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1. Crpykrypa, u 0011asi TPYA0EMKOCTb M CUHILINHBI.
OO01mmas Tpy10€MKOCTh TUCHIUTUTHHBI COCTABISEeT 2 3a4eTHBIE eNUHUIIBI (72 "aca).

Ounas popma oOyueHus 3aounas popma oOydeHHs

Kypce 3

Cemectp 5

Jlexiun 36 yac.

[IpakTrueckue (cemuHapCKHE) -

3aHATHA

JlaGopaTopHbie 3aHATHS 36 gac.

HToro aytuTOpHBIX 3aHATUI 72 yac.

CamocrosTenpHas pabora -
Kypcosas pabora -
dopma KOHTPOJIS
3ager 5
OO111ee KOJUYECTBO YacoB 72

2. lleau ocBOEHUsI AU CHHUIIMHBI
B cooTBercTBUU ¢ DenepaibHBIM rOCYAapCTBEHHBIM 00Pa30BaTEeIbHBIM CTAHIAPTOM 10 HATPABJICHUIO
noarotoBku 44.03.05 - Ilemarormdeckoe oOpasoBanme (¢ AByMs mpoduisMu moarotoBku. [Ipodwumm -
Xumus. buonorus) ot 09 pespans 2016 roga Ne 91, 11esb u3yueHus Kypca XUMHUN BBICOKOMOJIEKYIIPHBIX
COCIIMHEHHH — 1aTh CTYJCHTY 3HAHHUS OCHOB XUMUH TIOJUMEPOB, KOTOPBIE CIIY’KAT MOJATOTOBKE CTYICHTA K
Oyayiei mpodecCuOHaIbHON JACITEIBPHOCTH B 00JIACTSAX: HAYYHO-HCCIIEIOBATEIBCKON, TEXHOIOTHUECKOM
U IIe1arOTU4YECKOM.
3amavya kypca — (opMHpOBaHHE TBOPUECKH PabOTAIOMIMX CHEIHAIMCTOB C Pa3BUTHIM HAYYHBIM
MBIIIICHAEM, O0JIAJArOIINX HEOOXOTUMBIM 3alacoM 3HAHHWHA B OOJACTH XUMHH BBICOKOMOJIEKYIISIPHBIX
COCIMHEHUH, CIOCOOHBIX UCIOIB30BATh TEOPETUUCCKUE 3HAHMS TP PEIICHUH MTPAKTUYCCKHUX 3a/1a4.
LlensiMi  OCBOCHHS JTUCHUIUIMHBI «XHUMHS BBICOKOMOJICKYJISIPHBIX ~COCIMHEHUN»  SBISIOTCS
O3HAKOMJICHHE CTYJICHTOB C OCHOBAMH HAYKH O BBICOKOMOJICKYJISIPHBIX COCIIMHCHHSX U €€ MPAKTUYCCKUX
MPWIOKCHUSAX, 3HAHUE KOTOPBIX HEOOXOIUMO KaXJIOMy COBPEMEHHOMY XHMHKY-IIPEIOAaBaTEIItO.
Oco0eHHOCThIO TPOTrpamMMBbl sIBIsIeTCS GyHIaMEHTAIBHBINA XapakTep ee COoAepKaHMsI, HEOOXOAUMBIN s
(GOpMHUPOBaHHS y CTYACHTOB COBPEMEHHBIX TPEACTABICHUH O IMOJMMEPHOM COCTOSSHUM KaK OCOOOM
dbopMe CyIIECTBOBaHMS BEIIECTB, MOJIYYEHHE CTYACHTAMU HEOOXOIMMBIX TEOPETUYECKUMX 3HAHUU U
MPAKTUYECKUX HABBIKOB O METOAAaX CHHTe3a, MOIU(HKAINKM, WCCICIOBAHUIO (DH3MKO-XUMUIESCKHIX
CBOMCTB U CTPYKTYPHI MMOJTHUMEPOB.

3agauyn U3yYeHHUs1 QTUCHHUIINHBI:
- IOKa3aTh U OOBSACHUTH CIIEUU(UKY TOJTUMEPHOTO COCTOSIHUSI BEILIECTBA;
- 03HAKOMUTB CTYJIEHTOB C MOAECIISIMU U ITOAXOJaMU, IPUHATBIMU U1 ONIMCAHUS ITOJIMMEPOB B
KOHJICHCUPOBAaHHOM COCTOSIHHM U B paCTBOPax, B CPABHEHHUH C MOJEIISIMU M IMIOJXO0IaMH, OITUCHIBAIOLIUMU
MIOBEJICHUE HU3KOMOJIEKYJIIPHBIX BEILECTB;
- 0003HAYUTH COBPEMEHHBIE TEH/ICHIIUU B Pa3BUTHH TEOPETUUECKUX MPEICTABICHNUI, HOBBIX METO/I0B
MOJTy4YEeHHUS U MCCIIEIOBAHNUS TIOJIMMEPOB, a TaKXkKe pa3padoTKe HOBBIX MOJIMMEPHBIX MaTepHaoB U
KOMITO3HUIINN.

OcBoenne y4eOHON AUCIUIITUHBI «XUMUS BBICOKOMOJIEKYIISIPHBIX COSAMHEHUIN, SIBISIONIEICS YacThIo
OIIOIT mo nampasnenuto 44.03.05 INemarormueckoe oOpa3oBaHue (C ABYMs MPOQWISIMUA TMOJITOTOBKH)
npopmin Xumus, buonorus u obecneunBatomiein peanuzanuo ®I'OC 3+ no 1aHHOMY HanpaBlIEHUIO,
MIPEATIONAraeT BOOPYKHUTh CTYACHTOB CHCTEMOW TEOPETHYECKMX 3HAHUM, O3HAKOMIIEHHE CTYIEHTOB C
OCHOBAMHM HAyKU O BBICOKOMOJIEKYJISIPHBIX COCAMHEHHUAX M €€ IPAKTUYECKUX IPUIOKEHUAX, 3HAHUE
KOTOPBIX HEOOXOIUMO KaXJIOMy COBPEMEHHOMY XHMUKY-TIpernojaaBarenato. OcoO0eHHOCThIO MpOrpamMMbl
aBIsieTca (GyHIaMEHTAIBHBIA XapaKkTep ee colepKaHusl, HeoOXO0AUMBIN JUIsl (POPMUPOBAHUS Y CTYACHTOB
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COBPEMEHHBIX MPEJCTaBICHUNA O TOJMMEPHOM COCTOSIHMM Kak 0co00i (opme cyliecTBOBaHMSI BEIIECTB,
MOJIy4eHUE CTYICHTAaMU HEOOXOJHMMBIX TEOPETHUECKUX 3HAHMHA M MPAKTUYECKHX HABBIKOB O METOAAX
CUHTE3a, MOAU(PHUKAIIUYU, UCCIEIOBAHUIO (PU3UKO-XUMUUECKUX CBOICTB U CTPYKTYPbI IOJIHUMEPOB.

3. Mecto nucuuminnbl B crpykrype IIOOII 6akanaBpuara

JuciumimHa «XuUMHS BBICOKOMOJIEKYJISIPHBIX coeluHeHui» B coorBeTcTBUM ¢ PI'OC3+ 1o
HarnpasieHuto noarotoBku 44.03.05 Ilemarornyeckoe obpazoBanue (¢ AByMs MPO(HIAMH MTOATOTOBKH)
npobunu Xumusi, bruosnorus otHocurcs k Bapuarusnoii yactu (uciuminas: mo Beioopy b1.B.JIB.7) —
b1.B.IB.07.01. [Ins usyueHuss AMCUMIIIMHBI HEOOXOIUMBI 3HAHMSI, YMEHUS U KOMIIETEHLIUHU, TIOJyYEHHbIE
oOyuatomumucsi B OakanaBpuate, Jljis H3ydyeHUs OUCUUIUIMHBI HEOOXOMUMBbI 3HAHUS, YMEHHS U
KOMIIETEHIIMH, TOJIyuYeHHbIE OOydaronMMucs B OakalaBpuare, B pe3yJlbTaTe OCBOCHHS JUCIMILIHMHBI
«Opranuueckas xumus». Takke BO3MOXHa omopa Ha Kypcbl «Heopranumyeckas xumus», «OOmas
XUMUs», «PHU3NUECKast U KOJUIOMAHAS XUMUs». M3yueHne naHHOW ITUCIUILIMHBI OCHOBAHO HAa MaTepHae
KypcoB (hU3HKH, MAaTEMAaTHUKH.

Kypc xumum BBICOKOMOJIEKYJISIPHBIX COEIMHEHUMN JOJKEH IMO3HAKOMUTH CTYJEHTa C BHYTPEHHEN
JOTUKOM XMMHYECKOM Hayku, (aKTUYECKUM MaTepuajoM IO KIacCU(PUKALUU TOJIHMEPOB,
CTEpPEOM30MEPUHU MOJUMEPHBIX BEILECTB, METOJaM IIOJy4YEHHUS MOJUMEPOB (IIOJIMMEPU3ALUOHHBIE U
MOJINKOHICHCAIIMOHHBIC) M TEHJECHIIUSIMH B U3MEHEHUH CBOWCTB IMOJIMMEPOB MPHU MOJUMEPAHATOTHUHBIX
MIPEBPALICHUSAX, OTBEPXKACHUU, MAECTPYKIMH, OCOOBIX CBOICTB pacTBOPOB BBICOKOMOJIEKYIISIPHBIX
COETUHEHUH.

CTyneHT NOJIKEH OCBOUTH OCHOBHBIE 3aKOHOMEPHOCTH, OIPEAEISIOLINE CBOICTBA MOJIMMEPHOTO
COCTOSIHMSI BEILIECTBA, U HA 3TOH OCHOBE M3Y4YUTh (PAKTUUECKHI MaTepuan Mo crocodaM MOTydeHHs
[IOJINMEPOB, UX peakuui. IMEHHO MOATOMY KypC XMMHH BBICOKOMOJIEKYJISPHBIX COCIUHEHUM BKIHOYAET
OOIIMPHOE TEOPETUUYECKOE BBEACHHE, B KOTOPOM B MEPBOM HPUOIMIKEHUU PACCMATPHUBAIOTCS OCHOBHBIC
COBpEMEHHbBIE O0IIEXUMUYECKUE BO33PEHUS, TEOPUH, 3aKOHBI.

Jns ocBoeHUs JaHHOW y4yeOHOW JUCUUIUIMHBI HEOOXOAMMBI 3HAHMS, YMEHUS M HaBBIKH,
bopmupyemsie npeduecmsyrouumy TACHATLTAHAMEA. CTYIEHT JTOJKEH:

3nams (OK-3, I1IK-1, T1K-4, TIK-6, I[TIK-11, [IK-12):
® OCHOBbl XHMHUYECKOH HayKHM KakKk oOOJacTH COBPEMEHHOTO eCTECTBO3HAHMS, XHWMHUYECKUX
MPEeBpAIICHUI MOJIMMEPHBIX BEIIECTB KaK OCHOBBHI MHOTHUX SIBIICHUH JKUBOH W HEKUBOU MPUPOJIBI;
yrayOJIeHHEe MPEICTAaBICHUH O MaTepUATTBHOM €IMHCTBE MUPA;
® OCHOBHBIC TOHATHS U METOJbl MAaTEMaTHYECKOTO aHaiu3a, JTUHEHHOW anreOphl, AUCKPETHOM
MaTEeMaTHKH, TEOpUU IU(PQPEpPCHIIMATBHBIX YpPAaBHEHUW, TEOPUU BEPOSTHOCTEH W MaTeMaTHYeCKOU
CTATUCTHUKH,
e 3akoHB HpBIOTOHA W 3aKOHBI COXPAHCHHS, DSJEMEHTHI MEXAHWKH IKHJIKOCTEH, 3aKOHBI
TEPMOJUHAMHKH, CTATUCTUICCKHIE PACTIPE/ICIICHUSI, 3aKOHBI 3JICKTPOCTATHKH,
® DJEKTPOHHOE CTPOEHHE aTOMOB M MOJIEKYJ, OCHOBBI TEOPHH XMMHUYECKON CBSI3U B COEIMHEHUSIX
pasHBIX THUIOB, XHUMHUYECKHE CBOWMCTBA DJIEMEHTOB PA3JMYHBIX TPYII MEPUOJAMYECKON CHUCTEMBI U HX
Ba)KHEHUIINX COCAUHCHUIA,
[ J
Ymems (OK-3, TIK-1, TIK-4, TTIK-6, TIK-11, ITK-12):
e pemiath THUIOBBIE 3aJay, CBS3aHHBICE C OCHOBHBIMH pa3jeiiaMd  (PU3UKH, WCIIOIb30BaTh
(hU3UYECKHEe 3aKOHBI;
® BBIOJHATH  OCHOBHBIE  XMMHUYECKHE  ONEpaldd,  ONPEeAeNsaTh  TePMOJAMHAMUYECKUE
XapaKTePUCTHKU XUMHUYECKHX pEaKkIWii ¥ PaBHOBECHBIE KOHIIEHTPALUUA BEIIECTB, WCIOIH30BAThH
OCHOBHBIC XHMHYCCKHE 3aKOHBI, TEPMOJWHAMHYECKHE CIIPABOYHBIC JIAHHBIE W KOJMYCCTBCHHBIC
COOTHOIIIEHHUS] HEOPTaHUYECKON XHMHH;
® OICHUBATh MPABWIBHOCTh BBHIMOJTHCHHS Y4YeOHOH 3aladu, COOCTBCHHBIC BO3MOXXHOCTH €€
pelIeHus;



® OpraHu30BbIBaTh Y4eOHOE COTPYJHHUYECTBO M COBMECTHYIO JESTENbHOCTh C YYHUTEIEM U
CBEPCTHHKAMHM; pabOTaTh MHIWBUIYaJbHO M B TPYIIE: HAXOAUThH O0Illee pelleHue U pa3peliarhb
KOH(UIMKTBI Ha OCHOBE COIJIACOBaHMSA TIO3WIUH M ydeTra WHTEpecoB; (OPMYJIHUPOBATh,
apryMEHTUpPOBaTh U OTCTaNBAaTh CBOE MHEHMUE;

® UCMOJNB30BaTh HH(POPMALMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJOTHUH, AaKTHUBHO IIOJIb30BATHCA
CJIOBapsIMHM U JPYTMMHU [TIOMCKOBBIMU CUCTEMAMHU;

e co31aBaTh, IPUMEHATh U MPEOOPa30BHIBATH 3HAKW M CHUMBOJIBL, MOJICIH U CXEMBbI JUIS pelIeHUs
y4eOHBIX U MO3HABATEIbHBIX 33/1a4.

Bnaoems (OK-3, I1IK-1, [IK-4, TIK-6, TIK-11, ITK-12):

® MeTOAaMH MPOBEACHUS (PU3NYECKUX U3MEPEHUI, METOJaMHU KOPPEKTHON OLIEHKH MOTPEUTHOCTEH
IIPU IPOBEACHUH (PU3HUECKOTO IKCIIEPUMEHTA;

® TEOPETUYECKUMHM METOJAaMU OIMCAHUs CBOMCTB IPOCTBIX M CIIOXKHBIX BEIIECTB Ha OCHOBE
TEOPUU CTPOCHUSI OPTaHUYECKUX COCAMHEHUM, SKCIIEPUMEHTAILHBIMU METOJaMH omnpeaeneHus (Gpu3nuko-
XMMHYECKHUX CBOMCTB OPraHUYECKUX COCTUHEHUM.

B pe3ynbTare ocBOEHUS TUCHUILUIMH (MIPEPEKBU3UTOB) 00ydaeMblil JOKEH 00J1aAaTh CIIEeAYIOIIUMU
obwenpogheccuonanvhvimu kommnerenpsivu (OITK-1):

® CNOJNB30BaTh 3HAHHUA O COBPEMEHHOW (U3MUECKON KapTWHE MHpa, MPOCTPAHCTBEHHO-
BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOCHHMM BEILECTBA JJI1 NOHMMAaHUS OKPYKAIOLIEro MUpa U SIBICHUU
MIPUPOBI;

® JCIOJIB30BaTh 3HAHMS O CTPOCHUM BEUIECTBA, IPUPOAEC XUMHUECKOU CBSI3U B PA3JIMUHBIX KJIaccax
XUMHUYECKUX COCAMHEHUM Ul IIOHUMAHUs CBOMCTB MAaTE€pUalIOB M MEXAHH3Ma XMMUYECKHUX IPOLECCOB,
MIPOTEKAIOIIUX B OKPYKAIOIIEM MUPE;

® OCHOBaMM XMMMUYECKOH I'PaMOTHOCTH: CIIOCOOHOCTBIO aHAJIM3UPOBAaTh U OOBEKTUBHO OLIEHUBATh
KU3HEHHBIE CUTYallud, CBSI3aHHBIE C XUMHEH, HaBbIKAMU O€30MaCHOTO OOpalIEHUs C BELIECTBaMH,
WCIIOJIb3YEMBIMU B TIOBCEIHEBHOW JKM3HU; YMEHHUEM AaHAJIMU3UPOBATH M IUIAHUPOBATH 3KOJIOTMYECKH
0e30macHoe MOBEICHUE B LENAX COXPAHEHUS 3I0POBBS M OKPY)KAIOIIEH CPEeIbI;

® OCHOBAMHM CaMOKOHTpOJI, CAMOOLEHKH, MPUHATUSA PEIICHUH U OCYILECTBICHHUS OCO3HAHHOIO
BbIOOpPA B yueOHOI U MO3HABATENbHOM 1eATEIbHOCTH;

e [ICPBOHAYAJIBHBIMU  CHUCTEMAaTH3UPOBAHHBIMM  MPEIACTAaBICHUSMHM O  BeElleCTBaX, HX
MPEBPALICHUSAX M MPAKTUYECKOM NPUMEHEHUH, MOHSATUWHBIM allapaTtoM W CHUMBOJMYECKHM SI3BIKOM
XUMUU;

® YCTHOHM M MHUCHbMEHHOW PEYbI0, MOHOJIOTUYECKON KOHTEKCTHON PEYBIO.



4., TpeOoBanusi K pe3yJbTaTaM OCBOEHHsI JAUCHUIUVIMHBI (KOMIETEHIUH O00y4aromerocs,
(¢opmupyembie B pe3yibTaTe 0CBOCHUS JUCHHUIJIMHBI (MOYJIs1)

BrimyckHUK, OCBOMBIIMI Tporpammy OakalaBpuata, JODKEH 001anaTh MpoQecCHOHATBHBIMU
KOMITETEHIIMSIMH, COOTBETCTBYIOIIMMHU BUAY (BUIaM) NMpo(ecCHOHATBHON NEeATENIbHOCTH, HAa KOTOPBIN
(KOTOpBIE) OPUEHTHPOBAHA MTpOrpaMMa OaKaliaBpuaTa:
neJaroruyecKkasi 1esiTeJJbHOCTD!

- TOTOBHOCTBIO pPEaM30BbIBATh OOpa30BaTeIbHbIE MPOrpaMMbl MO Y4eOHBIM HpeaMeTaMm B

COOTBETCTBHH ¢ TpeOoBaHHsIMH 00pa3oBaTe/ibHbIX cTaHaapToB ([TK-1).
B pe3ynbrare n3ydeHus TUCHUILUIMHBI BBITYCKHUK (CHEIUANIKCT) T0JDKEH IPUOOPECTH ClIeAYIONIne
npodeccroHaNbHbBIC 3HAHMSI, YMCHHSI U HABBIKU:

3Hamyp: - OCHOBHBIC MOHATUS XUMHUHU U Qu3uku BMC, meronsl cuHTE3a MOJIUMEPOB, OCOOCHHOCTH
CTPOEHHUSI MAaKPOMOJIEKYJ M MX MOBEJCHUS B paCTBOPaXx;
- KJIaccu(UKAIMIO TMOJMMEPOB, WX BAKHEHIIMX NpPEACTaBUTENEH M HUX NPUMEHEHHUE, CTPYKTYpY M
OCHOBHBIE (DU3UYECKHE CBOWCTBA IMOJIUMEPHBIX TET,
- (UBUKO-XMMHUYECKUE CBOICTBA OCHOBHBIX IMPEICTABUTENCH Pa3IMYHbIX KJIACCOB MOJUMEPOB, a TAKKE
CIIOCOOBI WX TONYYCHHS W OOJIACTH NMPUMCHCHHS, OCHOBHBIC METOJbI TOJYYCHHUS W HCCIICIOBAHUSI
MOJINMEPOB U MOJIMMEPHO-KOMIO3UIIHOHHBIX MaTEPUAIOB.
ymemp: - TNIAHUPOBATh U OCYIIECTBIISITH CHHTE3 MOJIMMEPOB PA3IMYHBIMU METOJAaMH; MPOTHO3UPOBATH
CBOMCTBA U HKCIUTYaTAIlHOHHBIE BO3MOXHOCTHU MOJTUMEPOB U JIp.;
- INIAHUPOBATH U OCYIIECTBIISATH aHATIU3 MTOJIMMEPOB;
- CaMOCTOSITENILHO paboTaTh ¢ Y4eOHOIl U CIIPaBOYHON JTUTEPATYPOH IO XUMHUU BBICOKOMOJIEKYISPHBIX
COCIMHEHH;
- IPUMEHATH K MPUPOJHBIM OOBEKTaM IMOJIUMEPHON MPUPOABI OCHOBHBIE TEOPETHUECKHUE MOJIOKEHUS
Kypca xumust BMC.
61a0emp’ - TEXHUKON IKCIIEPUMEHTA MOJTYYCHHS U UCCIIeIOBAaHUS MOJUMEPHBIX MAaTEPUAJIOB;
- YCTAHOBJICHUEM KOPPEISIMOHHBIX 3aBUCHUMOCTEN CTPYKTYpa — CBOMCTBO;
- COBPEMEHHBIMU (PUZNYECKUMU U PU3UKO-XUMUYECKUMU METOJAMH B XUMUU TOJTMMEPOB.

OOuMM cpeaCcTBOM KOHTPOJIS SBISE€TCS BBEJCHHAs B yHUBEpCUTETe OAaJUIbHO-pEHTHHIOBas cucTeMa
OLIEHKH YCII€Ba€MOCTH CTYJICHTOB CIIELIMAIINTETa U HANlpaBJiIeHU OakanaBpuara.

[Ipu mpoBeneHHM y4eOHBIX 3aHATHH O00ECIEUMBACTCS pa3BUTHE Y OOYYAIONIUXCS HABBIKOB
KOMaHAHOW paboThl, MEXINYHOCTHOM KOMMYHMKAIIMHM, TPHUHATHS pPELICHUH, IHIEPCKUX KadeCTB.
Hcnonb3yercs nmpoBeAeHUE MHTEPAKTUBHBIX JICKIUWA, TPYNIOBBIX JUCKYCCUM, POJIEBBIX WP, MaTepHaIbI
Ha OCHOBE pPEe3yJbTaTOB HAyYHBIX HCCIEIOBAHUM, B TOM YHCIE C YYETOM PErHOHAIBHBIX 0COOEHHOCTEH
PO eCCUOHAIBHON JIEATETFHOCTH BBITYCKHHUKOB U TOTPEOHOCTEN paboTomaTeneil.

HucuunnmHa «XyUMHUST BBICOKOMOJIEKYJISIPHBIX COCIMHEHUI» SIBIISIETCS OCHOBOW MU M3Yy4EHUS

€CTECTBEHHOHAYYHBIX JUCHUIUIMH: «l30paHHbIEe TI1aBbl OpPraHMYECKON XUMHUN», «AHAIUTHYECKas
XuUMus», «KOJIOUAHO-TUCTIEpCHBIE COCTOSHUSL B TNpUpojae», «MonekyispHas OHonorusy», «Xumus
OKPY>KaIOILEN CPebD».



5. Couepma}me H y‘leGHO-MeTOJIH‘leCRaH KapTa JTHCHUIIJINHBI

5 cemecTp Tabmuma 5.1
JIurepa
Ne AyAHTOpHEIS Cavoctosrensiaz KonuyectBo 0asioB Tekyleil paboThl 1715 aTTeCTalUH Typa
Heze HaumenoBanue TCMV(BOHPOCOB), 3aHATHUS, YaChl pabota (]
m H3Yy4a€MbIX 110 JaHHOU TUCHUIIIINHE Max
bi 1126 ConepxaHue Yacsl Dopma KOHTPOIIS Mun c
Brenenmne B XUMUIO Baxueiimme cBoiicTBa - IInceMeHHBIC  AOMAITHUE | 2 4 [1-6],
BBICOKOMOJIEKYJIIPHBIX COEIMHEHUH. MOJIMMEPHBIX BEIIECTB. 3aJ1aHus (KOHCIIEKT) 10,11
OCHOBHBIE  TOHSATHS,  TCPMHHBL. Knaccudukanms nonuMepos B
Oco6oe nmoIMMepHOe COCTOSIHUE. 3aBHCUMOCTH OT IPOHUCXOXKICHNS,
OT TOIOJIOTMH MaKpOMOJIEKYJI.
Knaccudukamuss  momumMepoB 10 Knaccuduxkarms monuMepos 1o - [Iucemennsle nomamHue | 2 4 1-5, 8, 9,
reoMeTpuH, MIPOUCXO0KICHUIO, XUMHYECKOMY COCTaBy U 3aaHusl (KOHCIICKT) 11
MOJIEKYJIIPHOM Macce. CTPOEHHUIO OCHOBHOM LIETIH.
Koudwurypanus, crepeoxumuss I'mOKoCTh IEeTHBIX - Komnmoxsuym, 3 4 1-3, 9,
KOH(OpMAIHs LEIN. Makpomosiekyil. Kongurypamus u IIUCBMEHHBIE  JIOMAalIHUE 11,12
CrepeoperymsipHble TIOJIUMEPBI. KOH(OpMAIHSI MAKPOMOJIEKYJIBI. 3a/1aHusl (KOHCTIEKT)
CpenHeuncnoBasi, CpelHeMaccoBas MosekynsapHas Macca 1
MOJIEKYJISIpHas Macca MOJIMMEPOB. MOJIEKYJIIPHO-MacCcOBO€
pacnpezeneHe MoJIMMeEpOB,
00pa3yromuxcs Ipy paguKaIbHON
NOJIMMEPH3ALIUH.
Metoapl  CHHTE3a  TOJHMEpPOB. BHyTpuMoneKyssipHOe BpalieHue | - KomnokBuym, 3 5 [1-6], 8,
Hemnnas paauKagbHas Y THOKOCTh MaKpOMOJIEKYI. [IHCbMEHHBIE JOMAILHUE 911
MOJIMMEpHU3aIysl. Crioco0st 3a/1aHusl (KOHCIICKT)
WHHULAUPOBAHUS peaxuuit [ToaroroBka mo Teme
MTOJIMMEPHU3AIIHH. 9KCIIEPUMEHTA.




DJeMEHTapHbIE  CTaAuM  PEAKIHH Knaccudukaius memHbix [MuceMenHble momamiHue | 3 6 [1-6], 8,
MoJIMMEpHU3aluy.  VIHHIMUpOBaHHUE MOJIMMEPU3ALIMOHHBIX ITPOLECCOB. 3aaHus (KOHCIICKT) 10
XUMUYECKOE, TEPMHYECKOE,
(doToxumMHuyecKoe.
HNonnas mnomumepusanus. Oomue Kunetnka kaTHOHHOM Komnoksuywm, 3 5 1,3,5, 6,
3aKOHOMEPHOCTH HOHHOM MOJIMMEPHU3ALIHH. MMCbMEHHBIE JOMAIlHUE 8,9, 10
MOJIMMEPHU3ALIMH. MounekyasipHas Mmacca u 3aJ1aHusl (KOHCIIEKT)

MOJIEKYJIIPHO-MacCOBOE

pacrpe/eneHue OJTUMEPOB.
Honnas (kaTaguTHYeCKas) CriocoOsI TpoBeCHUS [TuceMmennsle goMamiHue | 3 6 1,3,5, 6,
MOJIMMEPH3ALIHSL. Karuonnas MOJIMMEPU3ALINU: B Macce, B 3a1aHus (KOHCITEKT), 8,9, 10
MOJTMMEPH3aIIHSI. pacTBope, B CYCIICH3UHU U KOHTPOJIbHAsPaboTa

OMYJILCHH.

IloaroroBka mo Teme

IKCTICPUMEHTA.
AunonHas MOJIUMEPU3ALIUS. Tunsl peakuui Kommoksuym, 4 8 3,4,6,8,
OCHOBHBIE CTaaun nporiecca IMOJIUKOHIEHC AN, PaBHOBECHEIE MMICHMEHHBIE TOMAIIHHE 9,10, 11
Kunernueckue 3aKOHOMEPHOCTH KOHJICHCAIUOHHBIE MPOIECCHI. 3aaHus
mporiecca.
OCHOBHBIE  CIIOCOOBI  TIPOBEICHHS OCHOBHBIE OTJINYUSA 5 8 [1-6], 10,
peaxiui MOJTMMEPH3aNU i MOJTMMEPH3AIHOHHBIX 5 11
(panuKaIbHOM, KaTHOHHOIA, ITOJIUKOHIEHCAITHOHHEIX KontposbHas padoTa,
AHUOHHON). PerynupoBanue npoueccoB. MoJieKyJisipHasl Macca KOHCIIEKT,
MOJICKYJSIPHOH ~ Macchl  MOJUMEpa u MOJIEKYJISIPHO-MaCCOBOE pedepar
npu MPOBEICHUH peaxiuu pacrnpe/eieHuie npu
MOJIMMEPU3ALINH, TIOJTMKOHCHCAIINH. MTOJIUKOHICHCAIIH.

IToaroroBka mo Teme

IKCTICPUMEHTA.

28 50

MEPBASI PYBEJXKHASI ATTECTAIIASA (KOMITBIOTEPHBIN TECT)




10 XUMHUUECKHE CBOMCTBA U XUMHYECKHUE [TonmmmepaHamornIHbIC Komnmoxsuym, 1,3,4,7,
npeBpaieHus monuMepoB. CBolcTBa IIPEBpAICHHS U [MUCbMEHHBIC TOMAIIHUE 8,9, 12
PacTBOPOB MOJUMEPOB. DHTAIBIUS U BHYTPUMOJICKYJISIPHBIC PEaKIINH. 3as1aHusl (KOHCIICKT),
sHTpormus  cMmemieHus.  [lapamerp Komnmurarusaeie cBoMcTBa pedepar
pactBopuMocTH [ mipaedpanra. PacTBOPOB MOIUMEPOB.

[TonKoHAEHCAITMOHHBIC TTOJTUMEDHI.
[ToaroroBka mno teme
SKCTIIEPUMEHTA.

11 [Nomukonpencamus.  Kiaccudukarus, I'omo-, reTeponoarKoHIEHC AN, Komnmoxsuym, 1-4,7,8,
TEPMUHOJIOTHSL. OCHOBHBIC 3aKOHOMEPHOCTHU MMMCbMEHHBIE JOMAIIIHUE 10, 12
[onmamuaer 1 monudgupsl. CriocoOb! MpOTEKaHus Mpoliecca. 3a/1aHus (KOHCIEKT),
momydeHusi. OcoOEHHOCTH coOcCTaBa. pedepar
OO0nacT MPUMEHEHUS. [Moxrororka no Teme
Hcnonb3oBaHne XUMUYECKUX PEAKLUN JKCIIEPUMEHTA.

MaKpOMOJIEKYJ Il XHMHYECKOTO |
CTPYKTYPHO-XUMHUYIECKOTO
MOAUDUIINPOBAHUS MOJIUMEPHBIX
MaTepHUaJIOB.

12 I'omo-, TeTEePOTIOIMKOHICHCAITHSI. TepmoanHaMuka pacTBopoB ITuceMeHHBIE TOMANTHUE 1,3,7,8,
Kunernueckue 3aKOHOMEPHOCTH MOJTUMEPOB. 3a/1aHusl (KOHCTIEKT) 9,10, 12
peakiun. I'mpponutrnueckas
MTOJIMKOHICHCAITUS KalpoJIakTaMa.

13 Xumudeckue MpeBpaIIeHus [NomumepananornyHbIe Komnmoxsuym, [1-6], 7,
MOJIMMEPOB 0€3 M3MEHEHHs CTEleHHU MIpeBpaIIeHHS. pedepar 11
MOJIMMEPH3ALIHH.

[MoxroroBka no Teme
AKCIIEPUMEHTA.

14 BHyTpuMoOIEKyIsIpHBIE IPEBPALLECHHUS. Teopus ®nopu-Xarrusca. [IncemenHble  gOMalIHUE 1-4,7, 8,

[leperpynnMpoBKY B OCHOBHBIX LIEIISAX. CBoiicTBa pacTBOPOB IMOJIUMEPOB: 3a/1aHusl (KOHCIICKT) 9

Ha6yxaHHe, BA3KOCTbD.




15 MaxkpoMoJeKy s pHbIC peakiuu. | 2 2 TepmoanHaMuka u KomnokBuym, 3 4 [1-6], 7,
CmmBanue, OTBEpIKICHUE, MOJIEKYJISIPHBIH MEXaHU3M MUCBMEHHBIC JIOMAIlTHHE 9,10, 12
CTPYKTYpUpPOBaHHE MaKpOMOJIEKYJI BBICOKOJIACTHUECKIX 3aJaHHS.

MOJIUMEPOB. nedopMaruii.

16 XHUMUYECKHE mpeBpalieHus | 2 2 OCoOCHHOCTH MOJIEKYJISIPHOTO KomnokBuym, 2 4 [1-6], 9,
MOJIMMEPOB C YMEHBIIEHUEM CTEIIEHU CTPOEHHUSI MTOJIUMEPOB U Kontponbnas padoTa, 10, 12
HOJIMMepH3alud. JlecTpyKuus. NPUHIUIIOB YITAKOBKH Pedepar
PenakcanyoHHbIe SIBICHUS B MaKpOMOJIEKYI.
nonumepax. Ilepuoauueckue u
HETPEPbIBHBIC MPOIECCHI MOTYIYCHHS
MOJIMAMHUIOB.

17 PactBopel monmmepoB. PactBopenue, | 2 2 YcnoBus, HEOOXOIUMBIE IS [IucemenHsie nomamane | 2 4 4-17,9,
HaOyxaHue. KpUCTAJUTM3AIMH TOJTUMEPOB. 3aJ1aHus (KOHCIIEKT) 10, 12
HeorpanmuenHoe, OTpaHUYCHHOE Temneparypa KpuCTaIIIH3AHN H
HaOyxanue. Jlmarpammel  (a3oBbIX TeMIlepaTypa IuIaBICHHSI.
cocrosiHuii. OCOOCHHOCTH IPOLIECCOB [ToaroroBka mno teme
MONYYEeHUs] M O0JacTH TPUMECHEHHUS IKCTIEPUMEHTA.

MOJIMAMHUIOB.

18 Ousnyeckre W (a3zoBble COCTOSIHUS | 2 2 CTpyKTypa U HaIMOJIEKyJIApHas Komnnmoxsuym, 3 ) 1-57,
MOJIMMEPOB. CrexnooOpasHoe, OpraHM3aIys KPUCTAITHIECKUX KontponbHas padoTa, 9,
BBICOKODJIACTHYHOE, BSI3KOTEKY4Yee HOJINMEPOB. Pedepar 10
COCTOSIHUSI aMOP(HBIX  IMOJIUMEPOB.

Tepmomexanunueckue kpusbie (T, T,).
. 28 50
BTOPASA PYBE/KHASA ATTECTAIUSA (KOMIIBIOTEPHBIU TECT)
Hroro 36 36 56 100
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I/ICCJ'ICI[OBaTCJ'IBCKI/Iﬁ METOJ O6y‘leHI/I$[, KpYTJBIC CTOJIBI, JUCITYThI, CCMHUHAapPHI.

6. OOpa3oBaTe/IbHbIE TEXHOJIOTUH
Jlexkumu, JIeKIUU-0ece bl, MPAaKTUIECKUE 3aHATHS, CAMOCTOSITEIIbHAs padoTa CTY/ICHTOB.
Hcnonp3yoTcsi MHTEPAaKTUBHBIE METO/IbI 00yUeHUs: TBOPUYECKHE 3aaHus, pa3padoTKa MPOEKTOB,

Ne/m | Tema Bun Koauvecr | AxTHBHBIE (POPMBI HNHTepakTHBHBIE
3aHATUA BO qacoB ¢opmbI

1 OcHOBHBIE TTOHATHUS u | Jlexnus, 2 MopenmupoBanne JuckyccroHHbIe
OnpeaeNeHusl. Baxmneiimme | mabopatopHoe KJIacTepoB M OJIoKa TEXHOJIOTHH: MO3rOBOM
CBOWCTBA TONHMMEPHBIX BEILECTB. MpOOJIEMHBIX BOIIPOCOB | HITYpM,
Knaccudukarus [IOJINMEPOB. KeMC-TEXHOIOTHSL.
CrepeonsomMepust  MOJIMMEPHBIX
MaKpOMOJIEKYJ.

2 BuyrpumonexynspHoe BpameHue | Jlekuus, 4 IlepcniexTHBHO - PaGora B  MaibIx
u THOKOCTb MaKpOMOJICKY 1. naboparopHoe OIMCPEKAIOIIETO rpynmnax.
®dakTopsl, BIUAIOIINAE HA THOKOCTD oOydeHus, TexHoyorus, | MccnenoBaTenbckuit
peabHbIX Ienel. npo0sieMHOro 00y4eHus | MeToxa. biui-urpel.

3 Crpykrypa u OCHOBHbIC | Jlekuus, 2 IlepcriekTUBHO - PaGora B  MaibIx
¢busnyeckue cBoiicTBa | J1abopatopHoe OIIEPEKAFOIIETO rpymnmnax.
nonuMepHbix Ten. OcobeHHoCTH oOyueHus, TexHoiorus, | VccrnemoBaTenbCKuii
MOJIEKYTISIPHOTO CTPOECHHUS poOJIEMHOTO OOYYeHHS | METOA.

MOJIUMEPOB. AmopdHbIe " http://Ims.nosu.ru/
KPHCTAJTINYECKUE MOJUMEPBL

4 Crpyktypa ® HagMmonekyisipHas | Jlekuws, 2 [epcriekTHBHO - PaGora B  MampIx

OpraHm3anus  KPHMCTaLIMYECKUX | 1aboparoproe OTIePEIKAIOIIETO rpymnmnax.
HNOIMMEpPOB. Pasnmuuus u cXoAcTBO o0yd4eHus, TexHoNoTHsA, | MccnenoBaTenbekuit
B CTPYKTYpPHOH  OpraHmM3anuu poOJIEMHOTO O0YYeHHS | METO..
KPHUCTAJUTMYECKUX M aMOP(HBIX Bun-urpsl.

MOJIMMEPOB.

5 Tpu  ¢usmueckux  cocrosiHus | Jlexkums, 2 IlepcriekTHBHO - JluckyccroHHbIe
aMophHBIX IIOJINMEPOB. naboparopHoe OIIEPEXKAIOLIETO TEXHOJIOTUU: MO3TOBOM
BrIcOKOBIaCTHYECKOE COCTOSHHUE. 00y4eHuUs1, TEXHOJIOTHUSA, | IITYpM, KeMc-
TepMoauHAMUKa U MOJIEKYJIPHBIHA po6IeMHOro 00yYeHHs | TEXHOJIOTHUS.

MEXaHU3M  BBICOKOAJIACTHUYCCKUX http://Ims.nosu.ru/
nedopmanmii.

6 PenakcanMOHHbIE  SBICGHHS B | JIGKIud, 2 O6cyxnenne JuCTaHIMOHHOTO
HoJMMepax. CrexnooGpastoe | 120oparoproe pe3ynpTaToB 00yueHuUs Ha
COCTOSIHUE. BHBKOTCKY‘ICG BBIIIOJIHEHHUA JOMAIIHUX | IUIOIIAAKE CHCTEMBI
COCTOSIHHE. MeXaHH3M BSI3KOTO 3a/IaHui «MOODLE» o
TEUYECHUS. CCBLJIIKE:

http://Ims.nosu.ru/

7 I'omo-, rerepononukoHaeHcanus. | Jlekuus, 2 Jlexus-6ecena, IIpoektHas
Kunerndyeckue 3aKOHOMEPHOCTH naboparopHoe Jleknus-guanor pa3paboTka.
peakiuu. TepMmoauHamuka HccnenoBarenbckui
pacTBOpOB MOJMMEPOB. METOZ.

OHTANBIUA " SHTPOHUSA baun-urpsr.
CMEIICHHUS.

8 [Tonumepananorudnsie Jlexuus, 4 OO6cyxaeHne JIMCTaHIIMOHHOTO
MpeBpaALICHUS u | aGoparoproe pe3yinpTaToB o0OyueHHs Ha
BHYTPUMOJIEKYJISIDHBIE ~ PEaKLIHU. BBINOJIHEHNS AOMAIIHUX | IUIOIIAJKE  CHCTEMBI
BryTpuMOoIeKyIspHBIC peaKiuy. 3aJaHAN «MOODLE» o

CCBUIKE:
http://Ims.nosu.ru/

9 Hectpykuuss u  oTBepxkaeHue | Jlekuus, 4 IepcnexTuBHO - JMcTaHIIMOHHOTO
nomMepoB. OCHOBHBIE IPUHITHIBI | /1A00paTOpHOE OIIEPEXKAIOIIETO o0yueHus Ha
CHMHTE3a TPHUBHUTBIX H  OJIOK- 00y4YeHMS, TEXHOJIOTHSA, | IUIOMAJKE  CHCTEMBI
COTIOJTUMEPOB. npobGiemuoro ooyuenus | «MOODLE» o

CCBUIKE:

http://Ims.nosu.ru//

3aHATUS C MPUMEHEHHEM aKTUBHBIX METOAOB OOyueHHs! COCTaBIAIOT 85% (MHTEpaKTUBHBIE
gyacel — 24), uto cooTBeTcTBYeT TpeboBanusM (PI'OC.3++) mo HampaBiICHUIO MOITOTOBKH
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44.03.05 Ilenaroruueckoe oOpazoBanue (¢ AByMs mpoduisMu noarotoBku) [Ipodumm Xumus,
buonorus.

7. YueOHO-MeTOAUYECKOe o0ecriedeHne CAMOCTOSITeIbHOI padoThI

CamocrosiTenibHass paboTa CTYACGHTOB, MPEIYyCMOTpPEHHAass y4eOHBIM IUIAHOM, JIOJDKHA
COOTBETCTBOBAaThH 0ojiee IIYOOKOMY YCBOGHHUIO H3y4aeMoro Kypca, (OpMHUpOBaThH HAaBBIKH
UCCIIEI0OBATEIBCKOW pabOThl 1 OPUEHTUPOBAThH CTYICHTOB Ha YMCHUE MTPUMEHSATh TEOPETUUCCKHUE 3HAHUS
Ha TPaKTHKE.

3amaHus ISl CaMOCTOSTENBHON PabOThI COCTABIISIOTCS IO pas3jeiiaM M TeMaM, 10 KOTOPBIM He
MPEIyCMOTPEHBI ~ ayJUTOPHBIC  3aHATHsI, JUO0 Tpedyercs JOMOJHHUTEILHO MpopadoTaTh |
MPOAHATM3UPOBATh PACCMaTPUBACMBIiI MPEIOIaBaTelIeM MaTeprail B 00beMe 3aIlJIaHUPOBAHHBIX YacoB.

3aaHus IO CAaMOCTOSITEIBHON paboTe MO TUCIUIUIMNHE MOTYT OBITh CIICIYIOIIUX BUIOB:

®  KOHCIEKTUPOBAHHE MEPBOMCTOUYHUKOB U JAPYrol y4eOHOU JIUTEPaTyphl;

e npopaboTka ydeOHOTO Marepuaia (110 KOHCIEKTaM JISKIIUi y4eOHOH M HaydyHOH JuTeparype) u
MOJTOTOBKA JIOKJIAJIOB HA CEMHHApax M NMPAKTHYCCKHUX 3aHITHAX, K YYaCTHIO B TEMATHUECKUX
JICKYCCHSIX U JICJIOBBIX UIPax;

e paboTa ¢ HOPMATUBHBIMH JOKYMEHTAMH W 3aKOHOJATEIBHON 0a30il; IOMCK M 0030p HAYYHBIX
MyOIMKAIUI ¥ 3JICKTPOHHBIX HCTOYHUKOB HH()OPMAIIUHU, TIOJITOTOBKA 3aKIIFOUSHUS 110 0030DY;
BBINOJIHEHHE KOHTPOJIBHBIX PabOT, TBOPUECKUX (MPOCKTHBIX) 3aIaHHIA;
peleHHe 3aj1a4, BHITIOJHEHUE YIPaKHCHUH;

Harnucanue pedepaToB (3cce);

paboTa ¢ TeCTaMU ¥ BOIIPOCAMH JIJISi CAMOTIPOBEPKH;

BBINOJIHEHUE NIEPEBOIOB HA HHOCTPAHHBIC SI3bIKK/C MHOCTPAHHBIX SI3BIKOB;

MOJICTTMPOBAHUE /WM aHAJIN3 KOHKPETHBIX MPOOJIEMHBIX CHTYAIIHA;

00paboTKa CTATHCTUYCCKUX JaHHBIX, HOPMAaTHBHBIX MaTEPUAJIOB;

AQHAIN3 CTATUCTHYCCKUX W (DAKTHUECKUX MATepPUAIOB, COCTABJICHHE BBHIBOJIOB HAa OCHOBE
IPOBEICHHOTO aHAN3a | T.JI.

CamocTtosaTrenbHass paboTa JOJKHA HOCHTh CHCTEMaTHYECKHM XapakTep, ObITh MHTEPECHOM H
IIPUBJIEKATEILHOM ISl CTYIEHTA.

PesynbTarhl caMocTosTENbHON pabOThl KOHTPOJIUPYIOTCS MPENOJAaBaTEIeM U YUUTHIBAIOTCS MPHU
aTTecTalluu CTyzaeHTa (3auer). [Ipu 3ToM MpOBOAATCS: TECTUPOBAHUE, IKCIIPECC-OMIPOC HA CEMUHAPCKUX U
MPaKTUYECKUX 3aHATHUSAX, 3aCIyIINBAHNE JOKJIAJ0B, IPOBEPKAa MUCbMEHHBIX paboT U T.1.

CamocTtosTenpbHas paboTa CTYACHTOB 1O JUCHUIUIMHE «XHWMHS — BBICOKOMOJICKYIISPHBIX
COCIMHEHMI» BKIIOYACT BBHIMIOJHEHHE IOMAITHUX 3aJaHUl K KaXIOMY MPAKTUYECKOMY 3aHSTHIO.
3a1aHus COIEPIKAT YCTHYIO TOJITOTOBKY IO TEOPETHIESCKHM BOIPOCAM, PEIICHUS TEMATHUSCKUX 3a1ad 0
paszaenaM, IpONUCH TaOOPATOPHBIX 3aHITUH.

CamocTtosTenpHas paboTa CTYACHTOB BKJIIOYACT BBIMOJIHCHUE JIOMAITHUX 33JaHUN K KaXIOMY
MPAKTUYECKOMY U Ja0OpaTOpHOMY 3aHATHIO. 3afaHMs COJEpKaT KaK MHCbMEHHBIE BONPOCHI M 33aa4H,
TaKk ¥ YCTHYIO TOJTOTOBKY IO TEOPETHYCCKHUM BompocaMm. J[Is MOATOTOBKM K 3aHSATHUSM CTYJICHTHI
MOJIB3YIOTCA Y4eOHMKAaMU M Y4eOHBIMH TOCOOWSMH, YKA3aHHBIMH B CIHUCKE PEKOMEHJIOBAHHOM
JUTEPATYPHI, a TAK)KE UHTECPHET-UCTOUYHIUKAMHU. Bce MeToIuIecKie MaTepratbl IPEICTABICHBI B CHCTEME
nuctannuoHHoro ooyuenus COI'Y.
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8. OueHo4YHbIe CPeACTBA sl TEKYIIEro KOHTPOJIS YCIeBaeMOCTH, PYOe:KHOi aTTecTallMu U
NMPOMEKYTOYHOM ATTEeCTAIUM 110 UTOTaM OCBOCHUS TUCHHUILINHBI.

Tekymuii KOHTPOJIb 3HAHWKW MPOBOJMUTCS IYTEM OLIEHKH BBIIOJHEHUS MUCbMEHHBIX 3aJaHUN K
MPAKTUYECKUM H JIAOOPATOPHBIM 3aHATHUSM, a TAK)KE YCTHBIX OTBETOB HA MPAKTHYECKUX 3aHATHSIX.

OLieHOYHBIE CPEICTBA JIJIsi TEKYIEro KOHTPOJS YCIEBAEMOCTH, MPOMEXKYTOUHOU aTTECTALMH IO
HTOTaM OCBOCHHS TUCITUIUIMHEL.

Bonpocs! k 1a00paTOPHBIM 3aHATHAM

1. OcHoBuble nousatus xumuud BMC: MmoHOMEp, MOIUMED, OJIUTOMEDP, MAKPOMOJIEKYJIa, MOJTUMEpHast
L[eMb, 3BEHO 1IEMH, CTeNeHb nomuMepusanuu. Cesa3p Mexay MM monomepa u noiumepa. Crnenuduka
MIOHATHSI «MOJIEKYJIIpHAs Macca IoJIMMEpay NPUMEHUTEIBHO K ITOJIMMEPHBIM BEIIECTBAM.
2. OcHnosubie otnuuss BMC ot HMC. IlpupoaHbie 1 CHHTETHYECKHE TIOJTUMEPHI.
3. Kiaccudukanus noauMepoB MO XHMHYECKOH MPHUPOJE aTOMOB, OOpa3yoNMX TJIaBHYIO IIETb
MoJInMepa.
4. Krnaccugpukamus moJmMepoB 10 FTe€OMETPUN CTPOSHUS UX LENeil MaKpOMOJIEKYJI.
5. Knaccudukanus noauMepoB IO XapaKTEPUCTHKE PEryIIpHOCTH CTPOCHUS TJABHOM IEMu.
[Ipumepsl.

6.CtpykTypa nonumepos. JIBa ypoBHS CTPYKTYpHOI OpraHu3alliy MOJMMEPOB: XUMUYECKOE CTPOCHUE

nenu, KoHpUrypanus 1 KoH(GOpMaIHs LETH.
7. Knaccudukanus moIuMepoB IO MPUHAATIC)KHOCTH MAKpPOMOJEKYIbl K OINPEACTICHHOMY KIIACCy
XUMHYECKUX coequHeHuil. [Tpumepsl.
8. T'oMomonumepsl U COMOIMMEPHI, TUITBI COMOIMMepoB. [Ipumepsr.
9. Monekymsapaas macca (MM) monuMepoB, Kak CpeqHssl KOJTUYECTBECHHAs XapaKTEPUCTUKA MACChHI
MOJIEKYJT ITOJIUMEPOB.
10. Metompl OIpEICIICHUS MOJIEKYJISIPHOM MAaccChl MMOJINMEPOB: OCMOMETPHUYECKUH,
BHUCKO3UMETPUIECKH, (D Yy3UOHHBIN.
11. Peakuuu cunHTte3a nonumepos. [lonnMepusanus, OCHOBHbIE XapaKTEpUCTUKU peakuuu. LlenHas u
CTyIHeHYaTas NOJIMMEpHU3alHsl, X OCHOBHbIE OCOOCHHOCTH.
12. PagukanbHas MOJIMMEpPU3aLIHS. Cnoco0mI VHULUHAPOBAHUS CBOOOTHO-pPaIMKATBHOM
nojJuMepu3auu: GoTo-, TePMHUUECKOE UHUIIMHPOBAHHE, HCIIOIb30BAHUE XUMUYECKHX MHUIIUATOPOB.
[Ipumepsl.
13. CuHTe3 noauMepoB peakiueil noauMepHu3aluy, OCHOBHBIE CTaAUU mpouecca. Poiab HHrHOUTOPOB
U PETYJSTOPOB PEAKIIMU MOJIMMEPHU3ALUH.
14. onnas mnonuMmepusanusi, €€ 3aBUCHUMOCTb OT HPUPOABI MOHOMEpa M THUIA MPUMEHSEMOIo
KaTajan3aropa.
15. Karanuszatopbl KaTHOHHOM MOJUMEpHU3allMM, pOJb COKaTalu3aTopoB. MexaHU3M mpoliecca.
DneMeHTapHbIE CTaIUU, UX CKOPOCTb.
16. AHMOHHas TMoJMMepU3alus, MPUMEHSeMble B peakUuu Katanu3atopbl. OCHOBHBIE CTaJuU
mpotrecca.
17. CnocoOsl mpoBeieHus peakiuu noaumepusanuu. [lonumepusanus B Macce, pacTBOpE, IMYJIbCUH.
18. CtpoeHne MOHOMEPOB, CIOCOOHBIX BCTYNATh B PEAKLHUIO MOJUKOHAeHCAMU. DYyHKIIMOHATBHOCTh
MOHOMEPOB U UX CIIOCOOHOCTh 00pPa30BBIBATH JMHEMHbBIE U ceTYaThie MoauMepsl. [Iprumepsl.
19. TlonyyeHne MOIMMEPOB METOJOM IMOJUKOHJEHCauu. Ee OCHOBHBIE OCOOCHHOCTH, OTIMYHE OT
peaKuuy NoJIuMepU3aIIH.
20. Tumsl peakuuii moJMKOHACHCAIIMHU. PaBHOBECHas M HEpaBHOBECHAs MOJUKOHJCHCALUS, TOMO- H
reTeponoyiMKoHaeHcaus. [Ipumepsr.
21.B 1939 r. amepukanckuil xumuk Kaposzepc (kommanust [{foroH) U3 ABYXOCHOBHOM aJUMMHOBON
kuciaotel HOOC-(CH,)4-COOH wu  rekcamermnenauamuaa HoN-CHp-(CHz)s-CHo-NH, - mosyamn
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BBICOKOMOJICKYJISIPHOE COCIUHEHUE, KOTOPO€ WCHONB3YIOT MJIsi MPOU3BOJICTBA CHUHTETHUECKUX
BOJIOKOH. Hanuimre ypaBHeHHE peakIuy, YKaXXUTE €€ TUIl U Ha30BUTE MPOAYKThI PEaKIUU.
Ilpumepwr 3-20 6onpoca bunema.
1. YkaxuTe peakuuto noauMepr3aluu:

A) nCH,=CH; — (— CH, — CH» —)n

B) CH3; — OH + HBr — CH3Br + H,0O

B) C;Hs0H + CH3COOH — CH3COOC;Hs + H,0O
I') NnCgH1206 — (CgH1005)n + H,O. OTBET MOSICHUTS.
2. V3 xakuXx BEUIECTB IOJIYYaIOT HCKYCCTBEHHBIE BOJIOKHA?
A) HedTh; b) nemmronosa; B) kameHHBIH yrob; I') mpupoaHsbIii ra3
3. Knaccupunupyiite ¥ HA30BUTE HUXKE MPUBEIACHHBIA IMOJMMEP 1O BCEM H3BECTHBIM JUISI HUX
kinaccupukanuaM (MO0 XHUMHUYECKOMY COCTaBY MaKpOMOJIEKYJbI, MO COCTaBy OCHOBHOM IeNHU
MaKpOMOJIEKYJIbl, IO CTpOeHHI0 (dopme, TeOMETpUH) OCHOBHOM IEMH MAaKpOMOJEKYIIbI):
NOIUBUHULAYEMAM.
4. [IpocTpaHCTBEHHYIO (hOPMY MOJICKYJ UMEET CIASAYIOUINI MOIIMep:

A) pesuna; b)nemmnonosa; B) cuHTeTHueckmii kayuyk; ) mosmmponuieH.

5. Uro sBISETCS aKTUBHBIM IEHTPOM MPH MOJIMMEPU3ANNNA BHHIJIOBBIX MOHOMEPOB B MPHUCYTCTBUU
WHUIUUPYIOIIEH CUCTEMBI Fe®* + Hy0,? OTBeT OSICHUTS.
a) KaTUOH; 0) aHWMOH; B) CBOOOIHBII paJivKaj; T') HOJMMEPHU3AIHS HE IPOTEKALT.
6. MexaHu3M MoiMMepHu3aluid METUIMETaKpUiaTa B KUIKOM aMMuake (karanuzaTop — kanuit). Kak
W3MEHHTCS CKOPOCTh PEAKIIMH ITPH 3aMCHE KaTUs JIATHEM?
7. Kakue MOHOMEpHBI CITIOCOOHBI y4aCTBOBATh B PAAUKAIbHON NojauMepu3anun? OTBET MOSACHUTS.
a) OKCHJ dTWieHa; 0) ¢opMaibIerua; B) METaKpWIOBas KUCJIOTA; T') aMHHOYKCYCHasi KHCJIOTa, JT)
OKCHMACIIsSHasl KUCTIOTA.

Bonpocsl K HMTOrOBOMY 3a4eTy 10 AUCUUILIMHE «XUMHUS BbICOKOMOJIEKYJISIPHBIX COeIMHEHM D)
1. OcnoBuble otanunst BMC or HMC. IlpupoaHsie 1 CHHTETUYECKHUE TTOTUMEPBI.
2. OcnoBuble nousTus xumun BMC: MmoHOMEp, TTOJIMMED, OJTUTOMEP, MAKPOMOJIEKYJIa,
MOJIMMEPHAsI LIeTb, 3BEHO 1IENH, CTeNeHb noauMepusanuu. Cea3p Mexay MM MoHoMepa u
nonumepa. Crernudurka MOHIATHS «MOJIEKYJISIpHAs Macca MoJuMepay MPUMEHUTENBHO K
MOJIMMEPHBIM BELIECTBAM.

3. Krnaccugukanys nomuMepoB 1o NprUHaAICKHOCTH MaKpOMOJIEKYJIbI K ONPEIEICHHOMY
KJIACCYy XMMHYECKHUX COCUHEHH: MONMHONIeQUHbI, TOTUINEHBI, TOTUIPUPDI, TOTHUAMUIBI,
MOJTMKAapOOHATHI.

4. Knaccudukanys mnonmMepoB Mo XUMHUIECKOH TPUPOJIE aTOMOB, 00pa3YIOIIUX TNIaBHYIO
Lenb IoJuMepa

5. Knaccudukanus mo reoMeTpuu CTpOCHUS IEMH MaKPOMOJIEKYIL.

6. ["'omomnonuMeps! U COMOTMMEPHI, THUITBI COMOTMMEPOB. [IpumepsL.

7. Knaccudukaius mnonmMepoB Mo XapaKTepUCTHKE PEryIIPHOCTH CTPOCHUS TJIABHOH IISTIH.
[Ipumepsr.

8. Mertoap! Moy4eHus! BHICOKOMOJIEKYIISIPHBIX COEAMHEHUH.

9. Peaxmuu cunTesa nonumepoB. [lonumepusaiivs, OCHOBHBIE XapaKTEPUCTUKU PEAKIIHH.
[lenmHas u cTryneH4aTasi HOJTUMEPU3AIIHS, UX OCHOBHBIE OCOOCHHOCTH.

10.  PagukanpHas moymmMepu3sarys. CriocoObl HHUITUUPOBAHUS CBOOOTHO-PaTUKATBHON

MOJIMMEpH3aIui: POTO-, TEPMUUECKOE HHUIIUMPOBAHUE, UCTIOIH30BAaHIUE XUMUIECKIX
UHUIMATOPOB. [IpumMepsl.

11.  HouHas nmonumMepu3aius, €€ BUIbI B 3aBUCIMOCTH OT IPUPOJILI MOHOMEpA U THIIA
MPUMEHSEMOr0 KaTajinu3aropa.

12. Karunonnas nonumepuzanus. KatanuzaTopsl U cokaTain3aTopbl. Biusiaue npupos
PacTBOPUTEIISL.
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13. AHuOHHas MoOJMMEpU3aLUs, IPUMEHSIEMbIC B pEaKIIuy KaTanu3aTopbl. OCHOBHBIE CTAHH
mporecca.

14.  AHMOHHO-KOOPAMHAIMOHHAA MOJIMMepHu3anus. TUIbI IPUMEHSAEMBIX KaTaIN3aTOPOB.
15.  Cnoco0sl poBeeHus peakiuy noaumepusanuu. Ionumepusanus B Mmacce, pacTBope,
3MYJIbCUU.

16.  [lomyueHue noaMMeEpOB METOJOM MOJIUKOHAECHCAMHU. Ee 0cCHOBHBIE OCOOEHHOCTH,
OTJIMYME OT PEaKLUU MOJIMMEPU3ALINN.

17. CrpoeHue MOHOMEPOB, CHOCOOHBIX BCTYNATh B PEAKLIUIO IIOJIUKOHICHCALIH.

@OyHKIIMOHATBHOCTH MOHOMEPOB U MX CIIOCOOHOCTH 00pPa30BHIBATh JTMHEWHBIC M CETUATHIC
nosinMepsl. [Ipumepsr.

18. Turbl peakiuil MOMMKOHIeH AU, PaBHOBECHAs! 1 HEPABHOBECHAS IIOJIMKOHICHCALIU,
TOMO- U TeTeponoMKonaeHcanus. [Ipumepsi.

19.  Xumuueckue peakuy U XUMUYECKUE TIpeBpalieHus noauMepos. [lonnMepananoruyasie
IIPEBPALLCHUS.

20. Peakuuu necTpykuuu U CIIMBaHUS NOJIMMEPHBIX Lenei. Pusndeckas AeCTpyKLus,
XMMHMYECKas TUAPOJIUTHYECKAs JECTPYKLUS FeTePOLCIIHBIX oaumMepoB. Tepmuueckas,
XUMHUYECKasl, OKUCIUTEIbHASA JECTPYKLIHS; MEXAHU3M PEaKIUA OKUCICHHUS ITOJIMMEDPOB.
AHTHUOKCHIaHTHI.

21.  Crpykrypa noaumepoB. Kordopmarus Mmakpomonekyil. 'mOKOCTh enu moIuMepoB.

22.  ArperartHblie 1 (pa3oBble COCTOSIHUS BeliecTB. AMOp(HBIE, KPUCTAITMYECKUE,
KPUCTAJIIU3YIOIIHUECS TOJIMMEPBI.
23.  Tpu puzmueckux cocTosTHUSA aMOPPHBIX MOJIUMEPOB. TeMepaTyphl Mepexo/I0B:

temneparypa crekinoBanus (T.) u remneparypa texkydectu (T;). CTekoobpasHoe
BBICOKODJIACTUYHOE M BA3KOTEKY4ee COCTOSHUE MOJTMMEPOB.

24, Tepmomexannveckre KpuBble aMOPGHBIX MTOJMMEPOB. BiusiHIEe MOJEKYISIPHON MacCh
MOJIMMEPOB Ha TEMIIEPATYPy CTEKIOBAHUSL.

25.  Ilpupona pactBopoB BMC. CBoiicTBa pacTBOpOB noiaumepoB. OrpaHHYEHHOE U
HeorpaHnueHHoe HaOyxaHue. da3oBble AUarpaMMbl COCTOSHUS paCTBOPOB NOJAMMEPOB. CTYAHH.

26.  Monekynspnas macca (MM) nmoimmepoB, Kak cpeHssi KOJTUIECTBEHHAsI XapaKTePUCTUKA
Macchl MOJIEKYJI OJIMMEPOB.

27.  OmpeneneHue MOJIEKYISIPHOTO Beca IMOJMMEPA BUCKO3UMETPHUUECKIM METOIOM.

28.  OtHocuTeNbHAas, MPUBEJICHHASA U XapaKTepUCTUUECKas BA3KOCTh, UX pa3MepHOCTH. CBs3b

XapaKTEPUCTUYECKOU BA3KOCTH C MOJIEKYJIIPHOW Maccoil monumepa. Y paBHeHue Mapka-
XayBuHka-KyHa. Bucko3umeTrpusi, Kak METOJ ONPEEIEHUS CPETHEBA3ZKOCTHOU MOJIEKYIISIPHON
Macchl MOJINMEpa.

29.  Mertos! onpeienieHus] MOJIEKYIISIPHON MacChl OJTIUMEPOB: OCMOMETPUYECKHUH,
BHUCKO3UMETPUYECKHM, MeTOT AMP Y31, METOJT YIIbTPALleHTPU(PYTUPOBAHUS, METO]
CBETOpACCESIHUS.

30.  Peakumu oTBepKAeHUS. IHUIIMATOPHI M KaTalln3aTOPBl OTBEpKACHU. Touka
rejaeo0pazoBaHMUs.

31.  Poxp HHTHOMTOPOB U PETYISATOPOB PEAKIINH ITOJIUMEPU3ALIIH.

32.  KapOouenuslie nosumepsl. TUITBI TOJIUMEPOB, CIOCOOHBIX KPUCTAJUIU30BATHCS.
3aBUCUMOCTh TEMIIEPATyphl CTEKJIOBAHUS OT XUMUYECKOTO CTPOEHUSI MOHOMEPOB.

33.  Tlomudytunen. Crioco6s! nomyueHus. CBOHCTBa MaKpOMOJIEKYJI MOJIMITHIICHA, B
3aBHCHUMOCTH OT cIoc000B nosyueHus. [Ipumenenue.

34.  TlomumponuieH. CriocoObl MoydeHusi, CBOMCTBA, IPUMEHEHHE.

35.  TlomumzoOyrunen. CriocoObl MOTydeH s, CBOWCTBA, TPUMEHEHHE.

36.  ITomuctupoin. CrnocoObl NOTYUYEHUs, CBONCTBA, IPUMEHEHHUE.

37. DJIEMEHTOOPTaHUYECKUE COCTUHEHUA. DnacTomMepsl. [loucrinoKcaHsl.

38.  Ilomyuenue eHoNBHO-(DOPMATIBIACTHAHBIX CMOJ (HOBOJIAUHBIE, PE30JIbHBIE).
39.  TomuBuamixnopua. CriocoObl MOTyYeH s, CBOWCTBA, TPUMEHEHHE.

40.  Ilommyperansl. [lomyueHue, npuMeHeHHE.
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41.  Tlommuaxpunonutpui. Ilonydenue, npuMeHEHNUE.
42.  TlomuBuuunareraT. CriocoObl MOTyYeHUs, TPUMEHECHHE

Bonpochl Mo 0CHOBHBIM pa3iejiam

AUCHUIIMHBI «XHMHSA BHICOKOMOJIEKYJIAPHBIX COeIMHEHUII»
[Tonyuenue BMC wMetomoM mnoiumepusanud. MoHOMEpbl Il  CHUHTE3a. MeXaHU3MBbI
MOJIMMEPU3AIUH.
PanukanpHas momumepusanus. UHunuaropsl. BiausiHue pa3nudHbiX (pakTOpoB Ha paJIuKaIbHYIO
nosimMepuszanuio. Ctaauu mporecca.
Katnonnas nonmumepuzanus. Katanuzaropel. Craguu npouecca. Kunetuka noJmmepusaiuu.
AHWOHHAS ToMMepu3aius. HUIUUpOBaHKUE, POCT MU U OOPHIB IETH.
AHMOHHO-KOOpAMHAIMOHHAs — nohauMepuszauus. Karamuzatop Iurnepa-Harra. Mexanusm
MOJIMMEPU3AIUH.
CrniocoObI TpoBeACHUS TTOJIMMEpHU3aIiu (B 0JI0Ke, B PaCTBOpE, CYCIICH3UHU, IMYJIbCUHN).
Teopus conosmMepusanuu. Paznuune Mexay paJuKalbHOU U MOHHOM CONOJIMMEPU3ALUEH.
[Tonydyenue noaucTuposa paauKaibHOW U HIOHHOW MoJIMMEpu3alueid. X UMUYECKHUE MTPEBPAILICHUS
MOJIUCTUPOIIA.
OcobenHocT 00pa3oBaHUs MOJIMMEPOB METOIOM ToMKOHAeH cauu. Teopus Kaposepca.
Knaccudukanus nporeccoB noiukonaeHcanuu. PaBHoBecHass monmkoHaeHcanus. JecTtpykuus u
OOpBIB IIENU IIPH PABHOBECHOM IMOJTMKOHCHCAITUH.
Cunre3 nmonmaMuioB. [ MaponuTuyeckast oJIuMepH3aIus JTaKTaMoB.

DOu3nKo-XUMHUS N0JIMMEpPOB
I'mppoauHamuyeckue CBOMCTBAa MAKPOMOJIEKYII B pacTBopax. Buckosumetpusi.
CBsi3p XapaKTEpUCTUUYECKON BSI3KOCTH C MOJIEKYJSIPHOM Maccol M CpEeIHUMHU pa3Mepamu
MakpoMosiekyil. YpaBHeHnue Mapka-Kyna-XayBunka.
Mertoibl onpeesieHusl CPEAHEBECOBOM U PCEAHEUNCIOBOM MOJIEKYJIIPHOW MaccChl.
Knaccuueckass Tteopust pactBopoB nosaumepoB ®dnopu-Xarrunca. Koncranta Xarrusca,
BUpHATIbHBIE KOA(PUITHECHTHI.
PaBHOBecue B pacTBOpax  NOJIMMEP-PACTBOPUTENbL.  TepMONMHAMUYECKUH  KpUTEpUU
PacTBOPUMOCTH.
rMOKOCTb LEMHBIX MOJIEKYII U €€ CBA3b ¢ (PU3UKO-MEXaHUYECKUMH CBOMCTBAMU MOJIMMEPOB.
Kondopmanus nonuMepHsIx Lemnei. Y cioBus, TOMyCKarolue MoJHOe «CBOOOIHOE) BpallleHUE.
TennoBoe nBUkKEeHHE B MOJUMEpHBIX Tenax. Craructudeckuit cermeHT. CBOOOAHO-COUICHEHHAs
LIETIb.

Du3uKa MoJuMepoB
CaoiicTBa aMOpP(PHBIX U KPUCTALIMYECKHUX MOJIUMEPOB. TepMoMexaHnuecKue KpuBbie aMOp(hHBIX
MTOJINMEPOB.
Bricokoanactruueckoe cocTosHME TOJUMEpoB. HIbkHMII Tipeaen MOJEKyIspHOM  Macchl,
HEOOXOUMBIN JIJIs1 TPOSIBIICHHS] BEICOKOYJIACTUYECKOM 1eopMaIivi.
Kpucrannnueckue nonumepsl. BiusiHue opreHTanu Ha MEXaHUYECKHE CBOMCTBA MOJIMMEPOB.
XUMHYECKHUE TPEeBpaIeHUsI TOJUMEPOB (MTOJIMMEPAHATIOTUYHBIE MTPEBpAIeHNUs, CIIIMBAaHUE, OJIO0K-
Y TIPUBUTAs CONOJIMMEpPU3AIIH).
HaamonexynspHas cTpykTypa MoJIuMepoB.

[TpriMepHbIe BOOPOCHI K pyOEKHBIM KOHTPOJIBHBIM MO AUCIUIIINHE
«X¥MUS BBICOKOMOJIEKYJISIPHBIX COEAMHEHUI»
YeM OTaM4aroTCs MOJIMMEPHI OT BBICOKOMOJIEKYJIIPHBIX COSUHEHUI?
Otmune BMC 0T HU3KOMOJEKYJISIPHBIX COETMHEHNN?
Homenknartypa u cTpoeHue nmoJimMepoB (KJIacChl U MOJKIACCHI)?
Homenknarypa 1 cTpoeHHe NoJUMepoB (TPYIIIb, TOATPYIIIbI, BUBI)?
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5. Buasl uzomepun nonumepos?

6. IIpuponnbie momuMepsI?

7. Kaydyk u CHHTETHYECKHE MTOTUMEPHI?

8. Oco0mbie cBOMCTBA MOJUMEPOB?

9. HaagmounekynsipHbie 00pa30BaHUs U3 MOJIEKYII MOTUMEPOB?

10. PenakcanimoHHbI€ MPOIIECCHI B OIUMEpPax?

11. MonexynsspHO-MacCOBbI€ XapaKTEPUCTUKH ITOJIUMEPOB?

12. CpenneuuncnoBas ¥ cpeHeMaccoBas MOJIEKyIsipHbie Macchl BMC?

13. Metozp! onpeaeneHus: CpeIHEUNCIOBON U CPETHEMACCOBOM MOJICKYIsIpHBIX Macc BMC?

14. Dnactrueckas u miactuyeckas neopmanun?

15. Tepmoanactuueckue 3¢ HeKTh?

16. IIpupoa 21acTUIHOCTH KaydyKa?

17. 3aBucUMOCTB pazMepa MaKpOMOJIEKYJI OT JUITMHBI LEIH, eaJIbHBIN KiIIyOOK?

18. PeanbHble KITyOKH, BIUSHUE TEMIIEPATYpPhl U PACTBOPHUTENS HA UX pa3mep?

19. ®opma MakpOMOJIEKYJI B KOHIIEHTPUPOBAaHHBIX PacTBOpaxX M CTeKIax, reopema diopu?

20. IToBOpOTHO-U30MEPHBIA MEXaHU3M T'HOKOCTH IETIH?

21. Tepmoaunamudeckuii cerment Kyna?

22. IlepcucreHTHas THOKOCTH?

23. Kunetnyeckasi THOKOCTh 1enu?

24. MexaHU3M 3JaCTUYHOCTU MOJIUMEPOB, YIIPYTrOCTh UCABHOTO raza?

25. YpyrocTb MoJIMMepHON CEeTKH?

26. Bsa3koymnpyroctb, ee MeXaHu3m?

27. DHTaIBIMS CMEIIEHUS ISl pacTBOpoB BMC?

28. ITapamerp PactBopumocTu I'nunpaedpanrta?

29. DHTpoNUs cMemeHus it pactBopoB BMC?

30. Teopus dnopu-Xarruuca?

31. ITapamerp B3anmoaeticTBus dnopu-Xarruaca?

32. KonnuratuBHble CBOWCTBA PACTBOPOB MOJIUMEPOB?

33. Habyxanwue moymmMepos?

34. BsA3KOCTh pacTBOPOB MOJIUMEPOB?

35. Ompenenenne MOJNEKYISIPHON MacChl TOTMMEPOB U3 JAHHBIX 110 BA3KOCTH PacTBOPOB?

36. ITonuanekTpoauTsI?

37. BSI3KOCTh pacCTBOPOB MOJTUIIIEKTPOIUTOB?

38. PaBnoBecue Jlonnana?

39. CocTostHHSA, B KOTOPBIX MOTYT CYIIIECTBOBATH ITOJIUMEPEI.

40. TepmoMexaHUUECKHE KPUBBIE.

41. TepmoMexaHUUYECKHE KPUBBIE CTEKIO000PA3HBIX MTOJIMMEPOB.

42. CeMeiCTBO TEPMOMEXAHUUECKUX KPUBBIX JUISI TOJTUMEPIOMOJIOTOB .

43. BiaustHAE TIOBBIMIEHHS )KECTKOCTH MaKPOMOJIEKYJT Ha TEPMOMEXaHUYIECKHE KPUBBIE.

44. OueHka BETUYMHBI CETMEHTA U3 TEPMOMEXAHUYECKHX KPUBBIX JJII TOTUMEPTOMOJIOTOB.

45. BaustHue pe)XMMOB HCTIBITAHUH Ha XapaKTep TEPMOMEXAHHUECKUX KPHBBIX.

46. OcoOEHHOCTH CTEKIIO00Pa3HOTO COCTOSTHUS TTOJMMEPOB.

47. CB0oOOIHBIN 00BEM B MOTUMEPAX.

48. CTpyKTypHOE 1 MEXaHUYECKOE CTEKJIOBaHHE.

49. CrtocoObI onpeieTIeHHsT TEMITEPATyPhl CTEKIIOBAHHMS.

50. 3aBHUCHMOCTh TeMIepaTypbl CTEKJIOBAaHHUS OT CTPYKTYpPhl TOIUMEPOB W BIHSHHUS JIPYTHX
(bakTopoB.

51. PactskeHHe CTEKII000pa3HBIX MOJIUMEPOB.

52. BniusiHue TeMnepaTypbl Ha KpUBBIE «ae(opMaIius-HanpspkeHUe» CTeKII000pa3HbIX MMOJIMMEPOB.

53. BBICOKO?TaCTUYECKOE COCTOSIHHE TTOTUMEPOB.

54. Kpucraiiandeckue COCTOSHUS TOJTUMEPOB.

55. CTpoeHne KpUCTATMYECKUX TOIMMEPOB.
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56.
S7.
58.
59.
60.
61.
62.
63.
64.
65.

66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.

78.
79.
80.
81.
82.
83.
84.
85.
86.
87.
88.
89.

CKOpOCTh KpUCTAJIIIM3ALUH IOJMMEPOB.

BnusiHue Ha KpucTaTM3alyIo MOJIMMEPOB Pa3INUHbIX (PaKTOPOB.

Kpussie «aedopmarus-HanpspkeHre» KpUCTAIUTMYECKUX TOJTMMEPOB.

PactskeHne KpUCTAIIIMYECKUX MTOJTMMEPOB.

TepMoaMHaMKKa CUHTE3a ITOJIMMEPOB.

LlenHbIe U CTyIIEHYAThIE MPOLECCHI IOJTUMEPU3ALINH.

CBo0Oo1HOpagMKaIbHAs! TOJIMMEPU3aLL.

MeTo1p1 HHUITUUPOBaHUSI CBOOOAHOPAIMKAIILHOM MOJIMMEPHU3aLUH.

Kunernka cB000IHOpaANKATILHON TTOIUMEPU3ALINH.

BnusHue  KOHUEHTpaluuu  UHUIMATOpPa M TeMmmepaTypbl Ha  CBOOOJHOPATUKAIBHYIO
MIOJIMMEPU3ALIUIO

AKTHBHOCTH MOHOMEPOB B PEAKIIUAX CBOOOJHOPAAUKAIILHOM MOTMMEpPU3aLIUU.

OpueHTanys MOHOMEPHBIX 3BEHBEB B PEAKIUAX CBOOOIHOPAINKAIBHOM MOIMMEPU3AIIUH.

Honnas nonumepuszanusi.

Paznuuuns mexay paaMkanbHONW U HOHHOMW MMOJMMEPU3ALUSIMU.

M oHHO-KOOpAMHALIMOHHAS TIOJIMMEpPU3aLHsL.

ITonukonaeHcanus.

Oco0eHHOCTH LEMHBIX U CTYIIEHYAThIX MPOIIECCOB MOTUMEPHU3AIIHIH.

Crioco0bI MPOBEICHNS IPOIIECCOB MOJMMEPU3AIIUH B TPOMBIIICHHOCTH.

OMYJIbCUOHHAS U CYCIIEH3UOHHAs MOJIMMEPHU3ALIUU.

XapakTepHble 0COOCHHOCTH MaKpOMOJIEKYJI KaK PearcHTOB.

BnusHue cocefHUX 3BE€HbEB HA XUMUUYECKHUE MPEBPALLEHUS MAKPOMOJIEKYIL.

MaxkpoMoJeKysipHble ¥ HAAMOJICKYISIpHbIE AS(G(EKT TpPU XUMHUECKHX IPEBPALICHUIX
MaKpOMOJIEKYJI.

KoonepaTtuBHble B3aMMOJAEHCTBHS IPU XUMUYECKUX IIPEBPALLECHUASIX MAKPOMOJIEKYIL.

CuinBaHue NOJIUMEPOB.

Brichixanue kpacok.

Bynkanuzanus kayuyykos.

OTBepkaeHUE MOKCUTHBIX CMOI.

JecTpyKius noJuMepoB.

Tepmuueckast JECTPYKIMS IO PAIUKAIIBHOMY MEXaHHU3MY.

HepanukanbHele peakiuy JeCTPYKLUH.

TepMooKuCIHTENbHAS TECTPYKIU.

doToaecTpyKUU.

ITonrmepaHaIOruYHbIE IPEBPALLCHHUS.

XVMHYECKHUE MPEBPAILEHNUS LEIUTIOIO03BI.
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MeTtonnyeckune peKOMeH/IAIUH N0 OPTaHU3AIMH CAMOCTOSITEIbHOI padoThI CTY/IeHTOB
W3noskeHbl B IpHIaraeMbIX MOCOOUSIX:

1. Yueopuna T.M. Beedenue 6 Xumuro 8bICOKOMONEKYNIAPHLIX COeOUHeHull . yde0.-MeToj. TocoOue st
CTYJICHTOB XHMHKO-TEXHOJIOrHYecKuX (akynbTetoB. //T.M.Uuropuna; ®I'BOY BIIO «CeBepo-OceTHHCKHIA
rocynapctBeHHbI yHuBepcuTeT M. K.JI. XerarypoBa» — Bianukaskas, 2018. — 87 c.

2. Yueopuna T.M. Ilpaxmuxym «Bvlcokomonekynsapuvie coedunenus»: y4e0.-METOA. TOCOOHE s
CTYy[ICHTOB XHMHKO-TEXHOJIOTHYECKOTO (akyinpTera (OakamaBpuar), HampaBienue — xumusi (B1.6.13) /
T.M.Yuropuna; ®I'bOY BIIO «Cesepo-OcernHcknii rocynapcTBeHHbIH yHIBepcuTeT uM. K.JI. XeTarypoBa» —
Bmanukaskas, 2018. — 44 c.

Jumepamypa
1. 10. JI. Cemuukos, C. ®@. XXunsuos, C. /. 3aiiies. Beenenue B xumuro monumepoB. —M.: Jlans, 2014. —
222 c.
2. Kupeer B.B. BricokomonekymsipHbie coenHeHns. //YaeOHuK s 6akanaBpos. - M: FOpaiit, 2013.
3. Iumonok M.B. CoBpemennsie noiaumepHbie Marepuaisl. / M.B. Ilummonok. — MuHck: Beimaiimas
mkona, 2017. - 280 c: wum. - Pexum  gmocryma: mo  moamucke. —  URL:
http://biblioclub.ru/index.php?page=book&id=560815. — bubauorp. B xu. — ISBN 978-985-06-2902-9. —
TekcT: 31IeKTPOHHBII.
4. Xaxumymma FO.H. Xumust u ¢usuka monumepos. dusndeckne COCTOSHHUSI MOJIMMEPOB : yueOHOE
nocooue / Xakumysums FO. H. - Kazans : U3narensctBo KHUTY, 2017. - 141 c. - ISBN 978-5-7882-2215-
8 - Tekcr: onexrtponsbii  // OBC  "KomcympranT  crymenta':  [cait]. -  URL:
http://www.studentlibrary.ru/book/ISBN9785788222158.html - Pesxum mocTyrma: mo mo ImicKe.
4. Kysznenos, B.A. [IpakTukyM 1o BEICOKOMOJEKYJISIpHBIM coenuHenusiM. / B.A. Ky3nenio; MUHHCTEpCTBO
obOpa3oBanus u Hayku P®, denepanbHoe TocymapcTBeHHOE OIOKEeTHOE 00pa3oBaTelbHOE YUPEKIACHHE
BBICLIETO MPOQECcCHOHANBHOIO 00pa3oBaHusi «BOpPOHEXKCKMH TOCYAapCTBEHHBIM YHHBEPCUTET». —
Boponex: Mszparensckuiéi gom BI'Y, 2014. — 167 c. : cxem., Tabm. — (YueOHuk BopoHexckoro
rOCyAapCTBEHHOTO VHUBEPCHUTETA). —  Pexum JIOCTYyTIA: o TIOJITTHCKE. - URL:
http://biblioclub.ru/index.php?page=book&id=441593. — bubnuorp. B kH. — ISBN 978-5-9273-2141-4. —
TekcT: 31eKTPOHHBII.
5. Kypenkos B.®., bynapuna JI.A., 3aukun A.E. [Ipaktukym no (pu3nke U XMMHAU BHICOKOMOJIEKYIISPHBIX
coequHeHni. — M.: Komoc, 2008.
6. Tyropckuit M.A., Jymuna O.A. BricokomonekymspHele coeguHeHus. — M.: MUTXT um. M. B.
Jlomonocosa, 2015. — 72 c.
7. CumOupckux E.C. CpoiicTBa pacTBOpPOB BBICOKOMOJIEKYJSAPHBIX COeAMHEHMH. - Muuypunck: WU3a-Bo
Muul'AY, 2014. - 25 c.
8. A. A. Tarep. ®usuueckas xumust nmosmmMepos. // Tlog pea. A. A. Ackaiackoro. - 4-¢ u3j., nepepad. u JOoI.
- M.: Hayunsriii mup, 2007.
9. [lpakTukym mo xumun U ¢usuke nomumepos. //Ilox pen. B.®.Kypenkosa. - M.: Xumus. - 1995.
10. Hluwonox M.B. Ctpykrypa noinumMepasix tein.//M.B.1Humonok. Mu.: BI'Y, 2003. - 38c.
11. Xoxnos A.P., Kyuanos C.U. Jleknuu o ¢pusudeckoi Xumun noinumMepos. — M.: Mup, 2000. — 192 c.
12. Bunorpagosa C.B. [lonukonaeHcalinoHHbIe npoliecchl U noaumepsl. — M.: Hayka, 2000. — 371 c.

Bomnpocsl Kk caMOCTOATEILHOM MOATOTOBKE CTYACHTOB 110 IUCHUILIHHE

«XHUMHA BBICOKOMOJIEKYJIAPHBIX COeIHHEHUIN»
. Knnaccugukanus noimMepoB Mo XHMHUYECKOMY COCTaBy, 10 BEIMYMHE MOJIEKYJISPHOM Macchl, IO
IIPOUCXOXKACHUIO, TI0 CTPOCHUIO OCHOBHOM LIETIH.
. Knnaccudukanus nonuMepoB no XuMU4ecKoi MpUpoe OCHOBHOM I11enH, 1o (opMe MaKpOMOJIEKYJI, MO
croco0y MOJIy4YeHHs, 10 OTHOLICHHUIO K HarpeBy.
. [Homumepuszanusa. ['eTeponuTHYECKU M TOMOJUTUYECKUN pa3pblB BaJEHTHBIX CBs3el. PannkanbHas
nonumepusanua. MexanusM M CTaAuM pPaJuKaIbHOM IOJMMepU3anuu. MHUIuMaTopsl paguKalbHOU
MTOJIMMEPU3ALUH.
. Kuneruka pagukanbHoi mnonumepusanmu. Peakuum mnepenaun nenu. PexomOunamms. Poct
MaKpOpaJuKaioB U oOphIB Lenu. BiusHue pa3nuyHbix (GakTOpoB Ha paguKaibHYIO MMOJIUMEPU3ALINIO
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(Temmeparypsl, MPUPOJBI KaTaau3aropa, KOHIUEHTpalud MOHOMeEpa, JaBieHus). PanuxanbHas
conoauMepuzanus. Teopus conoauMepu3annm.

5. Karanuruueckas mnonuMepuzanus. OTIHYUTENbHBIE 4YEPThl IO CPABHEHHUIO C PaJUKaIbHOM.
NHnnmnpoBanue, pocT MAKpOUOHOB, IPEKPAILIEHHE POCTa.

6. Karnonnass monumepusanus. Bo3HUKHOBeHHWE akKTUBHOrO 1eHTpa. Karamuzatopel. [Ipumep
KaTaJTUTUIECKON TonuMepu3aiuu B npucytctBuu SnCly.

7. Kunetuka KaTMOHHOM MOJUMEpPHU3ALMUU (3aBUCUMOCTh CKOPOCTH MOJUMEpPU3AIMU OT KOJIMYECTBA
KaTajau3aTopa, CTEHNeHH MOoJMMEpH3allMi OT KOJIMYeCTBAa HWHHULMATOpa U MoHoMmepa). Poib
COKATaJIN3aTOpa B KATUOHHOM MOJIMMEPU3ALIHUH.

8. Anmonnas nonumepuzanus. Karanuzaropsl. MexaHu3M aHHOHHOM MOJMMEpPU3ALUU B MPUCYTCTBUU
aMHJ1a Kajaus B CPEJIe )KUIKOIO0 aMMHUAKa.

9. CnocoObl ocymiecTBlIeHUs Mpolecca nonuMmepusauuu (OjgouyHasi, B pacTBOpE, SMYJIbCUOHHAs H

CYCIIEH3UOHHAas).

10. Monnas comonmumMepuzanus. Pazimuus MexIy paaukaaibHOW M MOHHOM corojmMepu3anueii. Teopus
COIIOJIMMEP3aLIUH.

11. ITonumepsl HeENpeAeNbHBIX apoMaTH4ecKuX yrieBoaopoaoB. [lomuctupon. Celpbe, MexaHU3M
MOJIMMEPU3AIUH.

12. Crioco6bl  mosyyeHHs NOJMCTUpOJa. XUMHUYECKHE MpeBpalleHus noauctupona. [lonyuenue
MOHOOOMEHHBIX CMOJL.

13. INomukonaencanus. OcobeHHocTH oOpa3zoBanus mnonumepa. Teopust Kapozepca. Kiaccudukarms
IIPOLIECCOB MOJIMKOHIEHCAIIUH.

14. TepmoauHaMUKa MOJUKOHJEHCAMU. MexaHu3M pPaBHOBECHOH monukoHaeHcauu. [Iponeccs
JECTPYKIUU U 00pbIBa LIETIH [IPU PAaBHOBECHOM MOJMKOH/IEHCALIUH.

15. Cnoco6bl  monyuenue mnonudTUIeHTepedTanata. Ceipbe. XumuzM mnporecca. OcoOeHHOCTH
nosrydaeHuss w3 gumetwirepedranata (IMT) u STHICHTIUMKONS, W3 TepeTaieBOH KHUCIOTHI U
TUJICHTJIUKOJISL.

16. Cunte3 mnomumamunoB. Ceippe. [IpombinuieHHBIE  CIIOCOOBI  MONYy4YeHHSA. | MApPOIUTHUYECKAs
MOJIMMEpHU3aLHs JJAKTaMOB.

17. Xumuueckue mpeBpallleHus [OJMaMUA0B  (3aMEIllleHHe BOJOpOJa B  aMMJHBIX TIpyIIa,
B3aUMOJIeHCTBHE C (POPMaIbIEIUIOM B IPUCYTCTBUM KUCIIOT).

18. Metoabpl ompeneneHHus MOJEKYISIPHBIX Macc moiuMmepoB. CpenHeBecoBass M CPEIHEYHCIOBAsS
MOJIEKYJISIpHBIE Macchl. OCMOMETPUYECKUI METOA.

19. VpaBuenne Mapka-Kyna-XayBunaka. CBs3b XapaKTEpHCTUUECKOH BS3KOCTH C MOJIEKYJISIPHOW MacCOM
U CPEIHMMH pa3MepaMu MaKpOMOJEKYJ. BUCKO3MMETpUUYECKUI METOM ONpPENETICHUS] MOJIEKYJIPHOU
Maccel  mosuMepoB.  OrmpeneneHue  CTENEHH  CBEPHYTOCTH M (QOPMBI  MaKpOMOJEKYJ
BHCKO3UMETPHUECKH (3HaUEHHE TIOKa3aTens «a» B ypaBHeHUN Mapka-KyHa-XayBuHKa).

20. Iudy3noHHBII METO/ OIpeeNIeH s CPETHEBECOBON MOJIEKYISIpHON Macchl. Metox Jlamma. Meton
YIABTPALCHTPUPYTUPOBAHUS.

21. CBeropaccessHHEe KaK METOJ OIPEACICHUs CPEIHEBECOBOM MOJICKYISIPHOW MacChl. XUMHYECKUH
METO/]I OTIPEAEIEHUS MOJIEKYJIIPHOU MAacCHI.

22. PactBopsl monmumepoB. DakTophl, ONpeAENSAIONIMe pacTBOpeHHe U HaOyxaHHWE IOJMMEpPOB.
Tepmoaunamuueckuit kputepuii pactBopumoctd. OueHka rubkoctd nenu. [ToHATHS «Xopomuiy u
«ITOXOW» pacTBOPUTENb.

23. Knaccuueckast Teopust pacTBOpoB monumepoB Dropu-Xarruaca. 3aBUCUMOCTb OCMOTHYECKOTO
JaBJI€HHUS OT KOHLEHTpaluuu noiaumepa B pactBopurene. Koncranta Xarruhca, BUpHaJIbHbIE
K03 HUIIMEHTHI U UX (PU3HUECKUN CMBICTT.

24. PaBHOBecHe B pacTBOpax IOJIMMEP-PacTBOPUTENh. BO3MOXKHBIE CIydaW pacClIOCHUS CHUCTEMBI
aMOp(QHBII MosMMep-pacTBOpUTENb. 0-ycioBus, O-pacTBopuTens, O-remmneparypa. Dusnueckuit
cMbica O-temnepatypsl. «HeBo3myllieHHbIE» MAKPOMOJIEKYIIHI.

25. l'umpoarHaMUYEcKre CBOWMCTBA MaKpOMOJIEKYN B pacTBopax. Bs3KOCTh pa30aBICHHBIX PacTBOPOB
(oTHOCHUTENBHAS, YAETIbHAS, IPUBEICHHAS, XapaKTEPUCTHUECKAs).
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26. ['MOKOCTh IEMHBIX MOJEKYIT U €€ CBS3b C (DU3MKO-MEXaHHYECKUMH CBOICTBAMHU IOJHMEPOB.
[loTeHunansHOE 3HAUEHUE SHEPIMM BHYTPEHHEro BpalleHus. I[lepemernieHue OTIOENBbHBIX THOKHUX
y4aCTKOB MaKpOMOJIEKYJI.

27. Kondopmanus mnomuMepHbIX 1eneil. OcHOBHbIE BHIBI KoH(popManuii. BHyTpeHHee BpalieHue
MaKpOMOJIEKYJI. 3aBUCHMOCTb MOTCHIUAIBHON SHEPTHH OT yrila MOBOPOTA. YCIOBHS, OMYCKAIOIINE
MOJIHOE «CBOOOIHOEY BpallleHHUE.

28. TeroBoe  JABIDKEHHE B  TMOJMMEPHBIX Tenax. [loHATHE O  CTATHCTUYECKOM  CETMEHTE.
Tepmonunamuyeckast THOKOCTh 1enu. Kuneruueckast ruOkocTsb 1enu. CBOOOIHO-COUTICHEHHAST LIETIb.
29. Haubomee BEpoOSITHOE CPEOHEKBAIPATUYHOE PACCTOSIHHE MEXKAY KOHIIAMH MaKpPOMOJICKYJIbI.
Tepmonunamuyeckasi BeposiTHOCTh lenu. llapamerp sxectkoctu nenu. DakToOphl, ONpEENSIONINE
rHOKOCTh IIeTH ToJiuMepa (BeNIWYMHA MOTCHLIUAIBHOTO Oaphepa BpalleHHs, MOJIEKYIIpHas Macca,

4acToTa MPOCTPAHCTBEHHOW CETKH, pa3Mep 3aMeCcTUTeNeH, TeMIIepaTypa).

30. ClocOOHOCTh TMOMMMEPOB K KPHUCTALIU3ALMH (CTPOSHHE WEMH, JHEPrusi MEKMOJIEKYISIPHOTO
B3aMMO/JICHCTBUS, TMOKOCTD LIEMH, INIOTHOCTh YIAKOBKH MOJICKYI).

31. CoiicTBa aMOp(HBIX M KPUCTAJUIMYECKUX IOJIMMEPOB. TepMOMEXaHHUECKHE KpUBBIE aMOPQHBIX
nosiuMepoB. [IpakTuueckoe 3HaueHne yueHus o pa3oBbIX U (PU3MUECKUX COCTOSHUSX MTOJTUMEPOB.

32. BBICOKOAJIAaCTUYECKOE COCTOSHUE IMOJMMEPOB (TepMOAMHAMUKA). HWKHUI mpemen MOJeKyJIIpHOU
Macchl, HEOOXOUMBII I MTPOSBIEHUS BEICOKOAIACTUYECKON JeopMaIuu.

33. Bsskotekyuee cocrossHHe moiauMepoB. Kpucrammmueckue monumepsl. KpuBas —pacTsKeHHS
KPUCTATTUYECKOrO MoJiuMepa. BriusiHue opueHTannu Ha MEXaHU4eCKUE CBOMCTBA MOJIIMMEPOB.

34. CTpykTypa U OCHOBHBIC CBOWCTBA MOJMMEPHBIX TeI. AMOpPQHBIE U KPHUCTALIMYECKUE TOTUMEPHI.
Temmnepatypa crekiioBaHusl. MexaHU3M KPUCTAILIH3AIIH.

35. XuMHuuecKkue TpPEeBpalleHus TIOJMMEPOB. Peaknuu, NTpPUBOAAIIMNE K YBEIMYEHHIO CTEIECHU
MOJIMMEpH3aIiH (CIIMBaHKe, OJIOK- ¥ PUBUTAS COMOJIMMEPHU3aLIus).

36. XumMuUecKkue TpeBpalieHuss NoiauMepoB. llonmMepaHanoruyHele MpeBpamieHus:  (MorydeHue
MOJINMEPOB, CyIb(hUpoBaHHEe, MOIUDUKALNS, CYTb(HOXIOPUPOBAHUE U T.1I.).

37. HagmonekynspHast CTpYKTypa MOJTUMEPOB.

IIpumep sadopaTopHbIX 3aHATHI (5 cemecTp)

JIABOPATOPHASA PABOTA Nel

IMonumepusauus B macce (0J10Kke)
1.1. ILlens pabomer:
HccnenoBanue BIUSHUSA YCIOBHH TMOJIMMEpPU3AIMM HA CBOWCTBA TOJHMCTUPOJA, TOJMMETHIMETAKPHUIIATA,
MOJIy4aeMOTr0 TEPMHUECKON paJInKaIbHON MOJMMEpU3aIiel B Macce.

1.2. Iloozomoeka k pabome:

1. M3yunth 3aKOHOMEPHOCTH paJUKaIbHOW TMOJMMEPHU3AIMU I10 KOHCIEKTY JIEKIMH W PEKOMEHIOBaHHOMN
JUTEepaType.

2. B paboueii TeTpanu MpeacTaBUTh:

a) CXeMBI PeaKIMi OTJCIbHBIX CTAIUI ITOJMMEPU3aIINY;

0) KMHETHYECKHNEe YPaBHEHUs, OMMCHIBAIOIINE MPOLIECC MTOJMMEPU3AIMU B Macce.

3. Hamucatpb ypaBHEHHE MOJIMMEPU3AIUK CTHPOJIA, METHIMETaKpUIIaTa B IPUCYTCTBUM niepekucu Oenzownna (116).
4. IToaroToBUTH M 3aIIOJHUTH TAOIUIIBI IS 3a[IUCH PE3yJIbTAaTOB.

1.3. Pabouee 3a0anue:

1. [TpoBecTH MONMMEPH3ALIMIO CTHPOJIA, METHJIMETAKPUJIaTa B YCAOBHIX OJHOIO U3 CJICAYIONUX BAPHAHTOR:

a) remmeparypa 60, 70 u 80°C; konmmaectBo I1b 0,5% macc. (oT MOHOMEPA); TIPOTOIKUTENHHOCTD 3 Jaca;

0) temmneparypa 80°C; komuuectBo wuuuimaropa IIb 0,1%; 0,3%; 0,5% u 0,7% wmacc. (0T MoHOMeEpa);
MPOJIOIDKATENBHOCTH 3 4aca,

B) Temnepatypa 80°C; xomuuectBo maunuaropa I1b 0,3% u 0,5% macc. (0T MOHOMEpa); MPOIOIKUTEIHHOCTE 2
WK 3 4Jaca;
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r) Temneparypa 90°C; xonmuectBo naunuaropa I1b 0,1%; 0,5% macc. (oT MoHOMEpa); MPOJOIKUTEIBHOCTS 1, 2 1
3 yaca.
2. B xaxoii aMITyJie OnpeaeauTh:
a) BBIXOJ mmonmuMepa (BT 1 %);
0) ckopocTh monuMepu3anuu (B %/dac mim %/MuH, B MOJIB/T-CEK).
3. [lonmy4eHHbIe pe3ynbTaThl CBECTU B TAOJIHILy M IOCTPOUTH TPaQUKH 3aBUCHMOCTH CKOPOCTH IOJIMMEPHU3AIHU OT
uccneayeMoro hakTopa.
4. CnoenaTh BBIBOABI O BIMSIHUU HCCIELYyeMOro (pakTopa Ha IPOLECC MOJIMMEPH3alid MOHOMEpa.

1.4. Peaxkmuevt u npuoopbsl:

PeakTuBbl
Crupon 9-10;
MeTuiMeTaKkpuiaT 9-10T;
Iepexuch OGeH3omna (10 3aJaHUIO);
Tomyomn 80-100 mum;
OTaHo (THAPOIM3HBINA) WITH
NeTpOJCHHBIN 3up 400-600 mu
Hpudopet

AMITy1IBI;

MukpoOropeTka eMKOCTBIO 5 M,
Kon0pl koHHYECKHE EMKOCTBIO 50 MII;
KanenbHast BOpoHKa;

CrakaHbl eMKOCTBIO 250 MII;
Boponxka;

Yamku [letpu

1.5. Memoouueckue pekomeHOayuu no 6bINOJIHEHUIO IKCHEPUMEHMATLHOI YacmU

B werelpe aMmmynbl 3arpykaroT yKazaHHOE B 33JaHMM KOJIMYECTBO MHHUIIMATOPA M MO 2 T CTHPOJIA. AMITYJIbI
3aKpBIBAIOT KOPKOBBIMH MipoOKkamu. [Tociie pacTBOpeHMst HHUIIMATOpa aMITyJIbl IIOMEMIAI0T B TEPMOCTAT C 3aJJaHHOM
TCMHCpaTypOI;'I U BBIACPIKUBAIOT HeO6XOI{I/IMOC BpEM:I. Ilo oxoHyaHumn IMOJIMMCPU3AlIUN OXJIAXKAAIOT aMITyJIbl,
MOJIMMEP PACTBOPSIOT B ApOMATHYECKOM WIIM XJIOPUPOBAHHOM YIJIEBOJIOPOJE, OCAKAAIOT B CIHPT WIN
NETPOJICHHBIN 3(HP, TPOBEPSIS TOTHOTY OCAXKICHUSL.

[Monumep MPOMBIBAIOT OcaanTeNleM, OTQUIBTPOBBIBAIOT U CyIIAT B MIPeBApUTEIHHO B3BEIICHHBIX yamkax [letpu
cCHayasa Ha BO3Jyxe, a 3aTreM B Tepmoctate npu 60-70°C wnm B Bakyym-mkady npu 30-40°C 1o mocTossHHOM
MaccChl.

1.6. Dopma 3anucu pe3yromamos
3arpyska Brixon CkopocTb
Monome | Wuuimarop HoJuMepa HOJIMMEPHHU3AIUH
Ne = = T, Bpe
M, U
OIIBbITA 2 3 ° 3 °C pems, 0 %J/4ac
= 3 E ~ X = r % N MOJIB/JI-C
= g g %/MUH
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JIABOPATOPHAS PABOTA Ne 2
Ioaumepu3anus B cycrieH3uu
1.1. lens pabomwi:
HccenenoaHne BIMSIHUS YCIOBUM IOJIMMEPU3ALMM HA CBOMCTBA IIOJMIMMEPA, IOIMYy4aeMOIO PaJUKaIbHOU
MOJMMEPH3ALIMEN B CYCIICH3HU.

1.2. Iloozomoeka k padome:

1 U3yuntp 3aKOHOMEPHOCTH PaJUKAIBHON MONUMEPHU3ALMU 110 PEKOMEHJOBAHHOW JMTEpaType W KOHCIEKTY
JIEKIIUH.

2. B paboueii TeTpaay MpeacTaBuTh:

a) CXEeMbl peaklMii OTAEMBHBIX CTa Ui NOMMMEPH3aLIHY;

0) KUHETUYECKHE ypaBHEHUs], OMICHIBAIOIIIE MIPOLECC TOJIMMEPU3aLMH B CYCIIEH3UH (3aBUCUMOCThH CKOPOCTH
HOJIMMEPU3ALMK U MOJIEKYJIPHOH Macchl OT TEMIIEpaTypbl NPOBEINECHHS pEakUud, OT BPEMEHH CHHTE3a, OT
KOHLIEHTPALMU UHULIKATOPA).

3. Hammcare ypaBHeHME TOJIMMEpPH3AIMU CTUPOJa, METWIMETAaKpHiaTa B TPHCYTCTBHM IIEPEKHCH Jaypuia M
JVHUTPIIA a30-0MC-M30MACIISTHOM KHUCTIOTHI B KAUeCTBE MHUIATOPA.
4. TloAroToBHUTH ¥ 3aTIOJHUTH TAOIHUIIBI TS 3aTIFICH PE3YITETATOB.

1.3. Pabouee 3a0anue:
1 TlpoBecTn MONMMEpPH3AIMIO CTUPOJIA, METHIIMETAKPUIIATA 110 OIHOM W3 PELENTyp, MPUBEICHHBIX B TAONHIIE, MPH
cremytorieM pexume: 85-90°C -24., 98-100°C -1 u.
OnpenenuTs BIXOA mofmMepa (B T U %).
3. PesynbTaThl ONBITOB CBECTH B TAOIHILY.

]

1.4. IIpubopwt u peakmugwi:

PeakTuBBL: [puOopsr:

Crupon, Mmetinvetakpunar [ Iprbop it cycrieH3noHHOM

(cBexenepernannbie) - 20-40 mu; noJyMMepu3aImu (puc. 1.);
JWCTWLTMPOBaHHas Boza - 40 mt; BO/IsIHAS OaHsT;

niepexuch Jaypria wm JJAK - ko102 byHzeHa;

B COOTBETCTBHH C PELENTYPOH;

CTaOWIM3aTop - B COOTBETCTBHH BOopoHka broxuepa;

C peLenTypoi;

Harika HeTpI/I WM 9aCOBOE€ CTCKIIO

TaOsvra 2

®dopma 3anucH pe3yIbTaTOB

No 3arpy3ka Bpe-
M, Beixon
MOHOM( B -
OHOMED HMHALIAATOP oJa cTalbum3a-Top ac. noMMMepa
T C
Bec. | Bec. | % or | Bec. | % or | Bec. % ot 0
r r Y%
q, q, MOH. q, MOH. q, MOH.
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Puc.1 [Ipubop asst CyCrIeH3UOHHOW MOJIMMEPU3AIIUN
1 - kpyrmogoHHas 3*-ropiast Koiaoda
2 - MelIanka ¢ IPUBOJOM H TUAPO3aTBOPOM; 3 — 0OpaTHBIN XOJIOIHIHHUK

15. Memoouueckue pexkomenoayuu no 6bINOIHEHUIO IKCHEPUMEHMATILHON Yacmu

B crakane (wmm nmpoGupke) pactopsitoT 0,34 T NOMMBUHUIOBOTO CIMpTa B 60r MUCTUILTUPOBAHHON BOJBI IPU
HarpeBanuu 10 60°C.

BomHblii pacTBOp MOMMBUHMIIOBOTO CIIMPTA, OXJIAXKICHHBINA 10 KOMHATHON TEMIIEPATyphl, 3aIMBatoT B 2™-3'-
TOPIIYIO KOJIOY eMKOCTBEO 250 MJ1, CHAaOKEHHYHO0 MEIIAIKON 1 00PaTHBIM XOJIOUIEHUKOM.

3aTeM OTIENBHO B MOHOMEPE PACTBOPSIIOT HHULIMATOP: TIEPEKHCH JIaypHIIa WM JUHUTPUI a30-01C-M30MAacIIsTHON
kucnoThl. [locne moaHoro pacTBopeHHss MHULMATOPA CTUPOJI BBUIMBAIOT B KOJIOY.

Brumouaror Memanky, mycKaroT BOIy B XOJOIWIBHHK M OIYCKAIOT KOJIOY B BOJsAHYI0 OaHro. [Tpu MHTEHCHBHOM
MepeMelMBaHUM MOAHUMAIOT TeMriepatypy A0 80°C 1 NpOBOAAT HOTMMEPU3ALMIO [0 33JAHHOMY PEKUMY.

CKOpOCTh MEIIANKH PETYIMPYIOT TaK, YTOOBI CTUPON Pa30MBAJICS HA OTAENBHbIC IAPHKH (TPaHyJIbI) HEOOBIIIOH
BEJIMUMHBI, HE COSIUHSSICH B OOIIYI0 Maccy. YCTAHOBICHHYIO B Hauyajie MpoIecca MOCTOSHHYIO CKOPOCTh MEIIATKH
HEOOXOIMMO TOJJICPKUBATh B TEUCHHWE BCETO Mpoliecca MOJMMEpU3alli, HE JIOMYCKas OCTAHOBKA MEIIAJIKUA BO
m30eKaHne CITMIaHKS IIAPUKOB 1 00pa3oBaHus 6ecpOpMEHHOTO KOMKA MoJIMMepa

B Gane pexomeHyeTcs TOAAEPKUBATh 38 JaHHYIO TEMIIEpaTypy, He JA0IyCKasl Iieperpena

KoHTpornem okoH4YaHHS PEeakIMi MOKET CITY>KHUTh OITYCKaHHE IIAPUKOB MOJIMCTHUPOJIA Ha JTHO KOJIOBI BCIIC/ICTBUC
YBEJIMYEHHS UX IVIOTHOCTH NP KPAaTKOBPEMEHHON OCTAHOBKE MEIIAJIKH.

I'0TOBBII IPOAYKT OTHHIBTPOBBIBAIOT, HPOMBIBAIOT, IPOCYIINBAIOT 1 B3BEILUBAIOT.

ITpOMBIBKY OCYIIECTBIISIFOT JAWCTHUTMPOBAaHHON BOJIOH, MCIIOJB3ys BOPOHKY broxHepa u konOy byH3ena

IIpombIThIe TpaHysbl IepeHocsT Bo B3BemeHHyto Yarky [lerpu u cymar npu 50°C B TepMocTaTe WM CYIIHIBHOM
mkagy (Tabm. 1).

Peuenrypb! /151 OJTyYeHHUs1 OJMCTHPOJIA B CYCTIeH3UH (B BeC. I)

Howmep penentypst
KommnoneHTsI

1 2
Crupon 10 10
Bona nuctmimpoBaHHas 60 25
Iepekuch naypuia 0,5 -
TToTMBUHIIIOBBIH CITUPT 0,34 0,5
JIMHUTPHI a30-0MC-M30MACIISTHON KHCIIOTBI - 0,1
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JIABOPATOPHASI PABOTA Ne 3
Onpenesnenue BSI3KOCTH U MOJIEKYJISIPHOI Macchl HOJIMMEPOB

Ienv pabomor:
N3meputhb BA3KOCTH PACTBOPOB MOJIUMEPA U BEIYUCIUTH €70 MOJIEKYJIIPHYIO MaccCy.

Ipuboper:

- KOJIOBI C MPUTEPTHIMU MPOOKaMHU eMKOCTBEO 25-100 M,

- TpayupOBaHHAs! IMUITETKAa eMKOCTBIO 5-10 M1 ¢ aenenusamu o 0,2 v,

- BUCKo3uMeTp YOemtona ¢ auamerpom 0,5-1,5 mu,

- TepMOCTaT JUIs MOAEpKaHUS TeMIepaTypsl n3MepeHns ¢ ToyHocThio 0,01°C.

- Pe3UHOBASI TPy,

- crekyisHEBIN GrIbTp LotTa Nel wm Ne2.

Buckosumerp VYOemnoma MO3BONSET ONPENETHMTH BA3KOCTH PACTBOPOB IOJMMEpa MPH  Pa3IUYHBIX
KOHIICHTPAIHSIX.

4 5 6
Tya/C Inn 1 .
f’]» f?IZDTN - ﬂ P
ﬁ/ y
16 18 .
18 15
14 14
13 I !
o9 02 03 g
G,2/100mn

Puc. 1. Buckozumerp Yoewioga

1 -pesepByap;

2 - I3MEPUTEIIHHBIN HIAPHIK;
3 - KamuwIp;

A, b - MeTKH;

4,5, 6-TpyOKH

Iloozomoeka euckozumempa:
Bucko3umeTp THIATEIFHO MOIOT ropsidell XpOMOBOM CMEChIO, 3aTeM OOJIBIIIMM KOJIMYECTBOM TOPSIYCH BOJIBI,
OTOJIACKUBAIOT JUCTUIUIUPOBAHHON BOJIOM U CyLIAT.

Iloozomoska nonumepa:
O0paszern nmonmmepa HeOOXOAUMO OUUCTHTH OT MPUMECEH MEPEOCAKICHAEM U BBICYIIHTH JI0 IIOCTOSIHHON MAacChI

B BaKyyM - Kady.

IIpuzomosnenue pacmeopa nonumepa:

V3MenpueHHBIN 1 BBICYIIICHHBIN MTOJIMMEP PACTBOPSIIOT B MOJXOSIIIEM pacTBOpHTENIE (JUIT KOTOPOTO B TMape ¢
JTAHHBIM TIOJTAMEPOM UMeroTcsl TabnmmdHeie nanable K u o). PactBopuTens mpemaBapuTeIbHO HEOOXOANMO TIEPETHATE.
Hagecky nommmepa moduparoT Takum 00pa3oM, 9TOObI ISt UICXOTHOTO PACTBOPA MOIMMEPa OTHOCUTEITBHAS BS3KOCTb Mo, =
1,5 npu Temmnieparype u3MepeHusi. PacTBop (UIILTPYIOT OT B3BEIICHHBIX YaCTHIL Yepe3 CTeKITHHbIA GuibTp Nel wmm N2,
JInst icKITIOYeHNsT BOBMOXKHOCTH U3MEHEHHsI KOHIICHTPAIMK PacTBOpa MEPBYI, OYEHh HEOOJNBIYIO TOPIUIO (pritbTpara
0TOpaCHIBAIOT.

Ilposeoenue usmepenuii:
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B Buckosumerp uepe3 TpyOKy 4 HalIuMBAaIOT OKOJIO 5 MIJI PAacTBOPUTENS, YCTAHABIMBAIOT BUCKO3MMETIP B
TepMOCTaT U BBIIEPXKUBAIOT NpH Temreparype mmepenns 10-15 mun. K TpyOke 5 mpHCOemMHSIOT Pe3HHOBYIO TPYLIY,
3aKpBIBAIOT KpaH HA TPyOKe 6 W C TIOMOLIBIO IPYIIM TPIHKABI IPOMBIBAIOT KAMLEP 3 U U3MEPUTENBHBINA MIapHK 2,
BCaChIBast ’KUJIKOCTh Ha 1 cM BbIile BepxHe MeTKH. [1ociie 3Toro CHOBa 3aIoHSIOT KAWL U U3MEPUTENBHBIN IIapHK,
OTKPBIBAIOT KpaH Ha TPyOKe 6 U OTMEYaoT 10 CEKYHIOMEpPY BPeMsl HCTEUECHHSI PACTBOPUTEINS OT BEpXHEH O HIDKHEH
METKU U3MEPUTENHHOTO HIapHuKa 2.

Bpemst uctedenus onpenensaioT He MeHee 5 pa3 1 0epyT cpeHee 3HaueHHe.

Ecnm pesymerarsl m3mepeHuit otrimdatorcs Ooiee wem Ha 0,2 cek., WX OTOpachBAlOT M COOTBETCTBEHHO
YBEJIMYMBAIOT YHCIIO H3MEPEHHIA.

OrmpenenuB BpeMs UCTCUCHUSI PACTBOPHUTENS Ly, 1y, CIIMBAIOT PACTBOPHUTEND Uepe3 TPYOKY 4, BbIIABIMBAS €T0 U3
KalmwuLsIpa [py IIOMOILM TPYIIH, a 3aT€M YAAISIOT OCTAaTKH PAaCTBOPHUTENSL BOIOCTPYHHBIM HACOCOM, IIPUCOEINHEHHBIM K
TpyOKe 4.

B cyxoii Bucko3umeTp uepe3 TpyOKy 4 BHOCST TpalyHpOBaHHOM MUIETKONW SMIT pacTBOpa MOJMMEpa U CHOBA
YCTAHABJIMBAIOT BUCKO3UMETp B TepMmocTaT. llocie 15-TM MHUHYTHOrO TE€pMOCTATHPOBAHUS NPOMBIBAIOT KAIWULIP U
W3MEPUTEIIbHBIN MIAPHK YKa3aHHBIM BBIIE CIIOCOOOM M M3MEPSIIOT HE MEHee 5 pa3 BpeMsl MCTEUeHHs pacTBopa t, He
3a0bIBasl [IPU 3TOM OTKPBIBAaTh KpaH TpyOKH 6.

Ecmi 1y, MCXOIHOTO pacTBOpa OKaXKETCSl 3HAUMTENBHO Oonbiie 1,5, To pacTBOp pazdaBisiioT B BHCKO3UMETPE,
NO0aBIISISL TTUIIETKOM OIpPEIelIeHHOE KOJIMYECTBO pacTBoputess. [locne moOaBieHus] pacTBOPHUTENST PacTBOP TIIATEIHLHO
TepeMEIMBAIOT HArHETAHNEM BO3/TyXa IPyIIei yepe3 TpPYOKyY S pHr 3aKpBITOM KpaHe TPyOKH 6.

Kaxxnpiii pa3 nocne pa3daBieHus KanwuLsp ¥ U3MEPUTENbHBIN IApHK TPHKIBI MPOIOIACKUBAIOT PACTBOPOM.
Ecmi Moy, MeHbITIe 1,5, TO IPUTOTaBIMBAIOT HOBBIIA, 00JIee KOHIIEHTPHPOBAHHBIN PACcTBOP.

PactBOp € Mo, OMM3KOM K 1,5, pazdaBiSIOT WIS TOCIEAYIONIMX M3MEPEHHH BS3KOCTH TAaKMM OOpa3oM, YTOOBI
MHTEPBAIBI IOMYYaeMbIX KOHLEHTpALMid ObLIM NPUOIM3UTENBHO OXMHAKOBBL [l 3TOro K 5 MiI Takoro pactBopa
nocienoBatensHo fnobasmsror 0,75; 1,0; 1,25; 2,0 m 4,00 M pacTBOpHTENS, TIPHYEM T, HamOoree paz0aBIeHHOTO
pacTBopa He JIOJDKHA ObITh MeHbIIIe 1,1.

Bpemst ucTedeHs Mojtyd4aeMbIX TaKiM 00pa3oM pacTBOpoB ¢ koHteHTparmsmu Cq, C,, Cs, C, 11 Cs 0003Hadaeres 1y, 1,
ts, 4, t5 (C; - KOHIIEHTpALHS HCXOTHOTO PACTBOPA).

[lo okoHuaHMM W3MEpEHWII pacTBOp BBUIMBAIOT W3 BHCKO3MMETpPa, a BHUCKO3UMETp 2-3 paza TIHIATEIbHO
IMPOMBIBAIOT PACTBOPUTEIIEM C O6$133T€JIBHBIM MHOT'OKPAaTHBIM IIPOMBIBAHUEM KallWJULApa U U3MCPUTCIILHOIO IapHKa,
MOCTIE Yero MpOBEPSIOT BpeMs UcTedeHus: pactBoputens 10, ., CpenHee 3HaueHue 10 MOJKHO BOCIIPOM3BOIMTHCS C
To4HOCTHIO 710 0,2-0,3 c. Pe3ynbTaTel m3MepeHnid BHOCST B TaOIHUILY.

BpeMﬂ HCTCYCHUA PACTBOPOB IIPU UBMEPECHUH BA3ZKOCTH

PactBopureins PactBops! nonumepa PactBoputrens

th HaY. tl t2 t3 t4 t5 tOu KOH.

Jnst pacTBOpa Ka)101 KOHIIEHTPALUH POBOJIAT S5 U3MEPEHHI M ONIPECIISIOT CpeiHee 3HAUCHNE 1
OmKOKY N3MEPEHHI.
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Oobpabomka pe3yn1omamos IKCnepumeHma:

t

OTHOCHUTEIbHAs BI3KOCTD: Nomn. = —
ot
0

n-n, t-t M.

YienpHas BA3KOCTR: 77, = —— 2 = =1,m —1 [IpuBeneHHas BA3KOCTb: Mopue =~

Mo t, C

Puc.2. 3aBucumMocTh HpI/IBelIeHHOﬁ BSAIBKOCTHU OT KOHICHTPAIUU PACTBOPA IMoJIMMEpa

1,2 -
1,0 47
0,6 -

0.6

v T T v ¥ M 1 L] T ¥ T M 1
6.6 0,1 0,2 03 0,4 05 06 0,7 0,8
c,if100 mn

77 ¥o.

XapakTepUCTUICCKAs BI3KOCTh: [77] = lim—=>-

C—-0

3aBHCHMOCTh XapaKTEPUCTUIECKON BSI3KOCTH OT MOJIEKYJISIPHOH Macchl mojuMepa (ypaBHeHHe Mapka —

XayBHHKA):
[7]=K-M*
3HaueHue KOHCTaHT K 1 oL 711 HEKOTOPBIX Map MOJIMMEP-PaCTBOPUTENH PUBEICHBI B Ta0. 2.
Tab6muua 2
IMonumep PactBopuTenn T, °C K-10* o
Hommaxpunorutpun (ITAH) Jumernndopmamun 25 3,92 0,75
Homumernnmerakpmiar (IIMMA) Aueron 20 4,52 0,62
Homuerunon Benzon 20 1,23 0,72
P Tonyon 25 17 0,69
[TonMBUHUIIOBBIN CIUPT Bona 25 3,0 0,50
[MonuaTunenrepedranar ®deHon 50 5,52 0,71
3aoanue:

IlomyunTe OT mpemnojaBaTenss MOJMMEpP M PacTBOPHUTENh, COCTaBbTE IUIaH HcciemoBaHuil. Ha ocHoBe
9KCIEPUMEHTAIBHBIX JIaHHBIX paccuuTailiTe MOJEKYISIpHYI0 Maccy TIoinMepa. Pe3ynpTaTsl 3KclepUMEHTa
odopmuTe B BUIE TAOIUIIBI U CHIETANTE BHIBOIBI.
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TecToBbIe 3a1aHUsl K Py0esKHBIM aTTeCTALMOHHBIM KOHTPOJILHBLIM PadoTaM 1o AMCIHUIIJIMHE
«X¥"MHS BBICOKOMOJIEKYJISIPHBIX COeIMHEeHMIT» (00pa3ubl)

Baok 1

[Ipu aHMOHHOI MTONMMEpHU3ANY PACTYIIUE IIETTH HECYT Ha KOHITaxX

YACTUYHBIN WJIU TIOJIHBINA MOJIOKUTEIbHBIN 3apsij
YAaCTUYHBIN WJIW MOJHBIA OTPULATENbHBIN 3apsi
CBOOOTHBIN pagrKal

KaTUOH-paIUKal

KaTaJ'II/ISaTOpaMI/I aHHOHHOM MOJIMMCPU3ALIN SABJIAKOTCA
OJICKTPOHOAKIETITOPHBIC BEIIECCTBA
OJICKTPOHOJOHOPHEBIC BEIIECTBA

MMPOTOHHBIC KUCJIOThI

AIPOTOHHBIC KUCJIOTHI

K annonHo# nonuMepusanyuy CKJIOHHBI MOHOMEPBI
C TIOBBIIIEHHON SHEPrUEN CONPSHKEHUS

C IOHM>KEHHOM 3HEpPrueil conpspkeHust

B MOJIEKYJIaX KOTOPBIX OTCYTCTBYET CONPSKEHHE

OTHOCSIIINECS K OKCOCOCAMHEHHUSM (KapOOHHMIBHBIM COCMHEHHSIM)

K aHroHHOI noaumMepu3anuu CKJIOHHBI T€ U3 MOHOMEPOB, Y KOTOPBIX AJIEKTPOHHAS IUIOTHOCTh IBOMHO CBSI3U:

o=

TIOHMXKEHA 3JICKTPOHOAKICTITOPHBIMU 3aMECTUTEIIAMU
IMOBBINICHA 3JICKTPOHOAKICIITOPHBIMHU 3aMCCTUTCIIAMU
IMOBBINICHA 3JICKTPOHOAOHOPHBIMHA 3aMECTUTCIIAMHA
TIOHMXKEHA 3JICKTPOHOAOHOPHBIMHA 3aMECTUTEIISIMU.

Karanuzatopamu aHHOHHOW MOJTUMEPU3ALINN SBISIFOTCS
ocHoBaHuA JIpronca

LIETIOYHbIE METAJLIBI

kucIoTel JIbronca

MPOTOHHBIE KUCIOTHI

karamu3aTopsl Opunens-Kpadrca

KaranuzaTopamu aHHOHHOW MOTUMEPU3ALINHN SBISIFOTCS
OCHOBAaHUSI, METAJNIOPTaHUYECKHE COSANMHEHHUS
karamu3aTopsl Opunens-Kpadrca

aMUJ1 KaJust

kucioTsl JIbronca

AXTUBHBIMH KaTaJin3aTopaMu aHHMOHHOU MOJIMMCpPU3alU SABJISIFOTCA NPOAYKTHI, O6pa3YIOH_II/IGC$I IpU MponyCKaHnuun

0Jie)MHOB Yepe3 CMECh HATPUMAIKMIIA, AJIKOTOJISITA U TAJIOTCHH A HATPHsI, HA3bIBAGMBbIC

AIIKOTOJISITHBIE KaTaIn3aTOPhI
0Je(MHOBBIC KAaTAIU3aTOPBI
"anduHOBEIC KaTaTU3aTOPHI"
AITKWJITJTar eHHUTHbIC KaTaln3aTophl

K annonHoi nmonmmepusaunu 6ojee CKIOHHBI MOHOMEPEHI €
3NEKTPOHOAOHOPHBIMU 3aMECTUTEIISIMHU

MTOBBIIIIEHHOHN SHEPTUEl CONPHKEHMS (CTUPOIT, TUEHBI)
MTOHMKEHHOMN 3HEPTHeH CONpPSKEHUS
3NEKTPOHOAKIIENTOPHBIMH 3aMECTUTEIAMHU
OJEeKTPOHOAKLENTOPHBIE 3AMECTUTENN B MOJIEKYJIE MOHOMEpa
CIOCOOCTBYIOT OTIICIUIEHUIO aHUOHA
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CIOCOOCTBYIOT MPUCOEAMHEHNIO KaTHOHA
CHOCOOCTBYIOT MIPUCOEAMHEHUIO aHHOHA
HE BIIMSIOT HA PEAKIIMOHHYIO CIIOCOOHOCTH

HpeI{CTaBJ’ICHHaH peaKknuA OTHOCUTCA K CTaAUun

KNH,=<—= K + NH, —= HN-CH,CHR
+

K
nHunurpoBanus B npucyrctBun KNH; B cpene xuakoro aMmmmuaxa
pocra 1enu

oOpbIBa 1eTH

JETUAPUPOBAHUS

B mpucyrcTBrm Metaiopranndeckux coeanaennit (R'-Na) o0pa3oBaHue akTHBHOTO IIEHTPA MPOUCXOANT MTyTEM
00pa30BaHUs HEUTPATBHOTO KOMILJICKCA

MPUCOCAMHCHUSI MOHOMEPA K KaTHOHY KaTalau3aropa

MPUCOCIMHEHISI MOHOMEPA K aHHOHY KaTaian3aropa

BHEJIPCHUSI MOHOMEpA 10 TOJSIPU30BAHHON CBSI3U METAIUI-YTICPO.T

[Ipu aHnoOHHOI MoNUMepHU3alMy, B IPOIEcCce POCTa e, MOHOMEDP 3aHHMAEeT MECTO MEXTY
3aHUMAaeT MECTO MEKAY MaKpOKapOKaTHOHOM H IIPOTHBOMOHOM

3aHUMaeT MECTO MEKAY MaKpOoKapOaHHOHOM M IPOTUBOMOHOM

MIPUCOEANHAETCS K MaKpOpaIuKaLy

MPUCOETUHACTCS K IPOTHBOHOHY

DJeMeHTapHOE 3BEHO MAaKPOMOJIEKYJIbI TOJMMETHIIAKPUIIATa, T0Jy4aeMOro aHMOHHOM MOJIMMEepH3aLuei
-CH,-CH-
]

0=C-OCH,
- CH, - CH(COOH) -
- CH, - CH(CHO) -
-CH,-CH-

O-CO-CH,

3HeMeHTapHO€ 3BCHO MAKpPOMOJICKYJIBI ITOJIMBUHHJIAIICTATa, IOJIYUCHHOI'O AHMOHHOM HOHHMepHSaHHeﬁ
- CH, - CH(COOH) -
-CH,-CH-
0=C-OCH,
-CH,,-CH-

O-CO-CH,

[MpuHnMnMansHOH 0COOEHHOCTHI0 AHHOHHOW TIOIMMEPHU3AIAH SBISIETCS TO, YTO B OINPEJICIICHHBIX YCIOBHAX OHA
MpoTeKaeT

0e3 peakuny MHULIMAPOBAHHUS

0e3 3JIeMEHTapHO!N peakiluy Mepeaayu ey

0e3 JIeMEHTapHON peakuuy 0OpbIBa LIENH

¢ oOpazoBaHueM "KHBBIX" TOIMMEPOB

Y cTaHOBIEHO, YTO CKOPOCTh AHUOHHOW NOJIMMEPU3ALNAH TPOIIOPLIMOHAIbHA

v=k[M]J* V[Ki]

v =k[M] - V[Ki]

KBaJapaTy KOHLOCHTpaluu MOHOMEpPA U KOPHIO KBaJIpaTHOMY M3 KOHICHTPAIUX KaTaJin3aTopa
v = k[M]/ [Kt]

MOHOMepI)I, BCTYyIAOMME B aHUOHHYIO ITOJIMMEPU3AIUIO, 110 peaKHHOHHOﬁ AKTUBHOCTH MOKHO PacCIlOJIOKUTH B
ps:
OyTaaueH>METHIMETAaKPUIAT>METAKPHUITOHU TPUIT>CTUPOIT>AKPHUITOHUTPUIT
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CTHPOJI>METHIIMETAKPUIIAT>aKPUIOHUTPUIT>0yTaiueH
AKPHIIOHUTPHII>0YTaANEeH>METHIMETaKPHIIAT>CTHPOI
AKPUIIOHUTPHUIL>METAKPIIIOHUTPHI>METHIMETAKPHIAT>CTUPOI>0y TaTueH

[Tpu annoHHOI NoAMMepU3auu ArueHoB (OyTaaueHa HaTpUEM) J1Ba paAUKal-HOHA COEAUHSIOTCS ¢ 00pa3oBaHHEM
auMepa

nojauMepa

paaukana

KaTHOH-paJuKaia

OOpEIB TIENH TIPY AHKOHHOM TTOTMMEPH3AITAH

MTPOUCXONT B PE3YJIbTATE CTOJIKHOBEHHUS MOHA KapOOHUS PACTYIIEH 1IeT C aHUOHOM
CBsI3aH C TPUCOCIMHEHUEM ITPOTOHA

CBSI3aH C OTIICTUICHUEM MOJICKYJIbI BOJIbI

CBSI3aH C OTHICTICHUEM IIPOTOHA

[NonmuMmepuzanus, TpoTeKarolias yepe3 00pa3oBaHUE HOHOB HAa3bIBACTCS
paluKaIbHON

HOHHOM

stepupuKanuei

KOHJICHCaluen

WannmaTopaMu aHHOHHOM TTOJIMMEPU3AIAHN SIBIISTIOTCS] COCTUHEHUS, CIOCOOHBIE
00pa3oBBIBATH PaIUKAIIBI

TeHEePUPOBaTh PEAKI[HOHHOCIIOCOOHBIC aHUOHBI

TeHEePUPOBaTh PEAKIIHOHHOCIIOCOOHBIC KATHOHBI

00pa3oBBIBATH HOH-PAAUKAIIBL

[Ipu aHMOHHOM MOMMMEPHU3aLUU PACTyLIasl LEb UMEET
HE UMEET 3apsiaa - HeUTpajbHa

MMeET OTPULIATEIbHBIN 3aps

MIOJIOXKUTENBHBIN 3apsiy

PeaKL{HH WHHUIOWHUPOBAHUS B aHHMOHHOU MMOJIMMCPU3ALINU 3aKITFOYACTCS BO B3aHMOHeﬁCTBHH
KaThuoHa ¢ MOHOMEPOM

aHUMOHAa C MOHOMEPOM

CB060,I[HOFO paaukaia ¢ MOHOMCPOM

MOHOMEpA C KOMINUIEKCHBIMH COCAVMHCHUAMU IEPEXOJIHBIX MCTAJIJIOB

B kakux pacTBOPUTEISIX OOBIYHO MPOBOIST AHHOHHYIO MOJUMEPH3AIIHIO
B kuciaoTHeIX (CH3;COOH)

B 0cHOBHBIX (NH3 , %)

amporepubix (H,0)

B uHEPTHBIX (CeH1g)

Baok 2

MoHHO-KOOPIMHAIIMOHHOW OJIMMEpHU3allieil Ha3bIBAIOT KATAIMTUUYCCKHIA TIPOIece 00pa30oBaHUs MAaKPOMOJICKYJI, B
KOTOPOM CTaJlM{ Pa3pbiBa CBS3H B MOHOMEDE:

npeaAmeCTBYET BOSHMKHOBECHUEC KOOPAMHAIMOHHOI'O KOMIIJICKCA MEX Y MOHOMEPOM U aKTHUBHBIM LICHTPOM
MpEeIIECTBYET BOSHUKHOBEHHE MaKpOPpaIUKasa

MPEAIECTBYET BOSHUKHOBEHNE MAKPOKAaTHOHA

MPEAECTBYET BOSHUKHOBEHHE MAKPOAaHUOHA

MoHHO-KOOpAMHAIIMOHHON MTOJIMMEPHU3AIUEN HA3BIBAIOT
KaTaJIUTUYECKUHN Mpoliece
CBOOOTHO-PAMKATIBLHBIN MPOIIECC
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NpoIIecC resieo0pa3oBaHus
nporiecc 00pa3oBaHUs KOJIOUIOB

Karanuszatops! Llurnepa-Harra 3t0:

komiurekcsl Al(CyHs)s ¢ TiCly

FeBr;

T|C|2 C AI(CH3)3

TiCl,

AHWOHHO-KOOPIUHAIIMOHHAS MTOIMMEPH3AIHS TPOTEKAET C y4acTHEM
karanuzaTopoB Opunens-Kpadrca

katanuzaropoB Llurnepa-Harra

MOCTMETAJIOIEHOBBIX KaTalu3aTOPOB

JINTUMOPTraHUYECKUX COCTUHEHUI

KommnekcoobpazoBanre MOHOMED - KaTalu3aTop 00yClIaBIMBaeT BOZMOKHOCTh CHHTE3a
TEPMOPEAKTHBHBIX ITOJINMEPOB

aTaKTHUYECKUX MOJIMMEPOB

CTEpEOpEryJIApHBIX MOJIUMEPOB

CIOCOOCTBYET CHIKEHHUIO MOJIEKYJISIPHOM MacChl MOJIMMEpPa

KaTanuzaTopsl, BBI3BIBAIOIIIE CTEPEOPEryINPOBAHNE B IPOLIECCE MOTMMEPU3alMU Ha3bIBAIOT
HecTepeocTeuPpUIecKIMU

HeCTepeOCeIeKTUBHBIMU

CTEPEOCEeNICKTHBHBIMH

cTepeocrenupuuecKIMU

Haubonee pacipoctpanennsiii katanmmuzarop Llurnepa-Harra

xomiuiekc BF; ¢ Bogon

KOMIIJICKC HUHTHAPpWUHA C aMMHUAaKOM

KOMIIJIEKC HUTPOIIPYCCHUIA HATPHS

komrIutekc terpaxiopuaa tutana TiCl, ¢ tpustunamomuarem Al(CoHs);

HonHO0-KOOpAMHAIIMOHHAS TTOJIMMEPU3ALINS OTIIMYAETCS OT MIOHHOM TE€M, UTO aKTy MPUCOCAUHEHHS MOHOMEDPA
MPEIIeCTBYET €ro KOOPAMHAIUS Ha KaTalu3aTope

MPEIIeCTBYET €ro HOHU3AINS B PACTBOPE

croco0cTByeT (POTOXMMHUYSCKOE HHUIIMUPOBAHUE

MPEIIeCTBYET €ro KOOPAUHAIUS Ha aKTUBHOM IIEHTPE

[Tpn monumepu3anmy Ha Kataauzatopax Llurnepa-Harra koopanHanms

o0ecrieunBaeT MPUCOEIMHEHIE MOHOMEPA B OIIPEACTICHHOM IPOCTPAHCTBEHHOM TIOJI0KEHUH
obecnieyrBaeT NPUCOCIMHEHNE MOHOMEPA B OECTIOPSAI0YHOM HPOCTPAHCTBEHHOM MOJIOKEHUT
cnocobcTByeT ycuneHuro cBsi3u Ti - C

crocobcTByeT ocnadneHuto cpsizu Ti - C

Baok 3

Kakoro criocoba nmoiuMepH3aniy He CYIEeCTBYET
MOJIMMEPU3AIINS B TBEPI0i (aze
MOJTMMEPH3AIINS B MAcCe

MOJTUMEPH3ALINS B CYCIICH3UH

MOJIMMEPH3ALINS B Ta30BOM Paspsiie

Crioco6s! IpOBEACHUS TOTMMEPU3ALIIN
B OJI0Ke

B pacTBOpe

B MaTpHIie

B BaKyyMe



Bnounas nonuMepur3anysi 3aKIr09aeTcs B HOJIMMEPU3aIliid MOHOMEPa
B BOJIE

B MIPUCYTCTBUU OPTaHUYCCKOTO PACTBOPUTEIIS

B OTCYTCTBHHU PACTBOPHTEIIS

B TBepIoi dasze

bnoynas nonumepuzanys Takke Ha3bIBAeTCS
MOJNMMEpPHU3ALNEN B BAKyyMe
HOJIMMEpHU3aLel B Macce

MoJIMMEpPU3aLIUEN B SMYJIbCUN
MOJIMMEPH3aLueil B CyCIIeH3UN

IIo MEpPC MOJIMMCpU3allui B OJ10Ke
3aTpyAHACTCA OTBOA TCIlJIa
YMEHBIIACTCA BA3KOCTH CPEABL
yJydumacTCsa OTBOA TCIlia
YBCJIMYUBACTCA BA3KOCTH CPCbL

brounyio mommMepu3amio mpoBOAST

B IIPUCYTCTBUW OPTaHUMYECKHUX MTEPEKUCEH
B ipucytctBu SnCly

B IIPHCYTCTBUY HHHUIIATOPOB

B IIPHCYTCTBUY MUHEPAIBHBIX KUCIOT

bnounyro nonumepu3anuo NpoBOAAT
C MaJIOl CKOPOCTBIO

C BBICOKOM CKOPOCTBIO

B 0OJIBIIIOM 00BEME

B HEOOIBIIIOM 00BEME

[To "naxoBomy" crioco0y MoNMMMEpU3aIiH, B KAUECTBE CPeIbl IPUMEHSIOT PACTBOPUTEINB, B KOTOPOM
pacTBOpSIETCS TOJIBKO MOHOMED

pacTBOpsETCS K MOHOMED, ¥ MOJIMMEP

pacTBopsieTcs TOIBKO TOJIUMEpP

CymecTByeT criocod HOIMMEpPU3ALNH, TPOBOAALIMNCS B PACTBOPHUTENE, B KOTOPOM
pacTBOpsieTC MOHOMED, HO HE PAaCTBOPSAETCS MOJIUMED

pacTBOpsIETCS MTOJIMMED, HO HE PACTBOPSAETCS MOHOMED

pacTBOpsieTCA U MOHOMED, U MOJIUMEP

B pacTBOpe MpoBOIST TIIaBHBIM 00pa3omM
(hOTOXMMHUYECKYIO MTOJIUMEPHU3AIIHIO
PaIMKaIbHYO MTOJTMMEPHU3AIHI0
KaTATUTHYECKYIO TIOJIUMEPHU3AIIHIO
HWOHHYIO TIOJIMMEPH3AIIUI0

B kadecTBe mucriepcHOHHON Cpejibl MPU TOIHMEPU3AIH B SMYJIBCHU OOBIYHO UCTIONB3YIOT
MHHEPAIIBHYIO KUCIOTY

BOZY

adhup

CITHPT

B 3aBucuMocTH 0T crmoco6a MpUroTOBICHUS AIMYJIBCHA MOHOMEPA B BOJIE M YCIIOBHUI MMPOBEIEHUS TTOJIMMEPH3AIIH
pa3IuyaoT
0510YHYI0
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COOCTBEHHO AMYJIBECHOHHYIO (JJATEKCHYIO)
CYCIICH3MOHHYIO (KareIbHYIO)
MaTPUYHYIO

B kadecTBe SMyIbraTOPOB MPH AMYJIECHOHHOHN MOJUMEPHU3AIMN TIPUMEHSIOT
Kpaxmai

HATPHUEBBIC COJTM APOMATHICCKUX CYIb(HOKUCIOT

MbLIa

KIIETYaTKY

HCﬁCTBHe SMYJIbI'aTOPOB COCTOUT B
YMCHBIICHUEC OMYJIbI'HPOBaHUsA MOHOMEpPA B BOAC
YBEIIMYECHNE OMYJIbI'MPOBAHUS MOHOMEPA B BOAEC
YBEIIMYEHNE MMOBEPXHOCTHOI'O HATSHXKCHUSA
CHMIKCHUC TTOBCPXHOCTHOT'O HATAKCHUSA

Coznanne MOBEPXHOCTHOM IICHKH SMYJIBraTopa Ha Karuisix MOHOMepa
HE BJIMSCT Ha CTAaOMIIN3AIHIO SMYITbCUH

CIOCOOCTBYET Pa3pyIICHUIO AIMYJIbCHU

CHOCOOCTBYET CTaOMITH3AIIH SMYITHCHH

CHOCOOCTBYET AECTA0MIN3AIIUN SMYITHECUI

Mesxda3zHasi MOJIUKOHACHCAIUS POBOIUTCS

B pacTBOpe

Ha TpaHHMIIe pa3/ieia AByX HECMEIINUBAIOIIHX KUAKOCTEH
B pacIuiaBe

B TBepaoil daze

Bonbas npoaomKUTETbHOCTD KI3HU paIiKaia HaO01aeTcs pr
MOJIMMEPU3ALINY B TBEPIOH (hase

MOJIMMEPH3aLIUH B KHUIKOU (aze

ra3zo(asHoi oTMMepU3aITuI

CYCIICH3HOHHOH TTOJIMMEPU3aINN

Crabuin3aTopaMy SMYJIbCUH MPHU MPOBEICHUH ITOJIMMEPHU3AIIMH SBIISIOTCS
KpaxMaJ U MOJUBUHWIOBBIN CIUPT

METWILIEJUTION03a U 3TWIEH

MOJIMMETAKPUIIOBAst KMCIIOTa ¥ OEH301T

K unciry 0CHOBHBIX KOMIIOHEHTOB TPaJUIIMIOHHOTO BApHAHTA 3MYJIbCHOHHOM IMOJIHMEPHU3aLA OTHOCSTCS
MOHOMED, BOJIA

BOJOPACTBOPUMBIA HHULIUATOP

PEryJsTOPbI MOJIEKYJISIPHOM MacChl

YKCyCHasl KHCIIOTa

KanenbHas (CycrieH3MOHHAs ) TOTMMEPH3ALINS OTINYAETCS OT COOCTBEHHO dMYJIBCHOHHOW TEM, YTO TOIy4aeTCs
rpyboaucnepcHas razoo0pa3Hasi B3BECh

Oosee rpybast 3MyIbCHSI MOHOMEpPA B PacCTBOPUTEIIE

TOHKAs SMYJIbCHS MOHOMEpPA B BOJIE

OJTHOPOJIHAS 3MYJIbCUS

Bbaok 4
[NonmukonaeHcanus
HEOOpaTHMBIH TIPOIIecC
LIETHOM mpoliecc
CTYIEHYaTBIH MPOIECC



BO3MOJKHA 00PaTUMOCTh

[NonmukoHaeHCAIUS - CTYIICHYATHIN MPOIIECC MOTYYSHUS TOJTHMMEPOB U3
oM YHKITHOHAIBHBIX COSAMHCHUN

MOHO(YHKITHOHAITLHBIX COCAHMHEHHUH

0N YHKIMOHATBHBIX COETMHEHUI

BUHHWJIOBBIX MOHOMEPOB

B romononukoHAeHCaNY yYaCTBYIOT MOJIEKYJIbI

JIBYX MOHOMEPOB, COICPKAIUX OAWH THUM (PYHKIHOHATIHHBIX TPYIIIT
JIBYX MOHOMEPOB, CO/ICP>KAILETO JBa TUMA (YHKIMOHANBHBIX TPYIIIT
OJHOTO MOHOMEpA, COJAEPIKALIETO ABA THNA QYHKIHMOHAIBHBIX IPYIII

I'erepononukoHAeHCAM - peaKIMU C Y4aCTUEM MOJIEKYJ MOHOMEPOB, COAEPKAIINUX pa3InYHbIe
(hyHKIIOHATBHBIE TPYIIIHI

CHOCOOHBIE B3aMMOEHCTBOBATH JPYT C APYTOM

HECTOCOOHBIE B3aUMOJCHUCTBOBATH APYT C APYTrOM

CIIOCOOHBIE B3aMMOEHCTBOBATH C TPETHUM MOHOMEPOM

CxeMaTU4YHO peakLHUIO MOIUKOHACHCAUA MOKHO 3aIACaTh B BUJIE
a-A + B-b —» a-A-B-b

a-A+B-b— (a-A-B)n+b

a-A + B-b —» (AB)n + ab

a-A+B-b—> AB +ab

JaiiTe Ha3BaHHE MaKpOMOJIEKYJIE NOJUMEPA U KaKOM peakluen MOJIUKOHIECHCAUU OTy4aeTcs
[-0-CHytz-0- < Tn
0 0

TeTepOIOIUKOHICHCAIIUS
oM THIIEHTEepedTaNaT (JaBCaH)
TOMOIIOJTUKOHICHCAIIHS
MOJIUTI€KCAITUIICHAAUIIAMU]T

Kakoii TemniepaTypHBIii pexkuM cleyeT BEIOpaTh I MOTyUYeHHs ITOJInaMuIa ¢ 00Jiee BEICOKOH MOJIEKYIISIPHON
Maccou

BBICOKHE TEMIIEPATYPEI

CHaJaja HU3KHE, TOTOM IOBBIIIEHHBIE TEMITEPATYPHI

CHadasa BBICOKHE, TIOTOM ITOHIKEHHBIE TEMITEPATYPHI

HU3KHE TEMIIEPATYPBI

B mponiecce monukoHaeHCAIME MOHOMEP(-bI) UCUEPITHIBACTCS (-FOTCSI):
B KOHIIE TpoIriecca

Ha paHHUX CTAIUIX PEAKIIHH

B CEpelInHe mporiecca

[NonmukonaeHcarus

BCETJIa CONMpOBOXKaaeTCs BeieneaneM HMC
00BIYHO compoBOXIaeTcs BeiaeneHneM HMC
He conpoBoxaaercs BoiaenenneM HMC
0OBIYHO 0OpaTUMBIN TIpOIIEcC

BCEr/1a HEOOPAaTUMBINA MTPOIIECC

I[aﬁTe Ha3BaHHUC NOJHMMEPY, U K KAKOMY THUITY PCAKIUH MOJIMKOHACHCAIUN OTHOCUTCA:
OH

ot
n

TreTCPOIIOJIUKOHACHC CALIUA



TOMOTIOJTUKOHICHCATIHS
MOJIMMETHIICHPEHOIT
IMonudopmanbaerua

Peakums ¢ ygaactueM MOJIEKysT MOHOMEpA, COAEPIKAIIEero pa3indHble ()yHKIIMOHAIBHbIE TPYIITBH HA3bIBACTCS
TOMOITOJUKOHICHCAITHCH

TETEPOIOIMKOH ICH CAIUEH

MOJIMIIMKJIOKOHI€HCALIHEH

KOJBYATO-IICITHOM ITOJITMKOHACHCAITHEH

Kakoit mporiecc mpoTekaet ¢ BbIACICHHEM HU3KOMOIEKYIspHBIX poaykToB (H,0, NHs, H,S)
MTOJIMMEPHU3ALIHS

MMOJIMKOHIEHCALIH

KaTHOHHAS MOJIMMEPU3ALIUS

AHHOHHAS TTOJIMMEPH3aIUsI

JIMHEeHbIE NOJUMEPHI MTOTYYatoT

TIPH MTOJIMKOHICHCAINH MTONN(YHKITHOHAIBHBIX MOHOMEPOB

TIPY TMHEHHOH MMONIMKOHASHCAITNN MOHO(DYHKITMOHATIHPHBIX MOHOMEPOB
MPY JTUHCHHOH MOJIMKOHACHCAIIUH ON()YHKITHOHAIBHBIX MOHOMEPOB
MPY MOJIMKOHICHCAIIUHN TPU(PYHKIMOHATILHBIX MOHOMEPOB

TpexmepHsbie (ceTdaThie, CIINTHIE) CTPYKTYPhI HOJTMMEPOB IOJIyYaroT

MPU JIMHEHHOW MOJMKOHAESHCAIM MOHOMEPOB ¢ OU(PYHKIIMOHATBHBIMH TPYIIIaMH

MPU JIMHEHHOW MOJIMMEPHU3alUi MOHOMEPOB C TPH(YHKIMOHATBHBIMHU TPYIIIaMU

IIPU TPEXMEPHON MONUKOHICHCALUK MOHOMEPOB C TPEMS HJIH OOJIBIINM YUCIOM (PYHKIMOHATIBHBIX TPYII
MIPH MTOJIMKOHICHCAITNH MOHOMEPOB C OJHOHN (DYHKIIMOHATEHOU TPYIIIOi

JIi1s Ipo1IeccoB  MOJMKOHICHCALIMN XapaKTEPHBI CIIEAYIOIINE ITapaMeTphl Ipolecca
CTPOCHHE IIEMEHTAPHOI0 3BEHA MOJMMEPa OTIMIASTCS OT CTPOCHHUSI HCXOHOTO MOHOMEpPa
BO3MO)KHA 00PaTHMOCTB TpoLecca

HEOOPaTHUMOCTh PeaKIy

CTPOCHHE COCTABHOTO 3BeHA YKBUBAJICHTHO CTPOSHUIO MOHOMEpA

MCYE3HOBEHHE MOJICKYJI MOHOMEpa B KOHIIE IpoLecca

PasnuuaroT paBHOBECHYIO U HEPABHOBECHYIO ITOJIMKOHICHCALIUIO, TPUHIUITMAIIBHBIM OTJIMYUEM 3THUX IPOLECCOB
SIBIIACTCS:

BO3MOXXHOCTb IPOTEKaHMsI B 00paTHUMBbIX poLeccax 00paTHBIX PeaKLuii

B3aumozencTeue nonumepa ¢ HM npogykrom

HEBO3MOXKHOCTB MPOTEKAHUSI OOPATHBIX peaKIui

C HU3KOMOJIEKYJISIPHBIM NTPOAYKTOM MOJIMMEP HE B3aMMOAECHCTBYET

[pekpamenune odpazoBanus moiuMepa (0OphIB LIEMH) PH MOTUKOHICHCAIIMN CBI3aHO C:
CHIDKEHHEM PEaKIIMOHHOW CIIOCOOHOCTH (YHKITMOHAIBHBIX TPYIIT

BO3pacTaHUEM PEAKIIMOHHOIN CIIOCOOHOCTH (DYHKIIHOHAIBHBIX TPYIII

Je3aKTUBALEel KOHIIEBBIX (DYHKIIMOHAIBHBIX TPy

AKTUBAIIMEH KOHIEBBIX (PYHKIIMOHAIBHBIX TPYIII B KOHIIE MpoIiiecca

CHmKeHNe peakIMOHHON clTocOOHOCTH (DYHKIMOHATIBHBIX TPYII MOHOMEPOB CBSI3aHO C ICHCTBHEM (PH3MUECKUX
(aKTOpOB TAaKMX, TaK:

BBICOKAsI BSI3KOCTb CHCTEMBI

HU3Kasl BI3KOCTh CUCTEMBI

BBINA/ICHUE MTOJIUMEPA B 0CAJIOK

YBEIMYEHHE JABICHUS U TEMIIEPATYPHI

HazoBute HIXKE HpI/IBe,Z[eHHHﬁ HOHHKOHHCHC&HHOHHBIﬁ IMOJIMMEP, KaKOBa €TI0 CTPYKTYpa U IO KaKOMY THUITY
PEaKIUM MOJIMKOHACHCAIIUN OH IOJYYCH:
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(-NH-(CH,)-NH-C-(CH,) -C-)n
o

O
TOMOITOJIMKOHACHC AU
JIMHEWHBIN
HaMIo0H
oJIMaMu/I,
baok 5
Kakuve nmpu3Haky OTIMYAOT IOJIUMEPBI OT HU3KOMOJEKYJIPHBIX COETMHECHUM:
a) IIoXas paCTBOPUMOCTb; €) MAaCTHYHOCT;
0) HaOyxaHue PU PACTBOPCHUMU; ) HU3Kask XPYIKOCTE;
B) HU3Kasl BA3KOCTh PACTBOPOB; 3) TePMOILIACTHYHOCTE;
T) BBICOKAs BSI3KOCTH PAcTBOPOB; 1) TEPMOPEaKTHBHOCTE;
) HECTIOCOOHOCTD K KPUCTAJLTN3AIIHH; K) 3JIEKTPOIPOBOAHOCTE?
0, T, e, X

a,0, 1,3, 4, K
o,r, 1,3, 1

Kakue monmmeps! MOT'YT UCTIONB30BAThCS B IPOU3BOJICTBE BOJIOKOH
Mo0BIe, HE3aBUCHMO OT THOKOCTH MaKpPOMOJIEKYIT

JIUHEHHbIC, THOKOIICITHBIC

MPOCTPAHCTBEHHBIE, )KECTKOLICTTHBIC

JIMHEHHBIE, KEeCTKOICTTHBIE

JIMHEWHBIE U Pa3BETBJICHHLIC, FI/I6KOHGHHI>IG

BemmectBa, gepe3 KOTOpbIE OCYIIECTBISIETCS epejada [ery Ha3bIBAIOTCs
AHTHOKCHIaHTaMHU

aHTU(pU3aMu

perynsTopaMu

KaTaJM3aTOpaMH

YKaXHUTe KaTAIN3aTOPbl KATHOHHOM ITONIMMEpU3aLuu
AICl;

Al(CzHs)s

TiCl,

SnC|4

BzaumoseiicTBrie kapOKaTHOHA C MOJIEKYJIaMH MOHOMEpA MPEACTABIISIOT COOO0M peakIinio
WHUIMUPOBAHUA IpoHecca

o0OpbIBa IETH

PELUKIIN3AIMN

pocTa 1emnu

OOpBIB 11eTTH peaKkMy KaTHOHHOW TOJMMEPU3aIliH CBSA3aH C:
OTIIETJIEHUEM NTPOTOHA

MIPUCOEANHEHNEM TTPOTOHA

3aMelIeHHeM MTPOTOHA Ha aKTHBHYIO TaJIOT€HOBOIOPOIHYIO TPYIILY
MPUCOEANHEHUEM TUAPOKCUIIBHON TPy

21)151 MMPOTEKaHUs NNpouecca MHUIIMNPOBAHUA KaTHOHHOM MOJIMMEPU3ALUN B IPUCYTCTBHUU KaTAJIN3aTOPOB
Opunensa-Kpadrca HeodxoaumMo Hamm4ame:

JIOHOpa MPOTOoHa (BoJa, MUHEpaJIbHAsl KUCIOTA)

COKaTalIu3aTopa
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aKIenropa npoToHa
BOJIOOTHHMAIOIIIETO CPEJICTBA

MomnexynsapHyI0 Maccy MOJIUCTUPOIIa MOKHO PETYIUPOBATh:
CKOPOCTBIO TIEpEMEIITNBAHUS

TEMIIEPATyPOH MOIMMEPH3AIAN

THUIIOM PACTBOPHUTEIS

KOJIMYECTBOM PACTBOPUTEIS

B 3aBucuMOCTH OT IPUPOABI aKTHBHOTO IIEHTPA Pa3IHYaOT
TTOJIMKOH/ICHCALNIO

paavKalbHYIO TOIUMEPHU3AIII0

TTOJTAITAKIT3AIIIO

MOHHYIO TIOJMMEPHU3AIII0

XapakTeprucTUKa NpoLecca NOIMMEPHU3ALIUH:
LIETHOM mpoliecc

CTYIIEHUYATBIN POLECC

MOHOOOMEHHBIN TIPOIIECC

XapaKkTepucTHKa Ipolecca MOJNKOHACHCANN:
LIEHOM mpolece

CTYIIEHYATBIN MPOLECC

MOHOOOMEHHBIN TIPOIIeCC

CTYIHEOOpa3HbIil mporecc

Mexanu3Mm npouecca noIuMepu3aluu:

MOCIEA0BATEIBHOE IPUCOEANHEHNE 10 MOHHOMY WIH PaJIUKaIbHOMY MEXaHU3MY
3aMellcHUE

IUKJIN3aIIs

OKHUCITUTEIIFHO-BOCCTAHOBUTCILHBIN

Mexanu3Mm npouecca NoJIuKOHICHCALNH:

MOCIEA0BATEIBHOE IPUCOEANHEHNE 10 MOHHOMY WIH PaJUKAIbHOMY MEXaHU3MY
3aMelleHUe

IUKJIN3aIIs

OKHCJINTEIILHO-BOCCTAHOBUTEIbHBIN

OO6paTuMoCTh TpoIiecca MOJIUKOH ICHCAIHN:
HeoOpaThMa

BO3MOYKHOCTh 00paTHMOCTb

Bceraa oopariuMa

BI:I,Z[GJ'IeHI/Ie HU3KOMOJICKYJIIPHBIX COG,I[I/IHGHI/Iﬁ B ITPOLICCCC MOJIMMECpU3ALIUN:
BBIACIAIOTCA

HEC BBIICIIAIOTCSA

BO3MOKHO O6pa30BaHI/Ie B XOI€ p€aKInn

HCBO3MOXXHO 06pa30BaHHe B XOZI€ pCaKInun

Brinenenne HU3KOMOJICKYIISIPHBIX COSTUHEHUH B IIPOIIECCE TTOTUKOHCHCAITNH:
BBIJICIISIOTCS

HE BBIACIAIOTCS

BO3MOYKHO 00pa30BaHUE B XOC PEAKITHH

HEBO3MOKHO 00pa30BaHUE B XOJC PEAKITHH

CTpoeHue cOCTaBHOTO 3BSHA MOJMMEpPa, 00pa3yroIIerocs B MpoIecce moJIMMepU3aliiu:

OKBUBAJICHTHO CTPOCHUIO MOHOMEpPaA
OTIINYACTCA OT CTPOCHUSA NUCXOAHOTO MOHOMEpA
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TOJIBKO B OTACJIbHBIX 3BCHBAX IMOJIUMEpPA COXPAHACTCA

CTpOCHI/Ie COCTaBHOTI'O 3BCHA ITOJIMMEPA, 06pa3y10meroca B ITPOLICCCC MOJIMKOHACHCAIIUN:

OKBUBAJICHTHO CTPOCHUIO MOHOMEpaA
OTINYACTCA OT CTPOCHUA UCXOAHOTO MOHOMEpA
TOJIBKO B OTACJIbHBIX 3BCHBAX IMOJIUMEpPA COXPAHACTCA

Hcue3noBeHne MOJIEKYJT MOHOMEpPA B MPOIIECce MOTUMEPH3aliu:
MPOMCXOJIUT B KOHIIE Mpoliecca

MPOUCXONT Ha PAHHHUX CTAJUAX PEAKIIUH

MPOUCXONUT B CEPEIMHE TpoIiecca

HE MPOUCXOTUT

Hcue3HoBeHHE MOJIEKYJI MOHOMEpPA B IIPOLIECCE TIOJIUKOHICHCALUY:
MIPOMCXOAMT B KOHIIE ITpoliecca

MIPOUCXOANUT Ha PAHHUX CTAAMIX PEaKLUun

IIPOMCXOAMT B CEPEAUHE IIpoLiecca

[Tpu monmmkoHAEHCAIINN 00pa30BaHMe MTOJIMMEPA TPOUCXOUT 32 CUET:
B3aMMOJEHCTBUSA ()YHKITMOHATBHBIX TPYIII

pa3pbiBa KpaTHBIX CBA3EH

NPOTEKAHUS HUKIU3ALNU

MPOTEKAHUS OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX IIPOLECCOB

OCJIO)KHSIIOH_[I/IMI/I q)aKTOpaMI/I MMPOTEKaHUA PCAKIUHN MMOJITUKOHACHCAIUIO ABJIAIOTCA:

LHUKIIU3a10Us MAKPOMOJIEKYII

JNECTPYKIVSI MAKPOMOJIEKYIT

OnokupoBaHKe (YHKIMOHAIBHBIX TPYIIIT MOJIEKYJIAMH PacTBOPUTEIS
MOBBIIIEHUE BA3KOCTU PEAKLIMOHHOMN CHCTEMBI

HE)XeJaTeNIbHbIE peakuy (GYHKIHMOHAIBHBIX TPYIII ¢ PACTBOPUTEIIIMHU

ConyTCTBYIOIMMH MPOLIECCAMU peaKluil MONUKOHICHCALIUH SIBIIAIOTCA:
LHUKIU3a10Us MAKPOMOJIEKYTI

JECTPYKIIVSI MAKPOMOJIEKYT

OnokupoBaHKe (YHKIMOHAIBHBIX TPYIIIT MOJIEKYJIAMH PacTBOPHUTEIS
MOBBIIIEHHE BA3KOCTH PEAKIIMOHHOM CHCTEMBI

HEXXeJaTeJIbHbIE peakMy (GYHKIHMOHAIBHBIX TPYII ¢ PACTBOPUTEIIIMHU

K ¢uzndeckum comyTCcTBYOMUM MPOIECCaM PEaKIMH MOTMKOHACHCAIIUN OTHOCST:

OnokupoBaHKe (QYHKINOHAIBHBIX TPYIIT MOJIEKYJIAMH PACTBOPUTEIIS
MOBBIIIIEHUE BA3KOCTH PEAKIIMOHHOMN CHCTEMBI

HeXXeNaTeNbHbIE peakuy QYHKIIHOHAIBHBIX TPYII C PACTBOPHUTEIISIMU
BUAOU3MEHEHUE (DYHKIIMOHAIBHBIX IPYIII

K xumnueckum COIMYTCTBYIOUIUM IIpOoIeCCaM pC€aKlINX MOJUKOHACHCAIUU OTHOCAT!

OnokupoBaHKe QYHKINOHAIBHBIX TPYTIIT MOJIEKYJIAMH PACTBOPHUTEIIS
MOBBIIIEHHUE BA3KOCTH PEAKIIMOHHOMN CHCTEMBI

HeXKeNaTeNbHbIE peakIuy QYHKIMOHABHBIX TPYII C PACTBOPHUTEIISIMU
BUJIOU3MEHEHUE (DYHKIIMOHAIBHBIX TPYIIIT

Ji1st HeoOpaTUMBIX TIPOIIECCOB TIOJIMKOHICHCAIIUN XapaKTePHBbI:
BBICOKHE CKOPOCTH

MaJlble 3Ha4C€HHs] SHEPTUH aKTUBALUU

HIPOLIECCHI IK30TEPMUYHBI

MaJible CKOPOCTH

OoJbIIHME 3HAUCHHS DHEPTUH AKTUBAIIUN

J1g 06paTUMBIX TIPOIIECCOB MOJIMKOHAEHCAIINN XapaKTePHBI:
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BBICOKHE CKOPOCTHU

MaJIbI€ 3HAYCHHUS DOHEPIUU aKTHUBAlIUU
MMPOLCCChI SK30TCPMUYHBI

MaJibI€ CKOPOCTHU

OOJIbIIIFE 3HAYCHHUS OHEPrun aKTUBAIIUN

@DakTOphl, BIUIIONINE HA MOJICKYJISIPHYIO MAcCy MPOAYKTOB MOJUKOHICHCAIUU:
riyOWHa TpeBpalleHus MOHOMEPOB B MTOJIUMED

COOTHOIIIEHHE UCXOIHBIX MOHOMEPOB

YCIIOBUS CUHTE3a

KOHIICHTPAIlUH PaJUuKaIbHBIX HHUIIUATOPOB

paaranoOHHOE H3ITyYeHHeE.

JIJ1s MOCTYKEHUS BBICOKMX 3HaueHU MM mojy4aeMoro mojiuMepa B Mpoleccax MOJTHKOHICHCAIUN TPeOyeTCs:
SKBUMOJISIPHOE COOTHOIIIEHHE MOHOMEPOB

COOTHOIIICHIE MOHOMEPOB 1:3

COOTHOIIICHHE MOHOMEPOB 2:3

COOTHOIIICHHE MOHOMEPOB 2:5

[Tpu npoBeneHnn peakyuy MeK(pazHON MOJINKOHICHCAINH:
KOHCTaHTBI CKOPOCTH BBICOKHU

KOHCTAaHTBI CKOPOCTH HU3KH

IIpOLIECC MPOBOJUTCS IIPU HU3KUX TEMIIEPATYPAX

IIpoLIECC ITPOBOJUTCS IIPU BBICOKUX TEMIIEPATYpPaX

[Ipu npoBenennu peakuuu Mexxpa3zHON MOJIMKOHICHCALUH:
[IOJIy4aeTCsl MOJIUMED € BBICOKOM MOJIEKYJIIPHOM Maccon
[IOJIY4aeTCsl IOJIMMEDP ¢ HU3KOM MOJIEKYJISIPHON Maccou
o0pazyromuiics NoauMep pa3pyriaeTcs

MOHOMCEPEI AC€3aKTUBUPYIOTCA

YKaxxure npumep peakuuy TOMONOJUKOHICHCALUU:

NOH-R-COOH — [—0O-R-CO —], + nH,0

NHO-R-OH + nHOOC-R-COOH — [— 0-R-0-OC-R-CO —], + 2nH,0
nH,N-R-COOH — H[—NH-R-CO —],OH + (n-1) H,0

n H,N-R-NH, + nHOOC-R'-COOH — H[—NH-R-NH-CO-R'-CO—],OH + (2n-1) H,0

yKa)KI/ITe MNpuMEp peaKkmnun FeTepOHOJ’IHKOH}leHCaHI/II/I:

NOH-R-COOH — [—O-R-CO —], + nH,0

NHO-R-OH + nHOOC-R-COOH — [— 0-R-0-OC-R-CO —], + 2nH,0
nH,N-R-COOH — H[—NH-R-CO —],OH + (n-1) H,0

n H,N-R-NH, + nHOOC-R'-COOH — H[—NH-R-NH-CO-R'-CO—],OH + (2n-1) H,0

W3 6uyHKIMOHATBHBIX MOHOMEPOB B PEAKIIUH MTOJIMKOHACHCALNH TTOJTyYaroTCS:
JIUHENHBIE CTPYKTYPhI MOJIUMEPHI

CETYaThIe CTPYKTYPhI IIOJUMEPHI

CIIUTBIE CTPYKTYPBI OJTUMEPOB

TEPMOPEAKTUBHBIE ITOJIUMEPHI

W3 MmoHOMEPOB € TpeMs 1 OOJIBIIMM YUCIIOM (PYHKIMOHAIBHBIX IPYII B PEaKLUUH MOJUKOHCHCAIIMH 00pa3yroTCs:
JINHENHBIE CTPYKTYPBI MOJIUMEPHI

CETYAThIE CTPYKTYPHI IIOJUMEPDI

CLIUTBIE CTPYKTYPBI IIOJIMMEPOB

Pa3BETBIICHHBIE CTPYKTYPBI IOJIMMEPOB
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I'omo¢yHKIMOHANTBHAS TOMKOHCHCAINS — 3TO peakys 00pa30BaHUs IOIUMEPOB U3 MOHOMEPOB:
C Y4acTHEM OJMHAKOBBIX ()YHKLIHMOHAIBHBIX TPYIIIT

nHO-R-OH + nHOOC-R'-COOH — [— O-R-O-OC-R'-CO —],, + 2nH,0

C yJacTHEM pa3InuHbIX (QYHKINOHAIBHBIX TPYIIT

nOH-R-OH + nOH-R-OH — [— O-R—],+ nH,0

I'etepodyHKIIMOHATIEHAS TIOMUKOHAECHCALIUS — 3TO Peakysi 00pa3oBaHUsI MOTMMEPOB U3 MOHOMEPOB:
C Y4acTHEM OJMHAKOBBIX ()YHKIHUOHAIBHBIX TPYIIIT

nHO-R-OH + nHOOC-R'-COOH — [— 0-R-O-OC-R'-CO —],, + 2nH,0

C YYaCTHEM Pa3IMYHbIX QYHKIUOHAIBHBIX TPYIIT

nOH-R-OH + nOH-R-OH — [— O-R—],+ nH,0

IIpumepbl pedTUHIOBBIX 32JaHUI M0 JMCHUIIJIMHE
«XHuMHS BICOKOMOJIEKYJISIPHBIX CO€IMHEHUI»

KonTposabnas padora Nel
1 Yo sBAsSETCS KaTaau3aTOPOM aHHOHHOW TOJIMMEPU3aIUH;
a) BEIIeCTBa OCHOBHOTO, JIEKTPOJJOHOPHOTO XapaKTepa, MIEIOYHBIC METAJIIbI, UX THUIPUABI U aMUJIbL;
0) opraHndeckrie coeqnHeHnsI MeTauioB 1 u 2 rpynn nepuoandeckoit cucremsr J[.. Menneneesa;
B) OPraHUYECKHE TIEPOKCUIBI, THAPOIIEPEKUCH, a30TCOSTHHEHUS;
r) mpoTtorubie KucaoTh! (H,S04, HaPO,, HCIO,) 1 xucnotsr JIstonca (coenunenus popmyiast MeX,, rae Me
- meTasu, X - ranoren: BFz, A1C13, SnCl,)?

2. Bo ckombkO pa3 H3MEHHUTCS CpeAHSs CTEeNeHb NOJIMMEpU3alldi X TMOoJIMMepa TpH MONUMEPU3ALAH
METHJIaKpUIIaTa B Macce, MHULIIMUPOBAHHON pa3NioKeHneM a30-0uc-nzo0yruponutpuia npu 70°C, eciiu yBeTHIUTh
KOHIIEHTPALMIO HHULIKATOPA B 4 pa3a (BIMAHUEM PEaKLUH [Iepeady ey npeHeOpeyb):

a) He U3MEHUTCS;

0) yBeIM4IHTHCS B 2 pasa;

B) YMEHBIIUTCS B 2 pa3a;

I) YMEHBLINUTCS B 4 pa3a;

) yBEIUYUTHCS B 4 pasa.

3. Tlpu pamukanbHOU cononuMepu3aiu cTupoia (A) v BuHUI aneTara (B) KOHCTaHTBI CONMOIMMEPHU3AIUH PABHBI
rha=55ur, 0,01. Conmonumep Kakoil CTPyKTyphl 00pa3yeTcs, eCiId MOHOMEPHAs CMeCh UMena coctas 1:1?

a) AAAA B AAAA;

0) BBBB A BBBB;

B) ABABABAB;

r) AAAABBBB.

KonTtpoasnas padora Ne2
1. Kakue MoHOMEpHI HY>KHO BBIOpATh IS TIOJIyYeHHs OJIMMEpa Kilacca MoJIuaMuaoB?
a) NHz'(CH2)5'COOH,
6) HO-R-OH + HOOC-R -COOH;
B) NH,-R-NH, + HOOC-R -COOH;
r) NaO-R-ONa + HOOC-R-COOH.

2. Kak MO)XHO MOBBICHTb MOJICKYJIIPHYIO MacCy HOJUMepa, I10JIy4aeMOroMeTOI0M 00paTUMOM

MOJIMKOHACHCAlIUU IIpH Z[aHHOﬁ CTCIICHU! ITPCBpALICHUSA «P»?
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a) TOBBIIICHUEM TEMIIEPaTyPHI;
0) MOBBINICHHEM KOHIICHTPAIIUY KaTaIU3aTopa;

B) yamaneHueM Boiaensiomierocs HMC;
r) BBEICHHEM MOHO(PYHKIHOHAIBFHOTO MOHOMEpA.

3. Kak n3MeHnTcs MOJIeKyIsIpHasi Macca IOJMKOHICHCAIIMOHHOTO MOJINMepa, €CIM B MOHOMEPHYIO CMeCh
BBECTH MOHO(YHKIIMOHAJILHBIH MOHOMED?

a) HE U3MCHUTCS;

0) yBenmmuuTCH;
B) YMCHBIINUTCS.

KonTtpoannas padora Ne3
1 Kaxumu MeTonamMu MOXKHO OIPEAETIUTh CPEIHEMACCOBYIO MOJIEKYJISIPHYIO Maccy MojJuMepa:

a) METOJIJaMH CBETOpacCesHHUs, yapTpaneHTpudyrupoBanus, muhy3noHHBIM;

0) u3Mepsisi CBOMCTBA, 3aBUCSIIME OT YKCIAa YacTHUI[ B PacTBOpPE: OCMOTHYECKOE JAaBJICHHUE, DOYIIHO- U
KPHOCKOTIHS;

B) H3MeEpss BIA3KOCTh PACTBOPOB;

I) XMMHYECKUH METOJ 10 KOJIMYECTBY KOHLEBBIX IPYIIIL.
2. Uro MOKHO CKa3aTh O KayeCTBE PacTBOPHUTEIS, €CIIM 3aBUCUMOCTH MPHUBEIACHHON BSI3KOCTH pacTBOpa
MoJIMMepa OT KOHIIEHTPAIUY ONHMCHIBACTCA yPaBHEHUEM:

2
nnﬁue = [77]+ 0’6 : [77] : C
a) XOpOIIWi paCTBOPUTEI;
0) 9-pacTBOpHTEIH;

B) IJIOXOW PacTBOPHUTEID;

F) OJHO3HAYHO OTBECTUTDH HEIIb34.

3. 3aBHCHMOCTL OCMOTHYECKOTO JaBJICHUS OT MOJEKYJSIPHOH Macchl TOJIMMEpa W MPHUPOABI
PacTBOPUTENS B COOTBETCTBHH C BhIBojaMu Ditopu-Xarruuca
BBIPAKAETCSI YPaBHEHHEM:

C£=RT-(A1+A2-CZ).

2
Kak rpaguueckst MOXKHO TIPEICTABUTH 3Ty 3aBUCHMOCTB JIJIs TOJTMMEPTOMOJIOTOB B OJTHOM pacTBOpHUTETIE:

RT

a) Beep MPSMBIX, IEPECeKaIOINXCs B OJHON TOUKe | — |;
2

0) mapaJuieNibHbIC IPSMBIC ¢ HAKJIOHOM B 3aBHCUMOCTH OT KOHCTAHThI XaIrTHHCA;
B) MpsMble, apauielbHbie ocu adcrmcc (A,=0).

HpI/IMepbl OMJIETOB K 3a49€Ty 0 JTMCHUIIJINHE
«XuMus BBICOKOMOJIEKYJISIPHBIX CcOeTHHEHU»

BWIET Ne 1

1. Ilpeamer m 3amaun HAYKH O BBICOKOMOJIEKYJIAPHBIX COEIWHEHHSIX. PONb MOJIMMEpPOB B JKMBOM MPHPOJE U HX
3Ha4YeHHE, KaK MPOMBIIUIEHHBIX MaTepHAIIOB.

2. CtpykTrypa nonumepos. Kordopmarus makpomonekyi. [ MOKOCTh e MoJIMMepOoB.

3. YKaxuTe pa3nndus B CTPYKType MOHOMEPOB TSI TOJIMMEPHU3AINN U TIOTHKOHACHCAIINH.
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BUJIET Ne 2

1. OcHoBHble oTinunst BMC ot HMC. IlpuponHbie ¥ CHHTETHUECKHE TTOJIUMEPBHI.

2. PapukanbHas monumepu3zanus. CrocoObl MHUIMUPOBAHHS CBOOOIAHO-paIUKANbHONW HONMMMepu3anuu: (oTo-,
TEPMUYECKOE HHULIMUPOBAHUE, UCIIOJIb30BAaHNE XUMUUECKIX HHUIIMATOPOB. [IprumMepsl.

3. Homwmatunen. CrnocoOsl nonyderns. CBONCTBA MaKpOMOJEKYJ ITOJHITHICHA, B 3aBUCHMOCTH OT CIIOCOOOB
nonyuenus. [Ipumenenue.

BUJIET Ne 3

1. Kimaccudukanus moJimMepoB 1o XUMUYECKOW TIPUPOJIE ATOMOB, 00pa3yIOIINX TTIaBHYIO IIEMb MOJIMMepa.

2. MonekynspHas macca (MM) monuMepoB, Kak CpPEeIHSsS KOJIMYSCTBCHHAs XapaKTEPHCTUKA MAacChl MOJICKYI
MOJIMEPOB.

3. NonmunponwuieH. CocoObl MOJTyYeHHs, CBONCTBA, MPUMEHEHHE.
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BUWIET Ne 4

1. Kiaccudukaius noauMepoB Mo MPUHAICKHOCTH MaKPOMOJIEKYITBI K ONPESIICHHOMY KIIACCY XUMHUYECKUX
coeguHenuit. IIpumepsl.

2. Peaxnuu otBepxaeHus. THUIIMATOPHI M KaTaIM3aTOpPhl OTBEpkAeHUsA. Touka reneoOpa3oBaHusl.

3. IIpu nOHHO TONMMEpHU3aIMK BUHIILHBIX MTPOU3BOJIHBIX aKTHBHBIM IIECHTPOM SIBJIACTCS KapOuoH. Pacnonoxute

B TIOPSIJIKE YBEIMICHUS PEAKIIMOHHOW aKTUBHOCTH CIICTYIOIUE KapOKATHOHBI:
(CH3)3C+; (C6H5)3C+; CH;"; CHz— CH,"

BUJIET Ne 5
1. ToMonoauMepsl U COMOIUMEPHI, TUIIBI COMOIUMEPOB. [IpuMepsl.
2. Ilpupona pactsopoB BMC. CgoiictBa pacTBOpoB monuMepoB. OrpaHHYeHHOE W HEOTPaHWYCHHOEe HaOyXaHUe.
da3oBbIe TUArpaMMbI COCTOSTHHS PACTBOPOB TOTHMEPOB. CTY/THH.
3. Pacnosoxute MOHOMEPHI B MOPSIKE YBETHUCHUS MX aKTUBHOCTH B PEAKIIUU TIOJTMMEPHU3AIUH:
Oymaouen; uzo0ymunen, aKpuiloOHUMpUI, CMUpoi, MPUXiopImMuieH

BUWJIET Ne 6
1. Knnaccudukanus mormMepoB O TEOMETPUH CTPOSHUS HX IeTleld MaKpOMOIIEKYIL.
2. Mertoapl ompeneneHUs MOJIEKYJISIPHOW Macchl TOJIMMEpPOB: OCMOMETPHUYECKHH, BHCKO3UMETPUYECKU,
T Py3nOHHBIH.
3. Pacnonoxxurte HUXXe NPUBEICHHbIC PACTBOPUTENIHN B MOPSIKE YMEHBIICHUS, C UX YIaCTHEM, CKOPOCTH Mepeaayn
LIeTIH JUTsl OOJIBITMHCTBA MAaKPOPATUKAIIOB:

OMUNOEH30I, UeMbIPEXXIOPUCIBLIL Y2NepoO; 2UOPOXUHOH, AMUHBL, MOLYOI; eHOol

BUJIET Ne 7

1. OcuHoBHble oHATUSA xumMud BMC: MoHOMEp, OJIMMEp, OJUTOMEP, MAKPOMOJIEKYJIa, MONUMEPHAs LIETb, 3BEHO
LIEMH, CTeNeHb nojimMepu3anuu. Cesazb Mexy MM MoHoMepa u nonuMmepa. Crierudpuka MOHITHS «MOJIEKYJIIpHast
Macca nmojmMepa» NpuMEHUTCIIBHO K IMOJIMMEPHBIM BCIICCTBAM.

2. MlonHast monuMepu3anus, ee 3aBUCUMOCTb OT IPUPOBI MOHOMEPA U THIA IPUMEHIEMOro KaTaln3aTopa.

3. TomnmzoOytunen. CriocoObl MOTyYeHHS, CBOMCTBA, IPUMEHEHHE.

BUJIET Ne 8
1. Kitaccudukanus mommMepoB M0 XapaKTEPUCTHKE PETYISIPHOCTH CTPOSHHS TNIaBHOH 1enu. [Ipumepsr.
2. X¥MHYeCKHEe PEaKkMd U XUMHUYECKHE MTpeBpalleHns noauMepoB. [lonmMepananornusslie IpeBpalieHusl.
3. Pacnomoxxute crneayronie MOHOMEPBI B IOPSJIKE YMEHBIIEHUS OTHOCHTEIBHOM AKTUBHOCTH B PEAKIHU
KaTUOHHO-LICTTHOW COMOJUMEPU3ALIUN:
usonpen; N-MemoKCUCMUPOIL, CIUPON, U300VMUNEH, BUHULAYEMAm, MemuIMemaKpuiam

BUWJIET Ne 9

1. Karanuszatopbl KaTHOHHON OJTMMEPHU3ALINH, POJIb COKATAIN3aTOPOB. MexaHHu3M Ipolecca. DieMeHTapHbIe
CTaJluH, UX CKOPOCTb.

2. Knaccuduxanus mosmmepoB 1O NPUHAICKHOCTH MAaKPOMOJIEKYJIbI K ONPEICIEHHOMY KIacCy XUMHUYECKUX
COEAMHEHHH, 10 XUMUYECKOH MPUPOE aTOMOB, 00pa3yIOIIKX [NIaBHYIO Lenb noiuMmepa. [Ipumepsr.

3. YKaXuTe IPUMEP PEAKIIUN TOMO- U TE€TEPOIOIMKOH ICHCAITHH:

nOH-R-COOH — [—0-R-CO —], + nH,0

nHO-R-OH + nHOOC-R'-COOH — [— O-R-O-OC-R'-CO —],, + 2nH,0

nH,N-R-COOH — H[—NH-R-CO —],OH + (n-1) H,O

n H,N-R-NH, + nHOOC-R'-COOH — H[—NH-R-NH-CO-R'-CO—],OH + (2n-1) H,O
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BWJIET Ne 10

1. CTpoeHrEe MOHOMEPOB, CIOCOOHBIX BCTYIATh B PEAKIUIO MOJUKOHACH CAIMH. DYHKIIMOHAIIEHOCTh MOHOMEPOB H
MX CIIOCOOHOCTH 00pa30BBIBATH JIMHEHHBIC U CETYAThIC MOJIMMEPBL. [IpuMepshl.

2. Tpu pusndeckux cocTossHus aMOp(hHBIX TOIUMEpOB. TemiiepaTypsl epexoa0B: Temneparypa crexioBanus (T.)
u remnepatypa Tekyuectu (T,).

3. [Monyuenue GheHONMBEHO-DOPMATBACTUIHBIX CMOJT (HOBOJIAYHBIE, PE30JILHBIE).

BUWJIET Ne 11

1. KatuonHnas nonumepusanusa. Katanuzatopsl 1 cokaTanu3atopsl. BiausHue npupoasl pacTBOPUTES.

2. OmnpeneneHue  MOJEKYJISIPHOIO  Beca  IOJUMEpa  BHUCKO3UMETPUYECKUM  METOJOM,  METOJaMu
YIBTPaeHTPU(PYTHPOBAHHS, CBETOPACCESTHUS.

3. HOHI/IBI/IHI/IJ’IXJ’IOpI/IH. CnocoObI MOJIy4ucHUs, CBOfICTBa, IMPUMCHCHUC.

BWJIET Ne 12

1. AHMOHHAs TOJIUMEPU3ALIUS, TPUMEHSIEMBIC B peaKIiu KaTanu3aTopsl. OCHOBHBIE CTaIUU IIpoLiecca.

2. Peakmum necTpyKIMM W CIIMBAaHMS TOJMMEPHBIX Iened. Dusuueckas MECTPYKIHS, XHUMHYECKas
TUAPOIUTHYECKAS NECTPYKLMS F€TEPOLETIHBIX NONUMEPOB. IIpumepsl.

3. [lonuypetansl. [lonydenue, npuMeHeHNE.

BWJIET Ne 13

1. Crioco6sI IpoBeAieHNs peakny oauMepu3anuu. [lomnMepusanus B Macce, pacTBOpe, IMYJIbCHH.

2. Tepmuyeckasi, XUMHYECKas, OKHCIUTENbHAS IECTPYKIUSA; MEXaHHW3M pEaKIuil OKUCJICHHS MOJIUMEPOB.
AHTHOKCHUIAHTEI.

3. [Nommakpunonutpmi. [lomydenue, mpuMeHeHNE.

BUJIET Ne 14

1. IlomydeHne MOIMMEPOB METOJIOM MOJMKOHAEHCALMU: €€ OCHOBHBIE OCOOEHHOCTH, OTJIMYME OT PEeaKLHuu
MTOJINMEPHU3ALIHH.

2. TepmoMexaHWUYECKHE KpHUBBIE aMOp(HBIX IOJUMEPOB. BiMsHHE MONEKYSIPHOH MacChl MOJMMEPOB Ha
TEMIIEPATYPY CTEKIOBAHHS.

3. HanmimuTe ypaBHEHUE TPEKPAICHUS POCTA IIEHH IIPY MTOJIyUYSHUH ITOJIMAMUIOB, ITyTeM T00aBICHUS KUCIOTHI.

BWJIET Ne 15

1. Tumel peakuuid TIOJMKOHACHCAIMK. PaBHOBECHAas M HEPABHOBECHAs IIOJIMKOHJACHCAIUS, TOMO- U
reTepoIoNIMKOHACH Calus. [Ipumepsl.

2. Tpu pusndeckux cocTosHus aMOp(hHBIX MOIUMEpOB. TemiiepaTypsl Iepexo10B: Temreparypa crexioBanus (T.)
u temrepatypa texkydects (T,).

3. Kak Ha3bpIBalOTCs MOJUMEPHI, moay4eHHbie w3 MoHomepoB: CH,=CH-CH,-CH;; CH,=CHCI u CH,=C(CHy),.
Kakumu criocobamu ux moryyaror.

BUWJIET Ne 16

1. Peaknum JecTpyKUMM W CIIMBAaHUA IOJUMEpHBIX wLeneid. @usnmyeckas OeCTPyKUUs, XUMHYECKas
THAPOJIMTUYCCKAA ACCTPYKUIHA I'CTEPOUCITHBIX ITOJIMMEPOB.

2. ®U3nM4eCcKUX COCTOSHUS aMOP(HBIX MOJIMMEPOB. BiusHHEe MOJNEKYIISIPHOM MAaccChl MOJUMEPOB Ha TEMIIEPATypPy
CTEKJIOBAHHUSI.

3. [MomucTupon. CriocoObl OMyYeHHs, CBOHCTBA, IPUMEHEHHE.
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BWJIET Ne 17

1. Tepmuyeckas, XWMHYECKas, OKUCIHTEIbHAS ICCTPYKIHS, MEXaHWU3M PEAKIMi OKHUCIICHUS IOJIHMEPOB.
AHTHOKCUIAHTEHI.

2. Crekiio00pa3Hoe, BRICOKOAIACTHYHOE U BA3KOTEKYUee COCTOSTHHE TIOJIHMMEPOB.

3. DNEeMEHTOOPTaHUYEeCKHE COSTUHECHHMS. DaacToMephl. [1oauCcHIoOKCaHbI.

BUWJIET Ne 18

1. MeTozp! MoJTy4eHHsT BBICOKOMOJICKYJISIPHBIX coeiMHeHnH. KaTnoHHas momMMepH3anusl.

2. Ilpupona pactBopo BMC. CrolicTBa pacTBopoB nonuMepoB. OrpaHMYeHHOE ¥ HEOTpaHHYCHHOE HaOyXaHue.

3. B uem oTanumne paBHOBECHOH MOJMKOHICHCAIIMK OT HEpaBHOBEeCHOW? B kakom ciydae monydaercsi IOJUMEp C
0oJ1ee BEICOKOI MOJIEKYJISIPHOIM Maccoi u mouemy?

BUWJIET Ne 19

1. ArperaTtHsie 1 (pa30BBIe COCTOSHUS BEIIECTB. AMOpP(HBIE, KPUCTAIUTMYECKUE, KPUCTAIUTH3YIONHECS ITOJIUMEPHI.
2. Tumel peaknuii TONWKOHACHCAIMM. PaBHOBeCHas W HEPaBHOBECHAs IOJIMKOHACHCAIUS, TOMO- U
reTepornonukoneHcanus. [Ipumepsr.

3. Tlepeuncnute BO3MOXHBIE METOABI (IPUEMBI) TIOBBINICHUS MOJICKYJISPHOW Macchl TOJMMEpa TMpH
MOJIMKOHICHCAITUH.

BUJIET Ne 20

1. Knaccudukauus moaumepoB MO NPUHAUICKHOCTH MAaKPOMOJIEKYJBI K ONpPENeIEHHOMY KJIaccy XHMHUYECKHX
COEIMHEHH.

2. OrHOcuUTeTbHAs, MPHUBEACHHAS W XapaKTEPHCTHUUECKas BA3KOCTh. CBS3b XapaKTEpUCTUUECKOH BSA3KOCTH C
MOJIEKYJIIpHON Maccol nonumepa. CpeHEBsI3KOCTHA MOJIEKYJIIpHAs Macca OJIMMEpa.

3. Hommaytunen. CrocoOsl monyderns. CBONCTBA MaKpOMOJEKYJN TOJHITHICHA, B 3aBUCHMOCTH OT CIIOCOOOB
nosnydyenus. [IpuMenenue.

9. YueGHo-MeTOaAMYecKOe M HHPOPMALMOHHOE O0ecTieyeHue TUCIUILIHHBI
a) JIuteparypa oCHOBHAast
1.Cemuunkos FO./]. BeicokomonekynspHble coenuuenus. - M.: Axagemus, 2014. — 363 c.
2. Kupees B.B. Bricokomonekymnsaphsie coenunenus. — M.: FOpaiit, 2015. — 602 c.
3. Xakumymud FO.H. Xumus u ¢usuka nomumepoB. PU3MUECKOE COCTOSIHHE IOJIMMEPOB: ydeOHOE
nocobwue / Xaxkumymua FO.H. — Kazans : U3patenscteo KHUTY, 2017.—141 ¢.—ISBN 978-5-7882-2215-8.
—  Tekcr: anektponnbiii /[ DBC "KoHcynbrant  cTymeHTa': [caiiT]. - URL:
http://www.studentlibrary.ru/book/ISBN9785788222158.html.
4. Csupunos E.b. Kuura o mnommmepax: CcBOWCTBa M NPUMEHEHHE, HCTOPHS U CETOAHSAIIHUI J€Hb
MaTepHUaioOB HA OCHOBE BBICOKOMOJNICKYIApHbIX coeauHenuit / E.b.CBupumos, B.K.[yOoBoii —
Apxanrensck: U1 CADY, 2016. — 392 c. — ISBN 978-5-261-01096-8 — Tekct: anekrponusiii // DbC
"Koncynberanr cryaenta": [caiit]. — URL: http://www.studentlibrary.ru/book/ISBN9785261010968.html.
5. llununa O.T. Tepmudeckuil aHan3 B U3y4eHHH MoauMepoB : yueOHoe nmocodue / O.T.HIununa, B.K.
Mumnrasosa, B.A. Iletpos, A.B. Koctouko. — Kazanb : M3marensctBo KHUTY, 2014. — 99 ¢. — ISBN:
978-5-7882-1538-9 — Tekcr : anektponnsii // DBC "Koncynbrant crymenta" : [cait]. — URL:
http://www.studentlibrary.ru/book/ISBN9785788215389.html.
6. Ky3nenoB B.A. IIpakTukyMm 1o BEICOKOMOJIEKYISpHBIM coequHerusM. / B.A.Ky3nernos; MunncrepcTBo
oOpa3oBanust u Haykun P®, denepanbHOe rocymaapcTBEHHOE OIOIKETHOE 0Opa30BaTEILHOE YUPEKICHUE
BEICIIETO TpOo(decCHoHaTFHOTO 00pa3oBaHusi «BOPOHEKCKHI TOCYIapCTBEHHBIH YHHBEPCHUTET». —
Boponex: WMzmarensckuit qom BI'Y, 2014. — 167 c. : cxem., Tabm. — (YueOHuk Boponexckoro
rOCyIapCTBEHHOTO YHUBEPCHUTETA). - Pexxum JlocTyna: o TIOJIITHCKE. - URL:
http://biblioclub.ru/index.php?page=book&id=441593. — bubauorp. B ku. — ISBN 978-5-9273-2141-4.
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0) Jluteparypa J0n0JHUTEILHAS

8. Oynuan /x. OCHOBBI XUMUU MOTUMEPOB. - M.: Mup, 1974. — 614 c.

Kaprun B.A., Cnomunckuii I'.JI. KpaTtkue odepku mo pu3MKOXUMUHU NOAUMEPOB. - M. : Xumus, 1967.

—175c.

9. DHukIoneANsS NOTUMEPOB B 3-X ToMax. - M.: CoBerckas sHIukIoneaus. 1972, 1974, 1977.

10. yp A.M. BeicokoMouekysipHbie coenrnenus. - M.: Boiciias mkosna, 1981. — 656 c.

11. ITpakTHKyM IO BRICOKOMOJICKYJISIPHBIM COeMHEeHUAM o1 pen. Akan. B.A. Kabanoga. - M.:
«Xumusn», 1985.

12. tuneman .M. TexHONIOTHS MTOJIUMEPOB MEIMKO-OMOIOTHIECKOT0 Ha3HaYeHUs. [lomumepht
MIPUPOIHOTO MPOUCXOXKACHUS: yueOHoe nmocooue. / M. U. llItunpman — 2-¢ uza. (3i1.). — M. :
BMHOM, 2016. — 331 c. — ISBN 978-5-93208-198-3 Tekcr : anexrponnsiii // DBC "KoHcynbTaHT
crynenta: [caiit]. — URL: http://www.studentlibrary.ru/book/ISBN9785932081983.html.

B) [Iporpammuoe o6ecnieuenne u UHTEpHET-pecypcehl

Ne HaumeHnoBanue Ne norosopa (JinueH3usi)
n/n
Windows 10 Enterprise Ne 4100072800 Microsoft Products (MPSA) ot
1.
04.2016r
5 Windows 10 ProforWorkstations Ne 4100072800 Microsoft Products (MPSA) ot
' 04.2016r
Windows 8.1 Enterprise Ne 4100072800 Microsoft Products (MPSA) ot
3.
04.2016r
4 Windows 8.1 Professional Ne 4100072800 Microsoft Products (MPSA) ot
' 04.2016r
5 Windows 8 Enterprise Ne 4100072800 Microsoft Products (MPSA) ot
' 04.2016r
5 Windows 8 Professional Ne 4100072800 Microsoft Products (MPSA) ot
' 04.2016r
OfficeStandard 2016 Ne 4100072800 Microsoft Products (MPSA) ot
7.
04.2016r
OfficeStandard 2013 Ne 4100072800 Microsoft Products (MPSA) ot
8.
04.2016r
9 Cucrema TecTUpPOBaHUSA Ne468 ot 03.12.2013 UII Cynrarynux
"| SunravWEBClass P.T.(6eccpouno)

ObecrieueH AOCTYN K COBPEMEHHBIM MPOQECCHOHAIbHBIM 0a3aM TaHHBIX, MH(POPMAIIMOHHBIM
CIIPaBOYHBIM U TOMCKOBBIM cucTemam (oubmuorexka COI'Y):
- oubamoreke e-library,
- DIIeKTpOHHas OMOIMOoTeKa yueOHo# muTeparypsl (YHuBepcuTeTcKas oudmuoreka ON Line)
http://biblioclub.ru/index.php?page=razdel&sel node=1412
http://biblioclub.ru/index.php?page=book view&book id=144210

OGecrnieyeH JOCTYI K COBPEMEHHBIM TPO(ECCHOHAIBHBIM 0a3aM JaHHBIX, MH(POPMAIMOHHBIM
CIPaBOYHBIM M MTOMCKOBBIM cucTeMaM (6ubnmnoteka COI'Y):

. DJieKTpOHHasi oubauorTeka auccepraumii u apropedeparoB PI'b (OB/] PI'b)
Tpebyercs perucrpanus B oubnuoreke COI'Y

o IBC «YHuBepcurerckas ouoanoreka ONLINE)
Tpebyercs perucrpanus B oudbnuoreke COI'Y

o IBbC «HayuyHas 3jieKTpoHHasi 0um0auoTeka eLibrary.ruy
CamocrosiTenbHasl perucTpanus Ha caiute

o IBbC «KoHcyabTaHT cTyaeHTa» CTyaeHuecKkasi 3J1eKTPOHHAasl 0M0JIM0TeKA 110

MeIMIIMHCKOMY U (hapMalleBTHYECKOMY 00pPa30BAHNMIO, A TAKJKE M0 eCTeCTBEHHBIM M TOUHBIM
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HAaVKaM B II1€JIOM

Tpebyercs peructpanus B 6ubauoreke COI'Y

IBC «lOpaiiT» — o0pa3oBaTe/ibHas CPe/ia, BKIKYAKIIAS BUPTYAJIbHBIH YNTAJbHBIN 321
Y4eOHMKOB UM Y4eOHBIX 10CO0MIi 0T ABTOPOB M3 BeAyIIMX BY30B Poccuy 1o BceM HanpaBJIeHUAM
U CHEeNUATbHOCTAM
TpeOyetcs peructparus B 6udimoreke COI'Y

SpringerCustomerServiceCenterGmbH (6a3a naHHBIX, COAEpKaIIUE AJICKTPOHHBIC W3IaHHS
m3narenberBa  SpringerNature 3a mepuox 2011 — 2017 rr. (MOJHOTEKCTOBas KOJUICKIHS B
konmyecTBe 46 332 KHHUT)

JInunsbiii kaduHer Ha caiite COI'Y http://portal.nosu.ru/
Caiit qucranunonnoro odyuyennss COI'Y http://Ims.nosu.ru/

PeKOMeHIlyeMLIe HHTEPHET-aApeca mo XuMHuu:

1. Weisberg M., Needham P., Hendry R. Philosophy of Chemistry (First published Mar 14, 2011) // The
Stanford Encyclopedia of Philosophy. Edited by Edward N. Zalta.
http://plato.stanford.edu/entries/chemistry/

2.

=

HYLE. International Journal for Philosophy of Chemistry. http://www.hyle.org/journal/concept.htm

Ba3bl JaHHBIX:
Scopus https://www.scopus.com/
Web of Science https://clarivate.com/webofsciencegroup/solutions/web-of-science/

I') MeToAMYecKHe YKa3aHHs, pa3padoTaHHble cocTaBuTeasasMu Padoueil mnporpaMmsl.

1. Yueopuna T.M. Bseoenue 6 Xumur 6blCOKOMOJEKYAPHBIX cOeOuHeHuu : y4e0.-MeTo. mocodue
JUISL CTYZICHTOB XUMHKO-TeXHoJornueckux (akynpreros. //T.M.Huropuna; ®I'6OY BO «Cesepo-
Ocerunckuil rocyaapcrBeHHbll yausepcurer uM. K.JI. Xeraryposa» — Bnanukaskas, 2018. — 87 c.

2. Yueopuna T.M. Ilpaxmukym «Bvicokomonekynsipuvie coeounenusy: yde0.-METOMI. TOCOOue I
CTY/IGHTOB XHMMHKO-TE€XHOJIOTUYECKOTO (hakynpTeTa (OakanaBpuar), HalpaBlI€HUE — XHMHUSA
(04.03.01) / T.M.Yuropuna; ®I'BOY BO «CeBepo-OceTHHCKHI rOCyIapCTBEHHbBIH YHUBEPCUTET
uM. K.JI.XerarypoBa» — BnagukaBkas, 2018. — 44 c.
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DJIeKTPOHHBIE pecypchl 00ecneynBalolue peaaTu3annio 00pa3oBaTeJbLHbIX MPOrpaMm

PI'BOY BO «CeBepo-OceTuHCKHUI rocyiapcTBeHHbIN yHUBepcuTeT nMeHn Kocta JleBanoBu4a XeTarypoBa»

HaumeHnoBanue CaeneHus 0 Ne norosopa . Koa-Bo
Ne Ipunagiex- Anpec Cpoxk aeiicTBus Xapakrepucruka
No JJIeKTpORHOrO HOCTh caiiTa npaso- Ha fpaso 3aKJIIOYEHHOTI'0 10r0BOpa ToueK AocTyNa/ JaocTyna
h pecypca obJsanartene ucnoab3oBanus I6C P NnoJib30BaTeJiei y
Jorosop Ne 135-06/14 i
o1 12.09.2014 1. 12.09.2014 r.-11.09.2015 r. 7000
Jorosop Ne 167-08/15 i
o1 12.09.2015 1. 12.09.2015 r.-11.03.2016 . 7000
Horosop Ne 58-02/16 i
o7 09.03.2016 1. 12.03.2016.r.-11.09.2016.r. 7000
Jorosop Ne 202-08/16 i
o1 24 08.2016 I 12.09.2016 r.-11.03.2017 r. 7000
IBC Jorosop Ne 069-02/17
000 -
) "VHHBepcHTeTCKA I oo or 13.03.2017 12.03.2017r. -11.03.2018r. 7000 Mo IP-azpecy
s1 OubIHOTEeKA CropoHH:s _L - ' Ne 184-08/17 0OEe3JIMMUTHBIN
. biblioclub.ru Memua» Horosop Ne -
Online o1 04.09.2017 12.09.2017r.-11.03.2018r. 7000
Jorosop Ne 056-02/18 i
oT 25.05.2018 16.04.2018r.- 16.10.2018r. 7000
Jorosop Ne 163-10/18 i
o1 30.10.2018 17.10.2018r.-31.12.2018r. 7000
Horosop Ne 21-02/2019 i
o1 14.02.2019 01.01.2019r.- 30.06.2019r. 7000
florosop Ne75-06/19 01.07.2019r.-31.12.2019r. 7000

ot 08.07.2019
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10. MaTepuajbHO-TeXHHYECKOEe OCHALIlEeHUEe THCIUILIMHBI:

JlaGoparopuss OOmeil, pusnyeckoid M KOJJVIOMIHOW XUMHM VISl TPOBEAEHUS 3aAHATHH
CEeMHUHAPCKOI0 THMNA, JAa0OPATOPHBIX 3aHATHH, KYPCOBOIr0 MNPOEKTHPOBAHUS (BBHINOJIHEHHSA
KYPCOBBIX padoT), IPyNNoOBbIX M HHAUBUAYAJIbHBIX KOHCYJbTALMHA, a2 TAK/Ke CAMOCTOSITEIbLHOM
padoThI 00y4arouXxcs:

MPernoAaBaTeNbCKUl CTOJ, CTYN, CTOJIbI M CTYJNbs JUIsl OOy4arouiuxcs, J1aOopaTOpHBIE CTOJIBI,
KJIacCHasl 1OCKa.

O6opynoBanue: MyabTUMEIUNHHBI MPOEKTOP ¢ 3KpaHoM (MyJIbTUMEIUUHBIA TPOEKTOP
OPTOMA projector DX32, ¢ moToiouHbIM KperuieHueMm u Hal. kadeneit — 1 mr. Kommbrorep a/kom.
kimacca Pentium 4-506 Foxconn 915 GL7MH-S 512 Mb O3V-+/kmaBuat — 1mT. ¢ OporpaMMHBIM
o0ecriedyeHrneM, BBIXOJAOM B CeThb VIHTEpHET M JOCTYIOM B DIIEKTPOHHYIO HH(GOPMAIMOHHO-
obOpazoBarenbhyto cpeny COI'Y.

[Tporpammuoe obecnieuenue: Microsoft Windows 7 Professional; Microsoft Office Standard 2016;
7-zip; WInRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google Chrome; Kaspersky
Free; Cucrema tectupoBanmsi Sunrav WEB Class (beccpounoe I10); [Iporpammuoe obecrieueHue st
penaktupoBanus xumuueckux ¢opmyn Isis Draw (beccpounoe I10); Koncynsrant mmoc; Cuctema
IIOMCKAa TEKCTOBBIX 3auMcTBOBaHUM «AHTuruiaruat BY3y»; [Iporpamma nns 9BM «bank BonpocoB aiis
KoHTposist 3HaHwii»; [apant; Cisco Webex; HeMOHCTpAallMOHHBIE U Yy4YeOHO-HArsTHBIE MOCOOUS
(Bumeomnpe3eHTaIus).

Breitsokao# mikad- 1 mt. Monomep M-510 cranmaptabiii — 2 mt. Komopumerp KOK-2MIT — 1
mt. Kanmopumerp KJI-5 — lmr. Pedpakromerp UPD 454b-2M ¢ noacserkoir — 1 mT. [Homspumerp
kpyroBoit CM3 — 1 mt. Konaykromerp MAPK-603/1 — 1 mir. Becsl naboparopusie CAS MW120 — 1
mT. Becwl nmabopatopubie npenusuonnsie ET-300I1 — 1 mr. Ananuzatop «Okcnept-001» — 1 .
Tepmocrar HUBER — 1 wit. pH-Metp «AHnoH-4100» - 1 wt. pH-Merp-mumuBonst™erp pH-150 MU-
1 mr. Becet AND HL- 1 mT. Becbet WT-250- 1 mr. Marautaas memanka [19-6110- lmr. bans
BojasiHas- 1 mT. Mukpockon «Mup 2»- 1 mt. pH-metp pH-340 — 1 wt. Hentpudyra OITH -3- 1 mT.

buéanorexka, B TOM 4YHcJIe 4YMTAIbHBIA 3a/: cronbl, cryinbs; I[IK oOydaromuxcs, c
OpPOrpaMMHBIM ~ OOECII€UeHUEM, BBIXOJIOM B CeThb VIHTepHET M JOCTYIIOM B JIIEKTPOHHYIO
obpazoBarenbhyto cpeay COI'Y.

[Tporpammuoe obecneuenne: Microsoft Windows 7 Professional; Microsoft Office Standard
2016; 7-zip; WInRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google Chrome;
Kaspersky Free (CBo6oanoe I10);

OBbC «YuuBepcuterckas oudimnoreka ONLINE» https://biblioclub.ru;

ObC «KoncynpranT crymeHTa» http://www.studentlibrary.ru crynenueckas sneKTpOHHas
O0uOIMoTEeKa MO MEIUIMHCKOMY M (papMalleBTUYECKOMY OOpa30BaHMIO, a TAaKXKE MO €CTECTBEHHBIM U
TOYHBIM HayKaM B IIEJIOM;

OBC «fOpaiiT» - oOpa3oBaTelbHas cpela, BKIIOYAOLIAs BEPTYaJbHBIM YMTAJIbHBIA 3al
y4eOHHUKOB U Y4eOHBIX MOCOOMH OT aBTOPOB M3 BEAyLIMX BYXOB Poccuu 1o BceM HampaBlIEHUSIM U
crienuanbHOCTSIM WWW.biblio-online.ru;

JIEeMOHCTPALlMOHHbIE U y4eOHO-HaTJIsIHbIe TOCOOUs (BUICOMIPE3CHTALIHS).

11.JIuct 06HOBJIEHUSI/aKTy U3 AT

IIporpamma o0HoBIeHa B 2020 .

BHeceHb! JOMOTHEHUS U U3MEHEHUS
- B CITUCOK JIUTEPATYPHI;
- B IporpaMMHOE o0ecrieueHue;
- B QOpPMBI IPOBEICHHUS 3aHATUI B TMCTAHIIMOHHOM U CMEIIaHHOM (opMaTax, B TOM YKCIIE IPOBEACHHS PyOSIKHBIX
aTTeCTaIlUi;
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- B TEpEYCeHb MaTEPHUATBHO-TEXHHYECKOTO OO0ECIIeUeHHs, COBPEMEHHBIX Npo(ecCHOHANBHBIX 0a3 NaHHBIX H
MH(OPMAITMOHHBIX CIIPABOYHBIX CHCTEMAX.

[Iporpamma paccMOTpEHa U YTBEPXkKACHA Ha 3acCeIaHUM Kadeapbl OpraHnIecKOr XUMUU

ot «14» urons 2020 r., mporokon Ne 12/19-20.

IIporpamMmma omoOpena Ha 3aceqaHUM coBeTa (haKylIbTeTa XUMHUH, OMOJIOTHH W OHOTEXHOJIOTHH OT «30»
nroHs 2020 r., mporokon Ne 10/19-20.

Y4eOHsIif 1aH yTBEepKIeH yueHbIM coBeToM PI'BOY BO «COI'Y» 30.04. 2020 r., mpoTokon Ne 9.

[Iporpamma ObuIa akTyamusuposana B 2019 r.

[Iporpamma paccMoTpeHa U yTBEpKACHA HA 3acelaHuy Kadelpbl OPraHn4ecKOl XUMUH
oT «28» uronHs 2019 r. mporoxomn Ne 11.

[Iporpamma omoOpeHa Ha 3aceaHWH coBeTa (aKyIbTeTa XUMHH, OWonornu U OuorexHojoruu OoT «01»
uroig 2019 r., npotokoa Ne 12.

Y4eOHsIif 1aH yTBEepKIeH yaeHbIM coBeToM PI'BOY BO «COI'Y» 28.05.2019 r., mpoToxon Ne 10.

[Iporpamma ObuIa akTyanuzuposana B 2018 r.

[MporpaMma paccMOTpeHa 1 yTBEpXkK/IeHa Ha 3aceJaHnu Kadeapbl OpraHnuecKor XUMHUH
oT «20» urons 2018 r. mpotokon Ne 11 r.

IIporpamma oj00peHa Ha 3acelaHMM COBeTa (haKyJbTeTa XUMHM, OMOJOIMH U OWOTEXHOJOTHH OT «29»
ntoHs 2018 r., mporokon Ne 11.

Y4eOHslif 1aH yTBEepKIeH yueHbIM coBeToM PI'BOY BO «COI'Y» ot 28.04. 2018 r., mpoTokox Ne 12.

[Iporpamma ObUIa akTyanusuposana B 2017 1.

ITporpaMMa paccMOTpeHa M yTBEpXK/IeHA Ha 3aceJaHnu Kadepbl OPraHuueCKOW XUMUH
Ot «27» utonst 2017 1., mpoToxoi Ne 8.

IMporpamMMa omoOpeHa Ha 3aceaHUM COBeTa (PaKyNbTeTa XMMHHU, OMOJIOTHH U OMOTEXHOJOrWU OT «30»
utoHs 2017 1., mpotokon Ne 10.

Y4eOHsIif 1aH yTBEepKIeH yueHbIM coBeToM PI'EOY BO «COI'Y» ot 27.04.2017 1, mpoTokos Ne 11.
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