOKCUOEH30]L
(nupokamexur) (pezopyun) (cuopoxumnon) (nupozannon)

Bossmure 4 npobupku. B nepByro npobupky nomecture 3 xariu 1%-
HOTO MUPOKATEXUHA, BO BTOpYI0 — 3 Karuu 1%-HOro pactBopa pe3oplvHa,
B TPEThIO — 3 KaruiM 1-HOro pacTtBopa TMAPOXMHOHA U B YETBEPTYHO — 3
karmu  1%-Horo pactBopa mnuporamiona. B Kaxaylo u3  mpoOHpok
npubaseTe 1o 1 xamne 0,1 H. pactBopa FeCls.

B mepBoii mpoOupKe MOSIBIASETCS 3€JICHOE OKpaIlMBaHKE, BO BTOPOU —
¢buoseToBOE, B TPEThEH — 3€JIEHOE, OUEHBb OBICTPO MEPEXOJAIIee B KEITOE
(OKHCIIEHHE TUIPOXUHOHA B XUHOH), U B UETBEPTOM — KpacHOE.

VYI0BUTH 3€7€HYI0 OKpPAcKy OT TMAPOXMHOHA YIAETCS JIMIIb B MOMEHT
nonafgaHus Kamim xJjopuaa skeneza (III) B pacTtBop ruapoxuHOHa HpH
HaOmoneHun Ha (oue Oenoii Oymaru. Okpacka OyJeT TeM 3aMeTHee, YeM
HacChlIlIEHHEE OyJEeT pacTBOpP TMIPOXMHOHA U YeM cllabee pacTBOp XJIOpHa
xenesa (111).

[TosiBeHne OBICTPO U3MEHSIONIEHCS 3€JI€HONM OKPAaCKH yKa3bIBaeT Ha TO,
YTO TPU OKHUCJICHUU THUAPOXWHOHA (OCCIIBETHBIN) B XWMHOH (3KEITHIN)
oOpa3zyeTcsi MPOMEKYTOUYHOE COETUHEHUE OJTHOM MOJIEKYJIbI THIPOXUHOHA C
OJTHOM MOJIEKYJION XMHOHA, TaK Ha3bIBAEMbIM XUHTUAPOH (TEMHO-3€EHBIN):

OH Ot----0
© 2e,-2H" ¢

OH O OH----- 0

r’MAapoOXmnMHOH XWHOH XUHTMAPOH

OmnbiT 88. Hoayyenune gpenosipopmaabaeruaHon cmobl. [lomecture
B MpoOupKy 4 Kamm xkuakoro ¢enona. Jlo6aBpTe K HEMY BCETro 5 Karelb
40%-noro (dopmanuHa U yOEIUTECh B TOM, UTO BMECTO MYTHOU 3MYJIbCUU
NOJIy4aeTcs MpOo3pauHblil pacTBOp. O4eBUAHO, (PEHOJ BCTYNAET B PEAKIIUIO
¢ popManbaeruaIoM, 00paszys XOpoIIo paCTBOPUMOE B BOJIE COSIMHEHHE.
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Jlo0aBbTe K MOJYyYEHHOMY PAacTBOpPY |—2 KamiM KOHIICHTPUPOBAHHOMN
HCl u mnocraBere B Kumsmywo BojasHylo Oanioo. Yepes 5-10 wmun
TIIATEIBHOTO nepeMeIMBaAHUS u KUISTYCHUS oOpazyercs
dbenondopmanpreruaHas cMoiia — TBEPABIM KyCOU€K, KOTOPBIM MOKHO
BBITPSIXHYTH U3 TPOOUPKH.

B nepBoii ¢aze peakunu o0pa3yroTcs 1eneo0pa3Hble MOJIEKYJIbl PE30JIOB
(6akemuT A). DTH CMOJBI PACTBOPUMBI B OPraHUYECKUX PACTBOPUTENISX,
HampuMep B JTUJIOBOM CIHPTE, 0o0pa3ys TaKk Ha3bIBaeMble OaKEITUTOBHIE
naku wid kieu (Hampumep, kel b®). Pesonsl TepMoruiacTUyHBI, MNpU
HarpeBaHUU OHU PA3MATYAOTCS U MOTYT popmoBaThes. [Ipu HarpeBanuu 10
140 °C B npucyTrcTBUU H30BbITKAa (OpMaliblIeTH]a PE30JIbl MEPEXOAsT B
TEPMOAKTHBHBIC pe3uThl (OakenuT b). Pe3uTsl yxe He pasMmsardaroTcs mpu
HarpeBaHWMM W HU B YeM He pacTtBopstorcs. PaHepa, CKIEeHHas
0aKeTMTOBBIM KJIeeM, He paccianBaeTCs B BOJC JaKe MPH KATsTIeHuH [1].

[Ipouynocth pe3uTOB O0OYCIOBIEHA TEM, YTO MOJEKYIbl (eHoma
CBSI3BIBAIOTCSl YIJIEPOAHBIMA MOCTMKAaMU BO BCEX HAIpPABICHUAX, 00pa3ys
YCTOMYMBYK) CETUATYH) CTPYKTypy. (CXema MpOUCXOASIIMX pPEakiud Ha
HayajJabHOM JTarle:

oH " OH OH OH OH
e CH,OH CH,OH CHOHA_-CH,0H
_ + + +

CH,OH CH,OH CH,0H

Bonpockl kK KOHTPOJILHOM padoTe

1. Ykaxute OCHOBHBIE XapaKTEPUCTUKU, OTIUYAIOUIME IPYT OT JApyra:
a) OCH3aIBJACTHT U HUTPOOCH30.1; OcH3ambAeTH T U (popMamuH?

2. IlpuBenute CTpyKTypHBIE (POPMYIBI TEPEUUCICHHBIX XUMHUYECKHUX
coenuHeHui: a) ¢enon-2,4-nucynbdokuciora; 0) pe3opuuH; B) K-
HUTPO(DEHOIT; T) 2-hEeHUITITAHOII.

3. IlpuBenute XxuMmu3M peakiuii heHoa ¢ yKa3aHHBIMA XUMHYECKUMU
BEIIICCTBAMH, HA30BUTE MPOMYKTHI TOJYUYEHHUS: a) CepHas Kuciora (B
M30bITKE); 0) MOJUCTBIN STUI B IIETOYHOU CPE/e; B) a30THAsI KUCIIOTA; T)
a30THas KucioTa (B U30BITKE); /1) OpOMHAas BOJa; €) YKCYCHBIM aHTUJIPU/T; K)
TUMETHIICYTb(AT B MEIOYHON Cpeie.

4. IlpuBenute CXeMbI JIByX METOJIOB IMpeoOpa3oBaHUUs TOJIyoJia B
OeH3aIbIETUI.

5. IlpuBegurte XUMH3M pPEAKUUU  7-TOIYUIMHOBOTO  aJbJETHA:
a) c¢ Oucynppurom HaTpusi; ©0) C  (peHWITMAPO3WHOM; B) C
TUAPOKCHWIAMUHOM; T) C BOJIOPOJIOM (BOCCTaHOBJICHHUE); J1) C CHUHWJIHHOM
KUCIIOTOM.
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JAUCHEPCHBIE CUCTEMBbI. KOJVIOUJIHBIE PACTBOPDI

PacTBopamMu Ha3bIBalOT IOJMCOCTABHBIE OJHOPOIHBIC CHCTEMBI, B
KOTOPBIX JTH CaMbl€ COCTaBHBIE YAaCTU HACTOJIBKO PACTBOPEHBI, YTO
MPAKTUYECKH HEBO3MOXHO DPA3IUYUTh UX JIaK€ C MOMOIIbIO ONTUYECKUX
pruOOPOB.

OpHako, TOJNIBKO Ha TEPBBIM B3MJISA[ MOXKHO CYUTATh PACTBOPHI
OJIHOPOJIHBIMU (TOMOTE€HHBIMHU ), HA CAMOM JI€JI€ paCTBOPHI HEPEIKO OBIBAIOT
MpeACTaBJICHBI B BUJIE PA3HOPOIHOM (T€TEPOTeHHOM ) CUCTEMBI.

OCHOBHOE OTIMYHE TOMOTCHHBIX pPACTBOPOB OT TeTEPOreHHBIX
3aKJII0YAeTCS B TOM, YTO BO BTOPBIX 30HBI paslielia COCTABHBIX YaCTEH
(da3pl) XOpoIIO MPOCMATPUBAIOTCS HE TOJBKO I0J] MHUKPOCKOIIOM, HO
WHOTJIa MX HETJIOXO BUIHO U HEBOOPYKEHHBIM TJ1a30M.

bonee TouHO (a3zy MOXKHO OXapakTEepH30BaTh CIEAYIOUIUM O00pa3oM:
YacTh CHUCTEMBI OJIHOTO COCTaBa, pasrpaHUYEHHas OT JPYTHX YacTeu
MOBEPXHOCTBHIO  pasjera. Opnodasznass  cucrema,  oOjagaroas
OJIMHAKOBBIMA BO BCEX TOYKaX MHUKPOCKOIMMYECKUMHU CBOMCTBAMHU,
Ha3bIBaeTCsA TOMOTeHHOW. J[Byx wim Ooinee daszHas cucrtema, Kaxiaas H3
KOTOPBIX HaJleJIeHA CBOMMH, OTIIMYHBIMHU OT APYTUX MUKPOCKOITMYECKUMHU H
(UBUYECKUMU XapaKTePUCTUKAMU, HA3BIBACTCS T€TEPOTCHHOM.

Kak ye roBOpuJIOCH BBIIIE, B TE€TEPOr€HHBIX CHUCTeMax Kaxkjas (asza
00JaaeT CBOMMH MHKPOCKOMUYECKUMHU CBOMCTBAMHU, B COOTBETCTBUE C
KOTOPBIMH OHH MOTYT OBITH MHUKPOTETEPOTEHHBIMU u
YIBTPAMUKPOTETEPOT€HHBIMHU.

MHoroda3Hyo HEOJHOPOJHYK CHUCTEMY, B KOTOpoM ojaHa u3 ¢a3
MPUCYTCTBYET B BHJE MEIbYANIINX YaCTHIl, HEBUAMUMBIX JaXKe IS
MPOCTOTO ONTUYECKOTO MUKPOCKOIIA, Ha3bIBAIOT MUKPOTETEPOTCHHOM.

Takue MUKpOYACTHIIBI B BUJE OJIMKOB MOXKHO YBHUJETh C IOMOIIBIO
0oJiee CIOXKHOTO YJIBTPAMUKpPOCKOTA. boiee COBpEeMEHHBIM ONTHYECKUM
npuOOpoOM, € MOMOIIBIO KOTOPOTO MOKHO JOBOJBHO XOPOIIO PACCMOTPETh
MeJbYalIue  YacTUIbl ~ MHUKPOTETEPOre€HHOM  CUCTEMBI  SIBIISICTCS
ANEKTPOHHBIM MUKpPOCKOM. OTIMYUTENHHON OCOOEHHOCTBIO 3JIEKTPOHHOIO
MHKPOCKOTIA, TO3BOJISIONIETO PAacCMOTPETh MHUKPOYACTHIIBI HE B BHJC
OMMKOB, a C JOBOJHHO YETKUMHU KOHTYPaMH, SIBJISETCS TO, YTO BMECTO
CBETOBOT'O M3JTyYEHHUS B HEM UCIOJIB3YIOTCS TIOTOKH JIEKTPOHOB B BaKyyMe.

OpnHako, €CTh TeTepOTeHHBIE CHUCTEMbI, KOTOPHIE COCTOSATh W3 YaCTHIL
HACTOJIKO METhYAMIINX, YTO WX HEBO3MOXXHO OOHApYyXHUTh JaXke C
MTOMOIIIBI0 COBPEMEHHBIX ONTHYECKHX MPUOOpoB. CHCTEMY, COACPIKAIIYIO
CTOJIb Majble YaCTHUIlbl, HA3BIBAIOT YJbTpaMHUKporeTeporeHHou. Hamo
MOAYEPKHYTh, YTO, HECMOTPS HA CTOJIb YJbTpamayible pa3Mepbl TaKUX
YaCTHI[, Macca WX BCE )K€ B JIECATKH M COTHHU THICSY pa3 OOJBIIE MacChl
OTJICITbHBIX OOBIYHBIX MOJICKYJI 1 HOHOB.
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Da3y, COJZIepKaALLYIOCA B MUKPOTE€TEPOTeHHOM WJIn
yJIBTPAMUKPOTETEPOTEHHOM CUCTEME B BUJI€ MUKPOCKONMUYECKUX YACTHIL, 10
npennoxennto OctBanpaa um BeliMapHa, y4YeHBIX MHPOBOTO 3HAYECHUS,
Ha3bIBAIOT AucCHepcHOi ¢a30il, a cucremMy, B KOTOPYKD OHa BXOAUT —
AMCIEPCHOM CUCTEMOM.

Eme OJIHUM OTJINYKEM MUKPOTE€TEPOTreHHbIX u
YIBTPAMUKPOT€TEPOre€HHBIX AUCIEPCHBIX CUCTEM SABISIETCS O0Jee YeTKUi
MOBEPXHOCTHBIA  pazmen ¢a3. Hamo ckaszare, dro omnpeaeneHue
«JIUCTIEPCHBIE CHUCTEMbI» BKJIIOYAET B €0 HE TOJIBKO CHUCTEMBI C
MeJbYaUIIIUMU BO BCEX HAMPABICHUSIX MUKPOYACTUIIAMHU, HO U CHUCTEMBI C
YacTUIAMH, UMEIOIIMMHU B OTJEIbHBIX HU3MEPEHUSX JOBOJBHO KPYMHbBIC
(MaKpOCKOMUYECKUE) Pa3MEPBI.

B wacTHOCTH, K NIEpBOMY POJY CHUCTEM OTHOCATCS JUCIEPCHM 30J10Ta,
cepbl, OEpIMHCKOW Ja3ypu W JPYTUX BEIIECTB B BOJAE, KO BTOPOMY —
AKTUBUPOBAHHBIM  yTOJb, CHJIWKAareilb, CHHTETHYCCKHE  ITOPHUCTHIC
AITIOMOCHJIMKATHI (IICOJIUTHI) [6].

Kak MbI yxe BbIllE OTMETWIH, CTPYKTypa HEOAHOPOAHBIX CHUCTEM
COCTOMT W3 JUCIEPCHOHHON cpeipl W JUCIepcHOW ¢asbl, KOTOpPHIE
HEO0OXO0IMMO pa3audaTh APYT OT apyra[7].

Benuuuna uvactuiy gucriepcHod ¢asbl (OepeTcsi cpelHuil ToKas3aTelb),
SBJISIETCSL OJTHUM U3 OCHOBHBIX XapaKTEPUCTUK AUCIEPCHBIX CUCTEM.

B 3aBUCHMOCTHM OT CTENEHH W3MENbUCHUS UCIIEPCHBIE CHCTEMBI
OBIBAIOT:

6) BBICOKO (TOHKO) AHcIepcHble (nuamerp gactui] o 10° 1o 107 m);

a) rpyGoaucepcHsie (quamerp dactur 6omnee 10°m)

CrerneHb U3MENbUCHUS SIBJISIETCS OY€Hb BAXKHBIM IMOKa3aTesieM, TaK Kak
OT HEE 3aBUCAT BCE BaKHEHIINE XaPAKTEPUCTUKU JUCIIEPCHBIX CUCTEM, U B
NEepBYI0 oOdYepeap, UX CTa0MIbHOCTh. K CIIOBY, KOJUIOMIAHOIMCIIEPCHBIE
CHUCTEMBI OTJIMYAIOTCSI 00Jiee BBICOKOW CTEMEHBbIO YCTOMYMBOCTH, YETO HE
CKaXeIlb O TpyOOJAMCIEPCHBIX CHUCTEMAax, KOTOpbIE SABJISISICH MEHee
CTaOMJIBPHBIMH C TEUCHHEM OTPEICICHHOTO BPEMEHU pacIiajaloTcs Ha
AUCTepcHYIo (a3y U AUCTIEPCUOHHYIO Cpey.
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Tabmauma

JlucnepcuonHas cpena
I"az000pa3Has Kunkas Trepnas
['opubie
s | ["a3000pa MOPO/IbI, PYIbI,
2 _ [1ensr 5
S | 3Has pyOHHOBBIE
= CTEKJIa U Jp.
= A
3pO301H
) P Kunkocts B
o | Kuakasg | KUIKOCTHU B rase OMyJIbCUH
T IIOPUCTHIX TEJIaX
= (TymaH)
S [Topucrsie
= Konnonnneie
Anpo3zonu (cMmor, MaTepUaIbl
TBepnas pacTBOPBHI,
JIbIM, TIbLIb) (kupnuy,
CYCHEH3HUH
meMsa)

B Tabnwuiie, B COOTBETCTBUE C arperaTHbIM COCTOSTHUEM JAUCTIEPCUOHHOM
Cpeabl U AUctiepcHO ¢asbl, yKa3aHbl OCHOBHBIE JUCIIEPCHBIC CUCTEMBI.

ToHKOOUCIIEPCHBIE CHUCTEMBI C TEKy4Yel JUCIIEPCUOHHOU Cpenou
MIPUHATO HA3bIBaTh KOJUIOWIHBIMUA PACTBOPAMM WJIM 30JI5IMH, a KOJUJIOUHbBIC
YaCTUILBI - MULIEIIJIAMM.

[To cBoe XMMUYECKON CTPYKTYpE BEIIECTBO sApa MUIIEIUT 00J1aaeT, He
pPacTBOPUMBIM B JUCIEPCHOM cpenie, aMOp(PHBIM MM KPUCTAILIMYECKUM
CTPOCHHEM M COJICPKUT JOBOJIBHO OOJIBIIIOE KOJUYECTBO HEHUTpaTbHBIX
MOJIEKY/L.

Hamnpumep, Tak BBIMISAST MULIEIUIBI 3014 Hoauaa cepedpa:

AgNO, + KI — Agl + KNO,
Ag ' +NO, +K"'+T — Agl + K"+ NO,

Anpo muiemwsl 3001 Hoauaa cepedpa UMEET MUKPOKPUCTOIUIMYECKOE
CTPOCHHE M COJICPKUT HECKOJIBKO ThICSY (M) HEUTPAIBHBIX HEPACTBOPUMBIX
B JIMCIIEPCHOM Cpejie MOJieKyI oaua cepedpa Agl:

m [Agl]
AOpPO MULeNIb
SAnpo Ha cBOEH MOBEPXHOCTH aICOPOUPYET OCTATKH, MPHUCYTCTBYIOLIUX
B PACTBOPE MOHOB U B IIEPBYIO OYEPEIb TEX, UTO BXOIAT B €€ CTPYKTYpY.

Tak ’xe, HWMEHHO OHH, CO3/1aBas aJCOPOIMOHHBIA CJIOH, MPOYHO
BCTPAUBAIOTCSI B €ro CTPYKTYpy, 3aBeplias KPUCTAUIMYECKYHO PEHIETKY
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Anpa, W TPUAAOT €M OTpULIATENbHBIM 3apAn. B Hamem mnpumepe
aZIcCOpOMPYIOTCS MOHBI cepedpa WIM HMOHBI MOJUIa, TaK KaK UMEHHO OHU
COJIEpXkKATCA B CTPYKTYpE S7pa, U TOHKOJAUCIEPCHBIA PACTBOP MOIYUYEH MPU
ux u30bITke. OHM JIOCTPAaMBAIOT KPUCTAJUIMYECKYIO PELIETKY sAapa |
MpUAAIOT €l OTpHUIaTeNbHBIN 3apsa: m [Agl] nl'.

Honsl, ancopOupyromuecs Ha MOBEPXHOCTH s/ipa U NPUIAIOLIUE EMY
OTpULIATENIbHBIA  3apsifi, Ha3bIBAIOTCA  MOTEHUHMAJIONPeae T IuMU
HOHAMM. A MOHBI, TPOTHUBOMOJIOXKHBIE MO 3HAKY MOTCHIIMATIOTPEISIISIONTIM
MOHAM, Ha3bIBAIOTCSI NPOTHBOMOHAMH. B omucaHHOM BbllE Cily4yae B
KAauecTBe IIPOTUBOMOHOB BBLICTYMAIOT KaTHOHLI K', sleKTpocTaTHuecKku
MPUTATUBAIOIINECS TOTEHIUAIONPEACTSIONMMU HOHAMU aJICOPOLIMOHHOTO
cnos. OHa 4acTh NPOTUBOMOHOB K BXOMHUT B a1cOpOIMOHHBIH ci1oi. Sxpo
C aIcCOPOLIMOHHBIM CJIOEM Ha3bIBACTCS IPAHYJIOM:

fm[AgInl (n - x)K'}*
AOPO AOCOPOYUOHHBLN €01
epamyia

W3 apyroif 9acTu MpOTHBOMOHOB 00pa3yeTcss MudQy3HbIN CI0M MOHOB.
Mutienia COCTOUT U3 sApa ¢ aacOPOIMOHHBIM U TU(DPY3HBIM CIOSIMHU:

{m[AgInl" (n -x) K'}* xK~

spanyia ouggysHeiil cioil Muyena

OcHOBHasi TpUYMHA YCTOMYMBOCTHU TOTO WJIM HWHOTO KOJUIOWHOTO
pacTBOpa 3aKirO4aeTcsi B TOM, 4YTOObI BCE MPHUCYTCTBYIOIIME B 30JIU
IpaHyjbl  O0Jafaii  OJHOMMEHHBIM 3apsioM. JTO HEO0OXOAUMO BO
n30eKaHWe BBIMAJACHUS B OCAJOK BEHIECTB, HEPACTBOPUMBIX TMPHU
KOMHATHOM TeMmmepaType, TakK KaK HWMEHHO 3apsll CIOCOOCTBYET
MPEAOTBPAIICHUIO X KOATYJISIIIMU W arperanuu. B maHHOM ciiydae Takum
BEILIECTBOM siBisieTcs Agl.

OpHoli W3 TPUYWH  KOAryJsiiuu (YKpyMHEHHE KOJUIOMIHBIX YaCTHIL
NyTeM WX CIUINAHUS) SBISIETCS YMEHBIICHHE 3apsA0B TpaHys, KOTOpOe
3a4acTyl0 [POUCXOJUT TPU BBEACHUM B PACTBOP DJIEKTPOJIMTOB.
VYKpynHeHHE KOJUIOMIHBIX YACTHUIl ITyTEM CIMIAHUS MOXKET MPUBECTH JTUOO
K 00pa3oBaHWI0 TOJYMSITKOHW, jKeneoOpasHOW (WM —reaeoOpa3Hoi)
cyOcTanmmm, MO0 K 00pa30BaHUIO MYTHOTO OCaJIKa.

BoinasieHne KOJUIOWJHBIX YacTUI[ B pe3yjbTaTe KOoaryysiluud TOJ1
JIEUCTBUEM CHUJIBI TSKECTU B OCAJIOK HA3BIBACTCS CEIUMEHTALIUEH.

C KOIOMIHBIMH pAaCTBOPAMHU MBI HEPEIKO CTAJKUBAaeMcsi U B
MOBCEIHEBHOM >kM3HU. Hampumep, MOJIOKO — TUMHYHBIA MPEICTABUTEIb
CJIOHOTO KOJIJIOWJA, B COCTAaB KOTOPOTO BXOJSAT BOJA, MOJIOYHBINA caxap,
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KUp U Oenku. PaccMOTpUM MHOTOCIOMHOCTh JAHHOT'O, XOPOUIO U3BECTHOTO
BCEM MPOAYKTA C TOYKH 3PEHHUSI KOJUIOMAHOW XHUMHUU. MOJIOUHBIN caxap
MPUCYTCTBYET B MOJIOKE€ B BHJE MOJEKYJSIPHOTO PAacTBOpa M BBIIEISAETCS
TOJIBKO TOcie ucnapeHus BoAbl. JKup B MOJOKE COAEPKHUTCS B BHJE
OMYJBCUA M TIOTOMY MPU OXJIAKICHUH MEJICHHO BCIUIBIBACT HaBEPX,
o0Opa3ysi BCeM HaM XOPOIIO M3BECTHBIC, & MHOTUMHU U JTIOOMMBIE, CIIUBKH.
benku, B 4acTHOCTH Ka3eWH, HAXOJATCA B MOJIOKE B BHJI€ KOJUIOMJIHOTO
pacTBOpa W TIOTOMY BBIJCIHUTH HMX MOXKHO ITyTEM OCKICHUS JHOOBIM,
MPUTOAHBIM TSI YIIOTPEOJICHUS B IMHUIY, OKUCIUTEIEM, CKaXEM YKCYCOM
i TuMOHOM. [losydrM MBI B 9TOM ciydae Ka3ewH B BUC TBOPOTa.

K kommougHeIM pacTBOpaM B HEAABHEM MPOIUIOM MPUYHCISUTA U
pacTBOPHI Kpaxmaina u HEKOTOPBIX APyTUX pacTBOpoOB
BBICOKOMOJIEKYJIIPHBIX ~ BEIIECTB, B  YaCTHOCTH OEIKOB ¥  Jp.
BricokomMomneKkysipHbIE ~ COCAMHEHHMS  TO-MHOMY  HAa3bIBAIOT  CIIe
MOJINMEpPaMHU.

CeromHsi mMoMMeEpbl BCE OTHOCATCS K MCTHHHBIM pPacTBOpaM, TaK Kak,
OHH, 4TO ObLIO MOATBEPKACHO BCEMH MOCIEIYIOIIUMHU UCCIICIOBAHUSAMU, HE
00Ja/al0T TJIAaBHOW  XapaKTEPUCTUKOW  KOJJIOMIHBIX  PAacTBOPOB  —
reTepOT€HHOCTHIO.

['eTeporeHHOCTh — 3TO HAIMYUE JIByX U 0o0Jiee HEOAMHAKOBBIX YacTel B
CTPYKType 4ero nu0o, B JaHHOM CiIy4ae JAUCIEPCHOH (a3bl U AUCTICPCHOMN
CpeIlbl, OTPAaHUYCHHBIX TTOBEPXHOCTHIO pa3iena.

CTOpPOHHUKOB HMX KOJUIOWJHOTO CTPOEHHUSI BBEIM B 3a0IyKIeHUE
HEKOTOpBIE CBOMCTBa IMOJMMEPOB, KOTOpbIE HpUCyIIX 30JsM. Hampumep,
MOJIEKYJIBI U T€X W APYTruX (M TOJUMEpOB W 30Jiel) HE MPOHUKAIOT uepe3
MOJIyIPOHUIIaeMbIe  (TIOJIMATUIICH, TIepMaHEHTHas Oymara) MeMmOpaHbI.
OO0muM s 307led M PAaCTBOPEHHBIX IMOJIMMEPOB SBISIETCS U UX
CIIOCOOHOCTbH K OTAaJIECICHIINH (pacCeUBaHUE CBETA).

BenuunHa MOJEKyJ pacTBOPOB  BBICOKOMOJICKYJISIPHBIX — BEIIECTB
COBMAJAET C pa3MepamMu MHUIICIJI, U 3TO MPUTOM, YTO MOJIEKYJIBl U T€X U
APYTUX MO pa3Mepy MPEBOCXOIAT pa3Mepbl OOBIYHBIX MOJIEKYyJ. MMeHHO
TOM OCOOEHHOCTBHIO MOJIEKYJ MOXHO OOBSICHHUTH CXOJICTBO HEKOTOPBIX
CBOMCTB TOJMMEPOB M 30JIeH, YTO W JeNajo B HEAABHEM IIPOILIOM
BO3MOYKHBIM ITEPBBIX MPUYHCIIATH KO BTOPHIM.

B coBpemMeHHOI MpakTUKE TPYJHO MPEACTABUTH XOTsS Obl OHY 00JaCTh
HaIleH KU3HEACSITSILHOCTH, TJI¢ HE MPUMEHSUIUCH KOJIJIOUIHBIE PacTBOPHI,
rae Obl He TMPUMEHSUTUCH KOJUIOMIHBIC pacTBOPhl. OHU MIMPOKO ¥ aKTUBHO
UCIIOJIb3YIOTCS B (papMalleBTUUECKOM MPOMBINIJICHHOCTH, B KOCMETOJIOTHH,
B OyMa)KHOM IPOU3BOJICTBE, B M3TOTOBJICHUH PA3JIMYHOTO BUAA TEKCTHIISA
T.1.

He nmocnegnssi ponb KOJUIOMAHBIM — pacTBOpaM  OTBOJIUTCSA B
KU3HEJEATEIHHOCTH OpraHu3MoB. [1o cBoeil CyTH 305IMH SIBIISIFOTCS U COK
pacTeHH 1 MPOTOIIa3Ma KHUBBIX KJIETOK, U JTaXkKE KPOBb.
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OnbIT 89. CeauMeHTAIIMOHHBII aHaJIu3 CyCIICH3HI.
CenuMEHTAITMOHHBI aHAU3 TPUMEHSCTCS Ul OIpPEJICICHUS pPa3MepoB
YacTHII B CHCTEMax OTHOCHUTEIBHO HHM3KOH CTEMEHU JTUCTIEPCHOCTH
(cycrieHsun, sMysibcun). JJ1 BBICOKOJIMUCIIEPCHBIX CUCTEM JIUCIICPCHOHHBIN
aHaJIN3 TIPOBOJIST B IICHTPOOCIKHOM TI0JIC.

[leapt0 OUCTIEPCHOHHOTO aHaANIM3a SBISETCSA IOJYYCHHE KPHUBBIX
pacnpeieneHus, KOTOphIE MO3BOJSIOT YCTAaHOBUTH, KAKOBO OTHOCHUTEIHHOE
CoJiep’KaHHME YacTHIl B 3aJaHHBIX HHTEPBAIAX PAJNyCOB WM, HHaYe TOBOPS,
KaKoB ()PAKIMOHHBIN COCTAB CHCTEMBI.

B pabGore wWCmonp3yeTcss METOJ HEMPEPHIBHOTO  B3BEIIMBAHUS
CEIMMEHTAIIMOHHOTO ocaaka. [lo TMOodydYeHHBIM JKCHEPUMEHTAIBHBIM
JTaHHBIM CTPOSAT CEAVMMCHTAIIMOHHYIO KPUBYIO — 3aBHCHMOCTH MacChl
CeIMMEHTAIIMOHHOTO oOcagka P or BpeMeHu ocemanus T (puc. 7). B
pCANTBHBIX TOJUAUCIICPCHBIX CHCTEMaX KpPHUBBIC OCCHaHHS HMMEIOT BHJI
napaboibl.  3aTeM 3KCIEPUMEHTAIBHYIO CCAMMCHTAIIMOHHYIO KPHUBYIO
oOpabaThIBalOT Tpa@uuecKkuM crocoOoM (ITyTeM MOCTPOCHUS KacaTeIbHBIX
B TOYKaX KPUBOM, COOTBETCTBYIOUIMX Pa3HbIM 3HAYCHUSM T) U IMOIYyYaloT,
JTaHHBIC JJIS TOCTPOCHUS HWHTETpPaIbHOW M AW(GdepeHIIMAIBHON KPHBBIX
pacrpeeeHus.

Puc. 7. Ceoumenmayuonnasa  rpueas
3a8UCUMOCIU  MACCbl  CEOUMEHMAYUOHHO20
ocaoka P om epemenu oceoanus t

Ilopaook evinoanenusn padomel. J7i1 TpoBEICHUS CEAUMEHTAIMOHHOTO
aHaliM3a JUCIEPCHOM CHCTEMBI MOJIb3YIOTCS TOP3UOHHBIMU BECAMH, CXEMa
KOTOpBIX gaHa Ha puc. 8. I[lpucrymas k paboTe, yCTaHaBIWBAIOT BECHI
MOCPEJICTBOM OMOPHBIX BUHTOB / U 2 mo ypoBHio. Ilociie 3Toro, oTKpbiB
appeTup 3, yCTaHABIMBAIOT CTPEJIKY J Ha HYJIE ¢ MOMOUIbIO pbryara 4. [Ipu
MPAaBWIBHO YCTAHOBJICHHBIX BE€CAaX CTpEJKa — yKas3aTelb paBHOBeCUS 6
HaXOJUTCS Ha HYJICBOM JICJICHUM IIKajibl. ECiuM paBHOBecHE CMEIIEHO, €ro
BBIPABHUBAIOT MPH MOMOIIM BUHTA 7, 3aTEM apPUTEP 3aKPbIBAIOT.

Hanonusawor crakan /() IUCNIEpCMOHHOW CPEeNO 10 BEPXHEW METKU Ha
MHWJUIMMETPOBOM IIKaNE€ 8 M CTABAT CTAKaH K TOP3MOHHBIM BecaMm. 3aTeM
MIOMEUIAIOT B HErO YalleuKy 9, moJBenIMBas €€ Ha KPro4oK Kopombicia /2 ¢
MIOMOIIBI0 TOHKOTO CTEKJISTHHOTO Kanwjuisipa [//7; dailedka OJKHA
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HaxXOJIUThCSl B LICHTPE CTAKAaHA HA PAacCTOSHUM 2-3 c¢M OT AHa. OTKPBIBAIOT
appetup 3 ¥ IBH)KEHUEM pbluara 4 yCTaHABJIMBAIOT yKa3aTellb PAaBHOBECHS O
B HYJIEBOE II0JIOXKEHHUE; CTPEJIKA BECOB J IMOKAXKET HA LIKAJIE MACCy YallCUKH
B IMCIIEPCUOHHOM cpene Py B MT.

[To MunmuMeTpoBoOH 1IKane § 3aMepsIOT TNIyOHHY MOTPY>KEHUS YalllCuKu
H (B cM). 3aTeM 3aKpbIBalOT appeTUP U CHUMAIOT YalIeuKy C  KOpPOMBICIA.

Hccnenyemyro cycneH3uto (KOHLEHTpalUsl €€ He JODKHA IPEBBIILIATH
1% wanuBaroT B crakaH /(0 (BepXHUH YpOBEHb CYCIEH3UHU JOJKEH
HaXOJUThCS HA HYyJIe LIKajbl) U TUIATEIbHO NEPEMEIINBAIOT CYCIEH3HUIO
CHelMaJbHOM Memankon 1-2 MuH. 3aTeM Mellanky BBIHUMAKOT U3 CTaKaHa,
OBICTPO TOMELIAIOT B HEr0 4Yalleuky 9, moJBelIuBas €€ K BecaMm, U
OJTHOBPEMEHHO BKJIFOUAKOT CEKYHIOMED.

Puc. 8. Topcuonnvie secol

OtkpblB appetup 3 U nepemeniasg pblyar 4 10  YCTAaHOBJIEHUSA
pPaBHOBECHS, HAXOAAT MACCy 4Yalleyku uepe3 15 ¢ oT Hayama oOrmbITa.
Crnenyroiiye 0T4E€Th Macchl P pou3BOAST uepe3 NpOMEKyTKHA BPEMEHHU (OT
Hayajla OIbITa), yKa3aHHble B TalJ., 3amuChiBas TyJa pe3yJbTaTbl
n3MepeHui. OnbIT TPOBOJAT 10 TEX MOp, MMOKA Macca YalleyKd HE. CTAHET
MOCTOSIHHOM (HE OyIeT M3MEHSThCS M0 KpaiHel Mepe 3a 6-8 MUH).

[lo manubIM Tabi. cTpodar kpuByro ocenanusi P = f (1), roe P - macca
CEMMEHTAllMOHHOTO OCaJKa, MI; T - BpEeMs OCeIaHusi, MHH. 3aTeM
00pabaThIBAlOT  CEUMEHTAIIMOHHYIO KpPUBYIO METOAOM IOCTPOCHHS
KacaTeabHBIX (CM. TEOPETHUECKYI0 4acTh palboThl). s 3TOro Ha KpuBOU
BBIOMpAIOT 7-8 TOYEK W MPOBOIAT KacaTelbHbIE K CEIUMEHTAIMOHHOMN
KpPUBOM, MpOJOIKas HX JO0 IEepEeCeYeHHsi C OCbio opauHar. OTpe3ku
OpAMHAT, OTCEKaeMble KacaTeNbHBIMH, TAIOT MacCy OTIEIbHBIX (PpaKIuit
gactun (Py, P, ..., P,). OTpe3ok opauHaThl OT Hayaja KOOPAMHAT J10
NEepPBOM KacaTeIbHOM COOTBETCTBYET Macce Hauboliee KPYNMHOM (pakuuu
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(Py). Ilocnenuuii oTpe30K, OpAMHATHI (MEXIYy MOCIeAHENH KacaTeIbHOW M
TOPU30HTAJILHOM TMPsAMOM, COOTBETCTBYMOIIEH P..) JacT maccy dacTull
camoit Menkoit ¢pakuuu. [locienHiow KacaTeabHy0 HY>KHO MPOBOJIUTH KaK
MOHO OJMXKe K TOPU30HTAIBHOM NpsiMO#l, 4TOOBl BenuuuHa P, Obuia
HEOOJIBIIIOMN.

Ta6JII/II_Ia. SKCHepI/IMeHTaHLHBIe JaHHBIC CCAMMCHTAIIMOHHOI'O aHaJIn3a

Bpewms ocenanus 12" u 1. 1. 10
(oT Havana 5" (30" [ 1'| 2 | 4| 6 g8 | 10 MMOCTOSIHHOM
OTIbITa) T MaccChl

Macca yJarieyku ¢
ocagkoM P’ mr

Macca ocazka
P=P'-P,,, MmT

3Has MacCy 4YacTHI OTACNIbHBIX (pakiuii, a Takke OOIIyI0 Maccy
ceIMMEHTAaUUOHHOTO ocajaka (Pn.c), MOXHO OMNpEIENUTh MPOIEHTHOE
COJIepKaHUE OTACIbHBIX (HPAKIIHIA:

P

= — 100,
Pmax

0

rae ( - mpolleHTHoe cojepxkanue (¢pakiuu; P — macca dpakuuu, mr;
(Punay), - 0OIIIASE Macca CeIMMEHTAIIMOHHOTO OCaIKa, MT.
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JIMOPOBHBIE KOJIVIONJAHBIE PACTBOPBI
N UX ITIOJYUYEHHUE

JInohoOHBIME  KOJJIOMJTHBIMA CHCTEMaMH HA3bIBAIOT CHCTEMBI, B
KOTOpPBIX JUCHEpcHass ¢a3a HE CMENIMBACTCS W HE pPacTBOpSETCS B
JUCTIEPCUOHHON ~ cpejie, BCJIEACTBUE Yero (JIMO(OOHBIE KOJIOWIbI)
OTJINYAIOTCS] HECTAOMIBHOCTBIO U C TEYEHUEM BPEMEHU Pa3IararoTcs.

Het deTkux BpeMEHHBIX MPEJETIOB, IMIPHU KOTOPBIX MPOUCXOIUT MPOIIECC
YMEHBIIEHUS] JUCIEPCHOCTH 30jed. Hampumep, B MNpakTUKE HW3BECTHBI
CIy4au, KOrJla KOJUIOMIHBIE CUCTEMBI 30JI0Ta NECATUIICTUSIMUA COXPAHSIIOTCS
B HEU3MEHHOM BHUJIE, OJTHAKO TAaKHE K€ KOJUIOMJIHBIE CHUCTEMBbI, CIIOCOOHBI
MO/ JICMCTBUEM COOTBETCTBYIOUIMX BELIECTB 32 MHUHYTY HOTEPSTH CBOIO
JTUCTIEPCHOCTh.  MHOTOYHMCIICHHBIMU ~ MCCJIEIOBAHUSIMU ~ TaKXe  ObLIO
YCTAHOBJIEHO OTCYTCTBHME MPSIMOM 3aBUCUMOCTH MEXIY CKOPOCTBIO
YKPYIIHEHUS YaCTULl U1 TEPMOJNHAMUYECKON HEPABHOBECHOCTBIO 30yeM. U3
4Yero Ccieayer, 4TO TOJbKO MYTEM THIATEIbHOTO H3YYEHHUS MEXAHU3Ma
YMEHBILICHHUS] TUCHEPCHOCTH B CHCTEMAaxX MOKHO BBISICHUTH XapakTep HUX
BPEMEHHBIX U3MEHEHHM.

Ha ceroausiiiHuii JeHb M3BECTHBI JBa MYTH YKPYIMHEHUS YacTUI[ B
30J15X:

a) YBEJIMYEHHE KPYIHBIX YaCTHUI[ 3a cueT Oojee MEJIKHX B XOJIe
MEePEKPUCTAIIN3ALMKN (M3BECTHO, YEM MEHBIIE YacTHIA, TEM BBIIIEC €€
CIIOCOOHOCTh  PACTBOPSTHCS, IOATOMY MEJKHWE 4YaCTUIBI PacTBOPSSChH
MEPEXOJIAT B pacTBOP M OCEAAOT HA 00Jiee KPYIHbIE YaCTHUIIbI, TEM CaMbIM
YBEJIMUMBAs UX B pa3Mepe);

0) yKpymHEHHE YacTUIl B TPOIECCE KOATYJSIUU (CIUMAHUS YaCTHII)
muctiepcHoit aszbl pyr ¢ apyroM. OCHOBHBIMHM TMPU3HAKAMH W3MEHEHUS
JTUCIIEPCHOCTU METOAOM CIIMIAHWS YaCTHI] SIBJISETCS IOMYyTHEHHUE PACTBOPA
C TEUYCHHEM BpEMEHHM. B HEKOTOPBIX Cilyyasx, B YACTHOCTHU, CKaXKEM IpHU
KOAaryJisiliui KOJUIOUJHBIX CHCTEM METAJIOB, TPOUCXOIUT TAKKE N3MEHEHUE
[IBETA, HAIIPUMEP, B CIIy4yae C 30JI5IMH 30J10Ta KPACHBIN NMEPEXOAUT B CUHUM.
Hano oTmeruth, 4TO Halie BCEro MPUYMHON H3MEHEHHUS JUCIEPCHOCTH
KOJUIOMJIHBIX CUCTEM SIBJIAETCSI UMEHHO IIPOLIECC KOAryIsLUU.

B coBpeMeHHON TpPakKTUKE HEBO3MOXHO IIEPEOLECHUTh YMEHHUE
yIpaBisiTh (B HEKOTOPBIX CIIy4asix YCKOPSITh, @ B HEKOTOPBIX, Ha0OOpPOT,
MpEeAOTBPAILATh) MPOLIECCOM Koaryysimuu. KocHeMCsi TOJIbKO HECKOJIBKUX
obOnacTeil, B KOTOPBIX YMpPABJICHUE TMPOIECCOM KOAryJslUd UIpaeT
HCKJIIOUYNUTEIIbHOE 3HAYCHUE:!

1) oOpa3zoBaHue M paccachblBaHHE€ TPOMOOB B KPOBEHOCHOW CHCTEME
YeJI0BEKa U KUBOTHBIX;

2) TpeBpalleHue HE MHUThEBOW CHIPOWM O3EpHON (pedyHO) BOJBI B
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MMATHEBYIO, METOJOM CIICIIMAIbBHOW OYHMCTKH, OCHOBAaHHON Ha HM3yYCHHOM
JOCKOHAJILHO MPOIIeCCe KOAryJsalnu;

3) wu3rotoBieHUE B hapMaluu CyCIIEH3UM U YMYJIbCUH.

B Hacrosmiee BpeMs H3BECTHBI JBa CIOCO0A TOMYYCHHUS KOJUTOMIHBIX
pPacTBOPOB:

a) cnocoOoM cOopku (aepecayuu) MeabYaNIIMX YacTull (MOHOB,
MOJIEKY), B 00Jiee KPYMHbIE KOJIJIOUJAHbIC YACTHUIIbI;

0) meromoM pa3apoOJeHus, paccewBaHUs (Jducnepeuposarusi) Ooiee
KPYITHBIX YaCTHUIl HA MEJIKHE.

B nepBom ciyuae crocod (aepecayuss Menpyalimx 4dactuil B 0OoJiee
KpYIHbIE) TOJY4YWJ  Ha3blBAHUE  KOHJICHCAIIMOHHBIM, BO  BTOPOM
(Oucnepeuposanue ©Oonee KPYMHBIX YACTUIl HA MEJIKHE) — CIOCO0
JUCTIEPTUPOBAHUSI.

Jlns monmydeHus CTaOMIBHOW KOJUIOMJHOM CHCTEMBbI BaKHEiIee
3HAYCHHE HMEET BBEACHUE COOTBETCTBYIOIIMX BEIIECTB, CIOCOOHBIX
a7copOMpOBaThCA Ha TOBEPXHOCTH KOJUIOMIHBIX YACTHIl, YCTaHABJIMBAs
KPETKYIO CBSI3b MEX]ly MOBEPXHOCTHIO YACTHI] M OKPY>KAIOIIEH X Cpesoil.
BemectBa, ¢ MOMOIIBIO KOTOPBIX MPUIAIOT CTAOMIBHOCTH KOJUIOUIHBIM
cUCTeMaMm, Ha3bIBalOTCS  cmabunuzamopamu. Kak  mpaBwio, s
CTaOWIM3allUd  BBOJSITCS  JIONOJHUTEIbHBIE BEHIECTBA, 0O0JaJaroiue
CIIOCOOHOCTBIO  MPUJABATh  KOJUIOMJHBIM  PAcTBOpPAM  HEOOXOJUMYIO
YCTOWYUBOCTh, OAHAKO OBIBAIOT CIIy4daW, KOTJa CTAa0MIM3aTOPOM CIY>KUT
yKe IPUCYTCTBYIOIIUHN B PACTBOPE KOMITOHEHT.

N3rotoBieHue 30J7eil METOJOM JAUCIEPTUPOBAHUS MPOBOJUTCS IyTEM
MEXaHUYECKOT0 H3MEJIbUYEHUsI TBEPAOrO BEIIeCTBA W CTabmiau3aropa c
MTOMOIIBIO KOJUTOUTHOW MEJTBLHUIIBI WJIH CTYTIKH.

OpnHako, KOJUTOUAHBIE PACTBOPHI MOKHO MOJYYHUTh TaK K€ U3 CTyJIHEU
WIM PBIXJIBIX OCAJKOB, B TIPHUCYTCTBUU COOTBETCTBYIOIIUX BEIECTB,
00JaIa0IINX CIOCOOHOCTHIO XOPOIIO aJCOPOMPOBATHCA HAa MOBEPXHOCTHU
KOJUIOMJIHBIX YaCTHII, IO/ JEHCTBUEM KOTOPBIX OHU CTIOCOOHBI MEPEXOIUTh
B 30JIb (METOJ] nenmuzayuu).

BakHO MOHSTH, YTO MPHU MOJYYCHUH KOJUIOUIHBIX PACTBOPOB METOJIOM
MeNTU3AIMN BEJIMYWHA JUCIIEPCHOCTH YaCTHI], 00Opa3yIomuX CTyACHb WIH
OCaJIOK HE MEHSIETCs, MPOMCXOJIUT JIMIIb MX pazbeauHeHue. Hampumep,
KOJUIOUJIHBIE PAcTBOPbl C TNPUMEHEHHWEM THUJIPOKCHUJIOB METALUIOB, B
gactHOCTH Fe(OH);, AI(OH); u T.4. 1ienecooOpa3Hee MOJy9IHTh C TIOMOIIBIO
MeTo/a nenTru3auuu [8].

142



A. METOJI KOHAEHCALIMU

OmnbiT 90. [Tosryyenue ruapososieid cepol U kaHugouau [8] Cepa nunm
KaHU(OIb PACTBOPSETCS B ATHIOBOM CIUPTE, 00pa3ysi HCTUHHBIA PacTBOP.
B Bome cepa um kaHM(OIb TPAKTUYECKH HEPACTBOPUMBI, MOITOMY IpHU
N100aBJIEHUU BOJBI K UX CIIMPTOBOMY PAaCTBOPY MOJIEKYJIbl KOHIEHCUPYIOTCS
B 0oJiee KPYIHbIE arperarsbl.

Hacpiniennelii pactBop cepbl B a0COJIIOTHOM CIHMPTE BIMBAKOT MO
KaIlIIM B JUCTWJUIMPOBAaHHYIO BoAy Ipu B3OanThiBanuu. [lomyuaercs
MOJIOYHO-0€JIbIi onajiecuupyromuil 301b. 5-10 Mia 2%-HOro cnupToBOrO
pactBopa kKaHu(dOIM  I00aBISIOT MO  KalulsiIM  TNPU  DHEPTUYHOM
B30anThiBaHuM K 100 MI1 AUCTHILUTMPOBAHHON BOABL. OOpa3yeTcss MOJIOYHO-
OeJIbIi JOBOJIBHO YCTOMYMBBIN 30J1b.

Onbit 91. Iloayuyenue 30ast Fe(OH); mocpeacTtBoM ruapoJimsa.
Peakuus nonyuenus runpokcuaa xenesa (I11I) uper no cxeme:

FCC13 + 3H20 A4 F€(OH)3 + 3HCI

[ToBepxHocTHBIE MOJIEKyI bl arperata Fe(OH); BcTynaloT B XuMHUYECKOE
coenunenue ¢ HC1:

Fe(OH); + HC1 <> FeOCI + 2H,0

Monekynbsl FeOCl, noaBeprasich 1uccorygaiuu, o0pa3yroT HOHbI FeO' +
CI.

PykoBojactBysice mpaBmwiiom C. M. JlumaroBa (M3BECTHO Takke Kak
npaBwio K. dasaca u @. Ilanera), 3aKiIrOYarOIMMCSI B TOM, 4YTO U3
PAacmeopos Ha NOBEPXHOCMU KOLIOUOHBIX 4aACmUy aodcopoOupyroOmcs UOHb,
Onu3Kue no ceoell npupode K cocmagy s0pa, CXEMaTUYECKH MOYKHO
M300pa3uTh CTPOCHHME YacCTHI] 30Jis1 Tuapokcuaa skenesa (I1I) caemyromum
00pa3oM:

FeOCl « FeO" + CI,
[Fe(OH);],+ mFeO" + mCl" — { [Fe(OH)3], mFeO" + (m-x) CI'}*" xCI’

100 M OUCTWITMPOBAHHOM BOJIBI HArpEeBalOT 10 KUIICHHUS. 3aT€M B
KUIISIIIYI0 BOAY IO KarisaM 100aBisitoT 5-10 miu 2%-noro pactBopa FeCls.
[Tony4aroT KOJUTOUIHBIA pacTBOp rujpokcuaa skenesa (III) mHTEHCHBHOTO
KPAacCHO-KOPUYHEBOTO 1[BETA.
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OmnbiT 92. IonyyeHue ruapo30Jis cepbl MeTOAOM OKucaeHusi. [Ipu
OKHCJIEHUM CEPOBOJOPOJAa KUCIOPOAOM BO3AyXa WM okcuaoM cepbl (IV)
cepa BbINAAAcT B KOJUIOUIHOM COCTOSIHUM:

2H,S+S0, — 3S+ 2H,0

[IpakTueckn HaumbOoJiee yaA00HO MOJIydyaTh 30Jb CEpbl M3 pacTBOpa
THOCYJIb(aTa HATpUs, ACHUCTBYS HA HETO CEPHOM KHCIOTOM:

N&28203 + HzSO4 — S+SOz + NﬂzSO4 + HzO

50 r kpuctaumueckoro Tuocyibdara HaTpus Na,S,0; % 5H,0
pactBopstoT B 30 mut Boabl. B npyrom crakane k 300 mur BOJbI MEIJIEHHO,
IpU TNEpPEeMENIMBAaHUM TMPUOABIAIOT 38 MJI KOHUEHTPUPOBAHHOM CEPHOM
kucnotsl (p = 1,84 r/cm’). CTakaH MOrPyKalOT B MEJIKO MCTONYCHHBIH JIe]T,
TIIATEIbHO NEPEMENIMBAOT KUCIOTY M MENJICHHO MPUIMBAIOT K HEW W3
KarneJbHOM BOPOHKM TNPUTOTOBJIEHHBIM pacTBOpP THOCYJb(paTa HaTpUs
(pabomamsv noo mseoii!). B pe3ynprare peakiuu oOpa3yercs rycras Macca
onenHo-xenroro 1eera. K Heir mpubasistor 100 M BOJAbl 1 HarpeBaroT Ha
KUIIAIIEeH BOJsHOW OaHe, u3penka mnomMemwuBas, B TeueHue 30-60 MuH.
[Tocnme  oxJaxJeHWsT  TOJYYCHHBIM  MOJIOYHO-OCIBIM  30JIb  CEphl
OT(UIBTPOBBIBAIOT dYepe3 CTEKISHHYIO Bary. 307b CEPBl COACPKHUT
3HAYUTENbHBIA N30BITOK 3JIEKTPOJIUTOB, TJIABHBIM 00pa30M CEpPHOM KHUCIOTHI
u cyabdara HaTpus. [ yaaneHus MociieTHUX 30Jb Cpasy K€ MOJBEPraroT
MOJHON  KoaryJsanuu (OCaXJCHHIO), MyTeM MpuOaBiIeHUS K HEMY
HEOOJBIIOr0 KOJIMYECTBA HACBHIIIEHHOIO pacTBOpa UHMCTOTO XJIOpHJA
Hatpus. [lodydeHHBI OCaJOK IOCIE MOJTHOTO OTCTAMBAHMS OTAEIAIOT OT
KUAKOCTH, OTKUMAKOT MEXIy JUCTaMu (QUIbTpOBaIbHOM Oymaru u
MENTU3UPYIOT €ro B JUCTHILUIMPOBAHHOM Boze. He pacTBOpuBIIytOCS B BOJAE
4acTh OTHAEJBIIOT CIMBAHMEM 30JIs1 B APYrou crakaH. llomydeHHbI Takum
o0pa3oM KOJUIOMJIHBIM pacTBOp cepbl 00JadaeT BBICOKON CTENEHbIO
JUCIIEPCHOCTH.
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KOATI'YJIAIIUA

XapakTepHO OCOOEHHOCTBIO KOJUIOMAHBIX CHCTEM SIBIIETCS MX
HECTaOMILHOCTD, BCJICACTBHE YETO HEPEIKO JaKe OT BBEJCHUS B PacTBOP
HEOOJIBIIIOTO KOJMYECTBA AJICKTPOJIUTOB, BBHIMAAACT OCAIOK, COXPAHSIIOIIHMA
TOT 7K€ XUMHUYECKUHM COCTaB, 4TO U aucnepcHas dasa [8].

HecTaOUnbHOCTh  KOJUIOMJHBIX CUCTEM OOYCJIOBJIIEHa, B TMEPBYIO
odepe/ib, HEMOCTOSIHCTBOM UX JUCIIEPCHOCTH.

TeopeTnueckoe W MPAKTUYECKOE 3HAYEHUE CTAOMIIBHOCTU KOJUIOWHBIX
CHUCTEM OTMEYalM MHOTHE uccienoBarenu, B yactHocTu, H.IL. Ileckos.
IIpodeccop IleckoB cumtan, 4Yro JUO(OOHBIM 30JISIM CIIOCOOHOCTH
OKa3bIBaTh COMPOTHUBIICHUE arperaiuyd MEJIKUX YacTUI] MPUJIAeT, B MEPBYIO
ouepenb, crabunuzarop. [lo ero MHeHUIO, cTAOUIU3ATOP, IPUCYTCTBYIOLTUN
B KOJUIOWJIHOW CHCTEME B PACTBOPEHHOM BHJI€ 00pa3yeT BOKPYT YacCTHUIIbI
COJIbBATHBIN CJIOM.

Nmenno nmo npemnoxenuto H. II. IleckoBa B Hayky O KOJUIOMIHBIX
pacTBOpax  BOLLIM  MOHATHA 00  MOJIEKYJISIPHO-KMHETUYECKOH U
arperaTUBHOM CTaOMJIBHOCTH.

Kunetndeckass cTaOMIBbHOCTh 30JI€H HaXOAUTCS B TECHOM 3aBUCHMOCTH
OT TMPOTUBOCTOSITH CIIOCOOHOCTH JIUCTIEPTUPOBAHHBIX YACTHUIl BIIUSIHUIO
LIEHTPOOEKHOU CHJIBI, TIOJ IEUCTBUEM KOTOPOM M MPOUCXOJUT BBIJCICHUE
MUIIEIUT U3 KOJJTOUHBIX CUCTEM.

ArperatuBHas CTaOWIBHOCTh OOYCJIOBJI€Ha, B TEPBYI0 OYEPE/b,
CYIIECTBOBAHWEM Yy KOJUIOMJHBIX YacTUL] OAHOMMEHHBIX 3aps/IOB, YTO
MPEIMSATCTBYET UX YKPYITHEHUIO, TaK KaK OJTHOMMEHHBIC 3apA/bl, KAK MbI BCE
XOpOIIIO 3HAEM, BCEr/Ia OTTAIIKUBAIOTCS, YTO MEIIAET arperaram COJM3UTHCS
JOCTAaTOYHO TeCHO. Ellle 0JHOM MPUYMHOMN arperaTHoN yCTOMYMBOCTH 30J1€1
SBJISIIOTCSL  COJIbBATHBIE OOOJIOYKM M3 MOJIEKYJl PAacTBOPUTENS, KOTOPHIE
o0pa3yroTcsi  BOKPYT  KOJUIOMJAHBIX  YacTHI] W  TPEMSATCTBYIOT,
CTOJIKHYBIIIMMCS YaCTHUIIAM CIIMIHYTCS JPYT C APYrOM, TEM CaMbIM MeIlas
YKpyIHEHU0 4Yactuil. IMEHHO Takue coJibBaTHbIE O0OJIOYKH, 1O MHEHUIO
I1.A. PeOuHmepa SBISIOTCS, CBOETO POJia MEXaHWYSCKUMU TIperpagaMu IS
OCYIIIECTBJICHHS MpOIeccCa KOATYJSAUMH (CIUIAHUE KOJUIOWIHBIX YacTHII,
BEJIYIIETO K UX YKPYITHEHHUIO).

Muunemwisl cHavana CIMNAKTCA JAPYr C JIpPYyrOM, YBEIWYUBASCH B
pasMepax HaCcTOJBKO, YTO UX YK€ MOKHO ObIBAeT PasTiIseTh C MOMOIIBIO
ONTHUYECKUX TPUOOPOB, a TMpU JaJbHEWUIIEeM HX POCTE OHU MPOCTO
BBINAIAI0OT B OCAOK.

Ocenanue aucrepcHou ¢das3bl MO IEUCTBUEM CUJIBI TSKECTH Ha3hIBACTCS
ceAMMEHTALMEH.

OCHOBHBIMU TIPpU3HAKAMU CEIMMEHTAIIMU KOJUIOMAHBIX PacTBOPOB
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SBJSICTCS TIOSIBIGHWE MYTH, a B HEKOTOPBIX CiIydasx HaOIrogaeTcss u
W3MEHEHUE LIBETA.

CylecTByeT JOBOJBHO 3HAYUTEIBHOE KOJMYECTBO BCEBO3MOMXKHBIX
(haKkTOpOB, CIIOCOOHBIX CIPOBOIMPOBATH IMpOIeCC Koarymsaiuu. Hampumep,
9TO W JUIATEIbHBIA TIPOIECC OYUCTKA KOJUIOMJHOW CHCTEMBI, 3TO H
BBEJICHUE B PACTBOP OJJIEKTPOJUTOB WJIM, HAOOOPOT, HEIJIEKTPOJUTOB,
MIPOCTOE BCTPSAXUBAHWEC WM JaXe pa3MCEIIMBaHUE, HarpeBaHHUC WIIH,
Ha000pOT, OXJIXKACHUE U T.]I.

[Topoii MexaHu3MBI Tpoliecca KOaryJisiui BKIIOYAIOTCS U 0€3 BCSIKOIro
BO3JICHCTBUS U3 BHE, a IIPOCTO MO MPUUUHE «CTapeHUs» 3o0Jiei. [Ipumepom
KOAryJISIIIUH 10 MPUYUHE «CTAPCHUSD» CITYXKUT MPOIIECC CKUCAHMS MOJIOKA.

OnbiT 93. OnpenesieHre mopora KoaryJsiluv 30Jis1 THAPOKCHIA
skejieza (III). MuHumanbpHass KOHIEHTPAUWMH JJIEKTPOJIMTA, BBI3BIBAIOIIAS
SBHYIO KOAryJIAIHNIO, HA3bIBACTCS IIOPOTOM KOATYJIAINH JTHO(HOOHBIX 30JICH.
[Topor koaryisiMu BBIPpAXAETCd B MWUIMMOJISIX Ha JUTP (MMOJIB/M)
anekTponuta. I[lopor koarynsiuuu 3aBUCUT KaK OT MPUPOJIBI AJCKTPOIUTA,
TaK M OT CTENEHU OKUCJICHUS Koaryiaupyrouiero uona. Ilopor koarymnsuuu
BBIYHUCIISIOT 110 (hOopMyJIe:

Crop= 100CV,

rae C - MosisipHasi KOHUEHTPALUsS JIEKTPOJINTA; V - HauMEeHbIIee YUCIIO
MUJUIMIIUTPOB PacTBOPA AIEKTPOJIUTA, JOCTATOUHOE JJIsl KOATYJISILUU 30JI5.

Ecnu, Hanpumep, 11 Koaryiasiuu 3055 ruapokcuaa skenesa (111) 0,01M
pactBopoM K,SO, monuto 2 Mi 3J€KTpoJiuTa, TO MOPOr Koaryisuuud Oyner
paBeH:

Cmop = 100 x 0,01 x 2 =2 (MMOJIB/JT)

B nBeHaanaTh YMCTHIX NPOOUPOK HATUBAIOT MO 5 MII 30JISI THJIPOKCH]IA
Kene3a W yKa3aHHBIH B Ta0OiauIle 00beM JWCTHILIMPOBAHHOW BOJBI H
pacTBOpa  JJIGKTPOJMTA. 3aTeM  COACPKUMOE IMPOOMPOK  XOPOIIO
MepeMeIIMBalOT U Yepe3 1 4. oTMedaroT, B KaKux IMpoOupKax HaOJr0aacTCs
SIBHASI KOATYJISIIUS (TIOMYTHEHHUE) M CETMMCHTAIIHS.

PearenTsl. No
POOUPKHU
PesynbraThl HaOMI01€HUI. 1 2 3 -+
3oab rugpokcua xxenesa (I11), mn 5 5 5 5
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I[I/ICTI/IJ'LTII/IPOBB.HHEUI BOJda, MJI

4,5

PaCTBOp QJICKTPOJINTA, MJI

0,5

Koarynsmus uepes 1 4. Pe3ynprarsl HAOIIOCHUINA.

B cnyuae, ecniu HU B OJJHOM M3 IPOOUPOK HE MPOU3OMAET KOAryJsiuus,
TO TIOBTOPSIOT OMBIT ¢ Oosee (B 2-5 pa3) KOHIEHTPUPOBAHHBIMHU
pacTBOpaMU AJIEKTPOJIUTOB. BBIUUCISIOT MOPOT KOATYJSIUU ISl KaXI0Tro

AIIEKTPOJIUTA U 3aITUCHIBAIOT PE3YJIbTATHI B TAOJIHILY.

DIIEKTPOIUT

Koarynupyrommii non

ITopor
KOAryJIsiLuu

147




BA3KOCTD

[IpsiMyt0 3aBUCUMOCTb TMpPU TEUECHUM XKUJIKOCTU MEXKAY BHYTPEHHUM
TPEHHEM U CKOPOCTHIO MEPEMEIICHUS €€ YacTUI] BIlepBbie BIBII HbIOTOH
eme B1687 1. B mocnenyromieM, BenuKuid (U3UK CBOE OTKPHITHE Ha3Ball
«3aKOHOM BSI3KOT'O TEUEHUS KUAKOCTH». 3aKOH BSI3KOIO TEUEHUS JKUAKOCTH,
YCTaHOBJIEHHbI HBIOTOHOM, MOCTYJIHUpPYETCS TaK: CHJIa BHYTPEHHETO
TPEHMs, MPOSIBISAIONIASACS TPU TEPEMENIEHUH OJHOTO CJOSl KUIKOCTH
OTHOCUTEIIBHO  JPYroro,  MpsMO  NOPONOPUHOHAIbHA  TPAAUECHTY
OTHOCUTEIBHOW CKOPOCTH 3TOTO MEPEMENIEHNS U TOBEPXHOCTHU CIIOEB

[Ipy naMuUHApHOM JABUXKEHUU OSKHJKOCTH BCE CIOM JBHXKYTCA
napajjielbHO, MO HAIMPAaBJICHUIO OT CTEHKU K IIEHTPY, CO CKOPOCTSIMU,
BO3pPACTAIOIIUMU OT OZHOIO €0 K ApyroMy. Eciau ckopocTu ABYX CIOEB,
HaXOJSIIUXCS OJUH OT JPYyTroro Ha pacCTOSIHUU X M, PaBHBI V{ U V; TO TIpHU
nepexoqie OT CJIoA K CJIOK Ha PacCTOSSHUM | M CKOPOCTh MEHSIETCSl Ha
Benuuuny (V) -Vy)/x [8].

Cuna Ttpenus F mnponopuvoHadbHa 5TOM BEIUYMHE W BEJIMYUHE
MTOBEPXHOCTH COMPUKOCHOBEHUS CJIOEB S:

[Tpuaem, ko3pPuieHT BA3KOCTH (1)), HAXOAUTCS B HETOCPEICTBEHHOMN
3aBUCUMOCTHU OT MPHUPOJIBI )KUJIKOCTU U TEMIEPATYPhI, U BBIYUCIISIOT €ro U3
ypaBHenus (1):

E

n=———=H-c/m*=xefm-c= Ila-c
(v1 = v2)S

rae cuna F BeIlpaxkaeTcs B HBIOT/M’; X - B M.; (vim v;) B M/Cek, a S— B
2

M.

Ecou S=1 u (V\-Vy)/x =1,torna n=F

[ToHSATHO, YTO BEJIMYMHA BSA3KOCTH JUIS PA3IMIHBIX KUIKOCTCH OBIBaeT
JaJIeKO HEOJWHAKOBOW: OHA, HANpPHUMEp, CPAaBHUTEILHO OoJbInas s
KacTOPOBOTO Macia, TIWIEPUHA W HEKOTOPBIX JAPYTUX >KUIKOCTEH, WU,
HA000OPOT, HE BEJIMKA, CKaXkeM, T ddupa.

Jlaxke BHYTpH KOJUIOMJIHBIX PAaCTBOPOB BEIIMUYWHA BHYTPEHHETO TPCHUS
JaJIeKO HE OJJMHAKOBA: BEJIMKA OHA, HANIPUMEP, Y JTHODUIHHBIX KOJUIOHUJIOB,
a BOT y 1MO0(OoOHBIX OHA, HA0OOPOT, HA MOPSAAOK MeHbIe. Hago oTMeTuTsb,
YTO BEJIMYMHA BHYTPEHHETO TPEHHS KOJUIOMIOB HANpPSAMYIO 3aBHUCHT OT
MPUCYTCTBYIONIUX B HAX AJICKTPOJIMTOB.
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ONBITHBIM NYyTEM BEJIWYMHY BHYTPEHHETO TPEHHUS MOYKHO OMNPEIEIUTH
II0 CKOPOCTHU MPOXOXKIAECHUs TEKY4YHUX TeJl yepe3 Kanmwupip. Ecim texkyuune
Tena 4Yepe3 Kamwuisap IMpU Pa3HbIX BBICOTAX CTON0A MPOXOJAT MO
JACHCTBUEM COOCTBEHHON TSXKECTH, TO MOXKHO TPOM3BECTH 3aMEHY
OTHOILIEHUS J1aBJIEHUS HA OTHOLIEHUE INIOTHOCTEN U TOTAA MOJIYYNM:

F p

Fu,o  Puyo0

N3 xotopoi cinenyer:

n _ pt
Nu,0  PHyotH,0
U Torna:
pt
N = MNu,0
2" pryotu,o

WK npuHuMas koadduunent Bsi3koctu Bojbl 3a 1 ¢ [lyas, nmomy4darot:
dt
r’ =

PH,0tH,0
Koadduiment BsS3koCTH HCCIIETyeMOro TEKy4Yero Tejia JIETKO BBIUECTh
no (opmyne (4), g YEro Mo CEKyHAOMEPY HEOOXOJUMO BCEro JIHIIb
YCTAHOBUTH BpEMs TMPOXOXKICHUSI OMNPEIEICHHOI0 KOJIMYecTBa O0bema
BOJIbI ¥ aHAJIOTUYHOTO 00beMa, OTOOPAHHOM JIJIsi OMBITA JKUIAKOCTH, W 3HAS
ee TIOTHOCTh. DOpMyJIOH MOXKHO BOCIOJIb30BATHCS TMPU YCIOBUHU, YTO
IJIOTHOCTD BOJIBI MOYKHO MPUHATH 32 €AUHUILY U3MEPEHHUS.

OnbiTt 94. Omnpenesienne BA3KOCTH NPH MOMOIIM KANMJJISPHOIO
BUCKO3uMMeTpa. [Ipubopom a8 u3MEpeHUs: OTHOCUTEIBHOM BSA3KOCTHU
MOXET CIYyKUTb KamWUISApHBIA BHCKO3UMETp (puc. 9), KOTOpbId
mpeacTaBiseT coOOM JBe cooOIalImecs CTEKISHHbIE TpyOku 1 u 2.
TpyOxa 1 umeer pacmumpenue 3, nepexodilee B Kanwuisap 4; yepes3 TpyoKy
2 uccnenyemas )KUJIKOCTb MPOTEKAET MO BIUSHUEM COOCTBEHHOH TSKECTH
B TpyOKy 1. Boimre u Hyke pacmupenus 3 Ha TpyOke | UMEIOTCS METKH 5 U
6. O0beM pacuIMPEeHHON YacTu TPYyOKHU 0OBIYHO paBeH 3-4 MIL
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Puc. 9. Ilpubop o111 usmepenus omrnocumenbHoll
8A3KOCMU (KANUIAPHBIU BUCKO3UMEMP)

[Tepen paboToi BUCKO3UMETP HEOOXOIUMO MTPOMBITH XPOMOBOH CMECHIO
U JUCTWIJIMPOBAHHON BOJAOM, a 3aT€M IPOCYIIMTh B CYLIMIBHOM IIKAQ]Yy.
Bucko3uMmeTp yKpemsitoT BEPTHKAJIbHO B TEPMOCTATE, B KOTOPOM BOJa
Harpera J10 ONPEAeIICHHOM TEMIIEPATYPbl, U HAIMBAIOT MUIIETKON HECKOIBKO
MUJUIMIIUTPOB UCCIEyeMON KUAKOCTH B TpyOky 2. Korga »XuakocTts
HarpeeTcsi 0 KEeJIAeMOM TEMIIEpaTyphl, €€ 3acachblBAOT BBEPX IO Y3KOU
TpyOKe TOYHO 10 MeTKH 5. Bpewmsi, HeoOXoaumoe il MOHUKEHHS YPOBHS
KUIKOCTH OT METKH 5 10 METKM 0, M3MEPSIOT CEKYHIOMEpPOM. 3areM
KHUJKOCTh CHOBa 3aCachblBalOT BBEPX MO Y3KOH TpyOKE M MOBTOPSIOT
OIpeJIeNIEHNE, Jenasi 3TO 10 TeX IMOop, IMOKa He OyAyT MOJIydarbCsl OJIM3KUE
3Ha4yeHMs. Tak HAXOAAT CHayaia BpeMsl HCTEUEHHUs BOJBI 110 KAMWILIAPY IPH
ONPEACIICHHOM TeMIIepaType, 3aTeéM BpeMs HCTEUYECHUS MCCIENyEeMOU
KUJKOCTH.
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INOBEPXHOCTHOE HATAXKEHHUE

Kamns xuakoctu npu maneHuu npuoOperaer (Gpopmy ¢ HauMEHbLIEH
BO3MOKHOW TOBEPXHOCThIO. Takoit Qopmoii sBmsercs map. Jlaxke
HEBOOPY>KEHHBIM TJ1a30M BUJHO, YTO HA HAPY>KHOM CIIO€ Karin oOpasyercs
IUIEHKA, KOTOpas MakKCHMajbHO cxkuMmaeT ero. llompoOyem oOBsSCHUTH
IIOSIBJICHHE HA MOBEPXHOCTU TAKOW IUICHKH IIPOCTBIM IOHATHBIM SI3BIKOM:
MPEACTaBUM, YTO KHJIKOCTh COCTOUT M3 MOJIEKYJI ABYX TUIOB - A u b (puc.
10). 3akmounM Monekyly A B Takylo cdepy, paamyc KOTOpOH
IIPONOPLMOHATIEH PACCTOSIHUIO, Ha KOTOPOM XOPOILIO IPOCMATPHUBAIOTCS
CWJIBI B3aMMHOIO IPUTSKEHMSI HAIIeM MOJIEKYJbl C  MOJIEKYJIAMH,
OKpY’XKarolllel ee XUAKOCTU. lIpuuem, neucTBHE 3TUX CHUII B3aMMHOIO
MIPUTSKEHNS CKOMIIEHCUPOBAHO, BCIIEJACTBUE YETO UX CyMMapHOE JEHCTBHE
paBHO HYJIO X [9]. A BOT Mousiekyina b, Tak »e HarIsIIHO NMPECTaBICHHAs Ha
pucyHnke 10, HaXOUTCA B HECKOJIBKO HHOM IOJIOKEHUH: YacTh €€ OKPYKEeHa
MOJIEKYJIaMHU KUJKOCTH, @ YaCTh — MOJIEKYJaMHU ra3a, KOTOPbI HAXOJIUTCS
HaJl IOBEPXHOCTBIO JKUAKOCTU. IIprdem, Kak u3BECTHO, ra3 MEHEE HACBILICH
MOJIEKYJIaMH, B CpPAaBHEHUU C KUAKOCTHIO U IOTOMY, COOTBETCTBEHHO,
JABJICHUE, OKAa3bIBAEMOE Ha MOJIEKYJy b cO CTOpOHBI MOJEKyl rasza He
IIPONOPLMOHAIBHO JIABJICHUIO, OKa3bIBAEMOMY Ha HEE CO CTOPOHBI MOJIEKYJI
KUJKOCTH, BCJIEICTBUE YETO PABHOACHCTBYIOIIAS IPUTSKEHUS MOJIEKYJIbI b
HalpaBJieHa BHYTPb JKUAKOCTH. IIOHATHO, 4YTO B TAaKOM COCTOSIHUH
HaxXOJIUTCSI HE TOJIBKO OJIHA MOJIEKYJIa b, a BCce MOJIEKYJIbI, COCTaBJISIOIINE
BEPXHUU CIIOM KUAKOCTU, U IIOOTOMY BHYTPHU >KUAKOCTH IOSIBIISCTCS
BHYTPEHHEE HAIPSIKEHUE, JEUCTBYIOIIECE HA MOBEPXHOCTHBIN CJIOM JaHHOU
KUIKOCTU. MoJsiekynsl Tunia b B BEpXHEM cil0€ KUAKOCTH CO3JAK0T, TaK
Ha3bIBAEMYyI0 CBOOOJHYIO TOBEPXHOCTHYIO JHEPrUIO, CTPEMSIIYIOCS
YMEHBIINUTHCS.

Puc. 10. Cxema mexncmonexyisipHvix npumsiceHuu

Ha moBepxHOCTH XHIKOCTH Kak Obl 00pa3yeTcst TUIeHKa, 00Jamaromias
MOBEPXHOCTHBIM HATSDKCHHUEM, JIJISl IPEOJIOJICHUS KOTOPOU HYXKHO (C TEIbI0
YBEITMYCHHUS TTOBEPXHOCTHOTO CJIOST JKHUJIKOCTH) COBEPIIUTH OINPEACIICHHYIO
pabory.
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[loBepXHOCTHOE HATSKEHHE — 3TO, KaK pa3 W ecTh Ta camas pabota (B
JI)K), KOTOpYI0 HEOOXOJUMO COBEPIIUTH JUIsl YBEIMYEHUSI MOBEPXHOCTHU
kuakoctd Ha 1 M2, KcTarw, 3a4acTylo MOBEPXHOCTHOE HATSKCHHE
paccMaTpuBalOT HE TOJIBKO KaK CHIy, JCHCTBYIOIIYIO Ha €IUHUILY
MOBEPXHOCTH, HO W Kak paboTy Ha eauHuIy AnuHbl (1Mm) nuHUH,
OTPAaHWYMBAIOLIEH TOBEPXHOCTb, M CTPEMUTCS COKPATUTh IOCIIEIHIOKO.
[ToBepxXHOCTHOE HATSHKEHHE SIBJISIETCSI MEPOM MTOBEPXHOCTHOM SHEPTUU U €€
eI1Ie Ha3bIBAOT KOA((PUITMEHTOM TOBEPXHOCTHOTO HATSKCHHUS.

[Ipupona >XKHIKOCTH U TeMmIepaTypa — BOT OCHOBHbIE (DaKTOPBI,
OKa3blBAaIOIME BIIMSAHUE HAa BEIMYMHY IIOBEPXHOCTHOTO HATSKEHHUS.
[Ipuyem, yem BbIllI€ TEMIEPATYPa, TEM MEHBIIIE TOBEPXHOCTHOE HATSKEHHUE.
OnbITHBIM NyTEM BIUSHHUE TEMIEPATypbl Ha BEJIWYUMHY IOBEPXHOCTHOIO
HATSOKEHUST MOJKHO PpPacCMOTpeTh € MoMmollblo mnpubopa PebGunpepa,
MPEACTABISAIOMIEr0 COO0M, MO CYTH, TPYOKY C KamWJUISIPHBIM KOHYHMKOM,
yepe3 KOTOPBIA MPOyBalOT BO3AYX, MPEIBAPUTEIHHO OIyCTUB ee (TpyOKy)
B CTakaH ¢ wucciaenyeMor kunkocthio. CyTh MeToma PeGunaepa
3aKJII0YAETCS B TOM, YTO HEOOXOJMMO M3MEPUTh MAaKCUMAaJbHOE JIaBJICHHUE
P, npu KOTOpOM M3 KaNnWIISPHOTO KOHYMKA TPYOKM HAYHYT OTIEIATHCS
My3bIPbKU BO3AyXa (A1 OTAENCHUS My3bIPbKOB HEOOXOAMMO TeM OOJIbIe
JaBJICHMSI, YEM BbIIIE TOBEPXHOCTHOE HATSHKEHUE MCCIEAYEMON KUIAKOCTH).
[loMHuTEe, naBiIeHUE U3MEPAIOT MAHOMETPOM B TOT MHI, KOTJa Iy3bIPEK
otaensieTcss oT Tpyoku. Heobxomumoe naBneHue B ammapare PeGunmepa
CO3JaeTcsl C TMOMOIIbIO CTEKJISTHHOTO COCyAa, W3 KOTOpOM B KOJOYy
IIOCTOSIHHO CTEKAET BOJAA, CKOPOCTh KOTOPOM MOXHO YCTAaHABJIMBATH C
MOMOIIbIO KPAHUKA.

@opMyrna, MO KOTOPOW PACCUUTHIBAIOT BEJIWYUHY I[OBEPXHOCTHOTO
HATSKEHUS, BBIMJISIIUT CIEAYIOIUM 00pazoM:

s =KP (1)

rae K- koncranra npubopa, KoTopasi 3aBUCHUT OT pajinyca KaluuIsIpHOTO
KOHYHMKA TPYOKH.

JInst ycTaHOBIJIEHHS] KOHCTaHThI KallWUIsApa, KaK MPaBUIIO, UCIOJIb3YIOT
BOJY AUCTHWJUIMPOBAHHYIO, IMOBEPXHOCTHOE HATSKEHHE KOTOPOW XOPOLIO
U3BECTHO.

B »Tom caydae, ¢gopmyrna, 1m0 KOTOPOH pPACCUMTHIBAIOT ITOCTOSHHYIO
npubopa OyAeT UMETh CIAEAYIOLUN BU:

K= G()/P() (2)
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OnpenenuB  KOHCTaHTY JIETKO  MOYKHO  BBIYHCIUTH  BEIIHMUUHY
MMOBEPXHOCTHOTO HATSDKCHHSI HCCIICyeMOW JKHUIKOCTH TIPH Pa3IMIHBIX
TeMIiepaTypax.

OnbiT 95. HN3MepeHHe TNOBEPXHOCTHOIO0 HATSKEHUA METOAOM
B3BEIIMBAHMS OTPbIBAIONIEHCS KAaIJIM. ACIUPATOP HAMOJHSIOT BOJON U
MOoJi HEro MOJACTAaBJSAIOT 4amKy 8. B Hauane ombITa KUJIKOCTh B 000MX
KOJICHaX MaHOMETpa JI0JKHA HAXOJAUTHCS Ha OJMHAKOBOM ypoBHE. B cocyn
1 nanuBarOT Ha 1/4 ero BBICOTHI JIUCTUUTMPOBAHHYIO BOJY, BCTABJISIOT
npoOKy 3 U yCTaHaBJIMBAIOT TPYOKY 2 Tak, YTOObI KaNWUIAPHBINA KOHEIl €€
OKa3aJICsl HE3HAYUTENbHO HUXKE IOBEPXHOCTH BOJIbI B cocyne .
[loacTaBndOT cTakaH C HarpeBaeMoi BOJOM Tak, 4TOObl cocyd 1 ObLn
MOTPYKEH B HEr0 HAIOJIOBUHY CBOeW BbICOTHI. [locie Toro kak >xkenaemas
TeMIeparypa YCTaHOBUTCS, OTKPBIBAIOT KpaH 7 acnuparopa HaCTOJBKO,
9TOOBI Yepe3 KaWULIp TPYOKH 2 My3bIPhKH BO3yXa BBHIPHIBATUCH OJIMH 3a
IPYTUM CO CKOpPOCTBIO, JIONMYCKAaloNIed TMOJCYeT HX. YCTAaHOBUB
OMPENIETICHHYI0 4YacTOTy 0Opa3oBaHUs MY3bIPHKOB, MPOU3BOJAT MO
MaHOMETPY HE MEHEe TpeX OTCUETOB MAaKCHUMaJIbHOM PA3HOCTH YPOBHEM.
BriBoAsT cpeHIO BEIMYMHY U3 3TUX 0TcueToB (P(). 3akphIBatoT kpaH 7 u
MIPOBEPSIOT TEMIIEPATYPY B CTaAKAHE C HArpeBaeMoOM BOJIOM.

\
Puc. 11. Ilpubop ons usmepenusi nOBEPXHOCMHO20 HAMANCEHUSL NO
memooy Pebunoepa

Haxomsat B Tabnuie BeNIUYMHY IOBEPXHOCTHOTO HATSXKEHUS BOJBI,
COOTBETCTBYIOIIYI0 Temmeparype omnbita. [lo dopmyne (2) BBIYUCHSIOT
nocrosHHyro K xanwmuisipa TpyOku 2 miisg gaHHoro npubopa. BeuiuBarot
BOJy U3 cocyza |, BRICYIIMBAIOT €ro U TPYOKY 2; HAJIUBAIOT B COCY]l BMECTO
BOJIbI MCCIIEYEMYIO KUJKOCTb, MIPEABAPUTEIBLHO OIOJIOCHYB €10 cocyn | u
Tpy6Ky 2. Harpesator Boxay B crakaHe 10 30 °C, IOJCTaBIAIOT CTAaKaH MOX
cocya 1 u B teuenue 10 MUH pa3MelIMBAIOT B HEM BOJIy MEIIAIKOM, YTOOBI
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KUIKOCTh B cocyae | Harpemach A0 TOW ke Temmeparypsl. lIpuBoasT B
JCHCTBUE acIUpaTop, U3MEPSIOT Pa3HOCTh YpaBHEHUM /# B MaHOMETpE, Kak
OBLIO yKa3aHO BbILIE JJIs1 AMCTUJUIMPOBAHHOM BOJIBI, U, IOJCTABUB 3HAUYECHUE
K, Beraucmstor nmo popmyne (1) BenmmunHy MOBEPXHOCTHOTO HATSKEHUS IS
nccenyemoit sxuaxoctd mpu 30 °C. To ke camoe TIOBTOPSIOT PH APYTHX
3HAYECHMSX TEMIIEPATYPHI.

Tabmmma. [loBepXHOCTHOE HATSKEHUE BOJIBI

Temnepary IToBepxHOCTHO Temnepary [ToBepxHOCTHO
pa °C ¢ HaTsbkeHue, H/m, pa °C ¢ HaTspkenue, H/m,

0 0,07549 35 0,07029

5 0,07475 40 0,06954

10 0,07401 45 0,0686

15 0,07326 50 0,0678

20 0,07253 60 0,0660

25 0,07178 70 0,0642

30 0,07103 80 0,0623
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BBEJIEHUE

X¥MHSI BBICOKOMOJIEKYJISIpHBIX coenuHeHnii (BMC) Hauama BbAenATbCS B
CaMOCTOSITENIbHBIN PAa3ZeNl XUMHUYECKOM Hayku B Hawane 30-X rogoB HpOHuIOro
crosietusi. OCHOBOINOJIOKHUKaMHU 3TOM Hayku Obumd I'. IlltayauHrep, BbICKa3aB-
WA TPEATIOI0KEHNE O CYIIECTBOBAHUN MAaKPOMOJIEKYJI, pa3Mepbl KOTOPBIX OIMpe-
JeNS0T uX ocooeHnoctu, u Y. Kaposepc, BHectuii 0011101 BKJIaJ B YCTaHOBJIE-
HUE MPUPOJIbI XUMUYECKUX CBSI3€M B MAKpPOMOJIEKYJIaxX.

JlanbHeillee pa3BUTHE XMMHUU MAaKpPOMOJIEKYJ 00s3aHO HCCIEAOBAHUSIM yue-
HbIX MHOTHX CTpaH, B TOM 4ucie oredyecTBeHHbIX XMMHUKOB I[I.IL.IIlopeiruna,
B.B.Kopmaka, I1.I1. Ko6eko, C.C. MenpeneBa 1 MHOTHX JPYTHX.

Xumust BMC — kommuiekcHast Hayka. OHa BriuTasa B ce0si OCHOBHBIC JTOCTHKE-
HUS W3 00JIaCTH OPTaHUYECKOT0 CHHTE3a, (GU3HKO-XUMUUYECKUX U OMOJIOTUYECKHUX
WCCIIEIOBAHUM U MH)KEHEPHBIX PELICHUM.

CoBpeMEeHHbBIE HCCIIENOBAaHUS B OOJACTH XWMHH TOJMMEPOB HAIMPABIICHEI,
MIPEXJIe BCEro, Ha CO3/IaHNE CUHTETUYECKUX MOJIUMEPHBIX MaTepuanoB, o0aaaaro-
UX HEOOXOIUMBIMU YEJIOBEKY CBOMCTBaMU. OJJHAKO 3TO HE UCKIIOYAET U3yUEHHUE
BBICOKOMOJIEKYJISIPHBIX MPOJYKTOB MPUPOJHOTO MPOUCXOKICHUS, UX COBEPILICH-
CTBOBAHHUE U MOAECPHU3ALMIO.

boutn pa3zpaboTaHbl METOABl CHHTE3a COEJUHEHUH, COBMEIIAIOIIUX B cede
CBOMCTBA OPraHMYECKUX U HEOPraHUYECKUX BELIECTB U COAEPKAIIMNX HAPALY C Y-
JIEPOJIOM aTOMbBI KPEMHHUSI, ATFOMUHUSA, TUTAHa, Oopa U Jpyrue (dIeMeHTOpraHnye-
ckue BMC).

Co3patorcst CTEKIOIUIACTUKHA U YIIIEPOAHBIE BOJIOKHA, 110 MTPOYHOCTU HE YCTY-
MAOMIUE CTAW. YCIENITHO Pa3BUBAIOTCA Pa0OTHI MO TMOMYYEHHUIO TPUBHUTHIX WU
0JIOK-COTIOIMMEPOB, CHTUTHIX M B3aUMOTIPOHUKAIOIINX CETYATHIX MOJMMEPOB, TEP-
MOCTOMKHX MOJIMMEPOB U APYTHUX. bbUIN yCOBEPIIEHCTBOBAHBI TEXHOJIOTHUH MTPOU3-
BoJsicTBa BMC, MOCTOSIHHO BEyTCS HAy4YHBIE ITOMCKHA HOBBIX MAaTEPUAIIOB U MTyTEH
YCOBEPILIEHCTBOBAHUS YK€ UMEIOIIUXCSL.

Ham Bex nmpuHATO Ha3pIBaTh BEKOM IMOJMMEPOB. TPyIHO Ha3BaTh OTPACIb Ha-
POJHOTO XO35MCTBA, B KOTOPOH ObI HE MPUMEHSIIUCH MOJIUMEPHBIC MaTEpHUabl UIN
U3JIENINS Ha UX OCHOBE.



1. TEPMHUHOJIOI'YSI U OCHOBHBIE ITOHATUA
B XUMHNH BBICOKOMOJIEKYJAPHBIX COEIMHEHNU

Bvicokomonexynapnvie coedunenus — 370 XUMUYECKUE COCTUHEHUS], MOJIEKYJIbI
KOTOPBIX COCTOSIT M3 OOJIBIIIOTO YHCIIa TTOBTOPSIOMMXCS (TOYHO WIIM MPUOJIMKEH-
HO) OJIMHAKOBBIX 3BEHBEB, O00IAMAOIIMX OOJBITON MOJEKYISIPHOW MAacCOW U OCO-
OBIMHU CBOMCTBaMHU.

Xumuss BMC u3ydaer BeniecTna, MOJIEKYJIBI KOTOPBIX COCTOAT U3 OFPOMHOTO
Yucja aTOMOB, COSAMHEHHBIX MEXIY COOO0N OOBIYHBIMU KOBAJEHTHBIMU CBSI3SIMU.
Takue MoJIeKyJbl HA3bIBAIOT MAKPOMONEKYIAMU, HATIPUMEP MAKPOMOJIEKYJIbI I10-
nustunena (C,Hy),, nemronossr (CsH;0Os),, HaTypansHoro kayuyka (CsHsg),, monu-
xnopsuamia (C,H;Cl), u npyrue.

Tunel cBsA3eil MEXKIY OTIEIBHBIMHU AJIIEMEHTAPHBIMU 3BEHbSIMH B MaKpOMOJIe-
KyJIE TaKUE ke, KaK U y BCEX OpraHu4ecKux coeauuenuil. [Ipu aTom xapakrep cBs-
31 UMeeT OOJbIIoe 3HauYCHHE, ompenessiss (PU3NYecKrue U XUMHUYECKHE CBOMCTBA
nosimMepoB. B tabn. 1 (mpunoxenue 1) nmpuBeneHbl HEKOTOPHIE XapaKTEPHBIC IS
MIOJIMMEPOB THUIIBI CBS3EU MEXK]Yy FJIEMEHTAPHBIMU 3BEHbSIMU.

MakpoMoJIeKyJibl OOJIBIIMHCTBA MOJUMEPOB IOCTPOEHBI U3 OJIMHAKOBBIX,
MHOTOKPAaTHO MOBTOPSAIOIINXCA TPYNHI aTOMOB — 27€MEHMAPHbLIX (MOHOMEPHbIX)
36€Hbed, CBSI3aHHBIX MEXKIY COOOM.

Hanpuwmep:

....CH,—CH,—CH,—CH,—... MMOJIUATHIIEH

.. .—CHZ—?H—FH—CHZ—. .. MTOJIMBUHUIIXJIOPHUL
Cl Cl

[TocnenoBaTeIbHOCTh COEUHEHUSI aTOMOB B MOHOMEPHOM 3BEHE MaKpOIICHHU
0OBIYHO M300paXkaeTcs B BUIE 001Ieil (popMyIIbL:
[CH,—CH,], — nonusTuiieH
[CHz—(le]n — MOJMBUHWJIXJIOPUJ, TJI€ 7 — CTETIEHb MOJUMEPHU3AIIUH.

Cl

BMC yacto Ha3bIBaIOT MPOCTO noaumepamu (poly — MHOTO, meros — 4acTh).

Uucio 3eMEeHTapHBIX 3BEHBEB /7 B MAKPOMOJIEKYJIE SIBISETCS OJHOW U3 IjiaB-
HBIX XapaKTEPUCTUK IToauMepa. Mex 1y 3TON BENIMYMHON U MOJIEKYJIIPHONW Maccou
MOJIMMEpa UMEETCS CIIeIYIOlee COOTHOIICHHE:

n=Mm,

TJIe 1 — MOJICKYJISIPHAsI Macca 3JIeMEHTapHOTO 3BCHA .

[Tonumepsl ¢ BHICOKOU CTENEHbIO MOJUMEPHU3ALUN HA3BIBAIOT 8bICOKONOIUME-
pamu (M > 5000), ¢ HEOONBIIONW — 01uOMepamu (CTENIEHb MOJIUMEpU3aIud OT
EAVHUI] O HECKOJbKUX cOTeH). CBOMCTBA OJUTOMEPOB IMPOMEKYTOUHBI MEKITY

- Ilonsarue «MOJICKYJIApHas Macca 3JIEMCHTAPHOI'O 3BECHA» HOCUT }’CJIOBHblf/'I XapaKkTep, TaK KaK
PC€Ub UACT HE O MOJICKYJIC, 4 00 OTACIIbHOM 3BCHC MAKPOMOJICKYIJIbI.



CBOMCTBaMM OOBIYHBIX HU3KOMOJIEKYJISIPHBIX BELIECTB U «HacTosAmmx» BMC, uto
U SIBJIAETCS. KPUTEPUEM UX BBIICIICHMUS.

Ilepuoowvt uoenmuynocmu nonumepoé — MHOTOKPATHO IOBTOPSIOLIMECS
YYaCTKH, UMEIOLIUE OJJMHAKOBYIO POCTPAHCTBEHHYIO CTPYKTYPY. DJIE€MEHTapHbIE
3B€HbsI MOTYT UMETh OJMHAKOBBIM XUMHUUYECKUN COCTaB, HO PA3JIMYaThCA IO IPO-
CTPaHCTBEHHOU CTPYKTYpE.

H; C
=CH CHz —CH
..—H C\CH2 /c/ CHr...
0,816 HM
b;uc—nonnmonpeﬂ (HaTypallbHBIN KayuyK)
CHz
HC_ /\C cfi \CHy
C CH
_CHz
0,48 am 0,48 aM
mpauc-noIMuB0peH (TyTTanepya

[lepnon naentnynocTy kaydyka 0,816 M, a ryrranepuun 0,48 um. IIpu nepe-
X0JIe OT KayyyKa K TyTTanepye Nepuoj] UACHTUYHOCTH YMEHbILAETCs BABOE, UTO
ABJISIETCS CJIEJICTBUEM M3MEHEHUS! BAaJCHTHBIX YIJIOB U MEKAaTOMHBIX PACCTOSHUM.
[loHATHE WIEHTUYHOCTH CBS3aHO C KPUCTAJUIMYECKUM COCTOSHHEM MOJHMEpA.
TosibKO MpU CTPOrod OPUEHTALMHU, KOTOPas BO3MOKHA MPU KPUCTAINIMYECKOM CO-
CTOSIHMH, OTJEJIbHBIC YUACTKHU IIEMTU MAKPOMOJIEKYJIbI IPUHUMAIOT (PUKCUPOBAHHOE
IIOJIOXKEHUE B IPOCTPAHCTBE.

CoBepieHHO CUMMETPUYHBIM CTPOEHUEM MOHOMEPHBIX TPYNIHUPOBOK 001aa-
10T HeMHOTHe mojauMepsl, Harpumep nomdtuieH (—CH,—CH,—), u monubyraauen
(—CH,—CH=CH—-CH;,-),..

B 3aBucuMocTH OT mopsJiKa pa3MeIIeHHsl 3JIEMEHTAPHbBIX 3BEHbEB B LIEMH Pa3-
JINYAIOT:

Pezynapusie — nanpHAN NOPAIOK B PACTIOJIOKEHNN 3BEHBEB
1 2 1 2 1 2 1
..—CH,~CH—-CH>— CH CH,— CH CH,—

1 Cl Cl

Hepezyjmpnbte — OTcyTCTBI/Ie MOHOTOHHOFO 4YepenoBaHus 3BEHbEB
1
..—CH,— H CHz g CH CH2
1

2. KTACCUOUKALIUA U HOMEHKJIATYPA



MHoroobpasue MmoJUMEPHBIX COCTUHEHUN TMPHUBENO K CO3JaHUIO Pa3IUYHBIX
Kiaccu(ukanuii, B OCHOBY KOTOPBIX IMOJOXKEHBI XapaKTepHbIE CBOMCTBA ITUX Be-
mectB. O6pruH0 BMC kmaccupuiupyroT 1Mo MpoUCXOXKIEHUIO, COCTaBy, CTpoe-
HUIO, CTPYKTYpE, OTHOIIECHHIO K HArpe€BaHHIO, METOJY CHUHTE3a, OAHOPOJIHOCTH
3BeHbeB (Tabin. 1). [lo xuMudyeckoMy cOCTaBy CTPYKTYPHBIX 3BEHBEB Pa3IMUaiOT
HECKOJIbKO BHUJIOB MTOJIUMEPOB.

I'omononumepst — Bce 3B€Hbs OIMHAKOBBIE

(—CH,~CH=CH-CH,—), —A-A-A-A-

Cononumepwst — MaKpOMOJIEKYJIa COIEPKUT Pa3HbIE MO COCTABY WJIM CTPOCHUIO
3BeHbs. OHU NO/IpaA3JIENAI0TCS Ha:

yepedyrowuecs, A makmuyeckue (TMHEHHbIC TIOJMMEPHI C PErYJISIPHBIM pac-
M0JIO)KEHHEM 3BEHBEB)

...~JA—-B-A-B-A-B-...

amaxkmuyeckue (JTUHEHHBIC TIOTUMEPHI C HEPETYJISIPHBIM PACIIOIOKEHUEM 3Be-
HbEB) ...~ A—B-B—-A-B-A-A-...

O.10K-cononumepsl (B TUHEHMHON LIeTIH coAepxaTcsi OJIOKU, COCTOSIINE U3 JI0-
BOJIbHO OOJIBILIOTO YKCJIa OJAMHAKOBBIX 3BEHBEB).

...~.A—A—-A-B-B-B-A-A-A-B-B-B—...

npusumuvle (UIMEIOT PA3BETBIEHHOE CTPOEHUE, OCHOBHAS LIETIb COCTaBJEHA W3
OJIHUX MOHOMEpPOB, a OOKOBBIE OTBETBJICHUS — U3 JIPYTHUX)

—]|3—B—B—B—. ..
.. .—A—zlA;—A—A—A—A—A—. ..
...~ B—B—B—B—

B Grok-cononumepe codeTaroTcsi CBOMCTBA TOMOIOJIUMEPOB, U3 KOTOPHIX OHU
MOJIYYEHBI, YTO JIeTIAeT UX IIEHHBIMHU MaTepraiiaMu. OCHOBHbBIE THITBI Kilaccuduka-
i BMC npencrasiensl B Taom. 1.

Ta0muna 1
KJIACCUPUKALUA BMC
Bun IIpu3HaKku, OTHOCAIMECS IIpumepsl
NOJIMMEpoB K IaHHOMY BHY
1. Ilo npoucxosxcoenuro
IIpuponHsie Hcnonb3yrorcss HemocpelacTBeHHO B | Llemnronosa, kaHu(oib, 6enku, Hy-
IIPUPOJHOM BUJE KJICMHOBBIE KHCIIOTBI, IIPUPOIHBIN
Kay4yK M Jpyrue
HckyccTBeH- [Tonmyyaror myreM XUMHUYECKOU mepe- | ALleTaTbl U HUTPATHI ILEIITIONO3HI,
HBIC pabOTKH PUPOIHBIX MOJUMEPOB BYJIKAHW3UPOBAHHBIA Kay4dyK
Cunretnueckue | [Tomyuaror cuHTe3oM u3 Hu3KOoMoJje- | [lonuaTuieH, NOIMBUHWIXIOPUL,
KYJISPHBIX HPUPOAHBIX WM CUHTETH- | KAYYyKH — HU3ONPEHOBBIN, OyTaau-
YECKHX BEIECTB — MOHOMEPOB €HOBBII U JIpyTHE.




11. Ilo xumuueckomy cocmagy MaKpomMo.ieKyJibl

Oprannueckue | Kpome atomoB C u H moryT Ob1Th ato- | [lonusTiiieH, NOJIMBUHUIXIIO-
MbI S, N, O, rajioreHoB pUI, TTOJTUAMHUIBI
Onemenrtopra- | Hapsiay ¢ aromamu C u H, kpome aTo- KBApIL, TOMHANMETHIKCHIOKCAH,
HUYCCKUE MoB S, N, O, conepkar rerepoaToMsl, OJTHBHHIIATKAICHUTAN
KaK B IVIABHOM, Tak U B OOKOBBIX IIETISIX (—~CH,—CH-)
n
SiR;
C conpskennoii | ...—C=CH-C=CH-... |
CHCTEMOMH CBs- R R (,Q,) —
(93 n
en [Tonudennnen

(—C=C—-C=C-), nonuuHsl

111 Ilo xumuueckomy cocmagy 21a8HOU yenu




T'omonenHebIe CocCTOoAT N3 OQUHAKOBBIX aTOMOB (—CHZ—leH—),,
CH;
[Tonunponunexn
(_CHZ_Cle_)n
O—COCH;
[TonuBuHMNanerar
1
(~CH~C),
Cl
[TonmBUHUIMACHXTIOPHU]T
I'erepouennbie | ['maBHas Lenb COCTOUT U3 aTOMOB (—CH,—0-)
HECKOJIbKUX 3JIEMEHTOB nonudopMaIbaeTu,
OJIMI(QUPBL, TOTHNYPETAHBI
1V. Ilo zeomempuueckoii hopme monexkyn
JIuHeiiHbIe ....CH,—CH,—CH,—CH,—... [HonuaTHiieH, NOJTMBUHUIXIIOPUL,
aMuMJI03a, HATYpaJIbHBIA KaydyyK
PasserBiieHHBIE | .. .—CH2—|CH—CH2—CH—. .. AMUJIONIEKTHH Kpaxmala,
R Rl HEKOTOpbIE CUHTETUYECKHE
3 3
MOJIMMEPHI U IPUBUTHIE
COTIOJIMMEPBI
Cuiuteie IOH | ®DeHoI- 1 MOUEBUHOPOpMAIThIe-
(ceTuatsie) N THUIAHBIC CMOJIBI, PE3HHA,
© CH, @ MaKpOMOJIEKYJIbI KaydyKa, CIIUTHIE
aTOMaMU Cepbl
G P
o
O— CHr~r—
OH bH
IIpo- [epcth, rpadut u mp.
CTPAHCTBEHHBIE
V. Ilo omnowenuio Kk nazpeeanuio
Tepmonnactuy- | [Ipy HarpeBaHuM MEHSAIOT CBOMCTBA | JIMHENHBIE U pa3BETBICHHBIE
HbIE obpaTumMo MOJIMMEPHI: TOJIMAKPUIIATHI,
MIOJINCTUPOIL, LEJITI0JI03a,
MOJIMATUIICH
Tepmopeaktus- | [Ipy HarpeBaHum MeHAIOT cBOMCTBA | [loauMepsl ¢ TPOCTPAHCTBEHHBIM
HbIE HeojpaTI/IMO, NepeXOosT B TEPMOCTA- | CTPOCHUEM:
OMJIBHOE COCTOSIHUE (denondopmanbaeTuHbIE CMOJIBL,
MOJINypETaHbl, OyTHIIKAYIyK
VI. I1o memody cunmesa
[Tonumepusa- [Tonyuatot peakuueit nonmumepusauuu | [lonusTunensl U apyrue mnpowus-
LMOHHBIE: BOJIHbIC
— paauKanbHas STHJICHA U alleTUIIEHA
— HOHHAs
— CTYyIeHYaTas




— HOHHO-KOOp-

JTUHAIMOHHAS

— COIOJIUMEpPH-

3alMOHHAs

[Tonukongaenca- | [lomyuaror peakuueit monukonaeHca- | [lonusdupsl, peHondopmanbae-
IIMOHHBIE 12078 TUIHBIC TTOJIMMEPHI,

henondypdyposbHBIE TOJIUMEPHI

VII. Ilo xumuueckomy cocmagy cmpyKmypHbvlX 36€Hbe6

I'omononumeps! | OTUHAKOBBIE CTPYKTYPHBIE 3BEHbSI [lonuaTuneH, HaTypajibHbIM Kay-
qyK
U Ipyrue
Comnonumepsl Pa3Hble CTPYKTYpHBIE 3BEHbS ®deHonpopMasbIETUAHBIE CMOJIBI
VIII. Ilo noaapuocmu
Henonspusie He conepxat nosspubix rpynn wiu | (—CH,—CHy—),
COZIEpKAT CHUMMETPUYHO  PACIOJO- | HOJMITUIEH
’KCHHBIE TOJISIPHBIE TPYIITUPOBKU
T
(_§_$_%
F F
TeTpadTOpITUICH
[TonsipabIe ComepkaT  B3aMMHOHEKOMIIEHCHPO- (—CHz—ﬁJH—),,
BaHHbIE MOJISIPHBIE CBSI3U CN
MOJTMAKPUITOHUTPHUIT

(—CH2—§H—),,
Cl

TTOJIMBUHHWJIXJIOPHU

Kpome 3TOr0, B COOTBETCTBUM C MIPUHATON B OPraHUYSCKOM XUMHUHU Kaccudu-
karueit BemectB BMC noapasznenstoT Ha apoMaTHUYeCKue U anudaTuiecKue, mpe-
JIeJIbHBIC W HEMPEAECIbHBIE, KUCIOPOA- U a30TCOJIEpKAIINE, MPOCTHIE U CIOXKHBIC
3¢upbl, aMUJIBI U T. 1. (Mpuiioxenue 1, tadi. 2).

3. OCHOBHBIE OTJINYUA BMC
OT HU3KOMOJIEKYJISIPHBIX COEIUHEHUMI

OcoOble CBOMCTBA BBICOKOMOJEKYJISIPHBIX COEIMHEHUW SIBISIOTCA, IMPEKAC
BCErO, CJIEACTBHEM OOJIBLION BEJIMYMHBI UX MAKPOMOJIEKYJN, KOTOpas 00yCIaBIIH-
BA€T BCE OCTAJIbHBIEC OTIMYMS ITUX BEUIECTB OT HU3KOMOJIEKYJISIPHBIX COEAMHEHUN

(HMO).

C TOUYKM 3peHHs XMMHYECKOW KiacCUu(HUKAlMKU HET MPUHLUUIHUAIBHOIO pas-
anyus Mexay BMC n HMC. CyiiecTBytoT BBICOKOMOJIEKYJISIPHBIE YIJIEBOAOPOAbI
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(kay4yK), TrajJoreHNpOU3BOAHBIC (ITOTUBUHIIXJIOPU), YIJIEBOABI (IIEJUIIOI03a,
Kpaxmai), CIIUPThI, KUCJIOTHI, CIOKHBIE d(PUPHI U T. 1., KOTOPbIE JAIOT T€ K€ Xa-
PaKTEpHBIE PEAKIMU, YTO U COOTBETCTBYIOIIUE HU3KOMOJIEKYJISIPHBIE MPEICTABH-
Tenu 3TuX KinaccoB. Hanbonee pesko ornuyatrorcs BMC u HMC cBoumu duznue-
CKMMH CBOMCTBaMH, YTO JaJI0 OCHOBaHHME BBIIEIUTH XxuMHI0 BMC B camocTos-
TeNbHYI0 00JacTh Hayku. Takast HEOOXOAMMOCTh BO3HUKIIA €I1I€ U TIOTOMY, YTO Me-
ToabI uccienoBanuss BMC BO MHOTOM HE MOX0XHM Ha T€, KOTOPbIE TPUMEHSIOTCA
MIPU U3YUYECHUHN HU3KOMOJICKYJISIpHBIX. Takue XOpolilo U3BECTHBIE CIIOCOOBI BhIIEIIE-
HUS ¥ OYUCTKU XUMHUUYECKUX COCMHEHMH, KaK MepPeroHKa U MepeKprucTaIn3aus,
HenpuMeHUMbl K BMC, koTopble pa3naratoTcs mpH MeperoHke Jake B caMOM IITy-
OOKOM BaKyyMe€ U CIOCOOHBI JIaBaTh YETKO OrpaHUYEHHBIE KPUCTAJUIBI TOJBKO B
0COOBIX, TPYJHO OCYIIECTBIISIEMBIX yCIIOBUAX. BMecTe ¢ Tem 0e3 nmpenBapuTeabHO-
ro otaenenuss BMC ot Bceraa comyTCTBYIOIIUX UM MPUMECEN HEBO3MOKHO IPHU-
CTYNUTh K U3YUYEHHUIO COCTAaBa U CTPOCHUSI MAKPOMOJIEKYJbl. CaMO MOHSATHUE «XU-
MHUUYECKH YHCTOE» B MPUMEHEHUHU K BBICOKO- U HU3KOMOJIEKYJISIPHBIM BEIlIECTBAM
JIOBOJIBHO PA3JIMYHO.

Crnenyer oTMETUTD, UTO Aaxke pa3zbaBiieHHbIe pacTBopbl BMC o6nanator oueHb
OOJBIION BSI3KOCTHIO, 3HAYUTEIIHEHO TPEBOCXOJSIIECH BSI3KOCTh KOHIICHTPHUPOBAH-
HbIX pactBopoB HMC. BMC pacTBopst0oTCS ropa3zfio MeJICHHEE, Y4€EM HU3KOMOJIE-
KYJIIpHBIE, KpOME TOTr0, MX PAaCTBOPEHMIO Mpe/iiecTByeT Habyxanue. HekoTopsie
BMC He pacTBOpsIOTCS HU B Kakux pacTBopuTeasix. OObIYHO TpH yAAJICHUU
pactBoputens u3 pactBopoB BMC o0pasyrorcst He KpUCTalibl, KaK 3TO MPOUCXO-
it ¢ HMC, a nienku. BelnaBiuBasi BS3KUM pacTBOp 4epe3 MeIbYalline OTBEp-
ctusi (GuIbepsbl), MOKHO MOIYYUTh BOJIOKHA. [10/100HbBIE MJIEHKH U BOJIOKHA MOTYT
OBITH MTPUTOTOBJICHBI Takke M3 paciuiaBieHHbIXx BMC. Bece mpupogHbie BOJIOKHU-
CThIE BellecTBa (ILI€JUTI0I03a, MIEePCTh, IIeNK, JeH u T. 1.) — BMC. Hekotopsie u3
HUX (IIEJUTI0JI03a) MOTYT OBITh MepepaboTaHbl B IJIEHKH U CHOBA B BOJIOKHO, €CITH
UX TIPEABAPUTEIBHO NIEPEBECTH B )KUAKOE COCTOSTHUE.

[Tnenkn, BosiokHa U npyrue usaenus u3 BMC otnuyarorcs ocoObIME MEXaHU-
YECKUMH CBOWCTBAMH, KOTOPBIE 3aBUCAT OT BEIMYUHBI, THOKOCTH, (DOPMBI, CTpOE-
HUS ¥ XapakTepa B3aUMHOIO PACcIOJIOKEHHUSI MAaKPOMOJIEKYJI, a TAaKXKe OT TeMIlepa-
Typsl. [Ipu npuiioxeHun Harpy3Ku nojHas aegopmaius o0pa3ioB IPOUCXOIUT HE
cpa3y, Kak y OOBIYHBIX MaTE€pPHAJIOB, a B TCYCHUE HEKOTOPOT0 BPEMEHH, ITO BpeMs
TE€M MEHbIIIe, YeM BhbIIIe TemiepaTypa. Y HekoTopeix BMC (kaydyk u apyrue sia-
CTOMEpPHI) HAOMIOAI0TCS OONbIIME 00paTuMBbIe aedopMannu, BO MHOTO pa3 Ipe-
BOCXOJISIIIIME YIIPYTYIO AeopMaIiio HU3KOMOJIEKYJISIPHBIX MAaTEPHAIIOB.

Hecmotps Ha To uro y BMC BcTpeuaroTcsi TakMe K€ KJIACChl XUMUUYECKUX CO-
eAMHEeHU U (QYHKIIMOHAJIBHBIE TPYIIbI, KaK Y HU3KOMOJIEKYJISIPHBIX BEIIECTB, B
XapakTepe TeYEHUsl PeaklMil 3TUX JABYX TUIIOB COCAMHEHUN UMEIOTCS CYIIECTBEH-
HbIE OTJIMYUSI.

[Ipexne Bcero, BMC Hepenko pearupyroT 3HaYUTEIbHO MEJJIEHHEE WM 3Ha-
YUTEIHHO OBICTPEEC HU3KOMOJICKYJISIPHBIX BEIIECTB aHAIIOTUYHOTO CTPOCHUS; 4acTO
MPOIIECCHI MTPUCOETUHEHHUS], 3AMEIICHUS U OTIICIUICHUSI MPOTEKAIOT HE J0 KOHIIA.
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NHoraa Hapsiay ¢ OCHOBHOM peakiied UIyT MoOOYHBIC, U3MEHSIIONINE XapaKTep
(YHKIIMOHAIBHBIX TPYII M MPENATCTBYIONIME TEM CaMbIM OCHOBHOMY ITPOIIECCY.
Hakonern, BaxxHoit ocobernHocthio BMC siBsieTcss X CIIOCOOHOCTH PE3KO H3Me-
HATHh CBOM CBOMCTBA IIPH JICHCTBUU OYEHb HEOOIBIITNX KOJIMYECTB PEarcHTOB.

4. METOJAbI U3YYEHUSA CTPYKTYPbI HOJIUMEPOB

Ucropuueckn 3amavya ycranosieHus crpoeruss BMC Obina TeCHO CBsi3aHa C
BBISICHEHHEM TPUPO/IbI pa30aBICHHBIX paCTBOPOB ATHX BemiecTB. B pe3ynbrare pa-
oot I'. llltaynuurepa, B. A. Kapruna, C. M. JlunaroBa u apyrux ObLIO T0Ka3aHO,
YTO 3TU CUCTEMBI, BOIIPEKU TOCIIOJACTBYIOLIEN paHEe TOUKE 3pEHMS O KOJUIOWIHOU
IIPUPOJIE UX, ABIIKOTCS UCmuHHbiMU pacmeopamu. CaeqoBaTeaIbHO, MAKPOMOJIEKY -
JIbl HAXOMSTCS B pa30aBICHHBIX PACTBOPAX B BUJE KUHETUYECKH CAaMOCTOSTEIbHBIX
YaCTHUL, U ONPENEIICHUE WX BEJIMYMHBI JTAET HE pa3sMepbl MULEIJIbI, a pa3Mepbl
CaMOM MaKpOMOJIEKYJIbI, MOJIEKYJIIPHYIO Maccy. 3MepeHnue MONEeKyIsipHOW Mac-
Chbl TIPY TIOMOIIHU psiJla HE3AaBUCUMBIX CIIOCO00B moka3zaino, uro Bce BMC neiictu-
TEJIBLHO COCTOSIT U3 OYEHb OOJBIIMX MOJIEKYJ — MAaKPOMOJIEKYJ, COAEPKaIUX JIe-
CSATKH U AK€ COTHU ThICSIY aTOMOB.

XoTs cBoiicTBa, THIUYHBIEC 11 BMC, HaOm0qal0TCsS U 'y COSTMHEHUH CO 3Ha-
YUTEJIbHO MEHBIIUMHU MOJIEKYJSIPHBIMM MacCaMH, B HACTOSIIEE BPEMS IPUHATO
otHocuTh K BMC Bce BemiecTBa, MoJIeKyJisipHas Macca KOTOpbix mpesbimaet 5000,
a K HU3KOMOJIEKYJISIPHBIM — BEILIECTBA, 00JIaJa0I1e MOJIEKYJIIPHON Maccoil MEHb-
me 500. XoTs coeqnHEeHNns ¢ TPOMEKYTOUYHBIMU 3HAYEHUSIMU MOJIEKYJISIPHOW Mac-
Chbl, TaK HA3bIBA€MbIE OJUTOMEPHI, KaK MpaBUio, U 00Jagat0T CBOMCTBAMH HHU3KO-
MOJIEKYJISIPHBIX, OHU B TO K€ BPEMsI OTINYAIOTCS OT HU3KOMOJIEKYJISIPHBIX.

Jlist ycranoBieHust xumudeckoro cocraa BMC ucnosnb3yroTcsi 0ObIYHbIE MTPU-
€MBbI 3JIEMEHTHOTO aHanu3a. OZHUM U3 METOJI0B, HauboJiee YacTo MPUMEHSEMbIX
npu uccinenoBann BMC, sgBnsieTcs aecTpyKuus, WIA paclICIUICHHE MaKpOMOJe-
KyJ1 Ha HU3KOMOJIEKYJISIPHBIE BEIIECTBA, CTPOCHUE KOTOPHIX JOKA3bIBACTCS OOBIY-
HBIMH CTIOCO0aMHU, — CIIOKHAsI Mpo0JieMa YCTAaHOBJICHHS! CTPYKTYPbl BEICOKOMOJIE-
KYJISIPHBIX BEIlleCTBa pa30MBaeTcs Ha psij 0ojiee MPOCTHIX 3aad, Kaxaas U3 KOTo-
pBIX pelaercss OTIENbHO. 3Has CTPOEHHUE M CBOMCTBA MOJYYEHHBIX «OCKOJIKOB)
MAaKpPOMOJIEKYJIbI, MOXKHO CAEJIATh BBIBOABI O CTPOEHUU NCXOJHOTO BEIIECTBA.

B 3aBucumoctu ot nipuponst BMC u ero cToMKOCTH K pa3IMYHbIM BO3JECH-
CTBUSIM MPUMEHSIOTCS THAPOJIUTHYECKUN, TEPMUUECKNN, OKUCIUTEIbHBIN U JIpY-
TUE€ METO/bI IECTPYKILIHH.

Meron nectpykuuu, cBoasmmi uccienoBanue BMC npemMyniecTBEHHO K
M3YYCHHIO NPOAYKTOB MX paclajia v JAaroUIUMi 3a4acTyl0 OUYE€Hb LICHHBIE CBEICHMUS,
BCE K€ OTPAXKAET TOJBKO OJIHY CTOPOHY NMOBEICHUSI MAKPOMOJIEKYJIbl U HE MOXKET
NPUBECTH K OJHO3HAYHBIM BBIBOJAM O €€ CTPOCHHMM JIaK€ B TEX CIydasX, Korjaa
JOCTATOYHO XOpOIIO M3BECTEH MEXaHW3M pacuieruieHus. He roBops yxe o Tow,
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YTO CYIIHOCTh 3TOTO MEXaHM3Ma JaJleK0 He BCEr/a sSCHa, HEPEeIKO MpU JeCTPYK-
mun BMC nportekatoT moOo4Hble peakluu, HEMpaBWIbHAs OLIEHKa KOTOPBIX MO-
’KET MPUBECTH K OLIMOOUYHBIM BBIBOJAM.

B ciydae xayuyka W 1eJUTIONIO3bI 3ajjaua 3HAUUTEIBHO YIIPOLIAETCS TEM, UYTO B
pe3yJibTaTe JECTPYKIUU MOJIy4aaoch HEOOIbIIOE YUCIO CPABHUTEIBHO JIETKO pa3-
AenseMbIX coeAuHeHUH. OTHOCUTEIHHO MPOCTO OBLIO YCTAHOBJICHO MOJIOKEHUE
CBSI3€H, COCAMHSIONINX dJeMEHTAapHbIC 3BeHbs. [Ipu M3ydeHHH CTPYKTYpbl TaKUX
cnoxHbiXx BMC, kak Oenku, IpOayKThl JECTPYKLMH KOTOPBIX COAEp:KaT Oosee
IBYX JECSATKOB pPAa3iMYHBIX aMHUHOKHCIOT, K TOMY JK€ TPYAHO pa3AeluMBIX,
[IEHHOCTh OOBIYHBIX METOJIOB NECTPYKIMU 3HAYUTENbHO MeHbIe. [loaToMy Haps-
Ay C WCCIEAOBaHUEM MPOAYKTOB JCCTPYKIIMM HEOOXOIMMO HM3ydyaTh CBOWCTBA U
MOBEJICHUE CaMHMX MaKpOMOJIEeKyl. Ilpyu 3TOM HMCIONB3YIOTCS MPEeUMYIIEeCTBEHHO
He XUMHUYecKue, a pusmueckue u Qu3MKo-xuMudeckue Meronsl. Ilpobrema Ha-
CTOJIBKO CJIO’KHA, YTO JIOCTAaTOYHO HaJleXkHbIe CBeACHUA o0 cTpykType BMC moryt
OBITh MOJIy4YEHbI TOJBKO B PE3yJIbTaT€ COBMECTHOIO IPUMEHEHHUS BCEX 3TUX METO-
TIOB.

Haubonee mmupokoe pacnpocTpaHEHHE MOJYyYUIM METOAbl MOJIEKYJISPHON
CHeKTpockonuu (MHppaKpacHas CHEKTPOCKOMHUS M METOJ CHEKTPOB KOMOMHAIIU-
OHHOTO paccesiHus), 3JEKTPOHHOTO MapaMarHUTHOTO PEe30HAHCa U AePHO-MarHuT-
HOTO PE30HAHCa, KOTOPbIE UTPAIOT B HACTOSIIEE BpEeMs TJIaBHYIO POJb MPH U3yde-
HUU CTPOEHUS MOJMMEPOB; OONBIIIOE 3HAYCHHE MMEIOT TaKKe JEKTpOHOTpadus,
peHTreHorpadus 1 SJICKTPOHHAS MUKPOCKOITHSI.

[lepeunicieHHble METOBI AAIOT CBEACHUS HE TOJBKO O CTPOCHUH MaKpOMOJIe-
KyJbl (B3aMHOE DPACIONIOKEHHE M KOH(OpMalus Lemnei, ynopsao4eHHOCTh HX
YKJIQJIKU, KPUCTAIUTMYHOCTE), HO M O XapakTepe TEIJIOBOTO JABMKEHHS YacTHII (I10-
JIBMYKHOCTh MaKPOMOJIEKYJI U UX (parMeHToB, mpoiecchl nuddys3un), 0 MeXaHu3-
M€ CHHTE3a MOJMMEPOB U MX XUMHUYECKHX MPEBpalleHUsX, O Mpoleccax, Mmpore-
Kalomux BOIM3M (ha30BbIX T'PaHUI], O IPUPOJIE B3AUMOACHCTBUS MAaKPOMOJIEKYJI C
pPacTBOPUTEINSIMU U T. 1.

Y6enuTenbHbIE T0Ka3aTeIbCTBA OBUTH MOMTYYSHBI IPU COTIOCTABICHUH (PU3NUe-
CKUX CBOWCTB BBICOKOMOJIEKYJISIPHBIX UJICHOB TOMOJIOTHUECKOTO psiia U Oojee
HU3KOMOJICKYJISIPHBIX TPEJICTaBUTENEH TOTO K€ psAna, OOJaaroluX 3aBEIOMO
HENMHBIM cTpoeHueM. [Ipu 3ToM 1Mo Mepe CHIKEHUSI MOJIEKYJISIPHBIX MacC MEPBBIX
M YBEIWYCHHUs JIMHBI MOJICKYJIbI BTOPBIX HaOMoMaeTcsl COMMKEHNE MX CBOMCTB
0e3 pe3KHux IMepexo/l0B; MPU CYLIECTBEHHBIX M3MEHEHUSX B (popMe MOJIEKYJIIbI
IUIABHOCTH TE€pexojia MOJDKHA OBITh HEMPEeMEHHO HapymieHa. J[pyruMu cioBamu,
BBICOKO-, CPE/IHE- U HU3KOMOJIEKYJIIPHbIE MTPEJICTABUTENIN COCTABIISAIOT €UHBIN TO-
MOJIOTUYECKUH PAJl, YICHBI KOTOPOTO UMEIOT OJIMHAKOBOE LIETTHOE CTPOCHHUE.

LlenHOE CTpOEHHE MAKPOMOJIEKYJIbI BHITEKAET HEMOCPEACTBEHHO U3 CAMHUX Me-
TOJIOB TOJYyUYEHHUSI MX IMpPH MOMOIIY PEaKIMi MOJMMEpPHU3aUU U IMOJUKOHEHC Ca-
1. TONBKO IETHBIM CTPOCHUEM MOXKET ObITh 0OBSICHEHA Takasi BaKHeHIas (u-
3UKO-XMMHYECKasi 0COOCHHOCTh BBICOKOMOJIEKYIIPHBIX BEIIECTB, KaK PE3KOE pa3-
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JUYUE UX CBOMCTB B MPOJOJILHOM (BIOJIb IIETH) U IMONEPEYHOM HaIPaBJICHUH TIO-
cJie OpUeHTAaIuy (MOJIEKYJIbl pacoaratoTCsi BIOJIb JIUHUU PACTSIHKKH).

CrnenoBarenbHO, XapakTepHoi ocobeHHoCcThI0 BMC siBIIsieTcsl HaM4Ke JTIHH-
HBIX IIEMTHBIX MOJIEKYJI; yTpaTa LEMHOI0 CTPOEHHUS BJICYET 3a COOOM MCUE€3HOBEHHUE
BCET0 KOMIUICKCA CIIeU(UUSCKUX JIUIST STHX BEIIECTB CBOKCTB.

BrisicHeHMEM CTpOE€HUST OCHOBHOM LENH JAIEKO HE MCYEPIIBIBAETCS BOIPOC
ompenesieHHs] CTPYKTYPbl MakpomoJiekyJibl. HeoOxoaumo ele ycTaHOBUTh MPUPO-
Iy U KOJIUYECTBO (PYHKIIMOHAIBHBIX TPYII, UX B3aUMHOE PACMOJIOKEHUE B MPO-
CTPAHCTBE, HUIMYNE «aHOMAJIbHBIX» 3B€HbEB U HEKOTOPBIX JIPYTUX AETaJCH CTpOe-
HUSI, OKA3bIBAIOIINX CYIIECTBEHHOE BIMSIHUE HA CBOMCTBA BBICOKOMOJEKYJISIPHBIX
BEIIECTB.

@OYHKIUOHAIBHBIE TPYMIIBI ONPEICISIIOT KIACCUYECKUMHU METOIaMU OpraHuye-
CKOM XuMMH. BaKHBIM BOIIPOCOM SIBJISIETCA YCTAHOBJICHUE B3aUMHOTO PACTOJIONKE-
HUS (YHKIIMOHAIBHBIX TPYMI, OT KOTOPBIX 3aBHUCAT TMOKOCTH MaKpOMOJCKYJI U
CITOCOOHOCTh MX K KPUCTAJUTM3AIMU. B HEKOTOPBIX clydasx TaKue CBEICHHUS MO-
I'yT OBITh MOJYYCHBI TPH HCCICAOBAHHUU MPOIYKTOB JCCTPYKIIUH, OJHAKO dYalle
BCETO 3Ta 33/1a4a PEIIACTCS U3YUYCHUEM OTHOILICHUSI CaMOM MaKPOMOJIEKYJIbI K CIIe-
HHAIBHBIM PEAKTUBAM WJIM IIPU IMTOMOIIU CHEKTPAIBHBIX METOJIOB.

CneKTpOoCKONMUYECKUE METO/IbI IIUPOKO MPUMEHSIOTCS TAKKE MPU BBIICHEHUH
JPYTUX BOIIPOCOB CTPOCHUSI BHICOKOMOJIEKYJIIPHBIX COCAMHEHUI; 111 5TOr0 OObIU-
HO TOJIb3YIOTCS CIIEKTPAIbHBIMU MOTJIOIICHUSIMU

— CHEKTPbl KOMOMHAITMOHHOTO PACCesHHUS,

— yIbTpauOJIETOBBIE,

— uH(ppaKpacHbIC CIEKTPHI.

OTH METOJbl MO3BOJAIOT paznuyarh 1,2- u 1,4-npucoequHeHus, BBISCHATH
CTPYKTYpPY COMNOJIMMEPOB, a TAK)KE YCTAHABIMBATh HA OCHOBAHWUU XapaKTEPUCTHU-
YECKUX YacTOT HaJM4YME TEX WM UHBIX XMMHUYECKUX TPYNIl U CBSI3€H, YTO OYEHD
BOXHO B TOM CJIy4dae, KOT/1a XUMUYECKHUE METO/bl HE MO3BOJSAIOT MOTYYUTh OJHO-
3HAYHBIA OTBET WJIM HEIOCTATOYHO 4yBCTBUTENbHBI. CpaBHMBas criekTpbl BMC u
MX HU3KOMOJIEKYJISIPHBIX aHAJIOTOB M3BECTHOTI'O CTPOEHUSI, MOXKHO CYJIUTh O Xapak-
TEepe pacupeaeeHNs FJIEMEHTAPHBIX 3BEHHEB B MAKPOMOJIEKYJIE, O PETYJISPHOCTH
ee CTpoeHwusl, a Takxke uaeHTudunuponats BMC.

Oco0m1ii uHTEpec mpenacrapnseT meton SAMP mis yctaHOBIEHHUS B3aUMHOIO
pacnonoxenus 3amectureneil. Merox SIMPC, KOTOpbIM IpUMEHsETCsS s UC-
CIICIOBAHMS COCAMHEHUN 110 €CTECTBEHHOMY COJEPKAHMIO TsKenoro uzorona >C,
OKAa3bIBAET CYIIECTBEHHYIO ITOMOILB ITPU YCTAHOBIIEHUN CTPOEHUS PA3BETBIECHHBIX
BMC.

[Ipn nomonm peHTreHOBCKUX AUArpaMM MOXKHO HAaWTH MEPUOJIbI UICHTUYHO-
CTHU, TO €CThb PACCTOSIHUE MEXIY ABYMSI OJMHAKOBO PACIOJOXKEHHBIMU B TMPO-
CTPAHCTBE TPyINIaMHU U aTOMAMH, YTO TO3BOJISIET JEJaTh BBIBOJIBI O PETYJISIPHOCTH
CTPOEHHUSI MAKPOMOJIEKYJIbl M1 HAIMYUHU U30MepoB. Hanpumep, neproa uACHTUYIHO-
CTH Ha PEHTreHOrpaMME€ HATypajbHOTO Kayudyka (PacTSHYTOI'0) COCTaBJISE€T B
HarnpasjaeHu pactsokenus 0,816 HM; ryTTanepund — U30Mepa Kaydyka — COOTBET-
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CTByIoLMi nepuoa paBeH Bcero 0,48 HM. DT JAaHHBIC Jajld OCHOBAHUE TPUITH-
caTh HATYpaJIbHOMY Kay4yKy yuc-CTpOEHHUE, a TyTTanepye — mpaHc-cTpoeHue (1o
pacnionoxenuto rpynnsl CH,).

5. ®PA30OBBIE COCTOAHUSA NTIOJIMMEPOB

CBolicTBa NMoJIMMEpa 3aBUCAT HE TOJIBKO OT XMMHUYECKOI0 COCTaBa MOJUMEPA U
(hopMBbI MAaKpPOMOJIEKYJIbI, HO U OT UX B3aUMHOI'O PaCIoioKeHUs. MaKpOMOJIeKYJIbl
Pa3HBIX MOJIUMEPOB UMEIOT PA3JIMUHbIA XUMHUYECKUNM COCTAaB, JJIUHY, (PopMy U cTe-
neHb rudkoctr. Ha ruGKocTh 1eneit MakpoMoJIeKyJl 3HaYUTEIbHOE BIMSIHUE OKa-
3bIBAIOT CHJIBI MEKMOJIEKYJIIPHOTO B3aUMOJAECHCTBUS. DTH CUIbl OIPAHUYUBAIOT B
M3BECTHOM CTETIEHU CBOOO/IYy TIEPEMEIIECHHSI OTCIbHBIX 3BEHBEB IIEITH.

XapakTep BpallleHUsl LENH ONPEAECACTCS KMHETUUECKOM YHEPruerd MaKpoMo-
JIEKYJIbI, U JUIsl U3BMEHEHHS KaK XapaKTepa BpallleHus, Tak U (OpMbI 1Iern TpedyeT-
Csl COOOIIUTH € OMpeNIesICHHOE KOJIUYECTBO PHEPruu (Harpumep, TEIIOBOM), KO-
TOpOE HA3bIBACTCS IHEPTETUUCCKUM OapbepoM MaKpOMOJEKYJbl. B 3aBHcHMOCTH
OT MPOCTPAHCTBEHHOI'O PACMHOJIOKEHUS MAKPOMOJIEKYJIBI IPYT OTHOCUTEIBHO JPY-
ra U3MEHSIOTCSA CTENEHb UX TMOKOCTU M 3JIACTUYHOCTh MOJIMMEpPA, YTO, B CBOIO
ouepe/lb, OMpeesIeT Xxapakrep AedhopMaluy MaTepualia Mpu MEXaHUYECKOM BO3-
JICVICTBUMU.

[To crenenun ynopsiAO4€HHOCTH PACIOJIOKEHHUSI MAKPOMOJIEKYJI Pa3IMYarOT J1Ba
TUMa (pa3zoBbIX COCTOSTHUHN MOJIUMEPOB: aMOphHOE U KpUcTauInueckoe. Amoppuas
(aza xapakTepu3yeTcsi XaOTUYECKUM PaCIoiokeHneM Makpomosiekysisl B BMC ¢
HEKOTOPOH YIOPSAIOYEHHOCTBIO CTPYKTYPHBI, COOITIOaEMO HA OTHOCUTEIHHO He-
OOJBIINX PACCTOSHUAX, COM3MEPUMBIX C Pa3MEPOM MaKpOMOJIeKYIbl. Kpucmaniu-
yeckas (haza XapaKTepuszyeTcs YIopsiIOYCHHBIM PACIIONOKEHUEM MaKpPOMOJIEKYJT B
MOJINMEPE, MPU ATOM yTHOPSTOUYECHHOCTh COOTIOAACTCS HA PACCTOSTHUSX, TIPEBBIIIIA-
IOIIHUX Pa3MEPbl MAKPOMOJIEKYJIbl B COTHU U ThICAYU pa3 (puc. 1).

Kpucramnmnueckas 30Ha

AMopdHas 30Ha

=i
Puc. 1. Cxemaruueckoe nzo0pakeHue riao0yibl moauMepa
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AMOp(}HBIE M KPUCTAIIMYECKUE TOJMMEPHI CYIIECTBEHHO Pa3UYaroOTCs IO
CBOHMM CBOWCTBAaM.

AmMopdHBIC TTOTUMEPHI ¢ JTMHESHHON WM Pa3BETBICHHOM CTPYKTYPOH MakKpo-
MOJIEKYJIBI MOTYT HaXOAUTHCS B TPEX (PU3UUIECKUX COCTOSTHUSX:

1. Cmexnoobpasnoe. Takoe cocTOsIHUE XapaKTepu3yeTcss Haudosee TPOYHBIMU
CHJIAMM CBSI3M MEXIYy MOJIEKYJIAMHU W, KaK CJIEICTBHE, HAMMEHBIIEH T'MOKOCTBIO
MaKpOMOJIEKYJIbl. YeM Huke TeMIiepaTypa NMoJuMepa, HaxosIIerocst B CTEKII000-
Pa3HOM COCTOSIHMM, TEM MEHbILIEE YUCIIO 3BEHBEB 00J1a1aeT MOABMKHOCTBIO, U MPU
OTIPENICJICHHONM TeMIiepaTrype, Ha3blBaeMON TeMIlepaTypoil XPYINKOCTH, CTEKI000-
pasHble MOJUMEpPHI pazpylnatoTcs 06e3 aedopmanmu (WM Majgoi aedhopmariuu),
0JI00HO HU3KOMOJIEKYJISIPHBIM CTEKJIaM.

2. Bvicokoanacmuueckoe COCTOSIHUE XapaKTEPU3YETCs] MEHEE TPOUYHBIMU CHUJIA-
MU CBSI3M MEXIY MaKpOMOJIEKYJIaMHU, OOJbIIEeH UX TMOKOCTBIO U, KaK CJIE/ICTBUE,
CHOCOOHOCTBIO JUIMHHBIX LEMHBIX MOJIEKYJ HENPEPHIBHO U3MEHATh CBOIO (HopMy.
B BBICOKOR/IaCTUYECKOM COCTOSTHUM Majble HAINpPSKEHHsI BbI3bIBAIOT OBICTPYIO
cMeHY (popM MOJIEKYJIbl M MX OPUEHTAIMIO B HAIIpaBJIeHUU AeicTBUs cuibl. [locie
CHSATHSI HArPY3KH MAKPOMOJIEKYJIbI IO/l BIUSHUEM TEIUIOBBIX JIBUKEHUN MPUHUMA-
10T HanOoJiee SHEPreTUYECKU BBITOJHBIE (POPMBI, BCIEACTBUE YEro NEPBOHAYAIb-
Hbl€ pa3Mepbl MOJMMEpPAa BOCCTaHABIMBAIOTCS (oOpartumast nedopmanus). [lpu
ATOM M3MEHSETCS TMOJIOKEHUE TOJBKO OTNEIbHBIX 3BEHBEB M YUYaCTKOB LIETEH, a
caMU MaKpOMOJIEKYJIbl HE COBEPIIAIOT MOCTYNATEIbHOTO JABM)KEHUS JIPYT OTHOCH-
TenapHO apyra. [lonmumepsl, amopdHas ¢aza KOTOPbIX HAXOJIUTCS B BBICOKOAIACTH-
YECKOM COCTOSIHUU B IIMPOKOM MHTEPBAJIE TEMIIEPATYP, HA3BIBAIOTCS 2/1aCmoMe-
pamu WA Kaydykamu (HampuMmep, TeMIlepaTypHbI HMHTEpPBal BBICOKOAIACTHYE-
CKOr'0 COCTOSIHMSI HAaTypallbHOro Kayuyka ot —/3 o +180 °C, kpeMHuiiopranuye-
ckoro oT —100 mo +250 °C).

3. Baskomekyuee COCTOSIHUE XapaKTEPU3YyEeTCS HCUYE3HOBEHHEM CHJI CBS3H
MEXIY MAaKpPOMOJEKYJIAMH, BCIEICTBHE YErO OHU HE MMEIOT BO3ZMOXHOCTH Mepe-
MELIAThCS APYT OTHOCUTEIBHO JIpyra. 9TO MOKET MPOU30MTH IIPU HArPEBaHUH I10-
JuMepa J0 ONpPEAEeICHHOW TeMIEepaTyphl, MOCIE Yero BBICOKOAIACTHUECKOE (MU
CTEKJIO00Pa3HOE) COCTOSIHUE CMEHSAETCS BI3KOTEKYUHMM. BhICOKO3IacTHUECKOE CO-
CTOSIHUE — XapakTepHbIi npu3Hak BMC.

Kpucramnnueckue nojmMepsl OTIMYAIOTCSA TEM, YTO OHU Hapsiy ¢ KPUCTAILIU-
4yecKol coaepxkat u amopdHyto ¢azy. biaronaps oueHb 00JbIION AJIMHE MOJIEKYT
Y BEPOSITHOCTH OCJIA0JICHUS CHUJT MEKMOJIEKYJIIPHOTO B3aUMOJICHCTBUS HA OT/IEIh-
HBIX yYacTKax ILIereld B MOJUMepe, KakK IMpaBUiio, HE MOXKET 00pa30BBIBATHCS
CIUIONTHAsT Kpuctauinueckas (aza. Hapsay ¢ ynmopsioueHHO pacroyioKEHHBIMU
y4acTKaMU LIE€Teil BOSHUKAIOT YYAaCTKU C XaOTUYHO PACIOJIOKEHHBIMU 3BEHBSMH,
9YTO TMPHUBOJUT K oOpa3zoBaHui0 aMOphHOUN (a3bl B KPUCTAUTMUECKOM IMOJIMMEPE.
OCHOBHBIM YCIIOBHEM, OINPEAEISIIONIMM BO3MOXHOCTh KPUCTAIM3ALMU TTOJTUME-
POB, SABJISIETCS] TMHENHOE U PETYJIIPHOE CTPOCHUE MAKPOMOJIEKYJI, @ TAKKe JOCTa-
TOYHO BBICOKAs MOJIBM’KHOCTh 3BEHBEB NPU TeMIEpaType Kpucrtamuinzanuu. Ecin
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3aMeIIaloNIe aTOMBI Majibl, TO MOJMMEPhI MOTYT KPUCTAJUTH30BATHCS JaKe TpU
uX OECTIOpsA0YHOM PACIOI0KEHUH, HAIPUMEP aTOMbI (TOpa B MOIUBUHII(TOpHIE

(~CH,—CH~),

[Ipu Hannuuu GOKOBBIX, 3aMelaronux aToMoB Bogopoaa rpymi (CqHs~, CH3~
U Jp.), KPUCTAJUIM3AIMs BO3MOXKHA TOJIbKO B TOM CJIydae, €ClIu MaKpOMOJIEKYJIbI
UMEIOT CBEPHYTYIO (POpPMY, UX OpPUEHTAIUs APYT OTHOCUTENIBHO JApYyTra 3aTpy/IHEHA
U TPOIECChl KPUCTAJUIM3AIMH, TPeOyolIre IUIOTHOW YIIaKOBKU MOJIEKYJI, HE Mpo-
TEKaIOT — MOJUMEP HaXOAUTCS B aMOP(PHOM COCTOSTHUM.

Jlist 0Opa3oBaHUsT KPUCTALTUYECKON (ha3bl HEOOXOIMMO, YTOOBI MaKpOMOoJie-
KyJbl UMEJH OTHOCUTENIbHO paclpsMieHHYI0 (opMy U 00Jafalnd JTOCTaTOYHOM
rHOKOCTBIO, B 3TOM CIIy4ae MPOUCXOIUT OPUEHTAIINSI MAaKPOMOJIEKYJ U JOCTUTaeT-
Csl X TUIOTHAas ymakoBKa. [lomuMmepsl, y KOTOPBIX MaKpOMOJIEKYJIbI JIUIIECHBI THO-
KOCTH, HE 00pa3yIoT KpUCTAJUIMUECKOU (a3bl.

[Iporeccrl KpUCTATU3AlMN PAa3BUBAIOTCS TOIBKO B TIOJIMMEPaX, HAXOSAIINXCS
B BBICOKODJIACTUYECKOM U BS3KOTEKYy4eM COCTOSIHUSX. CyHIECTBYIOT CIIEIYIOIIHNE
PA3HOBUJIHOCTH TOJMMEPHBIX KPUCTATUNIMYECKUX CTPYKTYP:

— TJIaCTUHYATHIE,

— (ubpuIsIpHBIE,

— ceponurtHsble.

IInacmunuameie KpUCTAJUIMYECKHE CTPYKTYPBI MPEICTABISIOT COOOW MHOrO-
CIIOMHYIO CHUCTEMY M3 IUIOCKMX TOHKHUX IUIACTUH, MaKpPOMOJIEKYJbl B KOTOPBIX
MHOTOKPATHO CIIOKEHBI. PuOpu/iibl, COCTOSIIUE U3 BBIIPAMIICHHBIX IeTield MakKpo-
MOJIEKYJI, UMEIOT (hopMy JIeHTHI Wi HUTH. Cgheponumsi — GoJiee CI0KHBIE KPUCTAI-
JMYECKUE CTPYKTYPHI, MOCTPOSHHBIE N3 GUOPHIUISIPHBIX WM TIACTUHYATHIX CTPYK-
Typ, PacTyUIMX PaJUalIbHO C OJMHAKOBON CKOpPOCTHIO M3 OJHOTO IieHTpa. B pe-
3yJIbTaTe TaKOTO POCTa KPHUCTAII MpUHUMAET (popMy Immapa pasMepoM OT JECSThIX
J0Jel MUKPOHA 10 HECKOJIBKHX MIJUTMMETPOB (MHOTAA O HECKOJIBKUX CaHTHMET-
POB).

K ynciy xpuctainmyeckux moauMepoB OTHOCATCS MOJMATUIICH (HU3KOTO JaB-
JIEHUs1), TOJUTETPAPTOPITUIICH, CTEPEOPETYISPHBIC TMOJMUIPONUWICH U TMOJUCTH-
POJI, pAAZl CIIOKHBIX MOJUIPUPOB.

Kpucrannuueckue monuMepsl IO CpPaBHEHUIO € aMOp(HBIMH 00JagaroT
Oonbiell TpodHOCTHIO. Kpucrammmzauus mnpuaaeT MNOJUMEpPY >KECTKOCTb, HO
Onmarogaps Hanuuuioo aMop(HON (a3bl, HAXOAIMIEHCA B BHICOKOIIACTUYECKOM CO-
CTOSIHUH, KPUCTAJUTMYECKUE TTOTUMEPHI JTACTUIHBI.

[Tpu HarpeBaHuM 10 ONpeEeTICHHON TEMIIEPaTypbl KPUCTALTHUECKUE TTOJTUMEPHI
MEPEXOT HEMOCPEICTBEHHO B BSI3KOTEKYy4ee COCTOSIHIE aMOP(HBIX MTOJTUMEPOB.

PaccMoTpenHbie 3aKOHOMEPHOCTH (Pa30BBIX COCTOSTHUN TIOJTMMEPOB OTHOCATCS
K TIOJIUMEPAM C JIMHEWHOU WU Pa3BETBICHHON CTPYKTYPOl MAaKpPOMOJICKYJI.

B BMC ¢ npocTpaHCTBEHHOM CTPYKTYpou (ha30BbIE COCTOSIHUSI ONIPEACIISIIOTCS
4aCTOTOM CIIMBOK (YHUCIIOM BAJICHTHBIX CBSI3€M MEX]Iy MaKpOMOJIEKYJIaMu).
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[Tonumepsl ¢ YacThIM PACMOIOKEHUEM CBsi3el (TpeXMEpHBIE) KECTKU U TPH
BCEX YCJIOBHSIX 00pasyroT amopdHyro a3y, KOTOpas HaXOIUTCA B CTEKI000pa3-
HOM coctosinuu. BMC ¢ penkumu ciimBkaMu (ceTdartbie) o0pa3yroT amop(dHYyIo
(hazy, HaXOJAITYIOCS B OCHOBHOM B BBICOKORJIACTHYOM COCTOSTHHH.

6. U3BOMEPUS ITIOJIMMEPOB

6.1. CtpykTypHas usomepus

Haubonee pacnpoctpanennas ¢gopmMa CTpyKTYypHOU U30MEPUU B TOMOIIOINME-
pax — pazeemeenue yenu. OHa MOXKET MPOUCXOIUTH PA3IIMYHBIMU MTyTAMH, HaU-
0oJiee BEpOSITHBIM M3 KOTOPBIX SIBISCTCS PEAKIUS Mepeadn IeTnH, BKI0YaroIIast
oOpa3oBaHNe KOHIICHTPUPYIOIIETO IIEHTPa B TJIaBHOM IeMH paHee 00pa3oBaBIICH-
Csl MAaKpOMOJIEKYJbl. B ciydae paavkaibHOW MOJUMEPHU3ALUKU ATOT THUIl PEAKIIUU
MOKET OBITh MPEJICTABIIEH B CIAEAYIOIIEM BUJIE:

—CH,~CH-CH,~CH,—CH,—... _ M., ..~CH,~CH-CH,—CH,—CH,—...
f
Panukan, oOpa3oBaBIIMiiCS TakuM 00pa3oM, CIIOCOOCH K JalbHEHUIIEMY POCTY
IIETN C TIOJTyYCHUEM OTBETBIICHHUSI.
..._CH2_CH_CH2_CH2_CH2_. ..t CHzZCHz —
— ...CHz_(le_CHz_CHz_CHz_. ..

..—CH,~CH,—... uT. 1.

Takue pa3BETBICHHbIE MAKPOLETIH HE IMO3BOJIAIOT UMETh KPUCTAUIMYECKYIO
ynakoBky U oOpazoBasiuecs BMC o0nanaioT aMmophHO# CTPYKTYpOl ¢ HU3KUMU
MEXaHUYECKUMHU CBOMCTBAMM.

Peakuuu nepegaun 1enu 3TOro TUIa ObIBAIOT MEXMOJIEKYJISPHBIMU, IPUBO/IS-
IIUMHU K JUIMHHBIM OOKOBBIM LEMSIM, MJIM BHYTPUMOJIEKYJISPHBIMU, AAIOIIUMHU KO-
POTKHME OTBETBJIECHUA. B 3aBHCHUMOCTH OT JIETKOCTH IPOTEKAHUS MPOLECCOB BETB-
JeHusi OOKOBBIE LIEMU Pa3BETBICHHOIO MOJMMEpPa CaMU MOTYT MMEThb pa3BETBIIC-
HUs, 00pasysl ACHAPUTHYIO CTPYKTYpy (Tped. dendron — nepeBo). COOTBETCTBYIO-
v moA00p MOHOMEPOB MIPU COMOIUMEPU3AIINH U YCIOBUI CHUHTE3a 0OecreunBa-
€T MOJIyYEHUE JIMHEUHBIX COMOJIMMEPOB, B KOTOPBIX CTPYKTYPHBIE 3BEHbS YEPEY-
1o1csi —~ABABABAB— unu conepxarcs B (popme perysisipHbIX OJIOKOB C JIMHEH-
HbIM pacrnonoxxenneM —AAAAABBBBB—, a takxke nosy4eHue NpUBUTHIX COIO-
JUMEPOB

—Aﬂ&AAAleAAle—
B B B
I I I
B B B
I I I

B B B
I I I
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Hzomepus nocredosamenvrocmu npucoeOuHeHUs 36eHbes
B npunnune acummerpudHasi nmpupoaa OOJBIIMHCTBA CIIOCOOHBIX MOJUMEPH-
30BaThbCsl BUHWIBHBIX IOJUMEPOB OMNPEAEISAECT BO3MOXKHOCTh PEATU3ALUU TPEX
Pa3IMYHBIX BAPUAHTOB COEAUHEHUSI CTPYKTYPHBIX 3BEHBEB: «TOJIOBA K XBOCTY),
«TOJIOBA K TOJIOBEY, «XBOCT K XBOCTY»
1-i Tam — o, O («roJIoBa K TOJIOBEY»). 2-if THII — 0, B («rooBa K XBOCTY»). 3-if
THUIl — HEYIOPSIAOUYEHHOE COCIUHEHNE.
Ecnu npuHsTh, 4TO YIJIEpOJIHBIN aTOM, COEAMHEHHBIN ¢ pagukaioM (R), B mo-
JIEKYyJIE MOHOMEPA — «T'0JIOBA»
B«
Cszﬁ:H
R, o0
B« B o o P
nCH2=(|:H — ...—CHz_QH—QH—CHz_... ( 1)
R R

B o B o«
CH;~CH-CH-CH-... (2)
R R

a TaK)KC HCYIIOPAJOUYCHHOC COCIMHCHUC!
p o p o o B a B B
n_CszclH% .. .—CHz_(le—C[H—CHz_CEH—CHz_CHz_. .. (3)
R R R
B GonpmmHCTBE cityyaeB HAOIIOIAETCs] PETYJSAPHBIA THI NPUCOSTUHECHUS —
«TOJIOBA» K «XBOCTY».

6.2. Ctepeousomepuss BMC

6.2.1. Dnanmuomopgnas (KoHpopmayuonnas) uzomepusi

Cy1ecTByeT HECKOJIBKO CIOCOOOB pPAaCIOJIOKEHUS DIIEMEHTapHBIX 3BEHBEB
LEMU B MPOCTPAHCTBE (CTEPEOPETYIIIPHOCTh) ISl MOJMMEPOB, COAEPKAIIMX B
IJIaBHOM LIEMH 10 KpailHeW Mepe OJIMH aCUMMETPUYECKUI aToM yriiepoia (Ha Mpu-
Mepe MOJIUIIPOIINIIEHA)

)
..~ CH,—C*—...

|
CH;

A. H3o0maxkmuueckue — NOBTOPSIOIINECS OTHOTUITHBIE ACUMMETPUUYECKUE aTO-
MBI IMEIOT OJIMHAKOBBIC KOH(pUTYparuu: Bce D- i Bce L-
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g g g

*

C C CX <
~CT, | ey | eH, | \CHZ/C‘ “tH-
H H H H
CxeMaTH4HO:

H—FH H—FH
H—]— X X—m—H
H—Fm—H WIn H——H
H—]— X X——H
H—F——H H—F"H
H——]— X X ——H

b. Cunouomaxkmuueckue — 4depenyronmmecs: OJHOTUIHBIE ACHMMETPHYECKUE
aTOMbI UMEIOT MPOTUBOMNOJIOXKHbBIE KOHUrypauuu: D- u L- wnu L- u D-

oo
PR P NI N2 N
—CH, | CH, | “cHi | TH. | CTH
CH3 H CH3 H

CxeMaTu4Ho:
H——H
X—— H
H—F H
H—7F"X
H—7FH
X——H

B. Amaxkmuueckue — xoHbuUrypanuu aCUMMETPHUUYECKUX aTOMOB B COCEIHUX
3BEHBSAX TJIABHOM IIEMM PACIOJIAraloTCsA XaOTHUECKH (HECTepeOpEery sipHbIe MOJIU-
MephbI)

DD
% e N N NS
~CH,| CH. | CH, | CH | CH: | CH,

CH, CH. H CH;
CxemaTn4HO: H—r— H
H—— X
H—— H
H—— X
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H——H
X—H

6.2.2. ['eomempuueckas uzomepus

OTOT BHJI U30MEPHUU XapPaKTEPEH TOJIBKO IS MOJUMEPU3ALUN Psifa TUEHOBBIX
YIJIEBOJOPOAOB C TUIIOM IIpUcOoenuHEHUS 1,4.
A) yuc-cmpoenue — BCe 3aMECTUTENN B KaXKJIOM OTAECIBHOM CTPYKTYPHOM 3Be-
HE PACIIOJIOKEHBI 110 OJIHY CTOPOHY OT JABOMHOU CBSA3U:
CH3
/C C{ CHZ\ /CHz—
—CH, H, /C=CH
CH;
yuc-1,4-nonuuzonper
b) mpanc-cmpoenue — Bce 3aMECTUTENIH B KaXJA0M OTIEIBHOM 3BEHE PacIoIo-
YKEHBI 10 pa3Hble CTOPOHBI OT JABOMHOU CBSA3U:
CE3 _CH,- CHz
C CH C=CH\
_CHz CH3 CHZ_

mparc-1,4-nonuru30MnpeH
B o0mieM Bujie 1iis MOHO3aMEIIEHHBIX TUEHOB o01el GpopMyoit

X
1 \2 3 4
CH,=C-CH-CH, X=Cl,X=CH;

MpocTasi MOJUMEPHU3allis BUHUIIBHOTO TUIIA MOYKET TaKKe MPUBECTH K 00pa3oBa-
HHUIO €III€ JIBYX Pa3JIMYHBIX TPOCTPAHCTBEHHBIX CTPYKTYD:

$H=CH2 )lc—C=CHz
—CHZ—(|3— —CHQ—(lj—
X H
1,2-mpucoeuHeHUE 3,4-npucoeuHEHNE

Takum 00pa3zom, UIsi TaKMX MOHO3aMEIIEHHBIX JHEHOB OyAyT XapaKTEepHBI
YeThIpe BUAa MIPOCTPAHCTBEHHBIX U30MepOB: 1,2-, 3.4-, yuc-1,4- u mpanc-1,4.

B ciywae 6yraguena (npu x = H) oTu 3BeHbs unentuunbsl. OueBuAHO, 9TO 1,2-
u 3, 4-npucoeauHeHus GOpPMaTbHO SKBUBAJICHTHBI MOJUMEPHU3ANNNA BUHUILHOTO
MoHOMepa. Bropas nBoiiHasi CBs3b BBICTYHAET MPU ATOM B KAUECTBE 3aMECTUTEIIS,
a TOJIMMEPHI, MOJYYEHHBIE TaKUM 00pa3oM, MPOSBIISIIOT T€ K€ OCOOEHHOCTU H30-
MEpHH, KaK U MMPOCTHIC BUHUIIOBBIC ITOJTUMEPHI.

Ecnu auen 3amernneH B nojioxkeHuu 1 uinm 4, To 00pa3yromuecs: moJIMMEpPHBIC
IpOaYKThI 1,4-MPUCOCTUHEHUSI MOTYT MPOSBIISITE KPOME YuUC- U MPAHC-U30MEPUU
ONTUYECKYI0 U30MEPHIO, CBA3AHHYIO C MOSBJICHUEM aCI/IMMeTpI/IquKoro yraepoja.

CH,=CH-CH=CHCH; — (-CH>— CH CH— ')\*
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CH;

CHUHINOTAaKTUYECCKUM, U30-
TaKTUYECKHUU MJIN aTaKTH-
YeCKUHI

yuc- Wi
mpawc-

[Tonumepsl, NPOABIIAIOLIIME BBICOKYIO CTEIEHb CTEPEOPErYJSIPHOCTH, HAa3bIBa-
I0TCS MAKMUYECKUMU.

JIns cTepeoperyIIpHbIX IOJIMMEPOB, MOJYYEHHBIX U3 JBYX 3aMELICHHBIX MO-
HomepoB tuna RCH=CHR, npeanoxeHo Ha3zBanue ouuzomaxmudeckue. Ilpuuem
JUISL OTMCAHMST KOH(UTYpaluid MOCAeA0BaTEIbHOCTH YAOOHO MPHUHATH HOMEHKJIA-
TypYy, UCIOJIb3YEMYIO B OPIaHMYECKOW XUMHUU ISl OMMCAaHUs cTepeocrnennduye-
CKOT'O MIPUCOEIUHEHHUS YUC- U MPaHC-0JIe(PUHOBBIM 3BEHBSM:

mpaHc-NPUCOEUHEHNE K mpanc-0aePuHy }

Yuc-pUCOEIMHEHUE K Yuc-oJaePuHy 9puUmpo-CTpyKTypa

mpaHc-pUCOEIMHEHNE K yuc-oyeuny

Yuc-pucoeIMHEHUE K mpaHc-oneuny } mpeo-CTPyKTypa

ITo ompeneneHuro coceHUE ACUMMETPUYECKUE IIEHTPHI B 3pumpo-CTPYKType
00JagaroT OJMHAKOBON KOH(MUTYpaIlUed, TOTIa Kak B mpeo-CTPYKType KOHPUTY-
panuu albTepHATUBHBIL. TakuM 00pa3oMm, MOJHMMEp, TMOJYyYCHHBIH Hu3 oJjeduHa
RCH=CHR’ moxeT ObITb 0003HAUEH KaK 9pumpo-Iau30TaKTUUECKUN WU mpeo-
TUA30TAKTUYECKU. BO3MOXKHO TakKe CylIeCTBOBAaHHME MOJIMMEpPA Ha OCHOBE 1,2-
JIM3aMEIIEHHOT0 THICHA, TJI€ aCUMMETPUUECKUE IIEHTPHI [IEMU COCTOST U3 PaBHO-
r'0 KOJIMYECTBA 3pUmpo- U mpeo-CTpPyKTyp.

Cmepeopeeynisiprvle CmMpyKmypbl NOIUMEPOS OU3AMEUEHHO20 IMUTEHA

RCH=CHR
R—7—H H—F—R H——R
H—— R’ H—— R’ H—— R’
R—/— H H—F—R R—— H
H—/——R H— R’ RP—— H
R——H H—7— R H—7FTR
H—— R’ H—— R’ H——R
R—F—H H—F/"R R—— H

Ecnu Obl MakpoMOJIEKyJbl ObUTH JAEMCTBUTEIBHO MOCTPOEHBI TAKUM 00pa3oM,
TO 3TO COOTBETCTBOBAJIO Obl yucC-CTPYKType B PACIOJIOKEHUU 3aMECTUTENEH, a
CJIeIOBaTEIbHO, U CTPYKTypa 3Ta obnajana Obl MaKCMMalIbHOW MOTEHUHUAIBLHON
HHEPrHUei, M03TOMY B JEHCTBUTEIBHOCTH OT/EIbHBIE TPYIIIBI aTOMOB I0BOPAYUBa-
IOTCSl OTHOCUTEJIBHO JIPYT JIpyra Ha onpeaeneHHblil yroi. [IoBopoTsl aTOMOB OTHO-
CUTEJIBHO JIPYT JIpyra NPUBOJAT K TOMY, YTO MOJIEKYJIBI CTEPEOPETYJIIPHBIX IOJIHU-
MEpPOB B IIPOCTPAHCTBE pacrojaramTcs B Buje 00jee UiId MEHee CI0XKHbBIX CIHpa-
JIel, ¢ pa3HOW CUMMETpPHEN, B 3aBUCUMOCTH OT CTpOoeHus (puc. 2).

CrepeoperyinsgpHasi KOHPUrypalus >HEPreTUYECKH 3HAYUTEIHHO BBITOJHEE,
YeM aTakTH4YecKass. DTO MPUBOAMUT K TOMY, YTO JaXe IPH XUMHYECKOW JECTPYK-
LMY B MPUCYTCTBUU KaTaau3aTOPOB, KOI/IA MOIYYarOTCs HU3KOMOJEKYISIPHbIE 00-
PBIBKA MaKpOMOJIEKYJI, TOCJIETHUE BCE-TAKH COXPAHSAIOT CTEPEOPETYISIPHOCTb.
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CrepeoperylisipHble MOJIUMEPHI 00Jiee CKIOHHBI K IUIOTHOM yMaKOBKE MaKpo-
MOJIEKYJl 1 MAaKCHUMAaJbHOMY COJMKEHUIO IIeTNel M MOCTPOEHBI TOJIBKO IO THUITY
o,B. Taxoke moauMepsl 00JIaTaI0T CIIOCOOHOCTHIO KPUCTAIN30BATHCA.

Q-Paduran R

Puc. 2. CniupanbHble CTPYKTYpPbI CTEPEOPETYIISIPHBIX MAaKPOMOJIEKYJT
C Pa3IM4YHON CUMMETpUEH
Tumsr paarKaioB R: (I) _CH3, _Csz; (II) _CHz_CH(CHg,)_Csz; _CH2CH(CH3)2,
(IT) —CH(CH3),, —C,Hs; (IV) —C¢H4CHs3, C¢H4F, —CsH3(CH3)F

CrepeoperylisipHyI0 CTPYKTYpY MMEIOT, HAllpUMED, TPUPOJIHBIE MOJUMEPHI, B
TOM YHUCJI€ U HATYpaJIbHBIM KaydyK. [losyunTs M30IIPEHOBBIN KaydyK, aHAJIOTHY-
HBIM 110 CBOMCTBaM IPUPOJAHOMY, — 3TO 3HAYUT MOJIYUYNUTh UCKYCCTBEHHBIN KaydyK
C PETyJSIpHO NOCTPOCHHBIMM MAaKpOMOJIEKyJaMU. B pemenun 3Ton 3am1adu npuo-
PUTET NPUHAJIEKUT HALLIUM YYEHBIM.

CrepeoperyispHOCTh MOJIMMEpa ONPEAETSeT €ro MeXaHuyeckue, Gu3nIecKue
U Ipyrue cBoiictBa. Harpumep, BBICOKOKPUCTAIUIMYECKUI MOJMIIPONWIEH 001aia-
€T BBICOKUMHM MEXAHUYECKMMHU CBOMCTBAMHM M NPEKPACHOM TEIJIOCTOMKOCTHIO. B
TO K€ BpeMs MOJIMIPONWIECH C HEYNOPSJOYEHHBIM CTPOEHUEM (aTaKTUUYECKUM)
MIPEACTaBISET CO0OM MATKUWA Marepuas, HaloOMHMHArOImMi kaydyyk. Takoil mosu-
OPONWIEH HE HaIlle]l O CUX NOp CYLIECTBEHHOTO INMPAKTUYECKOrO MPUMEHEHMS,

€CIIM HEe CUUTATh €r0 MCIIOJIb30BAHUS B KAUECTBE JICMICBON TOOABKH K JTOPOKHOMY
acainpry.

7. CHHTE3 MOHOMEPOB

CuHTE3 TOTO UJIM UHOTO IMoJIMMepa COCTOUT U3 ABYX OTAIIOB: ITOJIYUYCHUA MOHO-
MCpa U IIPCBpPAlICHUA €T'0 B IIOJIUMCED.
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MoHoOMEpBI — HU3KOMOJIEKYJISIPHBIE BEILIECTBA, MOJIEKYJIBI KOTOPBIX, B3aUMO-
JEHCTBYS MEXAYy OO0, 00pa3ytoT MaKpOMOJIEKyJIbl. [IJisi yCrenHoro mpoTeKaHus
peaKunii MOJIEKyJia MOHOMEpPA JOJKHA COJIEPKATh KPAaTHBIE CBSA3U, HEYCTONYUBBIN
IIUKJI WJIM HE MEHEE JIBYX PEaKIIMOHHOCTIOCOOHBIX (DYHKITMOHAIBHBIX TPYTIII.

Hanbonee BakHBIMU BUAAMU ChIPbSI JIJIsl TPOU3BOJICTBA MOHOMEPOB SIBJISIFOTCS
He(Th, MMOMYTHBIA W TPUPOIHBIA Ta3bl, JAONIUE HAUOOJEE YHCTHIC COCTMHCHUS
(cxema 1 u 2).

Heckonbko MeHbIIIEe 3HAYEHUE UMEIOT TPOJYKTHI CYXOM MEPETOHKH KaMEHHO-
ro YIiisl U HEKOTOPBIX APYTUX BUAOB TBEPAOTO TOILJIMBA.
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8. MNOJIYYHEHUME ITOJIUMEPOB
13 HU3KOMOJIEKYJISIPHBIX COEJJMHEHUM

Jlnia cunteza BMC 13 MOHOMEPOB MPUMEHSIIOTCS IBa METO/A — MOJUMEpHU3a-
1S ¥ TTIOJIMKOHICHCAIHSL.

Tonumepuzayus ABISETCS, IO CYLIECTBY, YACTHBIM CIIy4aeM PEAKLUHU IPUCO-
€IMHEHHUS U 3aKJII0YaeTCs B COCIUHEHHHM MEXAy cOOON OONBIIOro Yuciia MOHO-
MEPHBIX MOJEKYJI, COJIEPKALINX KPAaTHbIE CBS3M WM LUKIbI, 0€3 BBIICICHUS CY-
IIECTBEHHBIX KOJIMYECTB MOOOYHBIX NPOAYKTOB, BCIEACTBUE ITOTO MOJIUMEP U MO-
HOMEP UMEIOT OJIMH U TOT € AJIEMEHTAPHBII COCTaB.

Ionuxonoencayus, KOTOPYHO MOYKHO pacCMaTpUBaTh KaK PEAKLHUIO 3aMelle-
HUSl, IPeCTaBiIAeT coboil nmpouecc obpazoanust BMC, conpoBoxaaromuics oT-
HICTVIEHUEM HHU3KOMOJIEKYJIAPHBIX MOOOYHBIX MPOAYyKTOB (Boma, ammuak, HCl u
ap.). [Ipu 3TOoM MoJeKkyna KaxkJI0ro MOHOMEpa JOJKHA COAEepKaTh HE MEHEe JABYX
¢ynkunonansHbix Tpynn (—OH, —COOH, —Cl, -NH; u T. 1.), cltocCOOHBIX pearupo-
BaTh ¢ (YHKIMOHAJIbHBIMU TPYIIaMU TAKUX K€ WJIM JAPYTUX MOHOMEpoB. B or-
au4Yue OT MpoayKToB mnosnMmepusanuu BMC, nosydyeHHbIE MOJIMKOHIEHCALMEH,
UMEIOT MHOM 3JIEMEHTAapHBIM COCTaB M0 CPAaBHEHHIO C MCXOJHBIMU MOHOMEpaMH,
4TO OOBSICHAETCS BbIJICIEHUEM TOOOUHBIX MTPOJYKTOB BO BPEMsI peaKkLuu.

[TpuBeneHHbIE ONpeAeIeHNs MOIUMEPU3ALUN U MOJIUKOHICHCAUA OTPAXKAOT
B OCHOBHOM pa3jInyusl B COCTaBE U CTPOCHUM MOHOMEPOB U MOIUMEPOB. Kpome
TOTO, 32 MOCIEAHUE T'OJbl BCe OOJIbIlee 3HAUCHHE MPUOOPETAIOT TaK Ha3bIBaeMble
peaKuuu noaunpucoeouHeHys, HAOMUHAIOIINE TIOJUKOHICHCALUIO, HO HE COIpO-
BOXK/IAIOIIMECS BBIICIIEHUEM HH3KOMOJIEKYJIAPHBIX MOOOYHBIX MPOAYKTOB, M MPO-
LECChl MOJIUMEpPHU3ALUHU, NMPU KOTOPBIX 00pa3yrOTCs CYyLIECTBEHHBIE KOJUYECTBA
no00YHBIX NPOAYKTOB. [l03TOMY B HacTosIee BpeMsi HAMEUYAeTCsl TEHACHIUS K Jie-
JICHUIO TPOLECCOB 00pa30BaHus MOJIUMEPOB HE HA OCHOBAHMM CTPYKTYPHBIX MPH-
3HAKOB WJIM COCTaBa, a N0 MEXaHU3MY PEaKIIMH.

XapakTepHasi 0COOEHHOCTh MOJIMMEPU3AIIMOHHBIX MPOILIECCOB COCTOUT B TOM,
YTO NPUCOEINHEHUE MOHOMeEpa M OCYyIIECTBISETCS C y4aCTUEM AKTUBHBIX LIEH-
TPoB R’, IpvYeM T10CIIE KaXKIOTO aKTa MPUCOEIMHEHNS BOSHUKAET HOBBIA AKTHB-
HBIW [IEHTP:

+M +(x-1) +M

.

PeaKuI/I};[2 nB%oE’xgﬁ% z(_o)%%i]\/r[l%, foka Klgﬁ&@oﬁf3£{§ ?Se@srpa#% cBoei
AKTUBHOCTH, WJIM JIO TIOJIHOT'O UcYepHaHus MoHOMepa. B camom oOmiem BHjie TIpo-
1IeCC MOXKET OBITh MpeCTaBiIeH cxemon M, + M — M,.,, OTKyJia BUTHO, YTO K pac-
TyHIEW LIENU MPUCOCAUHSIIOTCS TOJIBKO MOJIEKYJIbI MOHOMEPA.

[Ipn monuKOHIEHCAIMU POCT IEMU MPOTEKAET 3a CYET (PYHKIMOHAIBHBIX
rpyNI, TPUCYTCTBYIOIIMX HE TOJIBKO B MOHOMEPHBIX MOJIEKYJIAX, HO U B MPOJIYK-
Tax WX B3aUMOJIEHUCTBHUS, TO €CTh 1o cxeme M, + M, — M., Tie X U y MOTYT OBbITh
€IMHULICH WU JIFOOBIM PYTUM LI€JbIM YKciioM. MHaue roBopsi, B mpoliecce pocTa
LENHU YYaCTBYIOT HApsIAy C MOJIEKYJIaMHd MOHOMEpA, KaK B MPOIIECCe MOTUMEpHU3a-
1I1H, enie 0oJjiee KPYIMHbIC YaCTUIIbI, HAKATIJTUBAIOIIUECS B XOJI€ PEaKIIUH.
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XapaKTCprIC 0COOEHHOCTH MEXaHH3MOB MMOJIMMCPHU3AlMU W ITOJIMKOHACHCA-
M1 MOTYT OBITH CBCACHLI K CJIICAYIOIIUM IIPU3HAKAM:

Honumepuzayusn
1. Cxema peakuuu: M, + M — M,

2. BMC o6pa3yercs moutu cpasy
[oCJIe Havyajla Peakuuy U BIUIOTh JI0 3a-
BEPIICHUSI €€, B PEaKUUOHHOW CMECHU
HaxoIATCd MOHOMEp M  IOJHUMEP
OonpIION MOJIEKYJIApHON Macchl. IIpo-
MEXYTOYHbIE TPOIYKTHI, KaK IMpaBuio,
HE MOTYT OBbITh BbI/ICJICHBI.

3. Jlo pocTmKeHuss CpaBHUTEIBHO
00O TIYyOMHBI pEaKIMH yBeIrue-
HUE MPOJOJKUTEIIBHOCTH €€ MpaKThye-
CKH HE BJIUSET HA MOJIEKYJISIPHYIO Maccy

Honuxkonoencayus

1. Cxema peakuuu: M, + M, — M.,
u taxoke M, + M — M.,

2. BMC ob6pa3sytorcsi, kKak TpaBHIIo,
TOJIBKO TIPU TMPAKTHYECKH TOJIHOM 3a-
BepuieHun peakuuu. [louru cpasy ucue-
3a€T MOHOMEp BCJIEICTBUE 00pa30BaHUs
HEOOJIBIINX MOJUMEPHBIX MOJIEKYJ, KO-
TOpBIEC 3aTEM PEArupyroT MEXKIy COOOM,
npeBpamasich B 0ojee KpymHbIE YacTH-
1bl. [TpoMexxyTOUHBIE TPOAYKTHI MOKHO
B IIPUHITUTIC BHIICIINTb.

3. MonexynsipHas macca HElmpepbIB-
HO PAcTeT B XOJI€ PEAKIMH, U JIUIIb MPU
MPAKTUYECKOM 3aBEpIIECHUU ee 00pasy-
€TCs1 BRICOKOMOJIEKYJISIPHBIN MTOJIMMED.

Imojaumepa, pacteT B OCHOBHOM €TI0 Ka-
4YCCTBO.

OnuH ¥ TOT K€ NOJMMEpP MOXKET ObITh CUHTE3UPOBAH MPHU MOMOIIU KaK MOJIH-
MEpH3ALMKU, TaK U MOJUKOHJICHCALINHU; OJHAKO, KaK MOKA3bIBAET MPAKTHUKA, B OA-
HUX CIy4asiX 1eJ1eCO00pa3HO MPUMEHSITh MOJUMEPU3AIIMIO, a B JIPYTUX MOJIUKOH-
neHcanuto. Hampumep, TeopeTuuecku MOJUAITUICH MOXKET ObITh MOJYUYEH MpHU MO-
JuMepu3aluu dtuiieHa (1) uin noJMKOHASHC AT JUXJIOpITaHa ¢ METAJUNINYECKUM
HaTpueM (2):

XCHZZCHz — NCHz_CHz_CHZ_CHZ_CHZ_CH2~ (1)
ClCHzCHzCl + 2Na + ClCHzCHzCl + 2Na + ClCHzCHzCl + >
...~CH,—CH,—CH,—CH,—CH,—CH,~ (2)

OnHako MpaKTUYECKOE 3HAYCHUE UMEET MepBhIi MeTo. Tak Kak peakiuu Io-
JIMMEPHU3ALIMY U MOJMKOHJACHCALIMU PE3KO OTJIMYAKOTCS APYT OT JAPYra, Kaxkaas U3
ATHUX PEAKIUN PacCMaTPUBACTCS OTAECIBHO.

Takum 00pa3oM, peakius MoJIuMepr3aIliy XapakKTepHa sl MHOTHX OpraHude-
CKMX BEILECTB, B MOJIEKYyJaX KOTOPBIX MMEIOTCS JBOWHBIE U TPOMHBIE CBA3U. B
COBPEMEHHOUM XMMUU TEPMUH MOJIUMEPU3ALINS 3aMEHEH TEPMUHOM HOIUNPUCOEOU-
HeHue, TaK KaK peaklusl MOJIUMEpPU3AIMU UMEET 00Jiee MUPOKUN CMBbICT. AKTHUB-
HOCTh MOHOMEpPA B PEAKIMHU MOJUIPUCOCAUHECHUS B 3HAUUTEIIBHON CTENICHU 3aBU-
CHUT OT AJICKTPOHHBIX CMEILIEHHI B €ro MojiekyJie. UeM MeHblie 3PPeKT compsike-
HUS B MOHOMEPE, TO €CTh YEM MEHBIIIE €r0 MOJIEKYJIa TOJISIpU30BaHa, TeM OOJIbIIe
aKTUBHOCTh 00pa3ylolerocsi u3 Hero paaukaina. [lockonbky 3pdekT conpspkeHus
0oJIbIlIe CKA3bIBACTCSl HA aKTUBHOCTH paJIMKaja, YeM Ha PEaKIMOHHOM CIOCOOHO-

—xNaCl
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CTH MOHOMEpPA, CKOPOCTh PaJMKAIbLHOM MOJMMEpU3aIMi 3aBUCUT TJABHBIM 00-
pa3oM OT aKTUBHOCTHU pajuKaa.

8.1. IToxumepu3zanus

Cxema peakiuu MoJIMMEpU3aliK B 00IIEM BUJIE MOXKET OBITh BhIpa)KEHA ypaB-
HEHUEM

nd — (A)n

PaznuyaroT HECKOIBLKO MEXaHU3MOB MOJMMEPU3ALIUHN:
1) panukangbHasi;
2) IOHHaA,
3) HOHHO-KOOpIMHAIIMOHHAs (cTepeocnenuduieckas);
4) ctyneH4arasi,
5) cOnoJIMMEPU3ALIHSL.
B peakuuro nonuMepusalny BCTYyNalOT B OCHOBHOM HEHACHIILIEHHBIE MOHOME-
PBI, Y KOTOPBIX JBOMHAS CBA3b HAXOAUTCS MEK/Y YIIE€pOJIHBIMU aTOMaMHU:
T
nCH,=CHX — [-CH,—CH-],
rae X = —-H; —CH;; —CH, =CH,; —Cl; —C¢Hs; —CN; —COOCH; u mp.
WM MKy YTIIEPOIHBIM U JTIOOBIM IPYTUM aTOMOM:

nH-C=0 ———> [-CH,O-],
H
(dhopMmanbaerua ITOJIUMETHIIEHOKCHU

B nepBom ciyyae 00pasyroTcsi kKapOolenHble MOJUMEPHI, BO BTOPOM — T'€Tepo-
LICTTHBIE.

Bo3moxHa nonumepusanus 1 HEYyCTOWYMBBIX NMPEAEIbHBIX COCAMHEHUN IIMK-
JMYECKOTI0 CTPOEHHUS C IeTepoaroMoM B IMKiIe. B 3ToM ciydae monmmepuzanus
IPOUCXOAMT 3a CUET Pa3MbIKAHUA LIMKJIA C OOpa30BaHUEM T€TE€POLEITHBIX MOJIUMe-
pOB:

nHzé_CHz — [_CHz_CHz_O_]n
OKCH/JI ATUJICHA TIOJIMATUIICHOKCH /T

Kak u nrobass xumMuueckasi peakius, MoJMMepHu3aliis HAaUMHACTCS C pa3phbiBa
OJHUX XMMHUYECKUX CBSI3€M M BOBHUKHOBEHMS APYTHX. Takou pa3pbiB, KAK U3BECT-
HO, MOXET MPOUCXOJUTh WU IO TETEPOJTUTHUYECCKOMY, WUJIH 110 TOMOJIUTUUYECKOMY
MexaHu3My. B mepBoM cirydae oOpa3yrOTCs MOHBI, @ BO BTOPOM — CBOOOJHBIC pa-
nukanel. [lomumepusanus, npoTrekaromias ¢ oOpa3oBaHUEM HOHOB, Ha3bIBACTCS
UOHHOU noaumepusayueli, a UAylas ¢ y4acCTUEM CBOOOJHBIX PaUKaIOB — paou-
kanorou. Takum oOpa3om, paJvKaibHas U MOHHAS MOJMMEPHU3ALNS PA3INYAIOTCS
IPUPOJION aKMuUBHO20 YeHmpa (yacmuysl), HAUMHAIOUIETO U BEAYIIEro MaKpOMO-
JIEKYJISIPHYIO LIETb.
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PaI[I/IKaJIBHaSI W MOHHAasi IMOJIMMEpU3aludg IPOTCKAIOT IO YenHomy MEXaAHU3MY.
OtimmuutenbHas 0COOCHHOCTH IOCITHBIX peaKIII/Iﬁ 3aKJIFOYaCTCA B TOM, YTO SHCPI'UA,
BBIACIIAOIIAACA Ha OTACIIbHBIX CTAIUAX, HC PACCCUBACTCA B peaKHI/IOHHOﬁ cpeac, a
pacxoayceTcda Ha OCYIICCTBICHUC CIICAYIOIINUX CT&,ZIHfI.

8.1.1. Paouxkanvnasn nonumepuzauus

Paoukanvnas nonumepusayus — 0OJUH U3 pacIpOCTPAHEHHBIX CLIOCOOOB CHUHTE-
3a MOJIMMEPOB. AKTUBHBIM IIEHTPOM TaKOW MOJUMEPHU3AINH SBIISICTCS CBOOOIHBIN
panukan. Kak v BCAKWN LEMHOW MPOLECC, pAAUKAIbHAA MOJUMEPU3ALUS TPOTE-
KaeT 4epe3 TPU OCHOBHBIE CTAUU.

Hnuyuuposanue (06pazoBaHre akKTUBHOTO LIEHTPA).

Ha sto#i cranuu nmpoucxoauT obpasoBaHue cBoOoHOrO panukaia (R-), koro-
PBIif JIETKO B3aMMOJICHCTBYET C PA3IMYHBIMU HEMIPEACIbHBIMU COSTMHEHUSIMU (MO-
HOMEpaMH):

R'+ CH,=CHR — R'~CH,~CHR

B 3aBucumocTH OT yciioBHM 00pa3oBaHMsl CBOOOJHBIX paJUKaiOB, HAYWHAIO-
IIUX PEAKIUOHHYIO IIeMb, PA3JIMYal0T HECKOJIPKO BHUJIOB MOJMMEPHU3ALINU: TEPMU-
YeCKY10, OTOXUMHUYECKYIO, PaIUAIIMOHHYIO U HHUIIMUPOBAHHYO.

[Ipu mepmuueckou norumepuszayuu cBOOOHbIE paguKaibl 00pa3yrOTCs U3 MO-
HOMEpoB mo1 nerictBueM BbicOkuX Temmeparyp (700-1000 °C). Ilpoucxonsmuii
IIPU 3TOM Pa3pbIB IBOMHOM CBSI3U B MOJIEKYJIE IPUBOJIUT K MOSIBJIICHUIO OUpauKana

CH,=CHR — CH,—CHR KkoTopslii, B3aMO/IEHCTBYS ¢ MOJIEKYJIOil MOHOMe-
pa, obpasyet OoJiee CIOKHBINA OupaguKal
CH,~CHR + CH,=CHR — CH,~CHR-CH,~CHR

OH, B CBOIO 04Yepe/ib, B MOCIEAYIONIEM MpeBpaliaeTcs B MoHopaaukan. Ciaeny-
€T, OJJHAKO, OTMETUTh, YTO TEPMHUYECKAsI MTOJTMMEPHU3AIUS HE UMEET TTOKa IHPOKO-
ro MPUMEHEHHS, TaK KaK € CKOPOCTh CPABHUTEIILHO HEBEIUKA.

Domoxumuueckas noaumMepu3ayusi THUIMUPYETCS MTPU BO30YKIECHUU MOJIEKYJT
MoHOMepa uzirydeHrueM cBera (A < 400 um). Bo3OyxieHHas TakuM 00pa3oM MoJie-
KyJa B3aMMOJICHCTBYET CO BTOPOM MOJIEKYJIOH MOHOMEpa ¢ oOpa3zoBaHueM Oupa-
JIMKaja, KOTOPBIM 3aTeM AUCIPONOPIUOHUPYETCS Ha B MOHOpAIUKaa:

hv CH~CHR | o :
CH,=CHR —> CH,=C"HR >R—CH—C}&—-1|—_§_H—CH—R —s CH,—CHR
. > H
+ CH=CHR JUCIIPOIIOPLIUOHUPOBAHHIE

Tak kak 0Opa3oBaHME AKTHBHBIX LEHTPOB MpHU (POTONOJMMEPHU3ALMHU HPOTE-
KAaeT B pe3yJIbTaTe MPSIMOTO NOTJIOMIEHUS KBAHTOB YHEPIUH, MPOLECC MOXKET IPO-
BOJUTHCS IIPU TEMIIEPATYPaAX, IPU KOTOPBIX MOJUMEPHU3ALINSL, HHULUUPYEMAsL APY-
TMMHU METOJaMu, He npoTekaeT. [Ipu poToxumMuueckoM HHULIMHUPOBAHUU TOJIUME-
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puzalMs TPOJOJIKAETCS HHOI/A TMOCIe MPEKpalleHUs CBETOBOIO OOIydYeHUs
(«TEMHOBOI» MEPHOJ) 3a CUET AKTUBHBIX LIEHTPOB, BOSHUKIINUX HPU OOTYyUEHHUH.

Paouayuonnas nonumepuszayus nporekaeT Npu JEHCTBUU HA MOHOMEpPHI -,
B-, v- u R-m3nyuenus. OOpasyromuecs mpyu 3TOM CBOOOIHBIC PaIUKaIbl HHUIIAH-
PYIOT 3aT€M peaKkluio MOJIUMEPHU3ALIUU.

Haubonee pacnpocTpaHEHHBIM M YaCTO MPUMEHSEMbBIM Ha MPAKTUKE METOJOM
HNOJUMEPU3ALINHU ABISETCS UHUYUUposannas noaumepuszayusi. OHa akTUBU3UPYETCS
COEIMHEHUSIMH, KOTOPbIE JIETKO pacnajaioTcs Ha CBOOOAHBIE palvKalibl B YCIOBU-
AX NOJUMEpPU3alNK (XMMHUYECKOe HHUIIMUpoBaHue). OHU coliepkaT B CBOUX MoJe-
KyJax HeycrtonuuBble xumuueckue cBsa3u (O—O, N-N, S-S, O-N u ap.), koTopble
pa3pbIBaIOTCS MPU TOpa3fo MEHbIIEH YHEPrHH, YeM 3TO Tpedyercs A oOpa3oBa-
HUSI CBOOOJIHOTO pajiKaia U3 MOJEKYJIbl MOHOMEpa (MIPH €€ aKTUBAIIUHN).

Takue coeaVHEHUs] HA3bIBAIOT UHUYUAMOPAMY TIOJIAMEPU3ALMH. 3a4acTyO0 B
KaueCTBE MHUIIMATOPOB MOTYT OBITh OPraHUYECKHE MEPOKCH]IBI U THIPONEPOKCH-
IIbl, HEKOTOPBIE a30- U INa30COEAMHEHUS U APYTHE BEIIECTBA:

50—-100°C . —2C0O2
CiHi—C—0—O0—C—CHi—2> 2CH:—COO > 2CH;
nepoxcuy OeH30mIa (henun-paguxan
[Ipu pacnane nepokcuaa 0eH3ouna o0OpazyroTcs OeH30aTHbIC U (PEHUIIbHBIE pa-
JAHUKAJbI. 0621 pameaJIa MOFYT COCOUHATHCA C MOHCKy.TIaMI/I MOHOMCpa, I/IHI/IIII/II/IPYH
HOHI/IMepI/ISaHI/II-O. HO, Hap;my C O3TUM, OHH MOFYT y‘IaCTBOBaTI) U B HO60‘{HLIX pe-
akuusx. Hampumep:
2C6H5COO — C6H5_COOC6H5 + COz
CeHsCOO + C¢Hs — CHs—COO—CHs
2C6H5 — C6H5_C6H5
C6H5COO(C6H5) +AH — C6H5COO(C6H5)H + A
AH — npucyTCTBYIOIIME B PEAKIIMOHHOW CMECH BOJIOPOACOAECPKAIUE Bellle-
CTBa, B TOM YHUCJIC " MOHOMGp.
CH3 H3
80-150°C . .
C6H5—T—O—OH —> CH—C—0 + HO

CH; CH;
THJIPOTIEPOKCH]T
M30MpONHIOeH305a
(runepus)
CH; CH; CH;
80°C

NC—-C-N=N-C-CN——> 2NC-C-+N,

H3 H3 H3

2,2-a30-0uc-u300yTUPOHUTPHIL
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100°C ) .
CsHs~N=N-OH ———> HO + CsHs~N=N — N, + CH;s

auasoruapar

CkopocTh pacmnaja WHUIIMATOpa Ha CBOOOJIHBIE PaJMKaIbl MOKHO YBEIUYHTh
HE TOJIbKO TOBBIIIEHUEM TEMIIEpaTypbl, HO M J00aBKOW B PEAKIMOHHYIO Cpeay
CIIELMAJIBHBIX BOCCTAHOBUTENIEN — NPOMOMOPOE N AKMUBAMOPOS.

[TpoMoTOpHI BO30YKIaI0T XUMUYECKYIO PEAKITNIO, ACHCTBYS TOJIBKO B Hadase
MPOIIECCa, a AKTUBATOPHI MOACPKUBAIOT AKTUBHOCTh KaTajau3zaTopa (MHUIMATOPA)
B TEUYEHHE BCEro IMpolecca. JTH BEIIECTBAa CIIOCOOCTBYIOT 00pa30BaHUIO CBOOO/I-
HBIX paJIMKaJOB U3 MHUIIMATOPOB MpHU O0Jiee HU3KUX TeMIieparypax (OKUCIUTEIb-
HO-BOCCTAHOBUTEJIbHOE MHULIMUPOBaHUE). Posib Takux 700aBOK MOTYT BBIMOJIHSIThH
conu Fe*" v apyrux MeTanios, a TakKe MUPOraiof, TPETUYHbIE AMUHEI, ACKOPOH-
HOBAas KUCJIOTa U JPYTHUE:

R—O—OH + Fe*" — Fe’* + RO + OH
KonnuectBo BBOoAMMOro muunuaropa ooObrdHo Heenauko (0,1-1 %). Oobmas
CKOPOCTh PaIUuKaIbHON TOJMMEPHU3AINH BO3PACTACT MPOIMOPIHOHAIBHO KOPHIO
KBaJPaTHOMY M3 BEJTUYHHBI KOHIICHTPAIIUU WHUITHATOPA!
U = k [1], rne [/] — KOHLIEHTpaIUsi UHUITUATOPA.
B Toxxe Bpemst cpeiHsisl CTENeHb MoauMepu3anuu P o0paTHO NponopIiuoHaib-
Ha KOPHIO KBaIpaTHOMY W3 3TOH BEJIUYHHBI:

1
7]

Takum oOpa3om, MpHU YBEJIMYEHUM KOHIUEHTPALMM MHUIAATOPA YCKOpSETCA
POLIECC PAAUKAIBHON (MHUIMUPOBAHHOW) MOJMMEpPU3ALUU C OJHOBPEMEHHBIM

CHUKCHUEM CPEIHEH CTETICHH MOJIMMEPHU3aInu (a 3HAYUT, U MOJISKYJISIPHOM MacCChl
MoJnuMepa).

P=K

Pocm uenu
[Ipomecc pocTa menu 3aKI0YaeTCss B MHOTOKPATHOM MPUCOCTUHEHUH MOJICKYIT
MOHOMEpa K YCJOXKHSIONIEMYCS KaXJIbIH pa3 IMPOMEKYTOUHOMY paaMKaIy C
COXpaHEHUEM CBOOOJIHOTO AJICKTPOHA B KOHIICBOM 3BEHE PACTYIIICH MaKpOMOJICKY-
abl. JIpyruMu ciaoBamu, pacTylllas MaKpOMOJIEKYJIIpHas 1eNb J0KHA OCTaBaThCs
B [IEPUOJ] €€ POCTA C80O0OHBIM MAKPOPAOUKALOM:

R'-CH,—CHR + CH,=CHR — R'-CH,—CHR-CH,—CHR —

nCH,=CHR .
> R'-[-CH,~CHR-],,,—~CH,~CHR u . 1.
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B pesynbTaTe Takux MOCIENOBATEIbHBIX PEAKIMUA MPUCOCIUHEHUS JIBOMHAS
CBSI3b MOHOMEpA MPEBPAIACTCS B MPOCTYIO, YTO COMPOBOXKAAETCSI BbIICICHUEM
SHEPIHH 34 CUET PA3HOCTHU SHEPTUH O- U T-CBSI3EH.

Oopuie yenu
Koner pocta menu cBsizaH ¢ MCYE3HOBEHHEM CBOOOJHOTO 3JIEKTPOHA Y TIO-
CJIETHETO 3BEHAa MaKpPOMOJICKYJIbI. Yalie Bcero 3To MPOUCXOANT B pe3ysbTaTe Co-
€IMHEHUs] MKy COOOHM NBYX PaJMKAIOB (peakyus pexomoOunayuu), 9To MPUBO-
JIUT K BOBHUKHOBEHUIO LIETIH, KOTOPAasi HE CIIOCOOHA K allbHEUIIIEMY POCTY:

R'-[~CH,~CHR-],~CH,~CHR + R—-CH-CH,~R' —
— R'-[~CH,~CHR~],~CH,~CHR-CHR—~CH,~R'

OOpBIB 11eMH MOXKET MPOTEKATh U 3a CYET Mpoliecca TUCIPONOPLIUOHUPOBAHUS
(cm. c. 33).

CBoOo/HbBIE panuKaibl (MOHOPAAUKANbI), SIBISSCH MCKIIOUUTEIHHO PEaKIlu-
OHHOCTIOCOOHBIMH YaCTHULIAMH, B3aUMOJICHCTBYIOT HE TOJIBKO C MOHOMEPAMH, HO U
C pacTBOpUTEJIEM, PA3TUUYHBIMU IPUMECIMU U ¢ 00Pa30BaBIIMMHUCS MaKpPOMOJICKY-
namu. [Ipy 3TOM HENnoAeNeHHbIN 3JEKTPOH (aKTUBHBIN LIEHTP) MOKET NEPEUTH Ha
TH00YI0 IPYTYH0 MOJIEKYITY, HAIIPUMEDP MOJIEKYJy pacTBOPHUTEINS, KOTOpas, MpeBpa-
11asICh B paJivKal, 1aeT HA4aJI0 HOBOM MAaKpOMOJIEKYJIE:

R'-[~CH,~CHR-],~CH,~CHR’ + CCl, —

— R'- [~<CH,~CHR~],~CH,~CHR + CCl; + CI

(n+ 1) CH,=CHR + CCl; — CCl;~[CH,~CHR~],~CH,~CHR + Cl

Takue peakuu Ha3bIBAIOT PEAKLUAMU NIepeayu Lelu WU meaomepusayuu. B
JAHHOM Cllydae nepeaada Lenu IMPOUCXOINUT Yepe3 PACTBOPUTENL — TETPAXIOPULT
yriiepoaa. BepoATHOCTh TakoW Iepeadyu yBEJINYMBACTCS C MOBBILIEHUEM TEMIIE-
patypsl nonuMmepusanuu. IIpm 3TOM CKOPOCTH peakuuu IOJIUMMEpPU3aluu He
YMEHBIIIAETCS, HO, TAK KaK PEaKLIMOHHAs LIETb PACHAJAETC HA HECKOJIBKO MOJIEKY-
JSIPHBIX LIETIEH, CTENEHb MTOJIMMEPU3aLMU 00pa3yoUIerocs MmojinMepa 3aMeTHO I10-
HuKkaetcs. M3MeHsss TakuMm o0pa3oM COOTHOIIEHHE KOJIMYECTBA MOHOMEpa M
pPacTBOPUTEISA, MOXKHO I10Jy4aTh ITOJUMEPBI C Pa3JIMYHON MOJIEKYJISIPHOU MACCOM.
BemecTtsa, uepe3 KOTOpbIE OCYIIECTBISAECTCA Mepeada IENU U PETyIUPYyETCs CPel-
HsI MOJIEKYJISIPHAsI Macca IOJIMMEPA, HAa3bIBAIOT peyiamopamu. B KauecTBe pery-
JSATOPOB IIPUMEHSIOT TETPAXJIOPHU YIJIEPOJa, TUOJIBI, THOIVIMKOJIEBYIO KUCIOTY U

Ap.
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Peakiiuu oOpbIBa U nepeayu Menu 4acTO UCTOJb3YIOT B MPAKTUYECKUX IEAX
JUISL CTaOMJIM3allid MOHOMEPOB TMPU UX XPAHEHUH. DTO HEOOXOAUMO ISl MPEIOT-
BpAILICHUSI TPEKIACBPEMEHHON IOJMMEPU3ALMA MOHOMEPOB U Ul YIPaBIICHUS
IIPOLECCOM ITOJIMMEpPHU3aluU B LEeJIOM. JlJIsl 3TOro 4acTo NpHU B3aUMOJECUCTBUU CO
CBOOOJHBIMHM PaJMKajlaMH OOpa3yOT MaJlOaKTHBHBIE YACTHUIIBI, HE CIIOCOOHBIC B
JaJbHENIIEM WHULMUPOBATH MPOLECC IMOJUMEPU3alUnU. Eciau ciaeayer TOIbKO
YMEHBIIUTHh CKOPOCTH MOJUMEPU3ALNH, & HE OCTAHOBUTH IMPOLIECC OKOHYATEIBHO,
OPUMEHSIOT CIIEHHAIbHBIE BEIIECTBA — 3aMe0aUmenu.

XapakTtep JAeUCTBUSI HHTHOUTOPOB U 3aMETUTENICH TTPAKTUIECKUA OJIMHAKOB, a
pa3iinune MEXAY HUMHU CKOPEE KOJMYECTBEHHOE, YEM KaYECTBEHHOE.

MeTonoM paauKanbHOW MOJUMEPU3ALMHA MOJYUYEHBI TAKAE U3BECTHBIC MOJIMME-
pbl, KaK TMOJMBUHUIXJIOPU, MOJUCTUPOII, OYTaAUCHCTUPOJIbHBIC KAYyUyKH, MOJIH-
METWJIMETAKpUIAT U Jip. [10 aKTUBHOCTH NPH paAUKAIBHON MTOIUMEPU3ALIMU MOHO-
Mepbl MOKHO PAcIoOJIOKUTh B Psiji: OyTaaueH > CTUPOJI > METHIMETAKpUIIAT > BU-
HUIXJIOPUA.

8.1.2. Honnasa nonumepuzayusn

Ecnu B pagukanbHON MOIMMEPHU3ALMK AKTUBHBIM IIEHTPOM SIBIISIETCS] pajuKal,
TO B MOHHOM — uoHbl. [lonuMepusanus, Ipyu KOTOPOM €€ aKTUBHBIM LIEHTP — 3apsi
MOHA — MEpPelaeTCsl MOCIEI0BATEIbHO IO MAKPOMOJIEKYJIIPHOW 1IENU TIPHU €€ Po-
CTE, HA3bIBACTCSl UOHHOU NOTUMEPUAYUEII.

HNonHas nmonuMmepusanus, Kak U pajJukaibHas, — HenHoil mpouecc. OHAKO
pactymiasi MAaKpoMOJIEKyJla MPU MOHHON MOJMMEpPU3AlUU B OTIIMYUE OT PauKallb-
HOU MpeJcTaBIisieT co0oi (B MpoIlecce pocTa) He CBOOOHBIN paguKall, a MOH — Ka-
THOH WJIM aHUOH. B 3aBUCHMOCTH OT 3TOT0 pa3iIMyalOT KamuoHHyio (KapOOHHe-
BYI0) U aHUoHHY10 (KapOaHUOHHYIO) MOJIMMEPHU3ALIIH.

HNonHasi monuMepusaius MpoOTEKaeT B MPUCYTCTBUU KaTallUu3aTOPOB, CIIOCOO-
CTBYIOIIMX 00pa3oBaHWIO MOHOB. Ho, B MpOTHUBOMOIOKHOCTh UHUITUATOPAM, OHU
HE BXOJST B COCTaB MOJUMEPA, TO €CTh HE PACXOAYIOTCS B IIpOLECCe MOIUMEPH3a-
I[UU; TI03TOMY MOHHASI MOJIUMEPHU3ALINS Ha3bIBACTCS TAKKE KAMAIUMUYECKOLL.

Oco0OEHHOCTBI0O MOHHOUM MOJUMEpHU3alUU SBIISIETCSI €€ OYEHb BBICOKas CKO-
pocTh npu HU3KUX Temnepatypax (ot —50 mo —70°C). DTta CKOpOCTh 3aBUCUT OT
MOJISIPHOCTH CPEJIbl, B KOTOPOU MPOTEKAET MOJIMMEPHU3ALIHSL.

[To noHHOMY MEXaHWU3MYy MOTYT MOJUMEPHU30BAThCI COCIUHEHUSI ¢ KPAaTHBIMHU
cBsa3amu: >C=C< , >C=0, —C=N u reTepoUUKINYECKHE COCAUHEHUS C HEYCTOWYH-
BBIM IIUKJIOM, HAIPUMEP

CH,—CH, (atrsieHOKCH )

N/

8.1.2.1. Kamuonnas (kapboHnuesas) noiumepuzayus
DTOT TUI MOJUMEPHU3aLUU NPOTEKAEeT yepe3 o0pa3oBaHHe KaTHUOHOB. B sTom
Cllydae WCIOJB3YIOT KaTalM3aTopbl, OOJIAJAIONINe AJICKTPOHOAKIIETITOPHBIMH
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cBoiictBaMu. [lpucoenunsisi MoJieKysly MOHOMEpa, OHM OOpa3yrT KATHUOH — UOH
kapoonusa. Karanuzaropamu KaTHOHHOM MOJIMMEpPU3AIUU MOTYT ObITh MPOTOHHbBIE
kuciotel HCIO4, H,SO,, HCI u katanuzaropsl @pugens — Kpadrca (AICL, BF;,
TiCly, FeCls, SiCls u ap.). Katnonnyto nonumepusaiuio MOKHO YCKOPUTD € TIOMO-
b0 100aBOK — cokamanuszamopod HB: Boja, KUCIOTHl U IPyTUE BEIIECTBA, SB-
JSIOIUECs JOHOpaMH MPOTOHOB. CoKaTaan3aToOpPhl CYIIECTBEHHO BIMAIOT Ha aK-
TUBHOCTH KaTallM3aTOPOB, KOTOPBIE CITOCOOHBI B3aMMO/IEHCTBOBATh C HUMH.

[To KaTHOHHOMY MEXaHU3MY TOJIYUYar0TCsl, HAPUMEp, TPOU3BOIHBIC ITUJICHA C
AIIEKTPOHOJOHOPHBIMHU 3aMECTUTEISIMHU, KapOOHWIbHBIE TETEPOIMKINYECKHUE CO-
€UHEHUSI, a TaKXKe HUTpWIbl (M300yTUIIEH, TpHOKcaH, TeTparuapodypan). Ka-
TUOHHAs MOJIMMEPH3AIHS MPOTEKAET Yepe3 TP OCHOBHBIC CTA/IHU.

1. Huuyuupoeanue. Ha 31011 cTainy NpOUCXOIUT B3aMMOJIECMCTBAE KATAJIN3a-
topa (AlCl;) u cokaranuzaropa (HB) ¢ oOpazoBaHueM KOMIUJIEKCHOTO COCIMHEHUS,
KOTOPOE MPOSBISAECT CBOMCTBA CUIIbHOU KUCIIOTHI:

AICl; + HB — [AICIB] H' aTa xuciora, oTaaBast IpOTOH MOJIEKYJIE MOHOME-
pa, peBpaIaeT ero B KapOOHUEBbIM MOH, YPaBHOBEIICHHBIM KOMITJIEKCHBIM TIPO-
TUBOMOHOM (MOHHAasI mapa ):

[AIC;B]H" + CH,=CHR — CH;—C'HR + AICI;B™ (G,n-conpspkeHue).

Bonbiioe 3HaueHne UMEET XapakTep 3aMECTUTENs] B MOHOMEpE. DIIEKTPOHO10-
HOPHBIE 3aMECTUTENH CO3/Ial0T U30BITOK ANEKTPOHHOM TUIOTHOCTH Ha MPOTUBOIIO-
JIO)KHOM KOHIIE MOJIEKYJIbl MOHOMEPA M 3THM CIHOCOOCTBYIOT MPUCOEIMHEHHIO
IPOTOHA (MJIU MOJIOKUTEIBHO 3apsHKEHHOTO MoHa). TakuMm o0pa3oM, B KATHOHHOMN
MOJIMMEPHU3AIMH O0COOYI0 aKTUBHOCTH MOTYT TPOSIBIATH TaKME MOHOMEpPHBI, Kak
nponusieH, OyTuieH, n300yTUIICH, TUEHBI.

2. Pocm uenu. B nipoiiecce pocTa 1enu NOJSIPU30BAHHBIE MOJIEKYJIBI MOHOME-
pa TMPUCOCIUHSIOTCS K PacTyIIEMy HMOHY, «BHEIPSSCH» MEXKIY MaKpOKapOKaTHO-
HOM (CO CTOPOHBI €ro 3apsLKeHHON 4acTh) U npoTuBoroHOM (AlCLBY):

nCH,=CHR
CH;—C'HR + CH,=CHR — CH;—CHR—-CH,—C'HR
AlCLI;B™
— CH;—CHR—-[-CH,—CHR],—CH,—C'HR
AICL3B

3. Oopwieé yenu. Poct 11ienu npekpaiaeTcs B pe3yabTaTe OTIIEIIIeHUs (perene-
palun) OT pacTyIIEro MOHA KOMIUIEKCHON KHCIIOTHI WM KaTaln3aTopa:

CH;—CHR—[-CH,~CHR-],—CH,~CHR" —

AICL;B”

~> CH;—CHR-[-CH,~CHR-],~CH,—~CHRB + AICl;

> CH;—CHR-[-CH,~CHR~],~CH=CHR + HB + AICl;

B pesynbrare 00phIBa LIENM KaTAIU3aTOp CHOBA BBIIEISAETCS B CBOOOAHOM BHJIE.
CyMMapHasi CKOpOCTh KaTHOHHOW MOJIMMEpHU3AIMU MPSMO MPONOpLUUOHATIbHA
KOHIEHTpAIMU KaTaJlu3aTopa, a CPEeIHssl CTENEeHb MOJIMMEpPU3alMi OT KOHLIEHTpa-
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IIMY KaTaJau3aTopa He 3aBUCUT, HO TIPSIMO MPOTIOPIIMOHANIbHA KOHIIEHTPALIMK MOHO-
Mepa:
V=k[K], P=kM],
riae [K] — koHmeHTpamus karainm3aropa,
[M] — KOHLIEHTpaIsd MOHOMEPA.

8.1.2.2. Anuomnnas (kapbaHuoHHas) noaumepuzayus

Ota moauMepu3alus MPOTeKaeT yepe3 cTajauto oOpazoBanus kapOannoHa. Ka-
TaJIN3aTOPAMH 31ECh CIY’KaT 3JIEKTPOHOJOHOPHBIE BEIIECTBA — OCHOBAHMS, IIIE-
JOYHBIE METAIJIbl, METAIJIOPTaHWYECKUE COoequHEeHHs (OyTUIHATpUM, TpUEHUI-
metunHatpuit, Al(C;Hs); u ero kommiekcsl u Ap.), ruapuasl metamioB (LiH,
NaH), amug xanus KNH,. K annonHoil nonumepusanuu 0ojiee CKJIOHHBI aKkpuiia-
Tol (CH,=CH—COOR), cTtupo:n, nueHsl. B kauecTBe aKTUBHOTO LIEHTPA Yy HUX BbI-
CTymnaet kapOaHUOH.

[IpuBenemM MexaHW3M aHUOHHOM MOJMMEPU3ALUHA B MPUCYTCTBUU KaTaJIU3aToO-
pa (KNH,) B cpene kuakoro aMMuaka npu HU3KUX TeMIEpaTypax.

Hnuuuupoeauue:

KNH, &> K+ NH, NH, + CH,=CHR —> NH,~CH,~CHR K*

B npucyrcrBun memannopeanuueckux coeounenuti (R—Na) oOpazoBanue ak-
TUBHOTO IIEHTPA MPOUCXOIUT BHEIPEHUEM MOHOMEpPA MO TOJISIPU30BAHHON CBSI3U
METaJll — YTJIePOI:

CH,=CHR B
R-Na — R +Na"—>R-CH,~CHR Na"

Hanpumep, annonnas noiuMmepusanus OyraaueHa-1,3 B mpucyTCTBUU KaTalu-

3aropa C;HyLi HaunHaercs ¢ HykieoduIbHOM ataku AueHa ankmiannonom C4Hy :
C4HoL1
nCH~CH-CH-CH, ————2> -
— C4H9—(_CH2_CH:CH_CH2,),171_CH2_CH:CH_CH2 LIJr
DnekTpoHoakuenTopueie 3amectutenu (R) B Monekyine mMoHomepa crocoO-
CTBYIOT IMPHUCOEAMHEHNUIO aHMOHA. OTTArMBas NEKTPOHHYIO IUIOTHOCTb, OHU CO-
3J1AI0T JEPUIMUT 3JIEKTPOHOB HA KOHLE MOJIEKYJIbI, K KOTOPOMY NPUCOEINHSAETCS
orpuniatenabHo 3apspkeHHas rpynna (NH,, RY). B peakuuu annoHHO# moiuMepu-
3allMM MOTYT aKTHBHO Y4YaCTBOBAaTh METWJIMETAKPWIIAT, aKPUJIOHUTPUII, METAKpHU-
JIOHUTPUII U JPYTHE.

Pocm yenu:
CH,=CHR B nCH,—CHR
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H,N-CH,~CHR ——> H,N-CH,~CHR—CH,~CHR ———>
K K
— H,N—[~CH,—CHR—],.,.—~CH,—CHR
K+
B mporiecce 3T0i peakiiuu, Kak U MpU KaTHOHHOMW MOJMMEPU3AIIUH, MOHOMED
3aHUMAaET MECTO MEX/y MaKpOKapOKATHOHOM U MPOTHBOMOHOM.
Oopbie yenu. Peakuus nepeaadyy LENKM HA PACTBOPUTEIDL MM MOHOMED MOYXKET
BbEI3BATh HperaHIeHI/Ie pOCTa MaKpOMOHeKYHﬂpHOﬁ CIIN:

HzN—[_CHz_CHR—]n+1_CH2_CHR K"+ HNH, —
— HQN—[_CHQ_CHR—]HH_CHz_CHzR + KNH,
VCTaHOBJIeHO, 4dTO CKOPOCTH aHMOHHOM MMOJIMMCPpU3aAlMU ITPOITIOPIHUOHAJIbHA
KBaJApaTry KOHOCHTPAIUU MOHOMCpPA U KOPHIO KBAAPATHOMY M3 KOHICHTpAIIUN Ka-
Tajau3aropa:

V=k[M? JIK] , e [M] — KOHUEHTpaIsa MOHOMEPA;
[K] — koHULIEHTpaIus KaTajin3aTropa.

AKTUBHOCThH KapOaHWOHA 3HAYNTEIHLHO CHIKACTCS C YBEITMUYCHUEM CTEPUUECKO-
T'O BIMSHMS (HAIpuMep, HAMPSOKCHUSI) B OTACIIBHBIX YUaCTKaX MaKpOMOJICKYJIBI.

B kauecTBe KatajiM3atopa aHMOHHOM MOJMMEPHU3AIMU YACTO BBICTYIAIOT IIe-
Jo4Hble MeTaiuibl. OHU CIIOCOOCTBYIOT OKHCIUTEIbHO-BOCCTAHOBUTEILHBIM Peak-
IISIM, TIPOTEKAIOIINM MEXIy dTHMHU MeTalllaMH B MOHOoMepamu. OOpa3yrommecs
METAIJIOPTaHUYECKUE COEMHEHUS KaTaAIU3UPYIOT JalIbHEUIIUNA POCT MaKpOMOJie-
KYJIIPHOM LICIIN:

2Na + CH,=CH-CH=CH, — Na'CH, -CH=CH—-CH, Na" _“-cci=ct >

— Na'CH, ~CH=CH~CH,~CH,~CH=CH-CH,Na" _ (l-Ci-CiiCiiag

[Tonumepu3zaius B 3TOM cliydae NpOTEKaeT Ha MOBEPXHOCTU MeTaJlIa (HaTpus).
Mounomep (OyTanuen), aacopOupysichb Ha MeTajlie, MOJSIPU3YETCsl U pearupyeT ¢
kapOanrnoHoM. OgHAKO 00pa3yIOIIUiics HATPpUOYyTaIUEHOBBIN (M HATPUHUU3OMpE-
HOBBII) KaydyK HECTEPEOPETYIISIPEH.

BrnepBbie cuHTe3 Kayuyka U3 OyTaJneHa METOJ0OM aHMOHHOW MOJMMEpU3aluu
C IPUMEHEHUEM METAJUIMYECKOr0 HATPUs B IPOMBIIUIEHHBIX MaciiTadax ObL1 ocy-
IIECTBJICH B HAILIEW CTPAHE.

MonoMepbl, BCTYNaroNMe B aHUOHHYIO MOJIMMEPU3AIUIO, [0 PEAKIIMOHHOM aK-
TUBHOCTH MOKHO PACHOJIOKUTh B PAI:

AKPUIIOHUTPUI > METAKPUIIOHUTPHUIT > METHUIIMETAKPUIIAT > CTUPOJI > OyTaJIUEH.

Celiuac METOJOM aHMOHHOW MOJMMEPU3AIUU OCYIIECTBISAECTCS MPOMBIILICH-
HOE€ MPOU3BOACTBO MOJIUAMHUIOB, MOJIUMEPOB (HOpMaIbJIEruia, STUICHOKCHIA, CHU-
JIOKCAHOB, Kay4yKOB.
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8.1.2.3. HonHO-KOOPOUHAYUOHHAS NOTUMEPU3AYUSL
Wnorna HasbiBaeTcst cmepeocneyughuyeckor NOIMMEPU3AMEeH U OTIUYAeTCs
OT MOHHOM TEM, YTO aKTy MPUCOEIUHEHUS] MOHOMEpPA MPEAIIECTBYET €ro KOOpIu-
Halldsl HA aKTMBHOM LIEHTpE WM KatanuzaTope. KoopanHanus MoHOMEpPA MOXKET
UMETh MECTO KakK MpU aHUOHHOM (4TO Oojiee XapaKTepHO), TaK U MPU KATHOHHON
MOJIMMEPU3ALINH.

AHUOHHO-KOOPOUHAYUOHHAS NOAUMEPUZAYUSL OUCHOB
B 3aBucuMMOCTH OT yCJIOBMM NOJMMEPHU3ALMNA B IOJIMMEPHOM LIENMU U30IIPEHA

Cﬁz = CCZH3_ C3H = Cf{z MOTYT OBITh OOHAPY>KEHBI YETHIPE THUIIA H30MEPHBIX 3BE-

HbBCB:
CH,
c (‘: ~C Hzi CH~
HaC CHs H 2 |
\ C—CH

l CH,~ C:C/ ‘ H ’

ch \CH/ \ i CH,
~CH2 CHz“‘ ‘ ‘
1,4-mpanc- 1,4-yuc- CH, 3,4-npucoenuHeHne

1,2-npucoenunenue

[udps! B Ha3BaHUAX M30MEPHBIX 3BEHBEB 0003HAUAIOT HOMEP aToMa yTiaepoaa,
BXOJISIIIIETO B OCHOBHYIO LIENTb MOJIEKYJIbI U30IIPEHA.

Bnepsble nonuMeprsanuio U30MpeHa B IPUCYTCTBUM KATAIN3aTOPA — METAJLIN-
yeckoro Hatpus — ocymectsui B 1932 rony C. B. Jlebenes, 4To mpuBeso K co3aa-
HUIO TIPOMBIIIJIEHHOCTH CHUHTETHYECKOro kayuyka B Poccum. B 1954 rony
A. A. KOpoTKOB MOJIy4MsI U3 U30IpPEHA CTEPEOPETYIISIPHBIA KaydyK, IPUMEHUB B
KAauecTBE KaTajau3aropa JIMTHUMOpraHuYecKue coequHeHus. [Ipu nmonumepunsanuun
Ha JINTUU WIH JIUTUHOPTraHUYECKUX COECIMHEHMIX CTEpeOoperyiapHbii 1,4-yuc-no-
JMU30IIpEH o0pa3yeTcs JUlIb B YTIIEBOJOPOAHBIX CpefiaX. ITO OOBACHAETCS KOOp-
JUHALMEd MOHOMEpa Ha MOJSPHOM, HO HE JUCCOLMMPOBAHHOM AaKTMBHOM LICHTpE
—C¥—L"", B pe3ysbTare 4ero MOHOMEPHOE 3BEHO NMPUHUMAET KOH(UTYPALIHIO, CO-
OTBETCTBYIOIIYIO 1,4-yuc-cTpykrype:

CH—~—c -~ CH, CH,
%Hw \CSH HC/

2 12 -

X0 5 > S
~CH; i ~CH,—H,C HoLi

JloGaBrieHre BCEro JUIIb HECKOJIBKHX IMPOILIEHTOB AJIEKTPOHOJAOHOPHBIX CO-
eauHeHui — adupa, TeTparuapodypaHa, aNKUIAMUHOB U JIPYTUX BEIIECTB — PE3KO
U3MEHSIET MUKPOCTPYKTYPY 00pa3yromIerocs MmoJIMU30MpeHa — CTAaHOBUTCS MTPEo00-

38



nagaroent 1,4-mpanc- (80-90 %) u 3,4-crpykrypa (10-20 %). DnaekTpoHOg0pHOE
COEIMHEHME CIIOCOOCTBYET nossipu3anuu cBsizu C—Li 10 pa3feneHns Ha HOHBI:
5~ &+
NCHQ_Li + I’leO — ’”(:HQ[LI(()I{Q)n]Jr

B aTOM Cciydyae MUKpPOCTPYKTYpY LENH IOJIMMEpa ONPENesseT KOOPAUHALIMS
uoHa Li" ¢ KOHIIEBBIM 3B€HOM MaKpOHOHA, KOTOPOE UMEET AJUTHIBHYIO CTPYKTYPY.
B ajumnbHON CTPyKType T-3JEKTPOHBI ACIOKAIN30BAHBI U, CIECIOBATEIBbHO, JBA
KpallHUX aToMa YIJiepoja Mo 3JE€KTPOHHOU IJIOTHOCTU SKBUBAJIEHTHBI. J{71s1 kapOa-
HUOHA 3TO BBIPAYXKAETCS CIEAYIOIIUM 00pa3oM:

/ \ /N /

—Cc=—c—t < —> c*—c—¢ c—=t——¢

2 BN VA B

C y4eToM 3TOro KOOpJMHAIMIO HOHA Li" ¢ KOHEYHBIM 3BEHOM IIETH U30MpEeHa,
HECYILIMM 3apsifl, MOKHO IIPEICTABUTh HUKINYECKOU CTPYKTYPOH.

CH,
L2
4
""'CH2
\3
CH_ "CH,
“ s\ "' 1
\s . + ’,I
i

7 _
2 12

MoHoMep MOKET MPUCOEAUHATHCS KaK K MEPBOMY, TaK U K TPETbEMY aTOMY
yriiepoja, 4to npuBoauT K 1,4-mpanc- nimm 3,4-CTpyKType.

Honumepuzayus na kamanuzamopax L{uenepa — Hamma

B 1955 rony nemenxuit xumuk Kapa Llurnep npemnokun KaTaTuTHYECKYI0 CH-
cTteMy, cocrosinyio u3 TpudTmianmomunus (C,Hs);Al u xmopuaa tutana TiCls, nus
CHHTE3A MOJUATUIICHA B MITKHUX YCJIOBUAX — Ipu Temieparype S0-80 °C u nasiie-
HUsIX, He npeBblmaronmx 1 Mlla. 3atem nransaackuit xumuk Jxynno Harra uc-
MOJIB30BaJI ATOT KaTaInu3aToOpP JJIsl TOTYUYEHUSI KPUCTALIU3YIOIIUXCS TTOJTUIIPOIIHIIC-
Ha ¥ nojuctuposia. st 00bsICHeHHST TPUYUHBI KPUCTAITU3AIUN ITUX MTOJTUMEPOB
OH BIIEPBBIE BBEJ MTOHIATUE O CTEPEOPETYIISIPHBIX MAKPOMOJIEKYJIaX.

B nacrosee Bpems k rpyrire karanu3aTtopoB [{urnepa — HaTra oTHOCAT KaTa-
JUTUYECKUE CHUCTEMbI, 0Opa3yrolIHecs: MpU B3aUMOJCHCTBUU OPraHUYECKHX CO-
€IMHEHUH HENEepEeXOAHbIX 1eMeHTOB [-III rpymm u cosieit mepexoaHbIX FJIEMEHTOB
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IV-VIII rpynn. M3BeCTHBI reTEpOreHHbIE U TOMOTeHHbIE KaTanu3aTopsl Lluriepa —
Harra. Ha nepBbIX B OCHOBHOM IIOJIyYarOTCsl U30TAKTUUECKUE MOJIMMEPHI, HA BTO-
PBIX MOTYT OBITh MOJIYYEHBI TAK)KE U CUHIUOTAKTUYECKUE.

MexaHu3M aHMOHHO-KOOPAWHALMOHHOW MOJIMMEPU3aLUU B IPUCYTCTBUM KaTa-
mu3aropa Lurnepa — Hatra MokHO TipesicTaBUTh clieayronum odpasom. [1pu B3au-
moneiicteun Al(C,Hs); u TiCly oO6pasyercst akmusHwili komniexc:

2A1(C2H5)3 + 2T1C14 —> 2A1(C2H5)2C1 + 2T1C13 + C2H4 + C2H6
KOMILJIEKC
BremaBmmii 3 pactBopa TiCls amcopOupyeTcsi mOBEpXHOCTBIO XJIOPIUATHIIA-
JIOMUHHS, CO3/1aBasi LIEHTPhI AKTUBALIUH, K KOTOPBIM MPUCOCIUHSIIOTCS MOJICKYJIbI
MOHOMEpA IMYTEM BHEJIPEHHS MEXIY aTOMOM AIFOMHUHUS W 3THJIBHOW TPYIIION.
Bce nocnenyronye akTbl TPUCOECTUHEHNUS MOHOMEPOB MPOTEKAIOT C YIJIUHEHUEM
YIJIEPOJIHOM €M KOMILIEKCA:

CH,=CH;
T1C13 . /A1<C2H5 + CH2:CH2 — T1C13 . ./A1<\CH2CH2_C2H5 —>
Cl C,H; Cl C,H;s
nH,C=CH,
— TiCl; .. Al_CH;~CH;~CH,~CH~CH; —>
Cl C,H;s

— T1C13 ... Al— (CHQCHz)n+2_C2H5

Cl  (CH,CH,),—C,H;s
[Ipu pacnage xkomriuiekca oOpa3zyercs CMeCh BBICOKOMOJIEKYJISIPHBIX MPOIYK-
TOB CTEPEOPETYJISIPHOTO CTPOCHUS:

—> CH,=CH(CH,CH.),:;—C,H;
TiCl; .../Al_(CHQCHz)nH_Csz AlClgTi%4

\
Cl  (CH,CH,),—C,Hs —>CH,=CH(CH,CH,),.;C,Hj;

8.2. Conomumepu3sanus

Cononumepunsanus — Npouecc 00pa3oBaHus COMOIMMEPOB COBMECTHOM IOJIH-
MepH3aluuen JIBYX WIM HECKOJIbKUX PA3JIMYHBIX MO MPUPOJIE MOHOMEPOB. DTUM
METOJIOM TOJy4atOT BBICOKOMOJIEKYJISIPHBIE COEMHEHUS C IUPOKUM JUANa3oHOM
du3nuecKnX U XMMUYECKUX cBOMCTB. Hampumep, B pe3yapTaTe CONoJIMMEpU3aLNU
OyTaaueHa ¢ akpuJIOHUTPUIOM oOpa3yeTcsi OyTaaueHHUTpUIbHbIN Kayuyk (CKH),
o0naarouil BBICOKON CTOMKOCTBIO K MaciaM U OeH3uHaM. V3 Hero u3roToBIsIFOT
YIUIOTHUTEJIbHBIE MPOKJIAIKU JUIsl JIeTalel, CONPUKACAIOIIUXCS C MacilaMHu HU
PacTBOPUTEIISIMHU:

?N ﬁZN
nCH,=CH—-CH=CH, + mCH,=CH — [-CH,~CH=CH—-CH,—CH,—CH-],
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CononuMepuzaiueil 1300yTuaeHa ¢ U30IPEHOM MOTYy4YalT OyTHIIKAYYyK C BbI-
COKOM Ta30HENIPOHULIAEMOCTHIO:

CH;
|
nCH2=(F—CH3 + I’I’ZCHQZ(E_CH:CHz — [_CHz_({_CHz_q:CH_CHz_]n
CH; CH; CH; CH;

Ha xuMuueckoe coCTOsTHUE COMOIMMEPOB B MOHHOM COTIOJIMMEPH3ALNA OKa3bl-
BAIOT BIIMSHHE KAaTAIN3aTOP U PACTBOPUTEIIb.

[Tpu cononmmepu3aluu MOHOMEPHI MOTYT BECTH ce€0sl HECKOJIbKO MHAue, YEM
IpU UX pa3AeibHOM MoNuMepu3aluu. B 3TOM cilyyae NpoOsBISIETCS B3aMMHOE
BJIMSIHUE PA3JIMYHBIX MOHOMEPOB, B PE3yJIbTaTe€ YEro PeaklMOHHAs CIOCOOHOCTD
OJIHOTO M3 HUX CHJIBHO 3aBUCHUT OT NPUPObI BTOpOro. [Iponecce cononumepusanuun
erie 0oJiee YCIOXKHSAETCS, €CIM B PEAKIIUU Y4aCTBYET HECKOJIBKO MOHOMEPOB.

Cononumepuzaiusi IUPOKO UCIOJIb3YETCS B MPAKTUKE, MOCKOIBKY SBISETCA
IPOCTBIM W OYeHb A(DPEKTUBHBIM METOJOM MOAUPUKAIMN CBOWCTB KPYITHO-
TOHHaXXHBIX NoJauMepoB. Haunbosiee pacnpocTpaHeHa U M3ydeHa JBYXKOMITOHEHT-
Hasi WM OMHapHAs COIMOJIMMEPHU3aIUsl.

MakpOoMOJIeKyJIbl CONOJIMMEPOB COCTOSIT U3 DJIEMEHTAPHBIX 3BEHBEB BCEX MO-
HOMEPOB, NPUCYTCTBYIOIIUX B HCXOAHOM PEaKUMOHHOM cMmecu. Kakapiii MOHOMED
MIPUIAET COIMOJIMMEPY, B COCTAaB KOTOPOTO OH BXOJHWT, CBOM CBOMCTBA, IIPHU 3TOM
CBONMCTBA CONOJINMEPA HE SIBISAIOTCS MPOCTOM CYMMOM CBOMCTB OTIEIBHBIX TOMO-
nosuMepoB. Tak, conep:kaHue HEOOIBIIOr0 KOJMYECTBA CTUPOJIA B LIETISIX MTOJIUBU-
HUJIALETaTa MOBBIIIAET TEMIIEPATYPY CTEKJIOBAHMS IOCIEAHErO, YCTPAHSIET CBOM-
CTBO XJIAIOTEKYYECTH U YBEJIMUYUBAET €r0 MOBEPXHOCTHYIO TBEPAOCTb.

3aKOHOMEPHOCTHU COTOJMMEPU3ALMN 3HAYNUTEIBHO CIIOXKHEE, YEM 3aKOHOMEp-
HOCTU roMonoJumepu3anuu. Eciyu npy roMonojiMMepU3alui UMEETCS OJIUH THII
pacTyIllero pajvkaia U OJUH MOHOMEp, TO MPU OMHAPHOM COMOJUMEPHU3ALIUU, B
KOTOPOM y4acTBYET BCEro JBAa MOHOMEpA, CYIIECTBYET IO KpaillHEH Mepe YeThIpe
TUIA PACTylIUX paJUKaioB. JleCTBUTENBHO, €CIIU IBA MOHOMEpPA A U B B3aumo-
JEMCTBYIOT CO CBOOOTHBIMU paavKaiaMu R°, BOZHUKIIUMU NpPU pacraje MHUIHA-
TOpa, 00Pa3yOTCs MEPBUYHbBIE PAUKAIIbI, OJIMH U3 KOTOPHIX UMEET KOHIIEBOE 3BE-
HO A, a BTOpoH — B:

R'+ A- RA' R'+ B> RB'

Kaxxnplii mEpBUYHBIN paguKal MOXKET PEarupoBaTh Kak ¢ MOHOMEPOM A, TaK U
C MOHOMEPOM B.

Peakuuu cononmMepusanuyu MOTyT IPOTEKATh KaK MO PaAUKaIbHOMY, TaK U IO
MOHHOMY MeXaHu3My. [Ipu HOHHON comoIMMepu3anuy 3HAYNTEIbHOE BINSHUE Ha
IIPOLIECC OKA3BbIBACT NIPUPOJA KaTanu3aropa u pactsopureis. [loatomy cononume-
pBI, MOJYYaeMbI€ U3 OJHHUX U TE€X K€ COMOHOMEPOB IPU OJUHAKOBOM HCXOJHOM
COOTHOILLIEHUM B INPUCYTCTBUM DPA3HBIX KATAIM3AaTOPOB, UMEIOT PA3HBIA XUMHUE-
CKUHM cocTaB. Tak, CONOJIMMEpP CTUPOJAa U aKPUJIOHUTPWIIA, CUHTE3UPOBAHHBIN B
IPUCYTCTBUH MEPOKCHUIOB, COIEPKUT 58 % CTUPOJBHBIX 3BE€HbEB. BmecTe ¢ Tem,
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IIpYM AaHUOHHOW cononuMepu3anuu Ha katanu3arope CsHsMgBr coagepkxannue B Ma-
KpOMOJIEKYJIaX 3BEHbEB CTUPOJIA cocTaBisieT 1 %, a mpu KaTHOHHON MOJIMMEPHU3a-
1y B ipucytctBun SnCly — 99 %.

B npakTudeckoM OTHOIIEHUH MHTEPECHBI OJIOK- U MPUBUTHIE COMOJIUMEPHI. B
MaKpOMOJIEKYJIaX 3TUX COTOJUMEPOB CYIIECTBYIOT YYaCTKU OOJIBIION MPOTSKEH-
HOCTH U3 3BE€HbEB 00OUX COMOHOMEPOB.

brokcononumepwvr onyyaroT pasHbIMU MeToAaMU. Bo-niepBbIX, MpU aHUOHHOU
MOJIMMEPU3ALINHU OJTHOTO MOHOMEPA BO3HUKAIOIINE «GKUBBIE» LIETH, TO €CTh MAaKpPO-
MOJIEKYJIbI, MOTYT MUHULIUUPOBATH MOJIUMEPHU3ALIUIO APYTOrO0 MOHOMEpA

~ AAA" + nB-> ~ AAABB -~

Bo-BTOpBIX, TP UHTEHCUBHOM MEXaHMYECKOM BO3/ICHCTBUU Ha pa3HbIE MOJU-
Mepbl MPOUCXOIUT JAECTPYKIIHS Ieneld u oO0pa3oBaHUE MaKpopaaukanioB. Makpo-
paarKabl, B3aUMOJIEUCTBYSI MEXITy CO00, POPMUPYIOT OIOKCOTIOIUMEPHI.

briokcononuMepbl MOTYT 00pa30BBIBATHCS TAKKE U3 OJUTOMEPOB 3a CUET B3aH-
MOJICHCTBUS KOHIIEBBIX TPYMII.

[IpuBHUTHIE COMOIUMEPDI MOTYYAIOT, KaK MPABUIIO, B3aUMOJICUCTBUEM MOHOME-
pa ¢ MOJIUMEPOM U peXke B3aUMOJECHCTBUEM JIBYX PA3HBIX MOJUMEPOB MEXKIY CO-
0oii. Tak kak B 3TUX Mpolieccax UCIOJIb3YIOTCS peaKIUuK Mepeaaun enu ¢ MpeBpa-
IICHUEM MMOJMMEPHBIX MOJIEKYJI B MaKpPOPaIUKaibl, B COCTaB MAKPOMOJIEKYJI YaCTO
BBOJIAT aTOMbI WJIM TPYIIbI C MOBBIIIEHHON MOABMXKHOCTHIO (Hampumep, Opom),
YTO YCKOpSET peakiuio nepenayu uenu. Tak, eciu B peakliMOHHON cpejie HaXo-
nutcs nonuMmep Ha ocHoBe MoHoMepa CH,=CHX, monomep CH,=CHY u ununma-
TOp, TIpoLiecc 00pa30BaHUs MPUBUTOTO COMOIMMEPA MPOTEKAET TaK:

CHauasia BO3HUKAEeT MaKpOpaJuKal:

R’ + ~CH,-~CHX—CH,-CHX~ — RH + ~CH,—CX—CH,—CHX~.
3aTreM 3TOT MAaKpOPaIMKaJI HHUIMHUPYET MOJIMMEPHU3ALIMI0 MOHOMEpa ¢ 00pa3o-
BaHUEM OOKOBBIX BETBEM:
~CH,—CHX-CH,—CHX~

CH,—CHY-CH,CHY~
[Tonmyyenue 6JI0K- U MPUBUTHIX COMOJIMMEPOB MOYTU BCETJIa COMPOBOKIACTCS
0o0pa3oBaHUEM TOMOIIOJIUMEPOB U3 MPUCYTCTBYIONIUX B 30HE PEAKIIUU MOHOMEPOB.

8.3. Cnoco0b1 mostuMepu3anuu

CriocoObl MpoBeAeHUs MPOILECCOB MOJMMEPU3AIMM OYE€Hb pazHOOOpa3Hbl. B
IPOMBIIIEHHOCTH NPUMEHSIOT CJIEIYIOLUE CIIOCOOBI MOJIMMepU3aluu: OJOYHbIH,
B PacCTBOpUTEIE, SMYJIbCUOHHBIN, CyCIIEH3MOHHBIN, B TBEPAOM U ra3oBoH (ase.

A. Ionumepuzayusa 6 2a3060ii ¢haze VCTONb3YETCS YISl TIOTYUYEHUS] OTPaHU-
YEeHHOTr0 Yucia nojaumMepoB. MoHomep — ra3. BaxxHbIM nmpeumyIiiecTBoM razodas-
HOTO crioco0a SIBJISIETCS OTCYTCTBHE PACTBOPUTENISE U HEOOXOAMMOCTU BBIJICICHUS
rOTOBOrO MOJIUMEPA U3 pacTBOpa. [IpOMBINIIIEHHOE 3HAYEHUE B HACTOSIIEE BPEMS
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UMEET JIMIIb Ta3odazHas MmoJuMepusalus dTUIeHa, IPOTEKAIoNIasi B IPUCYTCTBUU
HEOOJBIIOr0 KOJUYECTBA KUCIOPO/A, UTPAIOIIETO POJIb MHULIMATOPA, TIPHU BBICO-
koM nasieHuu — 110 2000 aTM.

b. Ionumepuzauua 6 meepooit ¢paze. Ee npupoja moka HE yCTaHOBJICHA
(MOHHBIN WM paguKalbHbIN Xapaktep). OcoOEHHOCTh ATOW MOJUMEpPHU3alUU B
TOM, YTO OHA MPOTEKAET MPU TEMIIEpATypax HUKE TEMIEPATYPHI IIJIABICHUS MOJIH-
MepoB. OTCyTCTBHE XUIKOH (Da3bl OrpaHUYMBAET BO3MOKHOCTh MHUIIMHMPOBAHUS
nporecca, B YaCTHOCTH BO3MOXKHOCThH TEIUIOBOHM akTuBauuu. [loaToMy Hambosee
yIOTPEOUTENBHBIMU METOJJaMH MHUIIMUPOBAHUS B TBEPIOH (paze ABIAIOTCS pajua-
[IUOHHO-XUMHUYECKUE U (POTOXUMUYECKHUE

B. Ilonumepuszauyuu 6 6.210Ke TOABEPrarOTCs XUJIKUE MOHOMEPBHI B IPUCYT-
CTBUU PACTBOPEHHBIX B HUX MHULMAATOPOB (MOTYT ObITh OPraHUYECKHE MPUMECH).
Takyio noaumMepu3alrio MOKHO OCYIIECTBIISATh MO MEPUOANYECKOMY U HENPEPHIB-
HOMY criocoOy. B mepBom ciydae monumep oOpaszyercs B popmax, MOMEIIAEMbIX B
o0orpeBaemble Kamepbl. B 3aBUCUMOCTH OT UCIOJIb3yeMoil (POPMBI TOTOBOE H3/E-
JUe MOXET MMEThb BUJI IUIACTUHBI, TpYObl U T. A. HempepsiBHas monumepuszanus
IIPOBOJUTCS B MOJIMMEPU3AIMOHHBIX OamiHgx. MoHoMep, Tpoxo/id yepe3 OalllHio,
MoMaiaeT B 30HBI C PA3IMYHON TEMIEPATypOM, TOBBIIAIONICHCS B HAIIPABJICHUH
IPOJBHKEHUS MOJIMMEpa. B MocienHIon 30Hy NOCTyNnaeT TOTOBBIM MOJIUMED, TAE
OH PACIUIABJISETCA U BBIJABIMBACTCS B BUJIE )K'yTOB, KOTOPbIE HAPE3AIOTCS HA Irpa-
HYJIbI (TaK MOJIy4aroT, HAllPUMEP, MPO3pavyHOE OPTaHUYECKOE CTEKJIO U3 CTUPOJa U
METUJIMETAKPHUIIATA).

I'. Honumepuszayua ¢ pacmeopumenax OCyUECTBISIETCS B CPEIE, PACTBOPSIIO-
e 1mbo MOHOMEp W MoJUMEp, TUO0 TOJIBKO MOHOMEp. B mepBom ciydae mpo-
OYKT PEaKluu — pacTBOpP MOJIMMEpPA B paCTBOPUTEINE. DTOT MPOAYKT UCIOIb3YIOT B
BU/JIE JIaKa WJIU OTAEJISIIOT MOJUMEpP OT pacTBoputesss. OTAEIAIOT MOIUMEpP OTTOH-
KOW pacTBOpUTENS MO0 OCAXKICHUEM TTOIMMEpPa, J00aBJIsisl OcaauTeb (HarpuMmep,
Boay). Bo BTOpOM cnydae monumep 1o Mepe oO0pa3oBaHUs BBINAJAET B TBEPIOM
BU/JIE U MOKET OBITh OT/ENIeH (priibTpoBaHUEM. B pacTBOpe MpoOBOJAT IIIaBHBIM 00-
Pa30M MOHHYIO MOJUMEPHU3ALIUIO.

/. IHonumepuzayusa 6 Imyabcuax NpOTEKAET C OOJIBITUMHU CKOPOCTSIMU U 103~
BOJISIET TIOJIy4aTh MOJUMEPHI C BBICOKOMOJIEKYJISIPHOM Maccoil B BHUJE MOPOIIKA
VI BOJHBIX 3MYJbCcHil. [Ipy SMyJIbCHOHHOM NOJIMMEPU3ALM MOHOMEP HaXOJUTCS
B JIUCIIEPTUPOBAHHOM COCTOSIHUM B BOJHOU CPEJE, CollepKalieit smybrarop. I1po-
OYKT TIOJIMMEPU3ALMH — BOJHAS JUCIIEPCHS MOJUMEpPa — JIaTeKC. BBIIEsoT mom-
Mep M3 JaTekca J0O0aBJICHHEM OJJIEKTPOJUTa Ui pa3pylIeHUs MOBEPXHOCTHOMN
IJIEHKH 3MYJIBraTopa.

E. Cycnenzuonnyio nonumepusayuro npoBOJST B KUJKOCTH, HE PACTBOPSIO-
el MoHoMep, 00BIYHO B BoJie. Pa3mep Kkarens MOHOMEpPA B BOJHOM (ha3e B COTHU
pa3 Oousbiie (0T 1 MKkM A0 1 MM), 4eM npu SMYJIbCUOHHON MonuMepu3zanuu. Takxe
N00aBIIAIOTCS AMYJIbraToOpbl, 00pa3yrolIMe C KalulsiMd MOHOMEpa JUCIEPCHIO.
NHunuatopsl — OpraHnnueckue mepoKCHIbl, paCTBOPUMBbIE B MOHOMEpE (HE B BOJIE).
[Tomyyaembie yacTuipl UMEIOT Gopmy Oucepa wiu rpanyi. [lonumep nerko otne-
JsieTcst OT BOJHOM (a3bl B ieHTpudyre 0e3 cnennanbHol koarysuuu. Ctadunmn3a-
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TOPLBI CYCIICH3UHU JICTKO OTMBIBAIOTCA C IOBEPXHOCTU I'PpaHyJI, IMOJIUMECP COOACPIKHUT
MaJio HpI/IMCCCI\/’I. HC,Z[OCTaTOK MCTOAA — 3arpA3HCHUC CTOYHBIX BOJI.

peakuuen moJTuMepu3anuu

8.4. BoicokoMoJIeKyJISIpHBIE COeIMHEHHS], NT0JIyYaeMble

Hawnbonee pacnpocrpanerasie BMC, moirydyeHHbIE METOJI0OM TTOJIMMEPHU3AIINH,
OTHOCSITCS K TPYIITIe BUHIJIOBBIX ITOJTMMEPOB ¢ 001Iei Gpopmytoit

rae X = —H; —CHj; -CH=CH,; —C¢Hs; —C=N; —OCOCH3; —ClI.

(CH,—~CH-),

X

CBoiicTBa, CTPYKTypa, YCIOBUS TMOJTYUYECHHUS] U O0JACTH MPUMEHEHUS] HEKOTO-
PBIX BaKHEUIIUX MOJIUMEPOB 3TOTO TUIA MPE/ICTABIECHBI B Ta0JI. 2.

Tabmuna 2
[Hommepsl, noJry4yaemblie peaKkuren MoJuMepu3aluu
Hassanue | MoHoMepbI IHony4yennue, CaoiicTBa IIpumenenne
N0JUMEPOB CTpoeHHe
[TonusTH- Dtunex (—CH,—CH;™), Jluneiinas crpykry-| Ilnenka ucnons3yer-
JIeH CH,=CH, Huskozo Oasnenus: |pa, BBICOKas CTe-| cs
— MOHHAs MeHb KPUCTAJUINY-| JJIs yIIaKOBKH, TETI-
MOJMMEpU3alusl; |HOCTH,  OoJiblLuasi| JIuIl,
— HU3KOE€ U HOP- mw10THOCTh.  Cpen-| TpyObl Ui BOABI U
MaibHOE AaBienue; (Ha1 Mr = 50-800| arpecCUBHBIX KH/I-
— KaTaJln3aTophI TBIC. KOCTEH, [IUTaHTH,
[urnepa — Harra;  |TBepaocTh He3Ha-| 1€KOPATHBHBIE TLJIUT-
Buvicokoeo dasnenus: [uutenbHas, — HEy-| KU
— pauKaibHas CTOWYMB K BBICO-| U MIOKPBITHS
nojMMepu3anus; |[KUM  TeMIepaTy-| IPOTUB KOPPO3UH U
— BBICOKOE pam. B TOHKOM| aTMOC(hepHBIX
JTABIICHUE; ClI0€  MOJMATUJICH| BO3JEHCTBUM,
— BBICOKAst Mpo3pavcH MpeAMETHI ObITa
TeMIIepaTypa
[Tonumpo- [Ipommmien (—CHz—qIH—),, Cpemnsis  Mr  =| BopomnpoBoHbIE TPY-
HHIJICH CHZZSZH CH; 300-700 TbIc. OT-| GBI,
CH; — HOHHAsS MOIMMe- [TMYAeTCs  3HAYM-| OOJMUIOBOYHBIH
pH3aLms; TENbHO  OOJBIICH| MaTepuan ¢ aHTH-
_ KaTanu3aTopsl [HPOYHOCTBIO,  UEM| KOPPO3HOHHBIMH
Ilurnepa — Harra  |MOJMOTHIICH,  JiH-| CBOHCTBamy. Ilnenka
HEWHasi CTPYKTYypa,| TPUMEHSETCS
CHOCOOEH KpHCTaj-| B KaYeCTBE YIAKOBKH,
JIN30BaThCS, TEPMO-| THAPOU3OIISIITUOHHOTO

IJIAaCTHYCH

marepuaia. [Ipu
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JI0OABJICHUH TTOPOIII-
Ka

B ac(asbT mocieHuiA
CTAHOBUTCS OoJiee
MIPOYHBIM,
H3HOCOCTOMKUM,
TEPMOCTOUKHUM.

[ monmyuyeHus
KaHaTOB, JeTaJeH 1

Ap.

[TonuBu- Bunwnxno- | (—CH,—CH-), Cpenusis Mr = 62—| JIunoneym, ruapo-
HUIXJOpUA | pul  (MOHO- (ljl 155 ThIc. O6nanaer| 1 ra30M30JSALUOHHbIE
(IIBX) XJIOP3TaH) — pajuKaibHas mo- |BBICOKOH  MPOYHO-| TUICHKHU M JIHCTBI [
CH=CHCl | pmepunsauns; CTBIO, YCTOHYMBO-| EMKOCTEH U Oacceil-
— B oMyiabcun |CTRIO K arpeccus-| HOB,
(5MyIIBraTopsl: 1o~ [HBIM CpesiaM, siiek-| 06owu, TpyOsI,
JIMBUHUJIOBBIA, TPOU3OJIILIMOHHBI- | HE OOosIIecs KOppo-
cimpr,  KenaTuH, |MH CBOMCTBaMH| 3UH,
[OIHAKPUIIOBASI (BMHUILIACT, HEIIA-| MOPYYHH, NEHOILIEH
KUCIIOTA M Jp.) CTU(QUIMPOBAHHBIH | (Ha OyMa)KHON OCHO-
[IBX). Ilnactudu-| Be),
uupoBaHHbil [IBX| uckyccrseHHas koxa,
— IJIACTUKAT — MSAT-| IUIAIU 1 Jp.
KM, MOPO30CTOM-
KWW MaTtepual
[Tonucru- CH,=CH (—CH,—CH~-), bnounslii nonuctu-| JlekopaTuBHBIE TUIUT-
poi C|6H5 (|:6H5 poa  uMeeT cped-| K,
— pazukanbHas mo- [HIO00 Mr = 60-200| crexua, n3omsuus
JINMEpPU3aLHSE, ThIC. XapaKTepu3y-| XOJIOAUIbHUKOB,
—  GioYHbLIi  wumm |€TCS BBICOKOM 4H-| TEIUIO- U
IMYJIBCHOHHBIH Me- [CTOTOH, — TIPOMYyC-| 3BYKOHM3OJIAIN,
TOLL; kaeT 10 90 % u3ny-| KaHaIM3alMOHHbIE
— MHHULAATOPBI YEeHUs] BUIUMOI! Ya-| TpyObl, CAHUTApHO-
ctu cnekrpa. Comno-| TEXHUYECKOe

JUMEp C CHUHTETH-
YECKUM  KaydyKoM
YAAPOIIPOYHBIN Ma-
TepHal.

o0opyoBaHue, JaKu,
KPacKH, TUICHKU

JJI1 TUAPOU3O0JIALNH,
OBITOBBIC U3JICITUS

U ap.

8.5. IlomukoHaeHcanusa

Ilonukonoencayus — nporecc oOpa3oBaHUs IMOJTUMEPOB XUMHUESCKUM B3aHMO-
JNEHUCTBUEM MOJIEKYJ MOHOMEPOB, CONPOBOXKIAIOIINICS BBIIEIEHUEM HHU3KOMOJIE-
KYJISIPHBIX BELIECTB (BOJIBI, XJIOPOBOAOPO/1a, aMMHUaKa, CIIUPTa U JIp.).

B mpouecce monMKoHAEHCALMHM MTPOUCXOAUT B3aUMOJAECHCTBUE (PYHKIMOHAIIb-
HBIX TPYIII, coaepxkammxcs B Mosekysax MoHomepoB (—OH, ~COOH, —NH u ra-
JIOTE€HBI, J1p.). MOHOMEpBI, BCTYMAIOIINE B PEAKIMIO MOJIMKOHACHCALINH, JAOHKHBI
OBITh HE MeHEee YeM OM(YHKIIMOHATIBHEI.
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B o011eM Bujie peakiyio NoJIUKOHACHCAIIUA MOKHO BBIPA3UTh CXEMOM:
na—A—a + nb—-B-b — a(AB),b + 2n + 1)ab,
rae A u B — pagukaisl, BXOASIIME B COCTAB MOJIEKYJI, pEarupyroInX HAU3KOMOJIE-
KYJISIPHBIX BEIIECTB (MOHOMEPOB);
a v b — GyHKIIMOHANTBHBIE TPYIIIIBI, YUYACTBYIOIIUE B PEAKIUU;
ab — HU3KOMOJIEKYJIIPHBIE COCAMHEHUs, 00pa3yrouuecs B BHJE MOOOYHOTO
MPOAYKTA MPU PEAKIUU.

8.5.1. Knaccugpuxayus

Yare Bcero u3 moJMMepoB MOJUKOHICHCAIIMOHHOTO THIIA BBIJCIISIOT CIICTYTO-
mue: gopmanvoecuonsie (HEeHON0-, MOYEBUHO-, METaMUHO(OPMAIIbJICTUIHBIC),
COACHOIPUPHBLE, AMUOHBLE, INOKCUOHDLE.

dopmasiberuanbie
Denono-ghopmanvoezuonoie:
@) HOBOIAUHbBIE CMOJIbL:
(momyyaroT npu HebGoJbIIOM K30bITKE (heHona ¢ katanuzatopom HCI u npyru-
MU KUCJIOTaMHu)

OH OH OH
H
S
n

NCH,O+ (n+1)
n—28

0) pe3obHble CMOTBL:
(kaTanmu3aTop — OCHOBaHUS; pH HeOobIoM n30bITke CH,0)
I ctagus — oGpazoBanue geronrocnupmos (4 1p.)

ﬁ)H OH
CH,OH é
; |
CH,OH
II cragus — oGpa3zoBanue pesona:
OH OH OH

H OH
| cn.on | _CH; | CH |
n+1 © + n O% —>HI O B <‘>+HH20

CH,OH CH,OH
Ha III craguu pe3osibl mepexonsiT B pe3umsl (IPOAYKT C MPOCTPAHCTBEHHOMN

CTPYKTYpOK):
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OH OH H OH
@ -CH2-© CHzé-CHZ-QCHZ...

G G, GH,

OH
@ -CHy- @-CHT -CHZ-Q-CHZ-...
OH OH

i

Mouesuno-gpopmanvoecuonvie
MOJIy4aloT MyTeM KOHJEHCAIlMM MOYEBUHBI C (popmanbaerugoM. Ha meppoit
CTaJuu 00pa3yOTCsl MPOMEKYTOUHBIE TPOTYKTHI (METUIIOJIBHBIE POU3BOIHUE),

NH, NH-CH,OH NH—-CH,OH
I +CH20 I +CH20 I
C=0 —> C=0 —> =
NH, NH, NH—-CH,OH
MOYCBHHA MOHOMCETHJIOJIMOYEBHUHA JAUMETHUIIOJIMOYECBHHA

MEXIy KOTOPHIMH M MOYEBMHOW MPOTEKAET IMOCIENYIolas KOHJEHcalus, ¢ 00-
pa30BaHUEM MPOAYKTA C MPOCTPAHCTBEHHON CTPYKTYPOl (YIPOIIEHHO):

I
Il\I—CHg—N—CHz—I\lI—CHz—NH—. ..
C=0 C=0 CH,OH

I I
. .—N—CHz—Il\I—CHz—N—CHz—O—CHz—I\II—. .

Menamuno-gopmanvoezuonvie

[Ipu B3aumonecTBUU MeIaMUHA C U30BITKOM (popMaliblieTu/ia Ha TIepBOM CcTa-
MU 00pa3yeTcsl TPUMETUIIOIMEIAMUH, KOTOPBIA B CIIA00KUCIION cpesie MmoABepra-
€TCsl CAMOKOHICHCAIINH:

HN N NH, HOCH,N N HCH,OH
CH,O -
N\(N ’ ? N\(N

NH, NHCH,OH

CioxkH03(pupHBIE
THonusmunenmepegpmanam (1aBcaH, TEPUWICH, TAKPOH) MOJTYYAIOT MO CXEME:
nepeaTpuduKanys

l’lH3 C_OOCC6H4COO_CH3 + 2I’ZHO_CH2_CH2_OH

-2CH3;0H
ITOJIMKOHICHCALIMS
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—> nHOCH,~CH,~00C—C¢H,~COO-CH,—CH,~OH >
—> HO-[-0C—C¢H;~COOCH,~CH,~0-1,H + (27 — 1)H,0

[HonmamuaHbIe
MOJIYy4Yal0T NOJUKOHACHCAIIUEH TUAMUHOB C TUKapOOHOBBIMU KHUCIOTaMHU.
nH,N—R—NH, + nHOOC—R’-COOH — (-NHRNHCO-R’CO-), + 2rnH,0
JHaHT (nommamuna-7) [~NH(CH,)sCO—],. [lony4yaroT moJMKOHAEHCANEN ®-
AMUHOPHAHTOBOU KUCIOTHI npu ~260 °C:
nHzN(CH2)6COOH — [_NH(CH2)6CO_],, + I’leO
WJIY TUIPOJIMTUYECKOM MOJIMMEPU3AME Y HAHTOJaKTaMa:
HN o
n | (CHy) - [-NH(CH:),CO-],
oc”
Kanpon (monunamua-6, HailioH-6) [-NH(CH,)sCO—],
[TonydaroT moauMepu3almeil KamnpojakTama WIM MOJUKOHICHCAIlued m-aMu-
HOKAIPOHOBOW KUCJIOTBHI:
HN TIOJIUMEPU3ALIU
OC~ kampoJiaktaM

——> [-NH(CH,);CO-],

nH,N—(CH,)s—COOH Hom/IKOHﬂeHcauy}

Haiision-6,6 (anun, nonnamua-6,6).
[Toy9aroT MOJIMKOHICHCAIIMEH aTUTTHHOBOM KHUCIOTHI C TeKCAMETHUIICHIHAMIUHOM
nNH,—(CH,)¢~NH, + HOOC—(CH,),~COOH ————>
-n H,O
— [-NH>—(CH,)s—NH—CO—(CH,),—CO—],
HaWIOH-6,6 (aHUN)

MOKCHIHDbIE
[IpencraBieHsl B BUJI€ MPOCTHIX MOJUMEPHBIX F(DUPOB, MOTYyYaeMbIX KOHICH-
calel JBYXaTOMHBIX (DEHOJIOB C SMNUXJOPTUJIPUHOM. B KauecTBe HCXOMHBIX
JIBYXaTOMHBIX (P€HOJIOB OOBIYHO UCIOJIB3YIOTCS THAPOXHUHOH U TU(PEHUIIONPOIaH

(muan) u np.

o
o o ot

CH,
T'HMAPOXUHOH JHUaH

B3aumopencTBre NpoTeKaeT 10 CXEME:
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O

/N
mHO—-Ar—OH + mCICH,~CH-CH, ———>m HCl +
C{{z—/CH—CHz—(—O—Ar—o—cHz—CH—CHz—)m—o—R—o—
O H Ar = —penun

Ionyuenue monomepos onsa cunmesa
noauamuonvix BMC
JHaHT (moJMaMuI-7).

HcxomHoe BemecTBO JJIA MOJYYCHHS dHAHTAa — ()-aMUHOXHAHTOBAs KHUCIIOTA,
KoTopyto moiyyatoT u3 stuieHa u CCly B pesynbpTare peakiuu TeIOMepu3aluu
(o0opBaHHOM MOTUMEPHU3AIUN):

HHULIUATO
#CH=CH, + CCly ———> CI(CH,)sCCl; (30 %)
1,1,1,7-TeTpaxnopayikan
H,SO,
CI(CH,),CCl; ——>> CI(CH,)COOH
XJIOPOHAHTOBAA KHUCJIOTA
NH; BoaH,
CI(CH,){COOH —>> H,N(CH,),COOH

(W-aMHUHO’HAHTOBAI KUCJIOTAa
Kanpon (monnamua-6, HaillioH-6).
HcxonaHoe ChIpbe — JTaKTaM €-aMUHOKAIPOHOBOW KUCIIOTHI — KaIlpPOJIAKTaM, KO-

TOPBIA MOXKHO MOJY4YUTh U3 eHola, OeH3ona u nukiorekcana. Hanbosnee pacnpo-
CTPaHEHO MCIIOJb30BaHKE B ATHUX LEJSX (eHoma.

O
CmtaB Ni ¢ Fe H.N-OH

(1)eH011 OUKIJIIOI'CKCaHOJI OUKJIIOI'CKCaHOH
oC Y
—> O C=N-OH —> | . (CH)s
H,SO, HN
OKCHM IUKIIOI'CKCaHOHA KaIlpOoJIaKTaM

Haiiion-6,6 (anua, monuamua-6,6)
HcxomHoe ChIpbe — aIUIUHOBAs KHCIIOTAa W Te€KCaMETHJICHIMAMUH, KOTOPHIC
MOJTyYaroT TI0 CXeMeE:
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&y

(beHOJ'I IMUKIIOTI'CKCAaHOJI OUKJIIOTCKCAaHOH
HOOC—(CH,)~COOH — N=C—(CH,),~C=N — NH,~(CH,)s~NH,
AJUIINHOBAs KHUCJIOTa JUHUTPUIT aHHHHHOBOﬁ TCKCaMCTUJIICHANAaMUH

KHCJIOTHI

2. H,C=CH-CH=CH,——>C1-CH,~CH=CH-CH,~C] 22Ny
OyTaaueH
NC—CH,~CH=CH-CH,~CN —2L_SH,N—~(~CH,~)s-NH,
8.5.2. OcHnosnble 3aKOHOMEPHOCIU U OMIUYUUMETbHBIE 0COOCHHOCMU
peaxkuyuu noa1uKoOHOeHcauuu

[To xapakTepy (GyHKIMOHAIBHBIX TPYIII, B3aUMOJCHCTBYIOINUX MEXIy COOOU
MIPU NOJUKOHAEHCAIUHU, MOJIEKYJIbI IEJAT Ha:

1. MoOHOMEDBI C 83aUMOOEUCBYIOUUMU OOHOPOOHBIMY (YHKIIMOHATBHBIMU
rpynnaMu. Peakuysi mMOJMKOHIEHCALIMA MOXKET OCYILUECTBISATHCA MEXAY MOJIEKY-
JaMH OJJHOTO M TOTO K€ MOHOMeEpa:

nHO_CHz_CHz_OH — (—CHZ—CHZO—),, + (I’Z — 1)H20

MOJIUTJTUKOJIN

2. MoHOMepBI, coliepKalie B MOJIEKYJIE 83aumooelicmeyiouue pazHopoonbsie
(GyHKIIMOHATBHBIC TPYIIIHL:

nH,N-R-COOH — (-NH-R-CO-), + (n — 1)H,O

MOJIMAMMIbI

3. MoHOMEpHI C Hes3aumooeucmsyroumumu 00HOPOOHbIMU (PYHKIIMOHATIBHBIMU
rpynnamu. Peakuus MOJMKOHAEHCAIMU MPOTEKaeT JIMLIb MpPU B3aUMOAECUCTBUU
MOHOMEPOB, UMEIOIIMNX (YHKIHMOHAJIbHBIE TPYHIbl OJTHOTO THIIA:

nH,N-R-NH, + rHOOC-R’-COOH —

— (-NH-R-NH-CO-R’-CO-), + (2n — 1)H,O

4. MOHOMEDPBI C HEeB3aUMOOeUCMBYIOWUMU PA3HOPOOHbIMY (HYHKIIUOHATHHBI-
mu rpynmnamu, Hanpumep H,N-R—OH (amunocniupt). Takue MOHOMEpHI JIJIsl CUH-
T€3a IMOJIUMEPOB MPUMEHSIOTCS PEJIKO.

Ecnu B NOMMKOHAEHCAMU YYaCTBYIOT OOHOMUNHbIE MOJIEKYIIbl MOHOMEPOB, TO
TaKOW MPOLIECC HA3BIBAECTCS 2OMONONUKOHOCHCAYUEIL.!

nHO—(CH,),,—COOH — H—(—0O—(CH,),—CO—-),~OH + (n + 1)H,O

OKCUKHCIIOTBI

B cnyuae paznomunnsix MOHOMEPOB UMEET MECTO 2emepOnONUKOHOEHCAYUSL:
nHOROH + nHOOCRCOOH — H—-(—OROOCR’CO-),—OH + (2n — 1)H,O

CTpykTypa MakpOMOJEKYISIPHOW LENH MOJUMEpPOB ompeaensercsa (yHKIHO-
HaJIbHOCTBbIO MOHOMEPOB. B ciyyae OM(yHKIMOHAIBHBIX MOHOMEPOB MpPHU TOJIH-
KOHJIEHCAuu 00pa3yloTcsl JIMHEHHbIE MONUMEPHI (JUHelHas NOIUKOHOEHCAYUsl)
(cM. mpuMepsl Bbile). Eciyv B MOJMKOHIEHCALMIO BCTYNAIOT MOHOMEPHI ¢ (PYyHK-
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[IUOHAJIbHOCTHIO PAaBHOM TpeM, YeThIpeM U 0oJjiee, TO 00pa3yroTCsl pa3BETBICHHBIE
WJIM MIPOCTPAHCTBEHHBIE MOJUMEPHI (npocmpancmeenuas noiukonoencayus). Yem
6ombI11e GYHKIMOHAIBHBIX TPYII COJIEPKUT MOHOMED, TEM OOJIbIIe 00pa3youii-
Csl TIOJIMMEP MOXO0K Ha KECTKYIO IMPOCTPAHCTBEHHYIO CETKY C BBICOKOM CTENEHBIO
MONEPEYHOro clMBaHus. [IpumMepoM Takoil CTPYKTYpbl MOXKET CIYKHUTh MOJIUMED,
MOJTyYeHHBIN U3 TIIUIEpUHA U (PTaieBON KUCIOTHI.

JIns1t mpoliecca NOJMKOHIEHCAUA UMEET 3HAUEHHUE HE TOJBKO MPUPOIA U YUCIIO
(YHKITMOHATBLHBIX TPYII B MOJIEKYJIE MOHOMEpPA, HO U PACCTOSIHHE MEXIYy HUMHU.
JIeCTBUTENHHO, TIPU B3aUMOCHUCTBUH (DYHKITMOHATBHBIX TPYMI, OTACICHHBIX APYT
OT Apyra TPeMsl UM YEThIPbMsI aTOMaMHU YTIJIepo/a, MOKET oOpa3oBarbcs (Ha mep-
BOM CTaJiiM) BMECTO JTMHEHHON MaKpOMOJEKYIbl IUKIMYECKOE COCAMHEHUE (TISITH-
WIM IIECTUWICHHBIN IMKJ), YCTOMYMBOE COIVIACHO Teopuu Hampsbkenus: baiiepa.
Hanpumep, U3 y-ruipoKCUMaciisiHOW KUCIIOThI B pe3yJIbTaTe BHYTPUMOJIEKYIISIPHON
KOH/ICHCAIIUX BMECTO TOJIMMEpa 00pa3yeTcst MUKINIEeCKH Oy TUPOJIAaKTOH:

TO CH2 CH2 o
CH, O

Y-TUAPOKCHUMACIIIHAA KUCIIOTa 6YTI/IpOJIaKTOH

HO - CH, - CH, - CH, - COOH

[{uknryeckasi CTPYKTypa MOKET BOBHUKHYTh U B PE3yJIbTATE MEKMOJIEKYJISP-
HOUM KOHJICHCAIINH:

H.N -R - COOH NH-R
2 / \
+ 0=C
HOOC -R - NH N =0
T2 R -NH
AMHUHOKHUCJIOTA ,Z[I/IKGTOHI/II'Iepa3I/IH

[{uknu3aius 3aTpyaHsIeTCs ¢ YBEIMUYEHUEM PACCTOSHUSA MEXYy (QYHKIIMOHAIb-
HBIMH TPYIIAMH, B pe3yJibTaTe 4Yero o0pazyroTcsi MaJloyCTOMYUBBIE IUKIIBI. Takum
o0pa3zoM, cnocoOHOCTh OM(YHKIIMOHATBLHBIX MOHOMEPOB K IIUKIU3AIMHU 3aBUCUT
OT HANPSHKEHHOCTH 00pa3yroIerocs IUKIa, YTo, B CBOIO OY€pE/b, ONPEICISIeTCs
paccTostHuEM Mex a1y (YHKIIMOHATIBHBIMU IPYIIIIaMH.

Kpome Toro, Ha mporecc MoJIMKOHEHCAIIMM U Ha PEAKIIMOHHYIO CIIOCOOHOCTD
MOHOMEPOB BIIMSET TAaKXKE pacroiiokeHne (QpyHKIHOHaIbHBIX rpynn. Hampumep,
BHYTPUMOJIEKYJISIpHAS LIMKJIU3AIMsI CTAHOBUTCS HEBO3MOXKHOM, eciu Be (PyHKIIHU-
OHaJIbHBIE TPYIIIBI HAXOAATCS B N-TIOJIOKEHUH O€H30JbHOr0 Koyblia. Ho mukimn3a-
LW TPOUCXOJUT, €CIIN 3THU I'PYIIIBI HAXOIATCS B 0-TI0J0KEHUU. TaK, ecim B 0-10-
JOKEHUH TPUCYTCTBYIOT HEPEAKIIMOHHOCIIOCOOHBIN 3aMECTUTENh WU MEIIAIOIINe
JpyT IpYTry B MPOCTPAHCTBE (DYHKIIMOHAJIBHBIE IPYIIIbI, TO 3TO CKa3bIBAETCS U Ha
IIPOLIECCE TOJIMKOHIEHCALINH.
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Hampumep, 61130cTh aMUHOTPYII B 0-(pEHUICHANAMUHE CIOCOOCTBYIOT 00-
pa30BaHUIO UKIMYECKUX MPOAYKTOB, YTO IPUBOJUT MHOINA K IIOJIHOMY IIpeKpa-
IICHUIO JTMHEHHON NOJMKOH/IEHCALlUN.

Takum oOpa3om, LMKIM3aLMs 3aTPyAHSET, a 4Yallle U BOOOIIE MPENSATCTBYET
npoleccy NOJUKOHAEHCAauu B 1esoM. [loaToMy npu BBEAEHHU B ATY PEAKIUIO
MOHOMEPOB HEOOXO/JMMO YUUTHIBaTh UX CIOCOOHOCTbh K MOOOYHBIM pEaKLUsM, B
YACTHOCTH K LIMKJIM3AIHH.

[TonukoHACHCALIMS TAKXKE MPOTEKAET Yepe3 TP OCHOBHBIE CTaIHU.

1. Obpa3zosanue akmugnwvix yeHmpos (pynkyuonanrvruix 2pynn). Kak npasuino,
MIPY TOJIUKOHICHCAIIMN UCXOAHBIE MOHOMEPHI YK€ COZepKaT aKTUBHBIE (DyHKITHO-
HalbHBIE Tpymmbl. Ho ObIBaeT, 4TO 3TH TPyNmbl CO3/AIOTCA HEMOCPEACTBEHHO B
npouecce nojukonaeHcauuu. Hanpumep, npu cunrese peHoapopmalibIeruaHbIx
MIOJTUMEPOB aKTUBHBIE IIEHTPHI (METHIIbHBIE TPYIIIBI) 00pa3yIOTCs TP B3aUMO/ICH-
cTBUU (heHona ¢ popManbAEeruaom:

H H

+ H_C\H » CH,OH
(deHomocupt

OTH TPYNIIBI 3aTEM BCTYNAIOT B PEAKIIUIO TIOJTUKOHEHCAITUN MEXIY COOOH.

2. Pocm yenu. B npouecce pocra 1enu NporucxXonT BbIACIECHUE HU3KOMOJIEKY-
JSIPHBIX BELIECTB. JTO NPHUBOJIUT K TOMY, UTO COCMAB INEMEHMAPHBIX 36€HbES NO-
JUMepa He cOOMBemcmeayem cocmagy UcXxoo0Ho2o monomepad. B 3Tom 3akirodaercs
OJIHO M3 OCHOBHBIX OTJIMYUN PEAKIUU MOJUKOHAEHCAIMU OT PEAKIHNHU MOTUMEPH-
3a1uu.

Oco0OEHHOCTBIO CTAUU POCTa LEMH MPU MOJUKOHICHCAIMK SIBJISIETCS TO, YTO
€€ MOXXHO MPEJICTaBUTh KAK CYMMY OJHOTHUIIHBIX PEaKIUi, MPOUCXOISIINX MEXKITY
MOJIEKYJIAaMU MOHOMEpA, JUMEpPA, TpPUMEPA U T. .

3. Ilpexpawenue pocma u obpwie yenu. Bropas xapakrepHasi 0COOEHHOCTh pe-
aKIUU TOJIMKOHJICHCAIIUU — €€ oopamumblil xapakmep. Ilpu JOCTHKEHUU COCTOS-
HUSI PAaBHOBECHUSI CKOPOCTh 00pa30BaHUs MOJIMMEpPa Ha KaXI0W CTaIUu B3aMO/IeH-
CTBHUSI MOHOMEPOB paBHA CKOPOCTH €ro paspylieHus (aectpykiuun). s momyde-
HUSl TIOJIMMEPOB C OOJBIION MOJICKYJISIPHOW Maccod HE0OXOIMMO HapyliaTh 3TO
PaBHOBECHE, YAl BBIICIAIOLINANCS B IPOLECCE MOIUMKOHICHCAUH HU3KOMOJIE-
KYJISIPHBIUA MPOAYKT. [{JI1 3TOro Wiy mOBBIIAKOT TEMIIEPATYPY CPE/Ibl, WU ITOHUXKA-
10T nasienue. [lepBoe HEOOXOAMMO /Ji1 MOHMKEHUS BA3KOCTU PEAKIMOHHOU cpe-
JIbl, KOTOpasi BO3PACTAET M0 MEPE TEUEHUS PEAKIIMU MMOJUKOHAEHCAINH, & K CHIXKE-
HUIO JABJICHUS B peakTope MpuOeraroT, 4ToObl BHICOKAs TeMIlepaTypa HE pa3pyliia-
na nosmMep. TakuM 00pa3zom, MOJIEKYJISIpHAsT Macca MojuMepa U CKOPOCTh TMOJIH-
KOHJICHCAIIUM 3aBUCHUT OT MOJIOkKEHHS paBHOBecHs. OHO, B CBOIO OUYEPEb, ONpEIe-
JISI€TCSl KOHILIEHTpale MOHOMEpPa, TEMIIEPATYpPOM, KaTaIu3aToOpoOM U T. 1.
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[ToBbIlIEHNE KOHIIEHTPALlMM MOHOMEpPA YCKOPSIET JTOCTUKEHUE PABHOBECHS W,
CJIE0BATENBHO, YCKOPSIET MOJMKOHAEHCALUIO U IOJYYEHHUE MOJMMEpPa C MAKCHU-
MaJIBHOW MOJIEKYJISIPHOU MACCOU.

[ToBbIlIEHHE TEMIIEPATYPBI PEAKIIUU TAKKE YCKOPSAET MOJIMKOHAEHCAN0. YTo
KacaeTcs JIOCTHXKEHHsI paBHOBECHS, TO 3TO 3aBUCUT OT TEIJIOBOro 3¢ dexTa peak-
unu. Ecim peakuust SHIOTEpMUYECKAs, TO C MOBBIIICHUEM TEMIIEPATYPbl MOJIEKY-
JsipHAsl Macca yMeHbIaercs. Tak kak TeruioBbie 3G (EKThl peakiuii MOJIMKOH ICH-
calud OOBIYHO HEBEJIWKH, TO M TEMIIEpAaTypa PEaKlUU Majio BIMSIET HAa MOJIEKY-
JSIPHYIO Maccy NoJInMeEpa.

Karanu3aTopsl MOBBIIAIOT CKOPOCTh PEAKIUU U YCKOPSAKOT JOCTUKECHHUE pPaB-
HOBecud B cucrteme. Eciu peakiusi 1OBOAUTCA A0 PaBHOBECHS, TO KaTaaW3aTOPBI
Ha MOJIEKYJISIPHYIO MACCY IOJMMEPA HE BIMSIOT.

[Ipouiecc MONMMKOHACHCALIMM MOYKET MNPEKPATUTHCS MO MHOTUM MNPUYMHAM:
BCJICICTBUE YCTAaHOBMBIIETOCS PAaBHOBECHUS B CUCTEME, UBMEHEHUSI CTPYKTYpPbl U
HApYIICHUS! SKBUBAJICHTHOCTH (DYHKIIMOHAIBHBIX TPYIIN, YBEJIUUYCHHS BSI3KOCTHU
PEAaKIIMOHHOM CPEllbl U CBSA3aHHOIO C 3TUM YMEHBIIEHHUS MMOJBHKHOCTH MaKpPOMO-
nexy. [IpoayKTsl MOJMKOHACHCAIIMHU MIPEACTABISIIOT COOOM CIIOXKHYIO cMech. B ee
COCTaB MOTYT BXOJUTh (PPAKIUU MOJIUMEPTOMOJIOTOB, HU3KOMOJEKYJISIPHBIE CO-
€MHEHUS, HEKOTOPOE KOJIMYECTBO HE BCTYNMBIIUX B MOJUKOHICHCALIMIO MOHOME-
POB U J1ayke TOOOYHBIX TTPOYKTOB.

8.5.3. Cononukonoencauus u 610K-COnOJIUKOHOCHCAUUSA

JIst mosryd4eHusl IOJMMEPOB € Pa3HOOOpa3HBIMU U IMOJE3HBIMU CBOMCTBAMH B
pPEaKLMIO MOJUKOHAEHCAUU BBOASAT HECKOJIBKO Pa3IUYHBIX O IPUPOAE MOHOME-
poB. Takas peakiusi MOJMKOHJIECHCALIMM HA3bIBAETCS CONOIUKOHOEHcayueu WIN
COBMECMHOU NOJUKOHOEHCAYUel.

B pesynbraTe 00pa3yroTcs MOJIUMEpbI, MAKPOMOJIEKYJIbl KOTOPBIX MOCTPOEHBI
U3 3BEHBEB, MPEJCTABISAIOMIUX COOOM OCTAaTKH BCEX MOHOMEPOB, B3SITHIX JJIsl MPO-
BEJICHUS MOJIMKOHJIEHCAllMU. B cocTaB MakpoOMOJIEKYI 3TH OCTaTKH BXOSAT OObIY-
HO B CIy4YallHOM COYETaHUHU, 0€3 ONpeAeseHHOro nopsaka. s noayyeHus mosu-
MEPOB C PETYJSAPHBIM PACIIOIOKEHUEM TAKUX 3BEHBEB MOCTYHNAIOT CIEAYHOLIUM
oOpa3omM. BHauasie u3 AByX MOHOMEPOB CHUHTE3UPYIOT CPAaBHUTEIBHO HU3KOMOJIE-
KYyJISIpHBIE TOMOIIOJIUMEPBI — 0.10KU. 3aTEM UX COEIUHAIOT MEXKIY COOO0M 3BEHbSIMU
TpeTbero MoHOMepa. Takoil mpolecc Ha3bIBaeTCAd OJ10K-CONOIUKOHOEHCAYUEH.
Hanpumep, peakiuio COBMECTHON MOJMKOHACHCAIIMA TUAMUHOB C MOJUIPUPaMU
HAYMHAIOT C MPEABAPUTENIBHON MOMMKOHAeHCcauuu. [Ipu 3ToM HE00X0aMM HEKOTO-
pBIii M30BITOK AJAUIMHOBOM KUCIOTHL. B pesynpraTe 00pa3yroTcsi CpaBHHUTEIHHO
HU3KOMOJIEKYJISIpHBIE OJIOKH, UMEIOIIME HAa 00OMX KOHI[AX MaKpOMOJIEKYJIbl Kap-
OOKCHWJIbHBIE TPYIIIIBI:

(n + 1)HOOC—(CH,),~COOH + nHO—(CH,),~OH —>
— HO—(~OC—(CH,);~COO~CH,~0-),~OC—(CH,);~COOH + 21H,0
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JloGaBusisi 3aTeM TeKCaMEeTHJICHANAMUH, «CIIMBAIOT» ATH OJIOKM M TMOJIydYaroT
0JIOK-COTIOJIUMEp — MOJIUAIPUpPaMuUI;

20H~(~0C~(CH,),COOCH,CH,0-),~OC(CH,);,COOH + H-N~(CH)eNH, >

HO—(~OC(CH,){COOCH,CH,0-),~OC(CH,);CO-N
(CHa)s

HO—(—OC(CH,);COOCH,CH,0-),~OC(CH,);CO-NH

8.5.4. Cnocoowt nposedenus noarukonoeHcayuu

[TonukoHeHcaMsi MPOBOJIUTCA HECKOJIBKUMH CIIOCOOaMU: B paciliaBe, B
pacTBope, Ha rpaHulle paszjaena ¢as, B TBEpAOH U razoodpaszHoii dazax. [lonukon-
JICHCAIUs B pacniase TIPOBOJIUTCS TOT/A, KOT/Ia UCXO/IHBIE MOHOMEPHI U TTOJIUMEP
YCTOWYHUBHI K BBICOKUM TEeMIIEpaTypam, MPu KOTOPHIX OOBIYHO MPOXOJIUT PEAKITUS
(200-280 °C). Ilo okoHYaHUU TOJMKOHJEHCAIINYU BHIJABIMBAIOT MOJIUMEP B BUJE
O110Ka (JICHTHI, TIOJIOCHI, IPYTKA) U MOCJIe OXJIAXKICHUS €ro 3Menb4aroT. [Ipenmy-
MIECTBO CIOcO0a — OTCYTCTBHE PACTBOPHUTENS,, KOTOPBIA 3aMEUISIET PEaKIUI0 U
TpeOyeT CBOETO yAalieHus MOCJIE PEaKIMKU U PEreHePalltu.

B pacmeope nonukoHaEHCAIINIO MOKHO TIPOBOAUTH MPHU 00Jiee HU3KUX TeMIIe-
paTypax, 4To SIBJISETCS] MPEUMYIIIECTBOM ATOTO CTI0Cc00a.

[TonmukoHneHCcaMsI Ha epanuye pazodenda ¢haz 3aKIOYaeTCs B TOM, YTO Ha Tpa-
HUIIE pa3iesia IByX HECMEIIMBAIONIUXCS KUAKOCTEH (HampuMep, OEH3MHA 1 BOJIBI)
TTOJIMKOHJICHCAIIHS TTPOTEKAET MTHOBEHHO ¢ 0Opa3oBaHMeM IIeHKH TojuMmepa. [1o
Mepe yIaJIeHHs ToJIuMepa TpaHulia paszena ¢a3 0CBOOOKIAETCS U TOJIUKOH ICHCa-
U] TIPOJTOJKACTCH.

[TonukoHaeHcaus 6 meepooti haze uzydyeHa HenoctaroyHo. OHa MPOTEKAET C
OOJIBIIION CKOPOCTBIO MPU TEMIIepaTypax, OJM3KUX K TeMIepaTrypam IUTaBICHUS
MOHOMEPOB.

[MonmukoHACHCALIUSA 8 2A3000pa3HOU (hasze OCBAWBACTCS B MPOM3BOJICTBEHHBIX
YCIOBUSIX IS TIOMYYEHHUS MOYEBHHO-(OPMATBICTHIHBIX CMOJ, MPH KOTOPOM
OJIUH U3 KOMIIOHEHTOB PEaKIMU — (pOPMaIbIETH]I HAXOUTCS B Ta3000pa3HOM CO-
CTOSIHUH.

8.5.5. BMC, nonyuaemoie peakyueil nOJTUKOHOCHCAUUU

Inokcuonvlie noaumepst — TOIUMEPHl SMUXJIOPTUAPHUHA TIIMLEPUHA H
4,4- nuruipoKcuAN(pEeHUIIpOnaHa

CH; —CH @ O—CH, CH CH,
OH N
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Bricokue armocdepo- u BogocToiikue kauectBa. O01aal0T HHEPTHOCTHIO KO
MHOTMM XUMHUYECKUM W arpecCUBHBIM SIBJICHUSAM, MPOSABISIOT BBICOKHE DJIEK-
TPOU3OJISILIUOHHBIE CBOMCTBA. JIerko COBMENIatOTCsl ¢ IPYTMMHU MOJIUMEPAMH, 00-
pasyst KOMOIIO3UTHI C aHTUKOPPO3UOHHBIMH CBOMCTBAMM.

Honusgpupnwvie nonumepvr — 06pa3yroTCs IPHU B3aUMOJICHCTBUN TIIUKOJICH HIIN
MHOT'0OaTOMHBIX CIIUPTOB € JIBYXOCHOBHBIMH KHUCJIOTAMU WJIA UX aHTUAPHUIAMU.
HO—(CH,),~OH + HOOC—(CH,),~COOH — HO—[—(CH,),~OCO—(CH,),~COO-].-H

Marepuanbl Ha UX OCHOBE OOJAJarOT BBICOKOM aTMoc(hepo- U BOJOCTOMKO-
CThI0. BOJNIOKHA HE MHYTCS, HE HCTUPAOTCS, MPOYHBI. VICIIONB3YIOTCS TIPU MTPOU3-
BOJICTBE O€Jibsi, TKAHEH, KOBPOB, JJAKOB, dMaJjieii, TpPyHTOBOK, MAaTEPHUAJIOB JIJIsl BHY-
TPEHHEN OTAEIKU ITOMEILICHUM.

Honuypemanvt — noNMMEPHbl JU- WIA HOJMU30LMAHATOB C MHOTOATOMHBIMHU
CIIUPTAMMU.
nO=C=N—-R-N=C=0 + nHO—R’—OH — [-CONH—-R-NHCO-O—-R’-0—],

Bricokue ra3zo- u armoc(epocToiKue, Temio- U 3ByKOU30ISIUOHHbIE MaTepua-
JIbl, DJIACTUYHBIE U KAay4yKOINOAOOHbIE. AHTUKOPPO3UOHHBIE JIAKU U KJIEH, TJICH-
KooOpa3yroliyue Marepuaibl B JaKOKPACOUHON MPOMBIIUIEHHOCTH, U30JIAIIMOHHBIE
IUTUTHI B CTPOUTENHCTBE, CKIICUBAHKUE PE3UHBI C METAJJIOM U T. 1.

Denongopmanvoecuonvle noaumepsl — NPOIyKTHI MOJIUKOHIEHCAIUU (eHoa
WIK €r0 MPOU3BOJIHBIX ¢ GopmanbaerugomM. HoBonaunsie (JTMHEHBIE) TEpMOILIa-
CTUYHBI U PACTBOPUMBI, PE3UT (MPOCTPAHCTBEHHBIE), TEPMOPEAKTUBHBI HEPACTBO-
PUMBI, PE3UTOJ — AIACTUYHBIE, PE3UHOMOIO0HBIE COSAMHEHMS, HA0yXaloIIKe B Op-
raHudeckux pactpoputessix. O01agaroT BHICOKONH M3HOCO- U KOPPO3MOHHOYCTOM-
YUBOCTBIO, JIEKTPOU3OIATOPBI, YCTOMUHUBBI K Harpy3Kam.

OH OH

HOBOJa4YHasA CMOJIa
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OH OH
...—CH, CH;@.,.
CH, CH,
CHzl:j:ICHZ."
OH OH

PE30JIbHAadA CMOJIa

Moueeuno-ghopmanvoecuonvie noaumepsl — NOIy4arOT MOJIUKOHICHCAIIUEH
MOYEBHHBI U (popMasIbaeruia.

CH,=0 + H,N-CO-NH, ——> HOCH,NH-CO-NHCH,O0H ——>
....NHCONCH,NHCONH-...

—> ~CHz
... NHCONHCH,NHCO-... urT. 1.

CBGTJIOOKpaHIeHI)I NN 66CHB€THLI, CBGTOCTOﬁKH, TBCPAbI, TepMOCTOﬁKH.
OT,Z[CJ'IO‘-IHI)IC MaTCpuajibl, JIAKHU, KJIICH, IIOPHUCTBIC 1 KOMIIO3UIINOHHBIC MaTCPHAJIbI.

Menamunoghopmanvoecuonvie noaumepsvt — TPOYKThl B3aUMOICHCTBUS Me-
JamMuHa ¢ GOpMaJIbICTHIOM.

HN. N NH, HOCH,N N HCH,OH
i [
+ CH O >
N\(N 2 N\KN
NH, NHCH,OH
Bricokue BOIO- U aTMOC(l)epOCTOﬁKHC CBOﬁCTBa, MCXAHHUYCCKU IIPOYHBI IIPpU
BBICOKOM TEMIICpATypC. B xauecTBe KOMHOSHHHOHHOﬁ IIO6aBKI/I HNCITIOJIB3YIOTCA IJIA

IIPOM3BO/JICTBA MPECCMATEPUAIOB, JCKOPATUBHBIX OYMa)KHO-CIIOMCTHIX IIACTHKOB,
JIaKOB, KPacoK, BOJOCTOMKOM Oymaru u Jip.

56



Honuamuonvie nonumepst — TPOIYKT TOJIUKOHACHCAIMU ®M-aMHUHOKapOO-
HOBBIX KUCIOT (cM. cTp. 50-51). IllenkonoaoOHbIe, MPOYHBIC, YCTOWYUBBIC K UCTHU-
PAHHUIO TKAaHH.

Honusgpupnvie eonoxna (Hanpumep, MOJUITHICHTEpedTATIATHOE) — JIABCaH,
TEPWICH, TaKpoH. [IpoayKT peakiuu MoJuKOHACHCAIIMN STUIICHTIIUKOIS U Teped-
TaJleBOM KHUCIOTHL. He MHymieecss mpodyHoe, yCTOMUYMBOE K MCTUPAHUIO BOJIOKHO.
TkaHu Ha €ro OCHOBE NMPUMEHSIOTCS B POU3BOJCTBE BEPXHEU U HIXKHEW OJICIKIbI,
KOBPOBBIX MTOKPHITUH (B CMECH C IIEPCTHIO).

Ionuakpunonumpunvhsie 6010Kkna (HUTPOH, MaH, OPJIOH, KPUJIIOH, aKpHII) —
OPOJYKT MosuMepu3auu HuTpuia akpuiioBoi kuciiotsel (CH,=CH—CN). Illepcre-
1oJ00HOe, MPOYHOE M TEIUIONPOBOJHOE BOJIOKHO, HE TPeOYeT TJaKeHHs, JIETKO
AIIEKTPU3YETCSL.
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3AK/TIOYEHHUE

CoBpeMEHHOTO 4YeJIOBeKa OKPY>KaeT OTPOMHOE KOJIMYECTBO PazHOOOpa3HbIX
TOBAapOB, U3JEIUN U MATEPUAJIOB, MOIYUYECHHBIX C MCIOJIB30BAHUEM BBICOKOMOJIE-
KYJSIPHBIX COEIUHEHUN (TOJMMEPOB) — BEIIECTB C BBICOKOW MOJIEKYJISIPHOMN
Maccoil (OT HECKOJBKHUX JECSATKOB THICAY JO HECKOJbKMX MUJUTMOHOB), 00Ja/1ar0-
I[MX YHUKAJIbHBIM KOMIUIEKCOM CBOWCTB.

Marepuanbl, KOTOpPbIE HCHOJIB30BAJ YEJIOBEK B CBOCH JIESTEIBHOCTH, BCETAA
UrpaJIM BaXKHYIO, a 4aCTO U OMPEIEISIONIYIO0 POjb B Mporpecce nuBmin3anuu. OHu
XK€ MM Ha3BaHUS LEIbIM 3TarnaM pa3BUTHUS YEJIOBEYECTBA: KAMEHHBINM BEK,
OpOH30BBIN BEK, JKeJIe3HbIN BeK... KOHEUHO, ceifyac Kpyr MarepuasioB, CO3IaHHBIX
U UCIOJIb3YEMbIX B OBITY M TEXHHKE, OCOOCHHO BOCHHOM, YPE3BBIUAMHO HIUPOK.
Opnnako ¢ HeOONbIION AOJEH MPUCTPACTHOCTH COBPEMEHHYIO 30Xy MOKHO Ha-
3BaTh BEKOM MOJHUMEPOB. IIporpecc uenoBedyecTBa, COMPOBOXKAAEMBIA HE TOJIBKO
BO3pacTaHUEM MOTPEOHOCTEN KaXKI0TO YeJIOBEeKa, HO M1 BOBHUKHOBEHUEM CJIOKHBIX
AKOJIOTHYECKUX MPOOIeM, HEM30€KHO MPUBEI K HEXBATKE MPUPOTHOTO ChIpbs. OT-
BETOM I[MBMJIM30BAHHOI'O YEJIOBEKA CTajla pa3padoTka M OpraHu3alys MPOMBIII-
JIEHHOTO MPOM3BOJCTBA UCKYCCTBEHHBIX MaTepuanoB. M miis co3naHus Takux ma-
TEPHUAJIOB OMSTh-TaAKW BHIOPAHBI BEHICOKOMOJIEKYIISIPHBIE COCTUHEHMSI.

BMC — 310 mpupo/iHble U CUHTETUYECKHE BEIIECTBA C OOJIBIION MOJIEKYJISP-
HOM MacCOW, OT HECKOJIBKHUX THICSY JI0 HECKOJIBKUX MHJUTHOHOB. K 3ThM coenune-
HUSIM OTHOCATCSL BCE moauMeEpbl. HO MOHATHE «BBICOKOMOJEKYJISIPHBIE COEAUHE-
HUS» LIAPE, YEM MOHATHE «IOJIUMEPBD». MOJIEKYJbl MTOIUMEPOB MOCTPOCHBI U3
MHOKECTBA 3BE€HHEB — MOBTOPSIIOLIUXCS AJIEMEHTOB, 00pa3yIOLIUXCS B PE3yJIbTaTe
B3aUMOJICMCTBUS U COCAUHEHUS IPYT C APYTOM OJMHAKOBBIX WM PA3HBIX CPABHHU-
TEJIBbHO MPOCTHIX MOJIEKYJT — MOHOMEepoB. BMC He 00s3aTelbHO MMEIOT TaKylO
CTPYKTYPY MaKpPOMOJIEKYJI, HO MOAABIISIONIEMY OOJBIIMHCTBY UX CBOMCTBEHHO I0-
JUMEPHOE CTPOCHHUE.

CHUHTETHYECKUX MMOJUMEPOB U3BECTHO HAMHOTO OOJIbIIIE, YeM NpUpOoaHbIX. Oj-
HAaKO CaMbIM MAacCCOBBIM TOJMMEPOM, HCIIOJIb3yeMbIM B IMPOU3BOACTBE U OBITY,
OCTaeTcsl MPUPOJIHBIN MmojauMep Lesuttono3a. Ee cBoiicTBaMu M 0COOEHHOCTSIMU
CTPOEHHUS MaKpOMOJIEKYJI B 3HAYUTEIHHONU CTENEHU OOBSICHSIIOTCS CBOMCTBA OyMa-
T M XJOMY4aToOyMaXKHbIX TKaHel. [{emtrono3a moa necTBUEM pa3InYHbIX XUMH-
YECKUX PEareHTOB MOXET MPEeBpaIlaThcs B OC3BIMHBINA MMOPOX U MCKYCCTBEHHBIC
BOJIOKHA.

HaunbGosnee BaXXHBIMHU BUIAMH CHIPHsI JIJIS1 IPOU3BOJICTBA MOHOMEPOB SIBIISFOTCS
He(Th, TOMYTHBIN U MPUPOIHBIN Ta3bl, MAIOIINE HAN00JIee YUCTHIC COSAMHEHUSI.

N3 cuHTeTHYECKUX MOJUMEPOB HAMOOJIbIlIee 3HAUECHUE B HAIIIM THU IPUOOpETN
MOJIMATWICH, TOJTMBUHWIXJIOPU/I, TIOJIUCTUPOJI, CAHHTETUHUECKUE KAyUyKH CTEPEOPE-
TYJISIPHOTO CTPOCHMUSI.

[TonumepHble MaTepuanbl ACISAT HA TPU OCHOBHBIC TPYIIIbL: IUIACTUYECKUE
Macchl, KaydyKd, XUMUYECKHE BOJIOKHA. BakHoe 3HaueHue nmpuoopesin Takxke 1mo-
auMepHble TieHKH. [lo ¢pu3nueckuM CBOMCTBAM MHOTHE U3 MOJUMEPOB MOJ0OHBI
NEPEOXIIAXKICHHBIM KUAKOCTSAM WM CTEeKIy. 1103TOMy y MOJIMMEPOB HET YETKOMN
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TEMIIePATypPhl IUIABJICHUS, a €CTh TeMIIepaTypHas 00J1acTh pa3MsardeHus. MHOruM
nojmMepaM B OOJIbIlIeH WM MEHbIIEH CTENEHU CBOWCTBEHHA CIIOCOOHOCTh HaXo-
JIUTHCSI B BBICOKOAJIACTUYHOM COCTOSIHUU.

[Tonumepsl, y KOTOPBIX TeMIeparypa mnepexoja U3 CTEKI000pa3HOTO COCTOs-
HUS B BBICOKO?JIACTUYHOE HM>KE KOMHATHOM, HA3bIBAIOT 3JIACTOMEPAMH, a T€, y KO-
TOPBIX ATa TEMIIEpaTypa BbIlIE, — IIacTHKaMHu. CBOWCTBA MOJIUMEPOB 3aBUCAT OT
CTPOCHUSI MAKPOMOJIEKYJISIPHBIX LIETICH, BUJIa XUMHYECKOM CBSI3M MEXKIY LEMAMU U
AJIEMEHTAPHBIMU 3BEHbSIMU, MOJIEKYJISIPHON MacChl, COCTaBa.

[Tony4daroT moMMepsl IBYyMsI CHOCOOAMMU.

1. Ilonumepuzayus — XUMUYECKUN MPOLIECC, IPU KOTOPOM MOJIEKYJIBI MOHO-
Mepa MPUCOCTUHSIOTCS APYTr K APYry 0€3 BBIACICHHS KaKUX-TMO0O XUMHYECKUX
OpOAYKTOB. Paznnuaror pagukaibHy0, HOHHYI0, HOHHO-KOOPAHHAILIMOHHYO, CTY-
NEHYaTYI0 MOJUMEPU3ALIUIO U COMTOJIMMEPU3ALHIO.

Ceilyac CUHTETUYECKHUE MOJUMEPHI, BBIITyCKaeMble B Mupe, npuMepHo Ha 80 %
COCTOSIT U3 MPOAYKTOB MOJTUMEPU3AIUY.

2. Ilonuxonoencayuss — XAMUYECKUIM MPOIECC, TPU KOTOPOM IPOUCXOJHUT TO-
00YHOE BBIJICIICHHE MOJIEKYJI HEOOJIbIIOro pasmepa. MoJekyssipHas Macca Hapac-
TaeT MeasieHHO. [Iporecc MOKHO MPUOCTAaHOBUTH HA MPOMEKYTOUHOU CTaJANH, YTO
JAeT MPEMMYILIECTBO HAJl PEAKIUEN MTOTMMEPU3ALIUY.

3HAUUTETbHBIE JOCTIKEHUS PA3TUYHBIX 00JIaCTel MOJMMEPHON XUMUU, CTONb
OypHO pa3BUBAIOIIEICS B TTOCIIETHEE BpEeMsl, TOBBICHIIM UHTEPEC PAOOTHUKOB Hay-
KM ¥ IPOMBINUIEHHOCTH K 3TOW OTPACI 3HAHUM.

Jlo nmociienHero BpeMeHu 00beKTaMU MPOU3BOACTBA U UCCIIEIOBAHUN SBIISUINCH
WCKJIIOYUTEIBHO LEMHBIE MOJUMEPHI, JIJTMHA IIENMU KOTOPHIX CYIIECTBEHHO MPEBOC-
XOIUT quaMeTp. B mocnennee necstuneTue ObLUIA CUHTE3UPOBAHBI JICHIPUMEPHI —
MOJIMMEPHI TPUHIUITUAIBHO UHOTO CTPOCHUS. J{eHIpuMephbl Ha3bIBAIOT MOJUMEpa-
MU HOBOTO TIOKOJICHUS, U UM TpeJICKa3bIBatOT OoJbinoe Oyaymiee. Mx ceituac yxe
OPUMEHSIOT B OMOJIOTMH, MEIULIMHE, (DAPMAKOJIOTUH, KOCMETHUKE.

CeronHs 00J1acTh TOJIMMEPHON HAYKH W TEXHOJIOTMU MPOAOKAET aKTHUBHO
pa3BuBaThCsA. Bce 3TO BeleT K PELICHHI0 HACYLUIHOM 3KOJOTMYECKOW 3aJauu —
COXPaHEHUIO KUBOU MPUPOJIBI.

Ho, HecMoTpst Ha TO, YTO CO3/IaHHE UCKYCCTBEHHBIX MATEpPUATIOB B KaKOW-TO
Mepe oOecreuynuBaeT MPUPOIHOE pecypcocOepekeHne, MPOU3BOJICTBO MOJIUMEPOB,
a TAKX€ YBEJIMYECHUE OTXOJOB MOJIUMEPHON XUMHUHU BMECTE C MPOrPECCOM YEJIOBE-
yecTBa YOMBAET M OTPABIISIET HE TOJIBKO KUBYIO MPUPOJTY, HO U CAMOTO YEJIOBEKA,
KOTOPBIM HEMOCPEICTBEHHO C HEW CBSI3aH.
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KOHTPOJIbHBIE BOIIPOCBI U 3AIAHUA
JJI1 CAMOCTOSATEJBHOU PABOTBI

1. Kakue coennHEeHUs1 HA3bIBAIOTCA BBICOKOMOJEKYJSIpHbIMU? B uem ux ot-
JUYUE OT HU3KOMOJIEKYJISIPHBIX COEIMHEHUI?

2. Kakumu ¢u3HKO-MEXaHMUYECKMMHU CBOMCTBAMHU O0aal0T KaydyyKd, TUIacT-
Macchl U BOJIOKHA? B uem ux cX0oJCcTBa U pa3inyus?

3. Jlaiite onpeneneHus: MOJIUMEDP, OJUTOMEP, MAKPOMOJIEKYJIa, MOHOMEp, CO-
CTAaBHOE MOBTOpAIOUIEECS 3BEHO, MOJeKyJisapHas macca BMC, nonumepuzaius,
cTeneHb (KOAPGUIUEHT) MOTUMEPU3AINH, IEPUO UACHTHUYHOCTH, TOMOTIOJINMED,
COMOJUMED, OJIOKCOMOIUMED, IPUBUTHIE U PA3BETBICHHBIE MOJIUMEPBHI.

4. Hanumure y4acTKM MAakpOLENEH, OTPAXKAIOLIME CTPOEHUE HATypalbHOTO
KaydyKa U ryTTanepyu. Y KaKuTe NeproJ UIEHTUYHOCTH JJIA 3TUX (POpM MOoJUuMe-
POB.

5. Kakue noiaumepsl Ha3bIBaIOTCs cTepeoperyigpubiMu? Hanummre Gopmyssl
NOJINXJIOPONIPEHA HU30TAKTHUYECKOTO, CHUHJIMOTAKTUYECKOTO M aTaKTHYECKOTO
CTPOCHHUS.

6. OnuinTe CBOMCTBA JUHEWHBIX, PA3BETBICHHBIX U CETUATHIX MOJUMEPOB. B
YeM UX OTJINYue?

7. IlpuBenute GopMyIibl MOTUBUHUIXIIOPUIA, TTOJIUBUHIINICHXIOPUAA, TIOTHU-
BUHUI(GTOpUIA U TTOTUTETPadTOPITUIICHA.

8. Hanumure ¢hopmynbl nonubyTaaueHa, yuc- U mpanc-noJIunu30IpeHa u mo-
JUXJIOPOTIPEHA.

9. Kakue tpeboBaHuUs PEABIBISAIOTCS K MOHOMEpPAM, UCIIOJIb3yEMbIM B CUHTE-
3€ MOJMMEPHU3ALUOHHBIX U OJIUKOHAEHCAIHOHHBIX BMC?

10. IIpuBeauTe MEXaHU3M LEMHON MOJUMEPU3ALNN. YKAXKNATE dJIEMEHTApPHBIC
aKTBI ITpOLECCA.

11. Kakue MeToapl MHUIIMUPOBAHUS MPUMEHSIOTCS MPU CBOOOIHO-paIUKAIb-
HOM MOoJMMepU3aun’?

12. Hanumurte ¢hopMysbl COEIMHEHHUM, KOTOPBIE SIBISIIOTCS PEryJsiTOpaMu, 3a-
MEUIMTENSIMU ¥ WHTHOUTOpaMHU TMpU PAAUKAIBLHON MOJMMEpPHU3ALMH AJTKEHOB.
JlatiTe 0OBSICHEHUS JEUCTBUIO STHX BEIISCTB.

13. Yro Takoe tenomepusanusa? [IpuBeaure MexaHus3M Mmpoiecca.

14. Kak BiusieT KOHIIEHTpalus UHULIMATOpa 1 MOHOMEpA, TeMIepaTypa U J1aB-
JICHUE Ha CKOPOCTh PaJAMKAIBLHON MOJMMEpPU3AIii U MOJICKYJIIPHYIO Maccy o0pa-
3yronierocs nojumepa’?

15. Hanummre ¢opmyssl KaTaau3aTOpPOB, KOTOPBIE HCIOJB3YIOTCA MPH Ka-
TUOHHOW U aHWOHHOM Mmonumepusanuu. B yem ux paznuuue?

16. IlpuBenure MexaHW3M KaTHOHHOW mNonumepusanuu. Kakue coenuHeHus
UCIOJIb3YIOTCS IPU KATUOHHOW MOJIMMEPHU3ALIMHU B KaYE€CTBE MHTUOUTOPOB?

17. Onumure 0cOOEHHOCTH OOpbhIBA MMM NPU AHUOHHOW MOJMMEpPHU3ALINH.
YT0 Takoe «GKUBBIEY MOJIUMEPHI?
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18. [IpuBeauTe MexaHU3M cTepeocnenuduueckord MoJIMMEPU3alUU ¢ UCTOIb-
30BaHMeM KaTtanuzaropa L{urnepa — Harra.

19. Hanmmwnre cxemy ruIpoJIMTHYECKON MOJIMMEPU3ALINH KalpoIaKkTama.

20. HamumuTe cxemy MOIMMEPHU3AIUMU [UKIOCUIOKCAHOB M ITUKI0(ocdo3e-
HOB.

21. Hanummure ypaBHEHHE MOJIMKOHICHCALIMOHHOTO paBHOBecHs. Kak 3aBucUT
CPEIHssl CTYNEHb NOJMMEPU3ALMH OT COAEPKaHNs MPOCTEHIIETO BEIIECTBA, BbI/IE-
JISFOIIETOCs MPU PEAKIINH ?

22. Hanummure cxeMy peakiuu MOJUPEKOMOMHAIUM HA MPUMEPE AUU3OIPO-
nuiI0eH30J1a.

23. IlpuBenuTte NpuMephl MOJIYYEHHS OJIOKCOMOIMMEPOB, OTHOCSIINXCS K Kap-
0011eMTHOMY-KapOOIIEMTHOMY, TE€TEPOIIETHOMY-KapOOLEMTHOMY M T€TEepPOIEITHOMY-
reTepOLEITHOMY THUIIAM.

24. IlpuBeguTe CXEMBI MOJYYEHHsS] TPUBUTHIX COMOJUMEPOB. Kakue MeTonsl
OCYUIECTBJIEHUSI MPUBUTON COMOJIMMEPHU3alMU 0e3 00pa3zoBaHUs TOMOIOJIUMEPOB
UCIIOJIb3YIOTCS?

25. Hanumure npumepsl NOJMMEPAHAIOTMYHBIX IpeBpauieHnid. YTo Takoe
CTEIECHb NPEBPAIICHUS, HEOAHOPOJHOCTD [0 XMMUYECKOMY COCTaBy?

26. IlpuBenure nmpuMepbl MAaKpOMOJEKYJSIPHBIX peakuuil. Hanummre cxemy
BYJIKAHU3ALMH IPUPOJTHOTO KaydyKa.

27. Yro Takoe crapenue noaumepoB? [IpuBenurte hopmymsl cTabUIN3aTOPOB
AHTUOKCUIAHTOB. Hanuimre cxempl peakiiyii, B KOTOPbIX OHH YYacCTBYIOT.

28. Kakue noiauMmepHble KaTHOHWUTBI M aHMOHUTHI Bbl 3Haere? Kak ocymie-
CTBJISIETCSl pereHepanusi HOHOOOMEHHBIX CMOJT?

29. IIpuBeaute GOpMYJIbI CI0KHBIX 3(PUPOB LEJUTOI03bI C A30THOM U YKCYCHOM
kucnotamu. Kakue TpuBHAIbHbIE HA3BaHUSl WCIONB3YIOTCA JUISl ATUX MPOU3BOJI-
HBIX LIEJUTIOJIO3BI?

30. Hanummure cxembl MOJMy4YEHUs! MOJMAMUJIOB, MOJUYPETAHOB U MOJIUMOYE-
BUH.

31. Hanumwure Qopmyiny dparMeHTa MakKpOMOJEKYJIbl MOJIUMETUIICHOKCH-
dbenuniena (dhenondopmaabaeruagHON cMoibl). Kakue coeauHeHUs Ha3bIBAIOTCS
HOBOJIAKOM, PE30JIOM U PE3UTOM?

32. HaitnoH-68 MoxeT ObITh IMOJyYeH IIPU B3aUMOJICHCTBUN JHAMUHA C JUXJIO-
panruapuaoM. Hanummre cxemy peakiiuy MOJIy4YeHUs: 3TOro MoJuMepa.

33. N300pa3ure cxeMaTUYHO yYaCTKH MakKpoLened mpauc- U yuc-mojuxiio-
porpeHa.

34. Hanumure ¢hopMynsl pparMEeHTOB MaKpOMOJIEKYJIbI MeJIaMHHO-(OopMaib-
JETHIHOTO MOJIMMEPA JIUHEHHOTO M CETYATOr0 CTPOEHHUS.

35. Hanummure GopMynsl (pparMeHTOB MaKpOMOJIEKYJIbI MOYEBHHO-(HOpMAaIIb-
JETHIHOTO MOJIMMEpa JIUHEHHOTO U CETYATOr0 CTPOEHUS.

36. N300pa3uTe y4yacTOK MakKpOMOJIEKYJIbl MOJUMEPA, MOTYYCHHOTO MOTUKOH-
JieHCcaluel TIuiepruHa U (TajeBoi KUCIOTHI.

37. llpennoxure mMyTH NOJydeHUs U3 OeH3oa:
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— peakiuel MOJMKOHJAEHCAMN O YHKIIMOHAIHHOTO CHUIBHOKUCIOTHOTO Ka-
TUOHUTA;

— peakIeii conoimMepus3aii MOHO(QYHKIIMOHATILHOTO CJIA00KUCIOTHOTO Ka-
TUOHUTA;

— peakiued ComoIuMepHu3aluid MOHO(PYHKIIMOHAIBHOTO CHUIIbLHOOCHOBHOTO
AHUOHUTA.

38. IlpuBeaute nBa nmpumMepa amponuTa, OAUH U3 KOTOPHIX — MPUPOTHOTO Xa-
pakTepa.

39. Hanummre MeXaHU3M MPOLECCa YCTPAHEHUSI HOCTOSTHHOM KE€CTKOCTH BOJIbI
C UCIIOJIb30BAHUEM COOTBETCTBYIOIIETO HOHUTA.

40. Hanumute MEXaHU3M MpoIecca MOJIMMEPU3ALINK MPOMUJieHa (KaTaau3aTop
OyTUITHATPHIA).

41. N300pa3ute yyacTOK MakKpoOIENU COIMoJIuMepa M300yTUJIEHA W W3OMpEHa,
UMEIOIIETO CTEPEOPETYIISPHOE CTPOCHHUE.

42. N300pa3ute yyacTOK MaKpOIIEIy COMOJIMMEpa BUHWIIAIIETaTa U CTUPOJIA.

43. IlepeunciuTe OCHOBHBIE IPU3HAKKA CTPOEHHUS M YCIIOBHUSl CHHTE3a BBICOKO-
MOJIEKYJISIPHBIX COEAUHEHUN, TOJYYEHHBIX MOHHO-KOOPAMHAIMOHHOMN MOJIUMEpHU-
3aluei.

THUIIOBBIE 3AYETHBIE TECTOBBIE 3AJIAHUSA

M3 MHOTrOYHCIEHHBIX U3BECTHBIX (POPM TECTOBBIX 3aJaHUM 3J€Ch UCIIOIb3YIOT-
csl IB€: «BbIOpATh MPAaBWIIBHBIN OTBET» (KaK MpaBujio, U3 Habopa He MeHee 4—8 OT-
BETOB, U3 KOTOPBIX MPABUILHBIMU MOTYT OBbITh OJIMH WJIM HECKOJIBKO) U «YCTaHO-
BUTH coOoTBeTCTBHE». Ilocmennss ¢opma sBiIseTcs Npeodsafaroliel, MOCKOIbKY
Ja€T BO3MOXHOCTh MPOBEPUTH ACCOLMATUBHBIE 3HAHUS JIEMEHTOB CpPa3y HECKOJIb-
KHUX MHOXECTB, T. €. 3HaHUs HE OJIHOTO, a psifla OCHOBHBIX pa3/ieoB Kypca «Bsico-
KOMOJIEKYJIIPHBIE COEIUHEHUS.

A. YcTaHOBHUTE COOTBETCTBHUE

1. Memoo cunmeza BMC
Cnoco6 nosryyenust
A. TlonukoHneHcanus
b. Ilonmnmepusanus
B. Cononmmmepuzanus
BMC
[Tonuuzo0yTuieH
I'mudranesas cmona
byTanneH-HUTPUIIBHBIN Kay4uyyK
[TonuokcusTHIIeH

B —
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0 =AW

e

1.
12.
13.

Kanpon

DHaHT

Terpadropatuiien
[Monmudopmansaerun
IlonuBuHHMIaneTar
[TonmnaxkpunoHuTpui
byragueH-cTUpONIbHBIN KaydyK
[Tonmcaxapuabl

JlaBcan

2. lIpoucxosncoenue BMC

Bux BMC

A. UckyccTBeHHBIE
b. ITpuponnsie
B. Cunrernueckue

WX R

e T e e e T Y
N U AL SO

BMC

byTranneH-cTUpOIBHBIN KaydyK
Kpaxman

AMMIIONIEKTUH
[TonmmBuHMWIXIIOpU

I'mukoren

[TonuBuHUIaLIETAT

Llennrono3a
AlleTHILICIIIII0NI03a
TerpadropaTuiien

beaku

. AmMuiosa

Buckoza

Kanpon
DOnokcuaHas cMoJia
[TommaTriien
Hutpouemnonosa
[TosmmmcTupon

3. Knaccugpuxayua BMC
Buag BMC

A. Cnoxnospupuasie BMC

b. lonmmamuaasie BMC

B. BMC ¢ npocToii 3pupHOii CBs3bIO

I'. BMC Ha ocHOBE TMEHOBBIX MOHOMEPOB

BMC

1.

[Tommuzonpen
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OHaHT
AMUIIOTIEKTUH
Kanpon

Kayuyk

JlaBcaH
['mudranesas cmona
DHaHT
[Tomurimukonu

10. Kpaxman

XNk W

4. Homenknamypa BMC
IHonuamun
A. Ilomramna-7
b. ITommamu -6
B. Ilomuamua-6,6

BMC
1. Haition (anun)
2. Kanpon
3. DHaHT

5. ITnacmmaccot
Hanoanurenau
A. XnonuaroOymakHas TKaHb
b. CTek10BOJIOKHO
B. XnonkoBas 1eirono3a
I'. bymara
. dpeBecHas myka

KoMno3HnmuoHHBIE IJIACTMACCHI
1. Kap6oaut
2. Tekcroaut
3. CTEKI0BOJOKHUT
4. BonoKHHUT
5. I'eruHakc

6. Knaccugpuxayua BMC
I'erepouennsie BMC
A. A3oTcoaepxaiine
b. Kucnopoaconepxaiue

Kapo6ouennsie BMC
B. [TonnyrieBoaopoibl HENPEAEIBHOTO psija
I'. "'anoreHnpon3BOAHbBIE TIPEEIBHOTO psAJia
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. Cnoxuble noaudGupsl

BMC

[Tonmxnoponpen
ITonmnokcumeTunex
[TonmuuzoOyTuiex
['mudranesast cmona
ITonuBunumanerar
[TonmuOyTanuen
[TomureTpadTopsTrien
[Tonucaxapuasl

9. Tlonuunsonpen

10. ITonmokcusTuieH

11. ITonumeTunmeTakpuaat
12. DHaHT

13. JlaBcan

14. ITonuBUHUIXIOPU

15. Kanpon

PN R LD =

7. Knaccugpuxayus BMC
Bux BMC
A. IIpuponnsie oprannueckue BMC
b. [Ipupoaneie Heoprannueckue BMC
B. Cunrernueckne BMC
I'. UckyccrBennsie BMC

Hosumep

1. ITonmmakpunOHUTPUIT
2. HatypaJIbHBI LIETK
3. Kapbun

4. JIMHUATPOILICILITION03a
5. I'padur

6. [Tonmudopmanbaeru
7. Buckosa

8. llepcth

9. Auerunuenitono3a
10. Ilemmrono3a
11.  Kampon

8. Cmpyxkmypa BMC
[TocnenoBaTenbHOCTh MPUCOSTUHEHUS HIIEMEHTAPHBIX 3B€HHEB B MAKPOIICTIH.
A. «rojioBa — royioBa»
b. «ronosa — xBocT»
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B. «aeynopsaoueHHoe»

YyacTtok MaKpOILCIIn
—> .~CH,~CH-CH-CH,~CH-CH,~..
R R R

nCH,=CH-R —>...—CH2—(FH—CH2—C|H—...
R R

—> . ~CH~CH-CH-CH,~.
R R

9. Cmpykmypa BMC
Cnoco0 pacnoJio:keHnsi 3aMecTUTeIeH B 3JIeMEHTAPHbBIX 3BEHbSIX
A. ATakTuyecKuit
b. NM3oTakTHueckuii
B. CunanoTakTH4eCKUid

YyacTok Makpouenu
- .—CHz—ﬁZH—CHz—(FH—CHz—(llH—. ..
CH; CH; CH;

fH: GH,

2. ...—CHz—(le—CHz—CH—CHz—CH—...

[E—

CH;
CH;
3. ...—CHz—CH—CHz—C‘:H—CHz—CH—...
C|:H3 (|:H3
CH; CH; CH;
4. ...—CHz—éH—CHz—CH—CHz—C'H—...

10. Cmepeouszomepus BMC
IIpocTpaHcTBeHHasi CTPYKTYpa y4acTKa MaKpoUenu

A. CH: _CHrCH
_C=CH C=
_CHz CH3

CQCHz—
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b. C%

—CH2 c/ C CH
CH3

Hz—

Crpoenne
1. yuc-crpoenune
2. mpauc-CTpoeHUE

11. Iloayuenue nonukonoencama

Kucaora (monomep)

A. y-aMHUHOSHAHTOBAs

b. w-amuHOKanpoHoBas

B. y-amuHOKanpoHoBas

I'. e-amuHOZHAHTOBAs

J1. e-aMHUHOKaInpoOHOBas

E. w-amuHO3HaHTOBAs

BoJiokHo
1. Kammpon
2. DHaHT

12. Ilonyyenue BMC
@OyHKIMOHAJIBHBIE TPYNINIBI B MOHOMeEpe, o0ecrieYnBaoIue MOJTUKOH/IeH-
CAlMI0 WJIU MOJIUMEePHU3ALHI0

A. —C=C<
b. -NH,

b

SH

I'.-OH
J1. -COOH

Mosumep
[TonmnakpunoHUTpUII
Caxapo3sa
[Tomunponunex
I[Honnamuna-6
['mudranesas cmona
[Tomudopmansaerua
[TomumeTnnmerakpuiiat
[Tommctupon
OHaHT

WX R W=
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10. ITonucaxapun
11. IHomunentua
12. Tlonuatunenrepedranat

13. Ioayuenue 6010K0H
BoJsioxkna
A. Halinon
b. Kanpon
B. JlaBcan
I'. OHant

DopMyJIbI MOHOMEPOB, U3 KOTOPBIX MOJY4YEeHbl BOJIOKHA

1.CH,-CH,-CH
| ™~co
CH,-CH, HH.~"

2 HOOC-(CH)y-COOH n HoN-(CH,)-NH,

3 HO-CHy-CHy-OH o HOOC@CDDH

4. HoN-(CHy)g-COCH

14. Ilonyyenue BMC
Oo6mas popmysa moHomepa H2C=(|?H, rjae

X
A. X = _CH3
b. x =—-CH=CH,
B.x= _O_(”:_CH3
F X = _C6H5
. x=—-C=N
E.x= —%?—CH3
CH;

K. x=—-0OH

Hosumep
1. TloNMBUHUIOBBIN CIUPT
2. lloamBuHHMIaeTaT
3. Ilomubytaguen
4. TlonuakpuiaOHUTPUIL
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5. llomuctupon
6. Ilonmuuzonpen
7. llomuanponwuiieH

15. Ilonyuenue BMC
Oo0pa3oBaHne MaKpolenu MOJUMepPa MPOUCXOAHUT 32 CHET:
A. pacKpbITU LIMKJIA;
b. pa3pbiBa 1BOMHBIX CBSI3€EM;
B. B3auMoaeiicTBUSI OIMHAKOBBIX (DYHKIIMOHATBHBIX TPYIIIL;
I'. B3auMopaeicTBuUS pa3HbIX (DYHKIIMOHATBHBIX TPYIIIL.

Mommmep

1. ITonmmakpuaOHUTPUII
[TonmuaTUIIEHT TUK OB
AMUIIONEKTHUH
[TomMBUHWIIOBBIN CIIUPT
I'mudranesas cmona
OHaHT
[Tomctupon
Lemnronosa
Kampon
[TomumeTnnmerakpuiat
IHonupTnneHokcug

i Al

16. Ilonyuenue BMC
Cnoco6 nosyyenuss BMC
A. CononmmMepusanus
b. IlomukonaeHcauus
B. ITonmumepuszanus

IMosumepwl
Crupon-meTunMerakpuiaT
[ToAMATUAEHTIINKOIb
AMWIONEKTUH
[Tonmamui-6 (karpon)
byragueH-cTUpOIIbHBIN KaydyK
ITonuBuHMIanerar
[Tonmumernnakpuiiar
[TomucTupon
[TonuyTunentepedranart
[Momumponunex

SOXIANRA L=

[E—

17. Ionyuyenue BMC
Joist mostydenusi mnoJMKoOHAeHCAIMOHHbIX BMC ucnob3yorces
A. MoHomepbl ¢ HEB3aUMOJICUCTBYIOIIMMHU OJHOPOJHBIMU (PYHKIIMOHAIbHBIMU
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rpyInmnamMu

b. MoHomepsl ¢ HEB3aUMOJECUCTBYIOIMIMMHU PA3HOPOAHBIMU (PYHKIIMOHAIbHBIMU
rpyInmnamu

B. Monomepsl ¢ B3aUMOJACUCTBYIONIMMHU PA3HOPOAHBIMU (PYHKIIMOHAIBHBIMU
rpyInmnamu

I'. MoHoMepBI ¢ B3aUMOJICHCTBYIOIIMMU OJHOPOAHBIMUA (PYHKITMOHAIBHBIMU TPYTI-
namu

Oo6mas ¢popmysia BO3MOKHOTO MOHOMeEpa
1. NH,~R—NH,
2. HOOC—R-COOH
3. H,N—R-COOH
4. HO—R-OH
5. HbN—R-OH
6. HO-R—COOH

18. Mexanusm noaumepuszayuu
Craaum peakuum
A. MnunuupoBaHue
b. Poct nenu
B. O6pbI1B e
IIpumep B3aumoaencTBus

1. RZCH, -CH,R + CH,=CHR— R{CH,-CHR-CH,-CHE’
2 NH,+ CH,=CHE—* H,N-CH,-CHR

7 - r + o
3. R[CH;-CHR] ;CH;-CHR + E-CH, -C HR—'-R{[CH:; -CHRn-CH,-CHR.-CHR.-CH, -CHF

4. H,N-CH,-CHR. +, CH,=CHR — H,N-CH,-CHR, ,— CH,CHR

19. Xapaxkmepnuvie ocodennocmu mMexanuzmos
noaumMepu3ayuu U NOATUKOHOCHCauyuu
Cnoco0 noJsryyenust
A. Tlonumepuzanus
b. IlonmukonneHcanus

Cxema peaknumn:

1. MX+ My—) M)(+y

2. MX + M — M)(+1

3. BMC o0pa3zyetcst moutu cpasy mociie Hauajla peakiiiu U BILUIOTh J0 3aBEPILICHUS
€€, B PEaKIIMOHHON CMECH HAXOJSTCSI MOHOMEP U MOJIUMEp OOJIbIION MOJIEKYJIISP-
HOU Macchl. [TpoMekyTouHbIEe NPOAYKTHI, KAK IPABUIIO, HE MOTYT OBITh BbIIEJICHBI.
4. BMC o0Opa3yrorcs, Kak MNpaBHIIO, TOJBKO MPU MPAKTHUUECKH MOJHOM 3aBepIlie-
HUU peakuud. MoHOMep Hcue3aeT MOYTH cpa3y BCIEACTBUE OOpa3OBaHUS He-
OOJBIINX TIOJUMEPHBIX MOJIEKYJ, KOTOpbIE 3aTeM pearupyrT MEXIy COOOH,
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npeBpalniasch B 6ojiee KpyIHble YacTUlbl. [IpomMexyTouHbIe TPOAYKTHI MOYKHO BbI-
NEIUTD.

5. 1o mocTuKeHus: CpaBHUTEIBHO OOJIBIION ITYyOMHBI pEaKIuu yBEIUYECHHE MpO-
JOJKUTEIIBHOCTH €€ MPAKTUYECKH HE BIMSIET HAa MOJIEKYJISIPHYIO Maccy MOJUMeEpa,
pacTeT B OCHOBHOM €r0 KauecTBO.

6. MouekysipHasi Macca HEMPEPBHIBHO PACTET B XOJAE PEaKUUHU, U JUIIb IPH MpaK-
TUYECKOM 3aBEpIICHUH €€ 00pa3yeTcs BHICOKOMOJIEKYJIISIPHBIN MOJIUMED.

20. Ilonumepuszauyus
Bua nosimmepusanuun
A. Katnonnas
b. AunonHas
B. MoHHO-KOOpAMHAIIMOHHAS
I'. PannkanbHas

YcioBus NPOTEKAHUS PeaKIUU
1. YnerpaduoneroBoe o0myueHue
2. IlpuMmeHeHne 3IEeKTPOHOJOHOPHBIX KaTaanu3aTOpOB
3. [IpuMeHeHue 31eTPOHOAKIENITOPHBIX KaTaIU3aTOPOB
4. ITpumenenune karanuzatopa Llurnepa — Hatra

21. llonumepuszayus
Hcnoab3yercsi npu noJMMepu3anuu
A. NUnunmarop
b. Karanuzarop
Dopmyaa
1. Al(C,H5); + TiCly
2. C6H5—%—O—O—(”I—C6H5

3. CH;

|
C(,Hs—(‘Z—O—OH
CH;

4. LiH

22. IHonukonoencauus
Buja moJiMKoOHaeHCAIITMOHHOM Lenu
A. Jluneiinas
b. IIpocTpancTBeHHas

Y4acTBYIOT MOHOMEPHI

1. I'muuepun + ¢raneBas kucnora
2. ®enon (M30bITOK) + hopMaNIbIETH, KaTAIU3aTOP — KUCJIOTa
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3. DTUNEHTIIUKOJIb + (TasieBast KUCI0Ta
4. ®opmanpaerus (M30bITOK) + GeHOII, KaTaTu3aTop — OCHOBaHUE

23. llonumepuszauyusa. Illonuxonoencayus
BMC
A. IToTMBUHUIOBBINA CIUPT
b. Ilonumerunmerakpunar
B. Ilonmakpunonutpui
I'. [TommaTrnenTepedTanat
J1. IlonuBuHMIaLIETAT

3HeMeHTapHﬂe 3BE€HO MaKpouemnu

[E—

. ...~ 0C-CcH,—~COOCH,—CH,—0O—...
.. .—CHz—(EH—...

CN
CH;

L ~CHC—.
(|?OOCH3

4. .. .—CHz—(EH—...
OCOCH;3

- .—CHz—(EH—...
OH

\S)

(%)

V)]

24. Ilonukonoencauusn
ITapa MoHOMEPOB NPHU NOJTUKOHIEHCALNH

A. nHOOC—R-COOH + nHO-R’-OH
b. tHOOC—R—COOH + nHO—}i{'—OH

OH

CTpyKTypa u cBoiicTBa NOJIMKOHAeHCAUOHHBIX BMC
1. Cetuaras cTpykTypa
2. JIuneiiHnas CcTpyKTypa
3. MoryT OBbITh UCIOJB30BAHBI JJIS MTOJYUYECHHUS BOJIOKOH
4. He MOryT OBITH MCTIOIB30BAHBI JJIS TOJYYEHUS! BOJIOKOH
5. meroT Gosiee BHICOKYIO TEMIIEPATypy TUIABJICHHUS
6. merot Oosiee HU3KYIO TeMIIepaTypy TUIaBICHHUS

25. Ceoiicmea BMC
OtHomienue BMC Kk HarpeBaHMIO
A. Tepmonactuunsie BMC
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Nk =

b. TepmopeaktuBabie BMC

BMC
ITonuakpumoOHUTPUI
['mudranesas cmona
Kampon

Pesur

Pezon

[Tonmuctupon

S i

26. IHonumepuzayusn. Illonuxkonoencayusn
Bupj cBsi3u MeKIy 3JieMEHTAPHBIMY 3BEHbIMH
B MAaKpPOMOJIEKYJIaX MOJIUMeEPOB

IMosumep
[Tomunponunen
[TonusTHaeHOKCU
IHonunentung
DHaHT
[Tomuctupon
Kpaxman

JlaBcaH

27. Ilonyuenue BMC
A. Tlonumepuzanus
b. IlonmukoHneHcalus

CBoiicTBa moiumepa:
1. CymmapHas macca UCXO/IHBIX BEILIECTB paBHA MAcCe MOJIUMEpPA
2. CyMMapHasi Macca UCXOJHBIX BEIIECTB HE paBHA Macce Mojaumepa

28. Oouwgue hopmynwt nonumepuzayuonnvix BMC
A.

-CH,C=CH-CH-
CH

3
n
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CH

I
-c|-|2-(|;-

CH

[y ]

CH,-CH-
OCOCH,

cH
-c|-|2-(|;-
COOCH,
n

“CH,-CH-

CeH;

1

[-c HZ-CHZ-O-]
n

BMC:
MOJTMBUHUIIALIETAT
TIOJTUU30TIPEH
MOJIMU300y THIICH
MIOJIUCTUPOIT
TOJIUATUIICHOKCH/T
MOJIMMETUIIMETAKPUIIAT

Sk =

29. Oowue popmynvt BMC
A.

I:-N H-R-CO;I

n
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IER-CHZ-O-R/;IH

B.

[ -o-R-ooc-Rfco-]

n

I.

-R-(I;H-

NH,

n

BMC:

[Tonuaups! (Cr10KHBIE)
[Tomamu
[Tonnanerans
[TonmmaMuHbI
[Tonuadups! (mpocTeie)

SN W=

30. Ceoucmea nonursmuiena
A. Huskoro naBiieHus
b. Bricokoro nasieHus

CTpykTypa u cBOMCcTBa:
1. JIunerinas cTpykrypa
2. Hu3kas creneHp KpUCTALNINYHOCTH
3. BricOKas cTeneHb KpUCTAIINYHOCTH
4. bonee ycTOWYNB K BBICOKMM TEMIIEpATypam
5. MeHee ycTOoMYMB K BBICOKUM TEMIIEpaTypam
6. [1moTHOCTB HU3Kas
7. [1noTHOCTH GOJIEE BhICOKAS

31. Ilpoucxoxncoenue BMC

A. VckyccTBEHHBIE
b. CunreTnueckue
B. ITpupoansie

BMC:
1. IlomuBUHUIXIOPU
2. llennronoza
3. Bucko3a
4. ITonustuneH
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5. AMUJIONIEKTHH
6. ITonuctupon

32. Ilonyuenue BMC

A. TlonukoHnaeHcanus
b. [lomumepu3anus
B. Cononumepuszanus

BMC:
1. ITonnakpunoHUTPUI
2. JIaBcan
3. [Tonucaxapuasl
4. byTagueH-HUTPUIIBbHBIN Kay4dyK
5. [Nonudopmanbpaerus

33. Knaccuguxayua BMC

A. T'ereporieniHbie
b. Kap6omennsie

BMC:
. [lomubyTagnen
. [lonmaTunenrepedranar
. [Tonmuuzonpen
. DHAHT
. [lonmnokcusTIIEH
. Karmpon

AN N AW~

34. Knaccuguxayua BMC

A. HenpenenbHble rajoreHnpou3BOHbIC
b. IlpenenbHble rajoreHNnpoOnu3BOHbBIC
B. BMC ¢ nipocToii 3pupHOii CBsA3BIO

BMC:
1. TTonucaxapuasl
2. IlonuxnoponpeH
3. TlomMBUHUIXJIOPHU T
4. TomureTtpadTopaTuiieH
5. IonmnokcuaTunex

35. llonyuenue BMC
A. 3a cueT B3aMMOJIEHCTBHS OJUHAKOBBIX (PYHKIIMOHAIBHBIX IPYIIIT
b. 3a cuer B3auMoAEMCTBUS Pa3IMUHbIX (PYHKIMOHAIBHBIX TPy

BMC:
1. Haiinon
2. llenmronoza
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3. Kampon
4. Ilonustunenrepedranar
5. Ilomurimukou

36. Knaccuguxayus BMC

A. TIoIMKHUCIOTHI U UX TIPOU3BOJIHBIC
b. Ilomuamu el

BMC:
1. IlomunenTruabl
2. [TonmnmeTnnMeTakpuiIaT
3. [loauBuHMIAaIIETAT
4. Haiinon
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© NN kWD

b S

[98)

b. Bb10op mpaBUIIbHOTO OTBETA

37. Tenomepuzayusn — 3mo:
Pa3HOBUHOCTH PEAKIIMHU MOJIMMEPHU3AINH AIKEHOB ¢ 00pa30BaHUEM OOJIBIIINX
MAaKpOILIETIEH;
OJIMTOMEPHU3AIUS AIKEHOB;
MOJIMMEPHU3AIHs, UayIas 0€3 ydacTus pacCTBOPUTEIIS;
MOJIMMEPU3ALIUS, UYIIAs C yYaCTHEM PACTBOPUTES;
MOoJIMMEPU3aIs ¢ 00pa30BaHUEM CMECH OJIUTOMEPOB;
noJIMMepu3aIus ¢ 00pa3oBaHUEM OJIHOPOJHOTO MaKpOIPOAYKTa;
MPOIIECC, B KOTOPOM KOHIIEBBIE TPy MAKPOIETIH — OCTATKH MOHOMEDA;
MIPOIIECC, B KOTOPOM KOHIIEBBIE TPYMITBI MAKPOIEIIA — YaCTH PACTBOPHUTES

38. /Ina cunmesa «op2anuueckozo cmekaia» ucnoab3yom
CH,=CH-C=N
CHz=(|?—COOCH3

CH;
H,C=CH-COOCH;3

39. Bonokno numpon noayuaiom
[TonukoHxeHCcaMen aIuIMMHOBOW KUCIOTHI U T€KCAaMETHIICHINAMUHA
[Tomumepuzanuent HUTpUIIA AKPUIIOBOU KUCIOTHI
[TonukoHaeHCAMEN STUIIEHTIIUKOISA U TEPEPTATIECBOM KUCIOTHI
[Tommmepusanuen akpuJIOBON KUCIOTHI

40. ﬂ]l}l CUuHme3a 60J10KHA J1a6CAH UCROIb3YIOm.:

COOH

—C0OC0H

HO-CH,~CH,~OH
HO—CHz—(le—CHzOH

OH
COOH
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OCH,

5 COCH,

41. Ocobennocmu cunmesa u ceoiiCme nOJIUMEPOE,
NOJIYYEeHHBIX UOHHO-KOOPOUHAWUOHHOU ROJIUMEPUIAUUEIL:
[Ipouecc naer B OTCyTCTBHE KaTaanu3aTopa
AMopdHas cTpyKTypa
Msirkue ycioBus mmpolecca
CrepeoperyIiipHOE CTPOEHUE MaKpOLEnen
[TonukeHHas TeMIieparypa IiaBJIeHUs
Kpucramnuueckas ctpykrypa
Bonee Bbicokast TeMiieparypa IiaBIeHUs
Kectkune ycnosus npouecca
[Ipouecc uer B MpUCyTCTBUM KaTaau3aTopa

A AR e

42. Ilpespawenue maxpopaoukaia:
R-CH-CH,-CH,~CH-R — H;C-CHR + CH=CHR
OOpsIB 11ETIH
N3omepusanms
JucriponopliMOHUPOBAHUE
NuunurpoBanue

43. Kanpon no cpasnenuto ¢ 1a6canom umeem:

1. 00J1€€ BBICOKYIO KUCIOTOYCTOMYUBOCTh
2 MEHBIIYIO KACIIOTOYCTOWYNBOCTD
3. OOJIBIIYIO POYHOCTh

44. Monomep namypanvbHo20 Kayuyka:

mpanc-bytaaueH
yuc-byraguen
mparnc-I30onpeH
yuc-N3onpen

45. dnemenmapmuoe 36eHo cymmanepuu:
mpanc-bytaauex
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yuc-byragueH
mparnc-Y13onpeH
yuc-N3onpen

46. /Ina nonyuenusn Kanpona ucno1b3yemcs:
€-AMUHOKANPOHOBAs KUCIIOTA
®-AMHUHOKAIPOHOBAs KUCIIOTA
B-AMHHOKAPOHOBAsK KHCIIOTa

47. Cnocod noayyenus cunmemuyeckux KayuyKkoe:
[Tomumepuzanus
[TonukonaeHcanus
Cononumepunsanus
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Ilpunoxncenue 1

Taomuna 1
HexoTopble THIIBI CBsI3eid MeKIAY 3JIeMEeHTAPHBIMH 3BEHbIMH
B MAKpPOMOJIEKYJIaX MOJIUMePOB

Tun cBsaA3HM MeKLy Crpykrypa IHonumepsl
3JIeMEHTAPHbIMU CuHTeTHYeCKHE IIpupoanbie
3BeHbSIMH
Yraepoa-yriepos- —-C-C- [Tonumepsl Kayuyk, ryrranepua
Hasi CBSI3b BHHUJIOBOM TPYIIIIBI
CnoxHodpupHast —-C-0O- [Monmmagupsr HyxnenHoBbIe KUCTOTHI
CBSI3b ég (pocdopHOKUCHBIE 3HUPHI
3aMEeUICHHBIX
MOJINCAXAPHUIOB)
AMuaHas CBsI3b —C—N—- TTonmmamu el benku, mepcTs,
(mentuHast) (% ]4 (HailsIoH) HAaTypaJIbHBIN IIEIIK
[Tpocrast apupHas —C-0—C- [Tonnokcumerusiex, [Tonucaxapubt
CBSI3b MTOJTMOKCHUATUIICH (TIeUTr0103a, Kpaxma)

82



Tabauua 2

Knaccnpukanusa kapoouenabix BMC

Ilpeoenvnvie y2n1eeo00poovl u ux npou3eoonvle

Ilpeoenvhuie y2ne6o0opoowi:
[TonusTrnex
[Tomunponunexn

[TonuuzobyTunen

[MonmuBrHHUTOEH30 (TTOJIUCTUPOIN)

I'anozennpouseoonvie npedenpHblx
271e6000p00086

[TonuBUHUIXTIOPUA
[TonMBUHUIMACHXIOPHU/T

[TonurerpadropaTuieH
Cnupmbul, ux npocmaole u c0xicHbie Ihupol
[TonMBUHUIIOBBIN CIUPT

[TonuannuiaoBbiil cCIUPT

[IpocTeie 3¢hupbl TOTUBUHUIOBOTO
crupra

[MonuBuuunanerar

Auemanu:
[TonuBuHUIPOPMATH

[TonuBuHUAOYTHPATH

Anvoezuovt u Kemomnui:
ITonuakponenx

&3

[~CH,~CH>-],
_(Isz_CH
CH;
T

—CHz—Cf—
CH3 n

[CH251L

[-CH,—CHCI-],
[-CH,—CCL,],
[~CF,—CF»—],

_CHz_(]jH_
OH

n

—CHz—(EH—
CH,OH

n

—CHz—ClH—
OR

n

—CH,~CH-
OCOCH;

n

CH,
CHz—Cf \CH—

L)

CH2 n
/CHz
_CH2_|CH |CH—
O
C3H7 n
\—CHr?H—\



CHO n

[TonumeTninakpoaenH ?H}
_CHz_?_
CHO|n
IloMMBUHUIMETHIIKETOH —CH2—$H—
COCH;|n
AMuHbl U HUMPOCOCOUHEHUA:
IlonuBuHUIAMUH —CH,—CH
fil
[TonuBUHUIMETUIIAMUH
g
CHg—(;—
NH; |n
[TonuuuTpoO3TUIIEH ‘—CHZ—ClH—
NO; |n
Kucaomut u ux npouzeoonuvie:
[TonmakpuiioBast kuciaora l—CHz—(EH—
COOH]|n
ITonu — oL — MeTaKpUIIOBast KUCIIOTA |CH3
_CHl_q_
COOHI[n
[TonmumeTmnakpuiar —CH,—CH-
l OOCHs;|n
[TonuakpunoHuTpUI ‘—CHZ—(EH—
CN |n
TTonuBuHMIMICHIIMAHU]T (‘?N
_CH 2_(;/_
CN|n

Henpeoenvnuie y2ne000poosl u ux npou3e00Hbvle
Henpeoenvnule y2neeo0opoont

[MonmmbyTanuen
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Ilpunoscenue 2

Tabauna 3
IIpupoaHbie BOIOKHA
Ha3Banue Bo- | MexnyHna- | Bemectso, dopmysia CaoiicTBa N3nenus
JIOKHa (rpyn- poaHoe COCTaBJISIIO- noJiumMepa BOJIOKOH u3
nbl TOProBoe | I1ee OCHOBY BOJIOKHA
BOJIOKOH) Ha3BaHHe BOJIOKHA
XJI01OK Cotton Lemronosa (CsH100s), [Ipounoe, bense, Tpu-
MSTKOE, TH- KOTaxX
IPOCKONUY-
HOE, yJIepKH-
BaeT 3arpsiz-
HEHUS
[lenx Silk Cwmech pa3- | (-NH—-CH-CO-) [Ipounoe, Bepxuuii
JINYHBIX O€lI- | " rajikoe, 0yie- | TPUKOTaKX,
KOB R cTsIee, Ie- TUTaTKH,
JecTsiiee TJICTYKH
ITepcth Wool Cwmecs pa3- | ((NH—-CH—-CO—-) | Hesbicokas Bepxuuit
JMYHBIX Oen- | 0 MIPOYHOCTH, TPUKOTAX,
KOB R TUTPOCKO- | MAabTO, IIH-
MIUYHOE, «KO- | HEJH, Ba-
Jro4ee, JICHKU
COXpaHsEeT
TEIIO

87




Yuropuna Tarbsina MuxaitjioBHa
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PABOUYUN IIJIAH CEMUHAPCKUX U JJABOPATOPHBIX 3AHATHI
10 AMCUUIINHE «XUMHSA BBICOKOMOJIEKYJISPHBIX COeINHEHUID)

Tema 3ausaTus

Kontposb, CP, KP

Jlabopamopnaa paboma Nel.
Tepmuueckas nommmepu3sanus. CUHTE3
MTOJTUCTHPOJIA U
MOJTMMETHIIMETaKpIiIaTa  PaJHKaIbHON
MOJIMMEPU3AIMEN B Macce.

Uccnenosath BIIUSIHUE YCJIOBUM
MOJIMMEPHU3ALAN Ha CBOMCTBA
nonumepa. Caenarsb BbIBOJBI O BIUSHUH
ucciemyeMoro (aktopa Ha Tporecc
MOJTYYEHHUSI TOJIUMEPA.

Cemunap 1.
Cunte3 mnonumepoB. PanukanbHas u
MOHHAs OJIMMEPHU3ALIIH.

Hamnucats p€akun  IOJUMEPU3AINHN
CTHUPOJIa 151 MCTHJIMCTAKpHJIaTa,
HHUIOUHUPOBAHHBIC MEPpOKCHaAaMMU,

IMPOTOHHBIMU KHCJIOTaMH, IICIIOYHBIMHU

Metasmamu.  Pemmths  3amaun 1o

KHHETUKE NOJUMEPU3ALIIHU.
Jlabopamopnaa padboma Ne2. IIpencraButh KMHETUYECKUE
[Tonmumepunsanuss B cycrieH3uu. CUHTE3 | ypaBHEHMS, ONMCBIBAIOLIUE ITPOLIECC
MOJIMCTUPOIIA paJuKalIbHOM | MOJIMMEpHU3ALUH B CYCIEH3UU.
MIOJINMEPU3ALIUEN B CYCIICH3UU. Omnpenenuthb BbIXOJ MOJIMMEpA.
Cemunap 2. CpaBHUTH CIOCOOBI IIPOBEICHUS

CriocoObl TPOBENECHUSI MOTUMEPHU3ALIUN.
Cononumepusanusi.

MnoJIMMEpU3aluu: B OJIOKE, B PacTBOpE,
OMYJIbCUH U CyCTIeH3UHU. PemuTh 3a1aun

1o OIPEJIETCHUIO cocTaBa
COIOJIMMEPOB.
Jlabopamopnaa paboma Ne3. CunTe3upoBaTh MOJTUCTUPOIT B
[Tonumepuzanus B paCTBOPUTEIIE. pactBoputene. Crenatb BBIBOABI 00

0COOCHHOCTSX Tporecca. OnpeneauThb

BBIXOJI U  MOJEKYJSIDHYIO  Maccy
IOJINMEpA.

Cemunap 3. W310KATh OCHOBHBIE MOMEHTHI TEOPHUH

Cunres MOJINMEPOB metonoM | Kaposepca. BeiBecTn ypaBHEeHHE I

MOJIMKOH/ICHCALINH. pacuera MOJIEKYJIIPHOM MAaccChl
MOJINKOH/ICHCALIMOHHBIX ~ TOJMMEPOB.
OOBSICHUT, MEXaHHU3M PAaBHOBECHOU
MOJIMKOHICHCALIMH.

Jlabopamopnaa paboma Ned. IIpoBecT CHUHTE3 pPE30JIbHOW CMOJIBI.

Cunres MOJINMEPOB MeroaoM | MU3yunth  MexaHu3Mm  oOpa3oBaHUS

MOJIMKOHICHCAIIUH. MoJINMeEpa. Onucath XUMHU3M
OTBEPIKIAECHUS PE30JIA.

Cemunap 4. Hanucate peakuun TUAPOIUTUYECKOU

OcHOBHBIE OTJINYUS | TOJUKOHICHCAIlUU KamnpoJjakTama,

MOJINKOHJICHCALIMOHHBIX TPOLIECCOB OT | PeaKIuu CUHTE32 MOJINATUJIEH-

MOJIMMEPU3ALIMOHHBIX. Cunres | repedpranata.  Pemnth  3amauu 1o




MTOJTMAMUJIOB U TTOJIUA(UPOB.

ypaBHeHusiM Kaposzepca u Kopiaka.

Jlabopamopnasa paboma NeS.
XUMHUYECKHM  METOJ  OINpPEACIICHUS
MOJIEKYJISIPHBIX Macc MOJIMMEPOB.

OcBouthb AHWJIMHOBBIN METO]1
ONpeaeNeHus] KapOOKCUIBHBIX TPYII H
paccuuTaTh CPEOHIOK MOJIEKYJISIPHYIO
Maccy NoJuITHIeHTepedTanaTa.

Cemunap 3.
CrniocoObl onpeneneHus: MOJIEKYJISPHBIX
Macc MOJIMMEPOB.

N310xuTh OCHOBHBIC METOAbI
OIIpCACICHUA CpG,Z[HG‘{I/ICJIOBOfI u
CpGI[HCBGCOBOﬁ MOJICKYJIIPHBIX  MacCcC
ITOJIMMCPOB.

Jlabopamopnasa paboma Ne6. N3meputhb BSI3KOCTh pacTBOpPOB

Bucko3zumerpuuecknii Croco0 | MoTUMEpOB u BBIYUCIIUTH

ONpENEICHUS] MOJIEKYJISIPHOM  MAaccChl | MOJIEKYJISIPHYIO Maccy IOJIMMEPOB IIO

MTOJIUMEPOB. pe3ysbTaram AKCIIEpPUMEHTA B
COOTBETCTBMM C ypaBHEHHEM Mapka -
XayBHUHKA.

Cemunap 6. N3noxuth  Teopuio  pa30aBlIEHHBIX

PacTBOpHI IOIMMEPOB.

pacTBOPOB MOJMMEPOB. PemmTs 3agaumn
C MCIIOJIBb30BAaHUEM ypaBHEHUs Mapka-
Kyna-XayBunka. CaenaTb BBIBOJBI U3
ypaBHeHus Pnopu - Xarruuca. Pemurs
3a1aun c UCIIOJIb30BaHUEM
KJIACCUYECKOU TEOPUH PACTBOPOB.

Cemunap 7.
XUMHYECKHUE TIPEBPAIIECHUS TTOJTMMEPOB.

Hanucars YpaBHEHUS,
WJUTIOCTPUPYIOIINE
MOJMMEPAHATIOTUYHBIE  MPEBPAIICHUS
ITOJIMMEPOB. ITpuBectu MIPUMEPBI
MPUBUTON U OJIOKCOMOIUMEPHU3AIUU.

Jlabopamopnas padoma Ne7.
Nnentudukaius moamMepos.

IIposecTu Ka4eCTBEHHBIN aHaJIN3
MOJIUMEPOB C 1EJIbI0 MIACHTU(UKAIUY.
IIpoBepuTh IMOBENEHUE IOJUMEPOB B

IJIaMEHU ra3zoBou TOPEJIKY,
B3aUMOJCHUCTBUSA IIOJIUMEPOB Cc
LIECJIOYHBIM  PacTBOPOM bykcuHa,

peakuuro [HItopxa-Mopasckoro.

Jlabopamopnuas paboma Ne§.

[IpoBecTn MaeHTU(HUKAIUIO TTOTUMEPOB

KauecTBeHHBIN aHAIA3 ITOJTMMEPOB. 0 TPOAYKTaM MHUPOJH3a H  II0
pPacTBOPUMOCTH B OpPraHHYECKUX
pPacTBOPHUTEIISAX.

Cemunap 8.
AHaAIUTUYECKUNA KOHTPOJIb MOJTUMEPOB.

N310XUTh METOABbl KaYECTBEHHOTO H
KOJIMYECTBEHHOTO AHAJIN3a MOJUMEPOB:
(U3BUKO-XUMHUYECKHE CBOMCTBA,
PacTBOPUMOCTD, dJIEMEHTAPHBIA aHAJIN3,
(GYHKIMOHAJIbHBINA aHAJIN3.




IHNPAKTUKYM

JIABOPATOPHAS PABOTA Nel
M3yyeHne KHHETHKH MOJTUMEPHU3ANMH CTUPOJIA B Macce

HEJIb PABOTHI

1. OmnpeneneHune CKOpPOCTHM IOJMMEPU3aLUN CTUPOJA IO HW3MEHEHHMIO IIO
M3MEHEHHIO MOKa3aTelsl IPEIOMIIEHUS PEaKIMOHHON CMECH.
2. Onpenenenue NopsaKa peakuy NoJMMEpU3aluy 10 UHULIAATOPY .

PeaxkTusbl
Ctupos neperHaHHbli

[lepekuch OeH30MIA HITH TUHUTPHIT a30-0UC-M30MAaCIISTHON KUCITOTHI
[Terponeitasiii 3pup

OobopynoBanue
[IpobOupku c Tepmocrar na 70°C......... 1 m.
NpUILITU(OBAHHBIMU Yacossle cTEKNA . ............ 3 LIT.
npoOKaMu Ha 20-25 3 wr. Crakanbl emk. 100 cM®...... 3 .

[ ST

Metoauka padorsl. B Tpu mnpoOupku ¢ npunuii@oBaHHBIME TPOOKaMHU
MOMEMIAT 1o 15 mMur pacTBopa mepekucu OeH3omia (IMHUTPHUIIA a30-0MC-M30MACIISTHON
KHUCJIOTBI) B CTHUpOJie KOHLeHTpauue coorBerctBeHHO 0,2; 0,5 m 1% ot maccel
MOHOMEpa.

[TpoOupku MmpoyBarOT a30TOM B TEUYEHHE 5 MHH U IMOMEIIAIOT B TEPMOCTAT C
temmeparypoii 70°C. Uepes 10 MuH mocie Hadaga TEPMOCTATUPOBAHUS U3 KaXkIOM
MPOOUPKH CTECKJISTHHOW IMaJIOYKOW Ha YacOBOE CTEKJIO OTOMPAIOT HECKOJIBKO Karelb
MOHOMEpa JUIsl OMpeJeNieHUus ToKa3aTelsl mperomiieHus 7,. [lonb3ysch Tabm. 1.1,
OTPEEINSIOT ITyOuHY MpeBpalleHHs CTUPOJIa B OJUCTUPOI B TAHHBI MOMEHT BPEMEHHU.

Ta6nuia 1.1. 3aBUCUMOCTB 77, OT CTeNleHH NMPeBpPalleHUs CTHPOJIA B MOJUCTUPOJT

Crenenb [Tokaszare | CrerneHn Ilokazare | Cremnenn Iloxa3zaten | Cremennb Tloxazare

MpeBpaiieH | Jib npeBpaimieHus | Jib MpEeBpaIICHd | b npeBpaiieH | Jib

WS CTUpOJA, | mperomiie | ctupona, % npesomiie | s CTUPOJIA, | IpeoMIIeH | WSl CTHpOJIA, | TIpesomiie

% HUs HUS % ust % HUA
0 1,5420 11 1,5475 21 1,5518 31 1,5548
2 1,5429 12 1,5482 22 1,5520 32 1,5552
3 1,5435 13 1,5488 23 1,5523 33 1,5556
4 1,5441 14 1,5492 24 1,5525 34 1,5563
5 1,5446 15 1,5495 25 1,5528 35 1,5568
6 1,5451 16 1,5500 26 1,5531 36 1,5574
7 1,5455 17 1,5504 27 1,5534 37 1,5577
8 1,5461 18 1,5508 28 1,5537 38 1,5581
9 1,5465 19 1,5511 29 1,5540 39 1,5584
10 1,5468 20 1,5515 30 1,5543 40 1,5589




Meron omnpeneneHuss CKOPOCTH TMOJIUMMEPU3ALUM CTHPOJA MO HW3MEHEHUIO
MOKa3aTess MPEJIOMIIEHNS] OCHOBAH Ha TOM, YTO YHCTBI MOHOMEDP U PAaCTBOP MOJIUMEPA B
MOHOMEpPE UMEIOT pa3Hble /1, . CiaeaoBaTenbHO, U3MEPSAS 7, BO BPEMEHU, MOKHO CYAUTh
O CTENEeHHW MPEBpPAIICHUS MOHOMEpPA B MOJUMEp, T.€. O TIyOMHE PEaKlMd Ha TON WM
WHOM CTaJauu Iporuecca.

J1st KakJ10M KOHILIEHTpAllUM MHUIIMATOPA MPU TaHHOW TeMIepaType OTOMpPaIOT He
MeHee msaTu npoO. Bpewms, yepe3 KOTOpoe OmpenesnsitoT BBIXOJ MOJMMEpPA, 3aBUCUT OT
CKOPOCTH TIOJIUMEPHU3AIMd MOHOMEpa; OHO BBIOMpAETCs C TaKUM pacdyeToM, UYTOObI
CTeNeHb MpPeBpaIIeHs] MOHOMEpA B Mociennel mpode He npesbimmana 15%.

[TosryueHHbIe TaHHBIE BHOCST B Ta0. 1.2.

Tabmuua 1.2
3arpyska, T Konnentpanus Bpems n, cvec Beixox nonumepa
MOHOMEpa | MHHIIMATOp | HMHUIMATOPA, %o OT HOJIMMEPU3ALHH, r %

MacChl MOHOMEpaA MUWH.

[To pesynbraram Tabm. 1.2. nis KaXaod KOHIEHTpALMKW HWHUIMATOpPA CTPOSIT
rpaduK B KOOpAUHATAX BpeMs MMOJIMMEpU3alnU (B MUH) — BBIXO[ noaumepa (B %). 3areM
10 KOHBEPCHUH MOHOMEpA 3a OIPEAEIECHHBIM OTPE30K BPEMEHHM PaCCUUTHIBAIOT CKOPOCTh
nosmMepusanuu V [B Mosib/(J1 ¢)] mo popmyie

~ xp -1000

- M. -60-100
rJie x — BBIXOJ noynuMepa 3a Bpems [ | %; P - miuoTtHocTh MOHOMepa, I/cM’; M — Macca 1 Mo MOHOMepa, I/MOJIb;
T - Bpems nomamepmsamun, mua.; XP - 1000 - Berxon momimepa npn mommmMepasamuy 1 1 MOHOMEpA.

Konnenrpauuto naunmaropa (B MOJb/J1) HAX0IAT 1o hopMmyie
g-1000
=y M,

e g — HaBecka unuimarop, r; M, - Monexynspras Macca mauIMaTOpa; V — 06beM 3arpysku (15 mi).

3areM HaxOJT JOrapu(Mbl CKOPOCTEH MOTUMEPHU3AMU U KOHLEHTPAIIMU HHUIIMATOPA.
Pe3ynbTarsl pacueToB BHOCAT B Tabu. 1.3.

Tabnuua 1.3.
KonnenTparms Bpewms Brixon CKopocTh g[v] Ign
HHUIKMaTopa nojamMepusanunu, nojaumepa, % nojmMepusalunu,
% MOJTB/ T MHH Moute/(J1° C)
[Io monmyuyeHHBIM MAAaHHBIM CTPOAT rpaduk B koopauHarax Ig[U] — lg V.

BpIuucasoT TaHreHce yria HakjIoHa tg o IoJly4eHHOM IIPSIMOM, KOTOPBIN YMCIEHHO PABEH
MOPSAKY PEAKLIUN 110 UHULIUATOPY.

Kak cnenyer u3 ypaBHEHUs, CKOPOCTb PEAKLIUNU:

v = RIMY?
lgv = 1gR+ 0,51g[ ]

rae [U] — koH1eHTpanusi THUIMATOPA.

Ecnmu tanrenc yrmna naxmnona npsimoit 1g U = f{lg[W]) paBen wmm 6xam3oxk k 0,5, To,
3HAYHT, YTO 3aKOH COOIIOIacTCS.

3ananmne. 1. BeicaauTh 1 BBICYIINTH MOJIUMEPHI U3 BCEX TPEX MPOOUPOK.

2. I[IpoBecTH BUCKO3UMETPUUECKHE U3MEPEHHUS.




JIABOPATOPHAS PABOTA Ne2
Binsinue npupoabl pACTBOPHUTEJA HA MOJIEKYJISPHYI0 MacCy
NMoJMMeTHIIMEeTaKpHJjIaTa

HEJIb PABOTHBI

1. IIpoBeneHne MoIMMEPU3AINH B PA3TUYHBIX PACTBOPUTEIISX.
2. OmnpeneneHue MOJEKYJSPHOM MAacChl MOJUMEPOB BUCKO3UMETPUUECKUM
METO/IOM.

PeakTusbl

Mertunmerakpunar XIIOPUCTBIA METHIIEH
[Tepekucer 6eH30MIa benszoun
Jnokcan [Terposneitablii 23hup
AnileToH

Oob6opynoBanue
Kon0b1 kpyriogoHssle. . .... 4 . TepmocTar ...........o.eee 1 mr.
XOJIOMWIBLHUKUA Buckozumerp................ 1 1.
IaPUKOBBIE 4 1. CEeKYHIOMED.....vvvennnnnns 1 .
............................ I .
Crakan emk. 100cm’.......... 4 1.

dapdopoBble YaIIKH. .......

B crakane emxocteio 100 cm® pactsopsior 0,4 r mepekucu Oensouna B 40 T
MEeTUIMEeTaKkpuiiata. B ueTbipe KpyriofgoHHbIe KOJObI moMemarT mo 10 r MmoHOMEpa u
mo 40 T pacrBOpuTENs (IMOKCaH, alleTOH, XJOPUCTHIM MeTwieH, Oenszoin). Konbbr
COEMHSIOT C OOPAaTHBIMHM XOJOIWIbHUKAMU W ToMemmarT B Tepmoctar npu 70°C.
Peaknuio Begyr B TeueHue 3 4. [lo OKOHYaHUM peakUMM KOJObI OXJAKIAIOT U
N00aBIISIOT OCATUTEIND - ETPOJICHHBIN Ahup (pU OcaxACHUH U3 O€H30Ja U XJIOPUCTOTO
METWJIEHAa) WM BOAy (MpU OCAXKIEHUM U3 JHOKCaHAa U aleroHa). Bce pabomuvl
npogooums nod mseou! IlomydeHHbIe TONMMEPHI BBINANAIOT B 0CaJAOK. MaTouHbIN
pacTBOp CIMBAIOT, a MOJMMEPHl KOJMYECTBEHHO MEpeHOCIT B ¢GapPopoBble YAIIKU U
CyIIAT /10 IOCTOSIHHOM MacChl.

Bucko3zumerpuueckue u3MepeHus MpoBOJSAT B pacTBOpe xyopodopma. 3HAUCHUS

MOJIEKYJISIPHON MAacChl TIOJIMMEpPa OmpenessiioT o ¢popmyse [1]1= RM* . 3nadyenus R, u
4
¢ st MOJAMMETHIIMETaKpHIIIaTa B XJopodopme paBusl - R, 10" = 0,63;¢ = 0,8,

3aganme. 1. OnpenenuTs BBIXO/ TOJIMMEPA BO BCEX YETHIPEX OIMBITAX.
2. TlpoBecTr BHCKO3UMETPUUECKHE H3MEPEHHUS BCEeX 00paslloB; ONpENeIUTh 3HAUYCHUE

[n].



JIABOPATOPHAS PABOTA Ne3

Onpez[enenne KOHCTAHTbI JUCCOMAIlNH lIOJII/IMepHOi/i KHCJI0ThI METOAOM

MNOTCHUHUOMETPUYECKOIO TUTPOBAHUSA

HEJIb PABOTHBI

1. IlocTpoeHne KpUBOM IOTEHIHOMETPUYECKOTO TUTPOBAHUS IOJIUAKPUIOBON

KHCJIOTHI.

2. [Noctpoenue rpaduka 3aBucumoct pK=f(o.), onpenenenne pKy,, MOTUKUCIOTHI.

PeakTuBbI
[TonmmakpunoBas KuCIIOTA, Enxuit Hatp, 0,1 H. pacTBOp
0,03%- HbI1i1 pacTBOp
OobopynoBanue
JlaMIIOBBIM  TTOTEHIIMOMETP MarnuTtHas Meraika
JIITY-01 co cTexkysHHBIM H MuxkpoOropetka Ha 10 M
KaJIOMEJIbHBIM 3JIEKTPOIOM Craxkan eMk. 100 min

Meronuka padorsl. B crakan nHamuBaror 20 M 0,03%-HOro pacrteopa
MOJIMAKPUIIOBOM KUCJIOTHI, YCTAHABIMBAIOT €r0 HA MarHUTHYIO Mewanky u TUTpyot 0,1
H. pactBopoM NaOH. PactBop menoun npubapisitot 1o 2 — 3 karuti, Ho He 6omee 0,5 mi,
BBDKHJIAIOT | MUH, 4TOOBI YCTAaHOBWJIOCH PABHOBECHE, U 3aMEPSIOT IMOKa3aHUs Mpruoopa.
PesynbpTaThl BHOCAT B Tabmuiy 1.

Tadmumna 1
Ne mpo6st O0Bem pH o 1-o0 o ) o .1 (]
pacTBopa P g pH-1g
NaOH, mir 1-0 -0 -0

o
[To nanubiM Tabn. 1 crpost rpaduk 3aBucumoctu pH - Ig—— or o #
-0

ONpeACIAIOT XapaKTCPUCTHICCKYIO KOHCTAHTY AMWCCOIHAIUU HOHHaKpPIHOBOfI KHCJIOTBI

PKxap.

JIABOPATOPHAS PABOTA Ne4
IHoanmepuszanus B Macce (0J10Ke)
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1.1. Ilens pabomor:

HccnenoBanve BIMSHUS YCIOBUM TMOJMMEPHU3ALMM HA CBOMCTBA IMOJUCTUPOJIA,
NOJIMMETUJIMETAKpUIIaTa, MOJIy4YaeMOIro TEPMUYECKON paJuKaIbHOW MOJMMepU3anuen B
Macce.

1.2. Iloozomoeka K pabome:

1. M3yunTh 3aKOHOMEpPHOCTH PAaJIMKAIBbHON MOJIMMEpPU3allUd IO KOHCIIEKTY
JIEKUMA U pEKOMEHI0BAaHHOU JIUTEpaType.

2. B pabGoueit TeTpaau npeacTaBUTh:

a) CXEMBbI PEaKIUi OT/ICIbHBIX CTAIUN MTOJIMMEPU3AIINH;

0) KUHETUYECKHE YPABHEHMSI, OITUCHIBAIOIIHE MPOIIECC MOJIMMEPU3AIIH B Macce.

3. Hamucate ypaBHEHHE TMOJMMEpPU3ANMUA CTUPOJIA, METHJIMETaKpuiara B
npucyTcTBUU nepekucu 6enzouna (I1b).

4. TToaroToBUTH U 3aMOTHUTH TAOIUIIBI SISl 3aITUCH PE3YJIbTATOB.

1.3. Pabouee 3a0anue:

1. IlpoBecTu nonuMepU3alMio CTUPOJIA, METUIMETAKPUIIATa B YCIOBUSX OJIHOTO
U3 CJIEIYIOIUX BApUAHTOB:

a) temneparypa 60, 70 u 80°C; xonuuectBo IIb 0,5% macc. (oT MmoHOMEpa);
IIPOJIOJKUTENIBHOCTD 3 yaca;

0) temneparypa 80°C; kommuectBo mHHIMaTopa I1b 0,1%; 0,3%; 0,5% u 0,7%
Macc. (0T MOHOMeEpa); TPOJIOKUTENIBHOCTD 3 Yaca;

B) temreparypa 80°C; komuuectBo mHunumatopa IIb 0,3% u 0,5% wmacc. (ot
MOHOMeEpa); MPOAOKUTEILHOCTD 2 WK 3 yaca;

r) temneparypa 90°C; kommuectBo muHunumaropa IIb 0,1%; 0,5% wmacc. (ot
MOHOMEPA); MPOJOJDKUTEIBLHOCTH 1, 2 1 3 yaca.

2. B kax10i1 amiyJse onpeaeauTh:

a) BbIXOJ osuMepa (B T 1 %);

0) ckopocTh nonumepu3anuu (B %o/yac uinm %/MuH, B MOJIb/JI-CEK).

3. IlomydyeHHble pe3ynbTaThl CBECTH B TaONHMIly W TOCTPOUTH Tpaduku
3aBHCUMOCTH CKOPOCTH MOJMMEPHU3ALINU OT UCCIeayeMoro (hakTopa.

4. Cpenatb BBIBOABI O BIUSHUM HCCIeAyeMoro (axktopa Ha mpolecc
MOJINMEPU3AIUA MOHOMEPA.

1.4. Peaxmuewt u npuoopui:

PeakTUBbI
Crtupon 9-10;
MetunmerakpuiaT 9-101;
[Tepekuch 6eH30mMMa (110 33IaHUIO);
Tonyon 80-100 mur;
DtaHoi (TUAPOIU3HBIN) UITH
MeTPOJICHHBIN d(Hp 400-600 M
IIpu6opsl

AMIyJIbI;
MukpobropeTka eMKOCTBIO 5 MII;



Konbsr koHmyeckne eMKOCThIO S0 MiT;
KanenbHast BOpOHKa;

CrakaHbl eMKOCTBIO 250 M
Boponka;

Yamku [etpu

1.5. Memoouueckue pekomeHOAUUU NO 6bINOTHEHUIO IKCHEPUMEHMATIbHOU
yacmu

B ueTsipe amiyiibl 3arpy’karoT yKazaHHOE B 33JJaHUU KOJMYECTBO MHULIMATOPA U
no 2 r crupoja. AMITyJdbl 3aKpbIBalOT KOPKOBBIMHU IpoOkamu. Ilocnme pactBopenus
MHULMATOpA aMmIyJjbl I[OMEIIAIOT B TEpPMOCTAaT C 33JaHHOM TEMIEpaTypod U
BbIIEPKHUBAIOT HeoOxoaumoe Bpems. [lo OKOHYaHMM MOJMMEpPU3alUU OXJIAKIAIOT
aMITyJibl, TIOJMMEP PACTBOPSAIOT B apOMAaTHUYECKOM WJIM XJIOPUPOBAHHOM YITIEBOJOPO/IE,
OCaX/IAal0T B CIUPT WJIM NETPOJCHHBIN 3(hup, MpoBepsis MOTHOTY OCAKIACHUS.

[Torumep mpOMBIBAIOT — oOcamuTeneM, OT(PHUIBTPOBBIBAIOT M  CymaT B
Ipe/BapUTEIbHO B3BEIICHHBIX udamkax Iletpm cHaganma Ha Bo3myxe, a 3aTreM B
tepmoctate npu 60-70°C nnu B Bakyym-mikady npu 30-40°C 10 nocTOSIHHON Macchl.

1.6. @opma 3anucu pe3yibmamos

3azpys3ka Boixon CkopocTb
M 7 HoJMMeEpa | TMOJUMEpPHHU3ANN
No OHOMED HULMATOD | T | oy,
OTIBITA = =| °oC q
2| 2 S o %/4ac
= g8l 5| =| X| E r o | . MOJIB/JI-C
=l & g /o/MUH

JIABOPATOPHAS PABOTA Ne §
IHo/mMmepu3anus B CyClIeH3UH




1.1. Ilenv pabomur:
HccenoBanne BIMSHUS  YCJIOBHM — TIONIMMEPH3AIMA  HA CBOWCTBA  IOJIMMEPA,
TIOJTY4aeMOT'0 paJIMKAITLHOM ITOJIMMEPU3aIUeH B CYCIICH3UH.

1.2. Iloozomoexa k padbome:

1. H3yuurs 3aKOHOMEPHOCTH paMKaIbHON [IOJIMMEPU3ALIAN 110
PEKOMEHI0BAHHOM JINTEPATyPE U KOHCIIEKTY JICKLIUM.

2. B paloueii TeTpam npeacTaBUTh:

@) CXEMBbI PEaKIN OTACTBHBIX CTAUIA TTOIMMEPH3ALIUHT;

0) KUHETUYECKUE YpaBHEHMs, OIMCHIBAIOIIME TIpOLIECC MOJMMEpPHU3ALU B
CYCIIEH3MM (3aBUCHMOCTb CKOPOCTH IOJIMMEPHU3ALMM W  MOJEKYJSPHOM MacChl OT
TEMIIEPATYPbI POBEACHUS PEAKLIMH, OT BPEMEHHU CUHTE3a, OT KOHIIEHTPALMU UHUIMATOPA).

3. Hammcare ypaBHEHME TNOMMMEpU3alMM CTUPOJA, METWIMETAaKpWIara B
NPHUCYTCTBUU NEPEKUCH Jlaypuiia U AMHUTPUIA a30-OMC-U30MACIISTHOM KUCIIOTHI B KauecTBE
VHHLIATOPA.

4.  TlonrotoBUTH U 3aMIOIHUTH TAOIMLIBI IS 3aIIUCH PE3YIIbTATOB.

1.3. Pabouee 3a0anue:

1. IIpoBectu noimmMepu3aLuio CTUPOIIa, METHIIMETAKpUIIaTa 1o OJTHOM U3 peLenTyp,
NPUBEICHHBIX B TAOIMLIE, ITpU crieayromeM pexkume: 85-90°C -24., 98-100°C -1 u.

2. Onpenenuts BbIX0 nosmMepa (B T 1 %).

3. Pe3ynbTarhl OMBITOB CBECTH B TAOMHILY.

1.4. IIpubopwvt u peakmuewi:

PeakTuiBbI: [pubopsr:

Crupon, MeTHiIMeTaKpuar [TpuGop 11t CycneH3MOHHOM
(cBexxenepernannbie) - 20-40 mi; noymMepusaiuu (puc. 1.);
JUCTWILITMPOBaHHast Bojia - 40 mi; BOJISTHAsST OaHS;

niepekuch Jaypuia wim JJAK - kos0a bynsena;

B COOTBETCTBUM C PELIENITYPO;

cTaOUIM3aTop - B COOTBETCTBUU BOpOHKa broxHepa;

C peLeNTYPOH;

yamka [lerpu nmim yacoBoe CTeKII0

Ta0mua 2
dopmMa 3anUCH pe3y1bTaToOB
Ne 3arpyska Bpe-
crabuITI3a- M, Beixon
MOHOMEp | MHMIIMATOP BOJA Top Té o | uac. noMMepa
- Bec. | Bec. |% or | Bec. |% ot | Bec. | % ot - o
q, vy, |MoH.| w. |MoH.| Y. | MoOH. 0




Puc.1 [Ipubop 1151 CyCrieH3MOHHON MTOTMMEPHU3ALIUN
1 - kpyriogonHas 3*-ropias Koida
2 - MellIaJika C MPUBOJIOM U THAPO3aTBOPOM
3 — 0OpaTHbIN XOJOAMIBHUK

1.5. Memoouueckue pexomeHOauuu NO GbINOIHEHUIO IKCHEPUMEHMATIBHOU

yacmu

B crakane (unmm npoOupke) pactBopstor 0,34 r monmuBuHMIOBOrO cnupra B 60r
JTUCTUJUTMPOBAHHOM BOJIbI ITpH HarpeBaHuu 10 60°C.

Bomsblii  pacTBOp IMOJIMBUHWIOBOIO CIHUPTA, OXJAXKIACHHBIA 10 KOMHATHOM
TEeMIIepaTyphl, 3aIMBalOT B 2*-3*-ropiy0 KoiOy eMKkocThio 250 M, CHaOXXEHHYIO
MeIIaJIKOW U 00OpaTHBIM XOJI0UIBHUKOM.

3aTeM OTIEIBHO B MOHOMEPE PACTBOPSIOT HMHHULMATODP: INEPEKUCH Jaypuila WU
JMHUTPUIT a30-OMC-M30MacisiHOM KHCIOThL. [locie moiHoro pacTBOpeHUs MHHUIMATOpA
CTHPOJI BBUIMBAIOT B KOJIOY.

Bxmrouaror Memasky, mycKaroT BOAY B XOJIOJUJIbHUK U OITYCKatOT KOJI0y B BOJASHYIO
6anto. [Ipy MHTEHCHMBHOM MEepeMeNIMBaHNH TOJHUMAIOT Temmepatypy A0 80°C u mpoBoAsAT
MOJIMMEPH3ALMIO TI0 33/JaHHOMY PEKUMY.

CKkOpoCTh MEIIAJKH PEryIUpYyIOT Tak, YTOObl CTUPOJ pa3OMBaliCs Ha OTJEIbHbBIC
mapukd (TpaHyjibl) HEOONBINON BEIMYMHBI, HE COCMUHSSACH B  OOIIYI0  Maccy.
VYCTaHOBIEHHYI0O B Hauajie IpoIecca IOCTOSHHYIO CKOPOCTh MEMIAIKM HEOOXOANMO
MOJIEPKUBAaTh B TEUYEHHE BCErO Ipoliecca MOJMMEPHU3ALUH, HE JIOIYCKas OCTAHOBKU
MEIIaJKU BO W30eKaHWE CIMMaHMs IIapUKOB M oOpazoBaHusi OecpopMeHHOro KOMKa
nojumepa

B Gane pekomeHIyeTcsi TOIIEPKUBATh 3aJAHHYIO TEMIIEpaTypy, He IOIMycKas
neperpena

KoHTponem OKOHYaHMSI peakUMu MOXKET CIY)KUThb OIyCKAaHUE IIapUKOB
HOJIMCTUPOJIA Ha JHO KOJIOBI BCJIE/ICTBHE YBEJIMUEHHS UX IFIOTHOCTH MPU KPATKOBPEMEHHOM
OCTAHOBKE MEILIAJIKU.

["oTOBBI MPOIYKT OT(UIILTPOBBIBAIOT, IPOMBIBAIOT, POCYIIMBAIOT U B3BELINBALOT.

[IpoMBIBKY OCYIIECTBISIFOT AUCTWUIMPOBAHHOM BOAOHM, HCIOJIB3YsSl BOPOHKY
broxnepa n konOy bynzena IIpombIThie rpaHyisbl NMEpEeHOCAT BO B3BELICHHYIO Yariky
[etpu u cymat npu 50°C B TepMocTaTe WK CyIIHIBHOM HIKA]Yy.
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Tabrmmia 1
PenentypbI 17151 OJTyYeHHsI TIOJMCTHPOJIA B CYCIIEH3UH (B BeC. I)

KoMmnoHeHTBI I;IOMep peuemygm
Crupon 10 10
Bojna aquctuimupoBanHas 60 25
[lepekuce naypuna 0,5 -
[ToIMBUHUIIOBBINA CIIUPT 0,34 0,5
JIMHUTpPIIT a30-OMC-U30MACIISTHOM KUCIIOThI - 0,1

JIABOPATOPHAS PABOTA Ne6
IHomuMepu3anusi CTUPOJIA B pacTBOpe

Ilenv pabdomei: cuHTE3 MOJIMCTUPOJIA B YCIOBMSIX PACTBOPHOM IMOJIMMEPHU3ALINH,
oIpeiesieHre BbIXo/a nojauMepa (KOHBEPCUU MOHOMEPA), XapaKTEPUCTUUECKON BSI3KOCTH
€ro pacTBopa, CpeAHeN MOJIEKYJISIPHOM MAacChl M CTETIEHU MOJIMMEPU3ALINH.

Peaxmuegoi:
Crupon (ds*° = 0,906) 5,0r
NunnmaTop (a301un300y THPOHUTPHI) 0,3r
N3onponunoBselii (3TUIOBBII) CIUPT 50 cm®
Ilpuoopur:

[Tpobupka (100-150 cm’), oOpaTHBIA XONOAMIBLHUK, OaHs BOAsAHAsA, Koj10a ByHseHa,
BopoHKa broxHepa, Buckozumerp OctBanpna - IIuHkeBHYa, BOPOHKA, LWJIMHIPHI
MEpHBIE, TMUIMETKH, CTAaKaHUYMUKH, OIOKCHI, mKad CYUIUIbHBIN, (UIBTPBI, CEKyHIAOMED,
BECHI AHAJTUTUYECKHUE.

B peaktop ¢ oOpaTHBIM XOJOAMJIBHUKOM, IOMEIIEHHBI B BOJASHYIO OaHIo,
3arpy’aroT 5 I IEePErHaHHOro, HE COAEPIKAIEro MHruburopa crupona, 50 cM’ cnmpra
(M30mpoONMIIOBOTO WM 3THIOBOro). B a3roil cmecu pactBopstor 0,3 © mHULMATOpA.
CoxepxumMoe peakTopa HarpeBarOT W MpU C1abOM KUIIEHWW BBIICPKUBAIOT B TCUCHUE
2,5-3,0 yacoB. Yepe3 30-40 MuHyT mocljie Hayajga HarpeBaHUs W3 PAcTBOpPAa HAUMHAET
BbIMaaaTh Oeiblid ocafok nmoimumepa. [locie oxmnaxkaeHus: peakTopa MojJuMep OTACNSIOT
JE€KaHTalMed, MPOMBIBAIOT YUCTBIM CHOUPTOM U CylIaT Ha BO3AyXe. BbICyllIeHHbIN
MOJINMEP B3BEIIMBAIOT M PACCUUTHIBAIOT BBIXOJ MMOJUCTUPOTA. M, ONpEnenstoT
BHUCKO3UMETPUYECKUM METOJIOM.
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JIABOPATOPHAS PABOTA Ne7
[HosukoHaeHcauus (peHosa ¢ ajabAeruiaMu

1.1. Ilenv pabomor:
[IpakTHueckoe H3ydeHHE TPOIECcCa HEPABHOBECHOW MOJMKOHICHCAINH
(eHona u popManbaeruia U CBOMCTB MOITYYaEMbIX IPOIYKTOB.

1.2. Iloozomoeka Kk pabome:
1. WM3yunth wMexaHw3M oOpa30BaHUsS PE30JILHOTO TOJIMMEpa, pOJib
MOJISIPHOTO COOTHOIIIEHUS MOHOMEPOB.
2. B paGoueii TeTpany npencTaBUTh:
a) CyMMapHOE ypaBHEHUE CUHTE3a PE30JbHOTO TOJIUMEPA;
0) XMMH3M OTBEPXKACHUS pe3oa.

Obpalosaine NONEMETHICHPEHOIOB HPOCTPARCTBEHHOTO CTPOCHHES

1 crapena:
OH o OH H OH
+CHO H30RrToK opMaTLAeTHAA CH; CHOH
H, s menourolt cpene o
- CH,0H CH,OH CH,OH
' OH OH
I' CH,OH
CH,—
- ' L n R
2 cTannyd

bn,

CH OH

<:]—cnr' ‘@’ CH’L - r&%‘& Cﬂ:—@fﬁk—

pesoa ’ - o CH,
b

CH
pesa

1.3. Pabouee 3a0anue:

1. IIpoBectu nonukoHaeHcaMIO peHona ¢ popmanbaeruioM mpu TeMiepaType
90°C.

2. OnpenenuTh JUHEMHOCTh CTPOEHHUS TOJIUMEPA.

3.  Ilomyuuts pe3ur.
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JJABOPATOPHAS PABOTA Ne8
OnpenejieHue MOJIEKY/JISIPHON MaCChl OJIMMEPOB XUMHYECKUM METOI0M

Peaxmueguor:
AHUIMH (X.4.), CBEKEMEepPErHaHHbIi Ipu pocT. 15 MM pT.CT.;
Enxuit natp (x.4.), 0,05 1 pacTBOp B 95%-M 3THIOBOM CIIUPTE;
®enondranenn 0,1%-i1 ciupToBoii pacTBOD;
Xn0podopM neperHaHHbIH.

Xo0 onpeoenenusn:

Hagecky 0,25 wnm 0,5 T u3MeIbYEHHOTO MOJMMEpPa WM BOJIOKHA (OTPE3KU
JUIMHOM OKOJIO 2 CM) pAacTBOPSIIOT COOTBETCTBEHHO B 25 u 50 M3 aHWIMHA,
CBEXKEMEPETHAHHOTO Ha MeTaJUInYeckol wim wmacisHod Oane mpu 120-140°C. B
3aBUCUMOCTH OT CTENEeHM M3MENbUYEeHUS M MOJEKYJISIpHOM Macchl MoJMMepa
IIPOJIOJKUTENIBHOCTD pacTBOpeHus coctaiisaer 20-30 MuH.

[Tonyuennbii pactBop oxnaxmaoT g0 70-75°C W cMENIMBAaIOT C pPaBHBIM
oosemom CHCIl;. 3arem pactBop omath oxnaxaatoT Ao 20°C u turpytor 0,05 H
cnuptoBbIM pactBopoM NaOH B npucytctBumn denondranenna. [lapannenbHo B TeX ke
YCIOBUAX MPOBOJST «XOJIOCTOM» OmbIT. [Ipyn 3TOM TUTp LIENOYM YCTaHABIMBAIOT I10
OEH30MHOMN KUCTIOTE.

Pacuem:
KomuuectBo kapOokcunbHbIX rpynn A (B r-5kB.  10°) BBUHMCIAIOT 110
YPaBHEHHUIO:

(a-b)0,05 K
~1000-g

rae a — oobem 0,05 H cIUPTOBOTO PacTBOpA IIEIOYH, U3PACXOJOBAHHBIN Ha TUTPOBAHUE
paboueii mpoObI, MI;
b — o6vem 0,05 H cUPTOBOrO pacTBOpa MIETOYH, U3PACXOJOBAHHBIM HA TUTPOBAHUE
«XOJIOCTOW» MPOOBI (AUCTOTO AaHWIIUHA), MIT;
K — nonpaBouHbIi KO3()PUIHUEHT K TUTPY LIEJIOUH;
g — HaBeCKa MoJIMMepa UM BOJIOKHA, T.

[To xonmuecTBY KapOOKCHIJIBHBIX Ipynn 4 MOKHO NPUOIMKEHHO PaccuuTaTth
CPEITHEYHMCIIOBYIO MOJIEKYJISIPHYIO MacCy MOJUATHIIEHTEpeTaiaTa:

13



JIABOPATOPHAS PABOTA Ne 9
OnpenesnieHue BA3KOCTH U MOJIEKYJISIPHOM MACCHI IOJIMMEPOB

ILlenwv padomoi:

W3MepuTh BSI3KOCTH PAcTBOPOB IMOJHUMEPA M BBIYMCIWTH €r0 MOJICKYJISPHYIO
Maccy.

Ilpuoopwi:

- KOJIOBI C IPUTEPTHIMU TIPOOKaMU eMKOCThIO 25-100 mu,

- TpayMpOBaHHAas IUIETKAa EMKOCTBIO 5-10 Mit ¢ aenenusimu 1o 0,2 Mo,

- Bucko3umetp Yoemiona ¢ auamerpom 0,5-1,5 mo,

- TEpMOCTAT JJIsl TOAJICP)KaHUs TeMIIepaTyphl u3MepeHus ¢ Tounoctbio 0,01°C.
- pe3uHOBas TpyIlLa,

- crekJisiHHBIN QritbTp [llotTa Nel mmm Ne2.

BI/ICK03I/IMeTp V6enﬂoz[a IMMO3BOJIAACT OIIPECACIINTL BA3KOCTH pPAaCTBOPOB IIOJIMMCpPA
IIpH Pa3IMYHbIX KOHOCHTPpAAX.

6
e

Puc. 1. Buckozumetp Yoewiona
1 - pe3epByap;
2 - U3MEPUTENBHBIN IIAPUK;
3 - KarmuuIsIp;
A, b - MeTKH;
4,5, 6-TpyOku

Iloozomoexa euckozumempa:

Bucko3umeTp TIHIATENBHO MOIOT TOpSiYEH XPOMOBOW CMECHIO, 3aTeM OOJbIIUM
KOJIMYECTBOM rOpsiu€ei BOJbI, ONIOJACKUBAIOT TMCTUUIMPOBAHHOW BOJOM U CyIIaT.

Iloozomoexka nonumepa:

Ob6pazenr momuMmepa HEOOXOAUMO OYHCTHTh OT TPHMECEH IePEeOoCakIeHHEM |
BBICYIIIATH JI0 TIOCTOSTHHOM MacChI B BAaKyyM - IIKady.
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IlIpuzomoenenue pacmeopa nonumepa:

W3menbyeHHBIN 1 BBICYIIEHHBINA TIOJMMEDP PACTBOPSIIOT B IMTOIXOISAIIEM PAaCTBOPUTEIIE
(U1 KOTOpOro B Mape € JaHHbIM IOJMMEPOM HUMEIOTCS TabimuHble JaHHele K u o).
PactBOpuTens npeaBapuTenbHO HEOOXonuMo meperHaTb. HaBecky mommmepa moaduparoT
TaKUM 00pa3oM, YTOOBI I UCXOAHOTO PACTBOpA MOIMMEPA OTHOCUTEIBHAS BSIBKOCTD Mo = 1,5
npu Temreparype u3MepeHus. PacTBop (UIBTPYIOT OT B3BEIIEHHBIX YaCTUI[ 4Yepes3
crexstHHBIA  QubTp  Nel wmm No2.  Jlyist  MCKIMIOYeHHST BO3MOXKHOCTH — M3MEHEHHS
KOHLIEHTPALIMK PACTBOpA MIEPBYIO, OUEHb HEOOJBIIYO MOPLMIO (PUIIbTpaTa 0TOPACHIBALOT.

Ilposeoenue uzmepenuii:

B Buckozumerp uepe3 TpyOKy 4 HaIMBaIOT OKOJIO 5 MII PacTBOPHTEI,
YCTaHABJIMBAIOT BUCKO3UMETP B TEPMOCTAT U BBIICPKUBAOT U TeMIieparype usmepenust 10-
15 mMun. K TpyOKe 5 MpUCOSTUHSIOT PE3UHOBYIO TPYIILY, 3aKPhIBAIOT KpaH Ha TPyOke 6 U C
NIOMOILBIO TPYILIHM TPYOKIbl IPOMBIBAIOT KAWULAP 3 M M3MEPUTENBHBIN IIAapUK 2, BCAChIBas
XKHUIKOCTh Ha 1 cM Bblle BepxHell MeTkd. [locine 3Toro CHoBa 3amlONHAIOT KAWULIP U
U3MEPUTENbHBIN IAPUK, OTKPBIBAIOT KpaH Ha TPyOKe 6 M OTMEUAIOT 10 CEKYHIOMEPY BpeMsi
WCTEUCHMsI PACTBOPUTENS OT BEPXHEW IO HWKHEH METKM M3MEPUTENIBHOIO IIapuka 2.
Bpems ucreuenust ompenensioT He MeHee 5 pa3 u OepyT cpenHee 3HaueHue. Ecnun
pe3yibTaThl W3MEpPEeHuH orTnmyarTces Oonee udem Ha 0,2 cek., WX OTOpAchBAIOT U
COOTBETCTBEHHO YBEIIMYHUBAIOT YHCIIO N3MEPEHUI.

OnpenenuB BpeMsi UCTEUEHUS] PACTBOPUTENS 1y, wau, CIMBAIOT PACTBOPUTEIDL YEpE3
TpyOKy 4, BBIIABIIMBAsl €0 U3 KalWUIApa IpU MOMOIIY TPYLIH, a 3aTeM yIAJISIOT OCTaTKU
pacTBOpUTENS BOJOCTPYHHBIM HACOCOM, TIPHCOSAMHEHHBIM K TPYyOKe 4.

B cyxoii BuckosumeTp depe3 TpyOKy 4 BHOCST TpaJyHpOBAHHOM MHUIIETKOM SMIl
pacTBopa MOJMMEPa M CHOBA YCTaHABIMBAIOT BUCKO3MMETp B Tepmocrtar. [locne 15-tu
MUHYTHOTO TEPMOCTATUPOBAHUS MPOMBIBAIOT KaNWULAP M W3MEPHUTENIBHBIM  ILApUK
YKa3aHHbIM BBIIIE CIOCOOOM M M3MEPSIIOT HE MEHEee 5 pa3 BpeMsl UCTEUYEHHUs pacTBopa t, He
3a0bIBasi MPU ATOM OTKPBIBATh KpaH TPyOKH 6.

Ecmi Mow HMCXOMHOrO pacTBOpa OKaKETCS 3HAYMUTEIbHO Oosnble 1,5, To pacTBOp
pa30aBiIsIOT B BUCKO3UMETPE, J00ABIISIS IUIIETKOM ONpe/IeNIeHHOE KOJTMUYECTBO PACTBOPUTEIIS.
[Tocne noGaBneHus: pacTBOPUTENST paCTBOP TIIATEIHHO MEPEMEIMBAIOT HATHETAHUEM BO3/IyXa
rpyiel yepe3 TpyOKy 5 MpH 3aKpeITOM KpaHe TpyOku 6. Kaxmplii pa3 mocie paz0oaBieHus
KalWuIp U W3MEPUTENIbHBIA IIApUK TPHUXKIbl MPOIOJACKUBAIOT PAacTBOPOM. Eciu Mom
MeHbl1e 1,5, To MPUroTaBIMBAIOT HOBBIN, O0JIee KOHIICHTPUPOBAHHBIN pacTBOD.

PactBop ¢ Mo OMu3KOIM K 1,5, pa30aBisroT Wi MOCHCAYIONIMX U3MEPEHUN BSI3KOCTH
TaKUM 00pa3oM, 4YTOObl MHTEpPBAJIbI MOMYyYaEMbIX KOHLIEHTpAIMi ObLIM MPUOIM3UTEIHLHO
OJMHAKOBBI. JIJ1s1 3TOro K 5 MII Takoro pactBopa mocienoBaresbHo nodasmstor 0,75; 1,0;
1,25; 2,0 u 4,00 mn pacTBOpUTEIIs, MPUYEM Moy HaMOoONee pa30aBIEHHOrO PAacTBOpa He
JoibkHa ObITh MeHblle 1,1. Bpems uctedeHHs Moy4aeMbIX TakuM 0Opa3oM pacTBOPOB C
koHueHTparwsiMu C,, C,, Cs, C4 u Cs 0003HavaeTcs t, to, ts, ts, ts (C; - KOHIIEHTpAIMS UCXOTHOTO
pacTtBopa).

[1o oKOHUaHMK M3MEPEHUI PACTBOP BBUIMBAIOT U3 BUCKO3UMETPA, & BUCKO3UMETD 2-3
pa3a THIATENIbHO NPOMBIBAIOT  PACTBOpUTENEM €  00s3aTelNbHBIM  MHOTOKPAaTHBIM
MIPOMBIBAaHMEM KallWUI[pa M HM3MEPUTENIBHOIO ILIApHKa, IIOCIE 4YEro IPOBEPSIOT BpeMs
UCTEYEHUs1 PACTBOpHUTENS t0, u CpeaHee 3Ha4YeHHE tO JOJKHO BOCHPOMU3BOAMTHCS C
TouHOCTHIO 10 0,2-0,3 c. Pe3ynbraTel n3MepeHuii BHOCAT B TaOJUILY.
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Tabmauma 1

BpeMﬂ HCTEYECHHUA PACTBOPOB IIPU UBMEPECHUHU BA3ZKOCTH

PacTBopuresb PacTBOpbI nonmmepa PacTBopuresnb

t0, nau. t [ 3 ty ts 10, xon.

Jlns pactBOpa KakJ0W KOHLIEHTPALIMKM NMPOBOAAT 5 M3MEPEHUN U ONPEIEISIOT
CpellHee 3HaYEHUE U OIIMOKY N3MEPEHU.
Oopabomka pe3yromamoe IKCnepumMenma:

t

Ly

OTHOCHTENbHAS BAZKOCTD: | o =

n‘no_t_to_

Ynenvuas Baskocte: 1], = = =1 omn.
0 tO

N
IIpuBesieHHAs BAZKOCT: ] —_— yo.
' C

ﬂu‘lc
1,4 4

1,2 -

1,0 $7

. T T T T T

66 041 02 06,3 0.4 0,5 0.6 6.7 0.8
¢, r/100 mn

Puc.2. 3aBucumMocTh NpuBeIeHHOH BA3ZKOCTH
OT KOHLIEHTPALMU PacTBOPa MoJuMepa
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N yo
. y .
XapakTepucTHIecKasl BI3KOCTh: [7] ] = | im—

C-0
3aBUCHUMOCTD XapaKTepHCTHHGCKOﬁ BS3KOCTHU OT MOHGK}’J’IHpHOﬁ MaCChI
nosimMepa (ypaBHeHne Mapka — XayBUHKA):

nl= Kk m*

3HaueHue KOHCTAHT K u o 1151 HEKOTOPBIX Tap MOJIMMEP-PaCTBOPUTEIIH
MIPUBEJICHBI B Ta0. 2.

Tabmaua 2
[Tonumep PacTBopuTENh T, °C K-10* o
[Tonuakpunonutpuia (ITAH) Jlumetundopmamu 25 3,92 0,75
[TomumeTnnmerakpunar
(IIMMA) AlleToH 20 4,52 0,62
HoMICTHDOI benzon 20 1,23 0,72
P Tonyon 25 1,7 0,69
[10TMBUHUIIOBBIN CIUPT Bona 25 3,0 0,50
[TommyTunenTepedraiat DeHo 50 5,52 0,71
3aoanue:

[Tonyuure oOT mnpenogaBaTesss MOJIMMEP W PAcCTBOPUTENb, COCTaBbTE IUIAH
uccienoBanuii. Ha ocHOBe 3KCIEPUMEHTAJBHBIX JAHHBIX PACCUUTANTE MOJEKYJISPHYIO
Maccy nonuMepa. PesyibTaThl skcniepuMeHTa oQOpMHUTE B BHJAE TaOMUIBI M cAejaiTe
BBIBO/IBI.

JIABOPATOPHAS PABOTA Nel0
KavecTBeHHbIE peakMu MOJIUMEPOB

Jnda monuMepoB, Kak M Ui HU3KOMOJIEKYJISIPHBIX OPraHMYECKUX COCAUHEHUW, HE
CYIIECTBYeT CHCTEMaTHYECKUX CXEM  aHajiu3a, TMOJO0OHBIX CXeMe aHaiu3a
HEOPraHMYeCcKuX BellecTB. [loaToMy mpu aHanu3e MoIuMepoB HEOOXOIUMO MPOBOIAUTH
MPEABAPUTEIbHBIC WM OPHEHTUPOBOYHBIC OIBITHI, KOTOPBIC ITO3BOJISIIOT BBIOpaTh
HAlpaBJICHUE UCCIEAOBaHUA. [JIaBHOM WENbIO ATUX HCCIEAOBAHUM  SBISIETCA
OOHapy»X€HHWE OCHOBHBIX DJIEMEHTOB, THMa CTPYKTYpbl, (YHKIHOHAIBHBIX TPy,
YCTAHOBJICHUE KHUCJIOTHOTO WJM OCHOBHOI'O XapakTepa HCCIEAyeMOro IOoJIuMepa U
JIPYTUX CHEU(UIECKUX PEaAKIIHA.

Onbit 1. ITogedenue nonumepoe npu eneceHuu 6 NaaAMA 20PeiKu

Ha6J'IIOI[€HI/IC MOBCACHUA IIOJIUMCPOB B CHHCM KOHYCC IUIAMCHH TOPCIKA
ABJACTCA OOHUM M3 NPCABAPUTCIBHBIX IIPHUCMOB I/IILCHTI/I(i)I/IKaI_II/II/I. HpI/I CXKUI'aHNH
IMoJIMuMEepa OAHOBPCMCHHO IIPOTCKACT PALd IIPOLCCCOB: 0663B0)KI/IBE[HI/IG, TCPMHUICCKOC
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pasiioKeHue, B3aUMOACHCTBHE C BOJOM, BBIACIIOLIEHCS IIPU BBICOKUX TEMIIEpaTypax U
MO3TOMY JIEUCTBYIOLIEH KaK TEPETPETHIM Map, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC
peakuuu u Ap. HaGmroneHue 3a moBeqeHUEM BEUIECTBA MPU CHKUTAHUM MOXKET J1aTh
LIEHHBIE CBEJICHUS O €r0 COCTaBE.

Bvinonnenue ananuza. HebGonpimyto mnpoOy momuMmepa TMOMEHIAIOT Ha
CTEKJIIHHYIO JIONATOYKY M BHOCAT B CHHMM KOHYC IUIAMEHHM TOPEIKH; NPHU ITOM
OTMEYAIOT IIOBEACHHUE IOJIMMEPA, OKpacKy IUIAMEHM, 3amax  BbIACIAIOLIUXCS
ra3000pa3HbIX TPOIYKTOB.

XapakTepuCcTHKa TOJMMEPOB 110 3TUM MPU3HAKaM MpeJCcTaBieHa B Ta0. 1.

OunblIt 2. Peakyus ¢ ghyxcunom

[Ipy B3auMOAEHCTBUU TOJUMEPOB CO WICJIOYHBIM PAcTBOPOM (yKCHHA OJIHA
rpylna TMOJUMEPOB OKpAIIMBAETCS B PO30BBIA IBET, Jpyras — ocraercsi 0e3
U3MEeHEeHHUSI.

JleiicTBuE 1IeIOYHOTrO pacTBopa (PyKCHHAa Ha TMOJIUMEPHI MOKHO MPEJCTaBUTH
CeyIoIMM 00pa3oM: n-QyKCHH, HMMEIOIIMA OJHO XWHOMJIHOE KOJBIIO W JBa
OCH30JIbHBIX KOJIbI[A, pearupyeT co MIeNoYbl0 ¢ 00pa3oBaHWEM OCHOBAaHHS N-
PO3aHUIIMHA:

+ -
[(n-HzN-C6H4)2C©=NH2 JCI” + NaOH—> (n-HzN-C6H4)2C;<Z>=NH20H +NaCl

910 COCANHCHUC TIpH N30BITKE ICJI049Yn M30MCPU3YCTCA B TaK HA3bIBACMOC
IICEBAOOCHOBAHMUC!

CGH,NH,
(n-HzN-C6H4)2C=<z>=NH20H <~ (-HN-CH),C

[Ipu B3aUMOJEHCTBUM TICEBJOOCHOBAHHUSI C KHCJIOTOM 00pa3yeTcsi KHUCIOTHas
(dhopma n-po3aHuIIMHA, UMEIOIAs KPAaCHO-(PUOJIETOBYIO OKPACKY:

+
(n—HzN—C6H4)2C=<z>:NH2RCOO

[TosnMepsl, KOTOPBIE B YCIOBUSX OIbITA MOTYT BBLACIATH KUCIOTHI, BXOJAIIUE B
3BEHO LENM WIN Pa3ararbCs C BBIJCIEHUEM KHUCIOT, OKPALIMBAKOTCS PacTBOPOM
(yKcuHa B PO30BbIH IBET.
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Peakmuebl: n-po3aHUIINH, HACBIICHHBIN pacTBop. Kpucramn n-pykcuna (s
MPUTOTOBJICHUST (PYKCHHCEPHUCTONH KHUCIOTHI) okoio 0,05 1 pactBopsitor B 15mi
JUCTUILTUPOBAHHOM BOJBI M A00aBisitoT 10 M1 2 H pacTBopa ruApOoOKUcH HaTpus. Uepes
10 mMuH BbIMazaeT OCaJOK OCHOBAHHS N-pO3aHUIIMHA, KOTOPBIM OTQHUILTPOBBIBAIOT
(0caloK TMPUMEHSIOT BIOCIEJACTBUU JUIsl MPUTOTOBJICHHWS HOBOW MOPLUHU pacTBOpa,
pacTBopsis €ro B 2 H pacTBOpe TUIPOOKHUCU HaTpusi). becnBeTHbIl pacTBoOp,
NPEJCTABISAIONUINI COO0M HACHIILIEHHBIH PACTBOP ITOIO0 OCHOBAHUS (KOHLEHTPAIUS OKOJIO
0,1%), mpuMeHSIOT s peaknuu. PeakTuB HE TepseT CBOUX CBONCTB B TEUYCHHE
MIPOJIOJIKUTEIIBHOTO BPEMEHHU.

Boinonnenue amnanuza. HeOonbiyto mnpoOy MNOMEIIAIOT B MPOOUPKY C
peareHTOM M KHUIITSAT 5 MUH, I1OCJIE YeTo HAOII0Jal0T OKPACKY.

Oxpacka coeiuHeHUH n-pyKCHHA C TTOJIMMEpPaMH MpeicTaBiIeHa B Ta0. 2.

[TonuMepsl  METaKpWJIOBOM  KHCIOTHI,  MOJUUMHJIBI,  THOJUTETPaTOPITUIIEH,
HOJUTPUPTOPITUIIEH OCTAIOTCS 0€3 U3MEHEHHUSI, UYTO OOBICHSIETCS BHICOKOW XUMUYECKON
CTOMKOCTBIO 3TUX MOJIMMEPOB B YCIOBUAX IPOBEIEHUS OIIbITA.

Ilpumeyanue. Ita peakiysi O4YeHb YyBCTBUTEIbHA U MOXKET OBITh UCIIOJIb30BaAHA
HE TOJIBKO JUIsl KAUECTBEHHOM peaKIMK Ha TOJUMEp, HO U I OOHApY>KEHUsl PUMECEH,
CTAOMIM3aTOPOB u TPYTUX 00aBOK (manpumep, o OpMaIbICTU/I,
CTaOMIIM3UPOBAHHBINA MOJIMAMHUAOM, MPU JEHCTBUU PEaKTHUBA OKPALIMBAETCS B PO30BBIM
IIBET).

Cnenyer uMeTb B BHUJY, UTO pAa3jIMYHbIE KHUCJIOTHI, KaK OpraHUYECKUE
(maBeneBast, (raneBas, MaJeUHOBas, aJUIUHOBAs, TUPOMEIUIMTOBAsS, YKCyCHas U JIp.),
TaK U HEOpraHudeckue (cepHas, COJIAHAs, a30THAs WU [p.), PEArUPYIOT C PEAKTUBOM C
00pa3oBaHUEM OKPAIIEHHBIX COCTMHEHUM.

Onbit 3. Peaxkyusa JTuoepmana — IlImopxa — Mopaeckozo

Buvinonnenue amanuza. HeGonpmryro mnpoOy mnomemaror Ha (apdopoByro
TUTACTUHKY, CMAaYMBAIOT HECKOJIBKUMH KaIUIIMU YKCYCHOTO aHTHIPHIA U MPUOABIAIOT
OJIHy KA cepHOM kmcaotel (p=1,84 r/cM’) Tak, 4TOOBI OHA TOMAnTa B KUIKOCTH.
OTMeuaroT BO3ZHUKIIYIO OKpPAacKy >KMIKOCTH M MOBEPXHOCTU IMOJMMEpa U HaOIIONAI0T
W3MEHEHNE OKpacku B TeueHue 30 MUH.

Oxpacka mnonuMepoB no peakuuu JlnOepmana — Illropxa — Mopasckoro
npeJcTaBiieHa B Tadl. 3.

[TpuBenenusie B Ta0A. 1, 2 1 3 cBOICTBA NOJMMEPOB MOTYT CITY>KUTh JIUILb JIJIS
MpeIBapUTEIHLHOTO OPUEHTUPOBOYHOTO PaclO3HABaHUs, 38 KOTOPHIM JIOJKEH CJIEI0OBaTh
KAueCTBEHHBIN aHaNn3 BXOJSIIMX B COCTaB IMOJHMMEpPA AJIEMEHTOB, 3aTE€M BBITIOJHEHUE
peakuii, cneuuduuecKux s JaHHOTO Kiacca MOJUMEpPOB, HIACHTU(UKALUA 1O
¢usnyeckum mnpusHakaM, HK-cmekTpam, s1eMEHTHOMY COCTaBy, (PYHKIMOHAJIHHBIM
rpymnnam u Jip.
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Tabmauia 2

OO0HapykeHUe MOJIMMEPOB 10 PeaKkuuu ¢ N-PyKCHHOM

[Tonumepsl

IloBesieHNE B PEaKTHURBE

®denondopManbIeruIHbIe

PactBopsitoTcsi, okpaiuBas pacTBOp B

KPacHO-(DHOJIETOBBIN WIIM OpaHKEBBIN IIBET

AMUHOAJIBIETUIHEIE
kapOaMuIHO(DOpMaIbIETHHBIC
MeJlaMUHO(OpMasIbIeTUIHbIC
aHUIMHO(hOPMAaJIhICT HJTHBIS

AN

PacTBOpstoTcs, HE OKpalBas pacTBopa
To xe
He pacTBOpsIFOTCS M HE OKPAIIMBAIOTCS

[Tonmyperanbl
v’ TOJIMypeTaHbl Ha OCHOBE CJIOKHOTO

adpupa
v/ TOJIMypeTaHbl Ha OCHOBE IPOCTOTO

aupa

He pactBopsitoTCsl, OKpaIInBarOTCs

He pacTBopsitoTCSl M HE OKPAILIMBAIOTCS

IMommamu el
v’ KanpoH
v/ moJmaMubl Ha OCHOBE JUAMUHA
v ¢ IUKapOOHOBBIMH KUCIOTAMU

He pactBopsiercs, okpammBaercs
To xe
- //-

V' HOIMUMMIBI Ha ocHoBe | He pacTBOPSAIOTCS U HE OKPALIMBAIOTCS
mudeHuIaMMHa ¥ [TMPOMEJUIUTOBOM
KHMCJIOTBI
Iomixapbonatsl He pacTBOPAIOTCS U HE OKPAIIMBAOTCS
[TonucynbpoHbl To sxe
[TonuMepsl Ha OCHOBE OJIE()UHOB
v’ MOJIHMATUICH y

v’ TOJIUIIPOTIHIICH
v noMu300yTHIIEH

[Tonmmaxpunatel
MOJIMMEPBI aKPUIIOBOM KHCJIOTHI
v [OJMMEPBI METAKPUIIOBOM KHUCIIOTHI

He pactBopsitoTCsl, OKpalmBarOTCs

He pacTBOpsIFOTCS M HE OKpAIIMBAIOTCS

HOJII/IMepr Ha OCHOBC BHMHMJIOBBIX

COCIMHEHUN He pacTtBopsitoTcs, HE OKpaIIMBaIOTCs
v OJMCTHPOI
v’ MOJHMBHHUIAIETAT He pactBopsiercs, okpamuBaercs
v’ TIOJIMBHHWJIOBBIN CIIUPT He pactBopsieTcst u He OKpalBaeTcs
v TIOJIMBHHHIJIXJIOPH/ He pactBopsiercs, okpammBaeTcs
[Tommadupsr

v nonmud>bup Ha OCHOBE TIIHMKONISA U
JIByXOCHOBHOM KHMCIIOTBI
v noaudopMabIeru

To xe

He pactBopsieTcst 1 HE OKpaIlIMBAETCs
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DeMEeHTOOPraHnYeCKUe NOJIUMEPHI

. To xe
KPEMHHMHOPTraHWYeCKasi CMoJIa
IIpon3BOaHBIE LEILTIONI03bI
POCThIE YPHUPHI HEUTIOIO03bI
v METWILEIUTION03a -1/ -
v OTHIILEIUTION03a -/ -
v’ THUPOIIEIUTION03a -/ -
v’ CIOXKHBIE dPUPBI TEJLTFOI03bI
v’ aleTHIIEINTION03a He pacTBOpsieTcs, OKpaIinBaeTcs
v/ anero0yTHpaTIEILIION03a To xe

BonopactBopumslii Kpaxmait

PacTBopsiercs, okpammBas pacTBop B
JKEJITBIA IBET

Ta0muna 3

Oxkpacka noJmMepoB, MOJy4eHHAs 10 PeaKuun
JIndepmana — llItopxa — MopaBckoro

[Tommmepsl

Okpacka

[Tonustunesn,
NOJUN300y TUJIEH,
noJuGOopMabIETH]I, TIOJTUAMH/TBI,
MTOJIMCTUPOI, KapOaMuIHO- u
MeJIaMUHO(pOpMalbIeTUAHbIE,
NOJUTETPaPTOPITUIICH, COTOJIUMEPBI
BUHWIXJIOpHJA C 3(QHupamMu aKpUIOBOW U
METaKPHUIIOBOH KHCJIOT,
OyTaZueHHUTPUIIbHbIE COTIOJIUMEDHI,
ale TUJIIIEIUTION03a, aIleTONPONHOHAT
IEJITIONIO3bI,  alleTOOYTUPAT — IEJITFOIO03HI,
MOJIUCYITH(OHBI, TIOJTUMMHI,
Ka3enHO(POpMaThACTUTHBIC CMOJTBI,
TEpIICeHOBAs cModa,
MOJIMMETHIIMETaKPHJIAT.

MOJIUTIPOTIUJICH,
MOJINKapOOHATHI,

OKpaCKa HE€ NU3MCHACTCA

[ToJIMBUHUIIXJIOPU T

MeneHHO CUHEET, 3aTeM 3€JICHEET

COHOHI/IMepBI BUHWJIXJIOpHUAA C
BHUHWJIAIICTATOM

MeIeHHO 3eJIeHeeT, CHHEET U OypeeT

HOJII/IBI/IHI/IJ'H/ICHXJIO]Z)I/II[

MeneHHo KelnTeeT

[TOTMBUHUIIOBBINA COUPT

3enenas

[Momurpupsr
V' mMoauduirpoBaHHbie PeHOTAMU U

OTtpuiarensHasi, THOTJa KOpUYHEBas
Kpacnas, kopuuHeBo-kpacHasi, TEMHO-

Maciaamu KOpUYHEBast
V' Moau(UIIMPOBaHHAS MacjaMH, Kopuunesas, nepexopsiias B TEMHO-
MIEPXJIOPBUHUI KOPUYHEBYIO
MeyieHHO CTaHOBUTCS CBETIIO-
[TomumeTunakpunar N
KOpPUYHEBOM
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denondopmanbaeTHAHbIE,

dbenondypdyponbubie,  GypuioBble U Cnabo-po3oBast
pe30pIMHOGOPMAIIBIET U IHBIC
MeTunnienonosa C pa3TUYHBIM
Kenras, oIMBKOBO-3€JICHAs
COJICP)KAHUEM METOKCHUJIBLHBIX TPYIIT
OTULEITI0N03a C pa3ITUYHBIM
OpanskeBasi, KOpUUHEBasi, UepHasi

COJICP’)KAHUEM STOKCHUIIHHBIX TPYIII

benszunemonosa OpanxeBas, c1a00-KopUuHeBas

Kanudonan

v’ IUruapomMeTuiabueTar
v’ srunabuerar
v’ TUApUpOBaHHAs

v’ oKucjeHHas (BUHCO)

Kpacubiii 1Ber mo0 ¢QuoneroBoro, a0
MYPILypHOTO, /10 3€JICHOTO

Kpacuplii uBer g0 ¢uoneroBoro, A0
CHHET0, 1O YEPHOTO

Kpacupiii 1Ber mp0 ¢QuoneroBoro, 10

3€JICHOT0, 0 CUHETO
duoJsieToBast 40 KOPUIHEBOU, 1O YEPHOU
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JIABOPATOPHAS PABOTA Ne 11
1. KayecTBeHHBbIH aHAJIU3 NIOJMMEPOB 10 PeaKuHu
HA MPOAYKTHI Pa3JIOKEHHUS

[Tpu kauecTBEHHOM aHAN3€ CHHTETHYECKUX MOJIMMEPOB HUCTIONb3YyEeTCS HAJMUYKE B
UX CTPYKTYpE OIPEICIICHHBIX aTOMOB WJIM TPYIIT aTOMOB, CKJIOHHBIX K CHEIU(UUSCKIM
peakuusiM. B pe3ysnbraTe AECTPYKTUBHOTO PA3JIOKEHUs MMOJIMMEpa TAaKUE 3JIEMEHTHI, Kak
a30T, cepa, hochop u rajJouabl Jat0T XapaKTePHbIE PEAKIIHH.

Ilpubopwr:

D

Puc. 1. [Tpubop 111 NMPOAUTUUECKOTO Pa3JIOKEHUS [TOJIUMEpa
1 - TepmocToiikasi mpoOUpKa IS Pa3I0KEHHS;
2 - cTeKJIsIHHAsA TPYOKa; 3 - MOIJI0TUTENB; 4 - 00pasel] MoauMepa;
5 - razoBas ropenika

Peaxkmueuvi:
[TonmuaTHsEeH, MOMUMETHIMETAKPUIIAT, TIOTUAKPUIOHUTPHII,
nouamMua-6, MOJMCTUPOIT, TOJIMBUHUIOBBIN XJIOPHI,
MOJMATUIIEHTEpeTaIaT 0,5-1 r (kaxxz10r0)
AgNO0s, Bognslit pactBop 1-2%;
FeCl;, Bonusiii pactBop 1-3%);
¢denondranenn cnuprossii pactBop 0,1 %;
FeS0, (xpuctamnibn);
KMnO; (pactBop);
bpomHas Bona;
WHAUKATOpHAs Oymara.

PexoMeHganmu HO BBIIOJTHEHMIO IKCIIEPUMEHTAJILHOM YaCTH
Jns mpoBenenust muponusa monumep (0,5-1 T) momemaroT B mpoOUpKy u3
TYTOIUIABKOIO cTeKaa (puc.l), COeAMHEHHYIO € MOIIOTUTENIEM, B KOTOpBIN HanuBaroT 5-10
MJI BOAbl. bBbICTpo HarpeBaroT oOpazel] M YJIaBIMBAIOT MPOAYKTHl MUPOJIHM3a B
HOTJIOTUTETIE.

29



[To oxoOHUAHUYM MUPOTU3a CTCHKH MPUOOpPA OMOIACKUBAIOT BOJIOW U OMPEACIISIOT
PEaKINio pacTBOpa MO MHAWKATOPHOU Oymare.

B pactBOpe onpenensroT NprucyTCTBUE HOHA XJIopa Mpo0oi ¢ HUTPAaTOM cepedpa.
[TonoxkwurenpHass peakiysi Ha XJIOp YKas3blBaeT Ha TOJMBUHWIXIOPHI, COTOJIMMEPHI
BUHIJIXJIOPH/IA, @ TAKKE HA APYTUE XIIOPCOEPIKAIINE CMOJIBL.

Kucnyio peakimio MOTyT IaBaTh MPOW3BOIHBIC IEIUTIONO3bI, MOJMBHHII-AIETAT,
TIOJTMAKPHIIATHI.

[[lenoynast peakuus MNPOAYKTOB TMHPOJIU3a IPENAINOJiaraeT IMPHUCYTCTBHUE
a30TCOJIEPKAINX CMOJI. B pacTBope a30T 0OHapyKHUBAIOT 10 CIETYIOMIEH METOTUKE:

K 1 Mn xonaeHcara n0o0aBUTh HAa KOHYHMKE IIMATENIs KPUCTAILIBI JKEIE3HOTO
kynopoca (FeS0,). OGpa3oBaHue cHUHEro ocaaka OCpIMHCKOW Ja3ypu YyKas3bIBaeT Ha
conepkanue a3ora. [Ipu HU3KOM cojepKaHUU a30Ta B MPOOE PacTBOp OKPAIIUBAETCS B
3€JICHBIN I[BET, MPU CTOSTHUU NIPOOBI OKpAcKa MEePEXOUT B CHHUM 1BET.

Paoouee 3aoanue:
1. [TpoBecTn nUpoIN3 BBIIAHHBIX 00PA31I0B TOJIMMEPOB.
2. [Tpoananu3upoBaTh yIOBIEHHBIE IPOIYKThI TUPOJIN3A
3. CrnenaTh 3aKilOYeHHE 00 HMCCIENOBAaHHBIX IMONMMEpax, MCIONb3ys Ta0m. 1.
JNaHHOU pa®oTel 1 Tabi. 1 1ad. padoTsl Nel
4. Tlomy4eHHbIE pe3yJIbTaThl CBECTH B TAOJIMILY.

[Tomumep Peaknysi Ha IPOJTYKThI PA3JIOKEHHUS

N o=

had
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Tab6auma 1

NnenTuduxanus noJMMepos 10 NPOAYKTAM MHUPOJIN3A

[Tommmep

DJIEeMEHTapHOE 3B€HO

Peakmusa Ha
MIPOLYKThI
PA3JIOKEHHUS

[HomuprTnien

[-CH,-CH,-]

OO0eciBeunBaeT
pacTBop OpoMHOM
BobI 1 KMnO,

[MonuBuHUIXIOpPUT

[-CH,-CH-]
Cl

Breinensrommiicss HCI
OKpaIuBaeT
JTAKMYCOBYIO
OyMaXXKy B KpacHbIH
IBET,

oOHapy KUBaeTCs
pactBopoM AgNO;

[Tommctupon

[-CH,-CH-]

CoH;

Monomep
00ecIBEUnBaET
pacTBop OpoMHOI
BoabI 1 KMnO,

[TonumeTnnmerakpuiaT
(opraHuyYecKoe CTEKJIO)

CH
I

[-CH,-C-]
COOCH,

3

[Tonmyuwarommiics
MOHOMED
o0ecI1IBEYNBaAET
pactBop  OpomHOIt
BOJibl 1 KMnQO,

[Tonmamu-6 (kanpoH)

PN{CHQ;EJ
H O

OxkpammBaer
JTAKMYCOBYIO
OyMaXKy B CHHHMU
IIBET

[TomuyTHNEeHTeped TaIAT
(JtaBcamn)

['CHz'CHz'O'l(E@_ﬁ:'O']

0] 0

JlakmycoBas
OyMaxka HE
U3MEHSIET CBOETO
uBera. Ha crenkax
pOOUPKHU
oOpazyercs
KOJIBIIO.

KCIITOC

[TonuaxpunoHUTpUI
(HUTPOH)

[CH,-CH-]
CN

OxkpammBaer
JIAKMYCOBYTO
OyMaXKy B CHHHMU
IIBET

31




BOIIPOCHI K 3AYETY

Xumusa BMC

1. Ilonyuenne BMC wmetogoMm mnoaumepuszanuu. MOHOMEpPBI [JIsi CHUHTE3A.
MexaHu3MBbl IOJTUMEPU3ALIIH.

2. Papukanbnas monumepusanus. Maumuaropsl. Biusanue paznmudHbX (akTopoB Ha
paguKalbHy0 oauMepusanuto. Ctaauu mpoiecca.

3. Katuonnas mnomumepuzauus. Kartanuzatopsl. Craguu mnporecca. KuHernka
MOJIMMEPU3ALINH.

4. AunuvonHas noauMmepusanus. MaunuupoBanue, pocT eNu U 0OOPHIB IEIH.

5. AnuonHO-KOOpAMHAUMOHHAs nonumepusanns. Karammsatop Ilurnepa-Harra.
MexaHn3M OJTMMEPHU3ALIIN.

6. CnocoObl mpoBeneHus: mnoaumepuszauuud (B OJOKe, B pacTBOpE, CYCIEH3UH,
AMYJIbCUN).

7. Teopus conommmepusanuu. Pasnuuue Mexay paauKaIlbHOW UM WOHHOWU
COIOJIMMEPHU3ALIUECH.

8. Ilosyyenue monucTHUpONa  pPAgUKAIBHOW WM WOHHOM  NOJMMEpHU3ALUEH.
XHUMHUYECKHE MPEBPALICHUS ITOTUCTUPOJIA.

9. OcobeHHOCTH 00pa3OBaHMs TOJUMEPOB METOAOM MOJIMKOHACHCAUUU. Teopus
Kapo3zepca.

10. Kitaccudukainus mpoiieccoB MOJUKOHIeHcalni. PaBHOBECHAs TTOJUKOHICHCAIIHSL.
JecTtpykiys 1 oOpbIB LIETIH MTPU PABHOBECHOM MOJUKOHICHCAIIHH.

11. CunTe3 nonuaMu1oB. [ uaponuTHieckas noauMepu3alis JaKTaMoB.

Du3nKo-XuMns MmMoJIMMEpPOB

12. 'uppoauHamMuyecKue CBOMCTBa MAaKpOMOJIEKYJI B pacTBOpax. Bucko3sumerpusi.

13.CBA3p XapaKTEPUCTUUYECKON BSI3KOCTH C MOJIEKYJSIPHOM Maccol M CpEeIHUMH
pasMepaMu MakpomoJiekyi. YpaBHeHue Mapka-Kyna-XayBuHka.

14. Metonp! onpeieieHus: CpeIHEBECOBOM U PCEIHEUHNCIIOBOM MOJIEKYJISIPHOM MACCHI.

15.Knaccuueckass teopust pactBopoB mnonumepoB Pnopu-Xarrusca. KoncranTta
Xarruuca, BupuajibHble KO3 OHUITUEHTHI.

16.PaBHOBecue B pacTBOpax IOJIMMEP-pPacTBOPUTENb. TepMOAMHAMUYECKHIMA
KPUTEpUN PAaCTBOPUMOCTH.

17. 0-ycnoBusi, ©-pacTBOopuTENb, O-Temmneparypa. Dusuyeckuit  cmbicn  O-
TEMIIEpaTyPBhl.

18. THOKOCTh LIETTHBIX MOJIEKYJ U €€ CBs3b C (PU3UKO-MEXaHUYECKUMHU CBOMCTBAMHU
ITOJIMMEPOB.

19. Kondopmanuss mnoauMepHbIX  Lened. YcioBHs, JIONYCKAaIoIUMe  IOJHOE
«cBOOOIHOE) BpallleHuUE.

20. TerioBoe JBMKEHHE B MOAUMEPHBIX Tenax. CTaTUCTUYECKUUA CETrMEHT.
CB000/IHO-COUJICHEHHAS LIETIb.

Du3uKa noJuMepoB

21. CpoiicTBa aMOpPHBIX W KPHUCTAUIMYECKHX TOJIMMEPOB. TepMOMeXaHUYECKHe
KpHUBBIE aMOP(HBIX MOJIUMEPOB.
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22. BBICOKO21aCTHYECKOE COCTOSIHME NOJMMEpoB. HwkHMI mpenen MOJIEKYISIpHOU
MaccChl, HEOOXOIUMBIN JJIs1 IPOSIBJICHUS BHICOKOAIACTHYECKOM IehopMaIii.

23. Kpucramumueckue noauMmepsl. BiansHue opueHTanny Ha MEXaHM4EeCKUE CBOMCTBA
IIOJIMMEPOB.

24. XUMHMUYECKHE NPEBPALLEHUS IMOJIMMEPOB (IIOJIMMEPAHATIOTMYHbIE IPEBPAILECHHUS,
CIIMBaHUE, OJIOK- U IPUBUTAS COMOJIUMEPU3ALINS).

25. HapgMonekyiisipHas CTpyKTypa IOJIMMEPOB.

BOIIPOCHI K 9K3AMEHY I10 BMC

1. Kitaccudukanus mommMepoB 10 XUMHYECKOMY COCTaBY, IO BEJIMYHHE MOJICKYJISIPHOM
Macchl, IO MPOUCXO0XKICHUIO, 10 CTPOEHUIO OCHOBHOM LIEIIH.

2. Kitaccudukanusi moJuMepoB M0 XHMHUYECKOW MPHPOJC OCHOBHOW Iemu, 1mo (opme
MaKpOMOJIEKY, [0 CIIOCO0Y MOy4eHHs, IO OTHOIICHHUIO K HarpeRBy.

3. [onumepu3anus. ['eTepoOIUTHUSCKUN U TOMOTUTUUCCKHI Pa3pbiB BAICHTHBIX CBSI3CH.
PanukanpHas nonumepusanus. MexaHu3M M CTaIUH PAJUKAIBHOW IMOJIUMEPU3ALMH.
NHnnmaTopsl painKaabHON NOJUMEpPU3ALUH.

4. Kunetuka paaukaJbHOW MmojsuMepu3aiuu. Peakiuu nepenaun nenu. PekomOuHamus.
Poct MakpopaaukalioB U OOpbIB Lenu. BinusHue pa3nuyHblXx (GaKTOpoB Ha
paiMKalbHYI0  IOJMMEpPU3ALMI0O  (TeMIlepaTypbl,  HPUPOABI  KaTaau3aropa,
KOHLEHTpAallMM MOHOMepa, JaBieHus). PamukanbHas comnonuMepusauusa. Teopus
CONOJIMMEpHU3aLUH.

5. Karamutnueckas monmumepusanus. OTIWYHTENbHBIE YEPTHl 1O CPaBHEHUIO C
pagukanbHONU. HMIIMMpPOBaHUE, pOCT MAaKpPOUOHOB, IIPEKPALCHUE POCTA.

6. Katrionnast mnonumepusaiius. Bo3HUKHOBEHHE aKTHBHOTO IieHTpa. KaramuszaTopsl.
[Ipumep kaTanmuTUyecKoil noaumepusanuu B npucytcTBuu SnCl,.

7. KuneTrika KaTHOHHOW TMOJUMEPHU3ANNU (3aBUCIMOCTh CKOPOCTH TOJMMEPHU3AlUU OT
KOJIMYECTBA KaTaJln3aTopa, CTENEHU IMOJIMMEpPU3ALUNA OT KOJIMYECTBA MHULMATOpPA U
MoHoMepa). Posb cokaranu3zaTopa B KATHOHHOM MOJMMEpHU3AIIU.

8. AumonHas nonuMepu3anus. Karanmmzatopsl. MexaH3M aHUOHHOH MMOJIMMEpPU3AIH B
MIPUCYTCTBUU aMHUJ1a KAJIUSI B CPEZIE JKUJIKOTO aMMHUaKa.

9. CnocoObl  OcyIlecTBICHHs TMpoliecca moauMmepusanuu (0J04Has, B pacTBoOpe,
AMYIJIbCUOHHAS U CYCIIEH3HOHHAs).

10. HWonnas comonuMepusaiusi. Pasauuuss MexXIy paadKaJlbHOW W HOHHOM
cononmMmepursanueit. Teopust cononmumep3anuu.

11. Tlomumepsl HEMpPEACIbHBIX apOMATHYECKUX YIeB010po10B. [Tomuctupoin. Cripbe,
MEXaHN3M IOJIMMEPU3ALIAH.

12.  Cnoco0bl mosiyueHHs MOJUCTUPOJIA. XUMHUECKUE IMPEBPAICHHS MOJIMCTHPOJIA.
[Tosryuenne HOHOOOMEHHBIX CMOJL.

13. Tlomukonnencamus. OcobeHHOCTH 0Opa3oBaHus mosnmMepa. Teopus Kaposepca.
Knaccuduxarmst mpoueccoB MoJMKOH/ICHCAIIH.

14. TepmoanHamuKka NOJUKOHIEHCAIIMA. MeXaHU3M PaBHOBECHOW MOJUKOH ICHCALIHH.
[Ipouiecchl necTpyKIMKU U 00pbIBa LIEMH MPU PABHOBECHON MOJMKOHICHCAINH.
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15.  Cnocob6bl monyuenue monudTUICHTepedTanaTta. Ceipbe. XUMHU3M IpoIiecca.
Ocobennoctu monydeHus: u3 auMmermitepedranara (JAMT) u STuUICHTIUKONS, W3
TepeTaneBol KUCIOThI U STUIICHTJIUKOJIS.

16. Cunre3 mnonuamunoB. Ceippe. [IpOMBINUICHHBIE — CIIOCOOBI  TOJTYyYCHHSI.
I'maponuTryeckas NoJuMepu3aLus JaKTaMoB.

17. Xumuueckue mnpeBpalieHUs TOIHAMHUIOB (3aMEUICHHE BOJOPOJAa B aMHIHBIX
rpymna, B3auMoIeiCTBUE ¢ (HOPMaIbAETHIOM B IPUCYTCTBUH KHUCIIOT).

18. Metoxpl ompenencHuss MOJEKYJSPHBIX Macc moiuMepoB. CpeaHeBecoBas H
CPEIHEUHCIIOBAs MOJIEKYJIIPHbIE Macchl. OCMOMETPUYECKUNA METO/.

19. VYpaBuenne Mapka-Kyna-XayBuuka. CBsi3b XapaKTePHCTHUECKOW BSI3KOCTH C
MOJIEKYJISIPHOM Maccomn u CpeaHUMU pazmepamu MaKpOMOJIEKYI.
Bucko3umerpudecknii METOJ ONPENEICHUsS MOJEKYIIPHOM MacChl IIOJIUMEPOB.
OmnpezneneHne CTENEHN CBEPHYTOCTH W (POPMBI MAKPOMOJIEKYJT BHCKO3UMETPHUUECKU
(3HayeHHe MmokazaTens «a» B ypaBHeHHH Mapka-KyHna-XayBuHka).

20.  JTuddy3uoHHBIH METOI ONpEAeiIeHUsT CPEeIHEBECOBOH MOJCKYJISPHOW MAacChl.
Meton Jlamma. Metoa ynbTpanieHTpu(pyrupoBaHHsl.

21.  CaeropaccessHuEe KaK METOJ OINPEICIICHHS CPEIHEBECOBOM MOJICKYJISIPHONH MacChI.
XUMUYECKUIA METOJI ONPEICIICHUSI MOJIEKYJISIPHON MaCCHI.

22. PactBopbl monumepoB. DakTopel, ONpeACISIONIME PACTBOPEHHE M HaOyXaHHe
nonuMepoB. TepMoauHamMuueckuit kputepuit pactBopuMocTH. OlleHKa THOKOCTH
nend. [IoHATHS «XOpOoImuMi» U «IIII0XO0W» PACTBOPUTEIID.

23.  Knaccuueckass Teopus pacTBOpoB moaumepoB Diopu-XarruHca. 3aBHCHMOCTD
OCMOTHYECKOTO JABJIICHUS OT KOHLEHTpALWH NOJMMeEpa B pactBopurese. KoHcraHTa
Xarrunca, BUpHaJibHble KOOPOUIIUEHTHI U UX PU3NYECKUN CMBICIT.

24. PaBHOBecue B pacTBOpax IMOJHMEP-PacTBOPHUTENb. BO3MOXHBIE —Ciydau
paccioeHusi cUCTeMbl — amMOp(HBIM  ToTUMeEp-pacTBOpUTEeNb.  O-ycioBus, ©O-
pacTBOPUTEID, 0-temnepartypa. duznyecKkui CMBICIT 0-tremnepaTypsl.
«HeBo3MyI1lIEHHBIE» MAaKPOMOJIEKYJIBI.

25. T'mapoauHaMU4YecKHe CBOMCTBA MAaKpPOMOJIEKYJI B  pacTBopax. Bs3KoCTb
pa30aBIEHHBIX pacTBOpOB (oTHOCHTENBHAS, yAeNbHas, MpUBEICHHAS,
XapaKTepUCTUYecKas).

26. T'mOKOCTBH IEMHBIX MOJICKYJ M €€ CBs3b C (PU3MKO-MEXaHUYCCKUMH CBOWCTBAMH
nosmMepoB.  [loTeHnManpHOE  3HAUY€HHWE DHEPrMM  BHYTPEHHETO  BpALICHMS.
[lepemernienne OTAENIbHBIX THOKAX Y4aCTKOB MaKPOMOJIEKY L.

27.  Koudopmanus nonuMepHsIx merneil. OCHOBHBIE BUIBI KOHPOpMaImii. BHyTpeHHee
BpalllEHUE MAaKpOMOJIEKYJ. 3aBUCUMOCTh MTOTEHIIMAJIBbHON 3HEPTUU OT yTila MOBOPOTA.
Y cnoBusl, JOMyCKAIOIIKUE MOJHOE «CBOOOIHOEY BpallleHHE.

28. TemioBoe [BIKCHHE B MOJMMEPHBIX Tenax. I[IOHATHE O CTATHCTHYECKOM
cermeHTe. TepmommHammuueckas THOKOCTh menu. KuHeTwmueckas THOKOCTH IICTIH.
CB000/IHO-COUJIEHEHHAS LIETIb.

29. HauGonee BeposSTHOE CpPEAHEKBAIPATHUHOE PACCTOSHHE MEKIAY KOHLAMH
MaKpOMOJIEKyJbl. TepMoauHaMuyecKkas BEpOSATHOCTh Lenu. [lapameTrp kecTKoCTH
nenu. @DakTophl, ompeAensAone TMOKOCTh LEend  mojauMmepa  (BeJTUYMHA
NMOTEHLIMANILHOTO  Oapbepa  BpallleHHWs,  MOJIEKYJiIpHas ~ Macca,  4acToTa
MPOCTPAHCTBEHHOM CETKH, pa3Mep 3aMEeCTUTENIEH, TEMIIEPATYPa).

34



30. CnocoOHOCTh MOJMMEPOB K KPUCTALIM3AaUUK (CTPOCHUE IEMH, HSHEPTHsl
MEXMOJIEKYJISIPHOTO  B3aUMOJEHCTBUSA, THUOKOCTh LE€NH, IUJIOTHOCTh YIAKOBKH
MOJIEKYI).

31. CsoiictBa aMOp(®HBIX M KPUCTAIMYECKUX IMOJUMEPOB. TepMOMEXaHHUYCCKUE
KpuBble aMOp(dHBIX mNoaumepoB. IlpakTuyeckoe 3HadeHHE ydeHUS O (PA30BBIX U
(bu3NYECKNX COCTOSIHUAX MOJTMMEPOB.

32.  BBICOKO3JIaCTHYECKOE COCTOSIHUE MOJUMEPOB (TepMouHamMuKa). HukHuiA npeaen
MOJIEKYJIIDHOW MacChl, HEOOXOAMMBIA JUIsl TPOSIBJICHHUS BBICOKOAIACTUYECKON
nedhopmaruu.

33. Bs3korekyuee cocTosHHE MMoauMepoB. Kpucramimyeckue momumepsl. Kpuas
PacTSHKEHMSI KPUCTAINIMYECKOTO MoyMMepa. BiinsHue opueHTalM Ha MEXaHUYECKUE
CBOICTBA MMOJUMEPOB.

34, Crpykrypa © OCHOBHBIC CBOWCTBA IOJUMEPHBIX Tel. AMOpHBIE H
KPUCTAJTTNYECKHE MTOJIUMEDPBL. Temnepatypa CTEKJIOBAHHUS. Mexanusm
KpUCTaJIN3ALIH.

35. Xumuueckue MpeBpamieHHs MOJMMEpOB. Peakimu, MPUBOJSIINE K YBEITHYCHUIO
CTETNEHU MOJMMEPHU3alUK (CIIMBAHUE, OJIOK- U IPUBUTAS COMTOTMMEPHU3ALINS).

36. Xumuueckue MpeBpalicHUs MOIUMepoB. [loarMMepaHaIOruYHbIC MTPEBPALICHUS
(mojyuyeHue MOJIMMEpPOB, CylbpUpoBaHUE, MOAUPUKALUA, CYIb(OXIOPUPOBAHUE U
T.J1.).

37. HaamonexymnsipHas CTPyKTypa MOJIMMEPOB.

MPUMEPBI KOHTPOJIbHBIX 3AJIAHUI MO JTUCHUIIJIUHE
«BBICOKOMOJIEKYJISIPHbIE COeIHHEHH»

Kontpoabnas padora Nel

1. Yro ABnseTCA KaTAIU3aTOPOM aHHOHHOM ITOJIMMEPHU3ALIAHN:

a) BEIECTBAa OCHOBHOTO, 3JIEKTPOJIOHOPHOTO XapaKTepa, IIETOYHbIE METaJUIbI, UX
TUAPUIBI U aMUbL;

0) opraHu4ecKue COeIMHEHHS METauioB | W 2 Tpynn NepruoJuYeCcKON CHUCTEMBI
JI.1. Menneneena;

B) OpraHUYCCKUE TICPOKCUIBI, THAPOTICPEKHUCH, a30TCOCTUHCHUS,

r) npotonHsie kucnotsl (H,S04, H;P0s, HCIO4) u kucnots! JIbtonca (coequHeHus
dbopmynel MeX,, rae Me - metam, X - ranoren: BF;, A1C1;, SnCly)?

2. Bo ckombko pa3 M3MEHHUTCS CpENHSS CTENCHb IMOJMMEPH3AIMH X IOJMMEpa IPH
MOJIMMEpPU3allMl METWJIaKpuiIaTa B Macce, MHUIIMUPOBAHHOM pa3lioKeHUEM a30-Ouc-
n300ytuponutpuia npu 70°C, ecnu yBeIWYUTh KOHLIEHTPALMIO MHULIMATOpA B 4 pasa
(BNIMSIHMEM peaklMU Mepeiauu 1enu npeHeopeys):

a) HE U3MECHUTCS;

0) yBeIMYHUTHCA B 2 pasa;

B) YMEHBIIUTCS B 2 pa3a;
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) YMEHBIIUTCS B 4 pasa;
1) yBEJIMUUTHCS B 4 paza.

3. Ilpu panukanbHON conoiauMmepu3auuu ctuposa (A) u BUHUI anerata (B) KOHCTaHTBI
cononuMmepusalu paBHbl 14a=55 u 1, 0,01. Cononumep Kakoil CTpyKTypsl oOpa3yercs,
€CJIM MOHOMEpPHAasi CMeCh uMmena coctas 1:17?

a) AAAA B AAAA;

6) BBBB A BBBB;

B) ABABABAB;

r) AAAABBBB.

Kourpoabnas padora Ne2
1. Kakue MOHOMEPEBI HYKHO BBI6paTI> AT TIOJTYYCHUS ITOJIMMEPa Ki1acca l'IOJ'II/IaMI/II[OB?
a) NHz-(CHz)s-COOH,
6) HO-R-OH + HOOC-R -COOH;
B) NH,-R-NH, + HOOC-R -COOH;
r) NaO-R-ONa + HOOC-R-COOH.

2. Kak M0O>XHO OBBICUTH MOJIEKYJIIPHYIO Maccy IOJMMeEpa, I0JIy4aeMOTrOMETO0M
00paTUMOii MOJIMKOHACHCAIIUH NP TAHHOW CTETIeHU MpeBpameHus «Py»?

a) MOBBIIIEHUEM TEMIIEPATYPBbI;

0) NOBBIIIEHNEM KOHIIEHTPALUU KaTalln3aTopa;

B) yaaneHueM Bolaenstomerocs HMC;

) BBEJICHHMEM MOHO(YHKIIMOHATHLHOTO MOHOMEpA.

3. Kak usmeHHTCSI MOJIEKYJISIpHAS Macca TMOTUKOHICHCAIIMOHHOTO TIOJIUMEpa,
€CJIM B MOHOMEPHYIO CMECh BBECTH MOHO(DYHKITMOHATBLHBII MOHOMED?

a) HE U3MEHUTCS,

0) yBEIHUUTCS;

B) YMEHBIITUTCS.

KourpouabHas padora Ne3

1. KakumMu MerogamMM MOKHO OIpPENENIUTh CPEJHEMACCOBYIO MOJIEKYJISIPHYIO
Maccy nojaumepa:

a) METOJaMU CBETOPACCESHUs, YIbTPAeHTPUPYTUpOBaHUs, 11U (Y3UOHHBIM;

0) u3Mepsisi CBOMCTBA, 3aBUCSIIME OT YUCIA YACTHUI[ B PACTBOPE: OCMOTHUYECKOE
JlaBJieHue, 30yI10- U KPUOCKOIIUS;

B) U3Mepss BSI3KOCTh PaCTBOPOB;

I) XUMHUYECKHI METOJI IO KOJIMYECTBY KOHIIEBBIX IPYIII.

2. Uro MOXHO cCKa3aTb O KadecTBE pAaCTBOPUTENsI, €CJIM 3aBUCUMOCTb
NPUBEJCHHON BS3KOCTH pacTBOpa MOJUMEpa OT KOHLIEHTPALUU OMUCHIBAETCS
ypaBHEHUEM:

=[]+ 06 ] C

n npus.
a) XOpOUIUI PaCTBOPUTEIID;
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0) 9-pacTBOpUTEIB;

B) TUIOXOH pPaCTBOPHUTEIIb;

) OAHO3HAYHO OTBETUTH HEJb3A.

3. 3aBHCHMOCTh OCMOTHYECKOTO JIaBJICHUSI OT MOJICKYJISIPHOW MaccChl MOJMMeEpa
¥ TIPUPOJIBI PACTBOPUTENSI B COOTBETCTBHUU C BBhIBOJaMHU Diopu-Xarrmaca BeIpakaceTcs
ypaBHEHUEM:

1. RT (A4, + 4, C,).

2
Kak rpa(bnqecm/l MOJKHO MMPCACTABUTDL 3TY 3aBUCUMOCTD JIS ITOJIUMCPIroMOJIOTOB B
OJHOM pPAaCTBOPUTCIIC:

RT
a) Beep NPSIMbIX, IEPECEKAIOIIMNXCS B OJTHOM TOUKE YRL
2

0) mapayuiebHBIC IPSIMBIC C HAKJIOHOM B 3aBUCHMOCTH OT KOHCTAHThI XarruHCa,
B) MpsIMbIE, apayienabHbie ocu adcuuce (A,=0).

TecToBBIE KOHTPOJILHBIE BONPOCHI
M0 JUCHUILTHHE «XUMUSI BHICOKOMOJIEKYJISIPHAS XUMMSD)

1. Mo:xXHO JM Ha3BaThb MAKPOMOJIEKYJIOM MOJMMepa MOJIEKYJY O0JeHHOBOI
KHCJIOTHI:

CH;-(CH,),-CH=CH-(CH.),-COOH ?

Otser 1: na
OTBer 2: HET
2. YkaxuTe CTPYKTYPHOE 3B€HO MAKPOMOJIEKYJIbI:
...-CH,-CH=CH-CH,-CH,-CH=CH-CH,-CH,-CH=CH-CH>-...

Otger 1: -CH,-CH=CH-
Otger 2: -CH=CH-CH,-CH>-
Otger 3: =CH-CH,-CH,-CH=
Otger 4: -CH,-CH=CH-CH>-
3. CTeneHb NOJTMMEPU3ANHUU MAKPOMOJICKYJIbI PABHA ...
OtBer |: OTHOIEHUIO MOJEKYJSPHOM MAacChl MaKPOMOJIEKYJIbI K MOJIEKYJIIPHOMN
Macce CTPyKTypHOT'O 3BeHa
OTBer 2: BBIXO/y MOJMMEPaA B pEaKkiuu ero o0pa3oBaHus
OtBer 3: OTHOLIEHHMIO MOJIEKYJSIPHOM MacChl CTPYKTYPHOI'O 3BE€Ha K MOJIEKYJISIPHON
Macce MaKpOMOJIEKYJIbI
OTBeT 4: OTHOILIEHUIO MAacChl MOHOMEPA K Macce 00pa30BaBILErocs MOJIMMepa
4. Yemy paBHa MOJIEKYJSIPHAsi Macca MaKpPOMOJIEKYJbl IOJUIIPONUJICHA,
eCJIM cTeneHb nmoauMepusanuu n = 1000 ?
Otser 1: 140 000
Otser 2: 42 000
Otser 3: 28 000
Otser 4: 10 000
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S.

quy paBHa Cpe€aHdaAss MOJICKYJsIpHasd Macca MOJMUITHIICHA,

€CJin

N MakpoMoJieKyJ UMeEIOT MoJieKyasipHyo maccy 280000, N makpomoJieky. - 18000
u N makpomouieky.a - 2000 ?

OrtBer 1:
OrtBer 2:
OTser 3:
OrtBer 4:

6.

Ortser 1:
OtBer 2:
OtsBer 3:

7.

10 000

28 000

100 000

128 000

Onpenenure reoMeTpuieckyo GopMy MaKpOMOJIEKYJIbI:
GH, CH, ~CH;  GHy

. —CHyC—CH,C—CH,-C—CH,-C— ..

CH, CH, CH, CH,

pa3BETBJIECHHAS
JIHeHas
MPOCTPAHCTBEHHAS

KakoBa reomerpuyeckasi popma makpomoJiexkya noaumepos A u b?

S

& m.
G| S
N W

A,

OtBer 1:
OrTBer 2:
OrTBer 3:
OrtBer 4:

A - nuneitnas popma; b - mpocTpancTBeHHas popma

A - nuneliHas ¢popma; b - pazBeTBieHHas popma

A - pa3BeTBieHHas ¢popMma; b - mpocTpancTBenHas popma
A - npocTpancTBeHHas (popma; b - pazBeTBieHHas Gpopma

8. Ilpn nepepadoTKe MOJIMMEPOB B M3/EJHS YAaCTO HUCIOJIB3YIOT METO JTUThS
pacmiaBa 1moJiMMepa B 3arotroBiieHHble ¢opmbl. Kakue mnoJmMepbl
HCI0JIb30BaTh HA ITOH CTaguM nepepadoTku?

OrtBer 1:
OrTBer 2:
OrTBer 3:
Ortsert 4:
OrtBer 5:

9.

Ortser 1:
OrTBer 2:
OrtBer 3:
OrTBer 4:

TOJIBKO JINHEWHBIE

TOJIBKO Pa3BETBICHHBIC
JMHCHHBIC U Pa3BETBICHHBIC
IPOCTPAHCTBEHHBIC

JII00bIE

MOKHO

Kaxkoe XHMHYECKOoe CTpOeHHe HMeIoT MaKpOMOJIeKYJIbI
NOJTUBHHWIXJIOPHUAA:

a) ...-CH,-CHCI-CHCI-CH,-CHCI-CH,-CHCI-CHo-...;
0) ...-CHCI-CH,-CHCI-CH,-CHCI-CH,-...?

a - peryJsipHoe, O - HeperysIpHOE CTPOCHHE
a " 0 - peryJsipHOE CTPOEHHE

a u 0 - HeperyJsipHOE CTPOEHUE

a - HeperyJsipHoe, O - PeryJIsipHOE CTPOCHUE
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10. Kakne MaKpoMoJIeKyJIbl HMEIOT CTepeoperyjasipHoe cTpoeHue?

) aGmBmBEmE BB
E] £l E] -+

© |  GmEEEEm R T

L3 L3 L3 L3 L3 L3 L3 L3
L () Do) o0 o o) (o) (o) (]

OtBer 1: A, b
OtBer 2: b, B
OtBer 3: A, b
OtBer 4: A, B
OtBer 5: A
OtBeT 6: B

,B

11. Kakue mnpu3HAKH OTIMYAKT MNOJUMEPBI OT HU3KOMOJEKYJIAPHBIX
COeIUHEHUI:

a) I10Xas paCTBOPUMOCTb; €) 2JaCTUYHOCTb;

0) Ha0yxaHue NpU PAaCTBOPEHUH; ) HU3Kasl XpyIKOCTb;

B) HM3Kas BA3KOCTb PaCTBOPOB; 3) TEpMOIJIACTUYHOCTH;
I') BBICOKAs BA3KOCTbh PACTBOPOB; 1) TEPMOPEAKTUBHOCTb;
1) HECLIOCOOHOCTbh K KpUCTAJUIM3ALNY; K) 3JIEKTPOIPOBOIHOCTb?

OtBer 1: 0, T, €, K
OtBer 2: a, 0, I, 3, U, K
OtBer 3: 0,1, 11,€,3, U
OtBer 4: a, 0, B, X, K
12. Kakue cBoiicTBA TMOJHUMEPOB MOXKHO OOBSCHUTHL TIMOKOCTHIO
MAaKpPOMOJIeKY.JI:
a) BBICOKasl TeMIIepaTypa pa3ioKeHHUs;
0) PMACTUYHOCTH Kay4YyKOB;
B) IPOYHOCTh OPTraHUYECKHUX CTEKOT,
') TOPIOYECTh?
Otser 1: a, 0
OtBeT 2: a,T
OtBer 3: 4,0, B
OtBer 4: 0, B
OTtBeT 5: BCe MEPEUYUCITICHHbIE CBOMCTBA
13. CpaBHuTEe THOKOCTH MAKPOMOJIEKYJI:
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A. [-CO-(CH:)s-NH-]»; b. [-CH,-CH(CHj3)-],.
OtBer 1: A=5b
Otser 2: A>Db
Oter 3: A<b
OtBer 4: B TaKMX MOJIMEPAX TMOKOCTh HE MPOSIBIISIETCS

14. Kakue nojimMepbl MOT'YT HCIIOJIb30BATHCHA B POM3BOJACTBE BOJTOKOH?
Otser 1: mo0Oble, HE3aBUCHUMO OT THOKOCTH MAaKPOMOJIEKY.T
OrtBer 2: nuHEHHEBIC, THOKOIICTTHBIC
OtBeT 3: MpOCTPaHCTBEHHBIE, KECTKOLECITHBIC
OtBer 4: NTMHEWHBIE, )KECTKOIICITHBIC
OtBer 5: nuHEHHBIC U Pa3BETBIECHHBIC, THOKOIICTIHBIE

15. YkaxuTe NPU3HAKHN PeaKIUM MOJTUMEPHU3AIUN:
a) peaklys 3aMelIeHHUS; 1) IPOLIECC CTYIEHYATHIN;

€) pa3HbIi AIEMEHTHBIM COCTaB IMOJIUMEPa U
0) peakius OTILEIICHNUS;

MOHOMEDpA;
B) peakius NPUCOEIUHEHHUS; ’)K)  OJWHAKOBBIM  DJIEMEHTHBIM  COCTaB

Otser 1: B, 11, Xk
OTBeT 2: B, T, X
OtBer 3: 0, 1, €
OtBer 4:a,T, €
OtBer 5: B, T, €

16. K kakoMy THIy peakuuii OTHOCUTCSH IOJMKOHIeHcAuus?
Otger 1: npucoeauHeHns
OtBer 2: oTHICTUICHHS (SITUMUHUPOBAHUS)
Otser 3: 3amerieHus
OtBet 4: uzomepuzaiuu
OTBeT 5: OKHUCIIEHUS-BOCCTAHOBIICHUS

17. Ykaxure COCAUHEHUS, KOTOPbI€ MOKHO MHCIO0JbB30BATHL B Ka4YE€CTBE
MOHOMEPOB B MOJIMMEPHU3ANINHA:

a) HOOC-CH=CH-COOH r) C,Hs-C¢Hs,-COOH
6) CH,=CCl, 1) H-N-(CH,)s-COOH
B) HO-CHzCHz'OH G) HO-CHzCHzCHz-COOH

OtBer 1: B, 1, €
OtBeT 2: 0
OtBer 3:4a,0, T
OtBeT 4: B, 1
OtBer 5: a, 0

18. ¥Ykakure COCIMHECHUA, KOTOPbI€ MOKHO HCI0JbL30BATH B KadeCTBE
MOHOMEPOB B MOJIMKOHACHCAIIUHA:
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a) CH;(CH,);COOH r) CH,=CH-COOH
6) NH,(CH,),COOH 1) HOOC-CH=CH-COOH
8) HO(CH,);COOH ¢) HOCH,CH,OH

Ortser 1: a+trt, 0, B, 1te
OtBer 2: B, 11, €

OtBeTt 3: 0, B, €

OtBer 4: 0, B, 1te
OtBer 5: 0, rt1, €

19. Kakoii MOHOMep UCIOJIB30BAH /ISl MOJIyYeHHs OJIMMepa:
CH, CH, CH, CH,
. ~CHyC—CHyC—CH,-C—CH,-C— ...
CH; CH; CH; CH,;
Otser 1: CH,=CH-CH;
Otger 2: CH,=C(CH;)-CH=CH,
OTBGT 32 CH2: C(CH3)2
Ortger 4: CH,=CH-CH=CH,

20. KakoBa ¢opmy./ia MOHOMeEpa, ecJIM NPH €ro MoJuMepHu3aluu 00pa3yoTcs
MAaKPOMOJIeKYJIbI CJIeAYyI0Iero CTpOeHus :
...-CH»-CCl=CH-CH,-CH,-CCI=CH-CHs-... ?

Ortser 1: Cl-CH,-CH=CH-CH,-Cl
Ortset 2: CH,=CCIl-CH=CH,
Ortset 3: CH,=CH-CH=CH,-CI
Ortset 4: CH,Cl-CH=CH-CH=CH,

21. Kakas ¢popmyJia COOTBETCTBYET KANlpOHY?

Y r
[-MH—(CH5 2 g—NH-C—(CH3) 4 —C—]p, [-NH—(CH3) 5 —C—1,,
D u 1
B I
[_D_EHEEHE_D_E_@_E_]H (—CF,—CF,—n
0 0
B E
s OH
(—EHE—IIZ —In CH-
e n
O-CH, n

22. Kakasi M3 NpHUBEICHHBIX CTPYKTYP COOTBETCTBYEeT MAaKPOMOJIEKYJaM
LEJUII0JI03bI?
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CHzOH CHzOH CHzOH

H H H H
H ™ H "~ H
OH o OH o H
-0 H H
n H OH n OH OH n

23. Ykaxurte CcOCTaBHbIe 4YacTH CTPYKTYPHOIO 3BeHAa IOJHMHYKJIEOTHIOB
(HYKJIeHHOBBIX KHCJIOT).
Otger 1: a30THCTOE OCHOBAHUE, OCTATOK IJTIOKO3bI U OCTATOK (POCHOPHOI KUCTOTHI
OtBer 2: a30THCTOE OCHOBaHHE, pubo03a (WK J1e30KCHpuO03a) U ocTaTok (hochopHoit
KHUCJIOTBI
OtBer 3: TeTepoIMKINYEeCKOe OCHOBaHME, pubo3a (WiIn JAe30Kcupu003a) M OCTATOK
(TOPOBOAOPOTHON KUCITOTHI
OtBer 4: a30TUCTOE TIeTEPOLMKINYECKOE OCHOBAHHE, YIJIEBOAOPOIHBIA OCTaTOK U
OCTaTOK CEPHOM KHUCIIOTHI

24. Yrto oxa3piBaeT npeuMyllecTBeHHOe BJjHMsHMe Ha cnocodHocts JIHK k
00pa30BaHUIO IBOITHON ciupan?
OTBer 1: NpoCTpaHCTBEHHOE CTPOEHHE YIIEBOIHBIX OCTATKOB
OtBer 2: Hannuue atoMoB (pocdopa B r1aBHOH 1eH
OTBeT 3: MpOCTPaHCTBEHHOE CTPOCHHUE OCTATKOB (hOCPOPHOI KUCIOTHI
OTBet 4: cTpoeHUE a30TUCTBIX OCHOBAHUI

25. Kaxkue mnpupoaHbie IMOJMMepbl HMEKT Pa3BeTBJIECHHOE CTPOCHHE
MAaKpPOMOJIEKY.JI:

a) aMuII03a; T') HyKJICMHOBBIE KHUCIIOTHI;
0) aMIJIOTIeKTHH; 1) HaTypaJbHbIN Kay4dyK;
B) OCNIKU; K) TeJUTI0I103a ?

OtBer 1: a, 6
OtBeT 2: 0
OtBer 3: 0, B
OtBer 4: B
OtBer 5:1, 1
OTBeT 6: )

Jlutreparypa
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JlabopaTopnas padora. METO/IbI BBIJIEJIEHUS BEJIKOB

Iens nabopamopnoii pabomut — ONPEICIUTH XUMHUYECKYIO IPUPOY OCITKOB.
3amgadn:

1. O3HaKOMUTKCS ¢ METOIaMH BBIJICTICHUS U (DPAKIIMOHUPOBAHUS OCIIKOB
2. OnpenenuTh U303JIEKTPUIECKYIO TOUKY Oelka

3. IlpoBectu BrIcanuBanue Oenka

benku, wim mNPOTEMHBI, — OTO BBICOKOMOJICKYJISIPHBIE TIOJUMEPHI OHOTCHHOTO
MPOUCXOXKACHUSA, COCTOAIIME U3 AaMHHOKHCIOT, COEAMHEHHBIX TMENTUIHBIMU  CBS3SMHU.
buonornueckne GyHKIUM ~ OENKOB:  CTPYKTypHas, OSHEpreTuueckas, KaTaluTU4YecKas,
TPAHCIIOPTHAsI, COKPATUTENbHAS, PETYNIATOPHAsA, a TaKke 3amuTHas. [IpocTeie OemKU COCTOST
TOJIKO U3 OCTaTKOB aMHUHOKHCIIOT.

Wx nmensit Ha 6 rpynm:

¢ anpOyMUHBI U TJIOOYJIHMHBI (MTUPOKO PACIPOCTPAHCHHBIC KHUCIBIC, TIIO0YJISIpHBIC
OeIKn);
¢ THCTOHBI U IPOTAMHHBI (OCHOBHBIE, OTHOCUTEIHLHO HU3KOMOJICKYJISIPHBIE OEJIKN);
¢ TIIOTETUHBI U MPOJIAMUHBI (OENIKH, BCTPEUAIOIIUECS TOIBKO B PACTCHHSIX).

B Oenkax pa3nuyaloT HECKOJBKO YPOBHEH CTPYKTypHOU opranwzanuu. [lepsuynas
cmpykmypa 0ellka IpeacTaBisieT cO00N MOIUMNENTUIHYIO LeNb, COIEPKAIyI0, KaK IPaBUIIO, HE
MeHee 50 aMHHOKHMCIOTHBIX OCTATKOB IPOTEMHOTEHHBIX aMHUHOKHCIOT. [IpoTemHOoreHHBIMU
HaspiBatoTcsi 20 o0, L-aMUHOKHMCIOT, BKJIIOYAIOIIMXCS B cocTaB Oeika B Ipolecce
Omosorudeckoro cuHTte3a. JlecsTh W3 HUX B JOCTATOYHOM KOJMYECTBE CHUHTE3UPYIOTCS B
OpraHU3Me YeJIOBEKa M KUBOTHBIX. DTO — 3aMEHUMbIC AMHUHOKHUCIIOTHI: TJIMIIMH, aJJaHWH, CEPUH,
IMCTEUH, acraparnHOBasi KUCJIOTa, TIIyTaMHUHOBAs KHCIIOTA, aclaparvH, TIyTaMHUH, THPO3UH U
nponud. Crnenyromue 10 aMMHOKHCIOT — He3aMEHUMbIE: JU3WH, TPEOHWH, BaJlMH, JICWLIHMH,
U30JICULIMH, METHOHHH, (EHWIaJaHWH, TpuUntodpaH, THUCTUIUH U AaprUHUH, W3 HUX JBE
MOCIeTHUE — YCIOBHO HE3aMEHHMbIE, TaK KaK OHH MOTYT CHHTE3HpPOBAThCS, HO B
HEJ0CTaTOYHOM KOJIMYECTBE.

AMWHOKHCIIOTHBIA COCTaB OEJIKOB OMPEICIISIOT IMyTEM HX KHCIOTHOTO THAPOIN3a C
MOCIEAYIOMUM  pa3iefieHueM O00pa30BaBIIMXCS CBOOOIHBIX aMHUHOKHCIOT TMPH T[OMOIIU
HOHOOOMEHHOH XpomaTorpaduu.

AMUHOKHCIIOTBHI B MOJICKYJie OeJika COCTUHEHBI MEXTy COOOM MENTHIHBIMU CBA3SIMU (—

CO-NH-), o0pa3ys monaumnentuaHble [enu. [lenTuaHas CBA3b  BO3HUKACT MEKIY



KapOOKCHIIBHOW TPYTIION 0JTHOW aMHUHOKHUCIIOTHI U aMUHOTPYIIIION APYTOM, UTO COMPOBOXKIAETCS
BBIJIEJICHUEM MOJIEKYJIbI BOJBI.

Bmopuunas cmpykmypa BO3HUKAeT 3a cueT oOpa30BaHMsI BOJOPOJHBIX CBS3EH MEXITy
rpynmamu N-H u O=C paHHOW NOAUNENTHUIHOW IIETH, YTO MPUBOAHWT K YHOPSIOYCHHOMY
PACIIONIOKEHHUIO TMOKOM MOJUNETUIHON LeNU B BUJE CHUPAIBbHOM MIIM CKJIaJ4aTONW CTPYKTYPBI.
Tpemuunas cmpykmypa
BO3HHMKAECT B pE3yJbTaTe B3aMMOJACHUCTBHS MEXIYy OOKOBBIMH LEIMSMH aMHHOKHCIOTHBIX
OCTAaTKOB MNOJUNENTHIHBIX I1ened. K TakuM B3auMMOAEHCTBHUSIM OTHOCATCS BOJOPOIHBIE,
IUCysb(UIHbBIE U MOHHBIE CBSI3M, BaH-AEP-BaalbCOBbl M T'MAPOQOOHBIE cwibl. B pesynbrare
TAaKUX B3aUMOJECHCTBUHI MOJUIIENTUIHAS LIETIb CBEPTHIBAETCS OUEHD CIIOKHBIM, HO BMECTE C TEM
OTpeIeIeHHbIM  00pa3oM, mNpuoOpeTass XapaKTepHYIO MPOCTPAHCTBEHHYIO KOH(UTYpaLHIO.
MexMOoneKyIsapHble B3aUMOJEHUCTBUS MEXIY OTIECNbHBIMU  IOJMIENTUAHBIMU  LEMSAMH,
o0JjasaloUMU  BTOPUYHOM M TPETUYHOM CTPYKTYpOH, MOTYT MHPHUBOJUTH K OOpa3oBaHMIO
arperaToB, TO €CThb K BOSHUKHOBEHHUIO uemeepmuynou cmpykmypur 6enka. CTpykTypa 0eIKoBOM
MOJIEKYJIbl OYeHb JaOWJIbHA M JIETKO pa3pyllaeTcsl MOJ BIMSHUEM pa3IMyHbIX (U3MUYECKUX U
XMMHUYECKHX BO3JCHCTBUI, B pe3yibTaTe 4ero HM3MEHSIOTCS ee OHONorhdYeckre M (PU3UKO-
XUMHUYECKHE CBOWCTBA.

st popmupoBaHus CBOMCTBEHHBIX O€lIKaM CTPYKTYp TpeOyeTcsl, Kak IpaBUIIo, HE MEHee
50 aMHUHOKHCIIOTHBIX OCTAaTKOB, MOATOMY HW)KHEH TpaHUIEH MoJeKysipHOi Mmaccel (MM)
OenkoB cumraercs 5 k/la. benkum ¢ wMenpmelr MM, cocrosmme W3 OByX U Ooiee
AMUHOKHCIIOTHBIX OCTAaTKOB M HE MMEIOIINE YNOPSAJOYEHHOW NPOCTPAaHCTBEHHOM CTPYKTYDBI,
Ha3bIBAIOTCS MeNnTUAaMU. [lenmuobl — HU3KOMOJIEKYJISIDHBIC BEILIECTBA, KOTOPBIE COCTOST U3
AMUHOKHCIIOT, COEIUHEHHBIX MENTUAHBIMU CBSI3IMU U COJAEpXKATCS B COCTaBE OMOIOIMYECKHX
TKaHel Hapsay ¢ 6enkamMu. MHOTHE EeNTUIBI 00J1aIal0T CICU(PUISCKUM JEHCTBUEM U BBICOKOU
Ouosiornyeckoil akTUBHOCThIO. K HHMM OTHOCATCA PWIM3MHI-(DAKTOpBI THUIIOTanaMmyca,
SHIO0p(hUHBl M SHKe(aAIWHBl KOpPHl TOJOBHOI'O MO3ra, FOPMOHBI 3aJHEH [oiau runopusa —
OKCUTOLIMH M Ba30IlIPECCHH, KAPHO3WUH MBIIIEYHON TKaHU, IPyNNa PEryasTOPHBIX IENTHIOB
KEJIyA0YHO-KUIIEYHOTO TPAaKTa — CEKPETUHBl U TaCTPUHBI, aHTUOMOTUK TPaMMIMJINH, TOKCUH
rpuboB (ayuiouANH, aKTUBATOpP THUOJIOBBIX (EPMEHTOB TIJIIYyTaTHOH M MHOrue apyrue. MM
OONBIIMHCTBA OENKOB COCTAaBJIAET OT HECKOJIbKUX JIeCATKOB Jo coTeH k/la. benku,
paznuuatromecss MM U, COOTBETCTBEHHO, pa3MepaMM MOJEKYJ, pPa3feisiloT METOAO0M
renbUIbTPALUU (METOJ MOJIEKYJIAPHBIX CHUT).

B BoaHoi#1 cpene Oenku 00pa3yroT pacTBOPHI, 00JagaroNMe CBOMCTBAMU U KOJUTOUIHBIX,
U HUCTHHHBIX pacTBOpoB. BcneactBue Bbicokoi MM u 0Gonbmioro pasmepa 4YacTUIl OHHU

IMPOABJIAIOT CBOMCTBA KOJUIOMJHBIX PaCTBOPOB: OeJIKu He IpOoXOJAT 4YCPEC3 IMOJIYIIPOHUIACMBIC



MeMOpaHbl. B BoxmHOI cpene Oenku 00pa3yloT pacTBOpPbI, 00JaJarollye CBOMCTBAMU U
KOJUJIOWHBIX, U UCTUHHBIX pacTBOpoB. BenencTeue Beicokoid MM u G0JIBIIOrO pa3Mepa YacTHIL
OHM TPOSIBJISIIOT CBOMCTBA  KOJUIOMJIHBIX pAacTBOPOB: O€NKM HE MPOXOIAT  4epes
MOYTIpOHUIIaEMbIe ~ MeMOpaHbl (HAQ O9TOM OCHOBAaH METOJ OYHUCTKH  OEIKOB  OT
HU3KOMOJIEKYJISIPHBIX IIpUMeced, KOTOPbI Ha3bIBAETCs IMAIM30M) M pacceuBaroT cBeT (3dexT
Tunpans). PactBopsl OenkoB 00JIafar0T TakkKe CBOMCTBAMU HCTHHHBIX PAacTBOPOB, TaK Kak
00pa3yloTCsi W CYyIIECTBYIOT 0€3 BHECEHHUS [ONOJIHUTEIBHOM SHEpruu. PacTBOpuMOCTh
00JbIIMHCTBA OEJIKOB B BOJIe OOYCIIOBJIEHA HAJWYMEM HAa HUX IHOBEPXHOCTH THIPO(UILHBIX
rpynn  (THAPOKCWIBHBIX, CYJIb(TIUIPWIBHBIX, AaMHIHBIX), [PUHAAJICKANUX MOJISIPHBIM
AMUHOKHCIIOTaM (CEpHH, IIUCTEHH, acllapariH, TIIyTaMHUH U Jp.) U CIOCOOHBIX CBSI3bIBATh BOJY.

HenonsipHble aMHHOKHCIOTHI, OOnaaaroume rugpopoOHbIMU OOKOBBIMH PaTUKAIaMHU
(amanuH, BasuH, JeWIWH, (QEHUIATAHUH | p.), CHIDKAIOT paCTBOPUMOCTH O€JIKa B BOJE.

Btopoii ¢dakTop, BIUAIOMMI HAa KOJWYECTBO CBSI3aHHOW ¢ Oenkamu BOABI (THApaTHAS
000J710YKa) ¥ YCTOMYHMBOCTh OEJIKOB B BOJHBIX pPAacTBOpax, — 3apsg OCIKOBBIX MOJICKYIL.
CymmapHubiit 3apsan Oenka ompenenseTcs COOTHOLICHHEM OTPUIATENIbHO U TOJOXKUTEIBHO
3apsDKEHHBIX AMHHOKHUCIIOT Ha TOBEPXHOCTH OENKOBBIX MOJIEKYJ, a Takxke BeanunHo pH
pactBopa. OTpHIIaTeNBHBIA 3aps] MOTYT NPHOOpETaTh B HEUTPAIBHON W MICIOYHON cpeje
[JIyTaMUHOBas W acHaparuHoBas KHUCIOTHI, B OOKOBBIX paJuKallaXx KOTOPBIX COJEpKaTcs
cBOOOHbIE KapOOKCWIIbHBIE IpyMIbl. JIM3UH, apruHUH U TUCTUIMH B HEUTPaJbHOW U KUCIION
cpele 3apspKaloTCsA  TMOJIOKUTENbHO Ojarojaps HaJW4YMI0 B HUX OOKOBBIX  pajHKaiax,
COOTBETCTBEHHO, AMUHOTPYMIIbI, TYaHUIMHOBON T'PYIIBl U UMUIA30JILHOTO KOJbIA. 3HAUCHUE
pH, mpu koTopoM cyMMapHbIH 3apsan Oeika SBISETCS MHUHUMAIbHO BO3MOXXHBIM (HYJIEBBIM),
Ha3bIBaeTCs M303ekTprueckoit Toukoit (MDT, pl). B u3o03mekTprueckoii Touke MoJieKyJia Oeka
AJIEKTPOHEUTpaIbHa (M303JEKTPUIECKOE COCTOSIHUE), BCICICTBUE YETO BOJHBIM pacTBOp Oeika
npu pH, paBHOM pl, HauMeHee yCTOWYMB M OEJIOK Jierde BBINAJAET B OCAJOK. DTO SIBJICHUE
NPUMEHSETCS ISl OTpeeNIeHUs] N30 JIeKTPUYecKo Touku Oenka. biaronaps Hanuuuio 3apsna
OENKM TOJBM)KHBI B AJIGKTPUUYECKOM TMoyie. MeTosa wuccieqoBaHusi OENKOB, OCHOBAHHBIA Ha
Pa3IMYHON CKOPOCTH JIBUYKEHHS! OEJKOBBIX YAaCTHII, pa3IMyaroluXcs BEJIWYMHON 3apsia MIpu
ornpezeneHHOM 3HaueHuu pH, Ha3bIBaeTcs a1ekmpogopezom.

Oano w3 (dyHAAMEHTaJIbHBIX CBOMCTB Oelka — CIOCOOHOCTh K JI€HATypalluH.
JleHaTypauus — 3TO HapylIeHHE HATUBHOW (IIPUPOJHOMN) CTPYKTYpHI, BBI3bIBAEMOE JIEHCTBHEM
(GU3NYECKUX W XUMHUYECKUX (PaKTOPOB M MPUBOAAIICE K H3MEHEHHUIO (PU3UKO-XMMHUYECKHX
CBOWCTB Oenka W yTpare ero OHWONOTHYecKHX (YHKIUH (CTPYKTYpPHOH, TpPaHCIIOPTHOM,
KataauThuueckor u ap.). [lepBudnasi cTpyKTypa JeHaTypHUpPOBaHHBIX OEJIKOB HE U3MEHSETCS, HO

INCITUAHBIC CBA3HW CTAHOBATCA boiee AOCTYIIHBIMHA HeﬁCTBHIO MMPOTCOJIUTUICCKUX (bepMeHTOB. B



CIIOKHBIX OeNKax TNpH JCHAaTypaluHu OCJIA0JAIOTCS CBSA3M C IMPOCTETUYECKHMMM TIPyIIaMH.
JlenaTypupoBaHHbIe OCJKH Xy’K€ PacTBOPAIOTCSA B BOJIE, YeM HaTHBHBIE. 3 pacTBOpoB Oenku
MOTYT OCaXJaTbCsd IpPU HarpeBaHUM, JEHCTBUM COJEH, KHUCIOT, CHOUPTOB U T. .
BonoorHumaromue cpenctsa (Colu aMMOHHMS, LIENIOYHBIX U LIEJIOYHO3EMEIbHBIX METAJUIOB,
CIIUPT, alleTOH) BBI3BIBAIOT 0OPATUMYIO JIEHATYpAIHIO OETTKOB U MPUMEHSIOTCS JUIS BBIACICHUS U
(bpakIMOHUPOBaHUS OEIKOB METOIOM Gblcanueanus. 11ocie OUUCTKH OT OCAXKAAIONINX areHTOB U
pacTBOpeHHUs] B BOJE Takue OCNKM BHOBb NMPHOOPETAIOT MPUCYIINE MM HATHUBHBIE CBOWCTBA.
Temmeparypa Bbime 50 °C, MUHEpallbHbIE W OPTaHHMYECKUE KUCIIOTHI, @ TAK)XKE COJIA TSIKEIBIX
METaJJIOB M JAPYTHUE areHThl, BBI3BIBAIOIINE KOBAJEHTHYIO MOIU(GUKALNUI0 aMHUHOKHCIOTHBIX
OCTaTKOB, HEOOpaTuMo dexamypupyiom Oenku. HeoOpaTtumas aeHaTypaiusi IpUMEHSETCS s
ne3nH(peKnu, WHAKTHBAllMK OenKkoB (B 4YacTHOCTH, OOJAQNalomUX  TOKCHYECKHUMH,
(epMEHTHBIMH WM MHTHOMTOPHBIMH CBOMCTBaMH), Kauy€CTBEHHOTO OOHApyXeHHUs OEIKOB B
pacTBopax U UX JENpPOTEHMHU3ALMH, T. €. OJyuYeHUs: 6e30€IKOBbIX PACTBOPOB.

Peakuum ocaxneHust 6eJIKoB

benku BcTymaroT BO B3aUMOJACHCTBHE CO MHOTHMMH COCIWHEHUSMHU (MOHAMU METAJUIOB,
KHMCIOTaMHU M Jp.), a TaKXKe KOHKYpPHUPYIOT C HUMH 3a MOJIEKYJbl pacTBopuTeis (BoAsl). Bo
MHOTHUX CIy4asiX pe3yJIbTaTOM yKa3aHHBIX [IPOLIECCOB SIBJISETCSA OCAKICHUE OEJIKOB.

Peakuuu ocaxxeHust 0€JIKOB MOXKHO pa3esiuTh Ha JIBE IPYIIIbL:

1) obparumoe ocaxaeHune OCIKOB (COJMSIMM aMMOHHS, HEHTPAIbHBIX MICTOYHBIX H
1IeJIOYHO3EMETbHBIX METAJUIOB, CIIUPTOB) U

2) HeoOpaTHUMOE — COJISIMH TSDKCIIBIX METaIOB, HArpeBaHUEM, MUHCPAIbHBIMH U
OpPraHMYECKUMHU KHCJIOTaMM, a TaKKe JPYTMMU peareéHTaMH, BbI3BIBAIOIIUMH KOBAJICHTHYIO
MOIU(PHUKAIHIO OEITKOB.

D heKTUBHO OcaKaaeT OCIKN TPUXJIOPYKCYyCHAsi KUCIIOTa, MOATOMY €€ HauOoJiee 4acTo
OPUMEHSIOT AJIsl yAaleHus Oesika u3 0enKkoBbIX pacTBOpoB. OcaxaeHue O6eakoB criuprom CrupT
(a Takke aleToH W ApyrHe OpraHUYecKHe PacTBOPHUTENH) Nerujapupyer Oenku. B pesynbrarte
MPOUCXOIUT arperamusi OENKOBBIX 4YacTULl M MX ocaxieHue. Ecim B pactBope Oenka
npucytctBytor comu (NaCl u ap.), ocamok oOpasyercsi ObICTpee BCICACTBHE CHSTHS 3apsia C
KOJUIOMJIHBIX 4acTull. Peakuus ocaxaeHus O€NKOB CHUPTOM, MPOBOJAMMAs Ha XOJIOAE M NpHU
HENPOJOKUTEILHOM €r0 KOHTAaKTe ¢ OeJIKoM, o0paTuMma.

XOA PABOTBI. B npoOupky HaauBarOT OKOJO 2 MJ pacTBOpa SUYHOro Oelika,
n00aBIsIIOT HeckoJbKo KprcTaukoB NaCl u mo KamisiM — STHJIOBBIA CIUPT O BBINAJACHUS
xyonbeB Oenka. [locie ocakaeHusi XJIOMbEB HAAOCATOYHYIO JKUAKOCTH CIMBAIOT, K OCAAKY
JOJIUBAIOT BOAY, HAOIIOasi pacTBOpEHUE OeKa.

Ocaxxaenue 0€JIKOB COJAMH THAKEJIbIX METAIJIOB



Conu TsKENbIX METAJUIOB (MEH, CBUHIIA, PTYTH U Jp.) HEOOPATHMO OCAKIAIOT OCNKH U3
PacTBOPOB, YTO OOBACHSICTCA CIEIYIOIMMHI IPUYUHAME: 00pa30BaHUEM HEPACTBOPHMBIX B BOIE
0EJIKOBO-METAJUINYECKUX KOMIUIEKCHBIX COEIMHEHUH, pa3pylLIeHUEM BTOPUYHON, TPETUYHOU U
YETBEPTUYHOU CTPYKTYpHl O€lKa BCIEICTBHE OOpa30BaHUS MPOYHBIX CBs3el ¢ SH-rpynmamu
OCTaTKOB LucTenHa. Takoll Oelok yTpauyuBaeT CBOM Ouonoruueckue cBoicTBa. CBoMCTBa
OENKOB CBSI3BIBATH TSKEIJIbIE METAJLIBI IIUPOKO HCIONB3YIOTCS B MEIUIIMHCKON U BETepUHAPHON
MIPaKTUKE. belku mMpuMEHSI0TCS KaK MPOTHBOSTUE TIPY OTPABJIICHUSX COJISIMU PTYTH WM CBHHIIA.

XOI PABOTHI.. B mpoOupky HamMBarOT OKOJO 2 MJI pacTBOpa SUYHOTO Oenka u
MpHOABIISIOT MEUIEHHO 10 KaIlIsIM pacTBOP CoJH Tskesoro metamta (1 %-it pactBop cyibdara
meau unu 5 %-it pacTBop anerara cBuHia). HabmoaaroT koarymsiuio 6enka. BeimaBiime XJ1ombs
6enka npu 100aBICHUM BOJBI HE pacTBOpsAOTCs. M30bITOK e cyibdara Meau U alierata CBUHLA
BeleT K pacTBOpeHMIO (TENTU3alK) TepBOHAYATBLHO OOpa30BaBIIETOCS OCadKa, dYTO
00BsCHsIETCS aacopOIMeii Ha OETKOBBIX YaCTUIIAX HOHOB METAJIJIa M UX MePEe3apsIKON.

OcaxeHue 0eJIKOB IPU HATPEBAHUH

HarpeBanue pactBopa Oenika BBI3BIBAET €ro HeoOpaTumoe ocaxkaeHue. [Ipu HarpeBaHuu
Oenku JneHaTypupyroT. JleHaTypanus COMPOBOXKIAETCS M3MEHEHHWEM HATUBHOW KOH(pOpMAIuu
OCJIKOBBIX MOJIEKY!I.

XOHI PABOTBI. B aBe nmpoOupku HamuBaioT mo 2—3 cM3 pacTBOpa sIMYHOTO Oenka; B
OJIHy W3 HUX J00aBiIsAOT ofHy Karmumo 1 %-ro pacTBopa YKCYyCHOW KHUCIOTHL. Harpeparor
comepxkuMoe o0enx mpooupok. Ocamok Oenka TOSBISETCS B MPOOMPKAxX €Iie 10 TOro, Kak
conepkuMoe 3akunut. [Ipu 3ToM B mpoOupke ¢ YKCyCHOU KHCIOTON OCalOK BBIMAJAET CKOpEe U
MOJIHEE BCIEACTBHE TOTO, YTO B pe3ylbTaTe NoAkuciaeHus pH pacTBopa mpuOIM3WiIcS K
M303JIEKTPUYECKON TOUKE.

Ocaxnenue 0€eJIKOB KOHIEHTPUPOBAHHBIMU MHUHEPAJIbHBIMH KHCJIO0TAMU

KoHueHTprpoBaHHbIE MHUHEPATILHBIE KUCIOTHI (KpoMe (OCPOPHON KUCTOTHI) BHI3BIBAIOT
HeoOpaTuMoe ocaxaeHue OenkoB u3 pacTBopoB. OcaxieHue Oenka OOBACHSAETCS SBICHUSMU
JETUIpATAlMU YaCTHII, YMEHBIICHUS 3apsaa, Pa3pylICHUs dJICKTPOCTATHUECKUX CBSA3CH H T. II.
N306pITOK MUHEpANBHBIX KHCIOT (32 MCKIIOYEHHEM a30THOM) PacTBOPSET BBHIMABIIMHA OCATOK
OETKOB BCIIEACTBHE WX THIPOIHM3a. BEHIMONHEHWE peakuuu. B Tpu TpoOMPKH OCTOPOKHO
HanuBaloT 1o 0,5 M KOHIEHTPUPOBAHHON KHUCIOTHI: B TEPBYI0 — CEPHYIO, BO BTOPYHO —
COJISIHYIO U B TPEThIO — a30THYI0. Bo Bcex mpoOupkax 0CTOPOKHO HACTAMBAIOT Ha KUCIOTY 1o 1
MJI pacTBOpa SIMYHOTO Oenika. Ha rpanwmiie IByX >KHIKOCTEH TOSBISETCS OCaJ0K OelKa B BHIE
HeOoupIIoro 6eoro kKoibia. Kaxayro mpoOupKy OCTOPOKHO BCTPSAXHUBAIOT. B mepBoit 1 BTOpOit

nmpoOUpKax OCaJOK pacTBOPSETCS; B TPeThe — C a30THOM KHCJIOTOM — OCaIoK Mpu



BCTPSIXMBAHUU HE UcYe3aeT. Peakius ucmonb3yeTcs s Ka4eCTBEHHOTO OMpeJesieHns Oenka B
OMOJIOTUYECKHX CpeJax.

Ocaxxkaenue 0eJ1KOB OPraHMYEeCKUMHU KHCJI0TAMM

Tpuxnopykcycuas kuciora (TXK, CCIsCOOH) sBnsercs crieruduveckuM peakTHBOM
Ha OENOK W HIMPOKO HUCIOJb3yeTcsl B uccienoBaTenbckol mpakTuke. TXK ocaxxmaeT TOIBKO
Oenku U He JACHCTBYET Ha MPOAYKTHI MX PACHIETUICHUS — MENTU/IbI, aMUHOKUCIOTH U ap. TXK
UCTIOJNB3YIOT JUIS TOJIHOTO YaleHHs OEIKOB U3 OMOIOTUYECKUX JKUAKOCTEH (CHIBOPOTKU KPOBH,
Mosioka M jp.). IIpu 3ToM mpoAyKThl paciuerieHus OeJKOB OCTaloTcsi B pacTBope. Peakuus
MMeeT BaKHOE 3HAUCHUE I Pa3fesIbHOTo OIpeieieHHs OeIKOBOro U HeOeIKOBOro a30Ta.

XO/J PABOTHI. B mnpobupky HamuBaroT 2—-3 MJ  pacTBopa Oenka u J100aBIsIOT
HECKOJIbKO Kamellb 5 %-ro pacTBopa TPUXJIOPYKCYCHOH KucinoTbl. HaOnronaroT BblmajgeHue
ocajka Oenka.

OcaxeHue 0€eJIKOB peaKTHBAMH HA AJIKAJIOUIbI

Peakuuu ocaxkaeHusi O€lIKOB TaKMMH peareHTaMH, Kak MUKPUHOBas KHUCIOTa, TaHUH,
KEJIe30CUHEPOAUCTHIN Kamuii, 00yCIOBIMUBAIOTCS T€M, YTO OENKH, KaK U alKaJIOUJIbI, UMEIOT
aMHHOTPYIIIbI, KOTOPbIE B HEHUTPaAIIbHOW U KUCION cpejie MPUOOPETaOT MOJOKUTEIbHBIN 3apsil.
[lepeuncnennble peareHThl 00Opa3ylOT € HHMMM HEpPAaCTBOPUMBIE B BOJAE COJeOOpa3HbIE
coemuaeHMS. [T0CKOIBKY OOJBITMHCTBO OETKOB SIBISIOTCS KUCIBIMH, 3TH PEAKIIUU HEOOXOIUMO
MIPOBOAUTH B KHUCIIOM cpele, TaKk Kak B JAHHBIX YCJIOBMSAX OTH O€JIKM Iepe3apsKaroTcs U
MEepPeXOoIAT U3 AaHHOHOB B KATUOHBI, C KOTOPHIMHU B3aUMO/IEUCTBYIOT pEeareHThl Ha aJIKaJOu/Ibl.

XO/J PABOTBI. B tpu npoOupku HanuBaroT 1O 2 MJI pacTBopa Oenka U MOAKUCISIIOT UX
nByMsA—Tpems KarmisiMu 1 %-ro pacTBopa YKCYCHOM KHCIIOTBHI. 3aTeM B OJHY NMPOOUPKY BHOCST
5—6 Karmenp HaCHIIEHHOTO PacTBOPA MUKPHHOBOW KUCIIOTHI, B ApyTyto — aBe—TpH Karuu 10 %-ro
pacTBOopa TaHHMHA, B TPETbIO — TpHU Karmd 5 %-ro pacTBopa >KEJIe30CHHEPOJAUCTOrO Kajws,
B30QJITHIBAs MOCIIE TOOABICHUS KaXKI0M Karuti. Bo Bcex mpoOupkax BBITIAAET 0CAIOK OeKa.

OmnpenesieHue U303JEKTPUIECKOH TOUKH OesIiKa

[Mpunimn merona. benku, sBiAsAch aM(OTEPHBIMH SJIEKTPOJIUTAMU, MOTYT COAEPIKATh

KaK TOJIOKHUTEIBHO, TaK M OTPUIIATEIBHO 3apsiKeHHbIe Tpynmbl. [Ipu onpeneneHHOM 3HaYe€HUU
pH cpenst MOXXHO TOOWTHCS TAKOTO COOTHOIICHUS HMOHW3MPOBAHHBIX TPYII, MPH KOTOPOM
BOJHBII pacTBOp Oelka HaWMEHee YCTOMUYMB W OENKOBbIE YACTHUIIbl BBIMANAIOT B OCAJIOK.
HcnwiThiBast moBeneHue Oeka B pacTBOpax C pa3IUYHBIMH 3HaueHUSMU pH, HaxoIsAT 3HaUYEHUE
pH cpenpl, cooTBeTCTBYIOMIECE U303 IeKmMpUnecKkoli mouke beaka (Pl).

Mamepuanvt u peakmusbl.



s BapuanTa A: 0,4 %-ii pactBop kazenHa (pactBopstoT 0,2 r ka3enHa mpu HEOOIBIIOM

HarpeBaHuu Ha BojsiHOU Oane B 5 mut 0,1 H. pacTBOpa anerara HaTPHUs U JTOBOAST MOTYYESHHBIN
pacTBop 10 00bema 50 MJT pacTBOPOM arerata HaATPUs TOW )Ke KOHIIEHTPAIIHHN).

Hns BapuanTa B: 1 %-i1 pacTBOp kenaTuHa.

Jlns oOoux BapMaHTOB 3apaHee rOTOBSAT areTaTHble OydepHbie pacTBopsl ¢ pH 3,6; 4,0;

4,7, 5,2; 5,8, ucnonwzys 0,1 H. u 1 H. pacTBOopsl yKcycHO# kucnotThl, 0,1 H. pacTBOp aimerara
HATPUsI, ITUIIOBBIN CIIHPT.

[Tocyna, mpubopsr: [lITaTuB ¢ mpoOupKaMu, MUTIETKH €MKOCTBIO0 1 11 5 MiT.

XO4 PABOT

Bapuant A. B nare npoOupok BHOCAT Mo 5 mi ameratHoro OydepHoro pactBopa ¢
pa3nuuHbIMH 3HaueHussMH pH. 3ateM B Kaxayio u3 mpoOoupok npubaBisiioT mo 1 mi pactBopa
Ka3erHa W HAOJFOMAI0T 32 CTCTICHBIO TTIOMYTHEHHsS pacTBOpPa, KOTOPOE 0003HAUAIOT OJHHUM HITU
HECKOJMbKUMHU 3Hakamu (+). OTcyTcTBHE oOcaaka 0003HAYalOT 3HAKOM MHHYC. Tam, rje
NOMYTHEHHE MaKcuMalbHO, pH pacTBOpa COOTBETCTBYET H303JIEKTPUUECKOW TOYKE Ka3eHHa.

Haiinennoe 3HaueHue 3aHOCAT B TaOIHILY

PacTBOp KazeHHA B AlIETATHOM pH pacteopa B mpotuprax
OydeprOM pacTBOpE 3.6 4.0 47 572 58
[lomyTHEHHE

Bapuant B. B kaxmoil M3 IIecTH NPOHYMEPOBAHHBIX MPOOMPOK CO3AAIOT PaA3HYIO
peakiuto cpensl, nobasnss 0,1 H. wam 1 H. pacTBOp amerata HAaTpUs B COOTHOLICHHSX,

YKa3aHHbIX B Ta6J'II/II_[e

Ne pH Pacteop | 0.1 H. pacTBOpa Boza Crenens
npobuprn | cecH | CH;COOH, cm” [ZH;CDPN:{, OHCTHILTH- | IOMYyTHe-
01x Ta M poBaHHaZ, HHA
M
1 5.6 0.125 - 1 1.875
2 5.3 0.25 - 1 1.75
3 5.0 0.5 - 1 1.50
4 4.7 1.0 - 1 1.0
5 44 2.0 - 1 -
] 4.1 - 0.4 1 1.6

3ateM B Kaxayr mpoOupky HaimBaroT mo 1 mim 1 %-ro pactBopa jkemaThHa |
B30QJITHIBAIOT. B WeTBepTyr0 MPOOUPKY, MPH MEPEMENIMBAHUU MEUICHHO C TIOMOIIBIO IMHUIIETKU
BHOCSIT STWJIOBBIM CIUPT JI0 TOSIBJICHUS €/1Ba 3aMETHOW MYTH, OTCUHUTHIBAIOT 00bEM CHIHpTA U

TaKO€ )K€ KOJIMYECTBO €0 NpUOaBIISIIOT B Apyrue NpoOupKu. 3aTeM Bce NMPOOUPKHU OCTABISAIOT Ha



30 MuH, TIOCTIE YeTO0 OTMEYAIOT MPOOUPKY ¢ MaKCUMaJbHBIM MoMyTHeHHeM; pH pacTtBopa B 310l
npodupke cooTBeTcTBYET pl Gernka.

BreicasinBanue 0esikoB

BricanuBanue — 3T0 MIUPOKO UCHOIb3yEMbIH CIIOCOO BbIFENIEHUSI OETKOB U3 Pa3IMYHBIX
Onojoruuyeckux OOBEKTOB, OCHOBAaHHBIM Ha OCAKICHHUH OEJIKOB BOJOOTHHUMAIOLUMU
cpenctBamu. I[lpumensiercs mnpu modMydeHUH (QEPMEHTOB, a Takke Mg (PPaKIHOHHOTO
pazneneHus OeIKoB

AnbOymMuHBI W TIOOYJIMHBI SIBIISIIOTCS HanOoJiee pacipoCTpaHEHHBIMH B TPHUPOJIE
oenkamu. OHU cozep)kKaTrcsi B KPOBH UEJIOBEKA, MOJIOKE, OCJIKE KypPHHOTO SIla, MBIIICYHON
TKaHU, PACTEHUSX U T. A. B TKaHAX U OHOJIOTMYECKHX >KUIKOCTSIX anbOyMHUHBI U TIOOYIUHBI
00BIYHO BCTpedaroTcs BMecTe. WX BbIENEHHWE W pa3lielieHHEe OCHOBAaHO Ha Pa3IUYHON
pacTBOPUMOCTH B BOJIE€ M COJEBBIX pacTBOpax. Tak, IJOOyJMHBI BBINAJAIOT B OCAaJOK B
MIOJIyHACBIILIEHHOM PacTBOpE CyJib(haTa aMMOHHUS, a AIbOYMHHBI — B HACBIILIEHHOM pacTBOpe. DTO
OOBSICHSIETCST TEM, YTO y TIIOOYJIMHOB Ooyiee BBICOKAs MOJEKYJspHash Macca W OHM MeHee
TUAPaTHPOBAHbBI, YeM aTbOyMUHBIL.

Marepuansl Iad HCCIEAOBAHUS M pEAKTHUBBI. MOJIOYHAs CHIBOOTKA, SHUYHBIA O€JIOK,

00€e3KMPEHHBIN MCHOH (hapIl, HACBIIICHHBI PacTBOp cysbdata aMMOHHS, CyJIb(aT aMMOHUS
kpucrammaecknid; 10 %-it pactBop ruapokcuna Hatpus; 10 %-it pactBop xmopuaa Harpus; 1
%-1i pacTBOp cynbdara Meau.

[Mocyna, mpubopsr. llItatue ¢ mpobupkamu, BOpoHKa, OyMakHBIA GUIBT.

XO/[ PABOTEI

Bapuant A. B npoOupky HanuBaioT 2—3 MIMOJIOYHON CHIBOPOTKU WIIM PACTBOPA SUYHOTO
Oenka, MOOABJISIOT PaBHBIA 00BEM HACHIIIICHHOTO PacTBOpa cyib(aTa amMmoHus. Habmomgaror
BBITIaJIeHHE 0€JI0T0 XJIOMBEBUIHOTO OCaAKa II00YIMHOB. MyTHYIO JKUIKOCTh 110 UCTEUEHUN 5—7
MUH QUIBTPYIOT uepe3 cyxoil ckimamguatelii ¢unetp. K mnpospaunomy ¢unbTpaty mnpu
nepeMeluBaHiy J100aBISIIOT M30BITOK Cysb(aTta aMMOHUS (B MOPOIIKE) A0 MPEKpAIIEHUs ero
pactBopenus. IlosBisieTcs MyTh WM XJIONbsSI BBINAAAIONIMX B OCAZOK aabOyMHHOB. PacTtBOp
GuIbTpyIOT, 0TOMparoT 2—-3 MII GUIIBTpaTa U MPOBOAAT OMYpEeTOBYIO peakuuto. OTpHuuaTenbHas
peaxims yKa3bplBaeT Ha OTCYTCTBHE O€NKOB B (mibTpare W TOJNHOTY ocaxiaeHus. Ocamok
aTbOYMHHOB BMECTE C (DMIBTPATOM IEPEHOCIT B MPOOUPKY W PacTBOPSIOT B 4-5 M1 BOABI,
B30aJIThIBasE CoJlepKUMOe MpoOupku. PacTBop anbOyMHHOB OT(HHIBTPOBBIBAIOT U MPOBOAST C
HUM OMYPETOBYIO PEAKIIHIO.

BapuanT B. O6e3xxupennsiii MsicHo# ¢apm B komuaectBe 40-50 r cmemmsaror ¢ 80-100
Mma 10 %-ro pactBopa XJjlopuaa HATpUsS W OCTABJSIIOT CTOSATh 15-20 MUH THIpu 4acToM

nepemenmnBaHui. OTQUIBTPOBBIBAIOT uepe3 CKIaAuaThlii OyMakHbIH (QUIBTP WK Yepe3



JIBOMHOM CIIOM MapiM OKpaIIeHHYIO B KPACHBIN IIBET >KUIKOCTh. B pacTBOpe riaBHBIM 00pa3oM
CoJIepKaTcsl paCTBOPUMBIE OCJIKM TKAHU — MBIIICYHbIE aTbOyMUHBI U T100ymuHbL. OTOMpaioT B
npoOupKy 2—-3 MII OETKOBOTO PacTBOpa, N00ABISIFOT paBHBI 00BEM HACBIIIEHHOTO PacTBOpa
cynbdata ammoHus. HaOmromaroT BeIMazeHue OENOro XJIOMBbEBUAHOTO OCAJKa TJIOOYJIWHOB.
MyTHY0 )XKUAKOCTb 1OCIe 5—/ MUH OTCTauBaHUs (PUIBTPYIOT Yepe3 CyXOi CKiIaguaThlil GUIBTD.
K ¢unptpaty 100aBIAIOT NpH NepeMeIuBaHUM U30BITOK CylbhaTa aMMOHHS (B MOPOILIKE) 10
MpeKpamieHus: ero pactBopeHus. llosBisieTcs MyThb WIHM XJIONbS BBIMAJAIONIMX B OCAIOK
anp0ymMuHOB. PactBop ¢umibTpytor, O0epyr 2-3 Mi QuiabTpaTa W TPOBOAAT OWYpPETOBYIO
peakiuo. OTpunarenbHas peakiys yKa3blBaeT Ha OTCYTCTBUE O€JNKOB B (MIIBTPATE U MOJHOTY
ocaxeHus. OcaJok allbOyMHUHOB BMECTE C OCTABIIMMCS (UIIBTPATOM MEPEHOCIT B IPOOUPKY U
pactBopstoT B 4-5 mu Boxbl, B30anThiBas cojaepkumoe Mpodupku. PactBop anbOymMuHOB

OT(HIETPOBBIBAIOT U MPOBOJISAT C HUM OMYPETOBYIO PEAKITUIO

JlaGopaTropHass pabora MeToabl KAa4YeCTBEHHOI0 HCCJICOBAHMS

NMPOCTHIX 0€JIKOB

Llenv nabopamopHoti pabomul — ONPEIEIUTH XUMUYECKYIO TIPUPOTY OEJIKOB.

3agaun:

1. IIpoBecTu peakinio Ha OOHAPYKEHHE MENTUIHON CBSI3H.

2. Jlokasarb, 94TO B COCTaB OCIIKOB XOJIST 0.-AMUHOKHUCIIOTHI.

3. Haiitu B cocTaBe OEITKOB apOMaTHUECKUE U CEPYyCOAEPIKAIIe aMHHOKHUCIIOTHI.
4. OnpenenuTh COCTaB CIOKHBIX OCIIKOB.

Pa6ora 1. Xumnueckasi npupojaa 0ejika (iBeTHbIE PeaKMU)

[IpucyTcTBUE Oenka B pacTBOpax MOXHO OOHAPYKUTH C TIOMOIIBIO IBETHBIX PEaKIIHM,
00yCIIOBJICHHBIX HAJMYHEM B OCJIKE aMHUHOKHCIIOT, MX CHEIMU(PUICCKUX TPYII U TETTUTHBIX
cBsazeil. CyIlecTBYIOT yHHMBEpCalbHbIE ILIBETHbIE peaklMM — Ha Bce Oenku (OuyperoBas u
HUHTHJIPUHOBAsA) U crneuuduueckue — Ha OnpeiesieHHbIe aMUHOKHUCIOTH (KCAaHTOIIPTEHHOBAS,
Munnona, @ons u ap.).

Padora 2. buypeToBasi peaknus Ha nenTuaHy0 cBsi3b (IlmoTpoBCcKoro)

Peakust ocHOBaHa Ha 0Opa30BaHWU BHYTPUKOMILIEKCHOTO COEIMHEHHMS MOHOB MEAU C JABYMS
MEeTITUIHBIMU CBsI3AMH. B 1menounoit cpene pactBop Oernka mpu 100aBICHUN pacTBOpa Ccyibdara
MeJM OKpallliBaeTcs B po30BO-(hHOJIETOBBINA IBeT. Peakiusi Ha3pIBaeTcsl OMypeTOBOM, TaK Kak

OHa XapaKTepHa U sl OMypeTa, cocrosimero u3 aByx monekyina moueBuHbl NH2-CO-NH-CO-

NH2.



H.N-CH-CO-NH-CH-CO-NH-CH-CO-NH-CH-C=0 + 2NaOH + Cu(OH),
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buyperoBas peakuusi 00ycioBieHa HaluuueM B OeJKe MENTUAHBIX CBSA3€H, KOTOphIE B
IIEJI0YHOM cpefie 00pa3yloT ¢ CePHOKHUCION MEIbI0 KOMIUIEKCHI (PMOJIETOBOIO LIBETA C KPACHBIM
WIM CHHUM OTTeHKOM. ['pymnma, oOpasylomas NenTUAHYI CBA3b, B ILEJIOYHOM cpene

MIPUCYTCTBYET B CBOEH TayTOMEpPHOW €HOIBHOH (hopme:

O H OH
I I

_C-N- «—T _Cc-N-

I[Ipn w30BITKE IMETOYH  TPOUCXOMUT  auccormarus  OH-rpymmbl,  mosBiseTcs
OTpHUIATENILHBIN 3apsi/l, C MOMOIIBI0 KOTOPOTO KUCIOPO B3aUMOJICUCTBYET C ME/IbI0, BOZHUKAET
coneoOpa3Has CBsI3b, KPOME TOTO, MeIb 00pa3yeT AOMOTHUTEIbHBIE KOOPIUHAIIMOHHBIE CBSI3H C
aTOMaMH a30Ta, YYACTBYIOIIMMH B TIEITHIHOW CBSI3U, MyTEM HCIIOJIB30BAHMS MX AJICKTPOHHBIX
nap. Bo3nukawmommii Takum 00pa3oM KOMIUIEKC O4YeHb cTaOwieH. VHTEHCHBHOCTH OKpacKu
KOMIUICKCA 3aBHUCUT OT KOHIICHTpAIlMM OeJika W KOJMYeCTBa MEIHOHW COJM B pacTBOpE.
buypetoBoii peakiueii 00HapyKUBaIOTCS Bce 0€3 UCKIIOUEHUS O€NKH, a TaKkKe MPOIYKTHI MX
HEMOJIHOTO THJPOJW3a — MENTOHbl U MOJMUNeNnTuabl. s Au- ¥ TpuUmentuaoB OuyperoBas
peakuus HeHanexkHa. OTTEHOK 3aBUCUT OT JUIMHBI MOJUNENTHIHON lenouku. [lenmToHbl mpu
9TOW PEAKIMH JAIOT PO30BOC WIIM KPACHOE OKpamuBaHue. bUypeToBas peakius MmojoKUTeIbHa
¥ C BEIIECTBAMHU HEOEJIKOBOI'O XapaKTepa, UMEIONIMMH B cocTtaBe He MeHee JByx —CO-NH2-
rpyII, K HUM oTHocutcs, Hanpumep, okcamug —NH2-CO—-CO-NH2, 6uyper —-N2H- CO- NH-
CO- NH2.
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Beyperoras peastHs OpOTEEAST CAAIVEOIIEM oDpazon:
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Hccnenyemplit MaTepuai: pacTBop ssuaHOro Oeka; 1 % pactBop xenatuHa.

Peaxrussi: 10 % pactBop NaOH, 1 % pacteop CuSQOa.

O6opynoBanue: MPOOUPKH, KAIEITLHUIIBL.

XOH PABOTHIL. K 5 kammsm BomHOrO pactBopa Oenka moGammsiror 3 karwma 10 %
pactBopa NaOH u 1 xammio 1 % pactBopa CuSO4 u nepememmuBarot. Conep:kuMoe npoOUpKu
npuoOpeTaeT cuHe-puoyeToBbI 1BeT. Hembsst mo6aBisaTe m30biTok CuSO4, Tak Kak CUHUUI

0CaIOK MACKUPYCT XapaKTCPHOC (I)I/IOJ'ICTOBOG OKpallnBaHUC 6I/IypeTOBOI‘O KOMILJIICKCA.

Padora 3. HuHruapuHoBasi peakuusi Ha 0.-AMHUHOKHUCJIOTHI.

benku, momunenTHIbl W CBOOOJHBIC 0-aMHHOKHCIIOTHI JAIOT CUHEE WU (PUOJETOBOE
OKpAaIllMBaHUE ¢ HUHTHAPUHOM. [Ipu HarpeBaHuu Oejka ¢ BOJHBIM PAacCTBOPOM HHHTHApPHHA
AMUHOKHCIIOTBl OKHUCISIOTCS | pacmagatorcsi, oobpazys CO2, NHs u coorBeTcTBYyIOLIUt
anpaerua. HUHTUApPWH, SBIASCH CHIBHBIM  OKHCIUTENIEM, BBI3BIBAET OKHCIUTEIBHOE
Ne3aMUHUPOBAHUE O-aMHUHOKHUCIIOTHI, MPUBOMASAIIEE K OOpa30BaHUIO aMMHAaKa, JABYOKHCHU
yTIEpOoa, COOTBETCTBYIOIIECTO abJACTH A H BOCCTAHOBIICHHOW (DOpMBI HUHTUApHUHA. HUHTHApHUH
BOCCTAHABJIMBACTCS U CBSA3BIBACTCS CO BTOPOU MOJICKYJIOW HUHTHAPUHA TIOCPEICTBOM MOJICKYJIbI
aMMHaKa, o0pa3ysi POyKThl KOH/ICHCAIIMH, OKPAIIICHHBIC B CHHUH, (DUOJICTOBBIN, KPACHBIH, a B

ClIy4ae IIPOJIMHA — B JKEIITBIN LIBET.



| -g: + R-GH-COOH - <M e oo
NH. + 0O
o s} + M
] ol
I N v
0 Q
0 0
Kosnnes: dEomeTOBTO
=y =
0 HO

Uccnenyemsliii MaTepuai: pacTBop ssuaHoro 6enka, 1 % pacTBop *xenatuHa.

PeaxtuBel: HuHTHIpYH, 1 % BOIHBIN pacTBOD.

Ob6opynoBanue: NpoOUPKH, KarleIbHULIBI.

XOI PABOTHI. K 5 xamsam pactBopa Oenka mpunuBatoT 5 kamens 0,1 % BogHOTO
pacTBopa HUHTHAPUHA U KATATAT 1-2 MuHYyTHI. [losBIIsIeTCs: p030BO- (PHOIETOBOE OKpAIINBaHHE.
C TeueHHeM BpPEMEHHM pacTBOp cuHeeT. JlaHHas peakuus He SBIsETCS cnenn(UIHON, TaK KakK ee

Jar0T HCKOTOPBIC aMUHbI U aMHU bl KHUCJIOT.

Pa6ora 4. KcanTonpoTrenHoBasi peakuusi HA HMKJINYeCKHEe aMUHOKHCIOTHI

(Myabaepa)

KcanTonmpoTenHoBast peakuusi OTKpbIBA€T HalW4yMe B O€IKax LMKINYECKUX AMHHOKHUCIOT -
Tpuntodana, (eHuIaNTaHuHa, TUPO3MHA, COJEpXAIlUX B CBOEM COCTaBe OEH30JIbHOE SAPO.
BonbmmHCTBO GETIKOB MPU HArpEeBaHUM C KOHIICHTPUPOBAHHOW a30THOW KHCIIOTOM JaeT kKelnToe
OKpaIlllMBaHUE, TEPEeXOoJsllee B OpAHKEBOE IpH MOAIIENAYMBaHUU. Peakius o0ycioBieHa
HUTPOBAaHUEM OEH30JIbHOTO KOJIbIIA 3TUX AMHUHOKHCIOT C OOpa30oBaHMEM HHUTPOCOEAMHEHUM
xenroro nsera. [Ipum nonmenaynMBaHMKM BO3HMKAeT XWHOMJHAS CTPYKTYypa, OKpallleHHas B

OpaH)KeBBIﬁ OBCT.

H OoH
O,N. NO,
+2HNO; ——> +2H,0
CH, CH,
| |
NH,-CH-COOH NH,-CH-COOH
THPO3IH JTITHUTPOTHPO3MH

Hccnemyemplii MaTepuai: pacTBOp ssuaHOTO Oenka, 1 % pacTBop xenaTuHa.
Peaxrtussl: konnenTpupoBanHas HNO3, 10 % pacteop NaOH.

O6opynoBanue: MPOOUPKH, KaeIbHUIIBL.



XOH PABOTBI. K 5 karuisam pactBopa 6enka J00aBisioT 3 Karid KOHIIEHTPUPOBAHHON
HNOs u ocTopoHO KHIATAT. BHauane mosiBIsSeTCS OCaJ0K CBEpHYBIIErocs Oenka (Tox
BJIMSIHUEM KHCJIOTHI), KOTOpBIM MpH HarpeBaHWU OKpamuBaeTcsi B keaTblil 1ser. Ilocie
oXJaxaeHus B mpoOupky HammBaioT mo kamwmsiMm 10 % pactBop NaOH o mosiBaeHus
OpaH’)KEBOI'0 OKPALIMBAHUS BCJIEACTBUE 00Opa30BaHMsI HATPUEBOW COIM JUHUTPOTHPO3UHA.

Pa6ora 5. Peaknusi ®oJisi HA AMMHOKHCJIOTHI, CO/IepP Kallne cJ1a00CBI3aHHYIO cepy
(UCTEeUuH, IMUCTUH)

Peakuust @ons ykasplBaeT Ha MPUCYTCTBUE B O€JIKE aMUHOKHUCIIOT LIUCTUHA U LIUCTEHHA,
coJiepKalux caabocBsI3aHHYIO cepy. B MeTnoHnHe cepa uMeeT NpOYHOE COeANHEHHE, T03TOMY
3Ty peakLuIo He JaeT. Peakiys coCTOUT B TOM, YTO NP KUISTYEHUH OellKa CO I1eI04bi0 LIUCTEUH
WIA LUCTHH JIETKO OTIIEIUIIET Cepy B BHJIE CEPHUCTOTO HATPHs, KOTOPBIH C IUTIOMOUTOM JaeT
YepHBI WKW OypbIii OCaJioK CEpHUCTOTO CBHHILA. VIHTEHCHMBHOCTH OKPAacKH 3aBHCHUT OT
KOJIMYECTBa B O€JIKe aMMHOKUCIIOT LIUCTUHA U LIUCTEMHA U OT KOHLEHTpaluuu Oeska B pacTBOpE.
Peaxiust mpoTekaeT 1o CieayonM ypaBHEHHSIM:

CH:-SH CH.0H
| +H:0 |

CHNH; |+ 2NaOH  « CHNH;  + NaS +2H;0
I I

COOH COOH
Tactenn Cepun
Na,§ + Na,PhO, + 2H,0 + PhS| +4NaOH
OCATOK TePHOTO
UEeTa

Hccnenyemslit MaTepuai: pacTBop ssuaHoro oenka, 1 % pactBop xenaTuHa.

Peaxtussi: 30 % pactBop NaOH, 5 % pacteop (CH3COO)2Pb.

O6opyaoBaHue: TPOOUPKH, KarEeIbHULIBI.

XOJl PABOTBI. B ogny mpoOupKy HaJWBaIOT pPacTBOpP SUYHOTO Oelika, B JIPYTYIO —
pacTBop kenaTtuHa. B kaxayro mpooupky nobapmustor no 5 kamenb pactBopa 30% NaOH u mo 1
karie 5 % pactBopa (CH3COO)2Pb. Ilpyu MHTCHCHBHOM KHIISTYCHUH JKUAKOCTh B MPOOHPKE C
SMYHBIM OEJTKOM TEMHeeT, 00pa3ys YepHBI OCaJOK CEePHHCTOTO CBUHIA. B mpobupke ¢
KEIATHHOM YepHOro ocaJka He oOpasyercs, Tak Kak JKeJaTHHA TI0YTH HE COJCPKHT
CepoCoIepPIKAIINX AMUHOKHCIIOT.

TpeboBanus k opopmiieHHIO Ta0opaTOpHOIT paboThl. B oTueTe yka3aTh 1ieb, 3a1a4H,

XOJI BBITIOJHEHUS paOOTHI, pe3yIbTaThl U BBIBOABI. Pe3ynbTaThl paboThl 0pOPMUTH B BUJIE



TaOJIULIBL.

IIBeTHBIE peAKIIHH HA Oe/IKH

HaspaHHe Hccneqyemsld | Vmorpetngensle | Habmomaeman | Uem
peaxiHa MaTepHal PeaKTHBEI OKEpAacKa o0ycIoBIeHA
peaknHg?

Padora 6. XpomonpoTenHbI

XpOMOMIPOTEUHBI SBISIOTCS CIIOKHBIMU O€JIKaMu, MPOCTETUYECKas TpyIna KOTOPHIX
MPECTAaBICHA KAKUM-TH0O0 OKPALICHHBIM COEIMHEHHEM HEOEIKOBOTO Xapakrepa (TUTMEHTOM).
OkxkpalleHHas MpocTeTudeckasl Tpynna pazIudyHbIX XPOMOIPOTEMHOB MOXET MpUHAAJIEKATh K
pa3HbIM KJlaccaM OpPraHMYecKHX COEJUHEHHH (moppupuHaM, KapOTHHOUIAM, MPOU3BOIHBIM
BUTAaMUHOB M Jp.). BaxkHelnryio rpynmy XpOMONPOTEHHOB COCTaBIIAIOT O€JKH, CoJeprKalue
OKpAIllEHHOE COEAMHEHHE MOP(PUPUHOBON MPUPOABI, K HUM OTHOCITCS TE€MOTJIOOWH KpOBH,
MUOTJIOOWH MBIIIL, HEKOTOpbIE PepMEeHTHI (KaTasiasa, IepoKcuIas3a, MUTOXPOMBI U JIp.).

I'emornoOun cocTouT u3 Oenka rIo0WHA U MUTMEHTHOM YacTu — rema. [lo xumudeckoi
NPUPOZAE TeM MPEACTABISET OO0 COeTUHEHNE MPOTONOP(PUPHHA C IBYXBAJCHTHBIM KEIE30M,
KOTOPOE€ B OCOOBIX YCIIOBHSIX MOKET EPEXOIUTH B TPEXBAJIEHTHOE.

I'emnnoBasi npo0a Teiixmana

[Ipy HarpeBaHMM BBICYLIEHHOW KPOBU C JIEASHOM YKCYCHOM KHMCJIOTOW KPOBSHOU
MUTMEHT pacrajgaeTrcs Ha IJI00MH M reMaTHH. ['eMaTHH NMpuAeHCTBUU XJIOPHCTOTO BOAOPOAA,
BO3HUKAIOILEIO MPHU B3aUMOJCHCTBUM XJIOPHCTOTO HATpusi (MMEIOIIErocs B KPOBH WIIU
N00ABJIEHHOIO) U YKCYCHOM KHCIIOTBI, MEPEXOJUT B XJIOPIPOU3BOJHOE — TIEMHH, KOTOPBIN
BBIKPHCTAJUIU30BbIBAaETCS Mpu oOcThiBaHUU. [IpoOoii TelixmaHa moNb3ylIOTCS B CyJeOHO-
MEAMIIMHCKON SKCTIEePTH3e JUIS J0Ka3aTeIbCTBA HAIMUYUS KPOBSHBIX MATEH. [ eMHH oTinyaeTcs
OT reéMa HaJIM4UeM TPEXBAJIEHTHOTI'O JKeJIe3a, COEJUHEHHOI'O C aTOMOM XJIOpa.

Hccenenyemsliii MaTepuani: KpOBb.

Peaxrtussr: negsnas CH3COOH, nacwiiennsiii pactsop NaCl.

O6opynoBaHue: cTeKIIa MPEAMETHBIE U TOKPOBHBIE, CTEKIISIHHAS MAJI0UKa, MUKPOCKOTI.

XO/] PABOTDI. Kamto cBexeil KpOBM MOMELIAIOT Ha MPEIMETHOE CTEKJIO U AT ei
BBICOXHYTb, J€p>Ka CTEKJIO BBICOKO HaJ| TNIAMEHEM I'OpeNIKU BO M30exaHue HarpeBaHus Boime 60
°C (He KUIISATUTh, KOHTPOJIMPOBATH HArpeB MPUKOCHOBEHUEM CTEKJIA K ThUIbHOW MOBEPXHOCTH
kucTH pykH). K moacymenHol kpoBu 100aBisitoT 1-2 KamiM KOHIIEHTPUPOBAHHOM YKCYCHOM

KHCJIOTBI, THIATCJIbHO IEPEMCIINBAIOT CTEKJISTHHOMU nanquoﬁ, HaKpPbIBAIOT ITOKPOBHBIM CTCKJIOM



1 OCTOPO’KHO HArpeBaroT JI0 Hayaua KUMEHUs: KUCIOoThl. [Ipu 3TOM npeaMeTHOe CTEKIIO cieryeT
JiepKaTh BBICOKO HAJ IJIAMEHEM TOpPEJIKH, 4TOObl M30€XKaTh BBIKUIAHUS JKUAKOCTH. 3aTeM
mpernapar OXJKIAIT U PaCCMAaTPUBAIOT TTIOJ MHUKPOCKOIIOM 00pa30BaBIIMECs MPH Pa3pylICHUN
reMOrJIOOMHa KPUCTAJUIBI COJITHOKUCIIOTO TeMUHa, nMerolue (hopmy poMOOUAANbHBIX MajloyeK.
Ecnu oOGHapyXuUTh KpUCTAIIBI HE YAA€TCs, TO MPUIMOJHUMAIOT MOKPOBHOE CTEKJIO, JOOABISIIOT
2—-3 Karid KOHIEHTPHUPOBAHHOW YKCYCHOW KHCIIOTBI, HATPEBAIOT M MOCJE OXJIaXIECHUS BHOBb
UCCIIEAYIOT IO MUKPOCKOTIOM.

[Tpu uccnemoBaHUM CTapBIX MATEH TEMHUHOBYIO MPOOY MPOHM3BOISAT C COCKOOOM IISITHA
WU JK€ KyCOUYeK TKaHM C TISATHOM pEeXyT Ha Menkue dacTu. Ilepen oOpaboTkoil sensHOU
YKCYCHOM KUCJIOTOM JOOABJISIOT OJUH MalleHbKUN KPUCTAIIIIMK XJIOPUCTOTO HATPHUSL.

Padora 7. ®ocdonporeuHbl

®ocdornpoTerHbI NPEACTABISIOT COO0H CI0XKHBIE OENIKH, COCTOSIINE U3 TIPOCTOro Oenka
u HebenkoBoil yactu — (ocdopHoil kucinoTel. DochopHas KHUCIOTa CBsi3aHA C OEIKOM uepe3
THIPOKCUIIBHYIO TPYMIY OKCHAaMUHOKHCIOT — cepuHa U TpeoHuHa. K a3Toil rpymme OenkoB
OTHOCSITCSI Ka3€MHOTEH MOJOKa, BUTTEIWH SMYHOTO >KEITKA, UXTYJIMH HKPhI U HEKOTOpHIE
npyrue. dochonpoTrenHsl CIy>)KaT OJHUM W3 MUTATENbHBIX MAaTEepHaJoB Uil Pa3BUTHUSA
SMOPHOHOB.

Hccnenyemplii MaTepuai: Ka3eHH.

Peaxtusi: CH3COOH, 1 % pactBop CuSOs4, 10 % pactBop NaOH, 10 % pactBop
HNOs, penondranenn, MonubaeHOBbII peakTUB.

O6opynoBaHue: BOPOHKH, (UIBTPHI, NPOOUPKHU, CTEKISHHAS TNalo4Ka, MUIETKHU,
CIHMPTOBKA.

XOI PABOTBI.

1. T'upponus kazenna. B mpoOGupky mHOMeNIalOT BBIJAENIEHHBIM M3 MOJOKa Ka3euH U
npwmBatoT 2 mu 10 % pactBopa enkoro Hatpa. Kumsarsat 10-15 Mun Ha acOecToBO#l ceTke ¢
O0OpaTHBIM XOJOJUIBHUKOM, 3aT€M OXJIAXKAAIT MPOOUPKY W MPOBOISAT PEaKIMI0 Ha MPOAYKTHI
THJIPOJIH3A.

2. ObHapyxenue Oenka. bemok oOHapYyKMBalOT OMYypeTOBOM peakiueit. B mpoOupky k 3
KarusiM Tuposinsata go6asisitot 1 karmo 1 % pactBopa ceprokucioit meau. [losiisieTcst po3o-
(uoneToBoe OKpaIIUBaHUE.

3. OOnapyxenue ¢ocdarta. OcTaBuUIMiics TMIPONIU3AT HOJKUCIAIOT HECKOJIBKUMHU
karmsivu 10 % pacTtBopa a30THOM KHCIOTHI B MPUCYTCTBHM 1-2 kamenb (eHoddTasenHa 10
oOecrBeuynBaHMs ¥ OT(HUIBTPOBBIBAIOT B CyXyr0 podupky. K 5 xammsam ¢unsrpara mpuimaioT

20 xanenn MOHH6)1€HOBOFO PCaKkTHBa U KUIIATAT HCCKOJIBKO MUHYT. }KI/IJIKOCTI) OKpalrBacTCs B



JKEJITBIN IBCT, a4 3aTCM IIPpHU OXJIAKACHHUU BBITIAAACT JKEJITBIM 0CcaJloK (I)OC(I)OpHO-MOJ'II/IGHCHOBOFO

aMMOHWUSI, YKa3bIBAIONINI HA MPUCYTCTBHE (hocdara B THAPOIU3ATE.

HiPOy +12 (NHy)2MoOy + 21 HNO: — (NHy)3(POys - 12MoO3) + 21 NHNO; +12 Ha
FPochopHO-MOTHOIEHOBEIH
AMMOHHH

Pa6ora 8. 'mukonporenabl. OTKpPbITHE YIJIEBOIHOI0 KOMIIOHEHTA B SUYHOM OeJiKe
['mukonpoTenIbl — CIIOKHBIE OCTKH, B TPOCTETUIECKHUE TPYTIITHI KOTOPBIX BXOJSAT YTIIEBOJIBI U UX
MIPOU3BOJHBIE. [ TMKONPOTEN Bl COAEPIKATCS MOUTH BO BCEX TKAHAX U KUAKOCTIX OpPraHu3Ma,
HOCAT o0liee Ha3BaHUE MYLIMHOB U MyKOH/IOB U BBIMIOJIHSAIOT OMIOPHYIO U 3aIUTHYIO (PYHKIIHH.
Hccnenyemslit MaTepuan: sUYHbIN OCIOK.

PeaxtuBbl: koHumeHtpupoBanHas H2SOs4, 1 % pactBOp THMONA, KOHUEHTPUPOBAHHAS
CH3COOH.
O6opyaoBaHue: TPOOUPKHU, KareIbHUIIBI.
XO/1 PABOTHBI. ITpu B3anMonelicTBUN KOHLIEHTPUPOBAHHOM CEPHOM KHUCIIOTHI C TEKCO3aMH WIIN
MIEHTO3aMH MPOUCXOAUT ACTHApATallUs MX: U3 NEeHT03 obpasyercs (ypdyposn, a u3 rekcos —
okcumetwnpyppypon. OHHM JalOT € THUMOJIOM WU  o-HAQTOJOM B  MPHCYTCTBUU
KOHIICHTPUPOBAHHOW CEPHOW KHCIIOTHI MPOIYKTH KOHIeHcaMu KpacHoro 1Beta. K 10 xarmsm
npoIBTPOBAHHOTO THApoJM3aTa JaoOaBistor 2-3 ka1 % pactBopa THMOIIA,
IepeMelIuBaloT W [0 CTEeHKe MpOoOMPKHM  OCTOpOXKHO  HacnauBatoT 20  kamenb
KOHIICHTPUPOBAHHOW CEepHOM KHUCHOTHL. Ilpum BCTpsAXuMBaHUM Ha JHE MPOOMPKU OOpasyercs
KpacHOE€ OKpalllMBaHWe BCIIEICTBUE 00pa30BaHUs MPOIYKTa KOHAeH cau Gypdypora c
THUMOJIOM.

TpeboBanus kK odopmiileHHIO JTabopaTopHO paboThl. B oTdeTe ykazarh 1enb, 3a1ayw,
XOJl BBITIOJIHEHUSI pabOThl, pe3ynbTaThl U BBIBOABI. Pe3yibTaTbl paboT MO CIOXKHBIM Oelkam
0oQOpMUTH B TaOIHILY.

KayecTBeHHBIE peakIui Ha OTKPBHITHE COCTABHBIX YACTEH CIIOKHBIX OEJIKOB

Hamvenopamse | XEvrieckad cTpyETypa | YooTpebmaesere | IlpomykTe em
CIIOMHOTO OpOCTETHIECKOH PEeAKTHEEL peaKIHE 0OYCIORTEHA
bemra TPVIMIEL pearIma’

PA3JIEJEHUE BEJIKOBBIX CMECEN U ®U3UKO-XUMHNYECKHUE
CBOMCTBA BEJIKOB.

benku xak BCLICCTBA BBICOKOMOJICKYJIAPHBIC O6p33y10T KOJUIOMIHBIC PACTBOPHI. P ACTBOPUMOCTD



0CTIKOB B BOJE OIpPEICISACTCS HATMYHEM THAPOPIIBHBIX TPYNN (HECYLINX 3apsii WM He3apshHKeHHBIX) B
AMHWHOKHCJIOTAX, BXOAJAIIUX B COCTaB Oenxa. MMeroT Taxke 3HaYeHHE HaIMYHE Y MOJICKYJ
OJTHOMMEHHOTO CYMMapHOTO 3apsjga ¥ (opma MoJIeKyll (OTHOIICHWE JJIMHHOW M KOPOTKOW oOceid).
BoszneiicTBust, BAUSIOIIME Ha TUApaTaiuto, 3apsia Wik (opMy OCJIKOBBIX MOJICKYJ, HU3MEHSIOT U €¢
PacTBOPUMOCTb.

BroicaiuBanue 0ej1K0B

BricanuBanue - oOpatumasi peakiusi OCa)xJIeHHsI OeIKOB M3 pacTBOPOB C MOMOIIBIO
00JIBIINX KOHLIEHTpaluii HeHTpanbHbIX cojeit (NaCl)

[Ipu BbICaIMBAHWU NPOUCXOAMT AETHApATALUS MAaKpOMOJIEKYJ Oellka M yCTpaHEHUe
3apsina. Ha mpomecc BbicanmBaHusi BIMSIET psiag (PaKTOpoB: THIAPOPMIBHOCTH Oelika, ero
OTHOCHTEIIbHAST MOJICKYJISIpHAs Macca, 3apsijl, B CBSI3M C YeM JUIs BBICATMBAHHS Pa3THUHBIX
0enkoB TpeOyeTcst pa3Hasi KOHLEHTpalMs OJHUX U TeX ke cojieil. AIbOYMUHBI OCaXJIal0TCs B
HACBIILIEHHOM PacTBOpE , @ TTIOOYJIUHBI - B MOJYHACBIIEHHOM TaK KaK y HUX
OTHOCHUTEJIbHAs Macca 0OJIbIlIe, YeM Y TII00YIIMHOB.

BricanuBanue OeiKOB sIBISiETCS OOpaTUMOW peakiMel, TaKk Kak OCaJ0K OenKka MOKET
BHOBb pAacCTBOPATBbCA TIOCJIE€ YMEHbLICHMS KOHLEHTpPALMM COJIed IyTeM Juajin3a WM
pa3BeeHNs BOJOU.

PEAKIIMHU OCAXKJIEHWA BEJIKOB.

Henatypanust 6enkoB (HeoOpaTuMoe 0CcakICHUE) CBOAUTCS K Pa3pyLICHUIO CTPYKTYpPbI OejKa 1
norepe UM OHONOTMYECKUX CBOHCTB. [Ipn HEOOpaTUMBIX peakIMsX OCAKICHHs OCNKU MpEeTepIreBarOT
ryOoOKHe HW3MEHEHHSI W He MOryT OBITh pPAacTBOPEHBI B TIEpBOHAYAIbHOM pactBopurene. K
HEOOpaTHMBIM PEaKIHsIM OTHOCSTCS OCa)kKJICHHE OeNKa COJSIMU TSDKENBIX METauIOB, MUHEPAJIbHBIMU U
OpraHMYEeCKUMH KUCIOTaMH, aJIKaJOUAHBIMU PEAKTUBAMH U OCAXACHUE IIPU KUIISTYEHUH.

Ocaskenne 6eJIKOB CIUPTOM, Al[eTOHOM.

Oca:xaeHue 0eJIKOB COJISIMH TSKeJIbIX METAJLI0OB

benku jerko ocakgaroTcs COMSIMU METalIOB (CBHHIA, MEIW, cepedpa, pTyTH U 1p.).
o0pa3yst ¢ HUMHU TpPOYHBIE CcolleoOpa3Hble M KOMIUIEKCHBIE COEOWHEHHS. B oTimume ot
BBICAJTUBAHMS COJISIMU IIEIOYHBIX M IECIIOYHO3EMEIbHBIX METAJJIOB I OCAXJICHUS COISIMH
TSDKEITBIX METAJIIIOB TPeOYIOTCS HEOOBbINE KOHIIEHTPAIMH TTOCIeNHNX. B ciryyae mpumeHeHus
ykcycHOkucoro cBuHa 1 CuSO4 H30BITOK COJICH BBI3BIBACT pACTBOPEHUE 0OPA30BAHHOTO UMM
ocagka. Takoe pacTBOpeHUE BbI3bIBaCTCA afcopOuuel u30bITKAa HMOHOB MeTaula U
repe3apsakond OeIKOBOTO KOMIUIEKCA, BCJIEICTBHE YETO B PACTBOP MEPEXOIUT KOMILIEKC
M3MEHEHHOTO Oelika ¢ MeTaJuioM. biarogapst ToMy ke MeXaHu3My J00aBJeHUE JOCTAaTOYHOTO
KOJIMYECTBA XJIOPUCTOTO HATPHsl BBI3BIBAET PACTBOPEHHE PTYTHOTO COEJUHEHMs Oelnka.
benkoBble  OcaiKd, TOJYYEHHBIE JIEWCTBUEM COJEH  TSDKENBIX  METAUIOB, OJHAKO,
HEPacCTBOPUMBI B IEPBOHAYAIILHOM 'PACTBOPUTEIIE, T.€. B BOJIC UM CJIA0BIX PACTBOPaX COJICH.

Takum 00pazoMm, ocakJeHHe OCIKOB COJSIMH TSDKENBIX METAJJIOB CJEIyeT OTHECTH K
HEOOpATHMBIM pPEaKIUsIM OCa)XJICHUs, CBSI3aHHBIM C JeHaTypauueidl Oenka. Ocagku oT coleit
TSDKEJIBIX METAJUIOB, KaK MPaBUJIO, HEPACTBOPHUMEI JIaXe MOCIE yAAICHUs COJICH AUAN30M WA
pacTBopeHUs: BOJOH. CBOWCTBOM OCIIKOB CBSI3BIBATH TSDKEJBIE METAJUTBI TIOJB3YIOTCS B
MEIIMIIMHCKOWN TIPAKTUKE, YIIOTPeOsisa Oemku (MOJIOKO, SiIa) KaK MPOTHBOSIANE TIPH OTPABICHUN
COJISIMU PTYTH (cyJema), CBUHIIA (0T HEIOOPOKAUECTBEHHOM MOCY/IbI) MK MU (OT OKUCICHUS
MEJHOW TOCY/IbI), TIOKAa 3TH COJU HE YCIENIH BCOCAThCA. Peakium ocakaeHusi OENKOB COJSMU
TSDKEJIBIX METAJUIOB MIYT OOBIYHO IMOJIHO (0OCOOCHHO B MPHUCYTCTBUH IIEIIOYHBIX METAIUIOB), U



UMU TIOJB3YIOTCS HE TOJIKO JUISl BBIJCJIICHUS OCIKOB M3 PAacTBOpa, HO W JUISI OCBOOOXKICHUS
JKAOKOCTENR OT OEITKOB.

Ocaxaenue 0eJIKOB MUHEPAJTbHBIMU KHCJIOTAMH.

KoHueHTprpoBaHHbBIE MUHEPATIbHBIE KUCIOTHI BHI3BIBAIOT HEOOPATUMOE OCAXKICHNE
OEIIKOB U3 PACTBOPOB. DTO OCaXICHUE OOBSICHSICTCS KaK SBICHUEM JICTHIPATAIIMHA OCIIKOBBIX
YacTHUll, TaK ¥ PAJOM JPYTUX OpUYUH (HarpuMep, 00pa3oBaHUe KOMIUIEKCHBIX coslel Oelka ¢
KUCJIOTaMU U JIp.). 30bITOK MUHEPaIbHON KHCIOTHI, 32 HCK/JIIOYEeHHeM a30THOM, pacTBOpPSIET
BBINABLINH 0CaJJOK OeliKa.

Ocame}me 0esIKoB AITKAIOMIHBIMHA peaKTUBaAMHU

PactBopbl OenKOB MOTYT 00pa3oBBIBaTh OCAAKH TPH JOOABICHHH TaK HAa3bIBACMBIX
AJTKAJIOUIHBIX PCAKTHUBOB. K MOCJICIHUM OTHOCATCA TaHHUH, IIMKPHUHOBAA KHUCJIO0TA, HCKOTOPLIC
Jpyrue BellecTBa. OTa CHOCOOHOCTh OEJIKOB K OCAXKICHHIO alKaJOMIHBIMU pEakTHBAMHU
O0OBSACHSIETCS HAIMIUEM CXOJHBIX a30TUCTBIX I'PYHIIUPOBOK KAaK B 6GHK3.X, TaK U B aJIKaJIouaax.
MexaHuszm OCaXXaACHUA AJIKaJIOUJHBIMHU pCaKkTUuBaMM 3aKJII04YacTCA B 06pa30BaHI/II/I
HEPaCTBOPHMBIX COJEO0Opa3HbIX COECIUHEHUH C a30TUCTBIMH OCHOBHBIMU Ipynnamu. B stom
COEJMHEHUM OCJIOK SIBJISETCS KaTMOHOM, aJIKAJIOMIHBIA PeakTUB - aHHOHOM. Benenctsue storo
OCaXXACHHUC 0eIKOB AJIKAJIOUJIHBIMH  pPCaKTUBAMU H€06XO,Z[I/IMO NpoBOAUTL B KHUCIION cpeac
(acTuipl Oenka nepe3apspkaroTcs U NEpEeXolsiT B COCTOSTHHME KaTHMOHOB). B mienouHoit cpene
0CaJIKU pacTBOPSIOTCS. [I[pOTaMHUHBI ¥ TUCTOHBI OCAXJIAI0TCS B HEUTpaIbHOU Cpefie.

Ocaxaenue 0eJIKOB OPraHu4eCKUMU KUCI0TAMHU

benku M3 pacTBOpPOB MOTYT OCaXKAATbCs OPraHUYECKUMU Kuciaoramu. OIHAaKO pasHbIe
OpraHUYeCKHUEe KHUCIOTHl HEOJUMHAKOBO JAeWCTBYIOT Ha Oenok. TXY, cynbdocanuuumioBas
KHCJIOTA SIBIISIFOTCS. OY€Hb YYBCTBUTEIBHBIMH M CIEHU(PUYECKUMH pEaKTUBAaMH Ha OeloK,
IIUPOKO TPUMEHSIOTCS C ATOW 1enbio. OcaxkaeHne OETKOB C MOMOIIBI TPUXIOPYKCYCHOU
kucioThl (TXY) B KOHEUHOH KOHIIEHTpaIuu 2,5-5% 9acTo mpuMeHsITCS JJIs OJTHOTO Y IaJeHUs
Oenka U3 OMOJIOTMYECKUX KUIKOCTEH (Hampumep, U3 CHIBOPOTKH KpoBH), T.K. TXY ocaxmaer
TOJIbKO O€JIKH, a MPOAYKThI UX paclaja OCTalTCs MPU 3TOM B pacTBOpEe. DTO 0COOEHHO Ba)HO,
KOrJJa HYKHO OIpelIeNUTh OTAENbHO CcoJepkaHue a3ora Oenka W a3oTa Oozee
HU3KOMOJIEKYJISIPHBIX TPOAYKTOB: AaMHHOKHCJIOT, MOYEBHMHBI U Jp. - TaK Ha3bIBAEMBbII
"HeOenKoBbIM a30T". B 3TOM citydae, eciu mociie ocaxaeHust 0enkoB Tpedyercs u3 QuibTpaTa
yaamts TXY, TO 3T0 gOCTHraercs ero KMIsi4eHueM, B pesynbrare 4ero TXVY pasmaraercs Ha
XJIOpO(OPM U YTOJIbHBIM aHTHJIPHUI, KOTOPBIE YJIETYUYHUBaIOTCA.

Ocaxnenue 0eJIKOB IPH HATPEBAHUM.

[Toutu Bce Oenku CBEPTHIBAIOTCS MPU HarpeBaHUM. TeMiiepaTypa cBEpThIBaHUS pa3inyHa
JUTSL pa3HbIX OCTIKOB, M €CJIM OJTHU O€JIKU KoaryiaupytoT yxe rmpu 50-55°C, To HeKOTOpbIe U3 HUX
BBIJICPXKUBAIOT JIaXKe MPOJIODKUTENIbHOE KuIstueHue. [Ipu cBepThiBaHMM OCJIKH JIECHATYPUPYIOT U
Hepexo/IaT B HEPACTBOPUMOE COCTOSIHHUE.



MexaHu3M TEIJIOBOM JCHATYpallUd CBS3aH C MEPECTPOMKON CTPYKTYpBl OEITKOBOWA
MOJICKYJIBI, B PE3yJIbTaT€ YEro OCJOK TEepsieT CBOM HATHBHBIE CBOMCTBA M PACTBOPUMOCTb.
Peaknusi neHarypauuy npoTEKAaeT MOCTENEHHO U YCKOPSIETCS C IOBBIIIEHUEM TEMIEPATYPHI,
MO3TOMY CJIMIIKOM KpPaTKOBPEMEHHOE HArpeBaHUE MOXKET U HE NPHUBECTH K CBEPTHIBAHMIO.
[IpucyrcTBUE coJjieii W KOHLEHTpaUWs BOJOPOJIHBIX HOHOB MIPAIOT BaXHYK pOJb B
CBEpThIBaHUU OeNKOB Ipu HarpeBaHuu. Hambonee nomHas u ObicTpast KoaryJsilus UIMEET MECTO
B M303JIEKTPUYECKOW TOYKE, T.e. MpH TakoM pH, Korja KOJUIOMAHBIE YacTHUIbl Oelika TepstoT
CBOM DJIEKTPUYECKUN 3apsA]l W CTAHOBATCS HauMMEHEee YCTOWYMBBIMU B pactBope. Jlis.
OOJBIIMHCTBA OEITKOB HM303JIEKTPUUYECKAass TOYKA COOTBETCTBYET CIIA0OKHUCIION peakuuu (pH
0K0J10 5). B CHIIBHO KHCIBIX PAacTBOpaxX MHUIECILIBI MEPE3aPsHKAIOTCS U HECYT IMOJIOKUTEIbHBIN
3apsif], YTO MOBBIIIAET UX YCTONYUBOCTH. [10J00HO 3TOMY B IIENOYHBIX PACTBOPAX CTAOUIBLHOCTH
0enkoBOTO Koutouaa OOYCIIOBJICHA OTPHUIATENBHBIM 3apsioM dYacTUIel. [lodToOMy B
CHUJIBHOKHUCJIIBIX PACTBOpAx OCJIKH MPU HarpeBaHUU MOTYT KOAryJHUpOBaTh JIUIIb MIPU J00aBICHUN
JIOCTAaTOYHOTO KOJIMYECTBA KaKOW-TH00 HEHTPaIBHOU COJIH.

OIIPEJIEJIEHUE U303JEKTUYECKOM TOYKH BEJIKA.

benku crnenyer paccMaTpuBaTh Kak BEIECTBa, CojepiKalide OO0JIbIIOE KOJIMYECTBO
KUCJIOTHBIX U OCHOBHBIX Ipynn. KucinoTHele rpynmsl O6eiaka OpOMCXOIAT IJIaBHBIM 00pa3oM 3a
CU4eT KapOOKCWIBHBIX TPYINI JTUKApOOHOBBIX KHCIOT. KHCIyl0 peakuuio [HaloT Takke
(eHOIbHbIe, THIPOKCHWIIBHBIE W CynbGruapuibHble rpynnbsl. lllemoyHble, WM OCHOBHEIE,
rpynnsl O0enka o0sd3aH aMUHHHBIM, T'YaHUJIMHOBBIM M HMMHJHBIM TpynnaMm aMHHOKucIOT. Ha
KUCJIOTHO-ILIEJIOYTJI-T€ CBOMCTBAa OejiKka BIMSET TaKXKe XapakTep COEJUHEHUS OCTaTKOB
KOHIIEBBIX aMUHOKHCJIOT B OenkoBOM Mojekyie. O0nanas OJHOBPEMEHHO KHUCIOTHBIMH U
OCHOBHBIMM CBOMCTBaMH, O€JIKU 00pa3yroT OUIIOJISPHBIE HOHBI.

B menounsix pactBopax 0enok urpaet poisib aHuoHa. [Ipu nmorepe npoTtoHa U3 rpymnisl -
NH3, nanpumep, npu aeiictBun NaOH, o6pa3syercs HaTpueBas coib Oenka (IpoTenHaT HAaTpus).

B kuciabix pactBopax, Ha000pOT, OEJOK UrpaeT poJib KaTHOHA, HAPUMEP, C COJISTHOM
KHMCJIOTOM MOJIY4aeTcsl XJIOPUCTOBOIOPOAHAS CONb (IPOTEUHXIIOPHU).

Takum oOpa3zoM, (akTopoM, ONpENeNSIONMM TOBEACHUE O€lKa Kak aHWOHAa WIN
KaTHOHA, SIBJIAETCS KOHLIEHTpPALMs BOJOPOJHBIX HOHOB. Ee mnoBbllleHHe (Kucinas cpeza)
YMEHBIIAET KHUCJIOTHYIO JUCCOIMAlMI0 Oenka M TEepeBOJUT €ro B KATHOH, IOHMKECHHE
KOHIEHTPALlMd BOJOPOJHBIX HOHOB, HAOOOpPOT, TMOAABISET MLIEJIOYHYIO JTUCCOLMALUIO0 U
HepeBOIUT OeNKOBble 4YacTUIbl B aHUOHBL. OnHako mpu onpeaeseHHOM 3HaueHuun pH
(HEOIMHAKOBBIM JJISl PA3IMYHBIX OEITKOB) KHCIOTHAS AUCCOLHUAIMS OEIKOBOM YacTH CTaHOBUTCS
PaBHOH IIEIOYHOM - YUCIIO MOJIOKUTEIBHBIX 3apsAA0B aM(pOTEpHOrO HOHA.

CpPaBHMBAETCs C YMCJIOM OTPULATENIbHBIX 3apsSA0B U 3apsij B LEJIOM MOXKET CTaTh OJU3KUM WUIIU
IIPAKTUYECKH DPABHBIM HYJIO. B 3TUX yclooBusAX O€NOK HaxOAUTCA B M303JIEKTPUUECKOM
COCTOSIHUH U B 3JIEKTPUUECKOM I0JIe He OyaeT oOHapyKUBaTh MEepeIBUKEHNE HU K KaTOy, HU K
anoxy. pH pactBopa, mpu KoOTOpoW O€JIOK HAXOIUTCS B HM303JICKTPUUYECKOM COCTOSHHH,
Ha3bIBACTCSl M302JIEKTPUUECKON TOUKOU Oenka. B 3Toif Touke 0e0K HaXOAUTCS MOYTH HETUKOM
B BHJIe aM(OTEPHBIX MOHOB, HECYIIUX pPaBHBIE MOJOXKUTEIbHBIH M OTPHULIATENbHBIA 3aps/bl,
TOT/1a KaK MU JAPYTUX KOHIIEHTPALUAX BOJOPOIHBIX HOHOB y O€JIKa UMEeTCsl NPEUMYIIECTBEHHO
MIOJIOKUTEIbHBI WJIM OTPULATEIbHBIA 3apsia. PacTBOpbl OENKOB B M303JIEKTPUYECKON TOYKE
HaMEHee YCTOWMYMBBL. B 3TOM ciydae OTTaJKWBaHWE OJHOMMEHHO 3apsDKEHHBIX YACTHIL,
MOBBIIIAONIEE YCTOWYMBOCTh PACTBOPA, IMPEKPAIIAETCs M B KauecTBE CTAOMIU3UPYIOLIErO
(akTopa AeiicTByeT NUIb ruapaTHas (BoaHas) oOosouka Oenka. J[nst GonblmiMHCTBA OENKOB
M303JIEKTpUUECKasi TOuka OnM3Ka K HEUTpaibHOW cpejie, HO HEMHOrO CIBHMHYTa B KHCIYIO
CTOPOHY. DTO OOBSACHSAETCS TEM, YTO KUCIOTHBIE CBOMCTBA Y HUX MPE00IaIaloT Ha/l HIEJIOYHBIMU



U B HEUTpanbHOW cpelie OHM PEearupyroT Kak ciabble KHUCIOTHL. MoJeKkyla Takux OeIKoB
COJIEP’KUT OOJIbILIE CBOOOHBIX KAPOOKCUIIBHBIX TPYIII, YEM aMUIHBIX, a MPHU THIPOJIU3E JaeT
npeoOiagaHue TUKapOOHOBBIX U JPYTUX KHUCIIO-PEATHPYIOIIUX TPYII HAaJ TEMH, Y KOTOPBIX
npeobnagaroT OCHOBHBIE cBoMcTBa. HekoTopwle Oenku, Ha0OOpPOT, OTHOCHUTENHHO Ooraue
aMUHHBIMU TPYNIIAMH M B CBOEM COCTaBE COJIEpPKaT OOJBIIE OCTATKOB JHAMHUHOKHUCIIOT. B
HEUTpaJIbHOM pAacTBOPE OHM BEOyT ceOs Kak ciabdble OcHOBaHUWA. Takuwe Oenku (Hampumep,
THCTOHBI M IPOTAMHUHBI) HMEIOT U303JICKTPUUECKYIO TOUKY TPH CIa0O0IIEIIOUHOM Cpeie PEaKIIHH.

OHpC,I[CJ'IeHI/Ie I/I303HCKTpI/I‘{eCKOI>'I TOYKHU YIIOGHO MPOU3BCCTH HA ITPUMCPCE KEJIATUHA.

kon-Bo 0,2M p- | kon-Bo 0,1M p-
Ne pa pa pH pobasnexne 1% nobaesneHo CTeneHb
NIMMOHHOW K-Tbl p-pa gAn4HOro cnupTta
npobupok | Na2HPO4 (Mn.) (mn.) cMmecH anbbymMuHa 3TUNOBOro MYTHOCTH
1 0.25 0,75 3,2 0,5 2 -
2 0,34 0,66 3,7 0,5 2 -
3 0.41 0,59 4,2 0,5 2 +
4 0.48 0,52 4,7 0,5 2 + -
5 0.54 0,46 52 0,5 2 +++
6 0.66 0,34 5,7 0,5 2 ++ -

KoHTpo/bHBIEe BONPOCHI

1. Yro Takoe 6en0k?

2. Kak cBs3aHbl MeXIy CcoOOW aMHMHOKHCIOTHI B Mojekyie Oenka? Hamumute
TPHUIIENTH]T U3 PA3JIMYHBIX aMUHOKUCIOT. C IOMOIIBI0 KAaKOW PEaKIH MOKHO HX
OTKPBITh?

3. Hanummure aMMHOKHUCIIOTBHI, MMEIOLIME B CBOEM cOCTaBe O€H30ibHOE KOJbIO. C
MOMOIIBIO KaKOH peakIuyi UX MOKHO OTKPBITH?

4. HamumuTte aMUHOKHCIOTHI, COJEpXallue cepy, C TOMOIIbI0 KAaKOW PEeakIuu HX
MO>KHO OTKPBITBH?

5. UTo OTKpBIBa€T HUHTUIPUHOBAS PEAKITHs?

6. 3HaueHMe IIBETHBIX peaKLui Ha OEIKu.

7. Knaccudukauumss  amuHokucinor. Crpoenue  (dhopmynbl) W HOMEHKIATypa

AMHWHOKHCIIOT.

JlabopaTopHasi padora. ®U3NKO-XUMHYECKHE CBOICTBA

HYKJICOTHUI0B

H}’KHeI/IHOBBIe KHCJIOTBI — BBICOKOMOJICKYJISIPHBIC COCAUMHCHHA, IIOCTPOCHHBLIC U3

0O0JIBIIOTO KOJIMYECTBA MOHOHYKJICOTHIIOB, COEAMHEHHBIX Ipyr ¢ ApyroM ¢docdoaudrbupHoit



CBSI3bI0. MOHOHYKJIEOTHIBl COCTOAT M3 IIyPUHOBOTO WM NHUPUMUIMHOBOTO OCHOBAHMA,
YIJIEBOMHOTO KOMIOHEHTa (puOO03bl WM  J1€30KCUPUO03bI) U (HOCPOPHOU  KHUCIOTHI.
HyxiienHOBBIE KHCIIOTBI OOJIAaf0T KHUCIOTHBIMHA CBOMCTBAaMH BCJIEJICTBHE JMCCOLUAINN
UMEIOIUXCS Y HUX OCTaTkoB QochopHOi KuCIOTHL. Pa3nuyHble HYKIEHMHOBBIE KHCIIOTHI
XapaKTepU3YIOTCS BXOASIIMMU B UX COCTaB MyPUHOBBIMU M MUPUMUIMHOBBIMUA OCHOBaHHUSIMH U
nenrozamu. Jlesokcupubonykinennosas (JHK) kucnora mnpencrasinsier coOoil  mommumep,
COCTOALIMA W3 MOHOMEPOB — JAE30KCHpHOOHYyKiIeo3uaMoHO(pocharoB. PuboHykinenHoBas
KHUCJIOTA SIBJISICTCS MOJTMMEPOM, COCTOSIIUM U3 puOOHYyKIeo3uaAMOoHO(DochaToB.

eab 1a0opaTopHOi padoThI — ONIPEJAETUTH CTPYKTYPHBIE KOMIOHEHTHI HYKJI€OTHIOB.

3agauu:

1. IIpoBecTH KUCIOTHBINA THAPOJIN3 HYKJICOTUIOB

2. OnpenenuTh COCTaB HyKJICOTH/IOB C TOMOIIBIO0 KAUeCTBEHHBIX PEAKIINN.

Padora 1. KuciioTHslii ruipo/in3 HyKJIEMHOBBIX KHCJIOT

Jljis u3ydeHusi cocTaBa HyKJIEHMHOBBIX KUCJIOT MPOBOAST KUCIOTHBIA TUIPOIH3 JPOAKEN
B TMPUCYTCTBUM CEPHOM KHUCIOTHI. [Ipy MpOMOIKUTENBHOM THUAPONIN3E HYKICHMHOBBIE KHCIOTHI
pacnajaroTcs Ha MOHOHYKJICOTH/IbI, KOTOPBIE B CBOIO OUY€peb TUAPOIU3YIOTCS Ha ITypUHOBBIC
WA TTHPUMHTTHOBBIE OCHOBAHUS, IIEHTO3Yy U (POCHOPHYIO KUCIIOTY.

Hccnenyemblii MaTepua: JpOxKKH.

PeaktuBbl: 10 % pactBop H2SO4, xonmentpupoBanusiii NHs, 1 % pactBop AgNOs,
MOJIMO/ICHOBBIN peakTHB, KOHIIeHTpupoBaHHas H2SO4, Tumon.

ObopynoBaHue: KpyIJIOJAOHHAas Koi0a C BO3AYUIHBIM XOJOJWJIBHUKOM, BOPOHKa C
(GUIBTPOM, MEPHBIM LWINHAP, TPOOHPKU.

XO/l PABOTBI. IMomemator 1 T mekapckux Apoxckeld B KPyrJIoAoHHYIO koyOy Ha 100
i, mobasistor 20 M 10 % pactBopa cepHOM KUCTOTHI M 20 MJT TUCTHILTUPOBAHHOW BOJIBI.
Kon0y 3akpeiBatoT nMpoOKOH ¢ IJITMHHOW CTEKISTHHOW TPYOKOH M KHUIIATAT IIOJ] TATOW B TEUEHUE
yaca Ha acOecToBOl ceTke mMpu cinaboM HarpeBaHuH. Yepe3 dYac Mocie Hayala KUIMEHUs
HarpeBaHMe XHUJIKOCTU MPEKPAIIAIOT, JAI0T €l OCTBITh, MEPEHOCIT B LMWIMHIP, JOBOJIAT BOJOU
70 TIepBOHAYaIbHOrO oObeMa W GUWIbTPYIOT. C (QHUIBTPaTOM MPONEIBIBAIOT KAYeCTBECHHBIC
PEaKIy Ha COCTaBHBIC YaCTH HYKJICHHOBBIX KHCIIOT.

Padora 2. CepeOpsinasi npo6a Ha NyPHHOBbIE OCHOBAHMSA

XOA  PABOTHI.  Heiitpanuzyror 10  xamens  rugposmzata 1 kamiei
KOHIICHTPUPOBAHHOT'O aMMHUaKa M J00aBIAIOT 5 Karenb 1 % pacTBopa a30THOKHCIOTO cepedpa.
UYepe3 3-5 muH BbImagaer HEOOIBIIONW OyphIii 0CaJOK CepeOPSHBIX MPOU3BOAHBIX ITyPUHOBBIX
OCHOBaHUM.

Padora 3. KauecTBeHHas peakuusi MoJiMIIa HA EHTO3HYIO IPYNIIMPOBKY



XO/J PABOTDLI. Ilpu B3auMOAEHCTBMM KOHLEHTPUPOBAHHOM CEPHOM KHCIOTHI C
TeKCO3aMU WUJIM MEHTO3aMH MPOUCXOIUT JETHIpaTalvs UX: U3 MeHTo3 oOpasyercs ¢ypdypodr, a
U3 Tekco3 — okcuMetundypdypon. OHU JalOT C TUMOJIOM WM 0-HA(TOJIOM B MPUCYTCTBUU
KOHIIEHTPUPOBAHHON CEPHOI KUCIOTHI MPOAYKTHl KOHAEeHcauuu KpacHoro npera. K 10 kammsam
npoIBTPOBAHHOTO THApoJM3aTa JgoOaBiastor 2-3 ka1 % pactBopa THMOIIA,
NEpEeMEIIMBAlOT U 10 CTEHKE MPOOMPKH  OCTOPOXHO  HacmaumBatoT 20  kameunb
KOHIICHTPUPOBAHHOW CEpHOM KHUCIOTHL. Ilpum BCTpsAXMBaHUM Ha JHE MPOOHMPKU 0Opasyercs
KpacHO€ OKpallluBaHUE BCJIEACTBUE O0pa3oBaHUs TMPOJIyKTa KoHAeHcanuu Gypdypona ¢
THUMOJIOM.

PaGora 4. Moiub6aenoBasi npoda Ha (pocopHYI0 KUCTOTY

XOI PABOTHI. K 3-5 kamsm rugponuzata npuwinBaioT 20 xamnens MoOJIHOISHOBOTO
peaKTHBa W KUIATIT HECKOJIbKO MHUHYT. JKHIKOCTH OKpAIIMBAETCS B JTMMOHHO-)KEITHIH IBET.
[Tpu oxmaxaeHun 00pa3yeTcst JKENThId KPUCTALUTUYECKUH OCaIOK KOMIUIEKCHOTO COCIUHECHHUS
(hochopHO-MOTMOIEHOBOKHCIIOTO aMMOHHUSI.

TpeboBanus k oopmieHHIO 1abopaTopHOU paboThl. B oTyeTe ykaszarth 1enb, 3a1a4H,
XOJI BBITIOJTHEHUS pabOThI, pe3yJIbTaThl U BBIBOJIBI.

KonTposbHbIe BONPOCHI

1. Yro Takoe HYKJIECHHOBAs KUCIOTA M KAKOBO €€ CTPOCHHUE?

2. UYro Takoe [IHK u PHK? Bunst PHK.

3. KaxoB npunnun Beinenenus u3 tkanu JIHK u ee oOHapyxeHus?

4. KadecTBeHHbIE peaKIIUU HAa COCTABHBIC YACTH HYKICHMHOBBIX KUCIIOT.

5. Yro mpeacTaBusioT co60il MOHOHYKIICOTHABI? KakoBbI MPOIYKTHI UX THIpOIHU3a?

Hamucath peaknuto rupoiiniza MOHOHYKIeoTuaa(hopmymammu).
6. Kak coenuHstOTCS MEXITy cO00 MOHOHYKIICOTH/IBI B MOJIEKYJIE HYKJICHHOBBIX

kucyiot? Hamumure dhopmyy TUHYKICOTHA.

JlabopaTopHas padora. ®U3MKO-XUMH4YECKHE CBOICTBA

yIJ1€BO/I0B.

VYrineBojaMu Ha3bIBAIOT MOJMOKCUANBICTHIBI U MOJMOKCUKETOHBI ¢ o0miei (popmyroi
(CH20)n, a Takxke TPOU3BOJHBIC ITHX COCIWHEHMH. B opraHumsme dYenoBeka M KUBOTHBIX
YTJIEBO/IbI BBIMOJIHAIOT pa3HooOpa3Hble PyHKIMU. OHU CIyKaT UICTOYHUKOM SHEPTUH, SBISIOTCS
IUTACTUYECKUM MAaTepUaoOM JJsi TOCTPOSHUS KJIETOK, a TaKKe HCIOJB3YIOTCA B KauecTBE

HUCXOJHBIX NPOAYKTOB JisI CHHTC3a JIUMIIWIAOB, OCJIKOB H HYKIICMHOBBIX KHUCJIOT. VrieBoasl



KJIacCU(UIIUPYIOTCSI Ha MOHOCAaXapHubl, OJIMTOcaxapujbl M Ioyincaxapuisl. MoHOCaXapHbl,
WA TPOCTBIE caxapa, COCTOAT M3 OJHOW IOMMOKCHAIBACTHIHON WM MNOJUOKCUKETOHHOMN
enuHUIBL.  Onurocaxapuabl couxepkaT B cBoeM cocraBe 2-10 ocTaTKOB MOHOCaxapuioB,
CBSI3aHHBIX MEXIy COOOW TIHMKO3UIHBIMU CBs3siMu. [lommcaxapuasl comepskar Oomnee 10
OCTaTKOB MOHOCAXapHUA0B U MOAPA3AEIAIOTCA HAa TOMOIIOINCAXapU/Ibl U TeTEPOIOINCAXaAPUIBL.

Lesb 1a0opaTOpHOIl padoThI — H3YYUTh OCHOBHBIE CBOICTBA yTJI€BOJ0OB

3agaun:

1. TIpoBecTH peakyy Ha OTKPBITHE B PACTBOPE YTIEBOIOB, PPYKTO3BI H KpaxMaa.

2. OnpenenuThb, Kakue yrieBoabl 00J1aJal0T BOCCTaHABIUBAIOLIMMHI CBOWCTBAMHU.

3. [IpoBectu ruapOAN3 Kpaxmana.

Pa6ora 1. Peakuus [Togo6enoBa-Mommuiia

UyBCTBUTEIBHBIMH PEAKIUSAMH Ha YIJEBOJBI SBISIOTCS PEAKIUU C 0-HA(QTOIOM U
THUMOJIOM.

PeaxTuBbl: pacTBOp caxaposbl,a-HadToII, TAMOJI, KOHIIeHTpupoBaHHas H2SOa.

Ob6opynoBanue: MPOOUPKH, KaNeIbHUIIBI, TUTIETKH.

XOI PABOTBI.

B 2 mpoOupku wammBaror mo 0,5 mu pactBopa caxapossl. B mepByr MpoOUpKY
nobasisioT 1-2 karm pacTBopa o-HadTosa, BO BTOpyio — 1-2 kammu pacTBopa TrMoia. B obe
MPOOUPKU OCTOPOIKHO HACIIAUBAIOTKOHIIEHTPUPOBAHHYIO CEpHYIO KHCIOTy. CepHas KHCIIOTa
OIyCKaeTCs Ha JHO MPOOUPKH W HA TpaHHIE ABYX XUAKOCTEH oOpazyercs B ciydae C o —
HadTONIOM (DHONETOBOE KOIBIO, B clydyae ¢ THUMOJIOM — KpacHoBaToe. Dypdypon u 5-
okcumeTrnhypPyposn, oOpasyromumecs U3 YIIeBOIOB TMOJ JCHCTBHEM CEPHOM KHUCIIOTHI,
KOHJICHCHPYSCh C ABYMSI MOJISIMU CyJb(UPOBAHHOTO O-HAa(TONA UM THMOJIA TAIOT XPOMOTEHBI,
KOTOPBIE OKUCIISIOTCSI CEPHOU KUCIIOTOH B OKPAIICHHOE XHHOUIHOE COCTUHECHHE.

[Tonob6HbIe peakuy Jar0T BCE YIIIEBOABI (KpOME TIIIOKO3aMUHA).

Padora 2. OTkpseiTHe QpyKTO3bI (peakuus CeinBaHOBA)

PeakTuBsbl: pacTBOp PPyKTO3bI, PACTBOP TIIIOKO3bI, peakTUB CellnBaHOBA.

Oo6opynoBanue: NpOOUPKH, MUMETKH, CIIUPTOBKA.

XOJ1 PABOTBI.

B nepryro npobupky BHOcaT 0,5 M1 pacTBOpa GpyKTO3hI, BO BTOPYIO Tpodupky — 0,5 M
pacTBopa rioko3bl. B 06e nmpodupku nodasmstoT no 0,5 mit peaktuBa CenuanoBa. OCTOPOKHO
HarpeBaloT Ha CIHUPTOBKE. B mpoOupke ¢ (QpyKTO30il MOCTENEHHO TMOSBISETCS KPacHOE
okpammBanue. Ha mepBoil cramum oOpasyercss okCUMeTWIPypdypos, KOTOPHIH BO BTOPOM
CTaJIuH, KOHICHCHPYSICh C PE30PIIUHOM, JTAeT KPAaCHOE OKpaIlIiBaHHE.

PaGora 3. Peakuusi kpaxmaJjia M IJIMKOreHa ¢ Ho1oM



PeakTuBsl: pacTBOp Kpaxmana, pactBop Jlroromus, 10 % pactBop NaOH, sTunoBslit criupr.

Ob6opynoBanue: NpOOUPKH, MUMETKH, CIIUPTOBKA.

XO/ PABOTBI.

K 2 mn pactBopa kpaxmama mpubaBisaoT 1-2 kammum pactBopa Jlroroms. Pactsop
okpamuBaercsi B cuHuiM 1BeT. CopepkuMoe NMPOOMpPKHM AENSAT Ha 3 4acTU: K IEepBOil dactu
npubasisaor 1 min pactBopa NaOH, ko BTopoit — 2 MJI 3THJIOBOTO CIHpPTa, TPEThIO YacTh
HarpeBaroT. Bo Bcex ciydasix okpacka ucyes3aer, HO B TpEThel IpoOe OKpacka BHOBb MOSBIISETCS
Npu  OXJIAKJEHWU. Peaknuss oOCHOBaHa Ha O00pa30BaHWU HECTOMKOTO aJCOPOIIMOHHOTO
COEIMHEHUS N0Ja C aMIJIO30M.

Pa6ora 4. Peakuus Tpommepa

VYTeBobl, B COCTaBe KOTOPBIX UMEIOTCS CBOOOHbIC KAPOOHWIIbHBIE TPYIIIbI, JAIOT P
peaKIuii, OCHOBBIBAIOLIUXCS HAa OKHUCIIIEMOCTH 3TOW rpymmbl. B ocHoBe peakiuu Tpommepa
JEKUT OKUCIUTENIbHO-BOCCTAHOBUTEIbHBIA MpoOIlecc: B LIEJIOYHOM Cpele NpU HarpeBaHuu
aJIpJIeTU/IHas TPYyIIa caxapa OKUCIAETCs, a TUApPAT OKUCH Meau (0caliok rojy0ooro wim CHHEro
I[BETa) BOCCTAHABIMBAETCS B TMApPAT 3aKUCH MeIH (KUPIUYHO-KPACHBIA 0CaZ0K). YTIEeBOJ MpHU
9TOM JIaeT pa3jM4yHble NMPOIYKTHI OKUCJICHHUS, TaK KaK IMPH OKUCICHUH B WICJIOYHOH cpene
MOHOCAXapuabl IPETEPHEBAIOT INIYOOKHE HM3MEHEHHS] C DPACIIEIUIEHHEM YIJIEPOJHON LEMu.
Cpenu mpOAYKTOB OKHCIIEHHS HE YJAeTCsl BBLACIUTH KHUCIOTY C TEM K€ YHUCIOM aTOMOB
yTIeposa, Kak y UCXOJHOT0 caxapa (B OTJIMYME OT OKHUCIIEHUS OOBIUHBIX aybaerujion). Caxapa,
HE MMEIOIINE CBOOOTHOMN anbAeTHIHOW Tpynmsl, nmpody Tpommepa He maroT. OKHUCIUTEIHHO-

BOCCTAHOBUTCIIBHYIO PCAKIIUIO MOKHO IMMPEACTABUTh B BU/IC CJ'IC,HYIOH_[Cﬁ CXCMBI:
CuSO,+INa0H — CufOH), +Na,S0,

Tawweza + 2Cu(0H); — Ipodyemw + 2Cu0H + H)O

['HapaT oxHCcH OEHCTIEHHA T'HOpaT 3aKHCH
MeIH (roryool ocadok) [TIEOKOZED MeTH (KEJITEE OCaIoK )
Twweza + 2 CufOH); —  Hpodykmm + (w0 + 2H,O
I'ugpar oxHcH OKHCITEHHET JarHCcE MeTH
MemH (TomyDoH 0cagoK) — IIHOKO3EL (KHPIHYHO- KPAcHEIH 0CagoK)

Peaxrtus: 0,5 %-Hbie pacTBOPHI MIIIOKO3bI, PPYKTO3bI, CaXapo3bl, MATbTO3bI U Kpaxmala;

2 u pactBop NaOH; 0,2 1 pactBop CuSOa.

O6opynoBanue: NPOOUPKH, MUMIETKU, CIUPTOBKA.

XOJ] PABOTBI.

B npoOupky HanmmBaroT pactBopa rimoko3bl u 6-8 kamenms NaOH. 3arem mo kamsim
nobasisoT pactBop CuSO4 10 00pa3oBaHHS HEPACTBOPHMOIO Toyryooro ocajaka. OcTopoXHO

HarpeBaroT MpoOUpPKYy Ha CIIUPTOBKe. ['0i1yO0#, HEe pacCTBOPUMBI B BOZE OCAJIOK THApATa OKUCU



menu (I1), mocTeneHHO MepexXOANT B JKENTHIM, a 3aTeM B KpacHbIi ocanok 3akucu meau (I). Oto
YKa3bplBa€T Ha IIOJOKUTEIbHYI peakuuio TpomMMepa. AHAJIOIMYHBIA ONBIT IPOBOJAT C
caxapo3oi, MaJIbTO301, PPYKTO30M U KpaxMasioM. JlenaroT 3aKIoueHrne O BOCCTaHABIUBAIOIINX
CBOMCTBaxX ATUX YrieBoJoB. M30bITOK MEIHOW COJIM MacKUpPYeT peaklnio, TaK KaK THIPOOKUCH
menau (1) mpu HarpeBanuu Tepsier Boay u aaet uepHblii okcug meau (11).

Pa6ora 5. KucjioTHbIi ruiposiu3 kpaxmasia

Peaxtussl: 0,1 %-ub1ii pactBop kpaxmana; 2 H pactBop H2SO4; pactBop Jlroromns; 2 H
pactBop CuSO4; 2 u pactBop NaOH.

O6opynoBanue: K0i1004YKa, TPOOUPKHU, TUTIETKH, CITUPTOBKA.

XO/Jl PABOTEHIL. B konbouky moMemiaroT 5 Ml pacTBopa Kpaxmana 3 M pacTBOpa
CepHOM KHCIO0Thl. Harpets Ha CIMPTOBKE B TEUCHHE 5 MHUH, OTOMpasi MUIETKON KaXIyl0 MUH 110
0,5 mx rugponmzara u 106aBnsAs B HUX 1o 1 kamie pactBopa Jlroromns. OO6paTuth BHUMaHUE Ha
W3MEHEHHE OKpacKM TMIpoju3aTa ¢ HogoM B xojae ruapoiuza. C ocTaBIIMMCS THIPOIU3ATOM
npozenate peakuuo Tpommepa. Ilo pesynbraram peakiuu caenath BBIBOJ O CTPOCHUU
Kpaxmarna.

PaGora 6. Beigenenue riaukoreHa u3 ned4eHu

Hccnenyemslii MaTepuai: eYEHb KPBICHI.

PeaxTtusbr: 5 %-nbiii pactBop TXY; nuctummmpoBaHHas Boja; pacTBop Jlroross.

ObopynoBaHue: CTyNKa, IECTUK, (DUIBTPBI, TPOOUPKH, MUIIETKH.

XO/JI PABOTEHI. 0,5 r meyeHu KphICHl TOMEMIAOT B CTYNKY, T00ABISAIOT 3 MJI pacTBOpa
TXYVY u pactupator nectukom 10 MuH. 3aTeM K SKCTPaKTy AOOABISIOT 5 MJI AUCTUIUIMPOBAHHOMN
BO/JIbI, CYCIIEH3HUIO NEPEMEIINBAIOT U (PUIBTPYIOT Yepe3 OyMaxKHbIH (UIBTP, CMOYCHHBIN BOJOM.
C ¢unbTparoM MpoOAENBIBAIOT peakuuio ¢ pactBopoMm Jltoroms. Caenatb COOTBETCTBYIOIIMI
BBIBOJI.

TpebGoBanust Kk opopMiieHHIO JTabOpaTOpHOU paboThl. B oTdere ykaszaTh 1ienib, 3ajadH,
XO/I BBITIOJIHEHUS PabOThI, pe3yIbTaThl  BHIBOBI.

KonTposbHbIe BOPOCHI

1. Yro Ha3zwIBaloT yriieBojgaMu’?

2. Knaccudukanus yrieBooB.

3. Hamummre crpykrypHbIe (OPMYJIBI TJIIOKO3BI W (PYKTO3bl (JUHEHHBIE W

[UKIUYECKHE) U OTMETHTE ACUMMETPHUYHBIE aTOMBI.

4. Hamumure CTpyKTypHBIE (HDOPMYJIBI adbJAOTPUO3BI U KETOTPUO3bl. MIMEIOT 1M OHU

crepeounsoMmeprl? Eciy uMeroT, HamuIUTe UX CTPYKTYpPHBIE (YOPMYJIBI.

5. Kaxkue yrieBoJibl OTHOCATCS K BOCCTAHABIMBAIOIIM ?

6. IlpuHITUIIBI METOOB OOHAPYKEHHUS: a) TIIFOKO3bI? 0) PpyKkTO3B1? B) caxapo3bl?



7. Buem CXOACTBO U pa3jinyuc B CTPOCHUHU Kpaxmalla U rJIMKoreHa?

JlaGopaTopHasi padora. ®U3NMKO-XUMHYECKHE CBOCTBA JIUNNI0B

Jlumuael — OpraHWUYecKWe COCIUHEHWS, HEpPacTBOPHMBICE B BOJE, HO pacTBOPUMBIC B
OpPraHWYECKUX PacTBOpPUTENAX. K JumumaM OTHOCSTCS HEHTpajabHBIC KUPBI U KUPOIOIO0OHbBIC
BemecTBa (Mumouzbl). JIMOUABL SKCTparupyroT W3 TKaHEH MpU TOMOIIM OPraHHMYECKHUX
pactBoputeneit (xmopodopm, coupt, 3bup u mp.). Ilo cBoelt XUMHUYECKONH MPUPOAE JIUMUIBI
Yaiie BCEro SBISIOTCS CIOXHBIMU J(PHUpPaMU >KHPHBIX KUCIOT M MHOTOATOMHBIX CITUPTOB.
Buonorudeckast poyib JTUIUIOB MHOTOOOpa3Ha, HO B OCHOBHOM OHH BBITIOJHSIIOT CTPYKTYPHYIO
¢byHKIMIO (BXOOAT B COCTaB MEMOpaH) M DSHEPreTHYeCKyr (IpH OKHCICHHH JIUIHIO0B
0CBOOOKIaeTCs OOBIIOE KOJIMYECTBO SHEPTUN ).

Knaccudukanus munuaos.

1. IlpocTsie nUNUBL:

a) HEUTpaJIbHbIE KUPbI (IJIULIEPHUIbI, TITULIEPOJIBI);

0) BoCKa.

2. Cno>XHbI€ JTUMHIBL:

a) hochomunuas;

0)FJTMKOJIMITHTBI.

3. Jlunoupr:

a) CTEpUHBI U CTEPOUJIBI,

0)KapOTUHOU/IHI,

B)TE€PIICHOUIBI.
Leab 1a60paTopHoii padoThI — H3yUNUTh HEKOTOPHIE CBOMCTBA JIUITHIOB.
3agaun:
1. OnpenenuTe KUCIOTHOE YUCIIO PACTUTENILHOTO Macia
2. OnpenenuTth YUCI0 OMBUICHUS! PACTUTENILHOTO Macia
3. [IpoBecTu KayecTBEHHBIE PEAKIIMH HA OTKPHITHE B PACTBOPE JKETYHBIX
KHCIIOT
Pa6ora 1. Onpenesnenne KHCJIOTHOTO YHCJIA
KucrmoTHOe 4YHCIIO XapakTepu3yeT KHUCIOTHOCTh JKApa W HM3MEPSeTCS OHO KOJWYSCTBOM
MUJUIUTPAMMOB THJIPOOKUCH Kajiusi, HEOOXOIUMOTO AJisi HEeHTpaau3auu CBOOOIHBIX KHPHBIX
KUCOT, coaepxamuxcss B 1 r sxupa. KucrnotHoe uucino Hapsgy ¢ ApyruMu (U3HKO-
XUMHUYECKMMH TIOKa3aTelIIMU XapakTepu3yeT KadecTBO Macia. Hampumep, ecnu Macio
TIOJTYYEHO W3 3PEJIBIX CEMsIH, TO CBOOO/IHBIX KUPHBIX KUCIIOT B HEM MaJjio, B MacJie )K€ HEe3PEeIIbIX

CEMAH COACPIKAHUC CBO60JIHI)IX JKUPHBIX KHCJIOT 3HAYUTECIBHO. HpI/I XpaHCHUHU Macia



HaboAaeTCcs TUAPOIN3 TIAULEepHI0B. KOTOPBIN NPUBOIUT K HAKOIUIEHUIO CBOOOIHBIX KUPHBIX
KHCJIOT, TO €CTh K HapacTaHUIO KUCIOTHOCTU. IIoBbIIIEHHAs KMCIOTHOCTh Macja yKa3blBaeT Ha
CHIDKEHHE €ro KauecTBa.

Meton onpeneneHus KHUCIOTHOIO 4YMCIa OCHOBAH HAa TOM, YTO CBOOOJHBIE KHPHBIE
KUCIIOTHI, UMeronuecs: B Macie, ortutpoBsiBatoT 0,1 H pactBopom KOH. OObuHO THUTpOBaHuE
MIPOBOJIAT TUAPOKCHIIOM Kallusi, a HE TMAPOKCUIOM HATpHs, TaK Kak 0Opa3yroluecs: KalueBble
MbLJIa JIy4Ille PACTBOPUMBI B YCIOBHSX OIIBITA.

PeakTHBBI: Macjio pacTUTEIILHOS WJIU JKUP JKUBOTHBIN; THioBbIA ciupt; 0,1 H pactBop KOH B
STUJIOBOM criupTe; (heHoapTaaeuH.

OO6opynoBaHue: BeChl, K0J10a KOHUYECKasl, IWINHAP MEPHbIH, MUIETKH, OIOpeTKa.

XOH PABOTBI. lns onpeneneHus KUCIOTHOTO YKCIIAa HABECKY XKUpa (Macia) B 2 T' MOMEIIAI0T
B KOHMYECKYIO K0J10y 1 pactBopsitoT B 10 M1 HeliTpanbHO# cMmecu criupta u 3¢dupa (1:1). TTocne
pacTBopeHus kupa B KoyOy BHociT 1-2 kamm pactBopa (enondranenna u tutpyior 0,1 H
CIMPTOBBIM PAaCTBOPOM I'MIPOKCHIA KaJIHsl IO C1a00-po30BOro okpammBanus. Okpacka mocie
B30aJITBIBAHUS HE JIOJDKHA Mcye3aTh 1 MUH.

KucnotHoe uuncno onpexaensitor o popmysre:
Kucnomuoe uucno = V-T/a,

rae V — xommuectBo (B mur) 0,1 m pactBopa KOH, u3pacxomoBaHHOe Ha TUTPOBAHHUE
B3sTOM HaBecku kupa; T — tutp 0,1 H pactBopa KOH (B Mr); a — HaBecka xwupa (B I).

Padora 2. OnpenesieHne YucJIa OMbLIEHHS

UucnoMm oMbUICHHUS HasbIiBaeTcsi KonmmuecTBO muumurpammoB KOH, HeoOxomumoe st
HEUTpaIu3au Kak CBOOOIHBIX, TAK U CBS3aHHBIX KUPHBIX KUCIIOT, Co/lepkanuxcs B 1 r macia.
Conepxanrie CBOOOJHBIX JKUPHBIX KHCIOT B Macjie XapaKTepHU3yeTCs KHUCIOTHBIM YHUCIIOM, a
COJICpKaHUE CBSI3aHHBIX B BHUJIE A(PUPOB KUCIOT — IPHUPHBIM YHCIOM, TO €CTh KOJIHYECTBOM
munturpammoB KOH, HeoOXomumoro it HeMTpalu3aiui 0CBOOOXKIAIOIIMXCS TP OMBUICHUN
3(UPHBIX CBsI3€H JKUPHBIX KUCIOT HA 1 r Maca.

DKCHepUMEHTATBHO 3()HUpPHOE YHUCIO OMpelNesieTcss MO0 Pa3HOCTH MEXAYy YHUCIOM
OMBUICHHS U KACJIOTHBIM YUCJIOM.

Peaxtussr: 0,5 u cimprosoii pactsop KOH; 0,5 1 HCI; penondraneuns.

O6opynoBanue: Bechl, OaHS BOJASHAs, KOJIOBI KOHHUYECKHE, MPOOUPKU C OOpaTHBIM
XOJIOTUITBHUKOM, TTUTIETKH, OOpeTKa.

XO/ PABOTEHI. B pobupky B HOCsT 0,5 1 5kmpa, a B 1pyryro — 0,5 M1 BoJIbI 3aTeM B 00€
npodupku podasmstor mo 5 man 0,5 H cruproBoro pactBopa KOH. IIpoGupku 3akpbiBaroT

HpO6KaMI/I C O6paTHBIMI/I BO3AYIONHBIMH XOJIOAWJIbHUKAMH W HArpC€BarOT Ha KI/IHHIHeﬁ BO,Z[HHOI‘/'I



6ane 30 MMH IpU NEPUOTUYECKOM BCTpsIXUBAaHMM. [10 OKOHYAHHWU OMBIICHHS COJCPKHUMOE
MpOOHMPOK BBUIMBAIOT B KOJIOBI, NOOABISIOT 1m0 5 Mul Bonbl, 3—4 kamiu (enonpraienHa u
tutpytoT 0,5 H pacrBopom HCI 10 mcue3HOBeHUs] pO30BOH OKpacku (OMpPEACISIFOT KOJUYECTBO
HecBs3aBIIeics menodn). Mcexomas uz Toro, uro 1 ma 0,5 v pactBopa KOH cooteTcTBYyeT 28 Mr

€ro, pacyer 4uciia OMbUICHHUS BEAYT MO popmyIe:
ucno ﬂ.uu.?rznluﬂ ={V)-Vy) -28/a,

rne V1 — kommuectBo (B mi) 0,5 H. pactBopa HCI, 3arpauenHoe Ha THTpOBaHuE
KOHTpoJs (koimba ¢ Bomoit), V2 — xomuuectBo (B mu) 0,5 H. pactBopa HCI, 3arpauennoe nHa
TUTPOBAHUE OIbITA (K0sI0a C )KUPOM), a — HaBecKa kupa (B T).

Padora 3. OGHapy:KkeHMe KeJUHBIX KHCI0T B Move (npoda Ilerenkodepa)

[Tpoba ocHoBaHa Ha 0Opa30BaHUM OKPAIIEHHOIO MPOAYKTa INPH B3aUMOJEHCTBUU
KEIYHBIX KHCIOT U OKCUMEeTHIhYypdyposa, KOTOphId o0pazyeTcs U3 caxaposbl Ipu JeHCTBUU
KOHUEHTPUPOBAHHOW CEPHOM KHCIIOTHI.

Hccenenyemslii MaTepuai: Mova.

PeakTuBBI: KOHIIEHTPUPOBAHHAsI CEPHAsl KUCIIOTA, S5 Y%-HbII pacTBOpP caxapo3bl.

OO6opyoBaHue: MPOOUPKH, TTUTICTKH.

XOI PABOTBI. B mpoOupky Hamute 5 Ma Mouu, no6aBute 10 kamenb pacTBopa
caxapo3bl M OCTOpPOXKHO, IO CTeHKE NpoOupku, no0aBuTh 10 Kamenp KOHIEHTPUPOBAHHOM
cepHoii kucnotel. He B3OanteiBaTh! OcraButh Ha 10-15 mun mpoOupky B mratuBe. Ilpu
HAIMYAHA B MOYE JKEITYHBIX KHCIIOT Ha TPaHUIEC KUAKOCTEH 0OpaszyeTcs KpacHO-(HOJIETOBOE
KOJIBLIO.

Padora 4. KauecTBeHHbIe peakuuu Ha o0HapykeHUue BUTaMuHa E

B3aumoneiictBue a-Tokodeposaa ¢ KOHIEHTPUPOBAHHON a30THOW KHUCIOTOW MPUBOJIUT K
OKpAIIMBAaHUIO PEAKIMOHHOW CMECH B KPACHBIM IBET. DTO OOYCJIOBJIEHO TEM, YTO MPOAYKT
OKHCIICHOUSI -TOKO(EpOa MMEeT XUHOWAHYIO CTPYKTypy. [Ipm B3aMMOAEHCTBHHM C XJIOPHBIM
xenezoM (I11) a-Tokodepon okucisercs: 10 o ~-TOKOPEPHUIXHMHOHA — COCAUHEHHSI, OKPAIIEHHOTO
B KPaCHBIH 1BET.

PeakTuBbl: ciUpTOBBIN pacTBOp o -ToKOodeposa, koHueHTpupoBanHas HNOs, 1 %-ubrit
pactBop FeCls.

OOGopynoBanue: MPOOUPKH, TTUTICTKH.

X0/l PABOTBI.

Peaxyua ¢ azommnoii xucnomoti. B cyxyio mpoOUpKy BHOCIT 5 Kamelb CIHUPTOBOTO

pactBopa ButamuHa E u 100aBisttoT 1 M KOHIEHTPUPOBAHHOW a30THOM KUCIOTHL. [IpoOupky

HWHTCHCUBHO BCTPAXUBAIOT U HaGJIIOIIaIOT MOCTCIICHHOC IMOSBJICHUEC KPACHOT'O OKpallluBaHMA.



Peaxyus ¢ xnopnvim scenezom. B cyxyro npodupky BHocsaT 0,5 M CIUPTOBOrO pacTBOpa

ButamuHa E, 3arem 0,5 M3 pacTBOpa XJIOpDHOTO >Kejie3a W TINATENBHO MEPEMEIINBAIOT

cojiepxuMoe pooupku. HabirrogaroT mosiBJIeHHE KPAaCHOTO OKpaIIiBaHUSI.

TpeboBanust k odopmiieHuto gaboparopHoil paboTel. B oTdere ykasaTh 1ienb, 3aqauu,
XO/I BBITIOJTHEHUS PabOTHI, pe3yIbTaThl H BHIBOIBI.

KoHTpoIbHBIE BOIIPOCHI

1. Knaccuduxanus JIunuaos.

2. Yto Takoe 4rCIIO0 OMBIJICHUS U KaK OHO ompeensercs?

3. UTo Takoe KUCIOTHOE YUCIIO, KaK OHO OIpeessieTcs] U YTO XapaKkTepu3yer?

4. TTpyHIMI METO/1a OTPEACIICHUS )KETYHBIX KUCIIOT.

5. [Ipunuun metona onpeneneHust BUTaMuHa E

JlaboparopHast paboTa. AHAIUTUYECKOE 3aHSATUE

Hesab 1adopaTopHoii padoThI — Pa3BUTHE JIOTUMYECKOTO MBIIILICHHUS.

3agaua — onpenennuTh BEIIECTBO B PACTBOPE.

Kaxaplii CTyHeHT WHANBUAYATbHO IONy4aeT MO 2 TPOOMPKH C HEU3BECTHBIMU
pacTBOpaMH U C TOMOIIBI0 KAYECTBEHHBIX PEAKIUW, OMHCAHHBIX B MPEIbIAYIIHX padoTax,
OIpesieiIsieT BEIIECTBA, HAXOASIIUECS B PaCTBOPAX.

Hccnenyemblii MaTeprall: B paCTBOpPaxX MOXKET MPUCYTCTBOBATh OJHO U3 MEPEUUCIEHHBIX
HWKE BEIECTB:

1. I'mroko3a
. OpykTo3a
. Caxapo3za
. Kpaxman
. I'mukoren
. Sluunblii anbOyMuH
. Kenatun

. I'mukonporenn

© 00 N O O B~ W DN

. @ochonporenH

10.Hyxkneonporenn

11.Kenunble KUCIOTHI

PeaktuBsl: o-Hadrois, Tumon, konuentpupoannas H2SOa4, 30 % pactBop NaOH, 5 %

pactBop (CH3COO)2Pb, 2 u pacteop NaOH; 0,2 u pactBop CuSOu4; 5 %-usrii pacteop TXVY;



pactBop Jltorons; 5 %-Helii pacTBOp caxapo3sbl, peakTuB CeanBaHOBa, MOJIMOAECHOBBIN PEAKTUB,
1 % pactBop AgNOs.

O6opyioBanue: NpoOUpPKH, KaNeJIbHULbI, CIUPTOBKH, TUIIETKH.

TpeboBanust k odopmiieHHIO JTabopaTopHO paboThl. B oTueTe ykasarh menb, 3aaady,

X0/ BBIITOJIHCHHA pa6OTLI, PE3YyJbTaThbl U BBIBOJI.
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@epmenmpl (SH3UMBI) - 3TO BELIECTBA, KOTOPbIE MPUCYTCTBYIOT B TKAHIX U
KJIETKaX BCEX JKHMBBIX OPraHM3MOB M CIIOCOOHBI BO MHOT'O pa3 YCKOPSTh NMPOTEKAIOIINe
B HUX XMMUYECKHUE PEAKIIUU.

@DepMeHTHI - camMblii KPYTIHBIN 1 HanboJiee BICOKOCTICIIMATIM3UPOBAHHBIN KI1acc
OenkoBbIX MoJekyd. OHHM MOryT OBITh NPOCTHIMH  Oenkamu  (Hampumep,
TUAPOIMTHYECKUE (PEPMEHTHI - MPOTEa3bl, JIHIMa3bl, puboHyKiIea3a). Ho B OonpmmHCTBE
ciry4yaeB (DepMEHTHI - CIIOKHbIE OeNKU. Xo1oghepmenmur conepxat Hapsay ¢ OEITKOBOI
4acTblo  (anogpepmenmom)  HEOCNKOBBIH  KOMIIOHEHT  (Kogpepmenm  WiH
npocmemuuecKyio zpynny).

He6enkoBblii KOMIOHEHT MOXXET OBITh CBA3aH C OEIKOBOM YacThIO MOJIEKYJIBI
KOBAJICHTHBIMU M HEKOBAJEHTHBIMU CBs3SIMU. B miepBoM ciydae OH Ha3bIBaeTCs
npocteTudeckoi rpymnmnoit (Hanpumep, ®AJl, ®MH, 6uotun, nunoesast kuciora). Bo
BTOpPOM Cilydae KO(epMEeHT B3aUMOJEHCTBYeT C (EPMEHTOM TOJIBKO Ha BpeMs
xumuueckoir peakuuu (Hanpumep, HAJl+, HAJAD+). Onun u TOT ke Ko(epMeHT,
B3aMMOJICHCTBYSl C PAa3NIMYHBIMH anodepMeHTaMH, MOXKET Yy4YacTBOBAaTh B Pa3HbBIX
XUMHUYECKUX MpEeBpalIeHnsx cyocrpaTta. B coctaB koepMeHTOB BXOAUT OOIBIINHCTBO
BOJIOPACTBOPUMBIX BUTAMUHOB.

bonee 25 9% Bcex (epMeHTOB niisi TPOSIBJICHUS TOJHOW KAaTAIMTHYECKOU
AKTUBHOCTH HYKJAETCS B MOHAX METAJUIOB. MIOHBI METAJUIOB BBHIMIOJIHSAIOT B (hepMeHTax
pa3zHooOpasubie ¢GyHKIMU. OTHU HEMOCPEICTBEHHO YYaCTBYIOT B KaTaJIUTHYECKOM
aKTe, Opyrue CTaOWIM3UPYIOT aKTUBHBIN IEHTP WM MOANEPKUBAIOT KOH(OPMAIIHIO
MOJIEKYJIbl (pepMeHTa; HOHBI JBYXBAJEHTHBIX METANIOB MOTYT CTaOMIM3UPOBAThH
dbepmMeHT-CyOCTpaTHBIN KOMILIEKC.

CaoiicTBa (pepmeHTOB

B ornuume oT OOJBIIMHCTBA KaTalu3aTOPOB HEOPTaHUYECKOW MPUPOIBI
dbepMeHTHl 005amaroT 0Oojiee BBICOKOH A(DPEKTUBHOCTBIO U CHEUUPUUHOCHbIO
JEVCTBUSL.

OnuH U TOT K€ HEOPraHMYECKUH KaTaju3aTop MOXKET ObITh MCIOJIb30BaH s
YCKOPEHUSI MHOTUX PEakliMii, B KOTOPhIX YYaCTBYIOT caMble pa3HOOOpa3HbIe BEIIECTBA.
UYro xe kacaercs (pepMEHTOB, TO OHM BO3JCHCTBYIOT JIMOO TOJIBKO Ha OJUH CyOcTpaT
(abcontomnan cyocmpamuas cneyugpuuHocms), 1MOO0 HaA ONPEIEICHHBIN Kiacc
cyOctpaTtoB (omuocumenwvhas cyocmpamnas cneyugpuunocms). Hampumep, ypeasa
KaTaJIU3UPYeT TOJIBKO THUJIPOJIU3 MOUEBHHBI, & MENCHUH - TOJbKO THUAPOIU3 OEIKOB.
CyOcTtpaTHass crneuu(pUYHOCTb OOBACHSETCS MPOCTPAHCTBEHHBIM COOTBETCTBUEM
aKTHBHOTO IIeHTpa (hepMeHTa U ero cyocrpara.

depMeHThl mepmonadunbvhel - HarpeBanue a0 temieparypst 70-80°C npuBoaut
K WHAKTUBAIlMU OOJBIIMHCTBA (EPMEHTOB 3a CUET JEHATypaluu - pa3pylIeHUs
BTOPUYHOM M TPETUYHOW CTPYKTYphl Oenka, T. €. MHOTepUu MPOCTPaHCTBEHHOU
KoH(pHrypamuu Mosiekysibl epMeHTa, B TOM YUCJI€ €r0 aKTUBHOTO IIEHTpA.

DepMEHTHl yygcmeumenbHbvl makyce K usmenenuio pH cpedwl, nipu KOTOpOW
OHM JIEWCTBYIOT. DTO CBSI3aHO C HM3MEHEHUEM IMPOCTPAHCTBEHHOW KOHQPUTYpAIHH
MOJIEKYJIBI (hepMEHTa TPHU MPUCOSTUHEHUH WU OTIIEIJIEHUU TTPOTOHOB. J[JI1 KaXk1oro



U3 EepPMEHTOB CYHIECTBYIOT OINpPECICHHBIC ONMUMAIbHbIE 3HAYCHUS MeMnepamypbl
u pH cpedvl, pyu KOTOPBIX OHU IMPOSBIISIIOT CBOK MAaKCUMAJIbHYK) AKTHBHOCTb.
Hamnpumep, nencun naunbonee aktuBeH npu pH 1,5-2,0 (kucnas cpena), a TPUICUH -
npu 7,8-8,0 (cmabomenouynas cpena). Ecnu pH cpenbl 3HAUUTENBHO OTIWYAETCS OT
ONTUMYMa, TO (PEPMEHT MOJHOCTHIO UM YACTUYHO TEPSIET CBOIO AaKTUBHOCTb.

Temnepatypa u pH otHOCcsTCS K Hecnenuduiyeckum ¢GakTopaMm, Tak Kak B TOU
VI UHOW Mepe BIUSIOT Ha aKTUBHOCTH Bcex (epmentoB. Kpome Toro, cymiecTByior
cnenuduueckue (GakTopbl, KOTOPbIE B OUYECHb HU3ZKUX KOHIEHTPAIMAX IOBBIIIAIOT
AKTUBHOCTH ()EPMEHTOB (AKMUBAMOPHL) VIIH, HATIPOTUB, CHUKAIOT €€ (UHZUOUMOPbL).

Perymsiust  akTuBHOCTH  (epMEHTOB B OpraHU3ME NPOUCXOAHWT dYepe3
aniocmepuyecKuil yeHmp, KOTOPbIi OOBIYHO YJQJIEH OT aKTUBHOTO IEHTpa. DTOT
IpOLIECC MPOUCXOAMUT Yallle BCEro MO MPUHLMIYY OOpAaTHOW OTPULATEIBHON CBSI3H,
KOT/1a IPOIYKT PEaKINH aTIOCTEPHUUECKH MOaBIsIeT aKTUBHOCTH (pepMEHTA.

CHmKeHre aKTUBHOCTU (QepmeHTa HaOmonaercss W NOpU  KOHKYpPEHLUH
MHTUOUTOpa ¢ CyOCTpaTOM 3a aKTUBHBIA LIEHTP (hepMEHTa B cllydae UX CTPYKTYpPHOIO
CXOJICTBa  (KOHKYpeHmHOe  uHZubupoeanue). ITO  BapUAHTBl  0OPATHUMOTO
UHTUOMPOBAHMS, TP KOTOPOM MOCIE yIaJeHUs MHTMOMTOpa aKTUBHOCTH (hepMEeHTa
BoccTaHaBiuBaeTcs. OHAKO BO3MOXHO M HeoOpaTUMOEe MHTMOMpOBaHUE BCIIEICTBUE
XUMHYECKOU MOJIU(PUKAIIMUA aKTUBHOTO LIEHTpA.

Knaccudpukauuss 1 HOMeHKJIATypa (pepMEHTOB

OcHOBOM MHpUHATOM KJIacCU(PUKALMKU  SIBISECTCS MUR  KAMAauupyemou
Ppeakyuu, KOTOPbIN ABIETCS cenU(DUUHBIM ISl IEUCTBUS J1000T0 (hepMeHTa.

CornmacHo MexayHapoaHoit kinaccudukanuu, (QepMeHThl NeISIT Ha uiecmy
2/1A6HBIX KI1ACCO8.
1. Oxkcuoopedoykmazwvt - GEpPMEHTHI, KaTaJIU3UPYIOIIUE  OKUCIUTEIHHO-
BOCCTAHOBUTEJIbHBIE pEaKkUMU. B aKTUBHOM LEHTpPE OKCUIOPEAYKTa3 COAEpKaTcsi B
KadyecTBe KOPEPMEHTOB 3JIEKTPOHHOAKLENTOPHBIE WM AJIEKTPOHHOIOHOPHbBIE TPYTIIbI
(marmpumep: rtem, HAJ+ wmm ®AJ]). K uuciay oOKcHIOpPEAyKTa3 OTHOCATCS
JNEruaporeHasbl, y4acTBYIOIIME B JSHEpreTudeckux mnporeccax. OHM KaTalu3upyroT
peaKIMu OKUCIIEHUS OUOJIOTUYECKUX CYyOCTPaTOB - YIJIEBOJIOB, OPTAHUYECKUX KUCIIOT,
aMHUHOKHCJIIOT, CIIUPTOB, a BBIICIISIOMIASACS IIPU 3TOM DHEPIus 3aT€M aKKyMYJIUPYyeTCs B
MaKpo3pruyeckux cBszsax aaeHo3untpudocdara (ATD). Umenno ¢ HAJ+ unu OA]J]
HAYMHAETCS  IOCIEI0BATENBHOCTh OKCHUAOPENYKTa3 B  MHUTOXOHAPHUAX  KIIETKU,
Ha3blBaeMasi LEMbI0 TKaHeBOTO JbixaHus. OHa BkimroyaeT B cebs Takke OMH,
yOMXMHOH U IIUTOXPOMBI, @ KOHEYHBIM aKI[ENTOPOM DJIEKTPOHOB U MPOTOHOB SIBISIETCS
Oa.
2. Tpancegpepazvr - bepMeHTHI, KOTOpbIe KaTalU3UPYIOT OOpaTUMble pEaKIUU
BHYTPHUMOJIEKYJISIDHOTO HWJIM MEXMOJIEKYJISIPHOTO IIEpEHOCa aTOMOB WM TPYIIIbI
aTOMOB:

RA+R'==>R + R'A



Tpancdepaspl yuacTBYIOT B pEakIUsix MeTaboJIu3Ma, CBSI3BIBAIOIIMX POIIECCHI
oOMeHa yrieBoJ0B, OEITKOB U JIUIHIOB.
3. T'uoponazer - QepMeHTBI, KaTAIM3UPYIONIME PEAKIUUA TUAPOIU3a, T.C.
peakuuy paCLICIJICHUS BELIECTB C IPUCOCAUHEHUEM DJIEMEHTOB BOJBI IO MECTY
pacuIeIIIEMON CBA3HU:

R-R'+ H,0 ==> R-OH + R"-H

['unponaspl MIMPOKO MPENCTaBICHBI B KUBBIX OopraHu3Max. K HMM OTHOCSTCS

depMeHTHI, ydYacTByIOIIME B IE€pEBApUBAaHUU OCJIKOB, YTJIEBOJAOB MU JHUIUAOB B
KEIyJOYHO-KUIIEYHOM TpakTe (MpOoTeasbl, IIIMKO3MJa3bl U JIMIA3bl COOTBETCTBEHHO).
MHorue TuaposIa3bl MPUMEHSIOTCS B MMAIMIEBBIX TEXHOIOTHSX.
4, JIuazer - hepMeHTHI, KaTaIU3UPYIOMUE HETUAPOIUTHIECCKHA pa3pbiB CBsI3EH
C-C ¢ o0Opa3oBanmemM JABOWHBIX cCBsizeid. [IlpumMepoM TakoW peaknud CIYKUT
pacmieruieHue  Gpykro30-1,6-6uchochara ¢ oOpazoBanmeM ABYyX (ocdorpros,
KaTtanuzupyemoe (HepMeHTOM ajibI07a30i:

CH,0PO3H,
7o CH20PO3Hs H‘c/’o
HO—C—H ambpomsa 4 3 |
H—C—OH ¢=° + REoH
CHoOH CH,0PO3H
H—C—OH 2 T
CH,OPO4H, [MOKC MALIETOH- rMMyepansAerm-
docpaT J-pocdpar
dpykTo30-1,6-0nccpocchar
5. Hzomepazsr - (GepMEHTBI, KOTOPBIE KaTaIM3UPYIOT pPEaKIUHM HU30-

Mepuzanuu. Hampumep, depmeHnT rekco3odocdaTuzomepasa KaTaau3upyeT
WU30MEpHBIC TIPEBPAIICHUS TeKCO3:

H O

el CHa0H
| —
H—C—OH =0
HD—(ll—H reKco3o- HD—Jll—H
H—C—OH H—C—OH
I ccpar-
H_?_DH i?:ruq{;paaa A= —OH
CH,OPOsH, H,OPO4H;
rreoko3so-6-chocdpar tppyxTo30-b-chocdpat
6. Juzazet  (cunmemaswvt) -  QEepMEHTHI, KOTOpPHIE  KATAIM3UPYIOT

HEeoOpaTHMBIC PEaKIMM CHHTE3a. DT PEaKIHH HIYT C 3aTPaToOd SHEPrUH, dallle
Bcero B popme ATD. Hanpumep, kapOOKCHIUPOBAHHE MTUPOBHHOTPATHON KHCIOTHI
1o/ ACHCTBUEM KapOOKCHIIA3bI:



AT® + H0
CHy-CO—COOH + COy —— HOOC—CH2-CO—COOH

- A0
MAPOBMHOMDAOHAA KMCNOTA _il'lzu'pm UEBENSBOYKCYCHIA KHCNOTa

BHyTpr OCHOBHBIX KJIaCCOB BBIJICTSIOTCS HOOKAACCHL, HATIPUMED, THAPOTA3HI
M0 THUIY TUAPOIU3YEMBIX CyOCTpaToOB AeiSATCS Ha (EPMEHTHI, KaTaTIU3UPYIOIIHE
TUAPOIIH3 3PUPOB KapOOHOBBIX KUCIOT (moakiace 3.1), rauko3umoB (moakaace 3.2),
npocThix 3¢upoB U THOIGUpOoB (Toakmacc 3.3), mentuaoB (noaknacc 3.4) u 1.4. B
CBOIO Ouepeib MOAKIACCHI ACNSITCS Ha MOIAMOAKIACCHI, a BHYTPHU MOMAMOJKIACCOB
KaKJbIH (PepMEHT MOoy4yaeT MOPSAKOBBIA HOMEP. B COOTBETCTBUU € 3THM KaKIOMY
dbepMeHTy TpUCBaMBAETCA 4YeThIpex3HAyHbIN 1uppoBoil mmdp. Hampumep, mmdp
are- TrnxonuHAacTepasbl KO 3.1.1.7, rae KO - knaccuduxanus pepmeHToB, mHdpp
ankoroJpaeruaporenassl - KO 1.1.1.1.

OOmenpuHATHIMU SBIAIOTCSA Ha3BaHUS (PEPMEHTOB C OKOHYAHHEM «a3ay,
npuOaBIsieMbIM K Ha3BaHHMIO CyOCTpaTa, IPEBpAIICHHUE KOTOPOTO YCKOPSETCS
JTaHHBIM (DepMEeHTOM (Hampumep, amuiasa ot rped. Amylon - kpaxma, uiu jiunasa
oT rped. Lypos - xxup u T.1.). DepMeHTHI, KpOMe TOTO, UMEIOT HAa3BaHUS, KOTOPHIC
pa3iendioTcs Ha pabounme W cuctemMaruueckue. Pabodee HazBaHue oOpaszyercs U3
00beIMHEHHS HAa3BaHUA CcyOCcTpaTa, TUIAa PEaKIIMM U OKOHUYAHUS «-a3a».

Hanpumep: nakrart + geruaporeH(usanus) + aza = JakTaTAerMAPOreHasa.

CucremaTudeckoe Ha3BaHHE GepMeHTa (HOPMUPYETCS CICAYIONIUM 00pa3oMm:
(mazBaHme cyOcTpaToB (duepe3 ApoOb), Ha3BaHHWE THUIA XUMHYECKOTO MPEBPAIICHUS
+ aza). JlaktataeruaporeHaza OyneT HWMETh CHCTEMaTHYecKkoe Ha3BaHue «L-
naktaT:NAD+ okcuaopenykrasay.

Paznenenue ¢pepMeHTOB Ha KIIACCHl CTPOTOE U HE JOMYCKAET MPOU3BOIHLHOTO

M3MEHEHUsI HOMEPOB.
EauHunbl akTUBHOCTH (DEPMEHTOB

Kak mnpaBuno, ¢pepmMeHTh MPUCYTCTBYIOT B OHOJOTMYECKHUX OOBEKTax B
HUYTOKHO MaJIbIX KOHIIEHTPAIUAX, TTOITOMY OOJBIINN UHTEpPEC MPEJCTABISICT HE
KOJMYECTBEHHOE cojiepkaHue (PepMeHTOB, a WX aKTHBHOCTh IO CKOPOCTH
depmentaruBHOl peakuuu. CKOPOCTh peaklMH U3MeEpsieTcs Mo yObuln cyOcTpara
WJIM HAKOIIJICHUIO TIPOYKTA 32 €AMHUILY BPEMEHHU.

Meoswcoynapoonasn eounuya axkmusnocmu pepmenmos (E) cooTBeTcTBYET
TaKOMY KOJUYECTBY (epMEeHTa, KOTOpOe KaTalIU3UPYyeT MpeBpaiieHue | MKMOJs
cybcTpara 3a | MUH B ONTUMAIBHBIX JIJIs1 JAHHOTO (DepMEHTa YCIOBHUSX.

B Mexnaynapoanoit cucteme enunni] (CU1) equnuiieit akTHBHOCTH (epMeHTa
ABIAE€TCA  KaTtan (kam) - KOJMYECTBO  (QepMeHTa, HeoOXoaumoe IS
KaTaJUTHYEeCKOro npeBpauieHus 1 monst cyoerpara 3a 1 c.

XapakTepucTUKONH (PepMEHTATUBHOW PEaKIUU SBISETCS BEIMYMHA «UHCIIO
000poTOB (pepmMeHTa», MOKA3BIBAIOIIASI, CKOJIBKO MOJEKYJ cyOcTpaTa moaBepraeTcs



MpPEBPALICHUIO 32 €JUHUIY BPEMEHH B pacyeTe Ha OJIHY MOJIEKYJIy (pepMeHTa.

Perynsiuus axTtuBHOCTH (EepMEHTATUBHBIX peakiuii MHorooOpaszna. OnHa
MOKET OCYILECTBIIATHCS 3a CUET U3MEHEHUs1 (PAaKTOPOB, BIUSAIOMIMX HA aKTUBHOCTD
depmenta, B ToM uucine pH, TemmepaTypbl, KOHIIEHTpAallMd CyOCTpaToB,
aKTUBAaTOPOB U UHTUOUTOPOB.

KauecTBeHHbIE peakuuy Ha NPUCYTCTBUHE GepPMEHTOB

[IpucytcTBue (QepMEHTOB B TKaHAX JKMUBOTHOTO M  PACTUTEIBHOTO
MPOUCXOXKJACHUS MOXHO OOHApYyXHWUTh TI0 WX AaKTHBHOCTH TIPH ITOMOIIH
KAYE€CTBEHHBIX PEAKIUM.

Oﬁnapyme}me AKTHBHOCTH KaTaJ/Jla3bl B KPOBHA

Kamanaza - OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIN  (PEPMEHT, MIMPOKO
BCTPCYANOIINNCS B JKUBOTHBIX M PACTHTEIBHBIX TKaHAX. bHonorudeckas poiib
KaTaja3bl 3aKII0YaeTCsd B PACIICIUICHUM TOKCUYHOTO [Jisi TKaHEW NepoKcuaa
BOJIOpOaa, OOpasyromerocss B xoA¢  (PU3HMOJIOTHUYECKUX  OKHUCIUTEIBHO-
BOCCTAaHOBHTEIIbHBIX TPOIECCOB, M B IOBBIINICHHBIX KOJHYECTBAX - B YCJIOBHSIX

[IaToJIOTrnu
KaTana3sa

2H0y  ——= 0y + 2H0

Mamepuanwl uccneoosanusn u peakmuewvt. Kpos nepudpunuponannas, 1 %-
I pacTBOp MEpOKCHIA BOJIOPOIA.

Ilpuéopwr. 11poOupku, NUNETKU.

Xo0 onpedenenuna. B mpoOUpKy HAIMBAIOT OKOJO | MJI KpOBU M 3aTeM
nobasnstor 10-20 kamens pacTBopa mepokcuaa Bogopona. Ilpoucxomut OypHoe
BBIJICJICHUE KUCIIOPOJa, )KUJIKOCTh B MPOOUpKE BerieHuBaercs. [loBropstor mpoOly ¢
IPOKUIIAYEHHON KpOBbI0. OTMEUaOT pa3inyue.

OﬁHapymeHne AKTUBHOCTH NMEPOKCUAAZBI B KapTOq)eJIe

OKHCIIUTENIbHO-BOCCTAHOBUTENbHBIM  (PEpMEHT  mepoxcudaza  UPOKO
pacnpoctpadeH B mnpupoge. OcoOeHHO B OOJIBIIMX KOJUYECTBAX 3TOT (EPMEHT
HaxXOJWUTCS B PACTUTENBHBIX TKaHAX (XpeH, kKaptodenb u Ap.). B opranusme
JKUBOTHBIX IIEPOKCHJIa3a COJEPKHUTCS TMPEUMYIIECTBEHHO B KPOBH, MBIIICUYHON
TKaHU, MOJIOKEe. B MOJOYHOW TPOMBINUICHHOCTH C TIIOMOIIBIO pPEaKIuu Ha
MEPOKCHUIa3y KOHTPOJUPYIOT 3G (HEKTUBHOCTH MacTepusaiuu Moiioka. [lepokcumasa
KaTaJIM3UPYEeT C IOMOUIbIO MMEPEKUCH BOAOPOAA OKHCIEHHE MHOTUX (EHOJIOB
(Hampumep, TUAPOXUHOHA, MUPOTAIIONa, TBasKoJa, napadeHuIeHIMaMiHa U Jp.).
Tak, Mpu OKHWCICHWH TBasSKOJa C y4acTHEM IMepOKCHa3bl KapTodens obpaszyercs
MPOJIYKT KOPUYHEBOTO I[BETA:



OCHz DCH3
OH nepoKcgasa
2 + 0 — + 2 H0

Mamepuanvt uccneoosanus u peakmuent. Colpoii U BapeHbIil kapTodenp, 5
%-ii ciupTOBOM pacTBOp reasikoia, 1 %-il pacTBop nepokcua BOJOPOIa.

IIpuéopwvi. Hox, nUNeTky Wik KanelbHULIbI.

Xo0 onpeoenenusa. Ha ToHkuii cpe3 kapTodens (CIporo U BApeHOro) HaHOCST
no 1-2 kamiau pacTBOPOB IBasikojia M INepokcuaa Boaopoaa. Ha ceipom kaprodene
oOpa3yercsi MATHO KOPUYHEBOrO 1BETa, OOYCJIOBIEHHOE OOpa3oBaHUEM MPOAYKTA
okucieHus reaskosna. Ha BapenoM kaptodene nsatHo He oOpasyercs. Heobxonumo
OTMETUTH PE3YyJbTaThl U OOBSCHUTH Pa3IMyYMsl B OIBITAX C CHIPHIM U BapeHBIM
KaprodeneM.

O0HapykeHHe AKTUBHOCTH KCAHTHUHOKCHAA3bI B CHIPOM MOJIOKE

Kcanmunokcuoaza ornocurcs K rpyniec OKUCJIUTCIbHO-BOCCTAHOBUTCIIbHBIX
(I)CpMeHTOB, Ha3bIBAEMBIX OKCUOA3AMU. OKCI/I,)IaSI)I KaTaJIU3UPYIOT OKHCJICHUC
MHOTHUX OPTraHUYCCKHX BCIICCTB C YHACTHUEM KUCJIOpOAA.

"\ 1 _on rApaTHan
C=0 + HO P cZ opma
{ OH cbopMansaeriaa

H (CHa]z (CHg)p CI  KCAHTWH-
N C"’GH oKCWOaza
H O

METUNSHOBLIA CHHWA

(CHz)2 S MN(CHz)z
HCOOH + HCl + N:O/
!

DECLBETHAR BOCCTAHOBNEHHAA (hOpMa

Tak, conepxamascsi B KPOBM U B KOPOBBEM MOJIOKE KCaHTMHOKCHAA3a
OKUCJISIET TTYPUHOBBIE OCHOBAHUSI (TUIIOKCAHTUH W KCAHTHH) JI0 MOYEBOM KHCJIOTHI,
a TaKkXKe pa3IuyHble albJCTHAbl 0 COOTBETCTBYIOIIUX KapOOHOBBIX KHCIOT,
Hanpumep, GopMalbIeTu 10 MYpPaBbUHOW KHCIOTHL. IIpu 3TOM akuentopom
aTOMOB BOJIOPOJIa OKHUCIISIONIErocsi cyOcTpara MOXKET ObITh KaK KHCJIOpPOJ, Tak U
JIpyTHe BEIEeCTBA, HAPUMEP METUJICHOBBIN CUHMUIA.

Mamepuanwvt uccneoosanusn u peaxmugovl. MOJIOKO CbIpo€ U KuMsiueHoe, 1,5



%-ii pactBOp hopmanbaeruaa, 0,02 %-it pacTBOp METUIECHOBOTO CUHETO.
Ilpuéope. lltaTuBsl ¢ npoOupkamu, numnerka o0bemMoM 1 M1, BoasiHast OaHsl.

Xo00 onpeoenenusa. bepyt Be mpoOUPKU, B OJIHY HAIMBAIOT OKOJO 5 MIJI CBHIPOTO
MOJIOKa, B JPYTYIO - 5 MJI KUIIAYEHOTO MoJioka. B 00e mpoOupku nobasistor mo 1
MJI pacTtBopa (opmanbaeruia u 4 Kamid pacTBOpa METUIIEHOBOro cuHero. CMech
B30aNTHIBAIOT W CTaBIT B BOJsHYIO0 OaHio ¢ Temmeparypoi 37—40°C. Yepes
HEKOTOpPOE€ BpeMs MOJIOKO B TNEpBOM MNpPOOHpPKE OOECUBETUTCS BCIEICTBUE
KaTaJIU3UPYEMOr0 KCAaHTHHOKCUJA30d BOCCTAHOBJICHUS METUJIEHOBOIO CHUHETO H
IpeBpalleHus MOCIEAHEr0 B HEOKPAIIEHHYI0 BOCCTaHOBIEHHYIO Qopmy. [Ipu aTom
dbopmanbaeru OKUCISETCS B MYpPaBbUHYIO KHCIOTY. Bo BTOpoil mpoOupke ¢
KUIISTYEHBIM MOJIOKOM OO€CIIBEYMBAaHMSI METHJIIEHOBOTO CHHErO HE MPOU30iieT
BCIIEJICTBHE TEIJIOBOM JieHATypaluu (epMeHTa.

O0HapyxeHre AKTUBHOCTH AaMUJIA3bI B CJIIOHE

['maponutrdeckuii (GEpMEHT CIIOHBI d-AMUIA3A@ KATATW3UPYET PEAKIIUIO
rugpoin3a o-1,4-TIMKO3UIHBIX CBsI3EH Kpaxmalja ¢ oOpa3oBaHUEM Aucaxapuia
MajabTO3bl.  PacmierieHme  kpaxmajga HACT 4Yepe3  CTaaud  0O0pa3oBaHMUs
MPOMEXXYTOUHBIX MPOAYKTOB THAPOIW3a, HA3BIBAEMBIX JEKCTPUHAMHU, KOTOPHIC
JAI0T ¢ paCTBOPOM H0/1a pa3IMuHOE OKpAITUBAHHE:

Kpaxman CWHAA OKPAacka C AoOoM
"
AMWNOOEKT TPHHB! CUHAA OKPacKa ¢ AooM
.
3PUTPOAEKC TPWHE! KpacHo-Gypan okpacka ¢ HoOoMm
|
aXpPOIEKC TPUHbI OTCYTCTEME OKPACKH C HOOOM
:
MankTo3a OTCYTCTEME OKPACKW C HOA0M

JlekcTpuHbl, OJIM3KHE MO CTPOCHUIO K Kpaxmaily (aMUJIOJEKCTPUHBI), JAIOT
CUHE-(PUOJIETOBOE OKpAIIMBAHWE C WOJOM, JIPUTPOJIEKCTPUHBI - KpPacHO-Oypoe,
aXpOJICKCTPHUHBI M MAJIBTO3a BOOOIIE HE JAFOT OKPAITUBAHUS.

Mamepuanvt uccneoosanus u peaxkmuesl. CiroHa, pasdasieHHas B 10-20
pa3, 1 %-i pacTBOp Kpaxmalia, pacTBOp oja.

IIpuéopel. TIpoOupKy, CTEKIISTHHBIC TTAJIOYKH, YaCOBBIC CTEKJIA.

Xoo0 onpeoenenusn. B npobupky HamuBaroT 5-10 mi 1 %-To pacTBOpa kpaxmaia u
okoo 2 wmu paz6aBnenHod B 10-20 pa3 cmronsl. CopaepkuMoe MPOOUPOK
MEepPEMEIINBAIOT W CTaBAT B BOJASHYIO OaHio ¢ Temmepartypoir 37—40°C. 3atem



yepes 2, 4, 6 1 8§ MUH CTEKJISTHHON Majl04YKON M3 MpOOMpPKU OTOMparoT 1-2 Karu
pacTBopa Kpaxmaljia ¥ CMEIIMBAIOT HAa YaCOBOM CTEKJIE C OJHOM Karuiedl pacTBopa
Mona. BHauane ®uaKkocTh ¢ ilo1oM OyAeT AaBaTh CUHEE OKpalIMBaHUE, 3aTEM KaIljiu
MOCTENEHHO OyAyT OKpaIIUBaTHCS MOJOM B TEMHO-KOPHUYHEBBIM, KPAaCHBIN ILIBET H,
HAKOHEII, IEPECTAHYT OKPAIIMBATHCS COBCEM (OCTAHETCS JKEJIThIN LIBET M0/a).

O0HapykeHHe AKTUBHOCTH ypea3bl B COeBOIl MyKe

Ypeaza - bepmeHT knacca ruaposnas, KaTaTU3UPYIOUIUN THAPOINU3 MOYEBUHBI
JI0 TUOKCHIA YTJIepoJa U aMMHaKa!

Nz ypeasa
O=C, *+HO —— COz + 2NH:
NH;

Vpeaza comepkuTca B COEBBIX 000aX, CHHTE3UPYETCS HEKOTOPHIMU
MUKPOCKONMMYECKUMHU IpudamMu u OaKTepUsiMu.

Mamepuanwvt 0na uccnedosanun u peakmugnl. CoeBasg Myka, 2 %-il pacTBOp
MoueBUHBI, 1 %-i1 pacTBop (peHondranenna.

Ilpuéopwr. 1llTaTuB ¢ npoOMpKaMH, MUTIETKA EMKOCTBIO 5 MJI, BOJsIHAsl OaHsl.

Xo00 onpedenenua. B 1Be npoOUpPKU HAIUBAIOT MO 5 MJI paCTBOPA MOUYEBUHBI
u BHocaT 1o 0,5 r coeBod Myku. Bo BTOpyro mpoOupky mo0aBisiOT 2 Karuiu
denondranenna. Coaepxumoe o0eux MpoOUPOK BCTPSIXUBAIOT U MPOOUPKHU CTABST
Ha 5-10 muH B BojsAHy0 OaHio ¢ Temmeparypoir 37—40 °C. AKTUBHOCTH ypeas3bl
ONpENENSAI0T MyTeM OOHapy»XeHUs amMMuaka. BeineneHue ammuaka B TEpBOM
npoOUpKe OMpEeNeNsioT MO0 XapaKTEpPHOMY 3amaxy WM MO MOCHHEHMIO BJIAXHOM
JAKMYCOBOW OyMaxXku y OTBepcTus mpooupku. ColepKuMoe BTOPOM MPOOMPKHU
npuoOpeTaeT MaJIMHOBYIO OKPAcKy BCJCACTBHUE CMEIICHHUS pPEaKIUH Cpeabl B
IIEJIOYHYIO CTOPOHY 3a cueT 00pa30BaHUs aMMHAKa.

CneunuyHocTh AeiicTBUsA epMeHTOB

®epmeHThl cienu(PUUHbI B OTHOILIEHUH KaK TUIA KaTaJIU3UPYEMBbIX peaKklui,
TaKk M cyOCTpaToOB, Ha KOTOpbI€ OHU JEHCTBYIOT. Tak, ammia3za CIIOHBI YCKOpSIET
TUAPOJIN3 TOJIBKO TOJMCAaXapuaA0B, HE OKa3biBas ACHUCTBUS Ha Oeiaku. ChluyKHBIN
(dbepMeHT BO3ACICTBYET Ha Ka3€MH MOJIOKA, HO HE BJIMSET Ha MOJIUCaXapuibl U T. II.

Mamepuanvt uccnedosanuna u peaxkmuegnl. 1 %-ii pacTBOp Kpaxmaina,
MOJIOKO, CtoHa, paz0OamieHHas B 5-10 pa3z, 0,1 %-ii pactBop #oma B 0,2 %-Mm
pactBope Hoauna kanus, 1 %-it pacTBOp CHIYYKHOTO (PEpMEHTA.

Ilpuéopwt. 1lpoOupku, BoassHas OaHs, MUMIETKH €MKOCThIO 1 1 5 ML

Xo00 onpedenenusa. bepyT uetbipe NpoOUPKHU, HyMEPYIOT ux. B npobupku 1 u
2 HAJIMBAIOT MO 5 MJI pacTBOpa Kpaxmama, a B IpoOupku 3 u 4 - mo 5 MJI MOJIOKa.



3atem B ipooupku 1 1 3 BHOCAT no 1 Mi1 pa30aBiIe€HHON CIIOHBI, @ B MPOOUPKH 2 U
4 - o 1 mx pacTBopa cbiuyxHoro gpepmenta. Bee 4 mpoOupku Ha 10-15 MuH cTaBsT
B BOJsiHYI0 OaHto ¢ Temneparypoit 37—40 °C. 1o ucredeHnn ykazaHHOTO BpEMEHHU
HaOII0JAI0T MPOU30UIEAIINE U3MEHEHHS B IPOOMPKAX C MOJIOKOM, @ pacllerieHHue
KpaxMmaja MpOBEpsIOT J00aBI€HUEM B NMPOOMpPKM 2-3 Kameiab pacTBopa Hoaa B
nonune xanus. [lonyyeHnnsie pe3ynbTaThl 3aHOCAT B TaOIUILY

Omnpenenenue cneupuIHOCTH GEPMEHTOB

Cyo6ctpats! u hepmeHTHI Howmepa npobupok
1 2 3 4
Kpaxman + + - -
Kazenn monoka - - + T
Amunaza + - + _
ChIuy>kHbIH (pepMEHT - + - +
W3menenue nieta pacteopa

PeByanaTH OIbITa OOBSICHAIOTCS TEM, YTO CTBOPAKUBAHHC OeJIka MOJIOKa
MPOUCXOJUT BCJICACTBHUC YaCTUYHOI'O THAPOJIN3ad KA3€CHHA ITPHU YHACTHU CBITY>KHOT'O
Q)epMeHTa, a KpaxmMaJ paCcICIsaCTCsa TOJIBKO ITOA ﬂeﬁCTBHeM aMuJia3bl CJIIFOHBI.

TepMo1a0MJIBHOCTH (PEPMEHTOB

OnHUM U3 XapaKkTepHBIX CBOMCTB (DEPMEHTOB SIBIISICTCS MEPMOIAOUTILHOCHY,
T. €. YyBCTBUTEIBHOCTh (JEPMEHTA K HEOOIBIIUM U3MEHEHUSIM TEMIIEPATYPBI CPEJIbI.
BonbmmHcTBO hepMEHTOB MU HarpeBaHUU Bhile Temnepatypbl 70°C yTpaunBaoT
CBOM KaTaJUTUYECKHE CBOWCTBA - WHAKTUBUPYIOTCA. CTENeHb WHAKTUBALMU
3aBUCUT OT JJUTEIBHOCTHM TEIUIOBOrO BO3JAEHCTBUSA. B TepmosabuiabHOCTH
(GepMEHTOB MOXHO YOEIUTbCS MNpPU HCCIEIOBAHUM TUIAPOJM3a Kpaxmaia cC
ITOMOUIBIO AMUIA3b.

Mamepuanwvt uccneoosanun u peakmuent. 1 %-ii pactBop Kpaxmana, CIOHa,
paz0asnennas B 10 pa3, 0,1 %-ii pactBop iona B 0,2 %-M pacTBOpe Hoauaa Kaus.

Ilpuéopot. 1lpoOupku, BoasHas OaHs, TUTIETKU HA | B 5 MUI.

Xo0 onpeoenenusa. B onHy wu3 npoOUPOK HaIMBAIOT OKoJo 1 Ma
MPOKUIIAYEHHON B TeueHUe 5-8 MUH pa30aBII€HHOM CIIIOHBI, B APYTYIO - OKOJO 1 M
HEKHUIISTYEHOM pa30aBlIeHHON CIIIOHBL. B 00e mpoOupku HaTUBAIOT 1O 3 MJ pacTBOpa
kpaxmana. Coaepkumoe mpoOUPOK MEPEMENINBAIOT, U MPOOUPKHU nmomMeiaoT Ha 10
MHUH B BOJITHYIO OaHro ¢ TemnepaTtypoiu 37—40°C.

3ateM B 00e¢ mpoOWMpKH TPHOABISAIOT Mo 2-3 Karmuik pacTBopa Hoja W 110
OKpacKe cMecel JIearoT BBIBOJIBI O MMPOTEKAHUH TUPOJIN3a Kpaxmada.

Binsinue pH cpeansl Ha aKTUBHOCTDH (DEPMEHTOB



Jis  pa3HbIX (EepMEHTOB CYUIECTBYIOT OIpeaesieHHble 3HaueHus pH
(KMCTTIOTHOCTH pacTBOpa), pu KOTOpoM (pepMeHT Hambosiee akTuBeH (ontuMyM pH).

Hanpumep, mis nencuna ontumym pH 1,5-2,5, nns menounoit docdarazbr
pH 9-10 u T.n. Ins amuiiazel caroHbel onTuMyM pH 6,8; B KHCIIOM M IET0YHOM cpenie
aKTUBHOCTh aMujia3bl cHmkaercs. OntumyM pH s aMumnassl CIIOHBI MOXHO
YCTAaHOBUTH TMPU OINPEJEICHUU CTENEeHU THAPOIN3a Kpaxmana IpU pa3IudHbIX
3HaueHusix pH. O pacuiemsieHnn Kpaxmajia CyJsiT MO €ro peakluud C pacTBOPOM
vona. Ilpm ompenenenHom 3HaueHun pH pacmierieHne kpaxmana OPOU30UIET
MOJIHOCTBIO, HO M0 MEpe YJaJIeHUsl OT ITOM TOUKU B KUCIYIO WU IIEIOYHYIO CpeLy
pacuieryieHue Kpaxmalia MpOU30MIeT YaCTUYHO HIIM K€ KpaXmall COBCEM He Oyaer
pacLIeIIsAThCS.

Mamepuanwvt uccneoosanus u peakmuewvt. Caona, pasdasinennas B 10-20
pa3, 1 %-it pacTBOp Kpaxmaia, pactBop Honaa, 6ydepusie pactBopsl ¢ pH 3,0, 7,0 u
9,0.

Ilpubopwr. tatuB ¢ npoOHpKaMu, TEPMOCTAT WM BOJAgHas OaHs
temmneparypoit 37—40°C.

Xo0 onpeoenenusa. B Tpu mpoOMpPKH HAIMBAOT 1O 3 MJI pa30aBICHHOM
ciroHbl. B mpoOupku cooTBeTcTBEHHO 100aBisa0T 1 Ma Oydepnoro pactsopa ¢ pH
30; 70 mw 9,0 mw mo 3 wma pactBopa Kpaxmama. ComaepKumoe IPOOUPOK
MEPEMEIINBAIOT U CTaBAT B BOJAHYIO OaHto. Uepe3 10 MuH mpoOUpPKH BBHIHUMAIOT,
T00ABIISIOT B KXKIYIO MO 2-3 KaIljid pacTBopa ioj1a M MO0 OKPACKe KUAKOCTHU CYISAT
O CTEMEHM TUpoJih3a Kpaxmana. Pe3yiabTaThl HaOMIOAEHUI 3aHOCAT B TaOIUIly U
JieaioT BBIBOJI 00 ONTUMalIbHOM 3HaueHuu pH i neiicTBusa GpepmMeHTa aMumasbl.

Omnpenenenne ontumyma pH amuinassl

Howmep npoOupku pH pactBOpa Okxkpacka ¢ fiojom
1 3,0
2 7,0
3 9,0

BiausiHne aKTHBATOPOB U HHTHOMTOPOB HA AKTUBHOCThH
(pepmenTOB

AKTUBAaTOPBI U UHTUOUTOPBI IPSIMO WJIM KOCBEHHO (JIJIOCTEPUUECKU) BIUSIOT
Ha AKTUBHBIA LIEHTP (epMEHTa U HU3MEHSIOT €ro KaTaIUTUYECKYI0 aKTHUBHOCTD.
AKTHBaTOpaMHy 4acTo CIIy’KaT MOHbI MeTauioB | nnu 11 rpynn, HEKOTOpbIE aHUOHHI,
TPUMNENTH]I TIAYTaTUOH U Ap. UHruOuTOpaMu MOTyT OBITh COJIM TSKENBIX METAIJIOB,
IPOMEXYTOUHBbIE WJIM KOHEYHbIE MPOAYKTHl pEaKUUU, CTPYKTYpHBIE AHAJIOTH
cyOCTpaToB, HEKOTOpbIE O€lIKkM W Apyrue BeuiecTBa. JlelcTBHE aKTUBATOPOB U
MHTUOMTOPOB MOXHO HAO/II0AaTh HA IPUMEPE aKTUBHOCTH aMUIa3bl.

Mamepuanvt ona uccnedosanusn u peakmugwpl. CiioHa, pazdaBieHHas B 3-5



pa3, 1 %-ii pactBop kpaxmana, 1 %-ii pactBop xjopuna Hatpus, 1 %-il pacTBOp
cynbdaTta Meu, pacTBOp ioja.

Ilpuéopwr. 1lltaTus ¢ npodbupkaMu, NUNEeTKku oobemMom 1 u 5 mut.

Xo0 onpedenenusn. B Tpu mpoOMpKHM HamWBaKOT MO 3 MJ pa30aBICHHOU
ciatoHbl. B mepByro mpoOupky mo0aBisitor 1 M pacTBopa XJopuja HaTpus, BO
BTopyto 1 mia 1 %-ro pactBopa cynbdara Meau, B TpeTbio - 1Myl BOJbI. 3aTeM B
KKJIYI0 MPOOMPKY OTMEPHUBAIOT MO 1 MJI pacTBOpa Kpaxmajia M OCTABISIOT MpHU
KOMHATHOM TeMmnepaTtype Ha 15 MuH.

Hanee u3 xaxaoi nmpoOupku oroupator no 0,5 Mia coAep:KUMOro B Apyrue
npoOupKH, AO0OABISIOT TyJa MO Karule pacTBOpa Hojaa U HaOmoIaloT okpacky. To
K€ CaMO€ MPOJENBIBAIOT JIBaXKJbl C MHTEPBAJIOM B 5 MUH. Pe3ynbTarhl 3aHOCAT B

TaOJUITY U JIETTaI0T BHIBOJIBI.
OnpeelieHHEe aKTUBATOPAa M MHTHOUTOPA aMHJIa3bl

Bpewms peakiuu, MuH Oxpacka ¢ #o10m
NaCl CuSOq4 H20
5
10
15

MCTO[[LI KOJMIECTBCHHOT'0 OINPEACICHUA AKTUBHOCTH (l)epMeHTOB

AKTHUBHOCTbH (hepMeHTa OOBIYHO OMPEACIISIIOT 0 CKOPOCTH yObUTH cyOcTparta
WIM 0 CKOPOCTH HAKOIUIEHUS MPOAYKTOB pPEaKLUMHU. 3a E€IWHUIY aKTUBHOCTHU
dbepMmenTa mNpUHAT Kaman (KaT), PpaBHBIA KOJMYECTBY (epMeHTa, KOTOPOe
KaTaJu3upyeT npespaienue 1 mons cyberpara 3a 1 c. Kpome Toro, npumMeHsoTCs
KpaTHBIE €IUHMIIBI, HapUMep, 1 HKatT (Hanokatain), paBubiii 1 ¢ 10 karana. Bonee
HIMPOKO YMOTPEONSIETCS MEXKIyHAapOoJHas €AUMHUIA AaKTUBHOCTU (PEPMEHTOB.
AKTUBHOCTb B MEX/yHapOJHbIX €MHUIAX COOTBETCTBYET KOJUYECTBY CyOCTpaTa B
MUKPOMOJISX, MpeBpameHHoro 3a 1 wmuH: 1E = 1 MxMonws/MuH. YaenbHas
aKTUBHOCTb - 3TO OTHOLIEHHWE AKTUBHOCTH K MAacce€ OYMILEHHOro (epMEHTa WIH K
macce 6enka. OHa BbIpakaeTcs B KaT/Kr wiu E/mr.

OnpeneneHne AKTUBHOCTH JINNA3BI

IMuaponuTudeckuii pepMEHT 1una3a IMHUPOKO PACIIPOCTPAHCH B TKAHAX KUBOTHBIX H
pacteHnit. OCOOEHHO MHOTO €ro COJCPIKUTCS B ITOJDKEITYJIOYHOM JKeyie3e, TKaHIX
MBIIIIT, CEMEHAX Pa3IMYHBIX PACTCHHH; TaK)K€ B 3HAYMTEIIBHBIX KOJUYECTBAX €ro
00pa3yroT IIeCHEBbIE TPHUOBI M HEKOTOphIe OakTepuu. Jlumaza KaTaau3upyer
pEaKIUIo pacHICIUICHUS J>KHUPOB Ha TJIMICPUH M JKUPHBIC KHCJIOTBI, KOTOpas
HAYMHAETCS OOBIYHO C OTINCIUICHHWS OCTaTKa >KUPHOW KHCJIOTHI B IIEPBOM
TIOJIOXKCHUU:



LT,HE—DUCR nunasa CH:—OH

I
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ITonyuyeHHbIE NIPU 3TOM KUPHBIE KUCIOTHl MOKHO HEUTPAIN30BaTh LIEIOYBIO.
[To KomuYecTBY MIENO0YH, MOMIEANICH HA TUTPOBAHUE CBOOOHBIX KHPHBIX KHCIIOT,
00pa3yrommxcsi 3a ONpeAeJICHHBI MPOMEKYTOK BPEMEHH, CYASIT 00 aKTUBHOCTH
JUTIA3HIL.

Mamepuanvt uccnedosanusa u peaxmugvl. MOJOKO NacTEPU30BAHHOE,
naunasza nomkenynounon skenesnl, 0,1 H. 1 0,01 H. pacTBOpBI THAPOKCUIA HATPUS,
0,1 %-ii pacTBOp eHoNpTaTEHHA.

Ilpuéboper. Kon6sl xonnueckue oobemom 100 mui, rpagyrpoBaHHas MUMETKA
eMKOCTBhIO | Mi1, BoasiHas OaHs, TepmocTaT Ha 37 °C.

Xo00 onpeodenenusn. B xonby ormepuBaroT 50 M macTEpU30BaHHOTO MOJIOKA,
npubaBisatoT 3-5 kanenb ¢penondranentna u Heitpanmuzyiot 0,1 H. pactBopom NaOH
70 c1a00-pO30BOTO OKpaIIWBaHUs, HE McUe3aromero B TeueHue 30 c¢. 3aTeM K00y
CTaBsAT Ha 3-5 MUH B BOJsIHYIO O0aHI0 ¢ Temnepatypoit 37-40 °C u nmociye 3Toro B Hee
N00aBISAIOT 3 MJI pacTBOpa JUMNA3bl (3aMmedas mpu 3ToM Bpemsi). Coaep:kuMoe KOJIObI
TIIATEIBHO TEPEMEIINBAIOT, OTOMPAIOT B KOHHYECKYIO KOJIOy 5 M cMmecH,
OXJIQXKJAIOT MOJ CTPYyEW BOJAOIPOBOJHOM BOJABI U TUTPYIOT M3 Mukponunerku 0,01
H. pactBopom NaOH. Ilomy4yeHHsle pe3ynbTaThl BBIPAXKAIOT TpadHUUecKH,
OTKJIaJbIBasi 10 BEPTUKAIM KOJIMYECTBO Noueamero Ha tutposanue 0,1 H. pacTBopa
NaOH, a nmo ropusonTanu - Bpems HHKyOanuu. Beraucinstor akTHBHOCTH (A) B
MKMOJIb/MUH 110 opmyJie

A=(V-V0)50/(5t1)
rae A - akTUBHOCTb JIMIa3bl B MKMOJb/MUH; Vo - 00beM pacTBopa NIEJIOYH,
MOIIeANINKA Ha HEUTpaNM3aldi0 MOJOKa B Hayaie skcnepumeHta; V1 - oObem
pacTBOpa IeJ0YM, MOUIEAIINI Ha TUTPOBAHUWE 5 MJI CMECH B KOHIE omnbITa; 50 -
00beM MOJIOKA, B3SATHIM Ha aHalu3; 5 - 00bEM PEAKIMOHHOW CMECH, B3SATHIA Ha
TUTPOBAHUE; 1 - BpeMs IKCTIEpUMEHTA.

OnpenesieHue aKTUBHOCTH TPUIICHHA

Tpuncun OTHOCUTCS K KIAcCy THAPOJNA3, IMOJAKIACCY TENTUATHAPOIIA3
(mpoteonutnueckue Qepments). OH KaTaqu3upyeT peaklHi0 pacHleTIeHUs
NENTUAHBIX CBs3ed B Oenkax M nonunentuaax. O0 akKTMBHOCTU TPUIICHHA MOYKHO
CYIUTh 0 HAapacTaHWIO aMUHHOTO a30Ta B PEAKIMOHHOH cpene, Iie B KauecTBe
cyOcTpara UCIONb3yeTCs] Ka3eHH.

Mamepuanvt uccnedosanus u peaxkmuewl. PacTBop KazewHa, pacTBOp
TpunicuHa, 0,1 H. pacTBOp THAPOKCHAA HATpHs, pacTBOp dopmanuna (dpopmodn), 1%-
i pacTtBOp peHondTaIenHa.



Ilpuéopwr. Konbbl konndeckue eMkocThio 100 mu1, munerka oobemom 10 mit,
BoJsiHas OaHs, TepmocTat Ha 37 °C.

Xo0 onpeodenenus. B xonOy otrmepuBator 50 M pacTBopa Ka3ewHa,
MOJOTPEBAIOT Ha BOASHON OaHe m0 temmepatypbl 35-37 °C u npubasmsitor 1 mn
tpuncuna. Cpa3y otouparot 10 mi pacTBopa U ONpEAENsiOT B HEM aMUHHBIN a30T
MeroaoM ¢opmosibHOro TUTpoBaHus. Koy ¢ ka3eMHOM U TPUIICMHOM CTaBSIT B
tepMmocTaT npu Temmeparype 37 °C, 3atem uepe3 30, 60 u 90 mun otdéuparot no 10
MJI pacTBOpPA U B OTOOpaHHBIX MPoOax OMPEeesIIOT Colep)KaHie aMMHHOTO a30Ta.

OmnpenesieHne aMUHHOTO 230Ta METOAOM (POPMOJILHOTO TUTPOBAHUSA

K 10 mu uccnexyemoro pactTBopa mpubaBisioT 5-6 kanenb GeHonadTanenHa u
tutpytot 0,1 H. pactBopoM NaOH 1o ci1abo-po30Boro okpamrBanus (He 3aUChIBast
o0bem). 3aTeM B pacTBOp 100aBisAOT 2 M gopMoia ¥ BHOBb TUTpyroT 0,1 H.
pactBopoMm NaOH 1o crmaGo-po30Boro okpanmBaHus (3aMUChIBas 00BEM).

[Ipupoct amMUHHOTO a30Ta BBIPpAXKAIOT TpadUUecKH, OTKIAAbIBAs IO
BEPTUKAIH KOJMYECTBO aMHHHOTO a30Ta, a MO TOPU3OHTAIM - BpEMs HMHKYOAIuu.
AKTUBHOCTb TpUIICHHA (A) B MKMOJIE/MHUH BBIYHUCIISIOT IO (popMyJie

A= (Vi- Vo) 50/ (10 t),

rae A - aKTUBHOCTh TPHUIICMHA B MKMOJb/MHH; Vo - 00BE€M pacTBopa WIEIOYH,
MOIIEIINNA Ha TUTPOBAHUE PEAKIMOHHOW CMECH B Hadaye J’KCcIepuMeHTta; Vi -
00bEeM pacTBOpa IIEJI0OYH, MOMIEANNN Ha TuTpoBaHue 10 M cMecH B KOHIIE OIbITA;
50 - 00beM MoJIOKa, B3ATHIM Ha aHamu3; 10 - 00bEM peakIIMOHHON CMECH, B3SITHIM HA
TUTpPOBaHUE; t - BpeMsi IKCIIEPUMEHTA.

Onpene.ﬂelme AKTUBHOCTH aMUJIa3bl
OnpenesieHne aKTUBHOCTH AMUJIA3bI METOI0M CEPUITHBIX pa3BeleHui

Mertoa OCHOBaH Ha OMNPENEICHUM HAWMEHBIIETO KOJUYECTBA AMU/IA3bL,
MOJIHOCTBIO  PACHICTUISIIONIEH TMPU CTAHIAPTHBIX YCIOBUAX (ONTHUMAaIbHOM
3HaueHuu pH u Temmepartypsl) Bech [00aBIEHHBIM KpaxMal. AMuIIa3Has
AKTUBHOCTH CJIFOHBI BBIPAXKaeTCs B YCIIOBHBIX eIMHUIAX (y.€.) 1Mo konmaecTBy O/]
%-ro pacTBOopa Kpaxmaja, paclieriieMoro 1 M Hepa3BeACHHOHW CIIOHBI MpHU
temmepatype 37 °C B tedenue 30 muH. B HOpMe aMuiia3Hass aKTUBHOCTD CIIFOHBI
paBHa 160-320 y.e.

Mamepuanwt uccnedosanusn u peaxmuent. Citona, pazoasiensas B 10 pa3
(1 M cmronsl cmemmBaT ¢ 9 mia Boael), 0,1 %-ii pacTBOop Kpaxmana, pacTBOp
Homa B oguae Kajus.

Ilpuébopw. lltaTus c npodbupkaMu, nunerka oobemom 1 mi1, TepMocTaT Ha
37 °C.



Xo0 onpedenenusn. B 10 npoOupok HamuBaroT no 1 mu Boubl. Jlanee B
NepBYI0 POOUPKY 100aBisa0T 1 M pa3daBieHHON B 10 pa3 CIIOHBI U XOPOIIIO
MepeMeNnIMBaoT. 3areM | MJI KUIKOCTH W3 IEPBOM MPOOUPKHU TMEPEHOCST BO
BTOPYIO MPOOUPKY U TaKXkKe TIIATEIbHO MEPEMEIINBAIOT. B TpeThio MpoOUpKYy U3
BTOpOM mepeHocAT 1 mit xuakoctu u T. A. M3 nocneaneit (necaroit) npoOupku 1
MJI CMECHU BBUIMBAIOT. B Kaxayro mpoOupKy BHOCAT 10 1 mMul pacTBopa Kpaxmala u
nepememuBaioT. Bcee mnpobupku mnomemaior Ha 30 MUH B TepMOCTaT MpHU
temneparype 37 °C. Ilocne nHKyOanuu nNpoOUPKU OXJIAXKIAIOT BOJIONPOBOJAHOU
BOZIOM M AoOaBisitoT 1o 1-2 kamiam pactBopa ionaa. XKuakocte B mpoOupkax
OKpalIuBaeTCsi B KEIThIM, pO30BbIK U (PUOJNIETOBBIA 1LBET. Pe3ynbrarsl
HaOJI0ICHUN 3aHOCAT B TAOIUILY

Oxpacka c Pa3Benenue ciroHbI B IpoOUpKax

oaoM (Homepal 1 2 3 4 5 6 7 8 9 10
Mpo6HpoK) 1/20 | 1/40| 1/80| 1/160 | 1/320 | 1/640 | 1/1280 | 1/2560 | 1/5120 | 1/10240
Kenras

Po3oBas

duoneronas

OTMeUaT TOCIEIHIOI MPOOMPKY C JKENTOH OKPACKOW >KUIKOCTH, TIE
TUAPOJIN3 KpaxMmala Mpollell MOJHOCThIO, U JIEJIal0T pacueT aMUJIa3HOW aKTUBHOCTH
CJIIOHBI.

Ilpumep. JJonyctum, 4TO KeNITasg OKpacka MOsIBUIACh B YETBEPTOU MpPOOUpPKE,
rae ciatoHa Obuia pasdaBieHa B 160 pa3. YMHOXKHUB BEIWUYMHY pa3BeAeHUs Ha 2
(pacTBOp Kpaxmalia B OMbBITE B MWUIMIWTPAX), MOJYYUM aMUIA3HYIO aKTUBHOCTH
JUIsl JaHHOTO pacTBopa: 160 « 2 =320, 1. €. N0 BIUMSHUEM aMHJIa3bl, COAEpKalIehcs
B | M Hepa3OaBIeHHOW CIIOHBI, Tpoumsomnuio pacmeruieHue 320 ma 1 %-to
pacTBopa Kpaxmara.

Onpedenenue akmugHocmu anbpa-amunazvt YomoxKoaI0pumempuiecKum
MEemooom

Mamepuanwt uccneooseanusn u peakmuest. Carona, pazoasierHas B 10 pa3 (1
MJI CIJIIOHBI cMeluBaroT ¢ 9 miu Boabl), 0,15 %-ii pacTBop Kpaxmana-uHIUKATOPA,
pactBop Homa B Mommae kamusa (Dago = 0,22 + 0,01). IIpurotoBieHnue pactBopa
KpaxMmaja: B3BeCUTh 1,5 T Kpaxmana-uHAMKATOpa, NMEPEHECTH B MEPHYIO KOJIOYy
BMecTUMOCTRI0O 100 wmim, moGaBuTh okojg0o 30 M AUCTHIIMPOBAHHOW BOJIBI,
MOMECTUTh B KHISIIYI0 BOJASHYIO OaHIO MpH IMOCTOSHHOM TMEPEMEIIMBAHUU [0
nosiBnieHus omnanecueHuuu. KonOy oxnaauTts, no6aButh 10 Mia  ameratHoro
oydepnoro pactBopa (pH 4,7), obvem B konbe moBectm g0 100 wmi
JTUCTUJUTUPOBAHHOW BOJIOM.

Ilpubopwr. 1lltatuB ¢ mpoOupkamMu, KOJOBI OMKOCTBIO 50 MII, THMETKH
o6bemoMm 1 u 10 mi, Tepmoctat Ha 37 °C, POTOINEKTPOKOIOPUMETP.



Xo00 onpeodenenusa. 5 M1 UCCIETyeMOTr0 pacTBopa (pepMeHTa BBIICPKUBAIOT B
tepmocTate npu Temieparype 30 °C B Teuenue 5-7 muH, 3areM a00aBiusioT 10 mi
pactBopa kpaxmaina. MukyOupytot B Tepmoctate npu temmneparype 30 °C B TeueHue
10 muH. 13 cmecu otOuparot no 0,25 mi, moMeamT B KO0y, KyJia 3apaHee BHOCAT
25 wmu onHoro peareHta (Dago = 0,22 + 0,01). M3MepsitoT ONTUYECKYIO TIIIOTHOCTh
(A, =670 aMm) Ha criekTpo(oTOMETpe B KIOBETE C TOMIIMHOM ciiost 10 mm.

AKTUBHOCTB a-aMmJia3bl (A) pacCUYUTHIBAIOT 1O (popmyie

(DK' DO)/DK.O,I :C,

31€Ch D« - onTmyeckas IIOTHOCTH KOHTPOJIbHOTO pPacCTBOpa, Do - onTmueckas
IUNIOTHOCTL OIIBITHOTO pPacTBOpa, C - 6e3pa3MepHa;I BCJIMYMHA, BbIpaXXKaroumias
COOTHOIIICHUE ONTHYECKUX IJIOTHOCTEH OIBITHOIO M KOHTPOJIBHOI'O pPAacCTBOPOB

(0,02 < €< 0,07).

A =(7,26 « C-0,03766) /a
rae A - akTUBHOCTb alib(pa-aMuiasbl; a - pa3BeJeHUE.
OnpeneneHre aAKTUBHOCTH KaTaJIa3bl

depMeHT KaTasia3a COJIEPKHUTCS B CHIPOM MOJIOKE, 0COOEHHO MHOTO KaTaja3bl
HAXOJUTCS B MOJIO3MBE W B MOJIOKE, TOJYYCHHOM OT J>KHBOTHBIX, OOJIBHBIX
mactuToM. Karamaza MpHUCYTCTBYeT TakkKe B KPOBH YEIIOBEKA W JKHUBOTHBIX U B
JTIOOBIX PACTUTENBHBIX WM KUBOTHBIX TKAHIX, SIBISSACH OJHUM W3 KOMIIOHEHTOB
AHTHUOKCUJIAHTHOM CHCTeMBbl opraHm3ma. Karamasa BBI3BIBAC€T  Pa3lIOKCHHE
MEPOKCHJIa BOJAOPO/Ia HA BOAY U MOJICKYJISIPHBIA KHCIIOPOI:

KaTadJgaa3a

2 H202 --------- » 2H0+ 02

AKTHBHOCTH KaTajla3bl MOXET OBITh BBIPA)K€HA KOJIMYECTBOM MHJIJTUTPAMMOB
NEpPEKUCH BOJOpOJa, paspylieHHoW 3a 30 MHH IpU ONpPEAENICHHBIX YCIOBHSIX
onbITa. Iy onpefeneHuss Haluuus NEPEeKUcr BOJOPOJa UCIOIb3yETCsl TUTPOBAHKE
€€ pacTBOPOM I€pMaHraHaTa Kajausl B KUCJIOU cpefe:

5 H202 + 2 KMnOgs + 3 H2SO4 => 8 H20 + 5 O2 + KoSO4 + 2 MnSOy4

Omnpenenenne aKTUBHOCTH KaTajia3bl MoJioka o merony A.H. baxa u C.P.
3yoxoBoii

Mamepuanwvt uccnedosanus u peakmugwvl. MoJIOKO ChIpO€, pa3BeIeHHOE B 2
pasa (5 My MOJIOKa CMEIIMBAIOT ¢ 5 MJI BOJbI), 1 %-i1 pacTBOp mepekucHu BOI0PoOa,



10 %-ii pacTBOp cepHOil KucnoThl, 0,1 H. pacTBOp MepMaHraHara Kajus.

Ilpuoopsr. Konudeckue koyiObl BMecTUMOCThIO 100 M, TIUNETKH
rpajgyupoBaHHble eMKOCTbIO 5 1 10 mu1, nuneTku oobemom 1 mil.

Xo00 onpeoenenusn. B 1Be KOHMYECKHME KOJOBI OTOMpPAIOT 1O 7 M
JTUCTUJUTUPOBAHHOM BOJBI. 3aT€M B OJIHY U3 HUX MPUOABIAIOT 1 MJ pa3BeeHHOTO B
2 pasza ChpIpOrO MOJOKAa, a B Jpyryro 1 ™I pa3BeAEHHOr0 MOJOKa, HO
peABapUTEIbHO NPOKUIsAYeHHOro. B 00e koi6bl nobamistor mo 1 ma 1 %-ro
pacTBopa MEpeKucH BOAOpoJAa U OCTaBiAOT Ha 30 MuH. 3aTeM B KaxAyio KOJ0y
npubaBisaor nmo 3 mu 10 %-i cepHOM KHUCIOTHI UIsl MNpeKpalieHus: AeHCTBUS
KaTtanassl U OTTUTpOBbIBatOT 0,1 H. pacTBOpOM mepMaHraHara Kajaus OCTATOYHOE
KOJINYECTBO NEPOKCHAA BOAOPOJA 10 IMOSBIECHUS CBETIO-PO30BOIO0 OKpAIIMBAHUA.
Pacuér pesynbprara ananusa npoBoauTCs o Gpopmyiie

A=((V-V0) 0,5+2) /t=(V-Vo)/t,

rie A - aKTUBHOCTh KaTaja3bl B MMOJb/MJI-MHH; V - 00BeM pacTBopa
nepMaHraHaTa, TMOIIEAIINA Ha THTPOBAHHWE KOHTPOJBHOW TpoObl; Vo - 00BEM
pacTBOpa NepMaHraHara, MoumeaIui Ha TUTPOBaHUE ONBITHOM MpoOkI; 0,5 - dhakTop
DKBUBAJICHTHOCTH TMEPOKCHUIA BOJAOpoaa; 2 - KOIPOUIMEHT, YUUTHIBAIOIIHMA
pa3BefieHre MOJIOKa; t - BpeMs skcniepuMenTa, 30 MUH.

OmnpeaesieHHe aKTUBHOCTH ChIYY’KHOT0 (pepMeHTa

CoruyxHblii  (pepMeHT o00JamaeT CrIoCOOHOCTHIO CBEPTHIBATH MOJIOKO U
HIMPOKO MPUMEHSIETCS MPU MOIYUYEHUH TBOPOTa U Chlpa. AKTUBHOCTBH CBHIYY>KHOTO
(epMeHTa BBIpaXXaeTCs B YCIOBHBIX E€IMHHIAX, XAPAKTEPU3YIOIIUX KOIMYECTBO
MOJIOKa, KOTOpOE CBepHETCs moj aeiicteueM 1 r depmenta npu temneparype 35 °C
B TeueHue 40 MuH.

Mamepuanvt uccnedosanus u peakmugni. Monoko ceipoe, 1 %-ii pacTBop
CBIUYKHOTO (hepMeHTa (IOPOIIIKA).

Ilpuoboper. Xumnueckuidi  crakaH eMmkocteto 100  wmi, nunerka
rpaayupoBaHHas o0bemMoM | Mil, ceKyHJIoMep, BojsiHas OaHs (Temneparypa OaHH B
TEUEHHE BCETO OMbITa JOJHKHA OBITh paBHa 35 °C).

Xo00 onpeodenenusa. B xumudeckuil ctakad HaIMBaOT 50 MJI MOJIOKA U CTaBST
B BOJIAHYIO OaHto ¢ Temneparypoit 35 °C. Uepes 3-5 mun k MoJoky npubdasistor 0,5
M 1 %-To pacTBOpa ChIUYX)HOTO (hepMeHTa, OBICTPO MEPEMEIIUBAIOT U BKIIOUAIOT
cekyHaomep. HabOmromaroT 3a cBepThIBAHMEM MOJIOKA JIETKMM TOKaYMBAaHUEM
CTakaHa WJIM TMPUKOCHOBEHHEM K MOJIOKY CTEKJISHHOW TMallOYKOM; IOSBICHHE
XJIONIbEB M CTYCTKa MOKa3bIBa€T Haualo cBepThiBaHUsA. [1o cexyHIOMEpYy OTMEHArOT
MPOJIOJKUTENIBHOCTh CBEPTHIBAHUS, T. €. BPEMs C MOMEHTa BHECEHUS B MOJIOKO
CBIUYKHOTO (pepMEHTA 10 TOSIBJICHUS XJIOMbEB. AKTUBHOCTh CHIYY>KHOTO (hepMeHTa
BBIYHCIISIOT 110 (hopMmyIie

A = (a*40) /(0,005 * n),



rae A - aKTUBHOCTBH CBHIUY)KHOTO (pepMeHTa B yCJIOBHBIX enuHunax (y.e.); a -
KOJIMYECTBO B3SITOTO MOJIOKa, MiI; 40 - cTaHAapTHOE BpeMsl CBEPTHIBAHUS MOJIOKA
(munyThl); 0,005 - Macca cbluyXHOro (¢epMeHTa, B3ATOrO0 Ha aHaiu3; N -
MPOJIOJKUTEIBHOCTh CBEPTHIBAHUS MOJIOKA B OKCIIEPUMEHTE (MUHYTHI).

KonTposbHabIe BOIPOCHI

. @epMEeHTBI U UX XUMUYECKas MPUPO/IA.

. Ctpoenne MoJeKyJbl epMeHTa. AKTUBHBIC U PETYIATOPHBIC LICHTPHI.

. ®epMeHTHI YeTBEPTUYHOH CTPYKTYphI. M30hepMeHTHL.

. O6mue cBoiicTBa (hepMEHTOB C IPYTUMHU KaTalu3aTOPaMH.

. OTnnuus GepMeHTOB OT HEOCIKOBBIX KaTaIN3aTOPOB.

. Mexanusm geiictBust pepmenToB. Cxema pepMEeHTaTUBHON peaKIuu.

. Bnusnaue Temnepatypsl u pH cpenbl Ha aKTUBHOCThH (DE€PMEHTOB.

. Ontumymsl pH wu  TemmepaTypbl, WX 3HAYC€HHE [JI1 ONpPEAeICHUs

dbepMeHTaTUBHOW aKTUBHOCTH.

9. B xakux eIMHUIIAX BBIPAKAETCSI aKTUBHOCTH ()ePMEHTOB?

10. TIpuHIMTIBI U METO/IBI OTIPE/ICTICHUsI aKTUBHOCTU (DEPMEHTOB.

11. Oxkcunopenykrasnl. buonoruueckoe 3HaueHUE.

12. Tpancdepaspl. OCOOCHHOCTH KaTalM3UPYEMbIX pEakIuid U HUX poJib B
oOMeHe BellEeCTB.

13.T'uaponassl. IlpuMepbl KaTaIM3UPYEMbIX PpPEAKLMH, MPOMBILIIJIECHHOE
MPUMEHEHHE.

14.JInaszpr. [lpumepsl peakuuid u ux MexaHusMm. M3omepassl. [Ipumepsr
peakIuil U uX 3HaYeHUE B OOMEHE BEILIECTB.

15.Cunrera3pl. OCOOCHHOCTH KaTalM3UPYEMbIX peakuuid U HuX Ouo-
JIOTUYECKAs POJIb.

16. BiiusitHue KOHUEHTPALMU CyOCTpaTa Ha CKOPOCTh PEAKIIMH.

17.KoHcTanTa Muxasnnca 1 MakCUMalibHAsi CKOPOCTh PEAKIIUU.

18.Tlepeuncnure HCTOYHUKH (hEPMECHTOB.

19.1IpuBenuTe mnpuUMeEphl HUCIOJIB30BaHUS (PEPMEHTHBIX IMpenapatoB B

MUILEBON MPOMBIIUIEHHOCTH.

00O ~NOoO Oorh WN -
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OBIIME MOJIOKEHUS O BHIITOJIHEHUA KYPCOBOM
PABOTBI

KypcoBas pabota — 3TO Ba)KHBII BHJI CAMOCTOSATEIHLHON PaObOTHI CTYACHTOB,
IPEICTaBIIAIONIAsE COOOM JTOrMYECKH 3aBEpUIEHHOE U O(POPMIIEHHOE B BUJIE TEKCTa
HAy4YHOE HUCCJEJOBaHME. DTOT BHJ PaOOTHI PACKPHIBAET TBOPYECKHUM MOTEHIIMAI
CTYJEHTOB, MOBBIIIAET YPOBEHbh UX TEOPETUUYECKON M MPAKTHYECKOW MOATOTOBKH,
dbopMupyeT HaBBIKM HAYYHO-UCCIEAOBATEIHLCKOM M CaMOCTOSITEIbHON pabOThl C
HAyYHOM M CIPABOYHOW JIUTEpaATypod, IO3BOJIAET Oojiee TIyOOKO H3yYUTh
ONPENEIICHHBIE TEMBI.

SIBnsisick 3aKOHYEHHBIM HAyYHBIM HCCIIEJOBAaHUEM, KypcoBas padoTa
J0JKHA OBbITh 0()OpPMIIEHa B COOTBETCTBUU C JEHCTBYIOLIMM TIOCYIapCTBEHHBIM
cTaHaapraM. YTo KacaeTcsi colepKaHus, cleAyeT MOMHUTh, UTO KypcoBas padbora
HE MOKET OBITh CKOMITMJIMPOBAHA W3 PA3IMYHBIX MCTOUYHUKOB HH(pOpMAIIUU, a
ABJISIETCA  CAMOCTOATENIBHBIM MCCIIEIOBAHUEM KOHKPETHOM TEMBI B paMKax
yueOHON mporpamMmbl. TeKCT HoikKeH OBbITh HamucaH T'PAMOTHBIM Hay4YHBIM
A3BIKOM C MUCIIOJIb30BaHUEM MMOHATUITHOTO U METOJOJIOTMYECKOTO arnmnapaTra HayKH.

Tembl KypcOBBIX paOOT MpeIaraloTcs CTyACHTY PYKOBOJUTENIEM C IIPABOM
BBIOOpA.

PykoBoguTens HazHayaeT KOHCyJbTaUMOHHBIE THU (1 pa3 B 2 Henmenu) s
UHIMBHUIyaJIbHOM palbOThl CO CTYyAEHTaMHU IO BONPOCAM BBIMIOJIHEHUSI KYpPCOBOM
paboTHI.

HOpHI[OK IMOATOTOBKHN KYPCOBBIX pa60T COACPIKUT CJaeayrumue 3Talbl:

1. Bo16op TemMbI paboTHI.

2. Cbop maTepualia, MOUCK JIUTEpaTyphl MO TEME, MEPEBO]] HHOS3BIYHBIX
HMCTOYHUKOB, IOJrOTOBKAa OuOnmorpaduu, COCTaBICHUE JMYHOTO
pabouero miaHa.

[IpoBeneHmne FKCIIEpUMEHTA WM PEIIeHUEe TPEICTaBIEHHON B paboTe
MPAKTUYECKOM 3a]1a4U

Odopminenue pe3yabTaToB

[ToaroroBka TekcTa pabOTHI U MPOBEPKA €r0 PYKOBOJIUTEIIEM
JlopaboTka TeKcTa B COOTBETCTBUU C 3aMEUaHUSIMU PYKOBOIUTES
[IpoBepka pabOThI B cUCTEME « AHTHUILIATHAT

3amura KypcoBou paboThI

CTPYKTYPA KYPCOBOM PABOTHI

w

N OA

KypcoBas paboTa COCTOUT U3 CISAYIOIUX Pa3aeioB

1. TuryabHblii Juct. [Ipumep opopmnenus npuseneH B [Ipunoxxernn

2. OrJjaBJjieHHe, B KOTOPOM TEPEUUCIICHBI BCE pa3zelibl KypcoBoil padoTel. B
OTJIABJICHUH PYOPUKHU JOJKHBI TOUHO COOTBETCTBOBATH 3arojloOBKaM TEKCTa,
B3aMMOPACIIOI0KEHUE pyOpUK  JTOJKHO MPaBUIBLHO OTpakaTh



MOCJIEIOBATEIbHOCTh U COMOJYMHEHHOCTh MX B TEKCTE. B KOHIE Kaxmou
rpadbl OrJaBlIE€HUE TMPOCTABISIOTCA HOMEPOM CTpaHHUIl, Ha KOTOPOM
HarnevyaTaH JIaHHbIN 3ar0JIOBOK B TEKCTE PaOOTHI

3. BBenenue, B KOTOpOM C(hOPMYIMPOBAaHO OOOCHOBAHHE BHIOOpPA TEMBI,
OMMCaHbl 1EIM W 3a7a4ud  padoThl, MpOaHAIU3UPOBAHA  CTEIECHb
pazpaboranHoctu nipobseMbl. O0beM BBelleHHs cocTaBisieT npumepHo 10%
TeKcTa (HO He MeHee | CTpaHHIIbI)

4. OcHOBHasi 4YacTb PadOThHI COCTOMT U3 JBYX rjaB. B mepBoil riaBe
IPUBOAUTCS 0030p JmTEepaTypbl 1o mpobiieme. CremyeT MOMHHUTH, 4YTO
TEOPETUYECKUM MaTepuasl, U3yYEHHbIM CTYJIEHTOM U W3JI0KEHHBIM B 3TOU
rJiaBe, HE JIOJDKEH OBITh MPOCTBIM «mepeckazomy». Creayer u3ydyuTh U
00001UTh UMEIOLTYIOCST MH(GOPMAIIUIO, TPOAHAIU3UPOBATE €€ U CHEeNaTh
3aKn0yeHue O COCTOSITHUM paccMaTpUBaeMOM TPOOJIEMbl HA CETOMHSIITHHIMA
JeHb. AHAINU3 JIUTEPATYPHBIX TAHHBIX MPOBOJIUTCS, KaK paBuiio, 3a 10 jerT.
Bo BTOpoi#i ri1aBe mpecTaBiieHa MpakTUYeCKas 4acTh UcciaeaoBanus. B atom
paszesne CTyACHT MPOBOIUT 00paOOTKy U aHAJIU3 JAHHBIX, MPEICTABICHHBIX

B 3aJlaHUU
3akouenue. B 310l yacTu pabOThl MPUBOASTCS OCHOBHBIE BBIBOJBI IO
pe3yJbTaraMm  IPOBEIECHHOTO  HCCIENOBAHMA.  BBIBOABI  JOJDKHBI

COOTBETCTBOBATh 3aJja4aM MCCJIC0OBAHUS, IPUBEICHHBIM BO «BBeneHum».
5. Coucok Jgurteparypbl. Odopmisercss B COOTBETCTBUU C JEHCTBYIOIIUM
I'OCTowm.

TEXHUYECKOE O®OPMJIEHUE KYPCOBOM PABOTHI.

PabGora momkHa OBITH BBHITIOJHEHA METOJOM KOMIBIOTEPHOTO Habopa B
TEKCTOBOM pemakTope Microsoft Word u HamedataHa Ha CTPYWHOM WJIH JTa3¢pHOM
OPUHTEPE B PEKHUME KAueCTBEHHOW Ie€YaTH HAa OJHOW CTOpPOHE JucTa Oeyoi
oymaru gopmara A4 (210x297 mm) gepe3 1,5 MexxcTpounsix uatepBana. [lpudr —
Times New Roman. Pasmep mpudra 14 (12) nmyHkroB. TeKCT NOKEH HWMETh
4&TKUE OuYepTaHusi BceX CHUMBOJIOB. lleuaTs momkHa OBITH O€3 CMa3blBaHUS U
HETpOoTeYaTaHHBIX MECT, TOMAPOK ¥ HCIIPABICHUIA.

JIOJKHBI COOJTIOAATHCS CIIEAYIOUIUE pa3MeEpPhI MOJIEH: JieBoe — 35 MM, IIpaBoe
— 15 MM (mociie oOpe3ku Kpaih MOKET YMEHBITUTHCS 10 10 MM), BepxHee — 25 MM,
HUKHEe — 20 MM.

Kaxnyro rrmaBy Tpebyercs HaumHaTh C HOBOro Jmcra. Kaxknmas riaBa
Ha4YMHAETCs co ciioBa «I aBay, 3aTeM UdPHI (UCTIOIB3YETCS CKBO3HAS HyMEpAIIHs
IJIaB BO Bceil pabote). ['maBbl, pa3gensl, MOApas3aeibl, MYHKTHI M IOJITYHKTHI
cleyeT HyMepoBaTh apaOCKUMHU IUdpaMu U 3alKUChIBaTh C a03aI[HOTO OTCTYIIA, B
KOHIIE HOMEpa TOYKa HE CTaBUTCSA. [JaBbl JODKHBI HMETHh MOPSIKOBYIO
HyMepalio B TMpeaelaXx BCEro TEKCTa JAUCCEPTallld, 33 HCKIIOUECHUEM
NPUIOKEHUH. 3arojoBKH TOJINaB CIEIyeT BBITIONHATH C HOBOTO ad3ama c



nporucHor OykBbl 0€3 TOYKM B KOHIIE, HE TOMYEPKUBAs, HCIOJIb3Ys
BbIpaBHUBAHUE (BBIKJIFOYKY) TIO LIEHTPY.

3aroyioBKM U TMOJ3aroJIOBKM OOBIYHO BBIJIEISIOTCS MOMYKUPHBIM HIPUPTOM
(momyckaeTcsi Te4yaTh 3aroJIOBKOB W TOJ3arojIOBKOB  0ojiee  KPYIHBIM,
oy upHbIM  1mpudTomM  Arial), BO3MOXHO HCIOJB30BAHHE KYpPCHUBHOTO
HauepTaHus. [lepeHOChl CI0B B 3arojloOBKax HE JOMYCKAKTCS, €CIU 3aroJIOBOK
COCTOUT W3 JBYX IPEJIOKEHUM, UX PA3IACISIIOT TOYKOU. B KOHUe 3a20/106K06
mouka ne cmasumcs! Ilepenoc cnoe 6 3azon06xax ne oonyckaemcs!

Ecnu rmaBa cocTouT U3 0JTHOTO pasjiena, To OH He HyMepyeTcs. Ecnu pazaen
COCTOUT M3 OJHOTO IMOApa3jelia, TO OH Takke He Hymepyercs. Hamuuue omgHOro
nojipasziesia B paszelie SKBUBAJICHTHO (DAKTUIECKOMY OTCYTCTBHIO Pa3/IeiioOB.

KpacHas ctpoka (OTCTyn mepBOil CTPOKU) 00s13aTEIbHO JeNIaeTCs B Hayaye
Kaxaoro abzama (¢ orcrynoM 1,25-1,27 cm OT 71€BOro mojis CTpaHuilsl). Jlis
HAJMUCEH Ha MHOCTPAHHBIX S3BIKAX WCIOJIB3YETCs JIATUHCKUKN mpudT. Pumckue
udpbl Tak)Ke IMeYaTaroTcs JATUHCKUM mpudToM. BripaBHUBaHUE (BBIKIIOYKA)
Tekcta yctaHaBiauBaercs «llo mmupuHe crpanunb». [lpum HamucaHum TekcTa
paboTHI ciienyeT n30eraTh «BUCIYUX CTPOKY», T.€. IEPEHOCUTH OJHY CTPOKY ab3ara
Ha CJIEAYIOLLYIO0 CTpaHUIly, WM 3aKaHYMBATh CTPAHUILy TOJHKO OJHOW CTPOKOM
ab3ara.

B TexcTe MOYKHO MCIIOIB30BaTh MIPUQTOBBIE BhIACICHUS (pa3Mep mpudra,
MOJTY>KHPHBIN, KypCUB), CTapaiiTech n3derarh «[1oguépkuBaHre CHMBOJIOBY.

Bce cokpamenusi, npuBOIMMBIE B TeKCTe pPaOOThI, JOJIKHBI OBITH
pacundpoBaHbl, 38 UCKIIIOUEHUEM HEOOJIBIIIOTO YKHCIIa OOIIECTPUHSATHIX.

OmneuyaTku, OMUCKH, TpadUyecKue HETOUYHOCTH JOMYCKAETCS HCIPaBIATH
NOJAYMCTKOM WJIM 3aKpallvBaHueM Oeslol Kpackod (KOppPEKTOpOM TEKCTa) H
HAaHECEHWEM Ha TOM K€ MeCcTe MCIpaBIeHHOro Tekcta. He nmomyckarorcs
PYKOITMCHBIE BKJIAIKU U BKJIEHKHU. OnevaTky, ONUCKU, HETOYHOCTH UCIPABIISIOTCS
resJieBo  pydkoil yepHoro mBeta. OtnaenbHble ciloBa, (OPMYJIbI, YCJIOBHBIE
0003HAaYEHHUsI Pa3peIIaeTCs BIUCHIBATH B TEKCT OT PYKH UYEPTEKHBIM HIPUPTOM
4yepHbIM LBeTOM. [loamnucu u mosicHeHHUs K pUCYyHKaM U rpadukam JT0JKHBI OBbITh
Ha JIMLIEBOM CTOPOHE.

Hymepanust cTpanuil NpOM3BOAUTCS BHM3Y, [0 IEHTPY CTpaHUIBI,
apabckumu nudpamu, mpudrom Times New Roman, pazmepom 12 myHKTOB B
npenenax HIDKHETO TOJA ¢ TaKUM pacu€TroM, 4YTOOBI 10 KOHIIA HUYKHEH CTPOKHU
TEKCTa OCTaBaJIOCh OKOJIO | cM (Tpu 3TOM OOBIYHO PACCTOSIHHE OT Kpasi CTPAHUIIbI
70 HWKHEro konoHTHutyna (B mporpamme Microsoft Word) cocraBnsier 1,27 cwm).
[Ipu Hymepauuu CTpaHUIl HE CIEIyeT MPOCTaBIATH THPE U JIPYyrue 3HAKU Ipe-
TUHAHUS.



[Ipu 3TOM mepBasi, BTOpasi CTpaHHIlAa HE HYMEPYIOTCS, TO €CTh HyMmepalus
HaunHaeTcs co crpanulibl «Coaepxanuey ¢ nupsl «3». CTpaHHIbI ¢ HA3BAHUAMHU
«I'maBa | O630p nutepatypb», «ImaBa |l CoOCTBEHHBIC HCCIEIOBAHUS» U
«IIpunoxxenusi» He HYMEPYIOTCS U B OOIIMIA CUET CTpaHUI] HE BXOIAT. TaOiHIIbl,
CXEMBI, PACIIOJIOKEHHBIE HA OTAEJIbHBIX JUCTaX, BXOJAT B OOIILYI0 HYMEpalHuio
ctpanuil. [Ipu 3TOM Ha CTpaHMIIAX PACIOJIOKEHHBIX B aTbOOMHON OpHEHTAIMU
HOMEP HE IPOCTABJISIETCS.

ITepeHOCHI CII0B IO cI0raM JIEJIarTCs 10 BCEMY TEKCTY padOThl, KpOMe
3aroJIOBKOB.

Jns wmrocTpaui TeKeTa paboThl JOIMYCTUMO HCIOJIB30BAHHE PUCYHKOB,
XUMUYECKUX M MaTeMaThuueckux (popmyi, cxem, quarpamm, tadmuil, hortorpaduii
U JIPyroro WUTIOCTPALIMOHHOTO Matepuayia. Bech WILTIOCTPAIlMOHHBIM MaTepual
(Tabnuipl, AMarpaMMbl U PHUCYHKH) JOJDKEH B 00s3aTEIbHOM TMOPSIKE HMETh
Ha3BaHMSI.

Wnmroctpauuu ciexyer pacronaraTb B paboTe HENOCPEICTBEHHO IIOCTE
TEKCTa, B KOTOPOM OHH YIIOMHUHAIOTCS BIIEPBBIC, WM Ha CICAYIOLIEH CTpaHULE.
Nmnroctpanyy, 3a  HCKIIOYEHMEM  WIIIOCTPAlUU  NPUIIOKEHHUM,  CIEAyeT
HYMepOoBaTh apabCKUMHU LKU(ppaMu CKBO3HON HyMepaluen.

Pucynku MOTyT OBITH BBITIOJHEHBI B YEPHO-0EIIOM WM IIBETHOM BapHaHTE.
dororpadun, WLTIOCTPUPYIOIIHE COOCTBEHHBIC HCCIICAOBAHMUS, MOKHO BKJICHBATh
B paborTy.

[Ipy noaroroBke TekcTa pabOThl, PUCYHKOB M TaOIUI HEOOXOAUMO
o0ecneunBaTh paBHOMEPHYIO KOHTPACTHOCTh M YETKOCTh MX M300paxeHwus, n3oe-
raTh MEJIKUX, MAJIOPA3JINYUMBIX JETAJIEH.

Bce nimtoctpaliinm 10KHBI BBITIOJHATHCS HA CTAaHAAPTHBIX JTUCTaX popMara
A4 u pazmeniaTbCs Tak, 4ToObI UX OBLIO YJI00HO BUJIETh O€3 oBOpoTa padoThl. B
ciy4ae OOJBIINX MIUTIOCTPAIMA, €CIIH MMOBOPOT pabOThl HEM30EKEH, pa3MeIeHUE
tabymnpl, doTtorpaduu, rpaduka W T.O. HAAO OPHEHTHPOBATH TaK, YTOOBI IS
IpOCMOTpa WUIIOCTPAllMK JWIJIOMHass paboTa pa3BopaduMBajiach IO YacOBOM
CTpeJIKe.

[Ipn pasmenieHMM WUTIOCTpALMi HE JTOMYCKAalTCA «pa3pbiBbl». Eciu Ha
CTpaHULIE C TEKCTOM BCE K€ HE XBaTaeT MecTa Il MOJIHOTO pa3MEIICHUs
TaOMUIBl, TUarpamMmel, potorpaduu, pucyHka u T.1I., TO UX CIEAYET MEPEHOCUTH
Ha CIEAYIOUIYI0 CTPAHUILY.

He crenyer mo tekcTy pabOThl HNPUBOAUTH MOIPSA HECKOJIBKO TaOJIHIL,
rpa@uKoB, auarpaMMm W T.J., TaK KaKk MOTYT BO3HHUKHYTh 3aTPyAHEHHUS IpHU
OMHCAaHUU COOCTBEHHBIX CY’KIEHHM, BBIBOJOB, MPEJIOKEHUN MO MPHUBEAECHHBIM
U (POBBIM JTaHHBIM.



He pnomyckaercs 3akaHumBaTh TJaBy (TOATJIABY) WILIIOCTpaluen 0e3
MOCTIEAYIONINX BBIBOJOB M yMO3aKIOueHUd. VumocTpanun He pa3MeniaroTcsi BO
BBCJICHUH U BBIBOJIaX PaOOTHI.

Nnmoctpauun, npu HEOOXOAUMOCTH, MOTYT HMMETh HAMMEHOBAaHUS U
NOSICHUTENbHBIE JlaHHbIE (MOJAPUCYHOUHBIH TekcT). [lpu s3ToM gomyckaercs
yMeHbIIeHre mpudTa Tekcra 10 12 myHKToB. CII0BO «PUCYHOK» U HAMMEHOBAHUE
NOMEIAIOT MOCJIE MOSACHUTENIBHBIX TaHHBIX M PACMOJIATraloT CIEAYIOMUM 00pa3oMm:
Pucynoxk 1 unu Puc. 1 — BHemnuii Buj npenapara.

NnmrocTpauuu, 3a HMCKIIOUYEHUEM WUIIOCTPAUUA NPUIIO0KEHUM, CIETyeT
HyMepoBaTh apaOckumu HudppamMu B mpeaenax Bceil paborel. Eciu B pabote
TOJIBKO OJTHA WJLTIOCTPAIHs, TO OHA 0003HAYAETCS «PUCYHOKY.

[udpoBoit Marepuan nomkeH oGopMisaTbcs B Bujae TaOiui. Tadmuiry
CJIeIyeT BBHITIOJNHATH B pabOTe HEMOCPEJACTBEHHO TMOCIE TEKCTa, B KOTOPOM OHa
YIOMHUHAETCSl BIIEpBbIC, WM Ha Ccleayrolieil crpaHuie. TalOauubl ciemyer
HyMepoBaTh apaOCKuUMH IMdpamMu MOPSIKOBOM HyMepaluend B mpenenax Bcei
pabotel. Ha3Banme TaOnauIBl cleayeT pa3Meliarth Haj Tabnuiei cieBa 0e3
a03aIlHOTO OTCTyNa B OJHY CTPOKY C €¢ HOMEepoM uepe3 Tupe. Han HazBaHueM 110
IIPaBOMY Kparo yKas3bIBaeTCsl HOMep TaOiuiel, HanpuMmep: «Tabmuna 1». Eciou B
paboTe ojHa TabnMIa, TO OHA JOJDKHA oOo3HavaThes «Tabmuna». Ilpu mepenoce
9acTH TaOJWIBI Ha3BaHWE TIOMEIIAIOT TOJBKO HAA TEPBOH YAaCTH TaOJHIIBL.
JlommyckaeTcsi yMeHbllleHHE pa3Mepa Impudra TeKCTa W MEXAYCTPOUYHOTO
WHTEpBAJa BHYTPU TAOMWIBI. 3arojIOBKA TaOJHIBl KaK TPABWIO BBIICISIOTCS
xupHbIM 1mpudToM. [lpu mepeHoce TaOMUIBI HA APYryl CTPAHUILY CJEIyeT
BKIIIOUUTHh «[IOBTOpATH Kak 3aroloBOK Ha KaXJOW CTpaHUIE» B CTPOKE
3aroJIOBKOB, uepe3 «CBOMCTBA TaOIUIIBD.

VYpaBHeHus U popMyIibl CIeAyeT BBIIEIATh U3 TEKCTa B OTIEIBHYIO CTPOKY.
Briie 1 Huxke Kaxkao (GopMyJibl WM ypaBHEHUS JOJIKHO OBITh OCTaBJIEHO HE
ME€HEEe OJHOW CTpOKU. llosCHeHus 3HAa4YE€HUK CHUMBOJIOB M  YHCJIOBBIX
KOA((DUIMEHTOB clieyeT MPOBOJAUTH HETIOCPEACTBEHHO MO (POPMYIION B TOM XKe
MOCJIeI0BATEILHOCTH, B KOTOPOM OHM JaHbl B opmysie. Beiie u HUXKe Kaxaou
dbopMysbl JOJMKHO OBITH OCTaBJIEHO HE MEHee OJHOM CBOOOJHOM CTPOKH.
3HaueHHEe KaXKJI0ro CUMBOJIA M YUCIOBOTO KO3 dUIIMEHTA ClIeyeT JaBaTh C HOBOM
cTpoku. IlepByro CTpOKY MOSICHEHUSI HAYMHAIOT CO CIIOBa «T/e» 03 JTBOETOYUSI.
Ecnu ypaBHEeHHe He ymelaeTcs B OHY CTPOKY, TO OHO JOJIKHO ObITh IMEPEHECEHO
MOCJIe 3HaKa PaBEHCTBA (=) WJIM MOCJE 3HAKOB IUTOC (1), MUHYC (-), YMHOXEHUS
(%), nenenus (:), WK APYrUX MaTeMaTUYECKUX 3HAKOB, MPUUYEM KOHEUHBIN 3HAK B
HayaJie CJIeQyIoniel CTpPOKH MOBTOPAIOT. DopMyIibl B paboTe ciaeayeT HyMepoBaTh
apabckumu 1dpamMu MOPSIKOBOM HyMmepaluel B Tpeaeniax Bcell paboThl, OO
pasjelnia B KpyribIX CKOOKax B KpailHEM IPaBOM IMOJI0KEHUHU Ha CTPOKE.



[Tpumep npuBeneHus: GOPMYIIbI B TEKCTE PaOOTHI:

1 3ij - Aij + Cij
B l05" T 3 @)

Tac Kij — KOMIICTCHTHOCTDB 3KCIICPTA,

3ij — CTENEeHb 3HAKOMCTBA J-TO KCIIEpTa C 00JIACThIO MPUMEHEHHUSI 1-TO
JIEKapCTBEHHOT'O CPE/ICTBA;

Cij — ctaxk pabOTBI |-TO IKCIEPTA;

Ajj — ICTOYHUK apryMEHTAIINH |-TO 3KCIepTa 10 I-My Iperapary.

Jnst u3o0pakeHus: MaTeMaTUYECKUX (POpMyJi, CUMBOJIOB IUIIOC-MUHYC (),
rpagycoB (°) W T.I., HCHOJB3YETCS BO3MOXHOCTb «Bcmaska cumeonos»
(mporpamma Microsoft Word).

®opmyel TOMENIaeMble B IPUIIOKEHUH JTOJKHBI HyMEPOBaTHCS OTACIBHOM
HyMmepanuen apaOckumu tudpamu ¢ goOaBieHHEM TMepen Kaxaod uudpoit
0003HaueHus NpuiiokeHusi, Hanpumep, opmyna (B.1). Ecnu B pabote npuBeneHa
oaHa ¢opmyia, ee Hymepytot (1).

B guniomHo#l paboTe JOMYyCKAlOTCS CChUIKM Ha 3aKOHBI, CTaHIApThI,
TEXHUYECKHUE YCIOBUS U JAPYTHE JOKYMEHTHI IPU YCIOBUH, YTO OHU MOJHOCTHIO U
OJTHO3HAYHO OTPEACIISIOT COOTBETCTBYIONINE TPEOOBAHMS.

Jl1g n300paxeHust CTPYKTYPHBIX XUMUYECKUX (DOPMYIT UCIIOJIb3YIOTCA
CTECMATM3UPOBAHHBIC IPOTPAMMBI — peakTopbl popmy (Hampumep I1SIS Draw).

B Tekctax Ha pycckoMm s3bIK€ W JIFOOOM APYroM, B KOTOPOM B KadyeCTBE
andaBuTa UCHOIB3YETCS KUPWIIUIA, MPUMEHSIOT «IAapHbIC KaBBIYKW», IS
AQHTJIMICKOTO W JIPYTUX SI3bIKOB, B KOTOPBIX HMCIOJIB3YETCS JIATUHCKHU HIpUQT
UCIIOIB3YIOTCS "aHruiickue KaBeluku'". Jleuc B CIOKHBIX CIIOBaX HE OTACISICTCS
npoOenaMu  (HampuMep, OKHUCIUTEIbHO-BOCCTAHOBUTENbHASA). Tupe Mexay
CJIOBaMU MpoOeTaMu OTACIISICTCSI.

B memom pexkoMeHayeTcss TpH KOMIIBIOTEPHOM Ha0Ope BHUMATEIHHO
CJICTUTH 32 YKa3aHUSIMU, BHOCUMBIMH B TEKCT IPOTPAMMHBIM OOECTICUEHUEM, 3TO
MIOMO>KET BOBPEMSI UCIIPaBUThH Opdorpapuieckre u MyHKTYaIlMOHHbBIE OITUOKH.

TpanuumonHo, paboTa 3aKaHYMBAETCSl YUCTOW HE3aNOJHEHHOM CTpaHuLIen



KypcoBass pabora cmimBaeTcsi ¢ MOMOIIBI0 TMANKHA-CKOPOCIIUBATENS WU
MOMENIAIOTCS B MaIKy ¢ GaiaaMu.

PET'JIAMEHT INTPEJOCTABJIEHUA PABOT HA ITPOBEPKY B
CUCTEME «-AHTHUIIJIAT' UAT»

1. OGyuaromuiicsi, He MeHee dyeM 3a 10 pabouux AHEHN 10 3alIUThl KypCOBOMH
paboTHI MPEIOCTABIAET PYKOBOAUTEIIO FIEKTPOHHYIO BEPCHIO 3aKOHUEHHOM
paboTHL.

2. Pabota, odopmieHHas ¢ HapyHIICHUSMU METOJUYECKUX YKA3aHUHA T10
BBITIOJTHEHHUIO, CYIIECTBYIONUX TPeOOBaHUH 1O OPOPMIICHUIO U TPEeOOBaHUI
K HAaMMEHOBAHMIO (paiija K IPOBEPKE HE JOIMYCKAETCs.

3. PykoBonurtenn, yOemuBmIMCh, YTO paboTa odopMiIeHA MPaBHUIBHO H
COOTBETCTBYE€T TpeOyeMOMY YPOBHIO B CHUCTEME «AHTHUILIArHar,
oTmpasisier  (Qaiid  WIM  KOHTPOJUPYET OTHpPaBKy oOydaroniumcs,
IIOCPEJICTBOM DJICKTPOHHOM MOYTHI Ha e-Mail ¢ momeTkoit B mojie «reMay -
anturiaruat. [Ipu 3ToM HauMmeHoBaHue ¢aiiyia B 005S3aTEIHLHOM MOPSIKE
uMeHyeTcs — (pamunusi, BUJ paboThl, JUCIUIUIMHA, B popMaTe yKa3aHHOM B
oOpasue — MBanoB_BKP, IBanoB_kypcoBasi_OprannuXum.

4. Tlocne mnonydyeHus OTBETHOTO IMHUChbMa C YKa3aHUEM MOJIOKHUTEIBHOIO
pe3yJsibTaTa u3MeHeHusl B (paiij ¢ padoToil 00JibIIIe He BHOCSTCS.

5. ®aitn ¢ KypcoBoit paboTOM 00yUYarOITUHCA CAMOCTOSATENIBHO pacleyaThIBaeT
U pa3MellaeT B Mamnke-cKopociuBaresie win ¢ainosoi namnke. [locne vero
oOyvarormumcsi Ha kadeape Moiy4yaeTcss OTMETKa Ha JIMIIEBOM 4YacTu
TUTYJIBHOTO JIUCTA.

6. B ciyuyae BbISIBICHUS PpACXOXKIECHUUW MEXIY COIEPKUMBIM ¢aina u
pacrieyaTaHHbIM ~ BapuaHTOM  padoTa  CHUMAaeTcs ¢ 3alIUThI.
OTBETCTBEHHOCTh U KOHTPOJIb 32 COOTBETCTBUEM JICKUT HA PYKOBOAUTEIE.
K 3ammTe momyckarTcsi TOJIBKO KYpCOBbIE PaOOThI, 3aperHCTPUPOBAHHbBIC
Ha Kadeape Kak MpOIIEIINe MPOBEPKY, MOJYyUYHUBIINE COOTBETCTBYIOIIYIO
OTMETKY Ha JIMIEBOM YaCTU TUTYJBLHOIO JIUCTA.

3AIIIUTA KYPCOBOM PABOTHI

3ammTa KypcoBOW pabOThl MOXET TMPOXOJUTh B MPUCYTCTBUM KOMHCCHUHU
npenojaBaresiei MUCHUIUIMHBL. J[J1 3a1uThl CTyAEHT TOTOBUT aokian (Ha 10-15
MHH) U HEOOXOIMMbIE K HEMY HWILTIOCTpanuu. B mokiaae m3naratoTcs OCHOBHBIE
pe3ynbTarhl paboThl. [lo OKOHYAHWUW JOKJIaJa CTYACHTY 3aJat0TCS BOIPOCHI.
OtBeuyass Ha BOIPOCHI, CTYACHT MOXET II0JIb30BaThCS KYpCOBOM paboTOMH,
MPUBOJAUTH COJEpKAIIMECS B HEH [JaHHbIE WM LUTUPOBATH OTICIbHBIC
nosioxkeHusi. [Ipu o1ieHKe KypcoBOM pabOThl YUHUTHIBAECTCS, HACKOJIBKO PE3YyJIbTaThl
pabOThl COOTBETCTBYIOT IMOCTABJICHHBIM IICJISIM, YUUTHIBAETCS YMEHHE CTYJEHTa
O0OCTOSITETPHO M YETKO JOJIOKHUTH Pe3yJbTaThl KypCOBOM pabOThI, a TaKxke
MOJIHOTA OCBEIICHMS MMOCTaBICHHBIX BONPOCOB. [I[puHMMaeTCs Takke BO BHUMAHUE
MOJHOTa W MPaBWIBHOCTh OTBETOB Ha 3aJaHHble BOMPOCHL. OIEHUBAIOTCA



KypcOBble paboThl IO CYHIECTBYIOIIEH 4YeTblpexOauibHOW cucTeMe (OTIMYHO,
XOpOIIO, YIOBJIETBOPUTEIBHO, HEYJOBIETBOPUTENBbHO). OLEHKAa 3a KypCOBYIO
3a00Ty BBICTABIISICTCS B 3a4ETHYIO KHUKKY. CTYJICHT, HE BBIMOJIHUBIIUN KyPCOBYIO
paboTy IO HEYBAKUTEIbHOW NPUYMHE, CUUTAETCS HMMEIOIIUM aKaJeMHYECKYIO
3a/I0JKEHHOCTh. Jlydiine KypcoBble pabOThl MOTYT OBITh MpEACTaBIEHBbI Ha
CTYJCHYECKYI0O HAy4YHYyI0 KOH(EepeHIHIo, JApyrue Hay4YHO-TIPAaKTUYECKHUE
KOH(epeHUUH.



[Tpunoxenue 1
[Tpumep odopmiieHHs] TUTYIBHOTO JINCTA KYPCOBOM pabOThI

MUMHUCTEPCTBO HAYKU 1 BBICIIEI'O OBPA3OBAHUS PO
OEJJEPAJIBHOE I'OCYJJAPCTBEHHOE BIOJDKETHOE OBPA3OBATEJIbBHOE YUPEXXJIEHUE BBICILIEI'O
OBPA30BAHMUS «CEBEPO-OCETUHCKHI TOCYJIAPCTBEHHbBIN YHUBEPCUTET UMEHU KOCTA
JJEBAHOBHUYA XETAI'VPOBA»

®dakyabTET XUMHUH, ONOJIOTHH U OMOTEXHOJIOTUN

Kadenpa opranudeckoii Xumun

KypcoBasi paGoTa nmo opranuyeckoil XuMmnu

Tema:

CryneHt 3 Kypca, HalpaBJIeHUE
MOATOTOBKH — OaKkajiaBpHar,
040301 «Xumus»

dUO

Hayunsrit pykoBoauTens:
PUO
VYyeHas cTelneHb, T0/KHOCTD

3aBenyromuii kKadeapoil opraHMuecKoi XuMuH, 1.X.H., Ipogeccop
AbaeB Biragumup TaiimypazoBuu

" " 2021r.

Baagukaska3 2021



[Tpunoxenue 2

OO0pa3ubl onucaHusl JOKYMEHTOB:
OdunuanbHbie JOKYMEHTDI

0]l aBTOPOM
Poccuiickas ®enepanus. [Ipesunent (2000- ; B. B. Ilytun). Ilocnanue
IIpesunenta Poccuiickoit @eneparun  Denepanbaomy CoOpaHUIO
Poccuniickoit ®enepannu [Tekcr] // Poccmiickas razera. — 2015. — 4 nek.
Poccuitckas @enepauus. ['ocymapcteennas [lyma. ['paxkmanckuil KOaekc
Poccuniickoii ®denepanuu [Tekct| : yacTu mepBasi, BTOpasi, TPETbi H
yeTBepTas : TEKCT ¢ u3M. u jom. Ha 1 amp. 2016 r. — [Odun. u3a.]. —
Mockasa : DKCMO, 2016. — 860 c. — (AKTyaapHOE 3aKOHOAATEILCTBO).
1o/ 3arjiaBuemM
Konctutynusa Poccuiickoin @enepaunu [TekcT] : mpuHsATa BCEHAPOIHBIM
rosiocoBanueM 12 nekadps 1993 rona : TeKCT ¢ MOCIEAHUMH U3M. U JIOIL.
Ha 2016 r. — [Odurr. uzn.]. — Mockpa : IKCMO, 2016. — 29 c. — (3akoHbl
U KOJICKCBI).
O Boiickax HanuoHajdbHOM rBapauM Poccuiickont @enepanum [Tekct] :
demep. 3akoH ot 3 wmrona 2016 1. Ne 226-®3 // CobGpanue
3akoHojarenbcTBa PO. — 2016. — Ne 27, 9. I. — Ct. 4159.
O6 OoOmectBeHHOM coBeTe mnpu DeaepanbHOM  areHTCTBE 10
YIPaBICHUIO TOCYJIAPCTBEHHBIM HMMYIIECTBOM [DJIEKTPOHHBINA pecypc] :
npuka3 PocumytiectBa oT 2 ceHT. 2016 Ne 301 (mokymeHT omyOauKoBaH
He Obu1) // CripaBouHas mpaBoBas cucteMa «Koncynbrant [lmroc». Pasa.
«3akoHOAaTENbCTBOY». MH(DOPM. OaHK « IKCHEPT-MPUITIOKEHUE.
Momnorpaduu
1. mox aBTopom
OJIMH aBTOP
ABeppsinoB, FO.M. OOuiectBo3HaHME: TMOHATHA U TEPMUHBI [TeEKCT]
cioBapb-cripaBoyHUK : [okoso 2000 ct.] / KO.. ABepbsiHoB. — MockBa :
Oxk3ameH, 2016. — 527 c.
JIBa aBTOpA:
ITerepcon, JI.I'. Pa3 — cTyneHbka, iBa — CTylneHbKa... [TekcT] : mpakr.
KypC MaTeMaTHKH JjIsi JOLIKOJBbHUKOB : MeTOJ. pexomeHiauuu / JL.I.
ITerepcon, H.II. Xonuna. — 3-e¢ u3m., mom. u mepepad. — Mocksa :
IOBenra, 2016. — 252 c.
TpHU aBTOpAa:
Hertsaps, A.B. Dxonorust benoropes B mudpax [Tekcr] / A.B. Jlertsps,
O.M. I'puropbeBa, P.}O. TarapunueB ; Jlemn. arpomnpoM. KOMILIEKCa HU
BOCIIPOM3BOJICTBA OKpy:karoimie cpenbl benrop. o6n. — benropon
KOHCTAHTA, 2016. - 122 c.
2. TI0J1 3arjlaBUEM



OuaokpuHosiorust [Tekcrt]| : Hal. pykKoBOJACTBO / Accoll. M. O-B IO
kadyecTBy, Poc. accoi. sngokpunHosioroB ; noa pen. M.M. Ienosa, I'.A.
Mensanuenko. — Kpart. u3n. — Mocksa : [DOTAP-Menua, 2016. — 741 c.
— (Harm. pyxoBoacTBa).

COopHUKH

Pycckas xkaBanepus B IlepBoldi MHpPOBOM BOMHE: BOCIOMHHAHUS
yuyactTHukoB [Tekctr] / coct., mpeauci., kommeHT. C.B. Bonkoa. —
Mocksa : AUPUC-nipecc, 2016. — 526 c. — (benas Poccus).

AKTyanbpHBIE TMPOOJEMBI COBPEMEHHOH (UIOJIOTHA W METOIUKH
npenojaBanus s3bika [ Texcer] : marepuansl VIII MexayHap. Hayd.-IIpaKT.
untepHeT-koHd., Open, 8-18 aek. 2015 r. / M-Bo oOpa3oBaHus U HAyKH
Poc. ®enepanuu, OpraoBCKUl TOC. MH-T SKOHOMHKHA M TOPTOBIHU ; O]
o6mr. pea. H.A. bounapesoii. — Open : U3n-Bo Openl UDT, 2016. — 183 c.
Jncceprauumn

Kamenea, T.H. Tpanchopmamuss cemMeiHO-OpauHbIX TMPAKTUK B
obmectBe pucka [Tekcr] : muc. ... A1-pa commoi. Hayk : 22.00.04 / T.H.
Kamenena. — Kypck, 2016. — 432 c.

ABTtopedepaTsl quccepTanui

Kunenko, A.C. BepXxoBHbIil TallHbI COBET B CUCTEME BJIACTEOTHOIICHUHN
Poccuiickoit  mmmepun  (1726-1730  rr.): HCTOPUKO-TTPABOBOE
uccinenoBanue [Tekcr] : aBroped. auc. ... Kaua. ropua. Hayk : 12.00.01 /
A.C. XKunenko. — benropon, 2016. — 23 c.

JlenmoHupOBaHHBIE PYKOIIUCH

3HayeHue BOAHOTO (pakTopa mepeaadyu B paclpoCTPAaHEHUU rematuta A B
coBpeMmennbii nepuoa [Texcr] / T.H. beictpoBa, A.A 3anecckux, K.B.
brnoxun [u gap.] ; Hwxkerop. Hayd.-ucciel. HUH-T SHUJAEMUOJOTHH U
mukpoounonoruu. — Huwxuuit Horopon, 2016. — 24 ¢. — Jlen. 8 BUHUTU
PAH 08.06.2016, Ne 84-B2016.

Crangaptbl
I'OCT P 56235-2014. 3asBneHue U NpoBepKa XapaKTEPUCTUK H3OJSLUU
BO3JyIIIHOIO IIyMa 3BYKOM3OJALMOHHBIX wu3fenuii [TekcTt]| : Hai.

crangapt Poc. ®enepanmm / paspabd. Hayu.-mcciaen. wH-TOM CTPOHT.
¢usuku Poc. akaja. apXUTEKTYphl U CTPOUT. HayK. — Bex. 2015-12-01. —
Od¢uwurr. m3n. — Mocksa : Crangaptuadopm, 2015. — 11 c.

WU

M3nenust xongutepckue. Mznenus mnpsHuuHble. OOIME TEXHUYECKHE
ycnoBus [Tekcr] : Mexroc. cranmapt / pa3pad. Hayd.-uccimen. wH-TOM
KoHAUTEp. MpoM-cTH Poc. akan. c.-x. Hayk. — B3amen 'OCT 15810-96 ;
BBen. 2016-01-01 — Uzn. odur. — Mocksa : Ctangaptuadopm, 2015. — 7
ct

COOpHHKHU CTaHIAPTOB

Wznenust kpenexHble ISl COCYJI0B M anmnapaTtoB Ha JaBjeHue g0 130
MITA. Tunel. Konctpykumu wu pasmepbl. OOmue TEeXHUYECKUE



TpeboBanus [Tekct] : ¢0. cranmaproB opranuzauuu : CTO 00220227-
007-2010 — CTO 00220227-013-2010 / OAO «UpxyrckHUMxummann» ;
pa3zpad.: A.M. Kyznenos [u ap.]. — Beea. 07. 09. 2011 r. ; B3amen OCT
26-01-138-81 — OCT 26-01-144-81. — Upkytck : Upkyrck HUNxummar,
2010.-98 c.

OTueThl 0 HAYYHO-UCCIIE0BATENbCKON padboTe

[IpoBeneHne  OpPUEHTHMPOBAHHBIX  MCCIEOOBAHWMKA IO  HAYYHO-
MH(POPMAIIMOHHOMY OOECIEYEHHIO MPUOPUTETHBIX HAIpPaBICHUN U
KPUTHYECKUX TEXHOJIOTHH pa3BUTHS HAyKH, TEXHOJOTHMM W TEXHUKHU
[Texct] : otueT 0 HUP (3ak:rod.), BBINIOIH. 32 CUET CPEACTB OO IPKETHOTO
¢unancupoBanus BUHUTU PAH (2008 r.) : Ne 01.2.00606657 / J1.®.
bopucoa, B.A. HBanuenko, B.M. 3aunenun [u np.]. — MockBa :
BUHUTU PAH, 2008. — 268 c. — uB. Ne 02.2.00950863.

[TaTenThI

ITar. 2579759 Poc. Depepamusa, MIIKH 04 K 1/00. Cmooco6
dbopMUpOBaHUS  MTOMEXOYCTOMYMBBIX  IIMPOKOTOJOCHBIX  CHUTHAJIOB
[Tekct] / E.I'. Kunsaxos, C.I1. benos, .M. Ymakos [u 1p.] ; 3asBUTENb U
nateHTooOnaaarens ®I'OY BIIO benrop. roc. nau. uccnea. yu-t (HUY
«benl'¥»). — Ne 2015110495/07 ; 3asBn. 25.03.2015 ; omy6. 10.04.2016,
bron. Ne 10. - 11 c.

WIIn

Cnoco6  dopMmupoBaHHS  MMOMEXOYCTOMYMBBIX  IMHPOKOIIOJIOCHBIX
curHanoB [Tekcr] : mat. 2579759 Poc. ®enepanusa : MIIKH 04 K 1/00 /
E.I'. Kunsakos, C.II. benos, .M. YmakoB [u 1p.] ; 3asBUTENb U
nateHTooOnaaarens ®I'OY BIIO benrop. roc. nau. uccnen. yu-t (HUY
«benl'¥»). — Ne 2015110495/07 ; 3asBn. 25.03.2015 ; omy6s. 10.04.2016,
bron. Ne 10. - 11 c.

ABTOPCKHE CBHUJICTEIILCTBA

A.c. 1757116 A1 CCCP : MIIK H 04 L 7/08, H 04 J 3/06. YcTpoiicTBO
IIUKJIOBOM CHHXPOHHU3AIIMA MHOTOKAaHAJIbHBIX CHUCTEeM CBs3u [Tekct| /
npaBooOmanarenu: JIL.LH. Ocenenpko, JI.LU. Kopwictuna, C.II. benos [u
ap.]. — Ne 4799717/09 ; 3asBa. 05.03.1990 ; omy6:1. 23.08.1992. — bro. Ne
31.-5c.

WIIn

VYCeTpoicTBO MUKIIOBOM CHHXPOHU3AIIMM MHOTOKAHAJBHBIX CHCTEM CBS3H
[Tekcr] : a.c. 1757116 A1 CCCP : MIIK H 04 L 7/08, H 04 J 3/06 /
npaBooOmanarenn: JIL.LH. Ocenenpko, JI.U. Kopeictuna, C.I1. benos [u
ap.]. — Ne 4799717/09 ; 3asBn. 05.03.1990 ; onmy6s1. 23.08.1992. — bron. Ne
31.-5c.

Kaptorpaduueckue uznanus

Atnac mupa. Atnac Poccun [Kaptei]| / xaptorp. ocHoBa - Pocpeectp ;
otB. pen. I'.B. bopucoBa. — Mocksa : ACT, 2016. — 1 atxn. (159 c.) : uB.,
KapThl, TEKCT, WJI.



Aynuounsaanus

I'mankos, I'.A. Kak 1bBEHOK M yepemnaxa MeNlH MECHI0 U JIPYTHe CKa3Kh
npo Adpuky [3Byko3anucs]| / I'. 'mankoB ; ucn.: I'. Bumun, B. JIluBanos,
O. Anodpues [u ap.]. — Mocksa : Dkctpadon, 2002. — 1 Mk.
Buneousnanus

Ot 3akara 110 paccBera [Buaeoszanucs] / pex. P. Pogpurec ; B pomsix: K.
Tapantuno, X. Ke#itens, Jx. Knynu ; Paramount Films. — Mocksa :
[Ipembep-Buneoduibm, 2002. — 1 Bk. — @uiibM BhIlIEN HA 3KpaHbl B 1999
T.

DJIEKTPOHHBIC U3AHUS

CD-ROM

Ceprees, A.IO. 3azemiieHHe€ Ha TOPHBIX MPEANPUATUIX [DICKTPOHHBIN
pecypc] : mynmpTuMeauiiHOE yueb. m3a. : yueO. ¢uasm / A.JO. Ceprees ;
pen. I'b. ApbGarckas ; M-Bo obOpa3oBanust u Hayku Poc. denepamum,
HansHeBocT. peaep. yH-T, Umxkenep. mk. — Braausoctok : U IBDY,
2015. —1 snextpoHn. ont. auck (DVD-ROM).

pecypcel MaTEpHET

Aponcon, O. Kuno ¢ teopueit u 6e3 [Dnexktponusiii pecypc| / O.
Aponcon // OpenSpace.ru / OOO «OymnenCneiic» ; 1. pea. M.
KoBanbckuii. - Mockga, 2011. - Pexum JOCTyMaA:
http://os.colta.ru/persons/oleg_aronson/video/287118/#videoPlayer.
Ingram, M. A tip for media companies: Facebook isn’t your enemy, but
it’s not your friend either [Electronic resource] / M. Ingram //
GigaomResearch. — Austin, TX, 2014. — 9 Oct. — Mode of access:
https://gigaom.com/2014/10/09/a-tip-for-media-companies-facebook-isnt-
your-enemy-but-its-not-your-friend-either.

Cratbs U3 )XypHaja

Lisetskiy, F.N. Steppe ecosystem functioning of East-European plain
under age-long climatic change influence [Tekcr] / F.N. Lisetskiy, V.
Pichura // Indian Journal of Science and Technology. — 2016. — Vol. 9, Ne
18. - P. 1-9.

UccnenoBanue s¢upHoro macia mmummkosron JuniperusCommunis L.
pPa3IMYHOrO MPOUCXOXKJACHUS B paMKaX HAy4dHOTO HalpaBJICHUS
«DapmaneBtudeckuii pemenik» [Tekct] / O.0. HoBuxos, /[.U. Ilucapes,
N.B. Kopuuenko [u np.] // Hayunsrii pesynprar. Cep. Menuuuna u
dbapmarus. — 2016. — T. 2, Ne 2. — C. 27-306.

becennna, W.I'. KorHuTuUBHBIMN  CUEHaApUd B  APXUTEKTOHUKE
koHnenTochepel pomana I.P. beppoyza «Princess of Marsy
[OnexTponnsiii pecypc] / U.I. becequna // CoBpeMeHHBIC TPOOIEMBI
HAyKW ¥ 00pa30BaHUs : JIEKTPOH. Hayd. KypH. — 2014, — Ne 4. — Pesxxum
nocryma: http://www.science-education.ru/pdf/2014/4/555.pdf.
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Bueayauropnas camocrosiTenbHasi paboTa IpOBOIUTCS C 1IEIbIO:

- CUCTEMAaTH3allMd M 3aKPEIUICHUS IMOJIyYCHHBIX TEOPETUYECKUX 3HAHUN U MPAKTUYCCKUX YMEHHIHA,

- YryOJIeHUs U paclIMPEHHs TEOPETUIECKIX 3HAHUH,

- pa3BUTHS  TO3HABATENBHBIX  CIIOCOOHOCTEH, TBOPYECKOH  HHHIIMATHUBBI, CAMOCTOSTEIHHOCTH,
OTBETCTBEHHOCTH M OPTraHM30BAHHOCTH;

- ¢opmupoBaHUL CaMOCTOSITENTEHOCTH MBIIIIICHUS, CIIOCOOHOCTEMH K CaMOpa3BHUTHIO,
CaMOCOBEPIIICHCTBOBAHUIO M CaMOpeaTn3allny,

- Pa3BUTHSA UCCIIEOBATEIBCKUX YMEHHIA;

- UCIIONIb30BAaHUSI ~ MaTepuana, COOpaHHOr0O ¥ MONYYEHHOrO0 B XOJI€ CAMOCTOSITENBHBIX
3aHSATHH Ha CeMWHapax, Ha MPAKTHYECKUX W JIA0OPaTOPHBIX 3aHATUSX, JJIsI dPQPEKTUBHOW TOATOTOBKU K
JK3aMeHy.

BueayautopHas  caMmocrosiTenbHash paboTa BBITOJIHSIETCS CTYJSHTOM IO 3aJJaHMIO MPENoaaBaTers,
HO 0€3 ero HermoCpPeACTBEHHOr0 y4acTusl.

Hanudue momoxuTenbHOW OLEHKA (OTMETKH O BBITIOJHEHWH) KaKIOrO0 BHUIA CaMOCTOSATEIBHOMN
paboTBl HEOOXOMUMO IS TIOMY4YSHHs JOMyCKa K JK3aMeHy, IO3TOMY B ClIydae HEBBITONHEHHS PadOThI
mo 000l TpPUYMHE WM TIONyYeHUsS HEY/IOBJIETBOPUTEILHOW OIICHKH 32 CaMOCTOSITENbHYIO padory Bwl
JTOJKHBI HAWTH BPEMSI JIJIS €€ BBITIOTHEHUS WJIH TIepecaadu.

Buumanue! Ecim B mporecce BBITIOTHEHHS 3aJaHUN I CaMOCTOSATEIHLHOW pPadOThI BO3HHKAIOT
BOIPOCHI, pa3pelinTh KOTOpble BaM He ynaercsi, HEOOXOMUMO OOPaTHTBCS K MPENONABATENIO IS TIOTYydICHHUSI
pa3bsACHEHU.

Meronuueckue yka3aHusi [0 OpraHM3AlH BHEAYAUTOPHOH CaMOCTOATEIbHOW paboThl 1Mo y4eOHOMH
JUCHUITIIMHE «XHUMHUSA» COCTOST U3 NEpCUHs CaMOCTOATCIIbHBIX pa6OT o  JUCHUIIINHE, I/IHCprKHI/II‘/'I 10
BBIMIOTHEHUIO W KPHUTEPUEB OICHKH BHEAYAWTOPHOM CaMOCTOSITENBHOH pPabOTBl, a TakkKe CIUCKa
pEeKOMEHTyeMOi OCHOBHOM U JOMOJHUTEIBHOU JTUTEPATYPHI.

B nepeune caMoCTOSITENBHBIX pa0OT IO TUCITUILIMHE YKa3aHbl HAUMEHOBAHUS TEM, KOTOPBIE BBIHECCHBI
Ha CaMOCTOSITENIbHOE W3YyYEHHWE, BHJIBI CAMOCTOATEIhHONW paOOThI W TPHUMEPHBIE TPYAO03aTpaThl 1O BUAAM
CaMOCTOSATEINBHOIN pabOTHI.

Jis BBITIONTHEHWSI BHEAYAWTOPHOW CaMOCTOSTENBHOW pabOThl HEOOXOAMMO MOJIB30BATHCS yUEOHOM
JIUTEpaTypou, WHTepHET-pecypcamMu, JTOMOTHUTEIBHON JTUTEPATypOM, KOTOPEIE TIPEUTOXKEHBI B pa3zaeie 4
«MHpopMamonHoe obecriedeHne BHeayAUTOPHOM CaMOCTOSITeNIEHOW ~ paboThl» WM JIPYTUMHU
HWCTOYHUKaMU 110 Baiemy ycMoTpeHuto.

CamocrositenbHas paboTa paccyMTaHa Ha pa3Hble YPOBHM  MBICIHMTEIBHON JESTETHbHOCTH.
BreimonaneHnunie pa60TbI II03BOJIAT HpI/IO6pCCTI/I HC TOJIbKO 3HAHUW, HO U YMCHUS, HABBIKH, a TAKKC BI)Ipa6OTaTI)
CBOIO METOJIUKY MOJATrOTOBKH, YTO OYEHb BayKHO B JAIbHEUIIEM Mpoliecce 00yUEHUSL.

Ilpu  usyuenuu  Oucyuniumvl  NPEOYCMAMPUBAIOMCS credyrwue  8UObl BHeayOUMOPHOU
camocmosmesnbHou pa601/l/lbl.'

- pelieHue pacyeTHbBIX 3a/1a4 1Mo POpPMYJIaM U TI0 YPaBHEHHUSM;

- pelieHNe ypaBHEHUH Ha pacmupoBKy CXeM MPEeBpaIleHNI;

- TIOATOTOBKA K MPAKTHYECKUM padboTaMm;

- TIOATOTOBKA K JJA0OpaTOPHBIM paboTam;

- COCTaBJICHUE MPE3EHTALINIH;

- COCTaBJIEHNE KOHCIIEKTa;

- pabora ¢ BIIEKTPOHHBIMHU PECYPCaMU;

- IOAATOTOBKA K HK3aMEHY;

- BBIITOJIHCHUE UHIUBUIyaIbHBIX IPOSKTOB.



WHCTpYKIIMH 10 BBIIOJHEHHI0 BHEAYJIMTOPHOH CaMOCTOATEIbLHON padoThl CTYAeHTOM

BreaynutopHas camocTosiTenbHas pabora — OfHA W3 BakHEHIMX ¢GopM paboThl cTyneHToB. OHa
MpU3BaHa MPUBUTH BaM HaBBIKH K TIOMCKY MCTOYHUKOB, aHATM3y HOBOW HMH(OpPMAIMK, K YMEHHIO [elaTh
BBIBOJIBI, @ TaKK€ K YMEHHWIO BBICTYIATH MEpPeN ayIUTOPHEH C TBOPUECKUME paOOTaMH, TOATOTOBICHHBIMHU B
XOJI€ BBITIOJTHEHUS CaMOCTOSITEIIbHOM padoTEL. Opranuszamms BHEAYJUTOPHOW CaMOCTOSATEIbHON
paboTHI UMEET TEOPETHUYECKYIO M TIPAKTUYECKYIO IIEHHOCTh, TaK KaK C OHOW CTOPOHBI PACHIUPSET KPYT BaIlluX
3HAHWH, a C JPYTOi CTOPOHBI YUUT CAMOCTOSATEIBHO pabdoTaTh C MOKYMEHTAMH W JAPYTOM JIMTEpaTypoll B
IMOUCKax OTBETOB HA MHTCPECYIOINE X BOIIPOCHI.

1. CocraBjieHHe KOHCIIEKTA
Hopmwt spemenu evinonnenus — 1-1,5 yaca.

Koncnekr - CBA3BHOC, CXKXATOC H3JIOKCHUC CaMOro TJIaBHOI'O, OCHOBHOI'O B M3y4YacMOM MaTcpualic.
KoHCIIEKT — HTOr JIOrMYecKoro aHaiau3a TEKCTAa, BHUMAHHUC B HEM COCpCAOTOUCHO Ha caMOM
CYHICCTBCHHOM, B KpaTKuXx 0606H_IGHHBIX (l)OpMyJ'H/IpOBKaX NPUBCACHBI KIHOYCBBIC CMBICIIOBLIC

MOJIOKEHUSI HOPMATHBHOIO JOKYMEHTa. OTH  B@KHEHIIME CMBICIOBBIC  IOJIOXKEHHUS  I[IPEACTABIISIIOT
co0Ol OCHOBHBIE CHCTEMOOOpA3yIONIMe MBICIH, UAEH, IOSICHeHHS, OOOCHOBaHWs, TPEOOBAHUSA U JIp.,
dbopMupyrOIIIE CMBICIIOBOE SIPO HOPMAaTHBHOIO JOKYMEHTA, BHIPAKEHHBIC B BUJEC KPATKUX MOJOXKEHUH, —
TE3HCOB.

Te3uchl (HOPMYNUPYIOT B OTBJICYEHHBIX BBIPAXKECHUSIX (B (OpME YTBEPKICHHS, YMO3aKIIOYCHUS,
OTPHUIIAHMS), MPUYEM B KaXJOM IMOJOXKEHUH COJAEPKHUTCS OaHa MbICIab. Kaxkaoe yTBepKIeHHe TOHKHO
OBITH KpPAaTKUM, EMKHUM M 000CHOBaHHBIM. [IpaBUIBHO COCTaBJICHHBIE TE3MCHI BBITEKAIOT OIMH W3 JIPYroro.
He crpemuTech paccMoTperh B Te3HMCaX peIIEHHE MPOOJIEMbI: TE3UChl — 3TO AHAINTHYECKUH TpPYyH IO
BBIOpaHHOH TeMe.

KoncnexkrupoBanue, kak BUJI IO3HABATENBHON JEATEIbHOCTH:

— ¢cr1ocoOCTBYeT INyOOKOMY HOHUMAHHUIO U IPOYHOMY YCBOCHHUIO M3Yy4aeMOro MaTepuala;

— IoMoraer BbHIpaOOTKE YMEHMH M  HABBIKOB IIPABHJIBHOIO,  I'PAMOTHOIO H3JIOXKEHUS B
MUCbMEHHOM (popMe TEOPETUUECKUX U IPAKTUYECKUX BOIIPOCOB;

— ¢opMupyer yMeHHUs SICHO U3JIaraTh YyXKHE MbICIM CBOMMU CIIOBAMHU;

— o0yuaer repepadaThiBaTh JII0OYI0 HHGOpMAIINIO, pHJaBas el HHOW BHI, THIL, (OPMY;

— (Qopmupyer ymeHue co3jaBarh MoJeNb (MOHATHHHYIO MM CTPYKTYPHYIO) OOBEKTa M3Yy4CHHS
(mpoOemMsbl, UccenoBaHus, JOKYMEHTAJIbHOIO HCTOUYHUKA). OCHOBHBIE TPEOOBAaHUS K HAITMCAHUIO KOHCIIEKTA!
CHCTEMHOCTh M JIOTUYHOCTh M3JIOKEHHS MaTepraia, KpaTKOCTb, YOS TUTEIbHOCTh B JOKA3aTeIbHOCTb.

[Ipu cocraBieHHH KOHCIIEKTAa HEOOXOAMMO H30eraTb MHOIOCTIOBHUS, W3JHMIIHETO IIMTHPOBAHHMS,
CTPEMJICHHUS COXPAaHUTbh CHCTEMAaTHYECKYI0 OCOOCHHOCTh TEKCTa B yIIepO ero JOTHKe.

OOmmii anropuTM KOHCIIEKTHPOBAHUSI.

1. IlpounTaiiTe TEKCT, OTMETbTE B HEM HOBBIC CJIOBA, HEMOHATHBIC MECTa, UMEHA, JIAThl;
COCTaBbTE IIEPEUCHb OCHOBHBIX MBICIICH, COAEpKAIINXCS B TEKCTE, U MPOCTOM IUIAH, KOTOPBIA ITOMOXKET
rpyNIMpoBaTh MaTepual B COOTBETCTBHH C JIOTMKOH M3JI0KEHUS.

2. Ilocmotpute B ciioBape 3HaUE€HHsI HOBBIX HEIIOHATHBIX CJIOB, BBINUIINTE UX B TETPaIb UM CIOBAph B
KOHIIE TEeTPAIH.

3. Bropu4HOo TmpoyMTaliTeé TEKCT, OIHOBPEMEHHO 3aIlMChIBAWTE OCHOBHBIE MBICIHM aBTOpA.
3anuch BeAETCS CBOMMU CIIOBaMH. BayKHO CTpeMHUThCS K KPaTKOCTH, MOJIH30BATHCS MPABUIIAMHM 3aITHCH TEKCTA.

4. IIpounTaiiTe KOHCIEKT ellle pa3, AopadoTaiiTe ero.



Kpurepuu olieHKH KOHCIIEKTa

Onenka Kpurepun

«OTANYHO» - coOIII0/IeHa JIOTHKA U3JI0’KEHHS BOIIPOCA TEMBI;

- MaTepHuall U3J0KEH B TIOJTHOM 00bEME;

- BBbIJICJIEHBI KJIFOYEBbIE MOMEHTBI BOIIPOCA;

- MaTepHuall U3J10’KEH MOHATHBIM SI3bIKOM;

- (hopMyInbl HaNKUCaHBI YETKO U C MOSICHEHUSMY,

- CXeMbl, TaOJuIbl, TpapUKu, PUCYHKH CHA0XXEHbI MOSCHEHUSIMHU,
BBITIIOJIHEHBI B COOTBETCTBUU C MPEABSABISIEMbIMA TPEOOBAHUSIMH,

- K HAM JIaHBI BCE HEOOXOAMMBIC TIOSICHEHHS,

- IPUBEAEHBbI MPHUMEPBI, WIIOCTPUPYIOIINE KIIOUEBbIE MOMEHTBI

TEMBI.
«Xopouio» - - HECOOJIIOJICHUE JINTEPATYPHOTO CTUJISI U3JIOKEHNUS,
«Y OBIETBOPUTEIBHO» - HESICHOCTb Y HEUYETKOCTD U3JI0KECHMUS,

- WJUTFOCTPALIMOHHBIC IIPUMCEPHI IIPUBCACHBI HE B ITIOJIHOM o0OBeMme.

«Hey,Z[OBJ'ICTBOpI/ITCJIbHO» - KOHCIICKT COCTAaBJICH HC6pC)KHO H HCI'paMOTHO,
- UIMCIOTCA HAPYUICHUA JIOTUKH HU3JI0OKCHUA MaTCprualia TCMbI,
- HC IPUBCACHBI WITFOCTPALIMOHHBIC IIPUMEPHIL,

2. Pagora ¢ 3JIeKTPOHHBIMH pecypcamMu B ceTu UHTepHeT
Hopmbl spemenu evinoanenus — 1,5 yaca.

WnTepHer  cerogHs  —  OPaBOMEPHBIH  WCTOYHMK  HAYYHBIX  CTaTel, CTATHCTHYECKOH M
AHAJTUTUYECKONW MH(POPMALIMH, 1 UCIONb30BaHKE €ro HapsAy ¢ KHUTaMH JaBHO yXe cTajio HopMoH. OJHako,
HECMOTpsI Ha TO, 4TO pecypchl MHTepHETa MO3BONAIOT 1OCTATOUHO ObICTPO U A(P(EKTUBHO OCYILECTBISATH
MTOUCK HeOOXOANMON MH(POPMAIINH, CIIEAYEeT TOMHHUTH O TOM, YTO 3Ta WHGOPMAIIHS MOXKET ObITh HETOYHOH HIIN
BOBCE HE COOTBETCTBOBAThH ACHCTBUTEIBHOCTH. B CBSI3M € 3TUM NIpH IMOHMCKE MaTepuana I10 3aJaHHOU
TEeMaTHKE ClIeyeT OLEHMBATh KAayeCTBO IPEAOCTaBIIsIEMON HH(POPMALMU IO CIASIYIOUIMM KPUTEPUSIM:

— HOpeacTaBIACT JIM OHA Q)aKTBI WU SIBIISICTCS MHEHHEM?

— eclin I/IH(l)OpMaI_[I/ISI SABJISICTCA MHCHHEM, TO, qTo BO3MOXHO Y3HaTb OTHOCHUTECIJILHO
penyTanuy aBTOpa, €ro MOJUTHYECKUX, KYJIbTYPHBIX U PEMTHO3HBIX B3MUIAaX?

— MMEeM JH MBI Jel0 ¢ HH(OopMauued W3 MEepBUYHOIO MM BTOPHYHOTO

HUCTOYHUKA?

— KOI'/la BO3HUK €€ UCTOYHHK?

— TOATBEPXAAIOT JIM MH(POPMALIUIO IPYTUe HCTOUHUKH?

B mepByio ouepenb HyXHO oOpaiiaTh BHUMAaHME Ha COOCTBEHHO Hay4HbIC TPY.Ibl IPU3HAHHBIX
aBTOPOB, KOTOpBIE IIOCOBETOBAJ BaM Iipenogasarens. Hepenko B VHTepHETe BBIKIAIBIBAIOTCS MaTepUalbl
KoH(pepeHuuii. [longe3HbIM OyAeT MOMCKATh CIENUaNN3UPOBaHHble  VIHTEpHET-KypHaJbl M 3JIEKTPOHHBIE
oubmmorexu. OdopMiIeHIE B TETPAIH B BUIC OMTOPHOTO KOHCIIEKTA.

Odopmnenue Unmepuem-undopmayuu:

Kak u apyrue MCTOUHMKH WHQOPMAIMH, CAWTHl 00s3aTENbHO JOKHBI OBITH yKa3aHbl B CITHCKE
HCIOJIb30BAHHOM JIUTEPATYPHI.

CornacHo TMPHUHATHIM cTaHgaptam odopmisiercss MHTEPHET-UCTOYHUK TaKHUM

o0pazom:

Ccbimka Ha pecypc (He oOmiasi cchlika Ha TOpPTal, a MMEHHO Ha CTPAHHUIYy C HCIOIh30BAHHBIM
TEKCTOM); (haMUJINS ¥ MHUIIMAIIBI aBTOPA; 3arJIaBHe CTAaThH, 3CCE WIIH KHUTH.



Hanpumep:

1 Musa JLH. Xumus Bomsl. BomomonroroBka [DieKTpoHHBINH pecypc]: ydeO. mocodue. Tomck:
Tomckuit monurexunveckuii yHuBepcurer, 2014. 83 c. URL: http://www.iprbookshop.ru (moroop nHa
npenocrasienue gocryna kK 95C [PRbooks ot 10.03.2016 Ne 1842/16).

I/IHOF,Ha npenoaaBaTeiii MPOCIAT YKa3bIBaThb HO,I[O6HBI€ HCTOYHHUKHN OTACIIBHBIM CIIMCKOM, II0CJIC

«TPaINIINOHHBIX» HWCTOYHHMKOB. Hampumep, moza 3armaBuem

«Pecypcbl UHTEpHETY.

CaifTpl, THEe BBUIOKCHBI KOJJICKIMH OeCIUTaTHBIX pedepaToB W TOTOBBIX CTYACHUECKHX paldoT,
HE MOT'YT OBbITh BIHCaHbl Kak HTEPHET-MCTOUHHKH. DTO BTOpUYHAs MH(pOpMAIHs, yKe IepepadboTaHHas
KEeM-TO /10 Bac. /I0CTOBEPHOCTh U aKTyaJIbHOCTh €€ I10JI COMHEHHUEM.

Kputepuu onenkn noucka uHpopmanuu B cetd MHTEpHET

No 0

= LICHKA

/n OneHuBaeMbIe MapaMeTpbl

1. | ConepxaTenbHOCTh, TJIyOWHA, TOJIHOTA M KOHKPETHOCTH  OCBEIICHHS 5
IpoOIIEMBI

2. | Jlorn4HOCTB: TOCIEIOBATENBHOCTh H3JIOKEHHS, €ro IPONOPIIHOHAIBHOCTH, 5

000CHOBaHHME TCOPETUUECKUX TIOJIOKEHNH (pakTamMu i 06o01meHne hakToB U
(dhopmyIupoBaHUe BEIBOJIOB

3. | KoHuentyanbHOCTh M3II0KEHUS: PACCMOTPEHBI JIM Pa3IMYHbIC TOUKU 3PEHHUSI 5
(KOHIICMIINH), BBIPAXKEHO JI CBOC OTHOIIICHUE
4. | Puropuka (00OraTcTBO peuu): JaKOHUYHOCTh, 00Opa3HOE BBIPAKECHUE MBICICH U )

YYBCTB IyTE€M HKCIOJIb30BAHMSI PA3JIMYHBIX S3BIKOBBIX CpEJICTB, BbIOOpa
TOYHBIX CJIOB, DIUTETOB U T. M., MIPABIWJIBHOCTh U YHUCTOTA PEUM, BIIAJICHUC
XUMHUYECKON TEPMHUHOIOTHEH

3. CocraBJjieHne mpe3eHTalN i
Hopmul spemenu evinonnenus -1,5 yaca

MynbTUMEIUITHBIE TIPE3CHTAIlMH - 3TO COYETAHHWE CaMbIX Pa3HOOOPA3HBIX CPEICTB IMPEICTABICHUS
nHpopMauK, OOBEIUHEHHBIX B €IMHYIO CTPYKTYpy. UepermoBaHue WM KOMOMHHUPOBaHHE TEKCTa, rpaduk,
BUJCO W 3BYKOBOI'O psiia TO3BOJSIIOT JOHECTH HWH(GOPMALMIO B MaKCHMAJIbHO HArJSAJHOM U JIErKO
BOCIIpUHUMaeMON (opMe, aKIeHTHPOBAaTh BHUMAaHHE Ha 3HAYMMBIX MOMEHTaxX H3JaraeMoil WH(OpMaluu,
co3JlaBaTh HarsIAHbIC A QeKTHRIC 00pa3bl B BUAE CXEM, AUArpaMM, rpa)uuecKuX KOMIIO3ULUHI U T. 1.

MynbTUMeIUiHbIE MPE3EHTAUNN O0ECIEUUBAIOT  HAMIAAHOCTh, CIIOCOOCTBYIOLIYIO KOMIIJIEKCHOMY
BOCIIPUATHIO MaTepHalia, U3MEHSIIOT CKOPOCTh NOAAaYM MaTepuaia, objeryaroT nokas ¢ororpaduil, pucyHKOB,
rpaukoB, reorpa)uyecKuX KapT, UCTOPUYECKMX WIM TPYIHOAOCTYNHBIX MaTepuanoB. Kpome Toro, mpu
UCIIOJIb30BAHUN AHMMAllMd M BCTABOK BHUJEO(PPAarMEHTOB BO3MOXKHO IPOJAEMOHCTPUPOBATH AMHAMHUUHBIC
npoueccel.  [IpenmyiecTso MYJbTUMEIUNHBIX TPE3eHTAlMi - TPOUTPHIBAaHUE ayAHOQailioB, dYTO
obecrieunBaer 3(PPEKTUBHOCTH BOCHPHUATHS ~MHQOPMAIMH: H3JIAraeMblii  MaTephall  MOJKpPEeIUIsIeTCs
3pUTEIBLHBIMU 00pa3aMy U BOCIIPHHUMAETCSI HAa YPOBHE OLIYIICHHH.

4. Co3nanue npe3eHTalHH
ITporiece mpe3eHTaln| COCTOUT U3 OTACTbHBIX ITAIOB:

1. TloaroToBka M cOrJIacoBaHUE C MperoiaBaTeieM TeKCTa JIoKIaa
2. Pa3paboTka CTpYKTyphI IPE3CHTAIIIH



3. Cospnanme npesenrtanuu B Power Point
4. CoryacoBaHue Mpe3eHTAIMH U PENETULINS JOKIa/a.

Ha nepBom sTane npon3BoanTCs NOATOTOBKA M COTJIACOBAHME C MTPENOAABATENIEM TEKCTa JOKIaa.

Ha BTOpOM 3Tare nponus3BoAnTCs pa3paboTKa CTPYKTYPbl KOMIIBIOTEPHOM Mpe3eHTannu. O0ydaronmecst
COCTaBJISICT BAapUAHTHl CLEHAPHs NPEICTABICHUS DPE3YJbTaTOB COOCTBEHHOH MAEITEIBHOCTH U BBIOMpAET
HaunOoJj1ee OAX O,

Ha tperpem sTane oH co3aaeT BEIOpaHHBIN BapraHT mpe3eHTanuu B PowerPoint.

Ha gyerBepToM 3Tame nmpom3BOAMUTCS COTJIACOBAHME TIPE3EHTAIINH U PETIETUIINS JTOKIIaa.

[Tocne nmpoBenieHNs BCEX YETHIPEX ITANOB BHICTABIISIETCS] HTOrOBasi OLIEHKA.

TpebdoBanust kK GOpMHUPOBAHNIO KOMIIBIOTEPHOMH MpPe3eHTAIUA
— KomnbroTepHas npe3eHTanus J0KHA COAepKaTh HaYalbHbIM U KOHSUHBIH CIalbl;
— CTPYKTYpa KOMITBIOTEPHOHN MPE3CHTALMN AOJIKHA BKIIIOYATh OIJIABJICHHE,
— OCHOBHYIO U PE3IOMHPYIOIIYIO YaCTH;
—  KaXIBIN CIai1 JOIKeH OBITh JOTMYECKH CBS3aH C MPEIBIIYIIIM U ITOCIEIYIOIINM;
—  CIalIbl TOMHKHBI CONEPKaTh MHHIMYM TeKcTa (Ha KaxmoMm He 6onee 10 cTpok);

— Heo0XOAMMO HCIOJb30BaTh Ipadyrueckuil MaTepuas (BKIOYAs KAPTHHKH), COMPOBOXKIAOIIMA TEKCT
(3TO TO3BONHUT Pa3HOOOPA3UTh TMPENCTABISEMbIH Marepuan ¥ 00OraTUTh JOKJAJ BBICTYIAIOIIErO
CTYJICHTA);

— KOMIIBIOTEpHAS MPE3SHTALIUS MOXKET COMPOBOMKAATHCS aHUMAIIMEH, YTO TIO3BOJIMT MOBBICUTH 3((EKT OT
MPEJICTABJICHUS JIOKJIaAa (HO aKIEHT TOJIbKO Ha aHUMAIUIO HEAOIMYCTUM, T.K. 3JI0yIIOTPEOJICHUE UM Ha
clTaiijlax MOYET MPUBECTH K MOTEPE 3PUTETHHOI'0 U CMBICIIOBOI'0 KOHTAKTa CO CIYIIATEISIMH );

— BpeMsl BBICTYIUICHHS JOJDKHO OBITh COOTHECEHO C KOJIMYECTBOM ClaiiioB M3 pacyera, UTO
KOMIIBIOTEpHAs TIpe3eHTaIus, Brimrodatomas 10— 15 crmaiinoB, TpeOyer A BBICTYIUIGHHUS OKOJIO 7—
10 MuHnyT.
IloarorosiieHHbIE 1151 IPeACTABJICHUS TOKIAAbI JOJKHBI OTBEYATH CJIeYIOLIUM TPeOOBAHMSIM:

— IIeNb JIOKJIaJia JIOJKHA OBITh chOpMyJIMpOBaHa B HAYaJle BBICTYIIIICHUSI;

- BBICT}/TIaIOHII/Iﬁ JOJDKCH XOpOoUIO 3HAaTh MaTe€puall 1Mo TEME CBOCTO BBICTYIJICHMA, 6I)ICTpO n CBO6OJIHO
OPUCHTUPOBATHECA B HEM;

— HCAOMMYCTUMO YUTATh TCKCT CO ClIaliIoB UK MOBTOPATH HAU3YCTh TO, YTO ITOKA3aHO Ha cnafme;
— PpCyYb AOKIIaJUYMKa NOJI’KHA OBITH quKOﬁ, YMEPCHHOI'O TCMIIA,

— JOKJIAaA4YUKy BO BpPEMs BBICTYIINICHUSA pPa3pClIacTCsa ACPXKATb B PyKax JIMCTOK C TE3UCaMH CBOCTO
BBICTYIIJICHUS, B KOTOpLIfI OH UMCECT MPaBO 3arjIgAbIBaATh;

—  JIOKJIQ/TYHK JOJDKEH UMETh 3PUTEThHBINA KOHTAKT C ayAUTOpPHEH;

— II0CNIe BBICTYIUIGHHS JMOKJIAIUUK JIOJDKEH ONEPAaTHBHO M IO CYIIECTBY OTBEYaTh HAa BCE BOIPOCHI
ayAuTOpHH (ECIIM BOIIPOC 3aaH HE 110 TeME, TO IPENOAABATENb J0KEH CHATH €r0).
CocraB U KadecTBO MMPUMCHACMBIX JJI HYX KOMHI)IOTepHOI\/'I npe3cHTalurnu CpeaCTB aBTOMATU3AUN
JIOJDKHBI COOTBETCTBOBATh TPEOOBAHMSM CIHENMAIBHO OCHANIAEMbIX YYEOHBIX KJIACCOB. JTO 00OpYyI0BaHUE
0053aTeNbHO JOJIKHO BKJIIOYATh KOMIIBIOTED, IIEPEHOCHON KpaH U MPOEKTOP.

KoHncynbsTHpoBanue cTyAieHTOB

OOyuJaromuiicss B TIpoIlecce BBHITIONHEHUS IMPOEKTa WMEET BO3MOXHOCTH TOJIYYUTHh KOHCYJIBTAITHIO
Teiarora 1o peaim3aiyi JOTHYeCKOH TEXHOIOTHYECKOH IeTTOUKHU:



1. BeIOOp TeMbl MTpe3eHTalny;

2. Cocrapienue miaHa paboThl;

3. COop uH(pOpPMALINK 1 MaTEPUATIOB;

4. Ananms, kmaccuukanys 1 00001eHne coopaHHON HHPOPMAIIHN;
5. OdopmiteHHE pE3yIIbTATOB TPE3CHTALNH;

6. IIpe3enTarusi.

OueHnuBaHue Mpe3eHTAUT
O1neHNBaHMIO TTO/IBEPTalOTCS BCE ITAIbl MPE3CHTAIMN: COOCTBEHHO KOMITBIOTEPHAS IMpe3eHTanus, T.€.
ee coziepKaHue 1 opopMIIeHHE; TOKIIA; OTBETHI HAa BOIPOCHI ayJUTOPUH.

Kputepnu oneHMBaHus Npe3eHTANUM

Kpurepun OIleHKH BBITONHEHUS MPE3CHTAINN BKIIOYAIOT COJEPXKATENBHYI0O W OpPTaHU3alMOHHYIO
CTOPOHBI, peueBoe 0P OpPMIICHHUE.

IToanoe cooTBercTBHE — 5 0aimoB YactuuHoe coorBeTcTBHE — 4 Oanna HecoorBercTBHE — 2 Oaa.

[porenypa oleHUBaHUS TPEKPAIIACTCS, €CIIM CTYJICHT MPEBBIIIACT BPEMEHHON JIMMUT MPE3CHTAIUH.

5. Penrenue 3aaa4
Hopmer epemenu svinonnenus — 0,5 uaca.

Xumuueckass ydyeOHasi 3a7ada — 3TO MOJENb NPOOJIEMHOH CHUTYalMH, PELIEHHEe KOTOpOH Tpedyer
MBICIIUTENIBHBIX M MPAKTUYECKUX JCHCTBUH Ha OCHOBE 3HAHUH 3aKOHOB, TEOPHUH M METOIOB XHMHH,
HaIpaBJICHHAs HA 3aKpeIUIeHHEe, PacInpeHNe 3HaHUH U Pa3BUTHE XUMUUYECKOTO MBILIICHHS.

OO6mrero pereHus s JII000H 3a1a9n HET, HO IEIeco00pa3sHo MPUACPKUBATHCS OMPEICICHHON CXEMBI
IIPU €€ PELICHHH.

Peurenvie 3aaum Beerna cieyeT HAYMHATH C aHAITM3a YCIIOBUSI M COCTABIICHHS TUTAHA €€ PEIICHHSI, TPH
9TOM OIPEENIOTC:

— YHUCIIOBBIC JAHHBIE 337a4H, KOTOPbIE IPU HEOOXOAMMOCTH MPUBOJIATCS B CAMHYIO CUCTEMY CSMHHUIL
(KoIM4ecTBEHHAsl CTOPOHA 3a/1a4H );

— TIepeuyeHb XMMHUYECKUX BEIIECTB M SBJICHWH B MX B3aMMOCBS3M M B3aUMOOOYCIIOBJICHHOCTH,
OCHOBHBIE TEOPETHUYECKHE TTOJIOKEHHSI, HEOOXOANMBIE JIJIs PELICHUs 3a/1auM (KauyecTBEHHAsl CTOPOHA 3a/1a4n);

— COOTHOILCHHMS MEKJY KaueCTBEHHBIMH M KOJMYECTBEHHBIMH JaHHBIMH 3aJaud B BHIEC (Hopmyd,
YpaBHEHUH, NPONOPLUi, 3aKOHOB;

— QJTrOpPUTM PELICHUs 3a/aud, T.€. I0CIECIOBATEIbHOCTD €€ PEIICHNs, HAUYMHAsl ¢ KOHEYHOT'O BOIpoca
3aJa4u 10 JAHHBIX YCIIOBUIO.

[Ipoananu3upoBaB 3ajadyy ¥ HaMETUB IUIAH pEIICHHS, MPUCTYMAIOT K €ro BBIMOIHEHUIO.
3anuchIBalOT KPAaTKO YCJIOBHE 3aJadyd, MCIOJIb3Yys OOLICIPUHATHIC O003HAUCHUS M COKpAILLCHUS.
Pemenus 3agad  JIOJDKHBI COIIPOBOXKIATHCS KPATKUMHU, HO  JIOCTaTOYHO 000CHOBaHHBIMU
TIOSICHEHUSIMH,  3aIMCBIBAIOTCS UCIIONb3yeMble (OPMYIIBL.

Jisi 4MCIOBBIX 3HAYEHWH PACCUMTHIBAEMBIX BEIWYHH JIOCTATOYHO 3-4 3Havarrue Hudpsl (9UCiIo
3HAKOB, CTOSIIMX IMOCJIE MPEALIECTBYIONMX UM Hylei). Yncno 3Havyamux mudp He cliefayeT MyTaTh ¢ YUCIOM
3HAKOB mocJe 3amstoi. Tak B uncnax: 101,3; 21,73; 0,4385; 0,004500 umeercss 4erbipe 3HAYANIUX IHQPBI.
B pacuerax npuHATO yKa3bIBaTh 3HayaIre UUGPLI K B TOM Clydae, KOTAa 3TO HYJH, CTOALINE B KOHIE YUCIIa.
[losTOoMy npaBUIIbHOMN OyJIeT 3alMCh ¢ TOYHOCTBIO 710 YeTBEPTOH 3Hauamei uudpsl - 0,2500, a ve 0,25.

[Ipu o0bsCHEHNN pelIeHn 3aJay MCIIOIb3YIOTCS aITOPUTMBI, YTO OYEHb BaXKHO U AJISl TUCHMEHHOTO
9K3aMeHa M0 XUMHH.



Kpatkoe ycnoBue 3amaun:
Jamno: 4. |Perrenue 3agayn

1. 3HaueHue BCJIIMYUH, YKa3aHHBIX B YCJIOBUH 3aJa4u

2. Bompoc 3amaun (nckoMast BETUIHHA)
3. 3HauYeHHE BEIIMYMH, HAHJCHHBIX
13 TaOJIUIBI 5. 3pmuUck OTBETA 33/1a9U

AJIFOpI/ITM pelIeHUA KAaYeCTBCHHbIX 3a1a4

I[J'IH PCUICHUA KaYecmeeHHblX 3a0au npeajaracres CJ'IGI[YIOH_II/Iﬁ AJITOPUTM!

1. BHUMAaTENbHO O3HAKOMUTHCS C YCIOBUEM 3a1a4U;

2. BBISICHHTB, KaKue Tejla B3auMOICHCTBYIOT;

3. BBISICHUTB, O KaKOM (PH3MUECKOM SIBIICHUH WJIU TPYIIIE SIBJICHUHA UIET PeUb;

4. BI)ISICHI/ITB COCTOSIHHUEC TECJ1a HpI/I Ha4dYaJIbHbIX yCHOBI/IHX;

5. BBISICHHTH, YTO TPOUCXONUT C (UBNYCCKUMH TeJIaMHU B pe3ysbTaTe IEHCTBUS (DU3MYECKOTO
sSBIICHUS  (HampuMmep, M3MeHEHUue  (HOPMBI, o0beMa  WMJIM arperaTHoro COCTOSIHUS, a TaKKE CHJIBI,

BO3HUKAIOIIHUE [TPH TOM);
6. 3ammcaTh OTBET 3aJa4H.

AJIFOpI(lTM peuieHusl KOJINIECCTBCHHBIX 3a1a4

Konuuecmeennvie 3a0auu — 3a1a4um, B KOTOPHIX BCe (PU3NUECKHE BEIMYNHBI 3a/1aHBl KOJIMYECTBEHHO
KaKUMH-TO 4HciaamMu. [Ipyu 3ToM (U3MYECKUE BEIMYMHBI MOT'YT OBITh KaK CKaJIIPHBIMHU TaK U BEKTOPHBIMU

1. 3amucaTh KpaTKO YCIIOBUE 3a1a4u B BUJE «JaHo»;

2. [TepeHecTr pa3MepHOCTh (PU3MUECKUX BEIHUUH B cucTemMy «CIH»;

3. BomonuuTh aHanmu3 3agauyd  (3ammcaTh  Kakoe  (pu3mueckoe  SBIICHWE pAacCMaTPHUBACTCS B
3ajayue, caenaTbh pUCYHOK, 0003HAYNTh HA PUCYHKE BCE M3BECTHBIC W HEU3BECTHBIC BEIMYMHBI, 3alHUCATh
YpaBHEHUS, KOTOPBIC OMHMCHIBAIOT (PU3UYECKOE SBICHHWE, BBIBECTH W3 OTHX YPaBHEHUH HCKOMYIO
BEIMYUHY B BUJIE PACUETHON (hOPMYIIBI);

4. Cnenatb IpOBEPKY pa3MEPHOCTH pacyeTHON (POPMYIIHI;

5. CnenaTh BBIYMCIICHHS IO PACUETHOH (opMyIIe;

6. 3ammcaTh OTBET 3aJIa4H.

Kpurepun onieHkn perienns 3aaad

Orenka Kpurepun
«OTIUIHO» B JIOTUYECKHUX PACCYKJCHUSAX U PEIICHUH HET OMIMOOK, 3a7aya penieHa
panroHaIbHBIM CIIOCOOOM
«XoporIo» B JIOTMYECKUX PACCY)KICHUSX M PELUICHUH HET CYHIECTBEHHbIX
omMOOK, HO 3aJaya pelleHa HepaluoHAJIbHBIM CIIOcOOOM, JHOO
OMyIIeHo He OoJiee ABYX HECYIIECTBEHHBIX OMIMOOK




«yI[OBJ'IeTBOI)I/ITGJ'H)HO» B JIOTUYECKUX PpPaACCYXICHUAX HCET CYINICCTBCHHBLIX OHH/I6OK, HO
JA0omyniceHa CylmeCTBCHHAasA OIIMOKA B MATEMATUYCCKHUX pacqéTax

«Hey,Z[OBJ'IeTBOpI/ITeJ'IBHO» HUMCHOTC CYIICCTBCHHBIC OIIMOKHU B JIOTUYECKUX PaCCYKACHUAX U B

pCUICHNH, 0o OTCYTCTBYCT OTBCT HaA 3a/IaHUC

6. Penenne ypaBHeHui
Hopmwl épemenu svinoanenus — 0,2 uaca.
AJropuT™ paciinpoBKHU cXeM NpeBpaieHust

1. 3anummTe UEno4Kky IpeBpallleHnid. Bbl Moxere NpoHymMepoBaTb KOJIMYECTBO PEAKIUH s
ymoocTBa.

2. Hammmwre ypaBHEHHS pEaKkUMi, € MOMOIIBIO KOTOPBIX MOXKHO TOTYYUTh CIEAYIOIIHNE
npeBpamieHus. s ka)aoro NnpeBpaleHHusl COCTaBbTE ypaBHEHMS peakuuil. Eciou mepexolx B OJHY CTaius
HEBO3MOXKEH, COCTaBbTE JIBa M OoJlee ypaBHEHNUN peaKIni.

3. IlomHHTE, YTO KaX[IO€ CIEAYIOILEE BELIECTBO SBIACTCS MCXOAHBIM [UI IIOCJIEAYHOLIErO.
Onpenenute, K KAKOMY KJIACCy BELIECTB OTHOCUTHCS KaXkKJIbIii WieH 1enoyku. [Ipoananusnpyiite, BO3MOXKHA JIN
ota peaknus. CocraBpTe CXeMy ypaBHEHUSs, paccTaBbTe Kod(d¢uimeHTsl. Jlanee cremyiiTe mar 3a marow,
IIOCTENEHHO IIPOABUTASICh K IIOCIEAHEMY BEILECTBY.

4. TIpoBepbTe cebs emie pa3. [IpoGerutecs B3MSAOM 1O ypaBHEHUSIM pEaKIHid, IPOBEPHTE BE3ZE JIH
CTOST HYXHbIe KOd(duuuentsl. He 3a0ynpTe npaBuiibHO 0)OPMHUTH YpaBHEHHS peakuuid. Y OKUCIUTEIbHO-
BOCCTaHOBHTENBHBIX COCTABbTE AJIEKTPOHHBIN OaaHC, COCTABbTE KPATKHE CXEMBI JUISI HOHHBIX PEaKLni.

2.5.2 AJIropuTM COCTABJICHUS] YPABHEHUI1 OKUCIUTEIbHO-BOCCTAHOBUTE/IbHbBIX PeaKLUii

1. CocTaBUTh CXEMY pCaKIIHH.

2. OnpenenuTh CTENEHN OKMCIIEHHUS JIEMEHTOB B PEareHTax M MPOAYKTaX PeaKIIHH.

3. Ompenenuth, SIBISETCS PEAKIUS OKHCIUTEIHbHO-BOCCTAHOBUTEIBHON WIJIM OHAa TIpOTeKaeT 0e3
M3MEHCHUS CTETIEHEeH OKHMCIICHUS 3JIeMEHTOB. B mepBoM cityyae BBIMOTHUTD BCE MOCIEAYIOMINE ONEpaIIHH.

4. ITomuepKHYTH IEMEHTBI, CTEIICHU OKUCIICHUS KOTOPBIX U3MEHSIOTCSI.

5. Onpenenuth, KaKOH IEMEHT OKUCISETCS (€ro CTeNeHb OKUCIICHUS TOBBIIIACTCS) M KAKOW 3JIEMEHT
BOCCTaHABIMBAETCS (€ro CTENEHb OKUCIICHUS IIOHMKACTCS) B IPOLIECCE PEAKIIH.

6. CocTtaBUTh ypaBHEHHE sl TIpolecca OKHUCIeHHs (TIPOIlecC CMEIEHHsI SJICKTPOHOB OT aToMa
snemenTa). COCTaBUTh ypaBHEHHUE ISl TIPOIEcca BOCCTAHOBIECHUS (TIPOIECC CMEIIEHUS AIEKTPOHOB K aTOMY
DJIEMEHTA).

7. OnpenenuTh BOCCTAHOBUTEND (aTOM AJIEMEHTA, OT KOTOPOrO CMEIIAIOTCS AIEKTPOHBI) U OKHUCITUTENb
(aToM a5ieMeHTa, K KOTOPOMY CMEIIAI0TCS AJIEKTPOHBI).

8. CbamaHCHPOBAThH YHCIIO SJIEKTPOHOB MEXKIY OKUCIUTENIEM U BOCCTAHOBHUTEIIEM.

9. Omnpenenuth KOA(PQGUIMESHTBI JUIsI OKHCIUTEAS ¥ BOCCTAHOBHUTENS, IPOAYKTOB OKHCICHUS U
BOCCTAHOBJICHHSI.

10. 3amucath KO3 GUIHEHT Tiepe (GOpMYIIOl BelecTBa, OMPEEIISIFOIIEIO CPEIy pacTBOpa.

11. IlpoBepuTh ypaBHEHHE peaKLUU.

Kputepuu oueHku perieHust ypaBHEHUN

Onenka Kpurepuu

«OTIn4YHO» B PELICHUH ypaBHEHUH HET OLIMOOK
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«Xopouio» B PEILIECHUH HET CYLIECTBEHHBIX OMMOOK, HO JOIYILEHO He Oolee ABYX
HECYILIECTBEHHBIX OIIMOOK

«Y IOBIETBOPUTEIIEHOY B PELICHUH HET CYIIECTBEHHBIX OMMOOK, HO JOMYIIEHO Ooiee IByX
CYLIECTBEHHBIX OIIHMOOK

«HeynoBieTBopuTEIBLHO MMEIOTCSI CYLIECTBEHHbIE OIIMOKM B PELIEHHUH, JHOO OTCYTCTBYET
peleHne

7. IloaroToBKa K J1adopaTopHbIM padoTam
Hopmwl epemenu svinoanenus - 1-2 uaca.

CTylIeHT NO/KEeH MPUXOAMTH Ha 3aHATHS B J1a00paTOPHUIO MOATOTOBJICHHBIM. KaxjaoMy — 3aHSATHIO
MPE/IIEeCTBYET CaMOCTOSTEIbHASI IOATOTOBKA CTYJCHTA, BKIHOYAFOILAS:

a) O3HAKOMJICHHE C COJepKaHHEM J1a0OpaTOPHOM paboThI MO METOAMYECKOMY MOCOOHIO;

0) mnpopabOTKy TEOPETUYECKOW dYacTH 10 YYeOHHKaM, pPEKOMCHJOBAHHBIM B METOJUYCCKUX
YKa3aHUsIX;

Meromudeckue  ykazaHuss K JabopaTopHbIM  padoTaM  SBISIOTCS — TOJNLKO OCHOBOM st
BBITIOJTHEHUST ~ DKCIIEPUMEHTA. 1EOpeTHYECKyI0 TIOATOTOBKY K JJabopaTopHOW paboTe HE00X0auMo
OCYIIECTBIISATh € TOMOIIBIO  yIeOHOM TUTEPaTypHI.

B xo/1¢ 1a00paTOPHBIX 3aHATHI MOXKHO BBIJICTUTH TPH YaCTH:

Ilepsas - TOATOTOBKA MPAKTUYECKON paOOThI U Havajo eé.

Bmopas - npoBenenne paboThI.

Tpemuws - moBEIEHUE UTOTOB paOOTHI, €€ aHAU3 1 OLICHKA.

Ogopmnenue pabomvr — mociennss, 3aBepiaromas e€¢ craaus. OdopmieHre mo3BoiseT emeé pas
BCIIOMHHUTh BECh XOJIl TPOJEIAHHOH palOThl, TOBTOPUTH HEOOXOMUMBIH MaTephaj, OIEHUTh CIENaHHOE,
MPOAHATM3UPOBATh KAUECTBO YCBOCHUSI 3HAHUH, YMEHUN U HABBIKOB M HAMETUThL NIPOTrPaMMy JalbHEHIIIEero ux
COBEPIIICHCTBOBAHHUSI.

IMopsiiok BBINOJIHEHNST JIAGOPATOPHBIX PadoT

1. CTyieHT IO/DKEH NPUHTH Ha JIaOOpaTOPHOE 3aHSATHE IOATrOTOBJICHHBIM 10 JaHHOH TeMe.

2. CTymeHT IO/KEH 3HaTh INpaBuja IO TEXHUKE O€30MacHOCTH mpu padoTe B XUMHUECKOU
71a00paTOPUU U IPpH paboTe C peaKTUBAMU B JIAHHOU padoTe.

3. Ilocne nmpoBeaeHUs pabOThI CTYIEHT MPEACTABIISICT MUCHMEHHBIN OTUET.

4. Otuer O mpoOJENaHHOW padOTe CIEAYeT BBHINONHATH B OONICH TETpaau s J1a00paTOPHBIX
pabor B knerky. CojnepkaHWe OTYETa YKa3aHO B ONMCAHUH JJAOOPATOPHOH paOOTHI.

5. CTyAeHT NOJDKEH Tepell BBIMOMHEHHEM padOThl  O3HAKOMUTBCS C  OMHCAHHUEM MPUOOPOB,
MepeyHeM MOCY/Ibl M PEAKTUBOB U MOPSIKOM BBITTOJTHEHUS paOOTHI.

6. BBITTOTHUTD OTIBIT.

7. IlpuBecTu B IOPSIIOK paboduee MeCTo.

8. CocraButh OoTYET O padoTe.

TpedoBanus k 0GpopMIIEHHIO 0TYETOB

1. Yka3bIBaeTcs HOMEp M Ha3BaHUE PaOOTHI.

2. Yka3bIBaeTcs 1eib padoThI.

3. 3anmchkIBaeTCs HOMEp U Ha3BaHUE OIIBITA.

4. 3anuchIBalOTCS KpaTKOE ONHMCAaHWE XoJa pPabdoThl C yKa3aHHUEM YCIIOBUH IPOBEISHHS OIBITA.
5. 3anmchIBarOTCSA HAOMIOACHNUS U YPaBHEHUS PEaKIIHA.
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6. JlenaroTcsi BBIBOIBI.

o pe3ynbraTaM 3amnThl 1a0OPaTOPHOI pabOTHI BHICTABIISIETCS 3a4ET.
OO6mume TpeOoBaHMA K YCIECIIHOMY NMPOBEACHUIO 1a00PaTOPHBIX 3aHATHH TAKOBBI:

OCHOBHBIC TEOPETUYECKHE MOJIOKEHHUS HA/I0 YCBOUTH YE€TKO U ITyOOKO, B IIPOTUBHOM Ciydae
71a00paTOPHO-TIPAKTUYECKIE 3aHATHS TPUHECYT MAJIO ITOJIB3HI;

BO BpeMs MPOBEIEHMs JaOOpaTOPHO-NIPAKTHUYECKOH padoThl ciedyeT [eHcTBOBAaTh B
COOTBETCTBHH C 33J]aHNEM;
ClIeflyeT HAay4YMTbCS KyJbType 3allUCH ONbITa, KCIIEPUMEHTa, MaMsATysd O TOM, YTO 3TOMY
MIPUIETCS YUUTh U IPYTHX;
HEOOXOJMMO BBIPAa0ATHIBATh MPUBBIYKY K 00pa3loBOM OpraHm3anuu pabovyero mecra — OT

OTOI'0 3aBUCHUT YCIICX pa6OTI>I;

HEOOXOOMMO BBIpaOaThIBATH IPHUBBIUKY OEPEeKHOTO OTHOWIEHHS K JIaOOpaTOPHOMY
000pyIOBaHHIO.

Crenyer mpuyduTh ce0s MO pe3ybTaTaM BBHITIOTHEHHOH J1a00paTOPHO-TIPAaKTUYECKONH padoThI, TOKa

CB&XO B MaMATH €€ COAep)KaHWe, MPOYNTHIBATH TEOPETUUYECKHI MaTepHasl. ITo OyJeT XOPOIINM YCIOBHEM
MOJITOTOBKH K 3K3aMEHaM U BBIPAOOTKH HEOOXOAMMBIX MPO(ECCHOHATBHBIX HABBIKOB.

Kpurepuu olieHKH BBIMOJIHEHUS J1a00PATOPHBIX pabOT

Onenka Kpurepun

«OTan4HOY HeO6XOﬂHMOﬁ IMOCJICAOBATCIBHOCTH ITPOBCACHUSA ONBITOB.

1. IlpaBunbpHO BBIMOMHEHA paboTa B MOJHOM 00BEME C COOJIOICHHEM

2. Bce ombpiTel mpoBeneHBI B YCIOBUSAX W pPEKHUMax, O0ECIIEUMBAIOLINX
[OTy4eHHE PE3yIbTaTOB M BHIBOAOB C HAaHOOJIbIIEH TOYHOCTHIO.

3. Hayuno rpamMOTHO, JIOTMYHO ONHUCAaHbl HAOMOOEHHS U  CHOPMHUPOBAHBI
BBIBOJIBI W3 ONBITa. B TPeACcTaBIEHHOM OTYETE MPABWIBHO W AKKypaTHO
BBITIOTHEHBI BCE 3alMCH, TaOJWIBI, PUCYHKH, TpaduKu, ypaBHEHHS pEaKIui,
BBIYHCIICHUS U CJIETaHBI BHIBOJIBI.

4. [IposBastoTcs OpPTaHMU3allMOHHO-TPY/IOBBIE YMEHUS. OKCIepUMEHT
OCYILIECTBIICTCSl 1O TUIAHY C yYETOM TEXHHMKH O€30MacHOCTH M TPaBHII PabOTHI
c MaTepragaMu U 000pyIOBaHHEM.

«Xopomio» M3MEpEHNH.

1. OnmwiT MMpoOBOAUJICA B YCJIOBHAX, HC O6CCH€‘H/IBaIOH_II/IX ):[OCTaTO"IHOﬁ TOYHOCTHU

2. BeI10 fomymieHo 1Ba-Tpu HemoTovera Wim Oosee o HON Tpy0ol OIMOKH M OHOTO
HegoYera.

3. DKCIepUMEHT TIPOBENIECH HEe MOJHOCTHIO WIIM B OMMMCAHWUN HAOIIONEHUI M3 OIbITa
WM COCTABIICHWM YpPaBHEHHH  peaknuid JIONYIIEHbl HETOYHOCTH, BBIBOJIBI
ClIeNIaHbl HETIOTHBIE.
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«y,[[OBJ'ICTB opuTe
VIBHO»

1. PabGora BBINONHSETCS IPAaBUIIBHO HE MEHEE, YeM Ha MTOJIOBUHY, OTHAKO

00beM BBINOJIHEHHOW YAacTH TaKOB, YTO MO3BOJSIET MOJYYHTh IPaBUJIBHBIE
[PE3YNIbTAThl M BEIBOABI 10 OCHOBHBIM, MPUHIHUIHAAIGHO BaXKHBIM 3a/1a4aM pPaOOTHI.

2. Pabora mo Hauamy ombITa MPOBEIEHA C MOMOLIBIO MPENOJABATEINS; HIU B XOJE
[POBEIICHUS OMbITA M M3MEPCHHM, COCTABJICHUU YPAaBHCHUN PEAKIMi OMYIICHBI
OIMOKK B OMMMCAaHWU HAOIFOIEHHH, (DOPMYyTUPOBAaHUH BBHIBOJIOB.

3. [Jomyckaer rpyOyro OmuOKy B XO/€ JKCIepHMeHTa (B OOBACHEHUH, B
o opmiIeHIHE PabOTHI, B COOMIOICHUN TIPaBUII TEXHUKH OC30IMAaCHOCTH IIPH padoTe ¢
MaTepuaiaMu W 00OpYyIOBaHHEM), KOTOpas HCHpAaBIAeTcs MO TPeOOBaHUIO
MpernojaBaTens.

«Heynosnersopu
TEJIbHO»

1. BeimonHun paboTy He MOTHOCTHIO U 00BEM BBIIOIHEHHOW PaboThl He

MO3BOJISICT C/IeNaTh MPABUIIBHBIX BBIBO/IOB.

2. OnpITbl, W3MEPEHUs, BBIYMCICHUS, HAONIOJCHUS, COCTaBJICHHE YypaBHEHUH
[peaKkLnii MPOU3BOIMINCH HENPABUIIBHO.

3. B xome pabGorsl M B oOT4YeTe OOHAPYXWJINCh B COBOKYITHOCTH BCE
HEJJOCTATKH, OTMEYEHHBIE B TPEOOBAHUX K OIIEHKE «3»

4. Jlomyckaer naBe wu Oomee TpyOble OMMOKA B XOAE OKCIIEPUMEHTa, B
00BsicHeHHH, B o(opMIIeHWH, pabOThl, B COONIOACHWHM TIPAaBWJI TEXHHUKH
Oe3omacHOCTH Tpu paboTe ¢ BellecTBaMH U 00OpYIOBaHMEM, KOTOPHIE HE MOXKET
MCTIPaBUTh JaXKe MO TPeOOBAHUIO TPEIOIaBaATEsL.

o pe3ynbTaTaM BBIMOTHEHHS Ta0OPaTOPHBIX PA0OT CTYAEHT JOMYCKACTCS K AK3aMEHYy.

8. [loaroToBKa K NpaKkTHYEeCKUM padoTam

Hopmwr epemenu evinonnenus - 1-2 uaca.

CTy,I[eHT JOJDKCH NIPUXOAUTH Ha 3aHATUA ITOATOTOBJICHHBIM.

[Ipuctymast K BBIMOIHEHUIO TPAKTHYECKOW pPaOOThI, CTYACHT MAODKEH BHUMATEIbHO MPOYUTATh

0eib 3aHATUA, KPAaTKUMH TCOPCTUYCCKMMU U y‘IC6HO- MCTOAUYECCKUMHA MarTcpuajiaMunu oo

HpaKTI/I‘{CCKOﬁ paGOTLI, OTBCTUTH Ha BOHNPOCHI I 3aKPCIJICHUS TCOPETUYCCKOI 0O MaTepuraia.

TEME

Bce 3aganusa HpaKTH‘lCCKOI‘;I pa60Te BBl 10MKHBI BBIIOMHSTH B COOTBETCTBHUHU C PIHCprKLII/ICﬁ,
AHAJIM3UPOBATh TTOJYUYCHHBIC B XOAC 3aHATHA PE3YJIbTAThbl IO HpPIBe,Z[eHHOﬁ MECTOOUKE.
Brimonnenue MPAKTHUYCCKUX pa60T HaIpaBJICHO Ha JAOCTUIKCHUC CICAYIOIIUX ueneﬁ:

— o00o0uenue, cucteMaTH3alus, YriayOJeHHE, 3aKpeIUICHHE IIOJyYCHHBIX TEOPETUUECKUX 3HAHUM;

— (opmMupoBaHUE YMEHUH,

MOJY4YE€HHUE TIEPBOHAYAJIBHOTIO IMPAKTHYCCKOI'O OIbITA IO BBIITOJIHCHUIO

HpO(beCCI/IOHa.HBHLIX 3a1a4 B COOTBCTCTBHH C Tpe60BaHI/I}IMI/I K pe€3yjibTaTaM OCBOCHUWA AW CHUIIJIMHBI.

HpI/I MMOArOTOBKE K MMPAKTUYCCKUM 3aHATHAM CTYICHT MOJIPKCH!

— O03HAKOMUTHCS C IJIAHOM 3aHSATUM U MCTOOANYCCKUMU YKA3aHUSAMU,

— YCTKO IMPEACTaBUTHb cebe xXon 3aHSTHUH B 3aBUCUMOCTH OT IJjiaHa, IpoaAyMaTh NOPSAJ0K I[CﬁCTBI/IfI B X0A¢€
BBITIOJTHCHU A pa6OTBI, BCIIOMHUTBb TCOPCTUYCCKUC OCHOBBI JICKHMOHHOI'O KypCa, B KOTOPBIX

PACKPBIBACTCA TEMaA 3aHﬂTHﬁ;

— M[pOYUTATb PCKOMCHAOBAHHYIO JIUTEPATYPY U OTBCTUTH HA IMOCTABJICHHBIC B 3a/TaHUN BOIIPOCHI.
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Ilopsinok BHIMOTHEHNS MPAKTHYECKUX PadoT

1. CTy,Z[eHT JOJIZKCH HpHﬁTH Ha IMMPAKTUYCCKOC 3aHATHUC IMOATOTOBJICHHBIM IIO ,I[aHHOﬁ TEME.

2. Ilocne BeIMOIHEHUS pa6OTLI CTYACHT NPCACTABIIACT MMMCHMCHHBINA OTYET.

3.0Tuer O mMpoAENaHHOW padoTe ciexyeT BBIIOJHATH B TETPAAM UL MPAKTUYECKUX PabOT B

KJIETKY.

4. Ilepen BBIMOTHEHWEM pPaOOTHI HEOOXOIUMO O3HAKOMHTCS C ITOPSIKOM €€ BBITTOJIHCHUS.

5. BeITtomHATE U cAaTh padoTy.

TpedoBanus k 0popMIIEHUIO 0TYETOB

1. Yka3pIBaloTCst HOMEp ¥ Ha3BaHUE PaOOTHI.

2. Yka3bIBaeTcs 1elb padoThI.
3. Yka3bpIBaeTcs HOMep 3a/IaHusI.

4, HpI/I peHICHNHN 3aJa4 KpaTKasd 3aIlMuChb YCJIOBHUA OTACIACTCA OT PCHICHUSA WU B KOHIIC PCHICHUS

CTaBHUTCS OTBeT. PemieHus 3aav JOJDKHBI COMNPOBOXKAATHCA KpPpAaTKUMH, HO JOCTATOYHO 000CHOBAaHHBIMU

MOSICHEHUSIMH, 3aIHMCBhIBAIOTCS UCIIOJIb3YyeMble ()OPMYJIbI.

JlJis 4KMCIOBBIX 3HAYCHHMH PACCUMTHIBAEMBIX BEIMYMH JOCTaTOUYHO 3-4 3Havariue nudpsl (4UCIO

3HAKOB, CTOSIIMX I[IOC/IE MPEAIICCTBYIOMMX UM Hynei). UYucno 3Havamux mudp He cieayer myrath ¢
YHCIIOM 3HAKOB mocie 3amsatod. Tak B umcnax: 101,3; 21,73; 0,4385; 0,004500 nmeercst yeTbipe 3HAYALINX

uudpsl. B pacuerax npuHsTO yKa3bplBaTh 3HaYAIIE HUPPHI K B TOM CiIydae, KOrjaa 9To HYJIH, CTOSIIUE B KOHIIE

gyrcna. [loaToMy mpaBWiabHON OyAeT 3ammMch C TOYHOCTHIO JIO YETBEPTOH 3Havamiei mudps - 0,2500, a He

0,25.
Kputepun o1ieHKH BBIITOJHEHUS PAKTUYECKUX PAOOT
Ornenka Kpurepun
1. Bremmoraena pa6ota 6e3 ommOoK W HeIOUYETOB;
«OTuaHO» 2. Jlommytiero He 60j1ee OJHOT0 HeoUeTa.
1. Jlomymieno He 6omee OAHON HErpyOoit OMMOKH U OHOTO HEIOUETa;
«Xopouo» 2. JlonyiieHo He Oojiee IByX HEIOYETOB.
1. HomymieHo He Gornee ABYX rpyObIX ommOoK;
«YnoBnerBopurensHo | 2. JlomymieHsl He Oonee oqHON TpyOoH M OAHOM HerpyOoil ommOKd u
» OJIHOTO HEJ0YETA;
3. Homymieno He Oomee ABYX-Tpex HErpyObIX OMIMOOK;
4. JlomymieHsl ofHa HerpyoOast ommOKa U TpU HEJOUETa;
5. Ilpu orcyTcTBUM OMMOOK, HO IPU HAJIWYMU YEThIPEX-IISITH HEI0UETOB.
«Heynosnersopurens | 1. JlomymeHo uuciio omMOOK M HEJOYETOB IIPEBOCXOIIIEE HOPMY, IpHU
HO» KOTOPOM MOXET OBITh BEICTaBJICHA OreHka "3";
2. Ecnii mpaBuIIbHO BBITTOMTHIIT MEHEE TIOJIOBUHBI pabOTHI.

IIo pe3yabTaTaM BbIIIOJHCHUS IMTPAKTUYICCKUX pa60T CTYACHT NOMYCKACTCA K SK3aMCHY.

9. [loaroTroBKa K 3K3aMeHy

Hopmul epemenu evinonnenus - 0o 20 uacos.
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WroroBast atrectamusi 10 Y4eOHOW JUCHMILIMHE IPOBOAUTCS B (opMe SK3aMeHa. 3HAuYCHUE
9K3aMEHa COCTOUT B TOM, YTO OH SIBJISETCS 3aBEPIIAIOIIMM ITAIIOM B U3yUEHHUH Kypca. DK3aMeHaIMOHHBIN
OuJIeT CONEepKMUT JIBa TEOPETHUECKMX M OJWH NPAaKTHUYECKHH Bompochl. llepedeHb BOMPOCOB BBIOAETCS
CTyJIEHTaM He IMTO3/IHEee, YeM 3a MECSII J0 K3aMeHa.

Camas s(dexTrBHAS METOIUKA TOATOTOBKM K DK3aMEHY 3aKI04aercs B TOM, YTO BCE OTBETHI Ha
SK3aMEHAI[MOHHBIE OWIIETH MPEIBAPUTETHHO HECKOIBKO Pa3 MPOUYMTHIBAIOTCA, a 3aTeM Ha KaXIBIH BOMPOC
COCTaBISIETCS MHHH-KOHCIIEKT (MJIM MHUHHU-TUIAaH W3 4-5 TIYHKTOB), KOTOPBIA JOMKEH OTpakaTh
MOCJIEIOBATETFHOCTh M3JIOKEHUST MHGOPMAIMK U BKJIIOYATh B Ce0sl KIIIOYEBbIE MOMEHTHI JaHHOW TEeMBbI, Ha
KOTOpBIE ClIelyeT 00paTHTh BHUMaHUE.

[locne atoro mocrapaiiTech, OMUPAasCh TOJIBKO Ha ATOT IUIAH, MBICICHHO BBICTPOUTH CBOH OTBET,
BOCITPOHM3BECTH paHee mpounTanHoe. Eciu 3TO He ymaercs ¢ MepBOro pasa, He Ooropyairech, mocTapaiTech
MIOHSITH B CBSI3U C YeM BO3HHKIIO 3aTPyAHEHHUE M, €CIU 3TO HEOOXOJMMO, BHECTH B CBOH IIaH HEOOXOJIUMBIC
nononnenus. [lompoOyiite emé pa3 - 00g3aTenbHO NOTy4UTCS !

[locne moaroToBKM TO STOM METOAMKE HEMOCPEACTBEHHO Ha »JK3aMEeHe BaM Oyner Jerdye
COCPENIOTOYHTHCS U M3BJIEYb W3 MAMSITH HYKHYIO MH(QOPMAIHMIO: Ha JIF000W OWIET yKe eCTh IUIaH, KOTOPBIN
HEMpPOMU3BOJIBHO BCIUIBIBACT B IMaMATH. JTO HM30aBUT BAac OT PACTEPSIHHOCTH W TIOMOXKET JaTh YETKHIA,
MOCTIeIOBATENBHBINA OTBET. B 3TON MeTonnKe ymop Jienaercs Ha JIBa BUJA IMaMATH: 3pUTENbHYO (00pa3Hyio) u
MOTOPHYIO (ABUTATENIBHYIO), IIJIIOC BKIIOYAETCS aCCOLMAaTHBHOE 3aITOMUHAHHE.

MOHO JIOTIOJIHUTH OMHMCAHHYIO METOJMKY €IIE OJHUM MPOCThIM, HO dPPeKTUBHBIM MpuéMoM. CyTb
€ro 3aKJII0YaeTcs B TOM, uTO HH(OpMAaIKs, KOTOPYIO HEOOXOJAUMO 3aIIOMHUTh, PUCYETCS B BHJIC TAOJIHII, CXEM,
¢dopmyn Ha nucTax Oymard. 3aTeM STH JIMCTHI Pa3BEIIMBAIOTCS 110 KOMHATE: Ha CTEHY Iepel padovrM CTOJIOM,
Ha 3epKajio, Ha ABepb. BricoTa, HA KOTOPOH OHM KpEMSTCs, - YPOBEHb TJa3 WM YyTh BBINIE 3TOTO YPOBHS,
YTOOBI JINCTHI TOCTOSIHHO IT0IaJIAIMCh BaM Ha IJiasa.

BykBasnbHO Yepe3 HECKOIBKO JHEH Bbl Oynere 3HaTh HeoOXOAMMYI0 MH(OpMalHio Hau3ycTb. Bech
CEeKpeT B TOM, YTO 37eCh cpabaTbIBaeT 3pHTenbHast (0Opa3Has) MamsTh, M 3allOMHHAHWUE MPOUCXOJIUT
HEMpPOU3BOIBHO, KaK ObI caM0o cO00M, 6e3 KaKuX Obl TO HU OBIJIO YCHIIHIA C BaIllel CTOPOHBI.

[ToBTOpEeHME MaTeprana JOMKHO HITH 10 TAKOMY IUIaHY: MEPBBIA pa3 cpa3y jKe IMOocie 3alTOMUHaHuS,
BTOPOH - MPUONTH3UTEIBHO Uepe3 Jac, TPETHH - uepe3 NIeHb, U, HAKOHEIl, YeTBEPTHIA pa3 - uepe3 Hemeno. [Ipu
MOBTOPEHUU Matepuana o00s3aTeNbHBIM SIBISIETCSl €ro IMPOroBapvBaHUE BCIYX, MPH JTOM CpadaTHIBAIOT
OTHOBPEMEHHO MOTOpHAas (IBUTATENbHAS) U CITyXOBasl MaMsITh, UTO 0OECIIEUnBACT Tydlliee 3aroMuHanue. Ecmu
BbI PACCUMTHIBACTE HA JOJITOBPEMEHHBIN PE3YNbTaT, TO MOBTOPSATH MaTepUall Jydlle Mepes CHOM, TOria yTpOM
BBI OyJIeTe MIOMHHUTD MTPAKTHYECKH BCE.

KpI/ITepI/II/I OI€CHKHM OTBCTA HA 5K3aMCHC

Onenka Kpurepun

«OTan4HO» BBICTABJISIETC ~ CTYZAEHTY, TIJIyOOKO W TPOYHO  YCBOUBLIEMY
MpOrpaMMHBIA  MaTepHall, HCUYEPNBIBAIONIE, TPaMOTHO U JIOTHYECKH
CTPOMHO €ro M3JararpleMy, B CBETE€ KOTOPOrO TECHO YBS3BIBACTCS
TEOpHs ¢ NMPaKTUKOWU. IIpym 3TOM CTYAEHT He 3aTpyIHAETCS ¢ OTBETOM IIPH
BUJOM3MEHEHUU  3aJaHus, CBOOOJHO  cCIpaBiIsieTcs C  3aJadaMy,
BOIIPOCAMU M JIpyTUMH  BUJAAMHM  KOHTPOJS  3HAHUM, IPOSIBIISIET
3HAKOMCTBO c MOHOTpapHUECKOH JINTEPaTypoH, IIPaBUJIBHO
O0OCHOBBIBAE€T ~ MPHHATHIC  PEIICHHS,  BIAACET Pa3HOCTOPOHHUMU
HAaBbIKAMU U [TPUEMAMU PELICHUS IIPAKTUYECKHUX 3a/ad.
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«Xoporo»

BBICTaBJISICTCA CTYACHTY, TBEPJA0 3HAOLIEMY HpOFpaMMHI;Iﬁ Matepual,
I'paMOTHO HW IO CYHICCTBY MH3JIararomero €ro, KOTOpLIﬁ HE O0mycKact
CYHICCTBCHHBIX  HCT! OYHOCTEH B OTBETC Ha BOIPOC, MpaBUJIBHO
MNPUMCHSICT TCOPCTUYCCKHUC IIOJOKCHUA IIPU PCHICHUH IIPAKTUYCCKUX
BOIPOCOB U 3a4a4, BJIAJACCT H606XOZ[I/IMLIMI/I npueMamMu Ux peHICHUs.

«Y 1OBIIETB OPUTCIIBHO)

BBICTABIIAETCS CTYIEHTY, KOTOPBIH NMEET 3HAHHS TOJIBKO OCHOBHOTO
Marepuasna, HO He€ YCBOMJI €ro Jerajly, [JOIyCKaeT HETOYHOCTH,
HEA0CTATOUYHO [IpaBUJIbHBIE (hopMyIUPOBKH, HapyLIEHUS
IIOCJIEZIOBATEIBHOCTY B H3JIOKEHMM  NPOrPaMMHOIO  Marepuana WU
HCIIBITBIBAET TPYAHOCTHU B BBIITOJIHEHUH ITPAKTUYECKUX 3aAAHUIM.

((HCy,Z[OBJ'I CTBOPUTCIILHO»

BBICTABIISICTCSl CTYACHTY, KOTOPHI HE YCBOWJI 3HAUUTEIBHOU YacTH
MpOrpaMMHOIO  MaTepuaia,  JIOMyCKaeT  CYIIECTBEHHBbIC  OIIMOKW,
HEYBEPEHHO, C  OOJNBIIUM  3aTpPYJAHEHUEM pemaer  ImpakTUYeCKue
3aJ]a4U.

KoHTpoJb BHeayIUTOPHOI caMOCTOSITEJIbHOI PaGoThI CTY1€eHTOB

KonTpons BHEayAMTOpPHON C€aMOCTOATENHHOM pabOThl CTYAEHTOB MPOBOAMUTCS IPENOJABATEIEM B

ayIUTOPHUU.
Pe3ynbTaTUBHOCTH

CaMOCTOSITEIIBH O pa6OTI)I CTYACHTOB OLCHUBACTCA MNOCPCACTBOM

cienyronmx (opM KOHTPOJISl 3HAHUI U YMEHUH CTYJICHTOB:

- YCTHBIH ompoc;

- IPEICTaBICHHBIN OTYET MPAKTUIECKON padoThI;

- 3amuTa JIabopaTopHOH paboOTHI,

- poBepoYHas padoTa;

- IpEACTaBJICHUEC IPE3CHTAllUN

Pe3ynbTaThl KOHTPOIS WCIONB3YIOTCS JUIS OIIGHKH TEKYIEH ycrmeBaeMOCTH CTyneHToB. OreHka

TEKyIIel YCIIeBAeMOCTH CTYJICHTOB BBICTaBIISICTCS B yUCOHBIH JKypHAI.
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MUWHUCTEPCTBO OBPA30BAHMS M HAYKW POCCUMCKON ®EJIEPALIMH
®EJIEPAJILHOE I'OCY IAPCTBEHHOE BIO/DKETHOE OBPA3OBATEJIbHOE YYPEXXIEHUE
BBICLLIEI'O OBPA30OBAHMUS «CEBEPO-OCETUHCKUWI TOCY JAPCTBEHHbBI YHUBEPCUTET
WUMEHH KOCTA JIEBAHOBUYA XETAI'YPOBA»

YTBEPXJIEHbI
BeTOM (hakyibTeTa
~ XUM#K; GHOOrHK M GHOTEXHOIOrHH
ﬂpofrogon Ne 14 ot «01» nions 2016 .
efaresns cosera paxybrera
1&{/{'{ ®.A. Araesa

METOUYECKHUE PEKOMEHJALIMH IO BBIIIOJHEHUIO U
) HOATrOTOBKE K 3AILIIUTE
BBINNYCKHOM KBAJIM®GUKALMOHHOM (FAKAJIABPCKOM) PABOTbI

AJIs CTY/IeHTOB-0aKa1aBpoB, o6yualomuxces no Hanpasjaenuio 44.03.05 Ilexarornyeckoe
oGpasoBanue (¢ AByMs NpoQuIsiMH NOArOTOBKH)
[Mpoduan Xumusi, Buosiorus

Bnaaukaekaz 2016



MCTOJIH'-ICCKHC PEKOMEH Al HHA 1o BBIIIOJIHEHHK H I[NOAroTOBKE K 3auiuTe BbIIIYCK HOH
kBaM(puxauuonHoit  (OakanaBpckoit) paGore 10  HampaBieHuio — noarotoBkd  44.03.05
«Ilenaroruueckoe obpasoBanue (¢ AByMs npoduisiMyi noarotoBku) [Ipodumu Xumus, buosorus.

CocTaBUTENHU:

JoueHT kadeapbl OpraHMYeCKOi XUMHH, K.X.H. APYTIOHSHIL A.A.

Jlexan (pakynprera XUMUH, OHOJIOTHH U OHOTexHONOruH Araesa @ .A.



1. HopMaTuBHBIe JOKYMEHTHI JJi51 pa3pa0oTKi MeTOAMYECKMX PeKOMEHIAlMii 0 BbINOJHEHUIO
U TOArOTOBKe K 3allMTe BBINYCKHONH KBaJIM(UKAUMOHHOH (0akajaBpckoil) padoThl MO
HanpaB/jieHHI0 noAroroBku 44.03.05 Ilexaroruyeckoe oOpa3zoBaHue (¢ ABYMS NPOPHISIMH
noaroroBku) Ipodgunu: Xumus u buosorus

HopmartuBHyto npaBoByto 06a3y METOAUYECKOTO NOCOOUS COCTABIISAIOT:

o  ®denepanbhblii 3akoH Poccuiickoit @enepanuu «O6 oOpasoBanuu B Poccuiickoii denepannn»
o1 29.12.2012 1. Ne 273 — @3;

o  ®denepanbHblii 3akoH Poccuiickoit @eneparun «O BbICIIEM U MOCIEBY30BCKOM
npodeccrnoHabHOM 00pazoBanum» OT 22.08.1996 Nel125-D3 (¢ gomn.u uzm);

o ®denepanbuble 3akoHbl Poccuiickolt denepannn: «O BHECEHUHM U3MEHEHUN B OTICJIbHbBIE
3aKOHOJATenbHbIE akThl Poccuiickoit denepanny B 4aCTH U3MEHEHHUSI TIOHATHS U CTPYKTYPBI
rocyJapcTBeHHOT0 oOpa3zoBarenbHOTo cTangapra» (ot 1 gexadbps 2007 roga Ne 309-03) u «O
BHECCHUH U3MEHECHUM B OT/ICIbHBIC 3aKOHOIaTeNbHbIe aKkThl Poccuiickoit denepanuu (B yactu
YCTAHOBJICHUS YPOBHEH BBICIIETO MPodeccHoHanbHoro oopasoBanus)» (ot 24 nexkadbps 2007
roga Ne 232-D3).

e Tunosoe noJyioxxeHre 00 00pa3oBaTENFHOM YUPEKICHHH BBICIIETO MPO(HECCHOHAIBHOTO
o0Opa3oBaHus (BbICIIEM Y4eOHOM 3aBeICHUH), YTBEPKAEHHOE OCTAaHOBJICHUEM
[TpaBurensctBa Poccuiickoit @eneparyu ot 14 gespans 2008 rona Ne 71 (nanee — Tunosoe
MOJIOKEHHUE O BY3€);

e  OenepanbHBIN rocynapcTBEHHBIN 00pazoBaTenbHblil cranaapT (PI'OC) no HanpaBIeHHUIO
noarotoBku 44.03.05 Ienarornueckoe oOpazoBanue (¢ AByMsi IpOGUISIMHU ITOATOTOBKH)
BbIciero oopazosanus (BO) (OakanaBpuar), yreepkIeHHbIN npuKka3zoM MuHHCTEpCTBA
oOpa3oBanus u Hayku Poccuiickoii ®@eneparuu ot « 9» deppang 2016 r. Ne 91

e [Ipuxa3 Munucrepcra obpa3oBanus u Hayku Poccuiickoit @enepanuu Ne 1367 ot 19 nekabps
2013 r. «O6 yrBepxxaenuu [Topsiaka opraHu3aluy U OCYIECTBIECHHU 00pa3oBaTeIbHOM
JeSITeIbHOCTH 110 00pa30BaTeIbHBIM IIPOrpaMMaM BBICIIET0 00pa30BaHUs — MPOrpaMMamM
OakanaBpuaTa, IporpaMMmaM CIelUaINTETa, IPOrpaMMaM MarucTpaTypbl» U Ipyrue
HOPMaTUBHO-METOIMUECKUE TIOKyMeHTbl MuHoOpHayku Poceuu;

e VYcras Byza PI'BOY BO «CeBepo-OceTuHcknii rocyapcTBeHHbli yHuBepcuTeT UM. K.JIL.
XerarypoBay.

2. lloaroToBKa BBIMYCKHOMH KBAJIN(PUKANMOHHOI (0akanaBpcKoii) padoThl 10 HATIPABJIEHHIO
noaroroBkm 44.03.05 «Ilexaroruveckoe oopasoBanue (¢ AByMs NpoQuIsiMHA OATOTOBKH)
npoduau «buosorus u XumMusH

OpHUM W3 STanoB HAy4YHO-HCCIIEIOBATENbCKOW pabOThl SBISETCS CaMOCTOSITENBHOE
BBITIOJTHEHUE BBITYCKHOW KBaM(PUKAITMOHHOM paboThl — OakamaBpckoi padboTsl (namee BKP), kotopas
MOJKET OBITh ABYX THUIIOB: UCCIIEI0OBATENHCKOM 1 MPOESKTHOM.

BKP npuszBana moaTBepAUTH CIIOCOOHOCTH aBTOpa CAMOCTOSITENIbHO BECTH HAYUYHBIM MOMCK,
UCIOJIb3YSl TEOpETHYECKUe 3HaHMS M TMPAKTUYECKHE HAaBBIKM, BBISBIATH U (OPMYIHPOBATH
npodeccuoHalbHble  MPOOJEMbI, 3HaTh METOJbl OpraHM3allMM M  HPOBEICHUS  HAy4YHO-
HCCIIEIOBATENIbCKUX padOT U YMETh IPUMEHSTh UX Ha MIPAKTHKE.

Copepxanue pabOThl MOTYT COCTaBJISITH pE3YJAbTaThl TEOPETUUYECKUX HCCIEAOBAHUIA,
pa3zpaboTka HOBBIX METOJOB M TOJXOJOB K pEUICHUI0 HAay4YHBIX MpoOJeM, pellieHne 3aaad
MIPUKIIAHOTO XapakTepa, pa3paboTka MPOeKTa.

Brimycknast kBanmudukanuonHas (OakamaBpckas) paboTa JOJDKHA COJEPXKATh SJIEMEHTHI
HOBU3HBI B 00JaCTH TEOPETUYECKHX, MPUKIAJAHBIX HCCIEJOBAaHUM WM MPOEKTHPOBAHMS, KOTOpHIE
BBIPAXKAIOTCA B YTOUHEHUH, AOMOJHEHUH, (OPMYIUPOBKE HOBBIX MOHATUHN U KaTErOpHii, B pa3paboTke
HOBBIX METOJMK, AJITOPUTMOB, MEXAHU3MOB pEUICHUS NPUKIAJHBIX 3a/1a4 MCCIEJOBAaHUsA, a TAaKKE B
CO3JaHUU UHTEJJIEKTYalbHOTO MPOAYKTA.

[Toaroroska BKP npoxoauT B pamkax npeaIuIiiIOMHON MPAKTHKY.



Bue 3aBucumoctu ot tuna BKP k Hell npeabsBisitoTcs o01mue TpeOoBaHus:

- TeMa U 1eJIU JOJKHBI ObITh 3HAYMMBI JUIsl pa3BUTHSI COOTBETCTBYIOIEH OTPACIIH;

- BBIBOJIBI U PE€3YJIbTaThl, NOJyYeHHbIE B pabOTe, JOJHKHBI OCHOBBIBATHCS HA JIOCTATOYHOM M
JIOCTOBEPHOM HAay4HOU Oaze;

- BKP nomxHa peMOHCTpHpoOBaTh CIIOCOOHOCTH aBTOpa MPUMEHSATh IS JOCTHXKEHUS
ITOCTABJICHHBIX ILI€JIEH METOJOJIOTMI0 HAYYHOTO HCCIIEIOBAHUSA WJIM METOJOJIOTHIO MTOMCKA M aHalIMu3a
peuIeHni ¥ NPOEKTUPOBAHNUE UX peaTIU3aluHY;

- BKP pgomxHa JEMOHCTPUpPOBAaTH BBICOKHH  YPOBEHb KPUTHYECKOTO  MBIIUICHHUS,
MHTEJUIEKTYAJIbHYIO CMEJIOCTh U CAMOCTOSITEIIBHOCTh aBTOPA;

- B BKP, B nporiecce €€ moaroToBKM U 3alIUThl aBTOP JOJDKEH MPOJAEMOHCTPUPOBATH HABBIKU
aKaJIeMUYeCKOTO MICbMa M KOMMYHHKAIIUK, IPE3EHTALUN PE3yIbTaTOB PaOOTHI;

- BKP pomkHa OBITH JIOTUYHO CTPYKTYpHpOBaHa M HANMCaHA MOHITHBIM SI3BIKOM  (JUIS
NPEJCTAaBICHUS B OTKPBITOM JIOCTYIIE); TIarMaT B JIIOOOH (CO3HATENBbHOW WM CiydaiiHOH) (opme
HEJIOIIYCTUM.

BKP BbpINOJIHSETCA CTYIEHTOM CAMOCTOSITENBHO IOJ PYKOBOJCTBOM HAYYHOTO PYKOBOIUTENS
10 MaTepuaiaM, COOpaHHbBIM JIMYHO 32 TIEPUO]] OOYUSHHSI U TPOU3BOICTBEHHOMN MPAKTHKH.

PykoBomurenem BKP, kak mnpaBwiio, SBIS€TCS Hay4HbId PYKOBOAMUTENb M3 4YHUCIA JIMIL
npoeccopcKo-IpenoaBareabckoro  cocraBa  kadenp  ¢GakyiapTeTa  €CTECTBEHHOHAYYHOTO
o0pa3oBaHus, B HEOOXOAUMBIX CIydasix MOXKET MPUBJIEKATHCS HAYYHBIH KOHCYJIBTAHT.

Ilenu BKP

BKP umeer nenpro noka3ars:

- YpOBEeHb IMpo(ecCHOHAIBPHOW U 0011e00pa30BaTeNbHON TMOATOTOBKM BBITYCKHUKA IIO
COOTBETCTBYIOLIEH OakalaBpCKOW MpOrpaMme;

- YMEHHME M3y4yaTh U 0000IaTh JUTEpaTypHblE HCTOYHHKH B COOTBETCTBYIOLIEH OO0JIACTH
3HAHUI;

- CMOCOOHOCTh CaMOCTOSITENIBHO MPOBOJUTH HAayYHBIE HUCCIIECAOBAHUS, BBIIOIHATH MPOCKTHbIE
paboThI, CUCTEMATU3UPOBATh U 0000IIATh (PaKTUUECKUI MaTepua;

- YMEHHE CaMOCTOSTEIbHO OOOCHOBBIBATH BBIBOJbI M IPAKTHYECKHE PEKOMEHAALUHU I10
pe3ynbTaTam IIPOBEACHHBIX UCCICIOBAHUMN.

Temamuka

ITpu Be1OOpE Tembl BKP cnenyer pykoBOACTBOBATbCS CIEIYIOLIMM:

- TeMa JIOJDKHA ObITh aKTyaJIbHOM;

- OCHOBBIBAaThCS Ha IMPOBEIECHHOM HAYYHO-UCCIIEIOBATENBCKOM U MPOEKTHOH paboTe B
nporecce 00y4eHuHs;

- YYUTBIBATHCA CTENEHb Pa3pabOTaHHOCTU U OCBEIIEHHOCTH €€ B JUTepaType; MHTepecaMH U
MOTPEOHOCTAMU MPEANPUATHI, OpraHu3aluid U yYpEeKJICHHM, Ha MaTepuaiax KOTOPBIX BBIMOJIHEHA
pabora.

[Ipumepnass Ttemarnka BKP paspadarpiBaercs BbInyckamwomieil kadeapod U e€XeroaHo
YTBEpKAAeTCS Y HUBEPCUTETOM.

OObyuaromeMycs peA0CTaBISAETCs MIPaBO MPEUIOKUTh coOcTBeHHYI0 TeMy BKP npu nanuuuu
000CHOBaHMS €€ aKTyaJbHOCTH U LEeNecoO0O0pasHOCTH JHOO 3asBKH MPEANPUATHS, OpraHu3allvy,
YUPEKICHUS.

[TeponauanpHOe 3akperienne TeM BKP mpousBoauTcs He mo3gHee 1 HOSOpsT mOCHIEIHEro
roJia o0y4eHHsI HA OCHOBAHHUHU 3asIBICHUH.

[Ipy BO3HUKHOBEHHMM HMHOTO HaIlpaBJIEHUs WCCIEIOBAaHUS WJIM CMEHbl PYKOBOJUTEIS
nomnyckaercs usmenenue teMol BKP.

[Ipy MmoOJIOKUTENTHHOM pelIeHuH Bompoca o coriiacoBanuu tembl BKP ¢ pykoBoautenem
MIPUKA30M PEKTOpa YHHMBEPCUTETa MPOU3BOIUTCS 3aKpeIIeHHe 3a 00y4arolMMCsl BHIOPAHHOM TEMbI
BKP.



BKP pomkHa IeMOHCTpUPOBATH CIIOCOOHOCTH BBIYCKHWKA K aOCTPAaKTHOMY MBIIUICHHIO,
aHaIM3y, CUHTE3Yy; CIOCOOHOCTH COBEPIICHCTBOBATH W PAa3BUBATh CBOM WHTEIUICKTYalIbHBIH |
OOIIEeKYTbTYPHBIN YPOBEHbD.

ABTOp [MOJDKEH TMOKa3aTh CBOIO TOTOBHOCTBIO JCHWCTBOBATh B HECTAHAAPTHBIX CHUTYAIHSX,
HECTH COLMANBHYIO U ATUYECKYIO OTBETCTBEHHOCTD 32 TIPUHSTHIE PEIICHHS.

B npouecce noarorosku u 3amure BKP BbIyckHUK H0KEH TOKa3aTh CBOIO CIIOCOOHOCTHIO K
CaMOCTOSITEIIbHOMY OCBOCHHIO M MCIIOJIb30BAHNUIO HOBBIX METO/IOB MCCIICOBAHMS, K OCBOCHUIO HOBBIX
cdep npodeccnoHaTbHON AEATEIBHOCTH U CIIOCOOHOCTHIO (POPMHUPOBATH PECYPCHO-MH(POPMAITUOHHBIE
0a3pl Ui OCYIIECTBIICHHSI MPAKTUYECKOW NEATENPHOCTH, a TaK K€ CIIOCOOHOCTh CaMOCTOSITEIBHO
npuoOpeTaTh M MCIOJb30BaTh, B TOM YHCIIE C MOMOIIBIO WH(POPMALMOHHBIX TEXHOJIOTHH, HOBBIE
3HaHUS U YMEHHUS B TOM YHCIIE, HETOCPEACTBEHHO HE CBs3aHHBIE CO chepoit mpodeccnoHaIbHON
JEATeIbHOCTH.

ABTOp JOJDKEH MOKa3aTh TOTOBHOCTh OCYIIECTBISTH MPO(ECCHOHAIBHYI0O KOMMYHUKAIMIO B
YCTHOM M NHUCHbMEHHOW opMax Ha PYCCKOM M HMHOCTPAHHOM S3BIKAX JJIsI PELICHHWS 3aaad
npo(ecCHOHANBPHONW JEATENbHOCTH; HCIOJb30BaTh 3HAHUE COBPEMEHHBIX MpOOJIeM HayKd U
o0Opa3oBaHusl TpU pEUICHHH MPO(EeCCHOHANBHBIX 3a/a4; B3aUMOJEHCTBOBATH C YyJYaCTHUKAMHU
00pa30BaTENLHOTO MPOLIECCa U COLHUAIBHBIMU MApTHEPAMH, PYKOBOJIUTH KOJIIEKTHBOM, TOJIEPAHTHO
BOCIPUHHMMAsl COIMAJIbHBIC, ATHOKOH(ECCHOHAIBHBIE M KYJIbTYpPHBIC Pa3U4Ms, a TaK e BIaJIETh
CIOCOOHOCTBIO OCYIIECTBIISATh MPOPECCHOHATBHOE U JTUYHOCTHOE caMO00Opa3oBaHue, MPOEKTUPOBAThH
JanbHelIne 06pa3oBaTeIbHbIe MAaPUIPYThl U TPO(PECCHOHATBHYIO Kapbepy.

ABtopy mpu mnoarotoBke u 3amure BKP nomkeH mnposBUTH CIOCOOHOCTh NPUMEHATH
COBPEMEHHBIE METOJMKH U TEXHOJOTUU OpPraHu3aluy 00pa30BaTENbHON AEATEIbHOCTH, TUarHOCTUKU
Y OLIEHMBAHMA KayecTBa 00pa30BaTEeILHOIO MpOIlecca M0 pa3IMuHbIM 00pa30BaTeIbHBIM POTrpaMMaM;
¢dopmupoBath 00pa30BaTENBHYIO Cpely M HCIOJIb30BaTh Mpo(decCHOHAIbHbIE 3HAHWA M yYMEHHS B
peanu3aly 3ajady MHHOBALIMOHHOW 00pa3oBaTENbHOW MOJMTHUKH; PYKOBOJAUTH HCCIIEA0BATEIBLCKOM
paboToif 0O0yJarommMxcs; aHaTU3UPOBATh PE3YJIbTAThl HAYYHBIX WCCIECIOBAHUMN, MPUMEHATH MX IPH
pelIeHNH KOHKPETHBIX Hay4yHO-UCCIICJIOBATEIbCKUX 3aJauy B cdepe Haykdu U 00pa3oBaHMI,
CaMOCTOSITEJIBHO OCYILECTBIISATh HAYYHOE UCCIIEIOBAHUE

[Tpu pabote Hag BKP BeimycKHUK AOMKEH OBITH TOTOB K Pa3pabOTKE U peaan3alii METOIUK,
TEXHOJIOTUH W TpPUEMOB OOyuYeHHs, K aHalu3y pe3yJlbTaTOB Ipolecca MX HCIONb30BAHUS B
OpraHM3aIusaX,  OCYIIECTBISIONIMX  00pa30BaTelbHYIO  JIEATENBHOCTh W HCIOJB30BaTh
WHIUBUIYalIbHbIE KPEaTUBHBIE CIOCOOHOCTH JUIS CAMOCTOSITENILHOTO PEIIeHUs HMCCIEeI0BATEIbCKUX
3aau

Takum oOpa3om, coaepkanue u odopmieHue nucbMeHHOro Tekcta BKP  momkhno
COOTBETCTBOBATh TPEOOBAHUSM, MPEABSABISIEMBIM K pad0oTaM, HAIPABIAEMbIM B Ne4aTh. BhinoaHeHue
KBIM(UKAIIMOHHBIX paboT MpeaycMOTpeHO QenepaibHbIM TOCYJapCTBEHHBIM 00pa3oBaTeIbHbIM
CTaH/IaPTOM KakK 00s3aTeIbHbIN BU UTOTOBOM aTTECTAIIMU BBHITYCKHUKOB.

TpeOGoBanus, npeabsBisieMble K coaepkanuto u opopmiienuto BKP npennonararor onajeHue
HaBbIKaMU U YMEHUSIMU HAyYHO-UCCIIE0BATEIbCKON AeITEIbHOCTH.

OcHOBHbIE Hay4yHbIE pe3yabTaThl, ModydeHHble aBTopoM BKP, nomkHBl OCHOBBIBaTHCA Ha
JOCTaTOYHOM M TOCTOBEPHOW HayyHOU 0ase, mojiexar B 00s3aTeIbHOM MOPSIIKE arnpoOaluu myTeM
MyOIMKaIMM B HAYYHBIX MEYATHBIX M3JAHUSIX, U3JI0KEHUH B JOKJIaJaX Ha HAyYHBIX KOH(EpeHIUsX,
CUMIIO3UYyMax, CEMUHapax 1 B ApYyrux popmax.

Hampasnenue uccnenoanuss B BKP 3amaercs mccnemoBarenbckumM(uMu) BOTpocoM(amMu) H
(wm) rtunore3oir. HccnmenoBatenbckass BKP  mpeacraBmsier co0oil OTY4ET O CaMOCTOSATENIBHO
CIUITAaHHPOBAHHOM U MPOBEACHHOM HAy4YHOM HCCIIEIOBAaHUU, B TOM UYHUCIE O MOJIYYEHHBIX pe3yjbTaTax
U UX UHTEPIIPETAINH, BbIBOJAX, KOTOPHIE MO3BOJIMIM JU Obl paCIIMPUTH HAIIM 3HAHUS 00 U3y4aeMbIX
npoOieMax U BO3MOXHBIX ITYTSIX UX PEIICHHUS.

BKP nomkHa 1eMOHCTpUPOBATH 3HAHUS U MOHUMAaHUE aBTOPOM HAyYHOTO KOHTEKCTa paboThl;
MOCTaHOBKA HCCIIIOBATEIILCKUX BOMPOCOB M THIIOTE3 JOJDKHA 007anaTh HOBH3HOW, T.€. HE
BOCTIPOM3BOUTh paHee OMYOJMKOBAaHHBIC HJEH; HAa OCHOBE KPUTHYECKOTO aHajM3a MOJYYEeHHBIX



pe3ynbTaTOB M PE3YJIbTATOB JIPYTrUX HAYYHBIX Pa0OT, MyOJUKOBAHHBIX MO JAaHHOUW TeMe, TOJDKHBI OBITh
MPEICTAaBJICHBI BBIBOJIBI O TABHEHIIIEMY HATPABICHHUIO UCCIIEIOBAaHUMN.

3. O0mme TpeGoBaHMsA K cTpyKType U cojaep:xkannio BKP mo nampasiienuio 44.03.05
Ilenarornueckoe oOpa3oBanHue (¢ ABYMs npoduasiMmu noaroroBku) npoduiamn «buosorus u
XXMM

Tpebosanus k coctaBy BKP ycranaBnupatorcs 3amanuem Ha BKP. 3ananue na BKP Beimaercs
MIEPCOHAIBHO KaXJIOMY CTyAeHTy. Pexomenayemas (opma 3anaHusi NpUBEIEHA B NPUIOKEHUH A.
3ananue Ha BKP BriiagpiBatoT B TEKCTOBBIN JOKYMEHT HOCJIE TUTYJIBHOIO JIUCTA, IIPU 3TOM CTPAHUIIBI
3aJJaHMs HE BKIIIOYAIOT B OOIIYI0 HyMEpalHIO CTPaHMIl TEKCTOBOTO JOKyMeHTa. IIpuMmepHbIil 00bEM
BKP (6e3 npuinokeHHii) JOKEH COCTaBIATh He OoJiee S0 CTpaHUI] MeYaTHOTO TEKCTa.

Ob6wvem rpaduueckoro ©  WUIOCTpalMoHHOro wmarepuana BKP  cormacoBbiBaeTcs
00y4aromuMcsi CO CBOUM PyKOBOJUTEIIEM.

O0s13aTenbHBIME CTPYKTYPHBIMH 351eMeHTaMu 15t BKP sBstrorest:

Tutynsusiii auct (Ilpunoxenue b).

Pedepar.

ConepxaHue ¢ yka3aHUEM HOMEPOB CTPaHMUII.

Benenue.

OcHOBHasl 4acTb.

3aKiroueHue.

Crucox MCnoab30BaHHBIX UICTOYHHUKOB.

IIpunoxenus.

Pedepar — kpaTKkuii MCTOYHMK IPEACTABICHUS IOIYYEHHBIX PpE3YyJIbTaTOB HCCIIECJOBAHMS.
OdopmiisieTcss B COOTBETCTBUU C YTBEPKIACHHBIMH «OOmMMHU TpeOOBaHUAMHU K IOCTPOEHHUIO,
U3JI0KEHUIO U 0(DOPMIICHHUIO TOKYMEHTOB Y4eOHOU NesTETbHOCTH.

Pedepar, kak kpatkoe uznoxenue BKP, nomken conepxats:

— HaumeHoBanue temMbl BKP, konmuecTBo cTpaHMl, WIIIOCTpanui, Tadmuu, ¢Gopmyi,
MPUIIOKEHHUH, UCTIOJIb30BAaHHBIX HCTOYHUKOB, KOJIMYECTBO JINCTOB I'paduuecKoro

— Marepuana;
— TIepeyeHb KIIIOUYEBBIX CIIOB;
— TeKcT pedepara.

[lepeueHb KITIOYEBBIX CIOB XapaKTepU3YeT CoJiepkaHne paboThl U BKIIOYaeT He Oosiee 15 cnoB
win cinoBocoyetanuii n3 tekcra BKP. KiroueBble crmoBa MpUBOIATCS B UMEHHUTEIHLHOM MaekKe U
MeYaTarTCs MPONUCHBIMU OyKBAMU B CTPOKY uepe3 3arisThIe.

B tekcre pedepata HEOOXOAUMO OTPAZUTH:

— 1IeNb U 3aJiauu;
— aKTyaJbHOCTb, HOBU3HY, 3((HEKTUBHOCTS;

— BBIBOJIbI, PCKOMCHIAINHN I10 HpaKTI/I‘leCKOﬁ peajm3anuu pe3yjabTaTOB pa60TBI B HAYYHBbIX
HUCCIICIOBAHUAX, ITPOU3BOJACTBE, y‘Ie6HOM mpouecce.

TekcT noimkeH ObITh TpeAeIbHO KpaTkuM U nH(popMaTHBHBEIM. O0beM TeKcTa pedepara — He
0oJiee OJTHOM CTPaHUIIBI.

[Tpumep odopmaenus pedepara npuBeaeH B mpuiiokeHu I .

BBenenne — Hanbosiee BaXKHBIMH 3JEMEHTAMH BBEIICHHS SIBIISTIOTCS ONMCAHHE IPOOJIEMBI,
TEOPETHUYECKUE W MPAKTHYECKHE OCHOBAHUS HCCIIEAOBaHUS, (DOPMYIHPOBKA HCCIIEAOBATEIBLCKUX
BOTIPOCOB/THIIOTE3, IOCTAHOBKA IEJICH U 3a7a4 UCCIIeA0BaHus. B onricaHuu npo0aeMbl JODKHBI OBITh
KPaTKO BBEJICHBI KIIFOYEBBIC KOHIICTIIIHH.



B TeopeTmueckMX M TMPAaKTUYECKUX OCHOBAHMSAX KPATKO BBOJATCS OOBSCHSAIONIUNE TEOPUU U
KpaTKO  OIKUCBhIBaeTCS  M3Y4YEHHOCTh mpobsemHOM oOmactu. Pasmen  paspabarbiBaeTcsi ¢
WCTIOJIb30BAHNEM HAYYHBIX HCTOYHHUKOB U JIOJDKEH COJIEPIKATh COOTBETCTBYIONINE CCHUTKH.

Bo BBeseHUM Takke PEKOMEHIYETCsl IPUBECTH KPATKOE ONMCAHHE CTPYKTYPHI M COACPIKaHUS
pabotel. HeoOxomumMo oOpaTHTh BHHMaHWE Ha COOTBETCTBHE COJIEPXKAHHUS paOOTHl MMOCTABICHHBIM
HEJSIM U 33/1a49aM.

Bo BBeneHnn 00OCHOBBIBAETCS BHIOOP TEMBI, €€ aKTyaJlbHOCTh M HOBH3HA, TEOPETUYECKAS H
MPAaKTUYECKas 3HAYMMOCTh, OIMCHIBAIOTCS HCIOJIb3yeMbIe METO/IbI HAYYHOTO HCCIICIOBAHMUS, JAIOTCS
OCHOBHBIC  XapaKTEPUCTHKH pabOThI, dYeTKO (QOopMymupyroTcs Wend | 3agadd  paboTHI.
XPOHOJIOTHYECKUE PaMKH TEMBI BBIITYCKHOW pabOTHI PEKOMEH/IYETCsl yKa3blBaTh KaK BO BBEACHUH K
paboTe, Tak U B 3arojOBKe JaHHOH TeMbl. [Ipu 3ToM nX 000CHOBaHHE UMEET 003aTeNbHbIN XapakTep,
o0O3Hauasi TPaHUIBI H3y4aeMOI0 C TOMOUIbIO HCIOJIB3YeMBIX JOKYMEHTOB NEpuoJia, MEephoJ
NEATeNbHOCTH HW3y4yaeMOW OpraHM3alii WM HCCIEAYEMOTO YUYPEXKICHUS, BpPEMEHHBIE pPaMKH
BHEAPEHHUS] TEXHOJOTMUECKUX IPOLECCOB B cdepe MOKYMEHTAIIMOHHOTO M HMH()OPMAIMOHHOTO
oOecrieyeHus yrpaBICHHs.

Bcnen 3a mpobnemoii onpeenstorcs 00beKT, 3aTeM MpeaMeT HCCIIET0BAHMUS.

Obvekm ucciredoganusi — 93TO, KaK MpPaBUIO, 00macTb Wi cdepa sBICHUH, pealbHbIe
MICUXOJIOTO-TIEIATOTMYECKHE  TPOIECChl, KOTOpBIE COJAEpKaT MPOTHBOPEUYHS M HOPOXKIAIOT
npobnemMHyto cutyanuio. Onpeznensisi 0ObeKT HccienoBaHus, Bbl oTBeuaere cebe Ha BOMPOC: YTO
uccnenyercs?

IIpeomem uccnedosanus — 3TO OTIEIbHBIE CTOPOHBI, CBOMCTBA, XapaKTEPUCTHKH O00BEKTa; Ta
CTOpPOHA, TOT AaCMEKT, Ta TOYKAa 3PEHHs, C KOTOPOHM HCCIIeJ0BaTeNb MO3HAET LEIOCTHBIH OOBEKT,
BBIJICNISSL TIPU 3TOM TJIaBHbIe, HanboJiee CyIEeCTBEeHHbIE NMpU3HaKu oObekTa. Ilpeamer — Gornee y3koe
MOHATHUE 110 CPABHEHUIO C 0OBEKTOM HCCIIC0BAHUSL.

Pa3MbInuisgs Haj mpeaMeToM HCCleoBaHUs, Bbl oTBewaeTe Ha BOINPOC: Kakue OMmMHOUIEHUS,
ceoticmea, acnekmol, YHKYuu 006vekma packpuvléaem 0anHoe uccieooganue?

IIpeomem uccnedoganus co3gyuer meme Uccie008aHus.

C 00BEKTOM M MPEIMETOM HCCIIEJOBAHUS TECHO CBS3aHBI 3a/1a4H.

3agaua — 3TO 3a7aHHAs B ONPE/CICHHBIX KOHKPETHBIX YCIOBHUAX LIENb ACSITEIbHOCTH.

YroObl OCMBICINTH 33/aud, Bam HE0OX0qMMO MOCTaBUTH Hepea coOoil BOMpOC: YTO HYKHO
ClleNaTh, YTOOBI JOCTUTHYTh LM, PELIUTh TPOoOIeMy HCCIeq0BaHus?

dopmynupys 3aAayu, cleAyeT MOMHUTh, YTO pemasi uX, Bbl GakTHuecku 3amaeTe mporpamMmmy
UCCIIeIOBaHMs: cHavana Bel onmuckiBaeTe, n3ydaere, BBIABISETE, 1a€TE XapaKTePUCTUKY, PACKPbIBAETe
cnenuduky GpeHoMeHa; 3aTeM JenaeTe MPeanoaoKeHus, pa3padaTeiBaeTe IporpamMmmy 1 T.J.

[Tocne hopmynupoBku 3a1a4 Bl TIOTHUHO MepexXoIuTe K THIOTe3€e UCCIIECOBAHMS.

['unoteza — wHayunoe npeononodcenue, OonyujeHue, mpedyioujee NposepKu HaA ONBITE U
TEOPETUYECKOTO0 000CHOBAHHMSI JIJIsl TOTO, YTOOBI CTAaTh JOCTOBEPHOI HayuYHOH TEOpUEH.

dopmynupys THUIOTE3Yy, BBl cTpouTe MpenanoyiokeHne O TOM, KakKuM 00pa3oM BO3MOXKHO
pEelnTh ocTaBlieHHy0 Bamu npobnemy.

Bormpoc, Han kotopeiM Bel Oynere paccyxaarb, yToObl chOpMyIUpOBaTh TUMOTE3Y, 3BYUUT
TaK: KakuM o0pa3oMm, ¢ OMOIIIbIO YETO BO3MOXKHO PEUIUTh nmpobiemy?

3a ompeneineHueM LenH, 3agad, OOBEKTa, MPEAMETa, BBIIBWKEHUEM THUIOTE3bl U
XPOHOJIOTUYECKUX TPAHUI] BBIMYCKHOW KBalM(UKAIIMOHHOW pabOThl ClIeyeT XapaKTEepUCTUKa ee
HMCTOYHUKOBOI 0a3bl.

OcHoBHasi 4acTb. B OCHOBHOW 4YacTH NOJDKHBI OBITHh CHOPMHPOBAHBI TEOPETUUYECKUE H
MpaKTUYeCKUe OCHOBaHUS paboThl. IIpoBoauTcs aHanM3 OOBIACHAIOIIUX TEOPUH M PE3y/IbTaTOB
UCCIIEIOBAaHUIN B MPEIMETHOW 00JIacTH, BBISBISIOTCS CUJIbHBIE M cllabble MecTa TEOPHUM, BOIPOCHI,
KOTOpbIe HE OBLIIN UCCIeI0OBAHbI MM OCTAIOTCS TMCKYCCHOHHBIMHU.

OcHOBHast 4YacTb MOKET COCTOSITh U3 JBYX HJIM TPEX IJIaB [0 YCMOTPEHHUIO aBTOpa padoThI,
OJIHaKo, B JIIOOOM cCiy4yae OHa JOJDKHA COJep:KaTh: ONUCAaHWE W aHaJW3 TEOPU/KOHUENIUM, ¢
MTOMOIIIBIO0 KOTOPBIX MOKET OBITh PACCMOTPEHA U 00BsICHEHA HCCeyeMast TpobiemMa (TeopeTHIeCKre
OCHOBaHHMs Pa0OTHI); aHAIM3 PE3yIbTaTOB COBPEMEHHBIX HCCIEIOBAaHHI, HA OCHOBAaHHH KOTOPOTO
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JIeNIAl0TCS BBIBOABI 00 HM3Yy4EHHOCTH MpOoOJIeMHON 00sacTH (NMPaKTUYECKUE OCHOBAHUS pPadOThI);
METOIOJIOTHIO UCCIIENOBAHNUS; PE3YNIbTATHI NCCIEAOBAHHNS.

CopepxaHre OCHOBHOM 4acTH, OTPEAeIAeTcs LeIMU U 3aJladaMH pabOThl U JIEJIUTCS Ha TJIaBbl
u naparpadsl. KonnuectBo rias 3aBucut ot xapakrepa BKP, Ho B Hell He MOXeT ObITh MEHEe IBYX
riaB. Mexay TiiaBaMu JOJDKHA OBITh OpraHMYecKas BHYTPEHHsISI CBSI3b, MaTepuall BHYTPH TJIaB
JOJDKCH M3J1araTbCsi B YETKOM JIOTMYECKOM mocienoBaTenbHOCTH. Kakaas riaBa 3aKkaHUMBACTCS
KpaTKUMU BbIBojiaMu. Ha3BaHus ri1aB JOJKHBI OBITh MPEJEIbHO KPATKUMH, YETKUMHU, TOYHO OTPAXKATh
HX OCHOBHOE COJICpKaHUE U HE MOTYT NOBTOPATH Ha3BaHue BKP.

3akmiouenue. B nanHoM paszzene GopMynupyIOTCS OTBETHI Ha UCCIIEA0BATEIbCKHAE BOIIPOCH C
MCTIOJIb30BAHMEM TIOJTYYEHHBIX PE3YJIbTATOB M BBIABICHHBIX, MOJITBEPKACHHBIX HIIM ONPOBEPTHYTHIX
3aKOHOMEPHOCTEH.

Taxke B paszene JODKEH OBITh CAENaH KPUTHUECKUH aHalu3, KOTOPBIM MO3BOJMI ObI
YCTAHOBHUTH CXOJCTBA W pPa3IM4Ms MEXKAY IONYYCHHBIMH pE3yJbTaTaMd U HPEIbLAYIIUMU
(byHIaMEeHTAIbHBIMU U PUKJIAIHBIM HCCIIEIOBAHUSIMH.

Jenarotcs BBIBO/IBI 0 CPaBHUTEIIHOW  TPUBIEKATEIBHOCTH  pa3pabOTaHHOTO
MHTEJUIEKTYaJIbHOTO NMpoayKTa. [Ipeanaraiorcs Mepsl Mo ero yimy4dlleHHIo, TIaHbI 110 BHEAPEHUIO MITH
JAJIbHENIIEMY ITPOABUKEHUIO.

3aK04eHne JO0JDKHO OBITh TPSAMO CBSI3aHO C TEMH LEMAMH W 3a7adyaMH, KOTOpbIE
chopMynupOBaHbI BO BBEICHUH. 3/1€Ch JAIOTCS BHIBOBI M 000OIIEHNS, BBITEKAIONINE U3 Bcel pabOThI,
JAl0TCS PEKOMEHJAMHU TI0 UCIOJIb30BAaHUIO MaTepuanoB padOoThl, YKa3bIBAIOTCS MYTH JATbHEUIINX
MCCIICIOBAaHUH B paMKax JaHHON MPOOJIEMBI.

CnucoK HMCHOJIB30BAHHBIX HCTOYHHUKOB. CIIMCOK  HCIOJB30BAaHHBIX  HMCTOYHUKOB
oopmisieTcs B COOTBETCTBUU C YTBEPX AEHHBIMH «OOmMUMH TpeOOBaHUSMHM K TOCTPOCHHUIO,
U3JI0KEHUIO U 0(DOPMIICHHUIO JOKYMEHTOB Y4eOHOM NesTeTbHOCTI.

Bkirogaet B ce0st Bce IUTUPYEMble HCTOYHUKH, UCTOYHHUKH, KOTOpPbIE OBUIM U3y4Y€HBl aBTOPOM
IIPU HAIMCAaHUU €ro palboThl, a TAKXKe OMyOIMKOBaHHBIE pabOThI 00yJaromerocs. ITOT CIUCOK MOYXKET
cojepkarb (yHIaMEHTaJbHbIE TPYAbl, MOHOIpadUH U HAy4YHbIC CTAaThU, Y4EOHUKH U Yy4eOHO-
METOJUYECKUE MOCOOUs, MyONMKALUU OTEUECTBEHHBIX U 3apyOeXkHbBIX CIELUATUCTOB IEYATHBIX U
AJIEKTPOHHBIX CPEJICTBAX MACCOBOW MH(OpPMAIUK, CTATUCTHUECKHE MaTepHaibl, a TaKKe pa3IuyHble
JOKYMEHTBI, BKJIIOUYas AEHCTBYIOIINE HOPMAaTUBHO-TIPABOBBIE aKThl U 3aKOHOIPOEKTHI, IPOBEICHHbIE
COILIMOJIOTMYECKHUE WM MPHUKIAaIHbIe uccieqoBanus u T.4. CNHUCOK MCHOJIb30BAHHBIX MCTOYHHKOB U
JTUTEPATYPHI TOJDKEH OBITH 0OPMIIEH B COOTBETCTBUHU C YTBEPKACHHBIMH «O0mKMU TpeOOBaHUAMU K
MOCTPOCHUIO, U3JI0KEHUIO U O(POPMIICHHIO TOKYMEHTOB y4eOHOH 1eATeTbHOCTIY.

IpaBwia uuTupoBaHus U OUOJIUOTPAPUIECKOTO OMIUCAHUSI.

OO0s13aTeNIbHBIM  DJIEMEHTOM BCEX pAa3/IeJiOB BBITYCKHOM pabOThl SIBISETCS CIPABOYHBIM
amnmnapar, COJAEp)Kalluil CChUIKM Ha W3y4eHHbIe MCTOYHHMKH W JuTepatypy. dopmamu CHpaBOYHOTO
o(OpMIIEHHS TEKCTA SIBJISIOTCS CCHUIKM Ha MPUBOAMMBIE B TEKCTE pabOTHI IIUTATHI U3 MPUBJICUEHHBIX
IUIS UCCIIEZIOBAHMS UCTOYHUKOB U JIUTEPATYPHI, @ TAK)KE OTCHUIKU K MCIOIb30BAHHBIM HCTOYHHKAM U
JTuTepaType.

IHumama nipencrapnsieT co60i TOUHYIO, TOCIOBHO BOCIPOU3BEICHHYIO BBIIEPKKY M3 KaKOTO-
nnbo Tekcra (HOPMATHBHOTO aKTa, MNyonukanmuu ©  T.1.). llurara ymoTrpebnsercs B IemsIX
MOATBEP)KICHUSI MHEHUS aBTOpa M €ro apryMeHTOB, 100 B KaUeCTBE NMPUMepa HHOTO MHEHUS C LIeJbI0
€ro ONMOHUPOBAHUS aBTOPOM B CBOEM HcclieioBaHuu. L{uTaTa He AomkHA OBITH OOJIBLION 1O 00BEMY.
JlocoBHOE IUTHUPOBAHUE pa3JIENOB IMPABOBBIX M HOPMATHBHBIX aKTOB, a TakKKe€ METOJIUYECKHX
JOKYMEHTOB He jgomyckaercs. Ilpu sTom oOydaromuiics JOKEH MOMHHUTH, YTO 3JI0YNOTpeOsieHne
UTaTaMH BJIMSET Ha OLEHKY paboThl M Ha MOKa3aTrenu Iuiaruata. L{uTupoBaHue HCHOIB3yeMOTO
TeKcTa, He 0(hOPMIIEHHOE B TEKCTE C MOMOIIBIO KaBbIUEK, CHUKAET MOKa3aTelb CaMOCTOSTEIbHOCTH
paboTHl U ee KBATU(PUKAITMOHHOMN OIICHKH.

[utupyemslii MaTepuan 3aKIO4YaeTCsl B KaBbIYKM M MPHUBOAMUTCS B TOM K€ I'PAMMAaTHYECKOMN
¢dbopme, UTO U MEPBOUCTOUYHUK. B ciryyae, korja mUTUPYETCS TOJIBKO YacTh MpeaIoxKeHus (Wi gpasa),



TO Mepel HAa4aJlOM HCIOJb30BaHUSA IUTAThl, 3aKIIOYEHHOW B KABBIYKM CTaBAT OTTOYME, a LIUTATY
HAYMHAIOT CO CTPOYHOU OYKBBI.

[locne xakaoro HCHONB30BAHMUS LUTAThl HMCTOYHUK LIMUTHUPOBAHMS YKA3bIBaTh B CIIMCKE
HUCTOYHUKOB U JIMTEpPATYypbl, IPEIBAPUTEIHLHO OOOCHOBAB HEOOXOIUMOCTH €r0 HCIOJIb30BAHUS BO
BBEJICHUH.

IIpunoxenusas. B 1puiiokeHHsT BBIHOCATCS Marepuainsl, JonojHsAwomue Tekct BKP.
[IpunokeHussMU MOTYT OBITH MaTepHalibl HCCIEAOBAHMS, PACIIMPEHHBbIE OMHCAHMS, B TOM YHUCIIE
WHCTPYMEHTHI TIPOBEJICHHUSI HCCIIEAOBAaHUS, TaOnmuubl OoJbimoro (opmara, AETAIbHBIE DPACYETHI,
rpaduueckuii Marepuan u T.J. B Tekcre paboThl Ha Bce mpuiioxkeHus B Tekcre BKP momkHbI ObITH
JTaHBI CCBIIIKH.

[Tpunoxxenust 0pOPMIISIOTCS B COOTBETCTBUH C YTBEPKIECHHBIMUA «OOIMMMU TpeOOBaHUSIMU K
MOCTPOEHHIO, U3JI0KEHUIO U 0(DOPMIICHUIO TOKYMEHTOB Y4eOHOU NesITeTbHOCTI.

Bremomnenue BKP  ocymiecTBisieTcss 1moa  pyKOBOACTBOM  PYKOBOJHUTEINS OOyYaromIerocs,
KOTOPBI  KOHCYJIBTHUPYET €ro 1O TMpoOiieMe HCCICIOBaHMs, KOHTPOJUPYET  BBINOJHEHUE
WHIMBHUIYAIBHOTO IUIAaHA B 4YacTH palbOThl HAJ JAUCCEpTallMedl M HECET OTBETCTBEHHOCTHh 3a XOJ
HCCIIEI0BaHUs, KAYECTBEHHOE U CBOEBpPEMEHHOE BbITIoIHEHHE BKP.

4. OcHOBHbIC 3Tanbl NOATOTOBKH BBINYCKHOH KBATH(HUKALNUOHHOH (0akanaBpcKoii)
padorel mo HampaBiaeHHi0 44.03.05 Ilegarormueckoe oOpa3oBanue (¢ ABYMS NPOMHISIMHU
noAroToBkm) npoduiau «buosorust 1 XuMus»

Oranbl  Hanucanusa BKP  BapbupytoTcss B 3aBHCHMOCTH  OT BBIOpaHHON TeMbl H
MH/IMBUYAJIbHBIX 0coOeHHOCTeH oOyuatomuxcs. [Ipu aTom cyiecTByeT psa 00s3aTeabHbIX 3TANOB 110
Hanucanuto BKP.

Hauunats paboTy Hajx uHTepecyromeil npodieMoil He00X0AMMO € TEOpUH BONpoca (OCHOBA
st 1-oif rnaBel), 3aTeM Bbl mpoBOJHMTE OIBITHO-3KCIEPUMEHTAIbHYIO paboTy (OcHOBa ais 2-0i
IJIaBbl), JIEJIACTE BBIBOIBL.

Hauunaem ¢ BeIOOpa TeMBbI UCCIIEIOBAHMS.

Tema oTpakaeT cyTb poOJIeMbl HCCIEIOBAHMUS.

Bei0upas Temy He0OX0IMMO OTBETUTH ceOe Ha psiji BOIPOCOB:

* B pycrie xakoil oTpacnu (HanmpaBieHHs) eJarorn4eckoil Hayku paboTa OyAeT BBIOIHATHCS?

» Kakas npo6nema Bac unrepecyer? B uem oHa 3akmouaercs?

+ Kakas conmanbHas, npodeccuoHaabHas WK BO3pacTHas rpynmna OyJIeT Ucciea0BaThes?

* Kakue pe3ynbraTsl (IIPEeANoIoKUTENBHO) OyayT HOJY4YEHBl B X0/I€ UCCIIEI0BAaHUS?

BriOpaB Temy nanee ydactByete B pazpabotke miaaHa padbotsl Hax BKP (coBMecTHO ¢ HaydyHbIM
PYKOBOJIUTENEM), Jajiee HIET dSTam pa3paboTKH CTPYKTYpbl pabOThl (COBMECTHO C HAyYHBIM
PYKOBOJIUTENIEM), Jlaiee — M3yudeHUE HCTOYHHMKOB W JIUTEPATyphl MO TEeME HCCIEAOBaHHs; cOOp U
aHalM3 Marepuana; cOop W MpeAcTaBICHUE IMOJYYEHHBIX PE3YNbTaTOB HAYYHOMY PYKOBOJUTENIO;
MOATOTOBKAa OKOHUaTenbHOro Bapuanta BKP; moaroroBka tekcra pedeparta, 06beMom 1-2 cTpaHuUIlb!
(Ha pycckOoM M aHIVIMHCKOM s3blke); mpenctaBienue BKP wa xadenpy mis mnpoxokaeHUs
npenzamuTel; opopmienne BKP mo ycTaHOBiIeHHBIM mpaBWiiaM; IMOJY4YeHHE OT3bIBa HAYYHOTO
pykoBoauTens u npeacrtapienue BKP Ha onnonupoBanue; nonydeHue pereH3uu onnoHenta Ha BKP;
MOJIr0OTOBKA peun Ha 3amuty BKP.

Hay4uHplli pyKOBOJIUTETh COCTABIsIET COBMECTHO ¢ oOydarommmcs rpaduk padotsl Hax BKP,
nHpOpMHUpYET 3aBEAYIOIIETO BhIMycKaromeld kadeapod O BBHIMOJHEHWH Tpaduka padoT;
KOHCYJIBTUPYET 00yyarolerocs no MeToI0JIOTHH UCCIeI0BaHUs, OpraHU3allui UCCIEeI0OBaHUs W/UIn
MPOEKTa; JaeT MHUCBMEHHBIM OT3bIB paboTe oOydwaromerocs Haa BKP u rotoBut cmpaBky o
pesynbpTaTax npoepku Tekcta BKP Ha HenmpaBoMouHbIe 3aMMCTBOBaHUS, IPUCYTCTBYET Ha 3aCeAaHUU
Kadeapsl mpu gomycke K 3ammuTe u Ha 3ammTe BKP; Hecer oTBETCTBEHHOCTH 3a 3aBEpPIICHHOCTH
MIPOBEJICHHOTO MCCIICIOBAHUS, TIOITBEPIK/Iasi 3TO TOJIIUCHIO0 HA TUTYJIIBHOM JIHCTE, U CBOCBPEMEHHOCTh



BoicTaBiieHust Tekcta BKP, peniensuu(uii), oT3pIBa HAy9HOTO PYKOBOJMTEIS CIPABKH O PE3yJbTaTax
MIPOBEPKU Ha HEMPABOMOYHbBIE 3aMMCTBOBAHUS B AJIEKTPOHHO-OMOIMOTEYHON Y HUBEpCUTETA.

BKP nomkHa ObITH OTIIEUaTaHa M meperieTeHa. TeKCT JO0MKEH COOTBETCTBOBATH HAYUYHOMY
CTHJIIO U3JI0KEHUS U HE COJIepkKaTh IPAMMATUYECKUX OIINOOK.

TeKCTOBbIE JOKYMEHTHI BBITIOIHSAIOTCS IEYATHBIM CITIOCOOOM C MCIOJIh30BAHUEM KOMITBIOTEpA
MPUHTEpPA HA OJTHOW CTOpOHE JmcTa Oenoit Oymaru ¢popmara A4 (210x297 mm), mpudrom Times New
Roman 14 pazmepa, MeKCTpOUYHBI MHTEPBAJ MPUHUMAIOT OJIMHAPHBIN WM MOJTYTOPHBIN. AO3alHbIN
OTCTYII JJOJIKEH OBbITh OJJMHAKOBBIM IO BCEMY TEKCTY JIOKYMEHTA U paBeH ST 3HakaMm (12,5 Mmm).

B uCKIIOUMTENBHBIX CIy4asX JOMYCKAeTCs PYKOIMCHOE M3JI0KEHHE TeKCTa JokyMmeHTa. Ilpu
ATOM TOYEPK JOJDKEH OBITh YETKUM M aKKypaTHBIM, YEpPHMJIA OJTHOTO IBETa, BHICOTA OYKB M LU(p HE
MeHee 2,5 MM, pacCTOSTHUE MEKy CTPOK He MeHee 8 MM U He Oojiee 10 MM.

Tekct paboTel, a Takke pedepara mewaraercs Ha juctax (0e3 pamku) ¢ cOOIrOIEHUEM
CHEAYIOLIUX Pa3MEPOB MOJICH:

neBoro — 30 Mm;

BEPXHETO U HUXKHEro — 20 MM;

npasoro — 10 Mm.

JleMOHCTPAIIMOHHBII MaTepUaJl B BUJIC CIIAlJIOB BBITIONHSETCS C COONIOICHUEM CIIIYIONUX
TpeOOBaHMIA:

- DIIEMEHTHI Claiiia (PUCYHKH, TpaduKH, GOPMYIBI U JAp.) IOJKHBI OBITh YETKUMH, INIOTHOCTD
3aMoJIHEHUS cllaiijia ToJDKHA cocTaBIsITh He MeHee 70 %;

- B 0(pOPMIICHHH PEKOMEHIYETCS PUAEPIKUBATHCS CTPOTOTO CTUIIS;

- CJalIbl JOJDKHBI OBITH IPOHYMEPOBAHBI M UMETh 3ar0JIOBKH.

[Toarannoe BrinonHenue BKP orcnexxuBaercst pykoBoauTeneM U (GPUKCUPYETCSI B €r0 OT3BIBE.

3akonuenHas BKP npencrasisiercs pykoBOOUTENO HE O3HEE, YEM 33 MECSI] JIO €€ 3allUTHI.
PykoBoauTenemM BHOCATCS NOCIEAHME HUCIPABICHHS U PEKOMEHAALMM, 3a 2 HENENIN [0 3alllUThl
OKOHYATEJIbHBIH BapuaHT pabOTHI C MOAMUCHIO PYKOBOAUTEINS CIAETCS Ha Kadenpy.

[TpomexxyrounsiM uTorom pabotsl Hax BKP sBnsercs mpeacraBieHue Ha mpea3alliuTy Ha
3acenanuu Kadeapsl QaxkyabTeTa, 3a KOTOpOil 3akpersieH oOydaromuiics. Ha 3acemanun kadenpbl
pelaercs BOIPOC O JIONMycKe oOydaromierocss K 3amuTe. 3aBeayroumuil kadeapoil aeraer o6 3Tom
COOTBETCTBYIOLIYIO 3alIUCh Ha paboTe.

ITpencraBnenne BKP Ha mpenzamury Ha kadenpe T0KHO OCYIIECTBIIATHCS HE MO3/HEE, YeM
3a 1 Mecsan go ycraHomieHHo# naTel 3auuThl BKP. [lo utoram 3acemanus xadeapsl mo Bompocam
paccmotpenusi BKP Ha mnpeazammre cocTaBisieTcss MPOTOKON 3acenaHus kadenpel. B cmydae
yenemHoi mnpen3amutel BKP Ha 3acemanun kxadeapsl oOydaromuiics MOMYCKaeTcs K 3alluTe U
npucrynaer Kk opopmieHuto ceoeil BKP u mpenctaBneHno ee OKOHUATEIBHOTO BapuaHTa Ha OT3bIB
Hay4HOMY PYKOBOJUTEIIIO.

B 0T13bIBE pyKOBOAUTEND IOJKEH OTMEYATD:

— COOTBCTCTBHC p3.3pa6aTBIBaeMBIX BOIIPOCOB TEMC HCCICHOBAHHA W IIOJIHOTY HX
OCBCILICHUAA,

— CTCICHb CaMOCTOSATCIbHOCTU U NHULUATUBLI, IIPOABJICHHBIC CTYACHTOM-IUIIJIOMHUKOM;

— HAY4YHYIO U IPAKTUYCCKYIO HCHHOCTb CACIAHHBIX BBIBOIOB.

BKP, nMceromias IMOJIOKUTEIBHBIH  OT3HIB PYKOBOOUTCIIA, B 00s3aTeILHOM IMOPsAAAKE
MpEACTAaBIACTCA MJIA PELHCH3UPOBAHUA.

Penenszent BKP Hasnawaercs Beimyckaromei kadenpoil. PerneHseHTamMu MOTYT OBITH
BBICOKOKBATU(UIIMPOBAHHBIE ~CHEIMATUCThl YHUBEPCUTETa WM JApYyrux yupexaeHui. Ecnu
BBIITYCKHAsl KBalIU(HUKAIIMOHHAS paboTa MMeeT MEeXAMCLUUITMHAPHBIN XapaKTep, OHA HaIlpaBlsieTcs
HECKOJIbKUM PELIEH3EHTaM.

[Tocne momyuenus penensuu cryaeHT Hanpasisierca B ['OK s 3amurer BKP.
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5. Hopsimok 3ammThl BBINYCKHOW KBajdu(pukaumoHHoi (0akanaBpckoil) padore mo
HanpaBJjeHn0 noArotoBku 44.03.05 «Ileparoruyeckoe oGpazoBaHue (¢ JABYMS NpPOPUISAMH
NOAroToBKM) npoduiaun «buosorust u Xumus»

3ammura BKP mpoBomgutcs B CpOKH, YCTaHOBJICHHBIE TpauKoM Yy4eOHOTO TIpolecca, Ha
OTKpBITBIX 3acemanusix DK ¢ yuactmem He MeHee 2/3 4WIEHOB OT MOJHOTO CIHCOYHOTO COCTaBa
KOMHUCCHUH, YTBEPKIEHHOIO PEKTOPOM Y HUBEPCUTETA.

K 3ammre BKP pomyckaercst numo, yCHemrHo 3aBepIIUBINEE B IOJHOM OOBEME OCBOCHHE
OIIOIl mo HampaBiIEHHIO MOJATOTOBKM BBICIIETO O0pa3oBaHUs, peajiu3yeMOMY B YHHMBEPCUTETE B
cootBercTBUU ¢ TpeboBanusimu ®I'OC BO, u ycnemHo mnpouieaiiee Bce JpYrHe BUIbl MUTOTOBBIX
aTTECTAllMOHHBIX UCIIBITAHUM.

Ha 3ammuTe cBoell HaydHOW pa®OTHI Mepel TOCyIapCTBEHHOW IK3aMEHAIIMOHHONW KOMHUCCHEH
HEO0X0AMMO MPHUEPKHUBATHCS OTIPEICIIEHHOTO TOPsIIKa B U3JI0)KEHUU MaTepHaa.

B nauane noxnmaza Bam HeoO0XoaMMo TpeAcTaBUTHCS M Ha3BaTh TeMy paboThl. CTpyKTypa
JoKjIa1a (PEKOMEHTyeMast ):

1. akTyanbHOCTH BEIOpanHOM Bamu npoOiemsl (He 6omee 3-5 npennoxeHuil);

2. IpOTUBOPEUHE;

3. npobJieMa U 1eb;

4. 00BeKT;

5. mpeaMmer;

6. rumnore3a (HEOOXOOUMO OTMETUTh, YTO THUIOTE3a MOKET MOATBEPAMTHCS, YACTUUHO
MOJITBEPIUTHCS WM HE MOJTBEPIUTHCS).

7. 3amaun (Hanpumep, «pewidas nepeyio 3a0auy, Mvl ONpeOdeunu meopemuyecKue OCHOBbl
Ucce008aHus. NPodIeMbL... U NPUULTU K 8bI800Y...»; «Peuds 6mopyio 3a0ayy, Mvl 0anu CYUHOCHHYIO
Xapakmepucmuky nCUxXo1020-neo0azo2udecko20 eHoOMeHa...»; «peulas mpemovto 3a0aiy, Mvl Nposeu
KOHCMAmMupyowutl SKcnepumenm, Komopwiti noKa3ai, 4mo... B xode sxcnepumenma 6viiu ommeueHvl
cnedyouue ocobeHHocmu... Mcnonv3ys memoouku... /KOMIIEKCul 3auamuil U m.o., mo ecmo, Bul
2osopume o0 Gopmupyrowem dKcnepumernme/ Ovliu NOIYyueHvl credyrowue peyavmamat...»). Jpyrumu
CJIOBaMH, B CBOEH peuH, MOKa3bIBasl KaK MOCIEN0BATENbHO PEIIATINCH 3aa4u, Bbl U31aracte OCHOBHOE
coJiepKaHue, pe3yabTaThl U BBIBOABI paOOTHI.

[Tocne moxmama (10 — 15 munyT, ompenensembie peraameHToM padoTel ['OK) moxmamumky
MOTYT OBITH 33/1aHBI BOIIPOCHI BCEMH MPUCYTCTBYIOIIUMHU Ha 3aCEIaHUM.

PykoBouTEns U pELEH3EHT BBICTYIAIOT C OT3bIBAMHU, B KOTOpbIX onieHnBaeTcss BKP u yposenn
COOTBETCTBUS KOMIIETeHIIUI BbIMycKHUKa TpeboBanusm OI'OC BO.

BbIyCKHUKY MNpegoCTaBiIsieTCsl BO3MOXXHOCTb OTBETUTh Ha BbICKA3aHHbBIE 3aMEYaHUs U
BOITPOCHI.

[To pesynbraTtam BbicTyruieHus npeteHgaeHTa ['OK BoicTaBisier utorosyro onenky BKP. I'OK
OIICHWBAET IPAMOTHOCTh MOCTPOCHUS PEUH, CTENEHb BiaJIeHUsI MPO(ecCHOHANTBHON TEPMUHOJIOTHEH,
yMeHHE KBaJU(HUIIMPOBAHHO OTBEYaTh HA BOMPOCHL, IMOJHOTY MPEICTABICHHS WILTIOCTPATUBHBIX
MaTepuaioB BBICTYIUIEHUS U YPOBEHb IPEJICTABICHUS MAaTEpPUAIOB B IOSICHUTEIBHOM 3aluCKe,
YPOBEHb 3HAHMS MPETEH/ICHTA.

[Ipu dopmupoBanuu 3akiaodeHuss 00 YpOBHE IMPEACTaBICHHOW pabdOThl U MOATOTOBKH
BoimyckHUKka ['DOK opuentupyercs Ha wMHeHuss wieHoB ['DK, yuuthiBas npu 3TOM MHEHHUS
PYKOBOJUTEIS U PELIEH3EHTA.
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Kpurepun BbICTaB/JIeHUSI OLEHOK (COOTBETCTBUSI YPOBHSI NMOATOTOBKH BbINMYCKHUKA
TpedoBanusiMm ®I'OC BO) Ha ocHOBe BbINOJIHEHHUS M 3aA1IUTHI UM KBATH(UKANMOHHOI PadoThI.

IIkana pedTHHTOBOI OllEHKH Y4eOHBIX IOCTUKEHUI CTYI€eHTOB NP BbINOJHEHUH U
3alMTe BHIMYCKHBIX KBATU(PUKANMOHHBIX padoT

Ne Oxugaembie pe3yJibTaThl bajuibl
1 Omnpenenenue 3a1a4u UCCIEAOBaAHUS 1o 10 6amnos
2 Cosznmanue oubmmorpadudeckoit 0a3bl HCCIICTOBAHUS no 10 6aiios
3 PazpaboTka 1 npoBeieHNE UCCIIeI0BATENHLCKOrO dKcepuMenTa | 10 30 6amuios
4 Hcnonp30BaHrEe COBPEMEHHBIX WH(POPMAIIMOHHBIX TeXHOJOTH | 10 10 Gamios

00paboTKM Hay4YHOH HH(OpMAIIH

5 CreneHb 0OCBOEHHUSI METOJIOB HAYYHOT'O MCCIIEOBAHHUS 1o 10 Gayos

6 IIpesenTanus pe3yibTaToB UCCIEAOBAHMS 10 5 6amioB

7 YMeHre BECTH HAYYHYIO IUCKYCCHUIO 70 5 6amioB

8 Yposens BeinosHeHUs1 BKP 1o 20 6amios
Hroro \ 100 6as110B

6. Cnincok uTepatypsl

1. T'onomaesa B. C. (Coct.) Pekomenmanuu nmo MOArOTOBKE M O(OPMIICHHIO KYpPCOBBIX H
JIUIIOMHBIX padoT. — M. : M3narensckuit Jlom «Jlamkos u K», 2000.

2. Trwpxosa JI. B., BunorpagoBa H. A. Ilumem pedepar, I0KIaa, BBITYCKHYIO
KBaJTM(pHUKAIMOHHYIO paboTy: Yuel. Ilocobue mis cryn. cpen. mea. yded. HaBene-HUH. — M. :
W3narenbckuii neHTp «Akanemus», 2000.

3. 3arBssuHckuii B. W. IlaHOopaMHBI DNOIXOA K IPOEKTUPOBAHUIO IIE€NArOTMYECKOrO
uccnenoBanus // Couckarens — negaror. — 2008. — Ne2.

4. Kpaesckuii B. B., bepexnosa E. B. MeToosorus neaaroruky: HOBbIH 3tan: yue6. mocodue
JUIA CTY[. BBICII. Yy4. 3aBell. — M. : U3narensckuii nenTp «Akazne-mus», 2006. — 400 c.

5. Kyzuwenos . ILI. (Cocr. IloarotoBka u o¢opMIIeHHE KYpPCOBBIX, JMIIJIOMHBIX,
pedepaTuBHBIX M TUCCEPTALMOHHBIX paboT: MeToauueckoe nocodue. — MH. : Xapsecrt, 1999.

6. JleanoBa E. A., IlnemakosB B. A., Ilymkapesa T. B., Cepsaxkosa C. b. Meronnueckoe
MOCOOME TO BBIMIOJHEHUI0 U O(GOPMIICHHIO HAyYHOTO HCCJIEOBAaHUS B OONACTH TENAaroruku u
ncuxojoruu: Meroaudeckoe nocodbue. — M., MOCIIU-MIIT'Y, 2005.

7. MapnaxaeB JI. B. MeTtomonoruss AMCCEPTAlMOHHOTO WCCICIOBAHUS M €ro OIeHKa //
Couckareip — nemaror. — 2008. — Ne2.

8. HoBukoB A. M. Metozaomnorus oopazoBanus. — M., 2002.

9. HoBukoB A. M. IlepBrie maru Ha myTu K nauccepranuu // Couckarens — negaror. — 2008. —
Ne3.

10. HoBuxoB /I. A., CyxanoB A. JI. Mozenu u MexaHW3Mbl YIPaBJICHHUS HAYYHBIMU MTPOCKTAMH
B By3ax. — M., 2005.

14. CoicoeBa M. E. Opranuzarus HayqYHO-HCCIIeIOBATENbCKON paboThl cTyneHToB. — M. : JIAE,
2000.
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IIpuinoxenne A
Dopma 3a0anusn Ha bINYCKHYIO KEATNUPDUKAUUOHHYIO padony
MUHHCTEPCTBO HAYKU U BBICIIETO 00pa30BaHUs POCCUICKOH (eneparin

denepasbHOE rOCYIAPCTBEHHOE OI0PKETHOE 00pa30BaTeIbHOE YUPEKICHUE BBICIIET0 00pa30BaHUs
«CeBepo-OceTHHCKHI rocyiapcTBeHHbIN yHuBepcuTeT nMeHn Kocra JleanHoBuua XerarypoBa»

daxynbpTeT
kadenpa
YTBEPXAIO
3aBenyrommii kadeapoit
HO/IITUCh MHUIIUAIIBI, (haMUITUS
« » 20 T.
3AJJAHUE

HA BBIITYCKHYIO KBAJIM®OUKAIIMOHHYIO PABOTY
B (popme GakanaBpcKoil padoThI
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OxoHuYaHue NPUJIOKEHUS A

CryneHt

bamMuHsl, UM, OTYECTBO

I'pynna Hanpasnenue (crnennaabHOCTB)
HOMEp KO

HAaMECHOBAHHE

Tema BbITYCKHOM KBaTU(PUKAITMOHHON pabOThI

YTBepxkaeHa IPUKa30M 110 yHUBepcuTeTy Ne oT

PykoBonurens BKP

WHUIMANBI, (paMUITUs, TOJDKHOCTD, YICHOE 3BaHHE U MECTO PabOThI
Wcxonnbie nanunie migs BKP

[Tepeuens paznenos BKP

[lepeuenp rpaduueckoro Marepuana

PyxoBoaurens BKP
MOJIIINCH

3a,Z[aHI/Ie MMPpUHSAJ K UCIIOJIHCHUTO

HHUIIKAJIbl U (l)aMI/IJ'II/ISI

noAanucChb HWHHUIIKAJIbI 1 (1)aMI/IJ'II/I${ CTYACHTa

« » 20 T
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IIpunoxenue b

Dopma mumynbHo20 a1ucma
MUHHCTEPCTBO HAYKU U BBICILIETO 00pa30BaHUs POCCUICKOH (enepariu
denepasibHOE FOCYIAPCTBEHHOE OO PKETHOE 00pa30BaTeIbHOE YUPEKICHUE BBICIIET0 00pa30BaHUs
«CeBepo-OceTHHCKHI rocyiapcTBeHHbIN yHuBepcuTeT nMeHn Kocra JleanoBuua XerarypoBa»

dakynbTer

kadenpa
VYTBEPXIAIO
3aBenyrommii kKageapoit

MO/IMUCH UHUITHAIBI, (haMUITHs
« » 20 T.

BBIITYCKHAS KBAJIMONKAIIMOHHAS (BAKAJIABPCKA) PABOTA

KO U HAUMCHOBAHUEC HAIIPABJICHUSA ITOATOTOBKH

TEMa
PykoBonurens
MMOJINCEH, J1aTa JIOJKHOCTD, yU€Hasl CTEIEHb WHULIAAJIBI, pamMums
BrimyckHuk
MMOAIINCEH, J1aTa WHUIIAAJIBI, (haMUITHS

BmanukaBkasz 20
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IIpunoxenue B

Ilpumepor  6udIUOZPAPUUECKUX 3anuceil OOKYMEHMO8 6 CHUCKE UCHONb306AHHBIX
UCMOYHUKO8

HopMaTuBHbBIe 3aKOHOAATeIbHbIE AKThI

1. Koncrutynus Poccuiickoit @enepanuu: odui. Tekct. — Mocksa: Mapketunr, 2001. — 39 c.

2. I'paxxnanckuii koneke Poccuiickoit @enepanuu: B 4 4.: o coctosiHuio Ha 1 derp. 2010 . —
Mocksa: Knopyc, 2010. — 540 c.

3. O KoOpAMHALIMY MEXAYHAPOAHBIX U BHEHTHEAKOHOMHYECKUX CBsI3el cyObekToB Poccuiickoit
@eneparun : penep. 3akoH Poccuiickoit @eneparun ot 4 stHB. 1999 1. Neo 4-D3 // Poccuiickas rasera.
—1999. - 16 sus.

4. TpynoBoii konekc Poccuiickoit denepanuu: denep. 3akor ot 30.12.2001. Ne 197-03. —
Mocksa: OTuCC, 2002. — 142 c.

CranapThl M Ipyrue HOpMAaTHBHbIE IOKYMEHThbI

1. TOCT P 54861-2011. OxHa u HapyxHble IBepH. METObl ONpEAEIeHUsI CONPO-TUBIICHUS
teruonepenaue. — Been. 01.07.2012. — Mocksa: Cranpaptungopm, 2012.-20 c.

2.TOCT 2.316-2008. Enunas cucreMa KOHCTPYKTOPCKOM ToKyMeHTauuu. [IpaBuna HaHeceHus
Ha/MUCeH, TEXHUYECKUX TpeOoBaHUil U Tabnuil Ha rpadudeckux n0-KymeHTax. OOIue nonoxxeHus. —
Bzamen 'OCT 2.316-68; BBea. 01.07.2009. — Mocksa: Crangaptundopm, 2009. — 12 c.

3. CTO 4.2-22-2009. Cuctema MeHeKMEHTa KadecTBa. OpraHuzanus yuyeTa M XpaHCHHS
nokymeHToB. — Been. 22.12.2009. — Kpacnosipck: UIIK COVY, 2009. — 41 c.

4. Cranmaptuszauus B Poccuiickoit @enepanun: [coopHuk]. — MockBa : Crangap-tuHdopm,
2007. - 211 c. — Conepx. 12 mok.

5. CIT 118.13330.2012. OOmecTBeHHbIE 3[aHUSI U COOPYXKEHHS. AKTyalu3UpOBaH-Has
penakuust CHull 31-06-2009. — Been. 20.05.2011. — Mocksa : OAO LIIIL, 2011. —44 c.

6. CII 23-101-2004. ITpoexTrpoBaHue TEIUIOBOM 3amuThl 3qaHuil. — Bzamen CII 23-101-2000;
BBe. 01.06.2004. — Mocksa: ®I'VII LIIII, 2004. — 140 c.

IlaTeHTHBIE JOKYMEHTBI

1. A.c. 1007970 CCCP, MKH B 25 J 15/00. YctpoicTBO A 3aXBaTa HEOPUEHTH-POBAHHBIX
neraneil Tuna BanoB B. C. Baynun, B. I'. Kemaiikun (CCCP). — Ne 3360585/25-08; 3asBn. 23.11.81;
omy6u. 30.03.83, bron. Ne 12. -2 c.

2. Ilar. 2187888 Poccuiickas ®Deneparusa, MIIK7 H 04 B 1/38, H 04 J 13/00.
[Tpuemonepenatomiee ycrpoiicteo / B. M. Uyraesa; 3asBuTens M mareHTooOna-aarenb BopoHex,
Hayy.-uccaen. uH-T cBsizu. — Ne 2000131736 09 ; 3asB1. 18.12.00 ; omy6m. 20.08.02, bromn. Ne 23 (II 4.).
-3c.

Kuuru oaqHoro aBropa

1. Maeproiiz, JI. C. DneMeHThI JIMHEHHOU alireOphbl M aHATMTHYECKON TeoMeTpuu: yaeOHuk / J1.
C. Maeproiiz. — Mocka: ACB, 2004. — 232 c.

2. Kanpirun, B. I'. [IpombimnenHas sxonorus : yueoHoe nocobue B. I'. Kampirun. — Mocksa:
Axanemus, 2004. — 431 c.

3. Maxkapos, E. ®. CnipaBoyHUK 110 AJIeKTprUeckuM cetsm : B 6 T. T. 2 / E. ®@. Makapos; no.
pen. U. T. 'opronoBa, A. A. JIroobumoBa. — Mockasa : [Tanmupyc I1po, 2003. — 622 c.

Kuauru nByx aBTopoB

1. CoxomnoB, A. H. ID'paxmanckoe o0mecTBo: mpoOiaemMbl (GOpMUPOBAHUS U Pa3BUTHUSA
(bunocodcekuii n ropunnyeckuii acriektsl) / A. H. Coxonos, K. C. CepnobuniieB; noja o6mr. pea. B. M.
bouaposa. — Kanmuuannrpan: Kanuaunrpancknii FOU MB/I Pocenn, 2009. - 218 c.
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2. Aradonosa, H. H. I'paxxnanckoe npaBo: yue6. mocobue ans By3oB / H. H. Ara-donosa, T.
B. borauesa; moz. oomr. pea. A. I'. Kanmuna. — U3xa. 2-e, nepepab. u non. — Mocksa: Opuct, 2002. —
542 c.

3. I'ynuukos, B. A. Dxonornyeckas skcrnepTu3a: COOPHUK 3aKOHOJATENbHBIX U HOPMAaTHUBHBIX
nokymeHnToB. T. 1: I'pagoctpourtensHas nokymenrtanus / B. A. I'ymaukos, B. H. Cenpix. — Mocksa :
Oueprocepsuc, 2005. — 560 c.

Kuuru Tpex u 0oJiee aBTOpoB

1. Kupmuek, A. B. TexHomorus u 000pynOoBaHHE CTaTUKO-UMITYJIbCHON 00pabOTKH
MOBEPXHOCTHBIM TUTacTHUeCKuM nedopmupoBanueM / A. B. Kupuuek, JI. JI. ComosweB, A. T.
Jlazytkun. — Mocka: Mammnoctpoenue, 2004. — 287 c.

2. Juxapesckuii, B. C. OO6pabGoTka o0caakoB CcTOUYHBIX BoJ: y4yeO. mocobme / B. C.
Huxapesckuii, B. I'. HsanoB, H. A. UYepnumko, W. 0. KampamoB. — Cankr-IlerepOypr:
[TerepOyprckuii roc. yH-T yrer coodmmenus, 2001. — 36 c.

Knuru nmoj 3arjiaBuem

1. AxTyanbHble IPOOJIEMBI COLIMATBHOTO MEHEKMEHTA : Hay4HbIH cOopHuK Capar. TeXH. yH-T;
pen. A. C. bopuos. — Caparos: AkBapuyc, 2002. — 210 c.

2. Yupasnenue OuszHecom: cb. crareil. — Huxnnii Hoeropon: U3n-Bo HukHeropoackoro yH-
Ta, 2009. - 243 c.

3. Ha nmytu K rpaxaanckomy oOIIECTBY : MaTepuasbl MeXAyHap. Hay4d.-MpakT. KoH(., 6 -7 jek.
2002 r. / mox pen. O. I1. po3noBa. — Cankr-IlerepOypr, 2003. — 98 c.

Juccepranuun

1. ITokpoBckuii, A. B. YcTpanuMble 0COOEHHOCTH PELICHUN 3JUIMIITUYECKUX YPABHEHUM: JTUC.
... 1-pa ¢u3.-mart. Hayk: 01.01.01 / [ToxpoBckuit Anapeit Binagumuposuy. — Mocksa, 2008. — 178 c.

2. BummnsakoB, U. B. Mogenn u MeToJbl OLEHKM KOMMEpPYECKUX OaHKOB B YCIOBMSX

HEONPEJCIIEHHOCTH: JIUC. ... KaHA. 3KOoH. Hayk : 08.00.13 Bummnskos Wnbs Baagumuposuu. — Mocksa,
2002. - 234 c.

ABTOpedepartsl quccepranuii

1. MepkynoBa, M. E. Apxutextypa Kpacnospcka XIX - nauama XX Beka. Crtunesble
XapaKTepUCTUKH: aBToped. muc. .. KaHAa. uckycctBoBedenus: 18.00.01 MepkynoBa Mapus
EsrenneBna. — Mocksa, 2005. — 24 c.

2. JIykuna, B. A. TBopueckas ucropus «3anucok oxotHuka» M. C. Typrenesa: aBroped. auc.
... kKaua. ¢unon. Hayk : 10.01.01 / JIlykuna Banentuna Anekcanaposna. — Cankr-IlerepOypr, 2006. —
26 c.

JdenonnpoBaHHbIe HAYYHbIEe PA0OTHI

1. Bypakos, JI. A. O630p MareMaTH4YECKUX MOJENeH CKJIOHOBOTO W peyHoro ctokoB / [I. A.
bypakos, E. JI. KapenoBa, B. B. Illaiinypos . — Kpacnosipck, 2006. — 48 c. — len. B BUHUTHU
24.03.06, Ne 311-B2006.

2. PazymoBckuii, B. A. YmpaBineHne MapKeTHHTOBBIMHU HCCIICIOBaHUSIMH B peruoHe / B. A.
PazymoBckuit, JI. A. AuapeeB. — Mocksa, 2002. — 210 c¢. — [len. B MHM-OH Poc. akan. nayk 15.02.02,
Ne 139876.

OT4eThbl 0 HAYYHO-MCCJIEI0BATEIbCKON padoTe

1. Merogomorusi W METOJbI M3y4YEHHUS BOCHHO-TIPOPECCHOHAIBHONW HAIPaBIECHHO-CTH
noapoctkoB: otyeT o HUP / 3aroproeB A. JI. — ExarepunOypr: YpanbCKuii HHCTUTYT NMPAKTHUYECKOM
ncuxoJjioruu, 2008. — 102 c.
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2. ®opMUpOBaHUE FEHETHYECKON CTPYKTypbl craga: otueT o HUP (mpomexyrou.) / Beepoc.
Hayd4.-uCCJIe/l. UH-T KUBOTHOBOJCTBA ; pyK. [TomoB B. A.; ucnosnn.: Anemmn I'. 1., KoBanesa U. B.,
JlaterimieB H. K., Pribakosa E. U., Ctpuxenko A. A. — Mocksa, 2001. =75 c.

33

DJIeKTPOHHBIE pecypchl

1. I'paxxnanckuii xojaekc Poccuiickoit Deneparnuu [ DIEKTPOHHBIN pecype]: emep. 3aKOH OT
26.01.1996 Ne 14-@3: pex. ot 30JI 1.2011 : B 4 u. Y. 2 // CunpaBouHasi mpaBoBasi CHUCTEMa
«KoncynerantlLrocy. — Pexxum nocrymna: http://www.consultant.ru.

2. O cynax obmeit ropucnuknuu B Poccuiickoit denepanuu [DnekTpoHHbBIN pecype]: demep.
KOHCTUTYIMOHHBIN 3akoH oT 07.02.2011 Ne 1-®K3: (B pen. denepanbHbIX KOHCTUTYLIMOHHBIX
3akoHOB 0T 01.06.2011 Ne 3-®K3, ot 08.06.2012 Ne 1-®K3, ot 10.07.2012 Ne 2-OK3, ot 01.12.2012
Ne 3-©K3) // CopaBounas mpaBoBas cucrema «Koncymprantllmoc». — Pexum gocryna:
http://www.consultant.ru.

3. O ecTecTBEHHBIX MOHOTIONUSX [ DIEKTPOHHBIN pecypc]: deaep. 3akoH oT 17.08.1995 No 147-
@3: pexn. ot 25.06.2012 // CnpaBounast nmpaBoBasi cuctema «Koncynsrantllimtoc». — Pexum gocryna:
http://www.consultant.ru.

4. HaceipoBa, I'. A. Mozenu rocyaapCTBEHHOTO PEryJIHpPOBaHUS CTPaXOBOM IESTENIBHOCTH
[OnexTponnsbiii pecypc] / I'. A. HacwipoBa // BectHuk ®unancosoii akagemun. — 2003. — Ne 4. —
Pexxum noctyna: http://vestnik.fa.ru/4(28)2003 4.html.

CraTbs H3 KypHaJa

1. Ky3pmun, A. M. Teopus pemierus nzobperarenpckux 3aaa4d / A. M. Ky3emun // MeToisl
MeHekMeHTa KadecTBa. — 2005, — Ne 1. — C. 31-34.

2. T'epamenko, C. M. Dkonorust ropoaa / C. M. I'epamienko // BecTHuk : TeopeTu-ueckuii u
Hay4.-IPAaKTUYECKUN >KypHalm / MexayHapoaHas akaJeMHusi HayK OSKO-JIOTMHM U 0e30MacHOCTH
xu3HenesTensHocTH. — Cankt-IlerepOypr ; Kpacnosipek, 2005. — T. 10, Ne4. — C. 55-59.

CraThs M3 KypHaJa, onmy0JIMKOBAHHAs B IBYX HOMepax

1. Mengenes, B. . Dxonoruyeckoe cozHanue / B. . Mensenes, A. A. Anmamea // DKoorus
yenoBeka. — 2001, — Ne 3. - C. 17-20 ; Ne 4. - C. 20-22.

34

CraTbsl U3 cepuaJIbLHOr0 U3aHUS
1. Pynaxos, JI. . [IpenogaBanue rymanutapubix aucuuruind / JI. . Pynakos // BectH. Mock.
yH-Ta. Cep. 3. ®unocodus. — 2004. — Ne 7. — C. 12-17.

Cratbsl U3 KHUTH
1. HoBukoB, A. b. Dkomornueckoe cozHanue / A. b. HoBukoB // DBomtonus Kylb-TypHl : cO.
Hayd. Tp. — Boponex, 2001. — C. 37-46.

I'maBa u3 kHUTH

1. EnmxueBckuid, JI. B. OnqHosTaxkHble TPOU3BOICTBEHHBIE 3[IaHUS C PEIIECTYATBIMU PUTEIIIMHU
/ JI. B. EnmxueBckuii / Metamimueckrue KOHCTPYKIUM © YICOHHK JIJIsi CTPOUTEIBHBIX BY30B : B 3 T. /
B. B. Apxakos [u np.]. — Mocksa, 2002. — T. 2 : Konctpykuuu 3qanuii. — C. 66-195.
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Ipunoxenue I'

Ilpumep opopmnenusn pecpepama BKP

PE®EPAT

BeimyckHast kBanudukannonHas (OakanmaBpckas) paborta mo teme «Mojens (GopMupoBaHuUs
9KOJIOTUYECKOU KyNnbTyphl oOyuaromuxcsi B cBere DPI'OC» comepxut 50 cTpaHUI] TEKCTOBOTO
JOKYMEHTa, 2 MPUIOKEHUs, 34 UCTIOIH30BAHHBIX HCTOYHUKA, 2 JINCTA IPAaPUIECKOTO MaTepuaa.

OKOJIOTMYECKAA KVIJIbTVYPA, ®EJIEPAJIBHBIN IOCYJAPCTBEHHBI
OBPA3OBATEJIbHbIN CTAHJIAPT, Y)KUSHEHHBIE CMbICJIbI.

Llens — BBISBICHUE TMEJArOTMYECKUX YCIOBHM W pazpaboTka Moaenu (GopMHpOBaHUS
9KOJIOTMYECKOM KYJIbTYphI OJPOCTKA.

3aauu Uccae10BaHus:

1.YTOUYHUTH CYIIHOCTb, CTPYKTYpY U COJEp)KaHUE TIOHATUS «IKOJIOTMYEcKas KyJabTypa
MOJAPOCTKAY.

2. BoIBHUTH MeAarornyeckue yCIOBHUS CO3JaHMs 00pa3oBaTeIbHON Cpebl B 00pa3oBaTelbHOM
OpraHu3alum, CocoOCTByIOMKE (POPMUPOBAHHIO FIKOJIOTUIECKOM KYJIBTYpPhl 00yUaIOIIUXCS.

3. Pa3pabortats Mozaenb GOpMHUPOBAHUS IKOJIOTUYECKON KYIbTYpPhI Y IMOJAPOCTKOB B YCIOBHUSAX
00pa3oBaTeNbHON CPEbl IIKOJIBI.

4. B mpouecce ONBITHO-IKCIIEPUMEHTAIBHOW pPabOThl MPOBECTH amnpoOaruio CoAep:KaHus
HKOJIOTUYECKOTO  KPY)KKa,  CIIOCOOCTBYIOIIETO  (DOPMUPOBAHHIO  SKOJIOTMYECKOH  KYJIbTYpbI
oOyJaromuxcs.

B pesynbrare ObLIM BBISBICHBI TIEIarOTUYECKHE YCIOBHS H  pa3paboTaHa MOJIENb
(bopMHUPOBAHUSI SKOTOTHIECKON KyIbTYphI MOAPOCTKA B paAMKaX 3KOJIOTHUYECKOTO KPYKKA.

B wurtore Obutn pa3pabOTaHbl pEeKOMEHAANWUA U TPEIIOKEHHUS MO HCIOJIBb30BAHUIO JTAHHOU
MO/IeH IO (POPMHUPOBAHUIO SKOKYIBTYPHI ITOJAPOCTKOB
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MUHUCTEPCTBO HAVKH U BbICLLIETO OBPA30BAHMA POCCUMCKOM ®EJEPALIMN
®EJIEPAJIBHOE I'OCYJIAPCTBEHHOE BIOJDKETHOE OBPA3OBATEJI bHOE YUPEXKJIEHUE
BBICILIET'O OBPA3BOBAHHA «CEBEPO-OCETMHCKHH FOCV}IAPCTBEHHHFI YHUBEPCHUTET
WMEHHU KOCTA JJEBAHOBHYA XETAT'YPOBA»

VTBEPX/IEHbI
_CosetoM (akynbTeTa
. xuMu#, GHONOTHHU ¥ OHOTEXHONOTHH
~lporoken Ne 11 ot «17» mions 2019 1.
[pegceaarens coera akybTeTa
v, SHORTAAE elle ¢ @.A. Araesa
"

\ pioTExtonorit

Py s

METOIMYECKHE PEKOMEHIAIIH [0 BBINOJTHEHUIO U
IOATOTOBKE K 3AIUTE ]
BBIITY CKHOM KBATA®UKALMOHHOM (BAKAJIABPCKOH) PABOTBI

AJIA CTYAeHTOB-0aKa aBpoB, 00y4aloIHXCsl 10 HANPABJICHHIO 44.03.05 IMeparornyeckoe
oGpasoBanue (¢ AByMsl npoduIAMH NOArOTOBKH)
Mpoduan Xumus, buosorus

Bnanukaskas 2019



MCTOJIH'-ICCKHC PEKOMEH Al HHA 1o BBIIIOJIHEHHK H I[NOAroTOBKE K 3auiuTe BbIIIYCK HOH
kBaM(puxauuonHoit  (OakanaBpckoit) paGore 10  HampaBieHuio — noarotoBkd  44.03.05
«Ilenaroruueckoe obpasoBanue (¢ AByMs npoduisiMyi noarotoBku) [Ipodumu Xumus, buosorus.

CocTaBUTENHU:

JoueHT kadeapbl OpraHMYeCKOi XUMHH, K.X.H. APYTIOHSHIL A.A.

Jlexan (pakynprera XUMUH, OHOJIOTHH U OHOTexHONOruH Araesa @ .A.



1. HopMaTuBHBIe JOKYMEHTHI JJi51 pa3pa0oTKi MeTOAMYECKMX PeKOMEHIAlMii 0 BbINOJHEHUIO
U TOArOTOBKe K 3allMTe BBINYCKHONH KBaJIM(UKAUMOHHOH (0akajaBpckoil) padoThl MO
HanpaB/jieHHI0 noAroroBku 44.03.05 Ilexaroruyeckoe oOpa3zoBaHue (¢ ABYMS NPOPHISIMH
noaroroBku) Ipodgunu: Xumus u buosorus

HopmartuBHyto npaBoByto 06a3y METOAUYECKOTO NOCOOUS COCTABIISAIOT:

o ®denepanbhblii 3akoH Poccuiickoit @enepanuu «O6 oOpasoBanuu B Poccuiickoii denepanum»
o1 29.12.2012 1. Ne 273 — @3;

o  ®denepanbHblii 3akoH Poccuiickoit @eneparun «O BbICIIEM U MOCIEBY30BCKOM
npodeccrnoHabHOM 00pazoBanum» OT 22.08.1996 Nel125-D3 (¢ gomn.u uzm);

e denepanbHble 3akoHbl Poccuiickoit denepannn: «O BHECEHUH U3MEHEHUN B OTICJIbHbBIE
3aKOHOJATenbHbIE akThl Poccuiickoit denepanny B 4aCTH U3MEHEHHUSI TIOHATHS U CTPYKTYPBI
rocyJapcTBeHHOT0 oOpa3zoBarenbHOTo cTangapra» (ot 1 gexadbps 2007 roga Ne 309-03) u «O
BHECEHUH U3MEHECHUM B OT/ICIbHBIC 3aKOHOAaTeNbHbIe aKkThl Poccuiickoit deneparuu (B yactu
YCTAHOBJICHUS YPOBHEH BBICIIETO MPodeccHoHanbHoro oopasoBanus)» (ot 24 nexkadbps 2007
roga Ne 232-D3).

e Tunosoe noJyioxxeHre 00 00pa3oBaTENFHOM YUPEKICHHH BBICIIETO MPO(HECCHOHAIBHOTO
o0Opa3oBaHus (BbICIIEM Yy4eOHOM 3aBEeICHUH ), YTBEPKJAEHHOE IOCTAaHOBJICHUEM
[TpaBurensctBa Poccuiickoit @eneparyu ot 14 gespans 2008 rona Ne 71 (nanee — TunoBoe
MOJIOKEHHUE O BY3€);

e  OenepanbHBIN rocynapcTBEHHBIN 00pazoBaTenbHblil cranaapT (PI'OC) no HanpaBIeHHUIO
noarotoBku 44.03.05 Ienarornueckoe oOpazoBanue (¢ AByMsi IpOUISIMHU TOATOTOBKH)
BhIciIero oopasosanus (BO) (OakanaBpuar), yrBepk1eHHbIN MpuKa3zoM MUHHCTEPCTBA
oOpa3oBanus u Hayku Poccuiickoit @enepannu ot « 22» depans 2018 r. Ne 125;

e [Ipuxa3 Munucrepcra obpa3oBanus u Hayku Poccuiickoit @enepanuu Ne 1367 ot 19 nekabps
2013 r. «O6 yrBepxxaenuu [lopsiaka opraHu3alyy U OCyLIECTBICHHU 00pa3oBaTeIbHOM
JeSITebHOCTH 10 00pa30BaTeIbHBIM IIPOrpaMMaM BhICIIET0 00pa30BaHus — MPOrpaMMam
OakanaBpuaTa, IporpaMMmaM CIelUaINTETa, IPOrpaMMaM MarucTpaTypbl» U Ipyrue
HOPMaTUBHO-METOIMYECKUE TIOKyMeHTbl MuHoOpHayku Poccuu;

e VYcras Byza PI'BOY BO «CeBepo-OceTuHcknii rocyapcTBeHHbli yHuBepcuTeT UM. K.JIL.
XerarypoBay.

2. lloaroToBKa BBIMYCKHOMH KBAJIN(PUKANMOHHOI (0akanaBpcKoii) padoThl 10 HATIPABJIEHHIO
noaroroBkm 44.03.05 «Ilexaroruveckoe oopasoBanue (¢ AByMs NpoQuIsiMHA OATOTOBKH)
npoduau «buosorus u XumMusH

OpHUM W3 STanoB HAy4YHO-HCCIIEIOBATENbCKOW pabOThl SBISETCS CaMOCTOSITENBHOE
BBITIOJTHEHUE BBITYCKHOW KBaM(PUKAITMOHHOM paboThl — OakamaBpckoi padboTsl (namee BKP), kotopas
MOJKET OBITh ABYX THUIIOB: UCCIIEI0OBATENHCKOM 1 MPOESKTHOM.

BKP npuszBana moaTBepAUTH CIIOCOOHOCTH aBTOpa CAMOCTOSITENIbHO BECTH HAYUYHBIM MOMCK,
UCIOJIb3YSl TEOpETHYECKUe 3HaHMS M TMPAKTUYECKHE HAaBBIKM, BBISBIATH U (OPMYIHPOBATH
npodeccuoHalbHble  MPOOJEMbI, 3HaTh METOJbl OpraHM3allMM M  HPOBEICHUS  HAy4YHO-
HCCIIEIOBATENIbCKUX padOT U YMETh IPUMEHSTh UX Ha MIPAKTHKE.

Copepxanue pabOThl MOTYT COCTaBJISITH pE3YJAbTaThl TEOPETUUYECKUX HCCIEAOBAHUIA,
pa3zpaboTka HOBBIX METOJOB M TOJXOJOB K pEUICHUI0 HAay4YHBIX MpoOJeM, pellieHne 3aaad
MIPUKIIAHOTO XapakTepa, pa3paboTka MPOeKTa.

Brimycknast kBanmudukanuonHas (OakamaBpckas) paboTa JOJDKHA COJEPXKATh SJIEMEHTHI
HOBU3HBI B 00JaCTH TEOPETUYECKHX, MPUKIAJAHBIX HCCIEJOBAaHUM WM MPOEKTHPOBAHMS, KOTOpHIE
BBIPAXKAIOTCA B YTOUHEHUH, AOMOJHEHUH, (OPMYIUPOBKE HOBBIX MOHATUHN U KaTErOpHii, B pa3paboTke
HOBBIX METOJMK, AJITOPUTMOB, MEXAHU3MOB pEUICHUS NPUKIAJHBIX 3a/1a4 MCCIEJOBAaHUsA, a TAaKKE B
CO3JaHUU UHTEJJIEKTYalbHOTO MPOAYKTA.

[Toaroroska BKP npoxoauT B pamkax npeaIuIiiIOMHON MPAKTHKY.



Bue 3aBucumoctu ot tuna BKP k Hell npeabsBisitoTcs o01mue TpeOoBaHus:

- TeMa U 1eJIU JOJKHBI ObITh 3HAYMMBI JUIsl pa3BUTHSI COOTBETCTBYIOIEH OTPACIIH;

- BBIBOJIBI U PE€3YJIbTaThl, NOJyYeHHbIE B pabOTe, JOJHKHBI OCHOBBIBATHCS HA JIOCTATOYHOM M
JIOCTOBEPHOM HAay4HOU Oaze;

- BKP nomxHa peMOHCTpHpoOBaTh CIIOCOOHOCTH aBTOpa MPUMEHSATh IS JOCTHXKEHUS
ITOCTABJICHHBIX ILI€JIEH METOJOJIOTMI0 HAYYHOTO HCCIIEIOBAHUSA WJIM METOJOJIOTHIO MTOMCKA M aHalIMu3a
peuIeHni ¥ NPOEKTUPOBAHNUE UX peaTIU3aluHY;

- BKP pgomxHa JEMOHCTPUpPOBAaTH BBICOKHH  YPOBEHb KPUTHYECKOTO  MBIIUICHHUS,
MHTEJUIEKTYAJIbHYIO CMEJIOCTh U CAMOCTOSITEIIBHOCTh aBTOPA;

- B BKP, B nporiecce €€ moaroToBKM U 3alIUThl aBTOP JOJDKEH MPOJAEMOHCTPUPOBATH HABBIKU
aKaJIeMUYeCKOTO MICbMa M KOMMYHHKAIIUK, IPE3EHTALUN PE3yIbTaTOB PaOOTHI;

- BKP pomkHa OBITH JIOTUYHO CTPYKTYpHpOBaHa M HANMCaHA MOHITHBIM SI3BIKOM  (JUIS
NPEJCTAaBICHUS B OTKPBITOM JIOCTYIIE); TIarMaT B JIIOOOH (CO3HATENBbHOW WM CiydaiiHOH) (opme
HEJIOIIYCTUM.

BKP BbpINOJIHSETCA CTYIEHTOM CAMOCTOSITENBHO IOJ PYKOBOJCTBOM HAYYHOTO PYKOBOIUTENS
10 MaTepuaiaM, COOpaHHbBIM JIMYHO 32 TIEPUO]] OOYUSHHSI U TPOU3BOICTBEHHOMN MPAKTHKH.

PykoBomurenem BKP, kak mnpaBwiio, SBIS€TCS Hay4HbId PYKOBOAMUTENb M3 4YHUCIA JIMIL
npoeccopcKo-IpenoaBareabckoro  cocraBa  kadenp  ¢GakyiapTeTa  €CTECTBEHHOHAYYHOTO
o0pa3oBaHus, B HEOOXOAUMBIX CIydasix MOXKET MPUBJIEKATHCS HAYYHBIH KOHCYJIBTAHT.

Ilenu BKP

BKP umeer nenpro noka3ars:

- YpOBEeHb IMpo(ecCHOHAIBPHOW U 0011e00pa30BaTeNbHON TMOATOTOBKM BBITYCKHUKA IIO
COOTBETCTBYIOLIEH OakalaBpCKOW MpOrpaMme;

- YMEHHME M3y4yaTh U 0000IaTh JUTEpaTypHblE HCTOYHHKH B COOTBETCTBYIOLIEH OO0JIACTH
3HAHUI;

- CMOCOOHOCTh CaMOCTOSITENIBHO MPOBOJUTH HAayYHBIE HUCCIIECAOBAHUS, BBIIOIHATH MPOCKTHbIE
paboThI, CUCTEMATU3UPOBATh U 0000IIATh (PaKTUUECKUI MaTepua;

- YMEHHE CaMOCTOSTEIbHO OOOCHOBBIBATH BBIBOJbI M IPAKTHYECKHE PEKOMEHAALUHU I10
pe3ynbTaTam IIPOBEACHHBIX UCCICIOBAHUMN.

Temamuka

ITpu Be1OOpE Tembl BKP cnenyer pykoBOACTBOBATbCS CIEIYIOLIMM:

- TeMa JIOJDKHA ObITh aKTyaJIbHOM;

- OCHOBBIBAaThCS Ha IMPOBEIECHHOM HAYYHO-UCCIIEIOBATENBCKOM U MPOEKTHOH paboTe B
nporecce 00y4eHuHs;

- YYUTBIBATHCA CTENEHb Pa3pabOTaHHOCTU U OCBEIIEHHOCTH €€ B JUTepaType; MHTepecaMH U
MOTPEOHOCTAMU MPEANPUATHI, OpraHu3aluid U yYpEeKJICHHM, Ha MaTepuaiax KOTOPBIX BBIMOJIHEHA
pabora.

[Ipumepnass Ttemarnka BKP paspadarpiBaercs BbInyckamwomieil kadeapod U e€XeroaHo
YTBEpKAAeTCS Y HUBEPCUTETOM.

OObyuaromeMycs peA0CTaBISAETCs MIPaBO MPEUIOKUTh coOcTBeHHYI0 TeMy BKP npu nanuuuu
000CHOBaHMS €€ aKTyaJbHOCTH U LEeNecoO0O0pasHOCTH JHOO 3asBKH MPEANPUATHS, OpraHu3allvy,
YUPEKICHUS.

[TeponauanpHOe 3akperienne TeM BKP mpousBoauTcs He mo3gHee 1 HOSOpsT mOCHIEIHEro
roJia o0y4eHHsI HA OCHOBAHHUHU 3asIBICHUH.

[Ipy BO3HUKHOBEHHMM HMHOTO HaIlpaBJIEHUs WCCIEIOBAaHUS WJIM CMEHbl PYKOBOJUTEIS
nomnyckaercs usmenenue teMol BKP.

[Ipy MmoOJIOKUTENTHHOM pelIeHuH Bompoca o coriiacoBanuu tembl BKP ¢ pykoBoautenem
MIPUKA30M PEKTOpa YHHMBEPCUTETa MPOU3BOIUTCS 3aKpeIIeHHe 3a 00y4arolMMCsl BHIOPAHHOM TEMbI
BKP.



BKP pomkHa IeMOHCTpUPOBATH CIIOCOOHOCTH BBIYCKHWKA K aOCTPAaKTHOMY MBIIUICHHIO,
aHaIM3y, CUHTE3Yy; CIOCOOHOCTH COBEPIICHCTBOBATH W PAa3BUBATh CBOM WHTEIUICKTYalIbHBIH |
OOIIEeKYTbTYPHBIN YPOBEHbD.

ABTOp [MOJDKEH TMOKa3aTh CBOIO TOTOBHOCTBIO JCHWCTBOBATh B HECTAHAAPTHBIX CHUTYAIHSX,
HECTH COLMANBHYIO U ATUYECKYIO OTBETCTBEHHOCTD 32 TIPUHSTHIE PEIICHHS.

B npouecce noarorosku u 3amure BKP BbIyckHUK H0KEH TOKa3aTh CBOIO CIIOCOOHOCTHIO K
CaMOCTOSITEIIbHOMY OCBOCHHIO M MCIIOJIb30BAHNUIO HOBBIX METO/IOB MCCIICOBAHMS, K OCBOCHUIO HOBBIX
cdep npodeccnoHaTbHON AEATEIBHOCTH U CIIOCOOHOCTHIO (POPMHUPOBATH PECYPCHO-MH(POPMAITUOHHBIE
0a3pl Ui OCYIIECTBIICHHSI MPAKTUYECKOW NEATENPHOCTH, a TaK K€ CIIOCOOHOCTh CaMOCTOSITEIBHO
npuoOpeTaTh M MCIOJb30BaTh, B TOM YHCIIE C MOMOIIBIO WH(POPMALMOHHBIX TEXHOJIOTHH, HOBBIE
3HaHUS U YMEHHUS B TOM YHCIIE, HETOCPEACTBEHHO HE CBs3aHHBIE CO chepoit mpodeccnoHaIbHON
JEATeIbHOCTH.

ABTOp JOJDKEH MOKa3aTh TOTOBHOCTh OCYIIECTBISTH MPO(ECCHOHAIBHYI0O KOMMYHUKAIMIO B
YCTHOM M NHUCHbMEHHOW opMax Ha PYCCKOM M HMHOCTPAHHOM S3BIKAX JJIsI PELICHHWS 3aaad
npo(ecCHOHANBPHONW JEATENbHOCTH; HCIOJb30BaTh 3HAHUE COBPEMEHHBIX MpOOJIeM HayKd U
o0Opa3oBaHusl TpU pEUICHHH MPO(EeCCHOHANBHBIX 3a/a4; B3aUMOJEHCTBOBATH C YyJYaCTHUKAMHU
00pa30BaTENLHOTO MPOLIECCa U COLHUAIBHBIMU MApTHEPAMH, PYKOBOJIUTH KOJIIEKTHBOM, TOJIEPAHTHO
BOCIPUHHMMAsl COIMAJIbHBIC, ATHOKOH(ECCHOHAIBHBIE M KYJIbTYpPHBIC Pa3U4Ms, a TaK e BIaJIETh
CIOCOOHOCTBIO OCYIIECTBIISATh MPOPECCHOHATBHOE U JTUYHOCTHOE caMO00Opa3oBaHue, MPOEKTUPOBAThH
JanbHelIne 06pa3oBaTeIbHbIe MAaPUIPYThl U TPO(PECCHOHATBHYIO Kapbepy.

ABtopy mpu mnoarotoBke u 3amure BKP nomkeH mnposBUTH CIOCOOHOCTh NPUMEHATH
COBPEMEHHBIE METOJMKH U TEXHOJOTUU OpPraHu3aluy 00pa30BaTENbHON AEATEIbHOCTH, TUarHOCTUKU
Y OLIEHMBAHMA KayecTBa 00pa30BaTEeILHOIO MpOIlecca M0 pa3IMuHbIM 00pa30BaTeIbHBIM POTrpaMMaM;
¢dopmupoBath 00pa30BaTENBHYIO Cpely M HCIOJIb30BaTh Mpo(decCHOHAIbHbIE 3HAHWA M yYMEHHS B
peanu3aly 3ajady MHHOBALIMOHHOW 00pa3oBaTENbHOW MOJMTHUKH; PYKOBOJAUTH HCCIIEA0BATEIBLCKOM
paboToif 0O0yJarommMxcs; aHaTU3UPOBATh PE3YJIbTAThl HAYYHBIX WCCIECIOBAHUMN, MPUMEHATH MX IPH
pelIeHNH KOHKPETHBIX Hay4yHO-UCCIICJIOBATEIbCKUX 3aJauy B cdepe Haykdu U 00pa3oBaHMI,
CaMOCTOSITEJIBHO OCYILECTBIISATh HAYYHOE UCCIIEIOBAHUE

[Tpu pabote Hag BKP BeimycKHUK AOMKEH OBITH TOTOB K Pa3pabOTKE U peaan3alii METOIUK,
TEXHOJIOTUH W TpPUEMOB OOyuYeHHs, K aHalu3y pe3yJlbTaTOB Ipolecca MX HCIONb30BAHUS B
OpraHM3aIusaX,  OCYIIECTBISIONIMX  00pa30BaTelbHYIO  JIEATENBHOCTh W HCIOJB30BaTh
WHIUBUIYalIbHbIE KPEaTUBHBIE CIOCOOHOCTH JUIS CAMOCTOSITENILHOTO PEIIeHUs HMCCIEeI0BATEIbCKUX
3aau

Takum oOpa3om, coaepkanue u odopmieHue nucbMeHHOro Tekcta BKP  momkhno
COOTBETCTBOBATh TPEOOBAHUSM, MPEABSABISIEMBIM K pad0oTaM, HAIPABIAEMbIM B Ne4aTh. BhinoaHeHue
KBIM(UKAIIMOHHBIX paboT MpeaycMOTpeHO QenepaibHbIM TOCYJapCTBEHHBIM 00pa3oBaTeIbHbIM
CTaH/IaPTOM KakK 00s3aTeIbHbIN BU UTOTOBOM aTTECTAIIMU BBHITYCKHUKOB.

TpeOGoBanus, npeabsBisieMble K coaepkanuto u opopmiienuto BKP npennonararor onajeHue
HaBbIKaMU U YMEHUSIMU HAyYHO-UCCIIE0BATEIbCKON AeITEIbHOCTH.

OcHOBHbIE Hay4yHbIE pe3yabTaThl, ModydeHHble aBTopoM BKP, nomkHBl OCHOBBIBaTHCA Ha
JOCTaTOYHOM M TOCTOBEPHOW HayyHOU 0ase, mojiexar B 00s3aTeIbHOM MOPSIIKE arnpoOaluu myTeM
MyOIMKaIMM B HAYYHBIX MEYATHBIX M3JAHUSIX, U3JI0KEHUH B JOKJIaJaX Ha HAyYHBIX KOH(EpeHIUsX,
CUMIIO3UYyMax, CEMUHapax 1 B ApYyrux popmax.

Hampasnenue uccnenoanuss B BKP 3amaercs mccnemoBarenbckumM(uMu) BOTpocoM(amMu) H
(wm) rtunore3oir. HccnmenoBatenbckass BKP  mpeacraBmsier co0oil OTY4ET O CaMOCTOSATENIBHO
CIUITAaHHPOBAHHOM U MPOBEACHHOM HAy4YHOM HCCIIEIOBAaHUU, B TOM UYHUCIE O MOJIYYEHHBIX pe3yjbTaTax
U UX UHTEPIIPETAINH, BbIBOJAX, KOTOPHIE MO3BOJIMIM JU Obl paCIIMPUTH HAIIM 3HAHUS 00 U3y4aeMbIX
npoOieMax U BO3MOXHBIX ITYTSIX UX PEIICHHUS.

BKP nomkHa 1eMOHCTpUPOBATH 3HAHUS U MOHUMAaHUE aBTOPOM HAyYHOTO KOHTEKCTa paboThl;
MOCTaHOBKA HCCIIIOBATEIILCKUX BOMPOCOB M THIIOTE3 JOJDKHA 007anaTh HOBH3HOW, T.€. HE
BOCTIPOM3BOUTh paHee OMYOJMKOBAaHHBIC HJEH; HAa OCHOBE KPUTHYECKOTO aHajM3a MOJYYEeHHBIX



pe3ynbTaTOB M PE3YJIbTATOB JIPYTrUX HAYYHBIX Pa0OT, MyOJUKOBAHHBIX MO JAaHHOUW TeMe, TOJDKHBI OBITh
MPEICTAaBJICHBI BBIBOJIBI O TABHEHIIIEMY HATPABICHHUIO UCCIIEIOBAaHUMN.

3. O0mme TpeGoBaHMsA K cTpyKType U cojaep:xkannio BKP mo nampasiienuio 44.03.05
Ilenarornueckoe oOpa3oBanHue (¢ ABYMs npoduasiMmu noaroroBku) npoduiamn «buosorus u
XXMM

Tpebosanus k coctaBy BKP ycranaBnupatorcs 3amanuem Ha BKP. 3ananue na BKP Beimaercs
MIEPCOHAIBHO KaXJIOMY CTyAeHTy. Pexomenayemas (opma 3anaHusi NpUBEIEHA B NPUIOKEHUH A.
3ananue Ha BKP BriiagpiBatoT B TEKCTOBBIN JOKYMEHT HOCJIE TUTYJIBHOIO JIUCTA, IIPU 3TOM CTPAHUIIBI
3aJJaHMs HE BKIIIOYAIOT B OOIIYI0 HyMEpalHIO CTPaHMIl TEKCTOBOTO JOKyMeHTa. IIpuMmepHbIil 00bEM
BKP (6e3 npuinokeHHii) JOKEH COCTaBIATh He OoJiee S0 CTpaHUI] MeYaTHOTO TEKCTa.

Ob6wvem rpaduueckoro ©  WUIOCTpalMoHHOro wmarepuana BKP  cormacoBbiBaeTcs
00y4aromuMcsi CO CBOUM PyKOBOJUTEIIEM.

O0s13aTenbHBIME CTPYKTYPHBIMH 351eMeHTaMu 15t BKP sBstrorest:

Tutynsusiii auct (Ilpunoxenue b).

Pedepar.

ConepxaHue ¢ yka3aHUEM HOMEPOB CTPaHMUII.

Benenue.

OcHOBHasl 4acTb.

3aKiroueHue.

Crucox MCnoab30BaHHBIX UICTOYHHUKOB.

IIpunoxenus.

Pedepar — kpaTKkuii MCTOYHMK IPEACTABICHUS IOIYYEHHBIX PpE3YyJIbTaTOB HCCIIECJOBAHMS.
OdopmiisieTcss B COOTBETCTBUU C YTBEPKIACHHBIMH «OOmMMHU TpeOOBaHUAMHU K IOCTPOEHHUIO,
U3JI0KEHUIO U 0(DOPMIICHHUIO TOKYMEHTOB Y4eOHOU NesTETbHOCTH.

Pedepar, kak kpatkoe uznoxenue BKP, nomken conepxats:

— HaumeHoBanue temMbl BKP, konmuecTBo cTpaHMl, WIIIOCTpanui, Tadmuu, ¢Gopmyi,
MPUIIOKEHHUH, UCTIOJIb30BAaHHBIX HCTOYHUKOB, KOJIMYECTBO JINCTOB I'paduuecKoro

— Marepuana;
— TIepeyeHb KIIIOUYEBBIX CIIOB;
— TeKcT pedepara.

[lepeueHb KITIOYEBBIX CIOB XapaKTepU3YeT CoJiepkaHne paboThl U BKIIOYaeT He Oosiee 15 cnoB
win cinoBocoyetanuii n3 tekcra BKP. KiroueBble crmoBa MpUBOIATCS B UMEHHUTEIHLHOM MaekKe U
MeYaTarTCs MPONUCHBIMU OyKBAMU B CTPOKY uepe3 3arisThIe.

B tekcre pedepata HEOOXOAUMO OTPAZUTH:

— 1IeNb U 3aJiauu;
— aKTyaJbHOCTb, HOBU3HY, 3((HEKTUBHOCTS;

— BBIBOJIbI, PCKOMCHIAINHN I10 HpaKTI/I‘leCKOﬁ peajm3anuu pe3yjabTaTOB pa60TBI B HAYYHBbIX
HUCCIICIOBAHUAX, ITPOU3BOJACTBE, y‘Ie6HOM mpouecce.

TekcT noimkeH ObITh TpeAeIbHO KpaTkuM U nH(popMaTHBHBEIM. O0beM TeKcTa pedepara — He
0oJiee OJTHOM CTPaHUIIBI.

[Tpumep odopmaenus pedepara npuBeaeH B mpuiiokeHu I .

BBenenne — Hanbosiee BaXKHBIMH 3JEMEHTAMH BBEIICHHS SIBIISTIOTCS ONMCAHHE IPOOJIEMBI,
TEOPETHUYECKUE W MPAKTHYECKHE OCHOBAHUS HCCIIEAOBaHUS, (DOPMYIHPOBKA HCCIIEAOBATEIBLCKUX
BOTIPOCOB/THIIOTE3, IOCTAHOBKA IEJICH U 3a7a4 UCCIIeA0BaHus. B onricaHuu npo0aeMbl JODKHBI OBITh
KPaTKO BBEJICHBI KIIFOYEBBIC KOHIICTIIIHH.



B TeopeTmueckMX M TMPAaKTUYECKUX OCHOBAHMSAX KPATKO BBOJATCS OOBSCHSAIONIUNE TEOPUU U
KpaTKO  OIKUCBhIBaeTCS  M3Y4YEHHOCTh mpobsemHOM oOmactu. Pasmen  paspabarbiBaeTcsi ¢
WCTIOJIb30BAHNEM HAYYHBIX HCTOYHHUKOB U JIOJDKEH COJIEPIKATh COOTBETCTBYIONINE CCHUTKH.

Bo BBeseHUM Takke PEKOMEHIYETCsl IPUBECTH KPATKOE ONMCAHHE CTPYKTYPHI M COACPIKaHUS
pabotel. HeoOxomumMo oOpaTHTh BHHMaHWE Ha COOTBETCTBHE COJIEPXKAHHUS paOOTHl MMOCTABICHHBIM
HEJSIM U 33/1a49aM.

Bo BBeneHnn 00OCHOBBIBAETCS BHIOOP TEMBI, €€ aKTyaJlbHOCTh M HOBH3HA, TEOPETUYECKAS H
MPAaKTUYECKas 3HAYMMOCTh, OIMCHIBAIOTCS HCIOJIb3yeMbIe METO/IbI HAYYHOTO HCCIICIOBAHMUS, JAIOTCS
OCHOBHBIC  XapaKTEPUCTHKH pabOThI, dYeTKO (QOopMymupyroTcs Wend | 3agadd  paboTHI.
XPOHOJIOTHYECKUE PaMKH TEMBI BBIITYCKHOW pabOTHI PEKOMEH/IYETCsl yKa3blBaTh KaK BO BBEACHUH K
paboTe, Tak U B 3arojOBKe JaHHOH TeMbl. [Ipu 3ToM nX 000CHOBaHHE UMEET 003aTeNbHbIN XapakTep,
o0O3Hauasi TPaHUIBI H3y4aeMOI0 C TOMOUIbIO HCIOJIB3YeMBIX JOKYMEHTOB NEpuoJia, MEephoJ
NEATeNbHOCTH HW3y4yaeMOW OpraHM3alii WM HCCIEAYEMOTO YUYPEXKICHUS, BpPEMEHHBIE pPaMKH
BHEAPEHHUS] TEXHOJOTMUECKUX IPOLECCOB B cdepe MOKYMEHTAIIMOHHOTO M HMH()OPMAIMOHHOTO
oOecrieyeHus yrpaBICHHs.

Bcnen 3a mpobnemoii onpeenstorcs 00beKT, 3aTeM MpeaMeT HCCIIET0BAHMUS.

Obvekm uccnredoganusi — 93TO, KaK MpPaBUIO, 00macTb Wi cdepa sBICHUH, pealbHbIe
MICUXOJIOTO-TIEIATOTMYECKHE  TPOIECChl, KOTOpBIE COJAEpKaT MPOTHBOPEUYHS M HOPOXKIAIOT
npobnemMHyto cutyanuio. Onpeznensisi 0ObeKT HccienoBaHus, Bbl oTBeuaere cebe Ha BOMPOC: YTO
uccnenyercs?

IIpeomem uccnedosanus — 3TO OTIEIbHBIE CTOPOHBI, CBOMCTBA, XapaKTEPUCTHKH O0OBEKTa; Ta
CTOpPOHA, TOT AaCMEKT, Ta TOYKAa 3pPEHHs, C KOTOPOHM HCCIIeJ0BATeNb MO3HAET LEIOCTHBIM OOBEKT,
BBIJICNISSL TIPU 3TOM TJIaBHbIe, HanboJiee CyIEeCTBEeHHbIE NMpU3HaKu oObekTa. Ilpeamer — Gornee y3koe
MIOHATHUE 110 CPABHEHUIO C 0OBEKTOM HCCIIC0OBAHUSL.

Pa3MbInuisgs Haj mpeaMeToM HCCleoBaHUs, Bbl oTBewaeTe Ha BOINPOC: Kakue OMmMHOUIEHUS,
ceolicmea, acnekmol, YYHKYUU 00beKma packpuvléaem OaHHoe ucciedosanue?

IIpeomem uccnedoganus co3gyuer meme Uccie008aHus.

C 00BEKTOM M MPEIMETOM HCCIIEJOBAHUS TECHO CBA3aHBI 3a/1a4H.

3agaua — 3TO 3a7aHHAs B ONPE/CICHHBIX KOHKPETHBIX YCIOBHUAX LIENb ACSITEIbHOCTH.

YroObl OCMBICINTH 33/aud, Bam HE0OX0qMMO MOCTaBUTH Hepea coOoil BOMpOC: YTO HYKHO
ClleNaTh, YTOOBI JOCTUTHYTh LM, PELIUTh TPOoOIeMy HCCIeq0BaHus?

dopmynupys 3aAauu, cleAyeT MOMHUTh, UTO pemias uX, Bel GakTudecku 3amaeTe mporpamMmmy
UCCIIeIOBaHUs: cHavana Bel onmuckiBaeTe, n3ydaere, BBIABISETE, 1a€Te XapaKTePUCTUKY, PACKPbIBAeTe
cnenuduky peHoMeHa; 3aTeM JenaeTe MPeanoIoKeHus, pa3padaTeiBaeTe IporpamMmmy 1 T.J.

[Tocne hopmynupoBku 3a1a4 Bbl TIOTHUHO MepexoIuTe K THMOTe3e UCCICOBAHMSL.

['unoreza — wHayunoe npeononodcenue, OonyujeHue, mpedyioujee NposepKu HA ONBITE H
TEOPETUYECKOTO 000CHOBAHMSI JIJIsl TOTO, YTOOBI CTAaTh JOCTOBEPHOI HaydYHOH TEOpUEH.

dopmynupys TUNOTE3Yy, BBl CTpouTe MpenAnoyiokeHne O TOM, KakKuM 00pa3oM BO3MOXKHO
pEelnTh NocTaBiieHHy0 Bamu npobnemy.

Bormpoc, Han kotopeiM Bel Oynere paccyxaarb, yToObl chOpMyIUpOBaTh TUMOTE3Y, 3BYUUT
TaK: KakuM o0pa3oMm, ¢ IOMOIIIO YETO BO3MOXKHO PEUIUTh Mpobiaemy?

3a ompeneineHueM LenH, 3agad, OOBEKTa, MPEAMETa, BBIIBWKEHHUEM THUIOTE3bl U
XPOHOJIOTUYECKUX TPAHUI] BBIMYCKHOW KBalM(UKAIMOHHOW pabOThl ClIeyeT XapaKTEepHUCTUKa ee
HCTOYHUKOBOI 0a3bl.

OcHoBHasi 4acTb. B OCHOBHOW 4YacTH NOJDKHBI OBITHh CHOPMHPOBAHBI TEOPETUUYECKUE H
MpaKTUYEeCKUe OCHOBaHUS paboTel. IIpoBoauTcs aHanM3 OOBIACHAIOIIUX TEOPUH M PE3y/IbTaTOB
UCCIIEIOBAaHUIN B IMPEIMETHOW 00JIaCTH, BBISIBIAIOTCS CUJIbHBIE U clabble MecTa TEOPHUH, BOIPOCHI,
KOTOpbIe He OBLIIN UCCIeI0OBAaHbI MM OCTAIOTCS TUCKYCCHOHHBIMHU.

OcHOBHasl 4acTb MOKET COCTOSITh U3 JBYX HJIM TPEX IJIaB [0 YCMOTPEHHUIO aBTOpa padOThI,
OJIHAaKO, B JIIOOOM cCiy4yae OHa JOJDKHA COJepKaTh: ONMUCAaHHE W aHAJIW3 TEOPUI/KOHUEHIUM, C
MTOMOIIIBIO KOTOPBIX MOXKET OBITh PACCMOTPEHA U 00BSICHEHA HCCIeyeMast TpobiieMa (TeOpeTHIECKUE
OCHOBaHHMS Pa0OTHI); aHAIM3 PE3yIbTaTOB COBPEMEHHBIX HCCIEIOBAaHHI, HAa OCHOBAaHHH KOTOPOTO

7



JIeNIAl0TCS BBIBOABI 00 HM3Yy4EHHOCTH MpOoOJIeMHON 00sacTH (MPaKTUYECKUE OCHOBAHUS pPadOThI);
METOIOJIOTHIO UCCIIENOBAHNUS; PE3YNIbTATHI NCCIEAOBAHHNS.

CopepxaHre OCHOBHOM 4acTH, OTPEAeIAeTcs LeIMU U 3aJladaMH pabOThl U JIEJIUTCS Ha TJIaBbl
u naparpadsl. KonnuectBo rias 3aBucut ot xapakrepa BKP, Ho B Hell He MOXeT ObITh MEHEE JBYX
riaB. Mexay riaBaMu JOJDKHA OBITh OpraHudecKkass BHYTPEHHSS CBSI3b, MaTepual BHYTPHU TJiaB
JOJDKCH M3J1araTbCsi B YETKOM JIOTMYECKOM mocnenoBarenbHOCTH. Kakaas riaBa 3aKkaHUMBACTCS
KpaTKUMU BbIBojiaMu. Ha3zBaHus ri1aB JOJKHBI OBITh MPEJEIbHO KPATKUMH, YETKUMHU, TOYHO OTPAXKATh
HX OCHOBHOE COJIEpKaHUE U HE MOTYT NOBTOPATH Ha3BaHue BKP.

3akiaiouenue. B nanHoM paszzgene GopMynupyIOTCS OTBETHI Ha UCCIIEAO0BATEIbCKHAE BOIIPOCHI C
MCTIOJIb30BAHMEM TIOJTYYEHHBIX PE3YJIbTaTOB M BBIBICHHBIX, MOJITBEPKACHHBIX HIU OIPOBEPTHYTHIX
3aKOHOMEPHOCTEH.

Taxke B paszene JOJDKEH OBITh CAENaH KPUTHYECKUH aHalu3, KOTOPBIM MO3BOIMI ObI
YCTAaHOBHUTH CXOJCTBA U Pa3IM4Ms MEXKAY IOJNYYCHHBIMH pe3yJbTaTaMd U  HPEIbLAYIIUMHU
(byHIaMEeHTAIbHBIMU U PUKJIAIHBIM HCCIIEIOBAHUSIMH.

Jenarotcs BBIBO/JIBI 0 CPaBHUTEIIHOW  TPUBJIEKATEIBbHOCTH  pa3pabOTaHHOTO
MHTEJUIEKTYaJIbHOTO NMpoayKTa. [Ipeanaraiorcs Mepsl 1o ero yimy4dlleHHIo, TIaHbI 110 BHEAPEHUIO HITH
JAJIbHENIIEMY ITPOABUKEHUIO.

3aK0YeHne JO0JDKHO OBITh TPSAMO CBSI3aHO C TEMH LEIAMH W 3a7adyaMH, KOTOpbIE
chopMynupOBaHBI BO BBEJICHUH. 3/1€Ch JAIOTCS BHIBOIBI M 000OIIEHNS, BBITEKAIONINE U3 BCel pabOThI,
JAl0TCs PEKOMEHJALUU 0 UCIOJIb30BAHUIO MAaTEpPUaIoOB pabOThI, YKa3bIBAIOTCS MYTH JaTbHEUIINX
UCCIIEIOBAaHUH B paMKax JTaHHON MPOOJIEMBI.

CnucOK  HMCHOJIB30BAHHBIX HCTOYHHUKOB. CIIMCOK  HCIOJB30BAaHHBIX  HMCTOYHUKOB
oopmisieTcs B COOTBETCTBUU C YTBEpXAEHHBIMH «OOmMMH TpeOOBaHUSMHM K TOCTPOCHHUIO,
U3JI0KEHUIO U 0(DOPMIICHHUIO JOKYMEHTOB Y4eOHOM e TeTbHOCTH.

Bkurouaer B ce0st Bce IUTUPYEMble UCTOYHUKH, HCTOYHHUKH, KOTOpPbIE OBUIM U3Y4YE€HBI aBTOPOM
IIPU HAIMCAHUU €ro paboThl, a TAKXKe OMyOIMKOBaHHBIE pabOThI 00yJaromerocs. ITOT CIUCOK MOXKET
cojepkarb (QyHIaMEHTaJbHbIE TPYAbl, MOHOIpadUH U HAy4YHbIC CTAaThbU, Y4YEOHUKH U Yy4eOHO-
METOJUYECKUE MOCOOUs, MyONMKALUU OTEUECTBEHHBIX U 3apyOeXkHbBIX CIELUATUCTOB IEYATHBIX U
AJIEKTPOHHBIX CPEJICTBAX MACCOBOW MH(OpPMAIUK, CTATUCTHUECKHE MaTepHaibl, a TaKKe pa3IuyHble
JOKYMEHTBI, BKJIIOUYas AEHCTBYIOIINE HOPMAaTUBHO-TIPABOBBIE aKThl U 3aKOHOIPOEKTHI, IPOBEICHHbIE
COILIMOJIOTMYECKHUE WM MPHUKIAaIHbIe uccieqoBanus u T.4. CNHUCOK MCHOJIb30BAHHBIX MCTOYHHKOB U
JTUTEPATYPHI TOJDKEH OBITH 0OPMIIEH B COOTBETCTBUHU C YTBEPKACHHBIMH «O0mKMU TpeOOBaHUAMU K
MOCTPOCHUIO, U3JI0KEHUIO U O(POPMIICHHIO TOKYMEHTOB y4eOHOH 1eATeTbHOCTIY.

IpaBwia uuTupoBaHus U OUOJIUOTPAPUIECKOTO OMIUCAHUSI.

OO0s13aTeNIbHBIM  DJIEMEHTOM BCEX pAa3/IeJiOB BBITYCKHOM pabOThl SIBISETCS CIPABOYHBIM
amnmnapar, COJAEp)Kalluil CChUIKM Ha W3y4eHHbIe MCTOYHHMKH W JuTepatypy. dopmamu CHpaBOYHOTO
o(OpMIIEHHS TEKCTA SIBJISIOTCS CCHUIKM Ha MPUBOAMMBIE B TEKCTE pabOTHI IIUTATHI U3 MPUBJICUEHHBIX
IUIS UCCIIEZIOBAHMS UCTOYHUKOB U JIUTEPATYPHI, @ TAK)KE OTCHUIKU K MCIOIb30BAHHBIM HCTOYHHKAM U
JTuTepaType.

IHumama nipencrapnsieT co60i TOUHYIO, TOCIOBHO BOCIPOU3BEICHHYIO BBIIEPKKY M3 KaKOTO-
nnbo Tekcra (HOPMATHBHOTO aKTa, MNyonukanmuu ©  T.1.). llurara ymoTrpebnsercs B IemsIX
MOATBEP)KICHUSI MHEHUS aBTOpa M €ro apryMeHTOB, 100 B KaUeCTBE NMPUMepa HHOTO MHEHUS C LIeJbI0
€ro ONMOHUPOBAHUS aBTOPOM B CBOEM HcclieioBaHuu. L{uTaTa He AomkHA OBITH OOJIBLION 1O 00BEMY.
JlocoBHOE IUTHUPOBAHUE pa3JIENOB IMPABOBBIX M HOPMATHBHBIX aKTOB, a TakKKe€ METOJIUYECKHX
JOKYMEHTOB He jgomyckaercs. Ilpu sTom oOydaromuiics JOKEH MOMHHUTH, YTO 3JI0YNOTpeOsieHne
UTaTaMH BJIMSET Ha OLEHKY paboThl M Ha MOKa3aTrenu Iuiaruata. L{uTupoBaHue HCHOIB3yeMOTO
TeKcTa, He 0(hOPMIIEHHOE B TEKCTE C MOMOIIBIO KaBbIUEK, CHUKAET MOKa3aTelb CaMOCTOSTEIbHOCTH
paboTHl U ee KBATU(PUKAITMOHHOMN OIICHKH.

[utupyemslii MaTepuan 3aKIO4YaeTCsl B KaBbIYKM M MPHUBOAMUTCS B TOM K€ I'PAMMAaTHYECKOMN
¢dbopme, UTO U MEPBOUCTOUYHUK. B ciryyae, korja mUTUPYETCS TOJIBKO YacTh MpeaIoxKeHus (Wi gpasa),



TO Mepel HAa4aJlOM HCIOJb30BaHUSA IUTAThl, 3aKIIOYEHHOW B KABBIYKM CTaBAT OTTOYME, a LIUTATY
HAYMHAIOT CO CTPOYHOU OYKBBI.

[locne xakaoro HCHONB30BAHMUS LUTAThl HMCTOYHUK LIMUTHUPOBAHMS YKA3bIBaTh B CIIMCKE
HUCTOYHUKOB U JIMTEpPATYypbl, IPEIBAPUTEIHLHO OOOCHOBAB HEOOXOIUMOCTH €r0 HCIOJIb30BAHUS BO
BBEJICHUH.

IIpunoxenusas. B 1puiiokeHHsT BBIHOCATCS Marepuainsl, JonojHsAwomue Tekct BKP.
[IpunokeHussMU MOTYT OBITH MaTepHalibl HCCIEAOBAHMS, PACIIMPEHHBbIE OMHCAHMS, B TOM YHUCIIE
WHCTPYMEHTHI TIPOBEJICHHUSI HCCIIEAOBAaHUS, TaOnmuubl OoJbimoro (opmara, AETAIbHBIE DPACYETHI,
rpaduueckuii Marepuan u T.J. B Tekcre paboThl Ha Bce mpuiioxkeHus B Tekcre BKP momkHbI ObITH
JTaHBI CCBIIIKH.

[Tpunoxxenust 0pOPMIISIOTCS B COOTBETCTBUH C YTBEPKIECHHBIMUA «OOIMMMU TpeOOBaHUSIMU K
MOCTPOEHHIO, U3JI0KEHUIO U 0(DOPMIICHUIO TOKYMEHTOB Y4eOHOU NesITeTbHOCTI.

Bremomnenue BKP  ocymiecTBisieTcss 1moa  pyKOBOACTBOM  PYKOBOJHUTEINS OOyYaromIerocs,
KOTOPBI  KOHCYJIBTHUPYET €ro 1O TMpoOiieMe HCCICIOBaHMs, KOHTPOJUPYET  BBINOJHEHUE
WHIMBHUIYAIBHOTO IUIAaHA B 4YacTH palbOThl HAJ JAUCCEpTallMedl M HECET OTBETCTBEHHOCTHh 3a XOJ
HCCIIEI0BaHUs, KAYECTBEHHOE U CBOEBpPEMEHHOE BbITIoIHEHHE BKP.

4. OcHOBHbIC 3Tanbl NOATOTOBKH BBINYCKHOH KBATH(HUKALNUOHHOH (0akanaBpcKoii)
padorel mo HampaBiaeHHi0 44.03.05 Ilegarormueckoe oOpa3oBanue (¢ ABYMS NPOMHISIMHU
noAroToBkm) npoduiau «buosorust 1 XuMus»

Oranbl  Hanucanusa BKP  BapbupytoTcss B 3aBHCHMOCTH  OT BBIOpaHHON TeMbl H
MH/IMBUYAJIbHBIX 0coOeHHOCTeH oOyuatomuxcs. [Ipu aTom cyiecTByeT psa 00s3aTeabHbIX 3TANOB 110
Hanucanuto BKP.

Hauunats paboTy Hajx uHTepecyromeil npodieMoil He00X0AMMO € TEOpUH BONpoca (OCHOBA
st 1-oif rnaBel), 3aTeM Bbl mpoBOJHMTE OIBITHO-3KCIEPUMEHTAIbHYIO paboTy (OcHOBa ais 2-0i
IJIaBbl), JIEJIACTE BBIBOIBL.

Hauunaem ¢ BeIOOpa TeMBbI UCCIIEIOBAHMS.

Tema oTpakaeT cyTb poOJIeMbl HCCIEIOBAHMUS.

Bei0upas Temy He0OX0IMMO OTBETUTH ceOe Ha psiji BOIPOCOB:

* B pycrie xakoil oTpacnu (HanmpaBieHHs) eJarorn4eckoil Hayku paboTa OyAeT BBIOIHATHCS?

» Kakas npo6nema Bac unrepecyer? B uem oHa 3akmouaercs?

+ Kakas conmanbHas, npodeccuoHaabHas WK BO3pacTHas rpynmna OyJIeT Ucciea0BaThes?

* Kakue pe3ynbraTsl (IIPEeANoIoKUTENBHO) OyayT HOJY4YEHBl B X0/I€ UCCIIEI0BAaHUS?

BriOpaB Temy nanee ydactByete B pazpabotke miaaHa padbotsl Hax BKP (coBMecTHO ¢ HaydyHbIM
PYKOBOJIUTENEM), Jajiee HIET dSTam pa3paboTKH CTPYKTYpbl pabOThl (COBMECTHO C HAyYHBIM
PYKOBOJIUTENIEM), Jlaiee — M3yudeHUE HCTOYHHMKOB W JIUTEPATyphl MO TEeME HCCIEAOBaHHs; cOOp U
aHalM3 Marepuana; cOop W MpeAcTaBICHUE IMOJYYEHHBIX PE3YNbTaTOB HAYYHOMY PYKOBOJUTENIO;
MOATOTOBKAa OKOHUaTenbHOro Bapuanta BKP; moaroroBka tekcra pedeparta, 06beMom 1-2 cTpaHuUIlb!
(Ha pycckOoM M aHIVIMHCKOM s3blke); mpenctaBienue BKP wa xadenpy mis mnpoxokaeHUs
npenzamuTel; opopmienne BKP mo ycTaHOBiIeHHBIM mpaBWiiaM; IMOJY4YeHHE OT3bIBa HAYYHOTO
pykoBoauTens u npeacrtapienue BKP Ha onnonupoBanue; nonydeHue pereH3uu onnoHenta Ha BKP;
MOJIr0OTOBKA peun Ha 3amuty BKP.

Hay4uHplli pyKOBOJIUTETh COCTABIsIET COBMECTHO ¢ oOydarommmcs rpaduk padotsl Hax BKP,
nHpOpMHUpYET 3aBEAYIOIIETO BhIMycKaromeld kadeapod O BBHIMOJHEHWH Tpaduka padoT;
KOHCYJIBTUPYET 00yyarolerocs no MeToI0JIOTHH UCCIeI0BaHUs, OpraHU3allui UCCIEeI0OBaHUs W/UIn
MPOEKTa; JaeT MHUCBMEHHBIM OT3bIB paboTe oOydwaromerocs Haa BKP u rotoBut cmpaBky o
pesynbpTaTax npoepku Tekcta BKP Ha HenmpaBoMouHbIe 3aMMCTBOBaHUS, IPUCYTCTBYET Ha 3aCeAaHUU
Kadeapsl mpu gomycke K 3ammuTe u Ha 3ammTe BKP; Hecer oTBETCTBEHHOCTH 3a 3aBEpPIICHHOCTH
MIPOBEJICHHOTO MCCIICIOBAHUS, TIOITBEPIK/Iasi 3TO TOJIIUCHIO0 HA TUTYJIIBHOM JIHCTE, U CBOCBPEMEHHOCTh



BoicTaBiieHust Tekcta BKP, peniensuu(uii), oT3pIBa HAy9HOTO PYKOBOJMTEIS CIPABKH O PE3yJbTaTax
MIPOBEPKU Ha HEMPABOMOYHbBIE 3aMMCTBOBAHUS B AJIEKTPOHHO-OMOIMOTEYHON Y HUBEpCUTETA.

BKP nomkHa ObITH OTIIEUaTaHa M meperieTeHa. TeKCT JO0MKEH COOTBETCTBOBATH HAYUYHOMY
CTHJIIO U3JI0KEHUS U HE COJIepkKaTh IPAMMATUYECKUX OIINOOK.

TeKCTOBbIE JOKYMEHTHI BBITIOIHSAIOTCS IEYATHBIM CITIOCOOOM C MCIOJIh30BAHUEM KOMITBIOTEpA
MPUHTEpPA HA OJTHOW CTOpOHE JmcTa Oenoit Oymaru ¢popmara A4 (210x297 mm), mpudrom Times New
Roman 14 pazmepa, MeKCTpOUYHBI MHTEPBAJ MPUHUMAIOT OJIMHAPHBIN WM MOJTYTOPHBIN. AO3alHbIN
OTCTYII JJOJIKEH OBbITh OJJMHAKOBBIM IO BCEMY TEKCTY JIOKYMEHTA U paBeH ST 3HakaMm (12,5 Mmm).

B uCKIIOUMTENBHBIX CIy4asX JOMYCKAeTCs PYKOIMCHOE M3JI0KEHHE TeKCTa JokyMmeHTa. Ilpu
ATOM TOYEPK JOJDKEH OBITh YETKUM M aKKypaTHBIM, YEpPHMJIA OJTHOTO IBETa, BHICOTA OYKB M LU(p HE
MeHee 2,5 MM, pacCTOSTHUE MEKy CTPOK He MeHee 8 MM U He Oojiee 10 MM.

Tekct paboTel, a Takke pedepara mewaraercs Ha juctax (0e3 pamku) ¢ cOOIrOIEHUEM
CHEAYIOLIUX Pa3MEPOB MOJICH:

neBoro — 30 Mm;

BEPXHETO U HUXKHEro — 20 MM;

npasoro — 10 Mm.

JleMOHCTPAIIMOHHBII MaTepUaJl B BUJIC CIIAlJIOB BBITIONHSETCS C COONIOICHUEM CIIIYIONUX
TpeOOBaHMIA:

- DIIEMEHTHI Claiiia (PUCYHKH, TpaduKH, GOPMYIBI U JAp.) IOJKHBI OBITh YETKUMH, INIOTHOCTD
3aMoJIHEHUS cllaiijia ToJDKHA cocTaBIsITh He MeHee 70 %;

- B 0(pOPMIICHHH PEKOMEHIYETCS PUAEPIKUBATHCS CTPOTOTO CTUIIS;

- CJalIbl JOJDKHBI OBITH IPOHYMEPOBAHBI M UMETh 3ar0JIOBKH.

[Toarannoe BrinonHenue BKP orcnexxuBaercst pykoBoauTeneM U (GPUKCUPYETCSI B €r0 OT3BIBE.

3akonuenHas BKP npencrasisiercs pykoBOOUTENO HE O3HEE, YEM 33 MECSI] JIO €€ 3allUTHI.
PykoBoauTenemM BHOCATCS NOCIEAHME HUCIPABICHHS U PEKOMEHAALMM, 3a 2 HENENIN [0 3alllUThl
OKOHYATEJIbHBIH BapuaHT pabOTHI C MOAMUCHIO PYKOBOAUTEINS CIAETCS Ha Kadenpy.

[TpomexxyrounsiM uTorom pabotsl Hax BKP sBnsercs mpeacraBieHue Ha mpea3alliuTy Ha
3acenanuu Kadeapsl QaxkyabTeTa, 3a KOTOpOil 3akpersieH oOydaromuiics. Ha 3acemanun kadenpbl
pelaercs BOIPOC O JIONMycKe oOydaromierocss K 3amuTe. 3aBeayroumuil kadeapoil aeraer o6 3Tom
COOTBETCTBYIOLIYIO 3alIUCh Ha paboTe.

ITpencraBnenne BKP Ha mpenzamury Ha kadenpe T0KHO OCYIIECTBIIATHCS HE MO3/HEE, YeM
3a 1 Mecsan go ycraHomieHHo# naTel 3auuThl BKP. [lo utoram 3acemanus xadeapsl mo Bompocam
paccmotpenusi BKP Ha mnpeazammre cocTaBisieTcss MPOTOKON 3acenaHus kadenpel. B cmydae
yenemHoi mnpen3amutel BKP Ha 3acemanun kxadeapsl oOydaromuiics MOMYCKaeTcs K 3alluTe U
npucrynaer Kk opopmieHuto ceoeil BKP u mpenctaBneHno ee OKOHUATEIBHOTO BapuaHTa Ha OT3bIB
Hay4HOMY PYKOBOJUTEIIIO.

B 0T13bIBE pyKOBOAUTEND IOJKEH OTMEYATD:

— COOTBCTCTBHC p3.3pa6aTBIBaeMBIX BOIIPOCOB TEMC HCCICHOBAHHA W IIOJIHOTY HX
OCBCILICHUAA,

— CTCICHb CaMOCTOSATCIbHOCTU U NHULUATUBLI, IIPOABJICHHBIC CTYACHTOM-IUIIJIOMHUKOM;

— HAY4YHYIO U IPAKTUYCCKYIO HCHHOCTb CACIAHHBIX BBIBOIOB.

BKP, nMceromias IMOJIOKUTEIBHBIH  OT3HIB PYKOBOOUTCIIA, B 00s3aTeILHOM IMOPsAAAKE
MpEACTAaBIACTCA MJIA PELHCH3UPOBAHUA.

Penenszent BKP Hasnawaercs Beimyckaromei kadenpoil. PerneHseHTamMu MOTYT OBITH
BBICOKOKBATU(UIIMPOBAHHBIE ~CHEIMATUCThl YHUBEPCUTETa WM JApYyrux yupexaeHui. Ecnu
BBIITYCKHAsl KBalIU(HUKAIIMOHHAS paboTa MMeeT MEeXAMCLUUITMHAPHBIN XapaKTep, OHA HaIlpaBlsieTcs
HECKOJIbKUM PELIEH3EHTaM.

[Tocne momyuenus penensuu cryaeHT Hanpasisierca B ['OK s 3amurer BKP.
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5. Hopsimok 3ammThl BBINYCKHOW KBajdu(pukaumoHHoi (0akanaBpckoil) padore mo
HanpaBJjeHn0 noArotoBku 44.03.05 «Ileparoruyeckoe oGpazoBaHue (¢ JABYMS NpPOPUISAMH
NOAroToBKM) npoduiaun «buosorust u Xumus»

3ammura BKP mpoBomgutcs B CpOKH, YCTaHOBJICHHBIE TpauKoM Yy4eOHOTO TIpolecca, Ha
OTKpBITBIX 3acemanusix DK ¢ yuactmem He MeHee 2/3 4WIEHOB OT MOJHOTO CIHCOYHOTO COCTaBa
KOMHUCCHUH, YTBEPKIEHHOIO PEKTOPOM Y HUBEPCUTETA.

K 3ammre BKP pomyckaercst numo, yCHemrHo 3aBepIIUBINEE B IOJHOM OOBEME OCBOCHHE
OIIOIl mo HampaBiIEHHIO MOJATOTOBKM BBICIIETO O0pa3oBaHUs, peajiu3yeMOMY B YHHMBEPCUTETE B
cootBercTBUU ¢ TpeboBanusimu ®I'OC BO, u ycnemHo mnpouieaiiee Bce JpYrHe BUIbl MUTOTOBBIX
aTTECTAllMOHHBIX UCIIBITAHUM.

Ha 3ammuTe cBoell HaydHOW pa®OTHI Mepel TOCyIapCTBEHHOW IK3aMEHAIIMOHHONW KOMHUCCHEH
HEO0X0AMMO MPHUEPKHUBATHCS OTIPEICIIEHHOTO TOPsIIKa B U3JI0)KEHUU MaTepHaa.

B nauane noxnmaza Bam HeoO0XoaMMo TpeAcTaBUTHCS M Ha3BaTh TeMy paboThl. CTpyKTypa
JoKjIa1a (PEKOMEHTyeMast ):

1. akTyanbHOCTH BEIOpanHOM Bamu npoOiemsl (He 6omee 3-5 npennoxeHuil);

2. IpOTUBOPEUHE;

3. npobJieMa U 1eb;

4. 00BeKT;

5. mpeaMmer;

6. rumnore3a (HEOOXOOUMO OTMETUTh, YTO THUIOTE3a MOKET MOATBEPAMTHCS, YACTUUHO
MOJITBEPIUTHCS WM HE MOJTBEPIUTHCS).

7. 3amaun (Hanpumep, «pewidas nepeyio 3a0auy, Mvl ONpeOdeunu meopemuyecKue OCHOBbl
Ucce008aHus. NPodIeMbL... U NPUULTU K 8bI800Y...»; «Peuds 6mopyio 3a0ayy, Mvl 0anu CYUHOCHHYIO
Xapakmepucmuky nCUxXo1020-neo0azo2udecko20 eHoOMeHa...»; «peulas mpemovto 3a0aiy, Mvl Nposeu
KOHCMAmMupyowutl SKcnepumenm, Komopwiti noKa3ai, 4mo... B xode sxcnepumenma 6viiu ommeueHvl
cnedyouue ocobeHHocmu... Mcnonv3ys memoouku... /KOMIIEKCul 3auamuil U m.o., mo ecmo, Bul
2osopume o0 Gopmupyrowem dKcnepumernme/ Ovliu NOIYyueHvl credyrowue peyavmamat...»). Jpyrumu
CJIOBaMH, B CBOEH peuH, MOKa3bIBasl KaK MOCIEN0BATENbHO PEIIATINCH 3aa4u, Bbl U31aracte OCHOBHOE
coJiepKaHue, pe3yabTaThl U BBIBOABI paOOTHI.

[Tocne moxmama (10 — 15 munyT, ompenensembie peraameHToM padoTel ['OK) moxmamumky
MOTYT OBITH 33/1aHBI BOIIPOCHI BCEMH MPUCYTCTBYIOIIUMHU Ha 3aCEIaHUM.

PykoBouTEns U pELEH3EHT BBICTYIAIOT C OT3bIBAMHU, B KOTOpbIX onieHnBaeTcss BKP u yposenn
COOTBETCTBUS KOMIIETeHIIUI BbIMycKHUKa TpeboBanusm OI'OC BO.

BbIyCKHUKY MNpegoCTaBiIsieTCsl BO3MOXXHOCTb OTBETUTh Ha BbICKA3aHHbBIE 3aMEYaHUs U
BOITPOCHI.

[To pesynbraTtam BbicTyruieHus npeteHgaeHTa ['OK BoicTaBisier utorosyro onenky BKP. I'OK
OIICHWBAET IPAMOTHOCTh MOCTPOCHUS PEUH, CTENEHb BiaJIeHUsI MPO(ecCHOHANTBHON TEPMUHOJIOTHEH,
yMeHHE KBaJU(HUIIMPOBAHHO OTBEYaTh HA BOMPOCHL, IMOJHOTY MPEICTABICHHS WILTIOCTPATUBHBIX
MaTepuaioB BBICTYIUIEHUS U YPOBEHb IPEJICTABICHUS MAaTEpPUAIOB B IOSICHUTEIBHOM 3aluCKe,
YPOBEHb 3HAHMS MPETEH/ICHTA.

[Ipu dopmupoBanuu 3akiaodeHuss 00 YpOBHE IMPEACTaBICHHOW pabdOThl U MOATOTOBKH
BoimyckHUKka ['DOK opuentupyercs Ha wMHeHuss wieHoB ['DK, yuuthiBas npu 3TOM MHEHHUS
PYKOBOJUTEIS U PELIEH3EHTA.
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Kpurepun BbICTaB/JIeHUSI OLEHOK (COOTBETCTBUSI YPOBHSI NMOATOTOBKH BbINMYCKHUKA
TpedoBanusiMm ®I'OC BO) Ha ocHOBe BbINOJIHEHHUS M 3aA1IUTHI UM KBATH(UKANMOHHOI PadoThI.

IIkana pedTHHTOBOI OllEHKH Y4eOHBIX IOCTUKEHUI CTYI€eHTOB NP BbINOJHEHUH U
3alMTe BHIMYCKHBIX KBATU(PUKANMOHHBIX padoT

Ne Oxugaembie pe3yJibTaThl bajuibl
1 Omnpenenenue 3a1a4u UCCIEAOBaAHUS 1o 10 6amnos
2 Cosznmanue oubmmorpadudeckoit 0a3bl HCCIICTOBAHUS no 10 6aiios
3 PazpaboTka 1 npoBeieHNE UCCIIeI0BATENHLCKOrO dKcepuMenTa | 10 30 6amuios
4 Hcnonp30BaHrEe COBPEMEHHBIX WH(POPMAIIMOHHBIX TeXHOJOTH | 10 10 Gamios

00paboTKM Hay4YHOH HH(OpMAIIH

5 CreneHb 0OCBOEHHUSI METOJIOB HAYYHOT'O MCCIIEOBAHHUS 1o 10 Gayos

6 IIpesenTanus pe3yibTaToB UCCIEAOBAHMS 10 5 6amioB

7 YMeHre BECTH HAYYHYIO IUCKYCCHUIO 70 5 6amioB

8 Yposens BeinosHeHUs1 BKP 1o 20 6amios
Hroro \ 100 6as110B

6. Cnincok uTepatypsl

1. T'onomaesa B. C. (Coct.) Pekomenmanuu nmo MOArOTOBKE M O(OPMIICHHIO KYpPCOBBIX H
JIUIIOMHBIX padoT. — M. : M3narensckuit Jlom «Jlamkos u K», 2000.

2. Trwpxosa JI. B., BunorpagoBa H. A. Ilumem pedepar, I0KIaa, BBITYCKHYIO
KBaJTM(pHUKAIMOHHYIO paboTy: Yuel. Ilocobue mis cryn. cpen. mea. yded. HaBene-HUH. — M. :
W3narenbckuii neHTp «Akanemus», 2000.

3. 3arBssuHckuii B. W. IlaHOopaMHBI DNOIXOA K IPOEKTUPOBAHUIO IIE€NArOTMYECKOrO
uccnenoBanus // Couckarens — negaror. — 2008. — Ne2.

4. Kpaesckuii B. B., bepexnosa E. B. MeToosorus neaaroruky: HOBbIH 3tan: yue6. mocodue
JUIA CTY[. BBICII. Yy4. 3aBell. — M. : U3narensckuii nenTp «Akazne-mus», 2006. — 400 c.

5. Kyzuwenos . ILI. (Cocr. IloarotoBka u o¢opMIIeHHE KYpPCOBBIX, JMIIJIOMHBIX,
pedepaTuBHBIX M TUCCEPTALMOHHBIX paboT: MeToauueckoe nocodue. — MH. : Xapsecrt, 1999.

6. JleanoBa E. A., IlnemakosB B. A., Ilymkapesa T. B., Cepsaxkosa C. b. Meronnueckoe
MOCOOME TO BBIMIOJHEHUI0 U O(GOPMIICHHIO HAyYHOTO HCCJIEOBAaHUS B OONACTH TENAaroruku u
ncuxojoruu: Meroaudeckoe nocodbue. — M., MOCIIU-MIIT'Y, 2005.

7. MapnaxaeB JI. B. MeTtomonoruss AMCCEPTAlMOHHOTO WCCICIOBAHUS M €ro OIeHKa //
Couckareip — nemaror. — 2008. — Ne2.

8. HoBukoB A. M. Metozaomnorus oopazoBanus. — M., 2002.

9. HoBukoB A. M. IlepBrie maru Ha myTu K nauccepranuu // Couckarens — negaror. — 2008. —
Ne3.

10. HoBuxoB /I. A., CyxanoB A. JI. Mozenu u MexaHW3Mbl YIPaBJICHHUS HAYYHBIMU MTPOCKTAMH
B By3ax. — M., 2005.

14. CoicoeBa M. E. Opranuzarus HayqYHO-HCCIIeIOBATENbCKON paboThl cTyneHToB. — M. : JIAE,
2000.
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IIpuinoxenne A
Dopma 3a0anusn Ha bINYCKHYIO KEATNUPDUKAUUOHHYIO padony
MUHHCTEPCTBO HAYKU U BBICIIETO 00pa30BaHUs POCCUICKOH (eneparin

denepasbHOE rOCYIAPCTBEHHOE OI0PKETHOE 00pa30BaTeIbHOE YUPEKICHUE BBICIIET0 00pa30BaHUs
«CeBepo-OceTHHCKHI rocyiapcTBeHHbIN yHuBepcuTeT nMeHn Kocra JleanHoBuua XerarypoBa»

daxynbpTeT
kadenpa
YTBEPXAIO
3aBenyrommii kadeapoit
HO/IITUCh MHUIIUAIIBI, (haMUITUS
« » 20 T.
3AJJAHUE

HA BBIITYCKHYIO KBAJIM®OUKAIIMOHHYIO PABOTY
B (popme GakanaBpcKoil padoThI
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OxoHuYaHue NPUJIOKEHUS A

CryneHt

bamMuHsl, UM, OTYECTBO

I'pynna Hanpasnenue (crnennaabHOCTB)
HOMEp KO

HAaMECHOBAHHE

Tema BbITYCKHOM KBaTU(PUKAITMOHHON pabOThI

YTBepxkaeHa IPUKa30M 110 yHUBepcuTeTy Ne oT

PykoBonurens BKP

WHUIMANBI, (paMUITUs, TOJDKHOCTD, YICHOE 3BaHHE U MECTO PabOThI
Wcxonnbie nanunie migs BKP

[Tepeuens paznenos BKP

[lepeuenp rpaduueckoro Marepuana

PyxoBoaurens BKP
MOJIIINCH

3a,Z[aHI/Ie MMPpUHSAJ K UCIIOJIHCHUTO

HHUIIKAJIbl U (l)aMI/IJ'II/ISI

noAanucChb HWHHUIIKAJIbI 1 (1)aMI/IJ'II/I${ CTYACHTa

« » 20 T
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IIpunoxenue b

Dopma mumynbHo20 1ucma
MUHHCTEPCTBO HAYKU U BBICILIETO 00pa30BaHUs POCCUICKOH (enepariu
denepasibHOE FOCYIAPCTBEHHOE OO PKETHOE 00pa30BaTeIbHOE YUPEKICHUE BBICIIET0 00pa30BaHUs
«CeBepo-OceTHHCKHI rocyiapcTBeHHbIN yHuBepcuTeT nMeHn Kocra JleanoBuua XerarypoBa»

dakynbTer

kadenpa
VYTBEPXIAIO
3aBenyrommii kKageapoit

MO/IMUCH UHUITHAIBI, (haMUITHs
« » 20 T.

BBIITYCKHAS KBAJIMOUKALIMOHHAS (BAKAJTABPCKAS) PABOTA

KO U HAUMCHOBAHUEC HAIIPABJICHUSA ITOATOTOBKH

TEMa
PykoBonurens
MMOJINCEH, J1aTa JIOJKHOCTD, yU€Hasl CTEIEHb WHULIAAJIBI, pamMums
BrimyckHuk
MMOAIINCEH, J1aTa WHUIIAAJTBI, (haMUITHS

BmanukaBkasz 20
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IIpunoxenue B

Ilpumepor  6udIUOZPAPUUECKUX 3anuceil OOKYMEHMO8 6 CHUCKE UCHONb306AHHBIX
UCMOYHUKO8

HopMaTuBHbBIe 3aKOHOAATeIbHbIE AKThI

1. Koncrutynus Poccuiickoit @enepanuu: odui. Tekct. — Mocksa: Mapketunr, 2001. — 39 c.

2. I'paxxnanckuii koneke Poccuiickoit @enepanuu: B 4 4.: o coctosiHuio Ha 1 derp. 2010 . —
Mocksa: Knopyc, 2010. — 540 c.

3. O KoOpAMHALIMY MEXAYHAPOAHBIX U BHEHTHEAKOHOMHYECKUX CBsI3el cyObekToB Poccuiickoit
@eneparun : penep. 3akoH Poccuiickoit @eneparun ot 4 stHB. 1999 1. Neo 4-D3 // Poccuiickas rasera.
—1999. - 16 sus.

4. TpynoBoii konekc Poccuiickoit denepanuu: denep. 3akor ot 30.12.2001. Ne 197-03. —
Mocksa: OTuCC, 2002. — 142 c.

CranapThl M Ipyrue HOpMAaTHBHbIE IOKYMEHThbI

1. TOCT P 54861-2011. OxHa u HapyxHble IBepH. METObl ONpEAEIeHUsI CONPO-TUBIICHUS
teruonepenaue. — Been. 01.07.2012. — Mocksa: Cranpaptungopm, 2012.-20 c.

2.TOCT 2.316-2008. Enunas cucreMa KOHCTPYKTOPCKOM ToKyMeHTauuu. [IpaBuna HaHeceHus
Ha/MUCeH, TEXHUYECKUX TpeOoBaHUil U Tabnuil Ha rpadudeckux n0-KymeHTax. OOIue nonoxxeHus. —
Bzamen 'OCT 2.316-68; BBea. 01.07.2009. — Mocksa: Crangaptundopm, 2009. — 12 c.

3. CTO 4.2-22-2009. Cuctema MeHeKMEHTa KadecTBa. OpraHuzanus yuyeTa M XpaHCHHS
nokymeHToB. — Been. 22.12.2009. — Kpacnosipck: UIIK COVY, 2009. — 41 c.

4. Cranmaptuszauus B Poccuiickoit @enepanun: [coopHuk]. — MockBa : Crangap-tuHdopm,
2007. - 211 c. — Conepx. 12 mok.

5. CIT 118.13330.2012. OOmecTBeHHbIE 3[aHUSI U COOPYXKEHHS. AKTyalu3UpOBaH-Has
penakuust CHull 31-06-2009. — Been. 20.05.2011. — Mocksa : OAO LIIIL, 2011. —44 c.

6. CII 23-101-2004. ITpoexTrpoBaHue TEIUIOBOM 3amuThl 3qaHuil. — Bzamen CII 23-101-2000;
BBe. 01.06.2004. — Mocksa: ®I'VII LIIII, 2004. — 140 c.

IlaTeHTHBIE JOKYMEHTBI

1. A.c. 1007970 CCCP, MKH B 25 J 15/00. YctpoicTBO A 3aXBaTa HEOPUEHTH-POBAHHBIX
neraneil Tuna BanoB B. C. Baynun, B. I'. Kemaiikun (CCCP). — Ne 3360585/25-08; 3asBn. 23.11.81;
omy6u. 30.03.83, bron. Ne 12. -2 c.

2. Ilar. 2187888 Poccuiickas ®Deneparusa, MIIK7 H 04 B 1/38, H 04 J 13/00.
[Tpuemonepenatomiee ycrpoiicteo / B. M. Uyraesa; 3asBuTens M mareHTooOna-aarenb BopoHex,
Hayy.-uccaen. uH-T cBsizu. — Ne 2000131736 09 ; 3asB1. 18.12.00 ; omy6m. 20.08.02, bromn. Ne 23 (II 4.).
-3c.

Kuuru oaqHoro aBropa

1. Maeproiiz, JI. C. DneMeHThI JIMHEHHOU alireOphbl M aHATMTHYECKON TeoMeTpuu: yaeOHuk / J1.
C. Maeproiiz. — Mocka: ACB, 2004. — 232 c.

2. Kanpirun, B. I'. [IpombimnenHas sxonorus : yueoHoe nocobue B. I'. Kampirun. — Mocksa:
Axanemus, 2004. — 431 c.

3. Maxkapos, E. ®. CnipaBoyHUK 110 AJIeKTprUeckuM cetsm : B 6 T. T. 2 / E. ®@. Makapos; no.
pen. U. T. 'opronoBa, A. A. JIroobumoBa. — Mockasa : [Tanmupyc I1po, 2003. — 622 c.

Kuauru nByx aBTopoB

1. CoxomnoB, A. H. ID'paxmanckoe o0mecTBo: mpoOiaemMbl (GOpMUPOBAHUS U Pa3BUTHUSA
(bunocodcekuii n ropunnyeckuii acriektsl) / A. H. Coxonos, K. C. CepnobuniieB; noja o6mr. pea. B. M.
bouaposa. — Kanmuuannrpan: Kanuaunrpancknii FOU MB/I Pocenn, 2009. - 218 c.
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2. Aradonosa, H. H. I'paxxnanckoe npaBo: yue6. mocobue ans By3oB / H. H. Ara-donosa, T.
B. borauesa; moz. oomr. pea. A. I'. Kanmuna. — U3xa. 2-e, nepepab. u non. — Mocksa: Opuct, 2002. —
542 c.

3. I'ynuukos, B. A. Dxonornyeckas skcrnepTu3a: COOPHUK 3aKOHOJATENbHBIX U HOPMAaTHUBHBIX
nokymeHnToB. T. 1: I'pagoctpourtensHas nokymenrtanus / B. A. I'ymaukos, B. H. Cenpix. — Mocksa :
Oueprocepsuc, 2005. — 560 c.

Kuuru Tpex u 0oJiee aBTOpoB

1. Kupmuek, A. B. TexHomorus u 000pynOoBaHHE CTaTUKO-UMITYJIbCHON 00pabOTKH
MOBEPXHOCTHBIM TUTacTHUeCKuM nedopmupoBanueM / A. B. Kupuuek, JI. JI. ComosweB, A. T.
Jlazytkun. — Mocka: Mammnoctpoenue, 2004. — 287 c.

2. Juxapesckuii, B. C. OO6pabGoTka o0caakoB CcTOUYHBIX BoJ: y4yeO. mocobme / B. C.
Huxapesckuii, B. I'. HsanoB, H. A. UYepnumko, W. 0. KampamoB. — Cankr-IlerepOypr:
[TerepOyprckuii roc. yH-T yrer coodmmenus, 2001. — 36 c.

Knuru nmoj 3arjiaBuem

1. AxTyanbHble IPOOJIEMBI COLIMATBHOTO MEHEKMEHTA : Hay4HbIH cOopHuK Capar. TeXH. yH-T;
pen. A. C. bopuos. — Caparos: AkBapuyc, 2002. — 210 c.

2. Yupasnenue OuszHecom: cb. crareil. — Huxnnii Hoeropon: U3n-Bo HukHeropoackoro yH-
Ta, 2009. - 243 c.

3. Ha nmytu K rpaxaanckomy oOIIECTBY : MaTepuasbl MeXAyHap. Hay4d.-MpakT. KoH(., 6 -7 jek.
2002 r. / mox pen. O. I1. po3noBa. — Cankr-IlerepOypr, 2003. — 98 c.

Juccepranuun

1. ITokpoBckuii, A. B. YcTpanuMble 0COOEHHOCTH PELICHUN 3JUIMIITUYECKUX YPABHEHUM: JTUC.
... 1-pa ¢u3.-mart. Hayk: 01.01.01 / [ToxpoBckuit Anapeit Binagumuposuy. — Mocksa, 2008. — 178 c.

2. BummnsakoB, U. B. Mogenn u MeToJbl OLEHKM KOMMEpPYECKUX OaHKOB B YCIOBMSX

HEONPEJCIIEHHOCTH: JIUC. ... KaHA. 3KOoH. Hayk : 08.00.13 Bummnskos Wnbs Baagumuposuu. — Mocksa,
2002. - 234 c.

ABTOpedepartsl quccepranuii

1. MepkynoBa, M. E. Apxutextypa Kpacnospcka XIX - nauama XX Beka. Crtunesble
XapaKTepUCTUKH: aBToped. muc. .. KaHAa. uckycctBoBedenus: 18.00.01 MepkynoBa Mapus
EsrenneBna. — Mocksa, 2005. — 24 c.

2. JIykuna, B. A. TBopueckas ucropus «3anucok oxotHuka» M. C. Typrenesa: aBroped. auc.
... kKaua. ¢unon. Hayk : 10.01.01 / JIlykuna Banentuna Anekcanaposna. — Cankr-IlerepOypr, 2006. —
26 c.

JdenonnpoBaHHbIe HAYYHbIEe PA0OTHI

1. Bypakos, JI. A. O630p MareMaTH4YECKUX MOJENeH CKJIOHOBOTO W peyHoro ctokoB / [I. A.
bypakos, E. JI. KapenoBa, B. B. Illaiinypos . — Kpacnosipck, 2006. — 48 c. — len. B BUHUTHU
24.03.06, Ne 311-B2006.

2. PazymoBckuii, B. A. YmpaBineHne MapKeTHHTOBBIMHU HCCIICIOBaHUSIMH B peruoHe / B. A.
PazymoBckuit, JI. A. AuapeeB. — Mocksa, 2002. — 210 c¢. — [len. B MHM-OH Poc. akan. nayk 15.02.02,
Ne 139876.

OT4eThbl 0 HAYYHO-MCCJIEI0BATEIbCKON padoTe

1. Merogomorusi W METOJbI M3y4YEHHUS BOCHHO-TIPOPECCHOHAIBHONW HAIPaBIECHHO-CTH
noapoctkoB: otyeT o HUP / 3aroproeB A. JI. — ExarepunOypr: YpanbCKuii HHCTUTYT NMPAKTHUYECKOM
ncuxoJjioruu, 2008. — 102 c.
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2. ®opMUpOBaHUE FEHETHYECKON CTPYKTypbl craga: otueT o HUP (mpomexyrou.) / Beepoc.
Hayd4.-uCCJIe/l. UH-T KUBOTHOBOJCTBA ; pyK. [TomoB B. A.; ucnosnn.: Anemmn I'. 1., KoBanesa U. B.,
JlaterimieB H. K., Pribakosa E. U., Ctpuxenko A. A. — Mocksa, 2001. =75 c.

33

DJIeKTPOHHBIE pecypchl

1. I'paxxnanckuii xojaekc Poccuiickoit Deneparnuu [ DIEKTPOHHBIN pecype]: emep. 3aKOH OT
26.01.1996 Ne 14-@3: pex. ot 30JI 1.2011 : B 4 u. Y. 2 // CunpaBouHasi mpaBoBasi CHUCTEMa
«KoncynerantlLrocy. — Pexxum nocrymna: http://www.consultant.ru.

2. O cynax obmeit ropucnuknuu B Poccuiickoit denepanuu [DnekTpoHHbBIN pecype]: demep.
KOHCTUTYIMOHHBIN 3akoH oT 07.02.2011 Ne 1-®K3: (B pen. denepanbHbIX KOHCTUTYLIMOHHBIX
3akoHOB 0T 01.06.2011 Ne 3-®K3, ot 08.06.2012 Ne 1-®K3, ot 10.07.2012 Ne 2-OK3, ot 01.12.2012
Ne 3-©K3) // CopaBounas mpaBoBas cucrema «Koncymprantllmoc». — Pexum gocryna:
http://www.consultant.ru.

3. O ecTecTBEHHBIX MOHOTIONUSX [ DIEKTPOHHBIN pecypc]: deaep. 3akoH oT 17.08.1995 No 147-
@3: pexn. ot 25.06.2012 // CnpaBounast nmpaBoBasi cuctema «Koncynsrantllimtoc». — Pexum gocryna:
http://www.consultant.ru.

4. HaceipoBa, I'. A. Mozenu rocyaapCTBEHHOTO PEryJIHpPOBaHUS CTPaXOBOM IESTENIBHOCTH
[OnexTponnsbiii pecypc] / I'. A. HacwipoBa // BectHuk ®unancosoii akagemun. — 2003. — Ne 4. —
Pexxum noctyna: http://vestnik.fa.ru/4(28)2003 4.html.

CraTbs H3 KypHaJa

1. Ky3pmun, A. M. Teopus pemierus nzobperarenpckux 3aaa4d / A. M. Ky3emun // MeToisl
MeHekMeHTa KadecTBa. — 2005, — Ne 1. — C. 31-34.

2. T'epamenko, C. M. Dkonorust ropoaa / C. M. I'epamienko // BecTHuk : TeopeTu-ueckuii u
Hay4.-IPAaKTUYECKUN >KypHalm / MexayHapoaHas akaJeMHusi HayK OSKO-JIOTMHM U 0e30MacHOCTH
xu3HenesTensHocTH. — Cankt-IlerepOypr ; Kpacnosipek, 2005. — T. 10, Ne4. — C. 55-59.

CraThs M3 KypHaJa, onmy0JIMKOBAHHAs B IBYX HOMepax

1. Mengenes, B. . Dxonoruyeckoe cozHanue / B. . Mensenes, A. A. Anmamea // DKoorus
yenoBeka. — 2001, — Ne 3. - C. 17-20 ; Ne 4. - C. 20-22.

34

CraTbsl U3 cepuaJIbLHOr0 U3aHUS
1. Pynaxos, JI. . [IpenogaBanue rymanutapubix aucuuruind / JI. . Pynakos // BectH. Mock.
yH-Ta. Cep. 3. ®unocodus. — 2004. — Ne 7. — C. 12-17.

Cratbsl U3 KHUTH
1. HoBukoB, A. b. Dkomornueckoe cozHanue / A. b. HoBukoB // DBomtonus Kylb-TypHl : cO.
Hayd. Tp. — Boponex, 2001. — C. 37-46.

I'maBa u3 kHUTH

1. EnmxueBckuid, JI. B. OnqHosTaxkHble TPOU3BOICTBEHHBIE 3[IaHUS C PEIIECTYATBIMU PUTEIIIMHU
/ JI. B. EnmxueBckuii / Metamimueckrue KOHCTPYKIUM © YICOHHK JIJIsi CTPOUTEIBHBIX BY30B : B 3 T. /
B. B. Apxakos [u np.]. — Mocksa, 2002. — T. 2 : Konctpykuuu 3qanuii. — C. 66-195.
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Ipunoxenue I'

Ilpumep opopmnenusn pecpepama BKP

PE®EPAT

BeimyckHast kBanudukannonHas (OakanmaBpckas) paborta mo teme «Mojens (GopMupoBaHuUs
9KOJIOTUYECKOU KyNnbTyphl oOyuaromuxcsi B cBere DPI'OC» comepxut 50 cTpaHUI] TEKCTOBOTO
JOKYMEHTa, 2 MPUIOKEHUs, 34 UCTIOIH30BAHHBIX HCTOYHUKA, 2 JINCTA IPAaPUIECKOTO MaTepuaa.

OKOJIOTMYECKAA KVIJIbTVYPA, ®EJIEPAJIBHBIN IOCYJAPCTBEHHBI
OBPA3OBATEJIbHbIN CTAHJIAPT, Y)KUSHEHHBIE CMbICJIbI.

Llens — BBISBICHUE TMEJArOTMYECKUX YCIOBHM W pazpaboTka Moaenu (GopMHpOBaHUS
9KOJIOTMYECKOM KYJIbTYphI OJPOCTKA.

3aauu Uccae10BaHus:

1.YTOUYHUTH CYIIHOCTb, CTPYKTYpY U COJEp)KaHUE TIOHATUS «IKOJIOTMYEcKas KyJabTypa
MOJAPOCTKAY.

2. BoIBHUTH MeAarornyeckue yCIOBHUS CO3JaHMs 00pa3oBaTeIbHON Cpebl B 00pa3oBaTelbHOM
OpraHu3alum, CocoOCTByIOMKE (POPMUPOBAHHIO FIKOJIOTUIECKOM KYJIBTYpPhl 00yUaIOIIUXCS.

3. Pa3pabortats Mozaenb GOpMHUPOBAHUS IKOJIOTUYECKON KYIbTYpPhI Y IMOJAPOCTKOB B YCIOBHUSAX
00pa3oBaTeNbHON CPEbl IIKOJIBI.

4. B mpouecce ONBITHO-IKCIIEPUMEHTAIBHOW pPabOThl MPOBECTH amnpoOaruio CoAep:KaHus
HKOJIOTUYECKOTO  KPY)KKa,  CIIOCOOCTBYIOIIETO  (DOPMUPOBAHHIO  SKOJIOTMYECKOH  KYJIbTYpbI
oOyJaromuxcs.

B pesynbrare ObLIM BBISBICHBI TIEIarOTUYECKHE YCIOBHS H  pa3paboTaHa MOJIENb
(bopMHUPOBAHUSI SKOTOTHIECKON KyIbTYphI MOAPOCTKA B paAMKaX 3KOJIOTHUYECKOTO KPYKKA.

B wurtore Obutn pa3pabOTaHbl pEeKOMEHAANWUA U TPEIIOKEHHUS MO HCIOJIBb30BAHUIO JTAHHOU
MO/IeH IO (POPMHUPOBAHUIO SKOKYIBTYPHI ITOJAPOCTKOB
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