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YnpaBneHvie fOKyMeHTUPOBaHHOW uHopmauweli 7.5.3
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MonoxeHne o paspaboTke n peanunsaummn OMNOM COry

MporpamMma cocTaBfieHa B COOTBETCTBMM C PefepasibHbIM rOCyLapCTBEHHbIM 06pa30BaTe/IbHbIM
CTaHJapToM no HanpasneHuto (cneumansHoctn) 44.03.05 T[lepgarornyeckoe obpasosaHue (C ABYMSA
npounaMn noarotoeku) Mpodunu  Xumua, buonorus, yTBepXAeHHbIM npukasom MuHucTepcTBa
obpasoBaHuMa 1 Haykum Poccuiickoin depepauymn ot 22.02.2018 No 125, yyebHbIM NaaHOM MOLFOTOBKU
6akanaspa no HanpasneHuto 44.03.05 MNeparornyeckoe obpasosBaHue (C ABYMA NPOPUAAMM NOLFOTOBKM)

Mpounn Xumus, bruonoruns, yTeepxaeHHbIM YuyeHbiM coBeToM ®TBEOY BO «COlY» (npotokon Ne 10
o1 28.05.2019 r.).

CoctaBuTtenb: foueHT YuropuHa T.M.

Pabouyas nporpamma 06CyXXeHa Ha 3acefjaHun Kageapbl OpraHNYecKom XUmnm

(npotokon Ne 11 oT « 28» utoHa 2019 r.)

OpobpeHa coBeTOM (haKynbTeTa XMMUK, BUONOTUM N BUOTEXHONOTUN
(mpoTtokon Nel12/18-19 ot «I'1 °019r.)

Mpeacegatens AraeBa ®.A.
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Munncreperso Konrexkcr opranusamuu 4. O6ecrieuenue 7. (Ilepconan 7.1.2)

HayKH{ U BEICIIEro oOpa3oBanust PO
OI'bOY BO «COI'Y»
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Buragener mporecca 7.5.3: Otaen ZoKyMeHTO000poTa
Bun noxymenta: Ilonoxenue 1o nesTeabHOCTH

Honosxenue o paspaborke u peanusannu OITOI COT'Y

1. Crpykrypa, u 0011asi TPYA0€eMKOCTDb AUCHHUIIIMHBI.
OO6mmast Tpy10eMKOCTh TUCIMIUIMHBI COCTABIISIET 3 3aueTHbhIe eauHuUIb (108 vaca).

Ounas dhopma oOydeHUs 3aounas popma oOyueHus
Kypc 3
Cemectp 5
Jlekuuu 34 yac.
[IpakTruueckue (cemunapckue) -
3aHATHUS
JlabopatopHbie 3aHATHS 34 uac.
WHTepakTHBHBIE Yachl 34
WToro aynnTOpHBIX 3aHATHI 68 gac.
CamocTrosiTensHas paboTta -
Kypcosas pabora -

dopMa KOHTPOJIS

3auer 5
OO1ee KOTUIECTBO YaCcOB 108

2. Ileau ocBOeHMS IMCHUTLIHHBI

HGHHMI/I OCBOCHUMA AUCHUIIIMHBI (MOI[y.TIH) Xumus BBICOKOMOJICKYJISIPHBIX COCI[I/IHGHI/Iﬁ B COOTBCTCTBHUU

¢ mpo(eccOHaNbHBIMU CTaHAAPTAMH:

®denepanbHbIil TOCYAApPCTBEHHBINM 00pa30BaTENbHBIN CTAaHAAPT IO HAMPABJICHUIO TMOJATOTOBKH
44.03.05 [Ilemarornueckoe oOpa3oBanue (¢ JByMsS HNpO(UISIMU MOATOTOBKHM) BBICHIETO
oOpazoBanus (mamee ®I'OC BO) (6akanaBpuar), yTBEpXKIACHHBIH IpuKa3oM MuHHCTEpPCTBA
oOpa3oBanus U Hayku Poccuiickoit ®@eneparnun ot« 22» depans 2018 r. Ne 125;
ITpodeccuonanbublit crannapt «llemaror (menarornyeckast A€ATeNbHOCTh B chepe JOMIKOIBHOTO,
HAYalpHOTO OOIIero, OCHOBHOTO OOIIEro, cpemHero oOmiero ooOpa3oBaHus) (BOCHUTATENb,
YUUTENb) YTBEPKACHHBIN NPHUKa3oM MUHHUCTEpCTBA TpyAa M COLMAIBHOM 3amuThl Poccuiickoi
@eneparuu ot 18 Hos0ps 2013 1. Ne 544n (3aperucTpupoBaH MUHHCTEPCTBOM FOCTULIUU
Poccuiickoit @enepannu 06 nexadbpst 2013 r., peructpaunonusii N 30550), ¢ u3MeHeHUsIMH,
BHECEHHBIMH NPHUKa30M MHHHCTEPCTBA TpyAa U connanbHOM 3amuThel Pocculickon denepanuu ot
25 npexabps 2014 1. Ne 11151 (3apeructpupoBaH MuHHCTEpPCTBOM IoCcTUIMH Poccuiickoit
Oenepanun 19 despans 2015 r., perucrpanuonnsiii Ne36091) u ot 5 aBrycra 2016 1. Ne 4221
(3apeructpupoBan  MunucrepctBoM toctunuu Poccuiickoit ®enepanuu 23 aprycra 2016 r.,
peructpanoHHbiit Ne 43326);

SABJIAKOTCA:

— CucremaTtu3aiusi 3HaHHM OOYYaIOIIUXCS MO OCHOBAaM HEOPTaHWYECKOW XUMHH TMOIUMEPOB,
KOTOpBIE CIyXaT TOJTOTOBKE CTyAEHTa K Oyaymieid mpodecCHOHANbHOW IesITeNIbHOCTH B
o0JacTsax: HayYHO-UCCIIEeI0BATENIbCKON, TEXHOJIIOTUYECKON U MeAarornyeckom.

— @opMHpPOBAHUE CUCTEMHBIX 3HAHUU JJI1 NMOHUMAHUA OCHOB HAYKH O BBICOKOMOJIEKYJISIPHBIX
COCIMHEHUSIX W €€ MPAKTUYECKUX MPHIOKEHHUSAX, 3HAHHE KOTOPBIX HEOOXOTUMO KaKIOMY
COBPEMEHHOMY XMMHUKY, HE3aBUCHUMO OT €T0 MOCJIEaYyIoIel CrelHaan3aliu.

— IlonmyyeHue TeopeTMUECKHMX 3HAHUM M TMPAKTUYECKHX HABBIKOB O METOJAaX CHHTE3a,
MOAU(UKAINH, UCCIETOBAHUIO (U3UKO-XUMHUYECKHUX CBOWCTB U CTPYKTYPHI MOJIMMEPOB;
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— Pacmmpenne u yriy0OneHue 3HaHUN OOYYaIOUIMXCS O MOJAEISAX W MOAXO0/AaX, MPUHATHIMU ISt
ONMCAHMs TOJMMEPOB B KOHJICHCHPOBAHHOM COCTOSHUM W B PacTBOpax, B CPaBHEHUU C
MOJIETISIMU U TTOAXO0/IaMH, ONKCHIBAIOIIMMHU ITOBEACHUE HU3KOMOJICKYISIPHBIX BEIIECTB;

— OGecnieyenre MOHUMAaHUS (PYHIAMEHTAIBHBIX MOHATHH, 3aKOHOB M 3aKOHOMEPHOCTEH XMMUH,
UX POJIb B IPOTEKAHUN OMOJIOTHYECKUX MPOIECCOB;

— @opmupoBaHue y OOydYalOIIMXCS YMEHUH U  HABBIKOB OCYIIECTBJICHUS  Yy4eOHO-
M03HABATENBHON U MPO(ECCHOHABHOMN 1eATeIbHOCTH;

PazButne y oOyd4aromuxcs BHYTPEHHEH MOTHBAIMM K OOYYEHHIO, IOBBIIICHHE HX HWHTEpeca K
MO3HAHUIO AUCUUILIMH XUMUYECKOTO MPO(UIIS.

OcBoeHue y4yeOHOM IUCHUIUIMHBI «XHUMHS BBICOKOMOJIEKYJSPHBIX COEIMHEHUI», SBISIIOIICHCS
gacteto OIIOIl mo wanpaBnenuto 44.03.05 Ilemarormueckoe oOpazoBaHue (¢ ABYMs MpoduisMu
MOATOTOBKH) mpodwmm Xumusi, buonorus u obecneunBaromeii peammsarnuio @IOC 3++ no ganHOMY
HaIpPaBIICHUIO, TPEINONaraeT BOOPYKHUTh CTYIEHTOB CHUCTEMOM TEOPETHYECKHUX 3HAHUI, 03HAKOMIICHHE
CTY/ICHTOB C OCHOBAMHU HAyKH O BHICOKOMOJICKYJISIPHBIX COCTUHEHUSAX U €€ MPAKTUICCKUX MPUIOKECHUSX,
3HaHHE KOTOPBIX HEOOXOAWMO KaXKIOMY COBPEMEHHOMY XHUMHUKY-TpenoaaBareito. OcoOEHHOCTHIO
MIPOTpaMMBI SIBIIIETCS (PyHIAMEHTAIBHBINA XapaKkTep ee COJepKaHMsI, HEOOXOAUMBIN 111 (POPMHUPOBAHUS Y
CTYJCHTOB COBPEMEHHBIX MPEICTaBICHHI O MOJIMMEPHOM COCTOSIHMH Kak 0co00i opme CyliecTBOBaHUS
BEIIECTB, TMOJIYYCHUE CTYACHTAMH HEOOXOIMMBIX TEOPETUYECKHX 3HAHMNA W MPAKTUYECKUX HABBIKOB O
METOJlaX CHHTEe3a, MOAU(UKALNU, WCCIEAOBAHUIO (PU3HMKO-XUMUYECKHX CBOMCTB U CTPYKTYpBI
MIOJTUMEPOB.

3agaumn u3ydeHus JUCHUNIMHBI:
- IOKa3aTh U O0BSCHUTH CIIENU(DUKY TOTUMEPHOTO COCTOSIHHS BEILIECTBA;
- O3HAaKOMUTH CTYJEHTOB C MOJICIIAMHU U MTOAXO0JIaMH, IPUHATHIMHU JIJIs1 ONUCAHUS ITOJTMMEPOB B
KOHJICHCUPOBAHHOM COCTOSIHUU U B PacTBOPAX, B CPABHEHUH C MOJEIISIMU U ITOAX01aMH, OIIUCHIBAIOILIMMU
MOBE/ICHUE HU3KOMOJIEKYJISIPHBIX BEIIECTB;
- 0003HAYUTH COBPEMEHHBIE TEH/ICHIIUU B Pa3BUTHH TEOPETUUECKUX MPEICTABICHH, HOBBIX METO/IOB
TOJTYYEHUS U UCCIICIOBAHMS TIOJTMMEPOB, a TAK)Ke pa3pad0OTKe HOBBIX MOJTUMEPHBIX MAaTEPUATIOB U
KOMITO3HUIIUH.

3. Mecto nucuumiaunabl B cTpykrype ITIOOII 6akanaBpuara

B1.B.J1B.07.01

JuctunimHa «XuMusi BBICOKOMOJIEKYJISIPHBIX COequHeHHi» B coorBercTBUM ¢ ®PI'OC3++ 1o
HanpasieHnuto noarotoBku 44.03.05 [lexaroruueckoe oOpa3oBanue (¢ AByMS NpOQHISIMHU MOATOTOBKH)
npopumu  Xumus, buonorus oTHocuTcs K 4YacTu, (opMupyeMas y4daCTHMKaMH o0Opa3oBaTelbHBIX
orHomreHni (Auctummael mo Beioopy b1.B.JIB.7). Inst u3ydeHus AMCHUILIMHBI HEOOXOIUMBI 3HAHMS,
YMEHHUSI U KOMIIETEHIIMH, MOJydeHHble oOydaromuMucs B OakajlaBpuare, B pe3yJbTaTe OCBOCHHS
auctuIuinHel «Opranuueckas xumus». Taxke Bo3MOXkHa onopa Ha Kypcebl «Heopranuueckas Xumusi»,
«O06mas xumusy», «Puznyeckas U KOUIOUAHAS XUMHsy. V3yueHue NaHHOM AUCHMILIMHBI OCHOBAaHO Ha
MaTepuaie KypcoB (PU3UKU, MATEMaTHUKH.

st ocBoeHM sl Y4eOHOH TMCHUIIMHBI «XUMHUS BBICOKOMOJIEKYJIAPHBIX COEUHEHUI» Y CTYJEHTA
JIOJKHBI OBITH CHOPMUPOBAHBI CIEYIOIINE, TPEIBAPUTEIbHbIE, KOMITIETCHIIHH:

YHuBepcajabHble KOMIIETEHIIUM:

- CIOCOOEH OCYHIECTBIATh MOUCK, KPUTUYECKHH aHaiu3 M CHHTE3 HMH(OpMAIMH, NPUMEHSTh
CHCTEMHBIH TTOAXO /IS peIIeHus mocTaBiaeHHbIX 3a1a4 (YK-1);
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Oo6menpodeccuonanbubie komnerenuuu (OIIK):

- COCOOEH MPOBOJUTH C COOJIIO/IEHUEM HOPM TEXHUKU 0€30MacCHOCTH XUMHUYECKHI IKCIIEPUMEHT,
BKJIIOYAsl CHHTE3, aHAJIW3, U3YUYEHUE CTPYKTYpPbl M CBOICTB BELIECTB U MaTEepUAJIOB, HCCIEAOBAaHUE
mporeccoB ¢ ux yuacrueMm (OITK-2);

- crnoco0eH TMPUMEHSTHh PAaCYETHO-TEOPETUYECKHE METOJbl JJISi M3YyYCHHs CBOICTB BELIECTB U
MPOIIECCOB C UX YYaCTHEM C UCIIOJIb30BAHUEM COBPEMEHHOM BhruucnTeIbHON TexHukH (OITK-3);

- CIOoCcOOEH IUIaHMPOBaTh  pabOTHl  XMMHMYECKOW  HAmpaBJICHHOCTH, oOpabaTeiBaTh U
MHTEPIPETUPOBATH NOTYyYEHHBIE PE3YIbTAThI C UCIIOJIB30BAHUEM TEOPETHUECKUX 3HAHUN U MPAKTUUYECKUX
HaBBIKOB PELICHUS MaTeMaTH4YeCKuX U pusndeckux 3amad. (OI1K-4);

- CHOCOOEH OCYIIECTBIISATh IENIAarOTHYECKYIO0 AESTeNbHOCTh HAa OCHOBE CIHEIHAIBbHBIX HAyYHBIX
3nanuii (OITK-8);

IIpodeccrnonasbHbIe KOMIIETCHIIAN:

- CrHoco0€H OpraHu30BbIBaTh COBMECTHYIO M HWHIUBUAYIbHYIO Y4YEOHYI0 M BOCIHUTATENIbHYIO
NEeSTeNbHOCTh OO0YYaroIIMUXCs, B TOM 4YHCIE C OCOOBIMU 00Opa3oBaTEeNbHBIMU TMOTPEOHOCTAMHU, B
cootBercTBHH ¢ TpeboBanusmu PI'OC (T1K-3);

- croco0eH MPOEKTUPOBATh M OCYIIECTBISTh HAIPABICHHBIM CHHTE3 OPraHUYECKUX COCTUHEHHM C
M0JIC3HBIMU CBOMCTBAMH TI0J] PYKOBOJICTBOM cIielianucTa 6osee Bbicoko kBanudpukanuu ([1K-4);

- croco0eH HCI0JIb30BaTh COBPEMEHHBIE SKCIIEPUMEHTAIbHBIE METObI [IJISl YCTAHOBJICHUS CTPYKTYPHI
U UCCJIEJOBaHMSI PEaKLIMOHHOW CITIOCOOHOCTH BELIECTB I10J] PYKOBOJCTBOM CIIELUAINCTa 00Jiee BHICOKOM
kBanudukamuu (ITK-5).

4. TpeOoBanusi K pe3yJbTaTaM OCBOEHHSI JAUCHUIUVIMHBI (KOMIETEHIUH O00y4aromerocs,
(opmupyembie B pe3ybTaTe 0CBOCHUS JUCHHUIJIMHBI (MOIYJIs1)
Hpouecc HN3YUCHUA OUCHUITIIMHBI «XUMUS BBICOKOMOJICKYJISAPHBIX COGHHHGHHﬁ)} HarpaBsJICH Ha
(hopMHpOBaHHE CIETYIOIINX KOMIETSHIINN:

HaumenoBanue | Koam HamMeHoBaHHe Koa 1 HaumMeHOBaHMEe HHAUKATOPA JOCTHIKEHHS
KaTeropuu YHUBEPCAJbHOM yHuBepcaabHol komnerenun (MYK)
(rpynmnbi) komnetenuuu (YK)
YHHMBEPCAJIbHbIX
KOMIIeTeHIIU I
CrucremMHoOe n [YK-1. Criocoben MYK 1.1. 3naeT: METOABI KPUTHIECKOTO aHATIN3A U OIICHKU
KPUTUYECKOE OCYLIECTBJISITh IOUCK,  |COBPEMEHHBIX HAYUYHBIX TOCTHKEHUI; OCHOBHBIE IPUHIUIIBI
MBIIILICHUE KpPUTUYECKUM aHaIu3 U [Kputudeckoro aHanuza MYK 1.2. YMeer: nonyyats HOBbIE 3HAHUSA

cuHTe3 MHQOpPMAIIMK,  |HAa OCHOBE aHajIKM3a, CHHTE3a M JPYTUX METOJMOB; COOMpaTh TaHHBIE
MIPUMEHSATH CHCTEMHBIN  [[TO CIOKHBIM HAYYHBIM TPOOIeMaM, OTHOCSIITAMCS K

MOAXOJ IS pEIIeHUsT  [MpOQeCcCCHOHATLHOM 0071aCTH; OCYIECTBISITh MOUCK HH(OPMAITUU
MOCTaBJICHHBIX 33124 1 pEUIEHUI Ha OCHOBE 3KCIIEPUMEHTANIbHBIX JEHCTBUI

MYK 1.3. Brazneet: HaBpIKaMU HCCIIEIOBAHUS MPOOIEM
Mpo(heCCHOHANBHON IEATEIIEHOCTY C MPUMEHEHUEM aHaJn3a,
CUHTE3a U JPYTUX METOJ0B HHTEIUIEKTYaIbHOU NEeATEIbHOCTH;
BEBISIBJICHUST HAYYHBIX MMPOOJIEM M HCTIOIB30BAHUS aJICKBATHBIX
METOOB ISl UX PEIICHUS; IEMOHCTPUPOBAHUS OLIEHOUYHBIX
CYXKICHHIA B PEIICHUH MTPOOJIIEMHBIX MPO(ECCUOHATBHBIX
CUTyalnii
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Pazpabotka OIIK-2. Criocoben MNYK 2.1. 3raeT: 10puaIuvIecKre OCHOBAHUS [Tl IPEICTABICHUS U
OCHOBHBIX U y4acTBOBATh B OTMCaHMs PE3yJbTATOB JESATEIBHOCTH; PABOBbIC HOPMBI ISt
TOMOJNHUTENIbHBIX  |[Pa3PA00TKE OCHOBHBIX U [OLCHKH PE3y/IbTATOB PELICHUS 3a/1a4; IPABOBBIC HOPMBI,
oGpazoBaTelbHplx  (LCTIOTHATENBHBIX MPEABABISEMBIC K crioco6aM perieHus npog)ecCUOHANBHBIX 3a1ad,
HporpamMm 00pa3oBaTeIbHbIX MCXOJ1s U3 ICHCTBYIOIIX TIPABOBBIX HOPM, HMEIOIIHXCS PECYPCOB
[poTrpaMm, 1 OrpaHHYCHUN
[pa3pabaThIBaTh MNYK 2.2. YMmeeT: MpoBepsTh U aHATM3UPOBATH HOPMATHBHYIO
OTICIbHbIE UX TOKyMEHTaLHI0; (POpMYIHPOBATh B PaMKax [IOCTaBJICHHOM Lien
KOMITOHEHTHI (B TOM MPOEKTa COBOKYITHOCTH 3a]1a4, 00eCIeUnBAIOIINX €€
qHcie ¢ TOCTIDKEHHE; BBIOMPATh ONTHUMAJIbHBIA CIIOCO0 peleHus 3a1ad,
MCIIOIb30BaHUEM YUUTBIBAs JEHCTBYIOIIIE IPABOBBIE HOPMBI 1 HIMEIOILUECS
nHGOPMALMOHHO- YCIIOBHSI, PECYPChI M OTPaHUYEHUS
komMMmyHuKannoHHeIx  |[MYK 2.3. Bnazmeer: npaBoBEIME HOpMaMH B 00J1acTH,
TEXHOJIOTHI) COOTBETCTBYIOIIEH MpohecCHOHATHHON NeATETHHOCTH,
pa3paboTKH U peaTn3aIim
MPOEKTa, MPOBEICHUS MPO(PECCHOHATLHOTO 00CYKIACHUS
€3yJIbTATOB JCSITETEHOCTH
Hayunele  ocHoBsl |OIIK-8. MOIIK-8.1. 3naTh uCTOpHIO, TEOPHIO, 3aKOHOMEPHOCTH U
Me1arornyecki CriocoOeH OCyIEeCTBAATHIPUHIMIIEI OCTPOCHUS ¥ (YHKIMOHUPOBAHUS 00pa30BaTENbHBIX
JICATCIIbHOCTHU rneaaroru4€CKyro (He[[aFOFI/I‘ICCKI/IX) CHUCTEM, POJIb U MCCTO O6pa3OBaHI/I$I B )KU3HU

NEeATEILHOCTh HAa OCHOBE
CreUaTbHBIX HAYYHBIX
3HAaHUN

ITUYHOCTH W OOIIECTBA; KyJIbTypHO-UCTOPHUYECKHE, HOPMAaTHBHO-
[IPaBOBBIC, AKCUOJIOTUYECKUE, STUUECKHUE, MEUKO-
OMOJIOrMYeCKUE, SPTOHOMUYECKHE, TICUXOJIOTHICCKHE OCHOBBI
(BKJIFOYAst 3aKOHOMEPHOCTH, 3aKOHBI, TPUHIIUIIBI) TIEIarOrHUeCKOM
ITeATEILHOCTH; KIIACCHUECKHE W MHHOBAITMOHHEIE TIeIarOTHUSCKHE
KOHIICTIIIUY U TEOPUU; TEOPUHU COIHAIIA3AIIHS JINYHOCTH,
WHIMKATOPBI MHIMBUYAIbHBIX 0COOCHHOCTEH TPACKTOPUH JKU3HH,
MX BO3MOJKHEIC JICBHAINH, a TAK)KE OCHOBEI UX
[CUXOJIMarHOCTUKH; OCHOBBI ICUXOAUJAKTUKH, MTOJIUKYJIBTYPHOTO
00pa3oBaHusl, 3aKOHOMEPHOCTEH IMOBEICHHUS B COIUAIBHBIX CETSIX;
3aKOHBI PA3BUTHSI IMYHOCTU U MIPOSABIICHUS JTUYHOCTHBIX CBOMCTB,
[CUXOJIOTUYECKUE 3aKOHBI IEPUOJU3ALINN U KPU3HCOB Pa3BUTHUS
MOIIK-8.2. YMeTb oCcyIIeCTBIATh NeIarornieckoe
[1eJIeroJIaraHie U periaTh 3a1adu npodeccnoHaIbHON
[eJaroruueckoi JesiTeNbHOCTH HA OCHOBE CIIEUATbHBIX HAYUHBIX
3HAHWH; OLIEHUBATh PE3YJILTATUBHOCTH COOCTBEHHOM
[e1arornuecKom IesiTeIbHOCTH

MNOIIK-8.3. BianeTs anroputMaMy u TEXHOJIOTUSIMU
ocyIIecTBICHHS MTPO(HEeCCUOHATBHON Iearorndeckon
IMeATeTLHOCTH Ha OCHOBE CIICIIMANILHBIX HAYYHBIX 3HAHUH;
MpreMaMH TIeIarOrHIeCcKoi peqIeKCHY; HaBBIKAMH Pa3BUTHS Y
oOyJaronuxcs Mo3HaBaTeIbHOW aKTUBHOCTH, CAMOCTOSI TEIIbHOCTH,
WHUIIMATHBEI, TBOPYECKUX CIIOCOOHOCTEN, (POPMHUPOBAHHS
paXkIaHCKOM MMO3UIUH, CIOCOOHOCTH K TPYAY H KU3HHU B
YCIIOBUSIX COBPEMEHHOT0 MUPa, (HOPMUPOBAHUS Y O0YUAFOIITHXCS
KYJIBTYpHI 3JI0pOBOTO U Oe301acHOro o0pas3a >KU3HU.
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3agaua I1]]

Koa m HauMeHoOBaHKe

Koa u HauMeHOBaHME HHIUKATOPA

OcnoBanne (I1C,

npogeccnoHAIBLHOI AOCTHKeHMs MPOdecCHOHATILHOM aHau3 onbiTa’)

KOMIeTEeHIIHH KOMIeTEeHIIHH
Pazpabotka u IK-3. Cnocoben HIIK-1-1. [Tonumaet u 0OBsICHIET I1C:
peanu3anus OpraHH30BHIBAThH CYIIHOCTh TIPUOPHUTETHBIX HAMIPABICHUHN 01.001
00pa3oBaTeIbHbIX COBMECTHYIO U pa3BuTHs 00pa30BaTENbHON crcTeMbl PO, 01.003
MporpaMM o0IIeH WHAWBUTyAJIbHYIO 3aKOHOB M HHBIX HOPMAaTHBHO-TIPaBOBBIX 01.004
CpenHel IIKOJIbI, y4eOHyIo 1 aKTOB, PErIaAMEHTHUPYIOIINX
CIIO u nporpamm BOCTIUTATEIbHYIO 00pa3oBaTeNbHYIO ACSITETHHOCT B PD,
J0 JESITeTbHOCTh HOPMAaTUBHBIX JJOKYMEHTOB TI0 BOIIPOCAM

oOyJaronuxcs, B TOM
YHUCIIe C OCOOBIMHU
o0pa3oBaTeIbHBIMU
MOTPEOHOCTSIMH, B
COOTBETCTBHH C
tpeboBanmsIME OI'OC

00yuYeHUs ¥ BOCITUTAHUS JCTCH U
MOJIOJIEXH, (DeepaTbHBIX
rOCYJapCTBEHHBIX 00pa30BaTeIbHBIX
CTaH/IapTOB OCHOBHOTO OOIIET0, CPEIHETO
o01m1ero oopa3oBaHwMs, 3aKOHOIATEIECTBA
0 mmpaBax pebenka, muil ¢ OB3, TpyzoBoro
3aKOHOJIaTeNIbCTBA

HIIK-1-2. [IpumeHnseT B cBoeH
JESITEbHOCTH HOPMBI
npo¢eCcCHOHANBHON ITUKH, 00eCTIeunBaeT
KOH(MICHIIUATBHOCTh CBEJICHHIA O
cyOBeKxTax 00pa3oBaTeIbHBIX
OTHOMCHHﬁ, MOJIY4YCHHBIX B IIPOLIECCE
npodecCHoHaIbHON JAESITEeIBHOCTH
HIIK-1-3.IIpumensiet B cBoeit
JesITeIbHOCTH HOPMaTHBHO-TIPABOBbIE
JOKYMEHTBI, COJIepKallie CAaHUTAPHO-
TUTHEHUYECKHE TPEOOBaHUS K
00pa3zoBaTeIbHOMY MIPOLIECCY U HOPMBI

0€30MaCHOCTH XKU3HU

[Iporiecc wu3ydeHHs] AUCHUIUIMHBI «XUMHUS BBICOKOMOJICKYJISPHBIX COEIUHEHWI)» HampaBjieH Ha
(dhopMUpOBaHUE CIETYIOIINX KOMIETSHIIUH:
Yuuepcanbubie komnerenuuu (YK)
1. K KaTeropuu «CucremHoe u KPUTUYCCKOC MBIIUICHUEC» OTHOCHUTCA YK-1: Cnocoben OCYHICCTBJIATH IMOUCK,
KpHTI/ILIeCKI/Iﬁ aHaJIu3 U CUHTEC3 I/IH(l)OpMaLII/II/I, MIPUMCHSITH CUCTEMHBIH noaxon AJisl peIICcHUs MOCTABJICHHBIX 3a/a4.
YHuBepcajibHble KOMIIETEHIMU:

- CIOCOOEH OCYIIECTBISATh TOWUCK, KPUTHUECKHH aHaIW3 W CUHTE3 HH(POPMAIMH, NPUMEHSTH

CHCTEMHBIN TMOAXO]T IS pelieHus nmoctaBiaeHHbIx 3a1a4 (YK-1);
Ob6menpodeccnonanbubie komnereHuun (OIIK):

- Cnoco0OeH yuacTBOBaTh B pa3pabOTKe OCHOBHBIX U JIOMOIHUTENIBHBIX 00pa30BaTeNbHBIX IPOTPaMM,
pa3pabarbIBaTh OTAEIbHBIE UX KOMIIOHEHTHI (B TOM YHCJIE C UCIOJb30BaHNEM HH(POPMAIIMOHHO-
KOMMYHHUKAIIMOHHBIX TexHosoruil) (OIK-2);

- Cioco0eH OCyIIEeCTBISATh MEAArOrnYeCcKyIo JIeATEeIbHOCTh Ha OCHOBE CIIELUaTbHBIX HaYUYHbIX 3HAHUN

(OIIK-8);

[Mpodeccuonanbubie kommnereHimu (IK):

! [Mox aHanM30M OMBITA MOHMMAETCS AHANU3 OTEYECTBEHHOTO U 3apYOEIKHOTO OIBITA, MEXIYHAPOIHBIX HOPM H CTaHIApTOB,
¢opcaiit-ceccun, GOKyc-rpymnIisl 1 1p.
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- CiocoOeH OpraHn30BbIBATH COBMECTHYIO M MHAWBUIYAIbHYIO YU€OHYIO U BOCITUTATEIBHYIO
NesITeIbHOCTh 00YUaIOIIHUXCsl, B TOM YUCIIE C 0COOBIMU 00pa30BaTEIbHBIMU IOTPEOHOCTAMH, B
cootBercTBUH ¢ TpeboBanusmu PI'OC (IK-3).

B pesynbrare u3yueHust AMCHUILUIMHBI BHITYCKHUK (CHEIIUAIKCT) IOJKEH MPUOOPECTH CIEAYIONINE
npo¢eccHOHANIbHBIC 3HAHUS, YMEHHSI U HaBBIKU:
3Hamb. - OCHOBHBIE MOHATHS XUMHU U ¢(uzuku BMC, MeTonsl CHMHTE3a IMOJIMMEpPOB, OCOOCHHOCTH
CTPOEHUSI MAKPOMOJIEKYJI U X IIOBEJEHUS B PaCTBOpaAXx;

- KJIacCU(PHMKALMIO TOJIMMEPOB, WX BAXKHEHIIMX MPEJCTaBUTENCH M HMX NPUMEHEHHE, CTPYKTYpy H
OCHOBHBIE (pU3MUECKUE CBOMCTBA MOJIMMEPHBIX TEll;

- (1)I/I3I/IKO-XI/IMI/I‘IeCKI/IC CBOMCTBA OCHOBHBIX HpeI[CTaBI/ITCJIef/'I PAa3JIMYHBIX KJIACCOB ITOJIUMCPOB, a TAKKC
Croco0bl MX NOJY4eHUS M O0JacTH NPUMEHEHHs; OCHOBHBbIE METOJbl IOJYYEHHUS M HCCIIEOBAaHUS
MMOJIMMEPOB U IMOJIMMEPHO-KOMITIO3UIIMOHHBIX MaTCPUAJIOB.

ymemp: - TJAHUPOBATh U OCYLIECTBISATh CHUHTE3 IOJUMEPOB PA3JIMYHBIMM METOAAMH; MPOTHO3MPOBATH
CBOMCTBA | OKCILTYaTalUOHHBIC BO3MOXHOCTH IIOJMMCPOB Ha OCHOBAHUU UX MOHCKYHﬂpHOﬁ u
Ha/IMOJIEKYJIIPHOM OpraHu3aluu, arperarioro, Ga3oBoro 1 (pU3MUECKOro COCTOSHUMN U Jp.;

- INTAaHUPOBATh U OCYIICCTBJIATH aHAJIN3 HOJII/IMepOB;

- CaMOCTOATENIbHO PaboTaTh ¢ y4eOHOH M CIIPaBOYHOM JIMTEpAaTypoOll IO XMMHUHU BBICOKOMOJIEKYIISIPHBIX
COCIMHEHUH;

- IPUMEHATh K HPUPOIHBIM OOBEKTaM MOJMMEPHON NPHUPOJbI OCHOBHBIE TEOPETHUECKUE IOJIOKEHHUS
kypca BMC.

61a0ems’ - TEXHUKOW HKCIIEPUMEHTA ITOJIyUYEHHs U UCCIIEI0BaHMs TOJIMMEPHBIX MaTEpUAIIOB;

- YCTAHOBJIEHUEM KOPPEISLMOHHBIX 3aBUCUMOCTEN CTPYKTYypa — CBOMCTBO;

- COBPEMEHHBIMH (PU3UYECKHUMHU U PU3UKO-XUMUYECKMMU METOAAMHU B XUMHUH ITOJIUMEPOB.

OOmuM cpencTBOM KOHTPOJSL SIBJISIETCSl BBEACHHAs B YHUBEpPCUTETE OalIbHO-PEUTHUHIOBAS
crcTeMa OIIEHKH YCIIeBaeMOCTH CTY/IEHTOB CIeIMaINTeTa U HalpaBieHuil GakaiaBpuara.

[Ipu mnpoBeneHuMH y4yeOHBIX 3aHATHM OOECIEeUMBAETCS pa3BUTHE y OOYy4arOIIMXCS HaBBIKOB
KOMaHJIHOW paboThl, MEXJIMYHOCTHOW KOMMYHUKALIUU, HPUHATHS pPEUIeHUH, JIHJIEPCKUX KadecTB.
Hcnons3yercss NpoBeeHNE NHTEPAKTUBHBIX JICKIHM, TPYNIOBBIX JUCKYCCHH, POJIEBBIX WP, MaTE€pHaIbI
Ha OCHOBE pe3yJIbTaTOB HAay4YHBIX MCCIEJOBAHUH, B TOM YHCIE C YYETOM PErHOHAIBHBIX 0COOEHHOCTEH
npodeccnoHaNbHON e TEIbHOCTH BBIITYCKHUKOB U MOTpeOHOCTEN paboToaaTenei.
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5. Couepma}me H y‘leGHO-MeTOHH‘leCRaH KapTa JTHCHUIIJINHBI

S cemecTp
Ne AynutopHsle CamocTosTenbHas Popus KoHTpOIA KOHH%CT“BO Oazion Komneren Jlurepa
Hene HaumenoBanue TeMv(BOHpOCOB), SaRFTHS, YaCH! pabota TeKyuied paboTsl st TYypa
T H3Yy4a€MbIX 10 JaHHOU TUCHUIIIINHE JJIA aTTCCTaluu [ Ce. ]
1 np 120 ConeprxaHue Yacsl MuH Makc
Baenenue B XAMHUIO | 2 - 2 Bakueiimme cBoiicTsa 2 IIncrMmennblie 2 4 VK-1, 1,2,
BBICOKOMOJIEKYJISIPHBIX COEIMHEHU. MOJIMMEPHBIX BEIECTB. JOMAIILIHUE OIIK-2, | 3, 8,
OcHoBHBIE TOHATHS, TepMHHBL. Ocoboe Knaccudukarus monumepos B 3a/laHus OIIK-8, | 9,11
MOJTMMEPHOE COCTOSTHHE. 3aBUCUMOCTH OT (KOHCTIEKT) IIK-3
MPOUCXOXKICHHS, OT
TOTIOJIOTHH MaKPOMOJIEKYII.
Knaccudukanus MOJTUMEPOB no | 2 - 2 Knaccugukanus nonumepon 2 [Mucemenusie | 2 4 YK-1, 1-5, 8,
T€OMETPHH, MIPOUCXOXKICHUIO, 10 XUMHYECKOMY COCTaBY U JIOMAaIITHHAE OIIK-2, | 9, 11
MOJIEKYJIIPHOM Macce. CTPOEHHIO OCHOBHOM LIEIH. 3a1aHUs OIIK-8,
(KOHCTIEKT) IIK-3
Kondurypanus, CTEPEOXUMHUS u|2 - 2 I'uGKoCTh HEemHBIX 2 KomnokBuym, | 3 4 YK-1, 1-3,9,
koHpopmanus nenu. CrepeoperysipHble MaKpOMOJIEKY. MACHEMEHHBIE OIIK-2, | 11,12
MIOJIUMEPBHI. Cpenneuncnonasd, Kondurypanus u JIOMaIlHHE OIIK-8,
cpelHeMaccoBas MOJIEKYJsipHas —Macca KOH(OpMAITHSI 3aJjaHus IK-3
MTOJTUMEPOB. MaKpOMOJIEKYITBI. (xoHCTIEKT)
MonekynspHas Macca u
MOJIEKYJISIPHO-MaCCOBOE
pacmpeseseHie NoJIMMEpPOB,
o0Opa3yomuxcs mpu
paluKaIbHOM
MOJIMMEPH3aIINH.
Metoapl cunreza mosmmepos. lLlemHas | 2 - 2 BryTtpumonekynspHoe 2 KomnokBuym, | 3 5 YK-1, 1-5, 8,
paaukanpHas mnonumepusanus. CriocoObl BpallleHHe ¥ THOKOCTh MUCbMEHHEBIE OIlK-2, | 9,11
VHULUUPOBAHMS peakuuii MaKpOMOJIEKY.JI. JIOMAIlIHHE OIIK-8,
MOJIUMEPHU3ALIU Y. 3a7aHus IK-3
[Toaroroska no Teme (xoHCTIEKT)
JKCIIEPUMEHTA.
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DJieMEHTapHbIC CTauu peakuu | 2 - 2 Knaccudukaiys memubix 2 ITucbMeHHBIE VK-1, 1, 3,
MOJIUMEpHU3aITUH. HNuunuupoBaHue MOJUMEPU3AIUOHHBIX JOMAIIIHHAE OIIK-2, | 5, 6,
XHUMUYECKOe, TEPMHUYECKOE, MIPOLIECCOB. 3aJaHus OIIK-8, | 8,9,
(hoToxuMuIeckoe. (KOHCTIEKT) IIK-3 10
Honnas MOJTUMEPH3ATISL. O6mue | 2 - 2 Knnernka kaTHOHHOM 2 Komnmoxsuym, VK-1, 1,3,
3aKOHOMEPHOCTH HOHHOH MOJTUMEPU3AITIH. [MHCHEMEHHBIE OIIK-2, | 5, 6,
MOJTMMEPHU3AIIHN. MonekynsapHast Macca u JIOMAaIITHHAE OIIK-8, | 8, 9,
MOJIEKYJISIPHO-MacCOBOE 3a/laHus IK-3 10
pacnpeniesieHne MoJUMEPOB. (KoHCTIEKT)
Honnas (xaramuTHdeckas) | 2 - 2 Crioco0sI TpoBeACHUS 2 [Tucemennble VK-1, 1,3,
MTOJTUMEPH3AIIHS. Karnonnas MTOJIMMEPH3AIINA: B Macce, B JIOMAaIITHHAE OIIK-2, | 5, 6,
MOJIMMEPH3ALIHUSL. pacTBope, B CyCIICH3HHU U 3aJaHUs OIIK-8, | 8,9,
AMYITBCHH. (KOHCTIEKT), IIK-3 10
KOHTPOJIbHASD
IToaroroska mmo Teme aborta
3KCIIEPUMEHTA.
AHnonHasg mnonuMepusanys. OCHOBHBIE | - - 2 Tuns! peakuuit 4 Konmoxsuym, YK-1, 3, 4,
CTanu mporecca Kunernueckue MOJIMKOHICHCAIIAH. MMUCbMEHHBIE OIIK-2, | 6, 8,
3aKOHOMEPHOCTH TIPOIIeCca. PaBHOBecHEBIC JIOMAaIrHue OIIK-8, | 9, 10,
KOHJICHCAIIMOHHBIE MTPOLIECCHI. 3aJaHUS [1K-3 11
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9 OCHOBHBIE CII0COOBI MIPOBEACHHS OCHOBHBIE OTJIINYHNS VK-1, 6, 8,
peakiuil nojauMepu3aui (paauKaabHOM, [TOJINMEPHU3ALIMOHHBIX u OIlK-2, |9, 10,
KaTHOHHOMN, aHWOHHOH). PerymupoBanue MTOJIMKOHICHCAIMOHHBIX KonTposbHas OIIK-8, | 11
MOJICKYJIIPHOW Macchl TOJMMEpa TpU mporeccoB.  MorekynsipHas pabora, IK-3
MPOBEJCHAH PEaKIUH IOINMEPHU3AIIHH, Macca u MOJIEKYJIAPHO- KOHCIIEKT,

MOJIMKOHICHCAITUH. MacCOBOE pacrpeieiicHUe Tpu pedepar
MTOJIMKOHICHCAITUH.
IToaroroBka no Teme
JKCIICPUMEHTA.

10 XHAMHAYECKHE CBOWCTBA M XHUMHUYECKHUE [NonmnmepaHaIoTHIHBIC Komnmoxsuym, VK-1, 1,3,
npeBpamieHust  moiuMepoB.  CBoiicTBa MIPEBPAIICHHS U MMMCbMEHHBIE OIIK-2, | 4,7,
pacTBOpPOB IMOJMMEPOB. OHTAIBIUSA U BHYTPUMOJIEKYJISIpHbIE JIOMalTHUe OIIK-8, | 8,9,
SHTPOTIHSA CMEICHUSI. [Tapamerp peaknuu. 3aJlaHus [K-3 12
pactBopuMocTH [ mibaedpanra. KomnmurarueHbie cBoiicTBa (roHCTIEKT),

[onuKoHIeHCAIMOHHBIC TIOJTUMEPBI. PacTBOPOB MOJIUMEPOB. pedepar
[loxroroska no Teme
JKCIIEPUMEHTA.

11 IMonukoHaeHcaIus. Knaccuduxkarus, T'omo-, Komnoxsuym, VK-1, 1-4,
TEPMHUHOJIOTHSL. FETEPOIOINKOHIEHCALUS, NHUChMEHHBIC OIIK-2, | 7,8,9
[Monunamuapl 1 monmddupsl.  CrnocoObl OCHOBHBIE 3aKOHOMEPHOCTHU JIOMalIlHKE OIIK-8,
nonyueHusi.  OCOOEGHHOCTH  coOCTaBa. MPOTEKaHUs Iporecca. 3a/TaHUs IK-3
O6nmacTi MpUMEHEHUSI. (KoHCTIEKT),

Hcmonk30BaHne XUMUYECKHX pPEaKIUi [Moxrororka no Teme pedepar

MaKpOMOJIEKYJl JiJi1 XHMHUYECKOTO H
CTPYKTYPHO-XHMHYECKOTO
MOIU(DUITUPOBAHUS MOJIMMEPHBIX
MAaTEpHUAJIOB.

OKCIICpUMCEHTA.
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12 T'omo-, reTEPONOIMKOHACH AU, | 2 - 2 TepMoauHaMuKka  pPacTBOPOB [MuceMeHHBIC YK-1, 1,3,
Kunetnueckue 3aKOHOMEPHOCTH ITOJINMEPOB. JIOMaIIHue OIIK-2, | 7,8,
peaxiuu. Tunponutryeckas 3aJaHus OIIK-8, | 9, 10,
MIOJIMKOHJICHCAIIMS KalpoJiakTama. (KOoHCTIEKT) IK-3 12
13 X¥UMUYecKHe TpEeBpaIlleHUs] MOIMMEPOB [TonmnmepanagoruIHBIC Komnmoxsuym, YK-1, 1-4,
0e3 U3MCHEHHS CTETIICHH TTOJTUMEPHU3allnu. MIpEBpAaIICHHUS. pedepar OIlK-2, |7,8,9
OIIK-8,
IloaroroBka no reme [1K-3
9KCIIEPUMEHTA.
14 BuytpumonexynspHbie MIpeBpaIIeHuUSI. Teopus ®nopu-Xarrusca. [TucemenHbIE YK-1, 1-4,
[leperpynnupoBKY B OCHOBHBIX IETISX. CoiicTBa pacTBopoB JIOMaITHIe OIIK-2, | 7,8,9
MTOJINMEPOB: HaOyxaHmue, 3a/laHus OIIK-8,
BSI3KOCTb. (xoHCTIEKT) [K-3
15-19 | MakpoMoeKysipHbIe peakuuu. TepmonrHamuka u KonmokxsuymM, YK-1, 4,5,
CuiuBaHue, OTBEPXKJEHUE, MOJIEKYJIAPHBIA MEXaHU3M MMMCHbMEHHBIE OIIK-2, | 6,7,
CTPYKTYpUpPOBaHUE MaKpPOMOJIEKYT BBICOKO3JIaCTHUECKUX JOMAIIIHUE OIIK-8, | 9, 10,
MTOJTUMEPOB. nedopMaruii. 3aJaHUS. [1K-3 12
16 XUMHUUYECKHUE TPEBPALIEHUS TTOJIMMEPOB C Oco0eHHOCTH MOJIEKYJISIPHOTO Komnmoxsuym, YK-1, 4-7,
YMEHBIIEHHEM CTENEHHU TMOIUMEPHU3aIIH. CTPOEHHS ITOJINMEPOB U KonTponbhas OIlK-2, |9, 10,
Hectpykiust. MIPUHLMIIOB YIaKOBKH pabora, OIIK-8, | 12
PenakcanioHHbIe SIBJICHUS B TOJTUMEPaXx. MaKpPOMOJIEKYJL. Pedepar IK-3
[epuomuyieckue u HeMpepbIBHBIE
MPOLIECCHI TOTYYEHHsI OTMaMUAOB.

10
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17 PactBopel  moaumepoB.  PactBopenue, | 2 - 2 VYcnoBus, HEOOXOIUMBIE JJIS 2 [MuceMmenHble | 2 4 YK-1, 4-7,
HaOyxaHwue. KPUCTAIUIM3AIMH [TOJUMEPOB. JIOMaIIHue OIIK-2, |9, 10,
HeorpanuuenHoe, OrpaHHUYECHHOE Temmepatypa 3aaHUs OIIK-8, | 12
HaOyxaHwue. JlrarpaMMeI (ha3oBbIX KPUCTAUTU3AIHNN U (KOHCTIEKT) I1K-3
coctossari. (OCOOCHHOCTH  TIPOIIECCOB TeMIepaTypa IUIaBICHHUS.

MOJMY4YeHUs] W 00NacTh TMPUMEHEHHUs IToaroroska no Teme
HOJIMAMUJIOB. IKCTIEPUMEHTA.

18 ®usnueckre u  (azoBble  COCTOSHUS | 2 - 2 2 Komnoksuywm, 3 5 YVK-1, 1-5,
MOJTUMEPOB. CrexnoobpazHoe, CrpykTtypa u KonTponbHas OIIK-2, | 7,9,
BBICOKOAJIACTUYHOE, BSI3KOTEKY4Yee HaJIMOJICKYJIIpHAS pabora, OIIK-8, | 10
COCTOSHMSI ~ aMOP(HBIX  MOJIMMEPOB. OpraHu3anus Pedepar IK-3
Tepmomexanundeckue kpusbie (Te, Tr). KPUCTAJUIMYECKUX MOJIUMEPOB.

Hroro 34 - 34 40 56 100
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CHUCTEMA MEHEJUKMEHTA KAYECTBA

VnpaBneHue 10KyMEHTUPOBaHHOH HH(popMarmei 7.5.3

MunncrepctBo

HayKH U BBICIIEro oopa3oBanusi PO

OI'bOY BO «COI'Y»

Konrexkct opranmsamuu 4. O6ecnieuenne 7. (Ilepconan 7.1.2)

Crpanuna 12 u3 48

Buragener mporecca 7.5.3: Otaen 1oKyMeHTO000poTa
Bun noxymenra: IlonoxeHue no JesTeI-HOCTU

Honosxenue o paspadorke u peanusamuu OIOIT COT'Y

I/ICCJ'IeI[OBaTCJ'IBCKI/Iﬁ METOJ o6yqu1/I;1, KpYTJBIC CTOJIBI, JUCITYThI, CCMHUHAapPHI.

6. OOpa3oBaTe/IbHbIE TEXHOJIOTHH
Jlekuuu, JieKuu-0ecebl, MPaKTUIECKHUE 3aHATHS, CAMOCTOSTeNIbHAs paboTa CTYACHTOB.
Hcnonb3yroTess MHTEpaKTUBHBIE METOIBI OOyUEHUS: TBOPUECKHUE 3a/IaHus, pa3pad0TKa MPOCKTOB,

Ne/mm | Tema Bun Kosmmyecr | AxTHBHBIE (OPMBI HNHTepaKkTHBHBIE
3aHATUA BO JacoB ¢opmbI

1 OcHOBHBIE TIOHATHUS u | IlpakTiaeckoe 2 MopenmupoBanune CemuHap B
OTIPEIETICHHUS. Baxueiimme KJIacTepoB U OJI0Ka JIaJIOTOBOM PEXHIME
CBOWCTBA TONMMEPHBIX BEILECTB. MPOOJIEMHBIX BOIIPOCOB
Knaccudukanus MOJIMMEPOB.

Crepeousomepus MOJIMMEPHBIX
MaKpOMOJIEKYIL..

2 Buyrpumonekynsapaoe BpaiueHue | IIpaktuueckoe 4 IlepciekTuBHO - Joxnan, npe3eHranus
U THOKOCTH  MakKpOMOJIEKYJI. OIepeKaroIero
®dakTopsl, BIUAIOIINE HA THOKOCTD 00yueHHs, TEXHOJIOT U4,
pEaNbHBIX IIETICH. poOJIeMHOTO 00ydeHHS

3 Crpyktypa u ocHOBHbIE | [IpakTuyeckoe 4 IlepcnexTuBHO - CemuHap B
¢usmueckne CBOHCTBa OTIEPEXKAIOIIETO JIMaJIOTOBOM PEXHIME
nomaMepHbIX Ten. OcobGeHHoCTH 00y9eHUsI, TEXHOJIOTH,

MOJIEKYJISIPHOTO CTPOCHHUS poOJIeMHOTO 00ydeHHS
MOJIMMEPOB. AmopdHbIe u
KPHCTAJINYECKUE TOJTUMEPHL.

4 Crpyktypa u HagmonekynspHas | [Ipaktudeckoe 4 [lepcnekTuBHO - CemuHap B
OpraHu3alysl  KPUCTAJUIMYECKHUX OIIepesKaroIero JNAJIOTOBOM PEXUME
MoJIMMepoB. Pasnuuus u cxoacTBo 00yueHHs, TEXHOJIOT U4,

B  CTPYKTYpPHOM  OpraHu3anuu po6JIEeMHOT0 00yUeHHS
KPUCTAUIMYECKUX M aMOP(HBIX
MOJIMMEPOB.

5 Tpu  ¢dusmueckux  cocrosHus | [IpakTHdaeckoe 4 [lepciekTHBHO - CemuHap B
amMop(HBIX TIOJIMMEPOB. OTIePEXKAIOIIETO JIaJIOTOBOM PEXHMeE
BrIcokoamacTHueckoe COCTOSIHHE. 00y4eHUsI, TEXHOJIOTH,

TepMoanHAMUKA U MOJICKYJISIPHBIHA poOJIeMHOTO 00yYeHHS
MEXaHH3M  BBICOKORJIACTHYECKUX
Jnedopmanmii.

6 PenakcanmonHsle  sBAeHus B | 1IpaKTH4ecKoe 4 [TepcriekTuBHO - CemuHap B
TIOIMeEpax. CreknooGpasHoe OTIepE’KaIoIIero JUaJIOTOBOM pEXHUME
COCTOSIHHE. BsskoTeKyuee 00y4eHHUsI, TEXHOJIOTHS,
cocTossHME. MexaHu3M BS3KOTr0 POGJIEMHOT0 00y4eHHUs]

TEYEHUsI.

7 I'omo-, rerepononukonaeHcanus. | IIpakrtuueckoe 4 IlepciekTUBHO - CemuHap B
Kunernueckne 3aKOHOMEPHOCTH OTIePEIKAIOIIEr0 JNaJIOTOBOM PEXHUME
peaxuu. TepmoauaaMuka 00y4YeHHs, TEXHOJIOTHS,
pacTBOpOB MOJIMMEPOB. MPOOJIEMHOTO O0yUYEeHHS
OHTanenus u SHTpONUS
CMELICHHUS. Teopuss ~ Dnopu-

Xarrusca.

8 [TonumepaHanoruuHbie [IpakTryeckoe 4 IepcnexTuBHO - Cemunap B
IpeBpaleHUs u OIEePEKAIOIET0 JUAJIOTOBOM PEXUME
BHYTPUMOJIEKYJISIPDHBIE  PEaKLUU. 00y4eHUsl, TEXHOJIOT 1,

BryTpuMOIEKyISIpHBIE PEaKIIHN. po6JIeMHOTO 00yUeHHS

9 Jectpykuus ¥ OTBEpXkAEHUE 4 [TepcriekTuBHO - CemuHap B

nosrMepoB. OCHOBHBIE TPHUHITHITEI OTIePE’KAIOIIEr0 JINaJIOTOBOM pEXHUME

CHHTE3a IIPUBUTBIX n 010K~

COIOJIMMEPOB.

00y4eHHUsI, TEXHOJIOTHSI,
pob6JIeMHOTO 00yUeHHS

12




CUCTEMA MEHEJ[DKMEHTA KAYECTBA
VnpaBneHue 10KyMEHTUPOBaHHOH HH(popMarmei 7.5.3

MunuctepcTBo Konrexkct opranmsamuu 4. O6ecnieuenne 7. (Ilepconan 7.1.2)
HayKH U BBICIIEro oopa3oBanusi PO CTpaHI/II_Ia 13 u3 48
OI'BOY BO «COT'Y» Buragener mporecca 7.5.3: Otaen 1oKyMeHTO000poTa

BI/II[ JAOKYMCHTA: Tlonoxenue mo JACATCIBHOCTH

Ionoxenue o paspadorke u peansamuu OIOIT COI'Y
3aHATUS C MPUMEHEHHEM aKTUBHBIX METOAOB OOyueHHs COCTaBISIIOT 85% (MHTEpaKTUBHBIC
yacel — 34), uro coorBercTByeT TpeboBanusM (PI'OC.3++) mo HampaBIEHHIO MOATOTOBKU
44.03.05 Ilegaroruueckoe oOpazoBanue (¢ AByMs mpoduisMu noarotoBku) [Ipodumm Xumus,
buonorus.

7. YueOHO-MeTOAUYECKOe o0ecriedeHne CAMOCTOSITeIbHOI padoThI

CamocTtosTenbHas paboTa CTYIEHTOB, NPEIyCMOTpEHHAas Yy4eOHbIM IUIAHOM, JIOJDKHA
COOTBETCTBOBAaTh Ooyiee TIyOOKOMY YCBOGHHIO HM3y4aeMoro Kypca, (OpMHpPOBATh HABBIKH
HCCIIEIOBATENBCKON paboThl U OPUEHTUPOBATH CTYACHTOB Ha YMEHUE MPUMEHITh TEOPETHUECKUE 3HAHUS
Ha MPaKTHKeE.

3amaHusi s CaMOCTOATEIBHOW PadOThI COCTABISIIOTCS IO paslielaM M TeMaM, MO KOTOPBIM He
MPEIYyCMOTPCHBI ~ ayJUTOPHBIC  3aHATHs, JUOO0 Tpedyercs JONMOJHHUTEILHO MpopadoTaTh |
MPOaHATM3UPOBATh PaCCMaTPUBAEMBIH MpernoiaBaTereM MaTepral B 00beMe 3aIUIaHPOBAHHBIX YacOB.

3amaHus 0 CaMOCTOSATEIBHOW paboTe O AUCIUIUTMHE MOTYT OBITh CIEIYIOIINX BU/IOB:

e  KOHCIIEKTHPOBAHME MEPBOMCTOYHUKOB U JAPYroi yueOHOI JTUTEepaTyphl;

e mpopaboTka yuyeOHOro Marepuaina (MO KOHCIIEKTaM JIEKIHM y4eOHON W HaydyHOU JuTeparype) u
MOJArOTOBKA JIOKJIA/I0OB HA CEMHHApax M MPAKTHUYECKUX 3aHATUSAX, K YYaCTHIO B TEMaTUYECKUX
JVICKYCCHSIX M JICJIOBBIX UTPax;

e paboTa ¢ HOPMATUBHBIMH JOKYMEHTAMH M 3aKOHOJATEIbHON 0a30il; MOUCK M 0030p HAyYHBIX
MyOIUKAIUI U 3JIEKTPOHHBIX HCTOYHUKOB MH(OPMALINU, TTOJITOTOBKA 3aKIIFOUEHUS TI0 0030DY;
BBITNIOJIHEHHE KOHTPOJIbHBIX padOT, TBOPUECKUX (IPOEKTHBIX) 3a/1aHUM;
pelieHue 3aaa4, BBITOTHEHUE YITPAKHEHHIA;

Harnucanue pedepaTtoB (3cce);

paboTa ¢ TeCTaMy ¥ BOIIPOCAMU JJIs1 CAMOTIPOBEPKHU;

BBHITIOJTHEHHE TEPEBOJIOB HA MHOCTPAHHBIE S3bIKH/C MHOCTPAHHBIX SI3bIKOB;

MOJICJTMPOBAHUE W/HITM aHAIIN3 KOHKPETHBIX MPOOIEMHBIX CHTYAIIH;

00paboTKa CTAaTUCTUYECKUX JTAHHBIX, HOPMATUBHBIX MaTEPHUAJIOB;

aHAJIU3 CTATUCTHYECKUX M (PAKTHUECKUX MAaTepUalioB, COCTABJICHHE BBHIBOJJOB HAa OCHOBE
MIPOBEJICHHOTO aHAIK3a U T.J.

CamocrosTrenbHas paboTa JODKHA HOCHUTh CHCTEMAaTHMUYECKHM XapakTep, ObITb HMHTEpEeCHOM Hu
MIPUBJIEKATENILHOM JUIsl CTy/IEHTA.

Pe3ynpTaThl caMOCTOATENIBHOM pabOTHl KOHTPOJIUPYIOTCS NMPENOAaBaTeIeM U YUUTHIBAIOTCSA MPHU
arrecTauuu cTyieHta (3k3ameH). Ilpu STOM mHpOBOAATCS: TECTUPOBAHHE, HSKCIPECC-OIMPOC Ha
CEeMHUHAPCKUX M MPAKTUYECKHUX 3aHATHUSX, 3aCTYIIMBAHUE JIOKJIAJI0B, IPOBEpKa MMCbMEHHBIX padoT U T.1.

CamoctosTenpHas paboTa CTYAGHTOB 1O JAUCHUIUIMHE «XHMHS BBICOKOMOJEKYISPHBIX
COCJIMHCHUI» BKJIIOYACT BBITIOJHEHUE JOMANTHUX 33J]aHUH K KaXJIOMY THPAKTHYECKOMY 3aHSTHIO.
3aaHus colepKaT YCTHYIO MOJTOTOBKY MO TEOPETHUECKUM BOIIPOCaM, PEIISHHS TEeMaTUYECKUX 3a/1a4 110
paszzenaM, IPOIUCH JTA00OPATOPHBIX 3aHITHM.

CamocTtosTenpHas paboTa CTYIACHTOB BKJIIOYAET BBIMOJHEHHUE JOMAIIHUX 33aJaHUN K KaxIoMy
MIPAKTUICCKOMY U JTa0OPATOPHOMY 3aHSATHIO. 3aJaHus COJIEP)KAaT KaK MHUCHbMEHHBIC BOIPOCHI M 3aJIa4H,
TaK U YCTHYIO MOJTOTOBKY IO TEOPETHYECKHM Bompocam. [[JIsi TMOATOTOBKHM K 3aHATHUSM CTYICHTBI
MOJIB3YIOTCS  YYeOHWKAaMH H YYeOHBIMH TIOCOOMSIMH, YKa3aHHBIMH B CIUCKE PEKOMEHJIOBAaHHOM
JTUTEPaTyphl, a TAK)KE UHTEPHET-UCTOUYHUKAMU. Bce MeTouveckie MaTepuatbl IPECTaBICHBI B CUCTEME
nuctanimoHHoro ooydenust COI'Y.
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CUCTEMA MEHEJ[DKMEHTA KAYECTBA
VnpaBneHue 10KyMEHTUPOBaHHOH HH(popMarmei 7.5.3

MunuctepcTBo Konrexkct opranmsamuu 4. O6ecnieuenne 7. (Ilepconan 7.1.2)
HayKH U BBICIIEro oopa3oBanusi PO CTpaHI/II_Ia 14 u3 48
OI'BOY BO «COT'Y» Buragener mporecca 7.5.3: Otaen 1oKyMeHTO000poTa

BI/II[ JAOKYMCHTA: Tlonoxenue mo JACATCIBHOCTH

Honosxenue o paspadorke u peanusamuu OIOIT COT'Y
8. OIIeHO‘lHLIe Cpeacrea Vil TEKYILIEro KOHTPOJIA yCII€eBaeMOCTH, pyﬁemnoifl aTreCralum u
HpOMe)KyTO‘-lHOﬁ aTreCcralum 1mo uToraM OoCBOCHUsA IUCHUIIJIUHBI.

TCKYH_II/Iﬁ KOHTPOJIb 3HaHHUH IIPOBOAUTCA IIYTEM OLICHKHU BBIIIOJIHCHHUSA IMHMCbMCHHBIX SaI[aHI/If/i K
MPAaKTUYICCKUM U HﬂGOpﬁTOpHLlM 3aHATUAM, a TaK)KC YCTHBIX OTBCTOB HA MPAKTUYCCKUX 3aHATHAX.

OHCHO‘IHBIG cpeacTBa AjId TEKYIIETO KOHTPOJIA YCII€EBACMOCTH, HpOMe}I(YTO‘lHOﬁ arrecrauu I10
uroraM OCBOCHHA JHCLHMIIIIMHBI.

Bonpocsl K J1a00paTOPHBIM 3aHATHAM

1. OcHnoBuble noHsaTHs XxuMur BMC: MOHOMEp, MoOIMMeEp, OJUrOMEp, MakpOMOJIEKyJia, TOJIMMEpHas Lellb,
3BEHO LeNH, CTemeHb nonuMepuzaunu. CBs3p Mexay MM moHomepa n monummepa. Crenuduka MOHSITHS
«MOJIEKYJISIpHAsI Macca MOJIMMEPay MPUMEHUTENBHO K IIOJIMMEPHBIM BEILECTBAM.

2.  Ocnosuble otnrnunst BMC or HMC. IIpuponHble 1 CHHTETHYECKHE TIONIUMEDBI.

3.  Knaccudukanus momumMepoB o XUMHUUECKON TPUPO/IE AaTOMOB, 00pa3yIOIIUX TIaBHYIO LIEb MTOJUMEpa.

4. Knaccudukanys noauMepoB 110 FeOMETPUH CTPOSHHSI UX LeTIel MaKpOMOJIEKYI.

5. Krnaccudukauus nonumMepoB Mo XapaKTEPUCTHKE PETYSIPHOCTH CTPOEHUs I1aBHOH nenu. [Ipumeps.
6.CtpykTypa monumepoB. J[Ba ypoBHSI CTPYKTYpHOH OpraHH3alyd IOJMMEPOB: XMMHUYECKOE CTPOCHHUE IIETH,
KOH(UTYpanus U KoH(pOpManus IenH.

7. Knaccupukauus DOIMMEPOB IO NPUHAMICKHOCTH MAaKPOMOJEKYNbl K OINPEACICHHOMY Kiaccy

XUMHUUYECKUX coeauHeHn. [Ipumepsl.

8. T'omomnonMMepbl U CONOIMMEPHI, THITBI COMTOTUMEPOB. [IpuMepsl.

9. Monekynspnas macca (MM) nonumMepoB, Kak cpeIHssl KOJIMYECTBEHHAs! XapaKTEPHCTUKA MAcChl MOJIEKYIT

MIOJIUMEPOB.

10. Metoapl ompeleNeHnsT MOJEKYJISIPHOH MacChl TMOJMMEPOB: OCMOMETPUYECKUH, BHUCKO3UMETPUUYECKUH,

¢ y3UOHHBIH.

11. Peakumu cuHTe3a noiuMepoB. llonmmmepusaiusi, OCHOBHBIE XapaKTEPUCTHKHA peakuuu. LlenHas wu

CTyIEHYATas MOJIMMEPHU3AIINsl, HX OCHOBHBIE OCOOCHHOCTH.

12. PapukanbHas nonauMepusanus. CrocoObl HMHUIMUPOBAHHS CBOOOIHO-PAAMKAIBHON MNOJIMMEPHU3ALIUH:

¢$oTo-, TepMHUUECKOE HHULMUPOBAHUE, NCTIONB30BaHUE XUMUUECKUX HHUIATOPOB. [Iprmepsl.

13. CuHTe3 TOJIMMEPOB peakiuell MOoJMMepU3alii, OCHOBHBIE CTaJMU Tpoliecca. Ponb WHTHOWTOPOB H

PETyNATOPOB pPeaKLMHU OTUMEPH3AIIH.

14. Vonnas noiauMepusanus, ee 3aBUCUMOCTb OT IPUPOIBl MOHOMEPA U TUIIA IPUMEHSIEMOTro KaTaln3aTopa.

15. KaTtanu3aTopbl KaTHOHHOU MTOJIMMEPHU3AIINH, POJIb COKATATN3aTOpoB. MexXaHu3M mpoiiecca. DIeMeHTapHbIe

CTaJluu, UX CKOPOCTb.

16. AHroHHas monMMepu3alys, IPUMEHIEMbIE B PEaKLIUHU KaTann3aTopbl. OCHOBHBIE CTAANMHU MpoLecca.

17. CnocoOr! poBeneHus peakuuy nonuMepusanun. Ilonumepusamnus B Macce, pacTBOpE, IMYJIbCHH.

18. CtpoeHHe MOHOMEPOB, CIIOCOOHBIX BCTYNaTh B PEAKIMIO IOJUKOHACHCAIMH., OYHKIIMOHAIBHOCTh

MOHOMEPOB M UX CIIOCOOHOCTh 00pa30BBIBAThH TMHEHHBIE U CETYaThIe TIONMUMEPHL. [IpruMepsl.

19. IlomyuyeHue MOIMMEPOB METOAOM HOJMKOHIEHCAUWH. Ee 0CHOBHBIE OCOOEHHOCTH, OTIMYME OT PEaKLUH

MTOJIMMEPU3ALINH.

20. Tumbl peaknuii TMOJUKOHACHCAIMK. PaBHOBECHass W HEpPaBHOBECHAs IIOJMKOHJICHCANHWS, TOMO- W

reTeponoyMkonaeHcanus. [Ipumepsr.

21. B 1939 r. amepukanckuii xumuk Kaposepc (komnanus JfomoH) U3 ABYXOCHOBHOW aJWIMUHOBON KHCIIOTHI

HOOC-(CH)2-COOH wu rexcamermnenauamuaa HoN-CHz-(CHz)4-CH2-NH2 mo1y4nin BEICOKOMOIIEKYISPHOE

COEIMHEHNE, KOTOPOE HCHOJIB3YIOT JUIs MPOM3BOJCTBA CHHTETHYECKMX BOJIOKOH. Hammmmre ypaBHEHue

peaKy, YKaKUTe ee TUI U Ha30BUTE MPOAYKTHI PEaKIHH.

Ipumepwvr 3-20 sonpoca burema:

1. YkaxuTe peakiuio MoJIMMepHU3aInu:

A) n CH;=CH; — (— CH2,—CH2 —)n

E) CHz; — OH + HBr — CH3zBr + H,O

B) C;HsOH + CH3COOH — CH3COOQOC,Hs + H,0
I') NnCsH1206 — (CsH1005)n + H20. OTBET NOSCHUTE.
2. U3 xakux BEIIECTB MOJYYalOT HCKYCCTBEHHBIC BOJIOKHA?
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CUCTEMA MEHEJ[DKMEHTA KAYECTBA
VnpaBneHue 10KyMEHTUPOBaHHOH HH(popMarmei 7.5.3

MunuctepcTBo Konrexkct opranmsamuu 4. O6ecnieuenne 7. (Ilepconan 7.1.2)
HayKH U BBICIIEro oopa3oBanusi PO CTpaHI/II_Ia 15 u3 48
OI'BOY BO «COT'Y» Buragener mporecca 7.5.3: Otaen 1oKyMeHTO000poTa

BI/II[ JAOKYMCHTA: Tlonoxenue mo JACATCIBHOCTH

Ionoxenue o paspadorke u peansamuu OIOIT COI'Y

A) medtp; b) memmonosa; B) kameHHsI yromns; 1) mpuponmHsIii ra3
3. Knaccuduuupyiite © Ha30BUTE HIDKE MPHUBEACHHBIA TMOJUMEpP IO BCEM W3BECTHBIM IS HUX
KiaccupuKanuaM (Mo XUMHYECKOMY COCTaBY MaKpOMOJICKYJIBbL, 10 COCTaBY OCHOBHOM LIEMH MaKpOMOJICKYJIHI,
10 cTpoeHuIo ((popme, TeOMETPHH) OCHOBHOM HETH MaKPOMOJIEKYJIBI): HONUBUHUAAYEMATN.
4. IIpocTpaHcTBEeHHYIO (hOPMY MOJIEKYIT UMEET CIEAYIOIHNA TOTUMEp:

A) pesuna; b) nemmronosa;  B) cunTermueckuii kayuyk; 1) momumpomnuiieH.
5. Uto sABnseTCS AaKTUBHBIM IIEHTPOM TP TIOJMMEPH3AINHA BHHHUJIOBBHIX MOHOMEPOB B MPHUCYTCTBUHU
unrMIuupyromeit cucremsl Fe?* + H,0,? OTBET NOSACHUTE.
a) KaTHOH; ©) aHWOH; B) CBOOOJHBIN paAMKal; T) IOJIUMEpHU3alH HEe TPOTEKAET.
6. MexaHu3M MOJUMEPHU3alMA METUIIMETAaKpUiiaTa B )KHIKOM aMMHuake (Kataim3aTop — Kanui). Kak
W3MEHUTCSL CKOPOCTh PEAKIUU IIPU 3aMEHE Kallus JTUTHEM?
7. Kakue MOHOMEpBI CIOCOOHBI y4acTBOBATh B paAUKaNbHON NodauMepu3auun? OTBET MOSICHUTE.
a) okcupa OTwieHa; 0) dopmampaerna; B) METaKpWiIOBas KHCIOTa; T) aAMHHOYKCYCHAas KHCIOTa, M)
OKCHMAacJIsHasi KUCIIOTA.

Bonpochbl kK HTOrOBOMY 3a4eTy N0 AMCHUIIMHE «XMMHUS BBICOKOMOJIEKY/ISPHBIX COeIUHEHMII»

1. Ocnogable oinunst BMC ot HMC. IIpupoHbie U CHHTETHUECKHE TIOIUMEPHI.

2. OcHoBHbIe noHATUA XUMUU BMC: MoHOMED, HONUMEp, OJTUTOMEP, MAKPOMOJIEKYJIa, TOJTMMEpHast
1IeMTh, 3BE€HO IETH, CTENeHb monuMepn3anuu. Csa3p Mexay MM mMoHOMepa u monumepa. Crieruduka
MOHATHA «MOJICKYJIApHAaA MaccCa IoJInmMepa» MpUuMEHUTCIIBHO K IMOJIMMEPHBIM BCIICCTBAM.

3. Knaccudukanus noauMepoB 1Mo MpuHaAICKHOCTH MAKPOMOJICKYIIBI K ONIPEeICHHOMY KIIacCy
XMMUYECKUX COCIUHEHUN: ONHOIe(pHHbI, HOIUIUEHBI, TOIUIPUPHI, TOTUAMHIBI, TOJTUKAPOOHATHL.

4, Knaccudukaius moimMepoB 0 XMMHYECKOM MTPUPOJIE aTOMOB, 00pa3yoIInX INIABHYIO IIETIh
ronuMmepa

5. Knaccudukarms mo reoMeTpun CTPOSHHSI ST MaKPOMOJIEKYJI.

6. I"'omononrMeps! ¥ CONOIMMEPBI, THITBI COTTOTUMEPOB. [IpumMepsl.

1. Knaccudukanus noauMepoB 1Mo XapakTeprUCTUKE PETryISPHOCTH CTPOCHUS TIIaBHOU IIETIH.
ITpumepsL.

8. MeTobl OTy4YEeHHUS BHICOKOMOJIEKYJISIPHBIX COeIMHEHUI.

9. Peakumu cuntesa monumepos. [lonnmepu3sarisi, OCHOBHbBIE XapaKTEPUCTUKU peakuuu. LlenHas u
CTyIEHYAaTas MOJIMMEPHU3AIINsl, HX OCHOBHBIE OCOOCHHOCTH.

10. Pagukansaas nomumepuzanust. CiocoOsl HHULUMPOBAHUS CBOOOIHO-PAANKAIBHOM
noJuMepu3anuu: GpoTo-, TepMUUECKOE HHUIIMMPOBAHNE, HCIIOJIb30BaHNE XUMUUYECKUX HHULIUATOPOB.
ITpumepsL.

11. Honnas nonumepusanys, €e BUIbI B 3aBUCUMOCTH OT IPUPOABI MOHOMEpPA U THIIA IPUMEHSIEMOTO
KaTaJn3aTopa.

12. Karnonnasa nonumepuzanus. Katanuzatopsl u cokatanu3atopsl. BivsHue npupoabt
pacTBOpHTETS.

13. AHWOHHAs NOJTMMEPHU3aLUs, IPUMEHsIEMbIE B peakiK KaTanu3aTopbl. OCHOBHBIE CTa UK
mporiecca.

14. AHNOHHO-KOOPIUHAIIMOHHAS TTOJIMMEPHU3ANHA. THITHI MPUMEHSIEMBIX KaTaIn3aTOPOB.

15. CrniocoOrI ipoBeieHHs peakuuu nojauMepusauun. [loauMepuzanus B Macce, pacTBOpe, SMYJIbCHH.
16. [Tony4yeHnue moamuMepoB METOIOM NMOJIMKOHAEeHCanu. Ee ocHOBHBIE 0COOEHHOCTH, OTIIMYUE OT
peakny MOIHMEPHU3aIIH.

17. CTtpoeHre MOHOMEPOB, CIIOCOOHBIX BCTYNATh B PEAKLUIO TTONUKOHIeHCAuH. DYHKIIMOHATIBHOCTD
MOHOMEPOB M UX CHOCOOHOCTH 00Pa30BBIBATH JMHEHHbIE U CETYaThIe TOIMMepHL. [IprumMepsl.

18. Tuns! peakunii NOTUKOHIEHCAIMY. PaBHOBECHAS M HEPaBHOBECHAS MOJIMKOH/IEHCAIINS, TOMO- U
rereponoyukonaeHcanus. [Ipumepsl.

19. XUMHUYECKUE PeaklIMi 1 XUMHYECKHE peBpalieHus noiumepos. [lonnmepananoruytele
TIpEeBPAIICHHUS.

20. Peakiuu necTpyKIuu U CIIMBaHUS TOJTUMEPHBIX Tereil. Du3rueckast JeCTPYKIHS, XUMHUECKast

TUAPOTUTHYECKAS NECTPYKIIUS TETEPOICTTHBIX TOJUMEPOB. TepMHUUecKasi, XHMHUYECKasl, OKHCITUTEIIbHASL
JNECTPYKITHS; MEXaHHU3M PEaKIUil OKUCIICHUS TTOTUMEPOB. AHTHOKCHIAHTHI.
21. CrpykTypa nomumepoB. Kordopmarus MakpomMoirekyi. [ MOKOCTh e  MOIMMEPOB.
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22. ArperatHsie 1 (Da30BBIC COCTOSIHHS BEIIeCcTB. AMOP(HBIC, KPUCTALTHICCKHE,
KPUCTAJITU3YOIIUECS TOJTMMEPBHI.
23. Tpu dusnueckux coctossHUsSI aMOp(HBIX TOTUMEpPOB. TemrepaTypsl IEPEeX00B: TEMIepaTypa

crexnoBanus (T.) u Temnepatypa tekydectu (T:). CTextoo0pa3Hoe BRICOKOIIACTUIHOE U BA3KOTEKydee
COCTOSTHUE MOJTMMEPOB.

24, TepMmomexaHn4eckre KpUBbIe aMOP(HBIX MOJIUMEPOB. BiusiHUE MONEKYIIPHON MacChl MOJIMMEPOB
Ha TEMIIepaTypy CTCKIOBAHUSI.

25. [Ipupoma pactBopo BMC. CroiicTBa pacTBOpOB IoEMepoB. OTpaHUYICHHOE W HEOTPAaHUICHHOE
HaOyxaHue. ®a30BbIe quarpaMMbl COCTOSIHUSL PACTBOPOB mMouMepoB. CTyIHU.

26. MounekynspHas macca (MM) moiMMepoB, Kak CpeIHSS KOJTUYESCTBEHHAS XapaKTePUCTUKA MACChI
MOJIEKYJI TOJTUMEPOB.

27. OnpenerieHne MOJEKYJISIPHOTO Beca MOJUMEPa BUCKO3UMETPHICSCKUM METOIOM.

28. OTHOCUTENbHAS, PUBEACHHAS ¥ XapaKTePUCTUUYCCKas BSI3KOCTh, UX pa3MepHOCTH. CBs3b

XapaKTEPUCTUUECKON BA3KOCTH C MOJIEKYJIIPHOU Maccol monuMepa. Y paBHeHne Mapka-XaysuHka-KyHa.
Bucko3umerpus, Kak METO] ONPEEICHHUs CPEIHEBSI3KOCTHON MOJIEKYJISIPHON Macchl OIMMEpA.

29. MerTobl onpeieNieHrs] MOJIEKYJIAPHON MacChl MOJUMEPOB: OCMOMETPUYECKUH,
BUCKO3UMETpUIECKUH, MeTox Auddy3un, MeTon yabTpaueHTpUGYrHpOBaHHS, METO CBETOPACCESHUSL.
30. Peakiuu otBepkaeHus. IHUIMATOPHI U KaTaau3aTopsl OTBepkAeHUA. Touka rexeo0pa3oBaHHus.
31. Pone MHTHOUTOPOB U PETryNIATOPOB PEAKIIUH MOTUMEPU3AIIH.

32. KapOouemnusie monmumepsl. TUIBI TOTUMEPOB, CIIOCOOHBIX KPUCTAITU30BATHCS. 3aBUCIMOCTD
TEMIIEPATyPbl CTEKJIOBAHMUS OT XUMHUYECKOT'O CTPOSHHSI MOHOMEPOB.

33. [ommytrnen. CiocoOs1 momyyeHws. CBOHCTBA MAKPOMOJIEKYJT TIOJIMITHIICHA, B 3aBUCHMOCTH OT
cnoco0oB nonyueHus. [Ipumenenue.

34. [Homumpomnuien. CriocoObI MoTydeHusi, CBOHCTBA, IPIMEHEHHE.

35. [NomuuzobyTuneH. CiocoOsI OMydeHHs, CBOHCTBA, IPUMEHEHHE.

36. [onuctupon. CnocoOb! mony4YeHus, CBOCTBa, IPUMEHEHNE.

37. DneMeHTOOpTraHn4YecKre CoOequHeHNs. DnacTomMepsl. [lomucunokcaHs.

38. [Tomyuenue GpeHoNBPHO-POPMATBIACTHAHBIX CMOIT (HOBOJIAYHEIE, PE30JIBHBIE).

39. HonueuaMxopUA. CocoOb! MoTyYeH s, CBOHCTBA, IPUMEHEHHE.

40. ITonuypetansl. ITosyyeHue, mpuMeHEHHE.

41. [onmaxpunonutpuin. [lonyuenue, npuMeHeHue.

42. [Honueununanerar. CriocoObl nosryyeHus, IPUMEHEHNE

Bonpocekl 10 0CHOBHBIM pa3jeaam
AUCHUIIMHBI «XUMHUS BICOKOMOJIEKYJ/ISIPHBIX COeIUHEHUII»
1. Tonyuenne BMC Metomgom monmMepusamnuu. MOHOMEpHI JIJ1s1 CHHTE3a. MeXaHU3MBbI TTOJIMMEPHU3AIIHH.
PanukanbHas mnonuMepuszanus. WHurmatopbl. BrnusHue pa3nuyHbiX  (QAKTOPOB HA  pPaJMKAIBLHYIO
nonuMmepusanuto. Ctaguu npouecca.
Karnonnas nonmumepuzanus. Katanuzaropsl. Ctaguu mporecca. KnneTnka noiauMepu3aim.
AHnonHas onuMepusanus. UHAMUpoBaHUe, pOCT METH U OOPBIB IIETIH.
AHHOHHO-KOOpANHAIIMOHHAA nonuMmepusanus. Katanuzarop Lurnepa-Harra. Mexanusm noaumepusanuu.
Crioco0bI IpoOBEICHUS TTOJIMMEpHU3aIuu (B OJIOKE, B paCTBOPE, CYCIIEH3UHU, SMYIILCHH).
Teopus cononumepuzanuu. Paznnurne Mexay paaukalbHOW U HOHHOW COTOJIUMEPHU3AIIUEN.
[Tonyyenue mnoaucTUposa pPAAUKAILHOW W HOHHOW monumepuszanueil. XuUMUYECKUE MpeBpallleHUs
MOJIUCTUPOIIA.
9. OcobeHHOCTH 00pa30BaHUs IMOJIMMEPOB METOOM TojuKoHAeHcaun. Teopus Kaposepca.
10. Knaccudukaius nporeccoB MOMMKOHACH A, PaBHOBeCHas MOJIMKOHACHCAIUA. JIeCTpyKIUs U 0OpbIB
LIETIM MIPY PaBHOBECHOMN MOJUMKOHICHCAIUH.

11. Cunte3 nonuamMunoB. [ uaponutudeckas moJiMMepHu3aus JaKTaMOoB,

N

N~

DU3NKO-XUMHUS 0JMMEPOB
12. I'maponvHaMUYeCKHe CBOMCTBA MAaKPOMOJIEKYIT B pacTBOpax. Buckozumerpusi.
13. CBsI3b XapaKTEPUCTHUECKON BSI3KOCTH C MOJIEKYJIIPHOH Maccod M CPEAHMMHU pa3MepaMu MaKpOMOJICKYII.
YpaBHenue Mapka-Kyna-XayBuHka.
14. Metonb! onpeesieHus] CPEAHEBECOBOM U PCEAHEUUCIOBON MOJICKYIIPHON MacChl.
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Knaccuueckass teopuss pactBopoB mosnmmepoB Pnopu-Xarruaca. KoHcranta XarruHca, BUpHAJIbHBIC
KO3 PHUIIUECHTHI.
PaBHOBecHe B pacTBOpax MoJIUMEP-PaCTBOPUTEND. TepMOIUHAMUYECKUN KPUTEPUM PACTBOPUMOCTH.
0-ycnoBus, 0-pacTBopuTelns, O-TemnepaTypa. GU3NUECKuil CMBICT O-TeMIIepaTypsbl.
THOKOCTB IETTHBIX MOJIEKYJI U €€ CBA3h C (PU3NKO-MEXaHNIECKUMHU CBOMCTBAMH TOJIMMEPOB.
Kondopmarus monuMepHbIX 1enei. Y cIoBus, TOMyCKaIOIIe MOJIHOE «CBOOOTHOE)» BpallleHNUE.
TeruoBoe ABIKEHUE B MOJIMMEPHBIX Tenax. Ctatuctuyeckuii cermeHT. CBOOOAHO-COWICHEHHAS 1S,

Du3uka NoJUMepoB
CpoiicTBa amMOppHBIX W KPHUCTAUIMYECKUX IOJMMEPOB. TepMoMexaHWYecKne KpUBbIE aMOP(HBIX
MOJIMMEPOB.
Bricokoamactudeckoe cocTostHre MoMMepoB. HikHUI TTpenen MOJIeKyIIpHONH MacChl, HEOOXOAUMBIH IS
MIPOSIBIICHIS BRICOKOAIACTHIECKOH NiehopMaIi.
KpI/ICTaJUII/I‘ICCKI/IC IMOJIUMCPBHI. Bnusaue OpHUCHTAlMM HA MCXaHUYCCKUEC CBOMCTBA IMOJIMMCPOB.
XuMHUYEeCKHe TPEBpPalICHUs] MOJIMMEPOB (MOJMMEpaHATOTHYHBIE IPEBpallleHus, CIIMBaHUE, OJOK- H
TIPUBHUTAS COTIOTMMEPHU3ALHIS).
HanMonexymnspHasi CTpyKTypa MOJIMMEPOB.

IIprMepHBIe BOIIPOCHI K PYOESKHBIM KOHTPOJILHBIM 110 AMCHUIINHE «XUMHS BEICOKOMOJICKYIISPHBIX
COCIMHEHUID
UeM OTIMYAIOTCSA MOTUMEPHI OT BHICOKOMOJIEKYIIIPHBIX COETMHEHHI?
Otianune BMC 0T HU3KOMOJIEKYJISIPHBIX COCTUHEHUIN?
Homenxkmatypa 1 cTpoeHHe OIMMEPOB (KJIACCHI U TIOJKIACCHI)?
HomeHkiatypa u CTpOeHHE MOJIUMEPOB (TPYIIIIbI, TIOATPYIIIIbI, BHIbI)?
Bunasl nzomepun noiaumepos?
[IpupoaHsie nonuMepsl?
Kaydyk u cuHTeTHUECKHE TTOUMEPHI?
Oco0ble cBOCTBA MOJUMEPOB?
Hanmonexymnsipaeie 00pa3oBaHus U3 MOJIEKYJ HOJTUMEPOB?
PenakcanyoHHbIe IpoLIECCH B TOIUMeEpax?
MoteKynsipHO-MAaCCOBBIE XapaKTEPUCTHKH TTOTUMEPOB?
CpenHeunciioBas 1 cpefHEMAcCOBas MOJEKyIsIpHbIe Maccel BMC?
MeTto1bI OnpeAeNeHNs CPETHEUNCIOBOM U CPETHEMACCOBOM MOJIEKYJIIpHBIX Macc BMC?
Dnacrudeckas U macTudeckas nepopmanum?
Tepmosnactuyeckue 3G HexTs?
[Ipupona 31acTUYHOCTU KaydyKa?
3aBHCUMOCTb pa3Mepa MaKpOMOJIEKYJI OT JUIMHBI LeTIH, UIeaIbHbIN KITyOOoK?
PeanbHble KITyOKH, BIUSHIE TEMIIEPATyPhl U pAaCTBOPUTENS Ha UX pazMep?
dopma MaKpOMOJIEKy I B KOHIIEHTPUPOBAHHBIX pacTBOpax U CTeKiax, Teopema Piopu?
[ToBOpPOTHO-M30MEPHBIN MEXaHU3M TMOKOCTH LenH?
IIpoekunu HeroMeHa, «mieHTaHOBBINY 3¢ heKT?
Tepmoannamuuecknii cermeHT Kyna?
[lepcucrentHas TuOKOCTH?
Kunernueckas ThOKoCTh 1ienn?
MexaHHu3M 3IaCTUYHOCTH MTOJIMMEPOB, YIPYTOCTh HAEATBHOTO ra3a’?
Yrpyroctb NoIMMEPHON CETKU?
Bsaskoynpyrocts, ee MexaHu3m?
OHTaNBIAS CMETIEHUs 111 pacTBopoB BMC?
[lapametp PactBopumoctu ['unpaedpanTa?
OHTpomnus cMemeHus st pactsopos BMC?
Teopust ®aopu-Xarruaca?
[Tapametp B3aumopeiicTeus @nopu-Xarruaca?
KomnurarusHele cBOMCTBa pacTBOPOB MOJUMEPOB?
Habyxanue monumepon?
Bsi3kocTh pacTBOpOB MOJIUMEPOB?
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36. OmpeneneHne MOJICKYIIPHOW MacChl IMTOJIMMEPOB M3 JAHHBIX TI0 BI3KOCTH pPacTBOPOB?
37. IMonuaneKTponauTsI?
38. BsI3KOCTb pacTBOPOB MOIHANEKTPOIUTOB?
39. PaBuosecue Jlonnana?
40. CocTostHUS, B KOTOPBIX MOTYT CYIIECTBOBATH ITOJIMMEPHI.
41. TepMoMexaHUUECKHE KPHBHIE.
42. TepMoMexaHMYECKUE KPUBBIE CTEKI000Pa3HbIX IOJIMMEPOB.
43. CeMeHCTBO TEPMOMEXaHUIECKUX KPUBBIX JUIS TIOJIMMEPTOMOJIOTOB .
44. BnusiHYE TOBBIIICHUS KECTKOCTH MaKpOMOJIEKYJ Ha TEPMOMEXaHHMYECKHE KPUBBIE.
45. OueHka BeIMYMHBI CETMEHTA M3 TEPMOMEXaHUYECKUX KPUBBIX ISl TOJTMMEPTOMOJIOTOB.
46. BimsHNE pe)KMMOB UCTIBITAHUH Ha XapaKTep TEPMOMEXAHUUECKUX KPHUBBIX.
47. OCOOCHHOCTH CTEKI000Pa3HOT'O COCTOSHHS ITOJIMMEPOB.
48. CBoOoaHBIIT 00bEM B TIOJMMEpPaX.
49. CTpyKTypHOE M MEXaHIMUYECKOE CTEKIIOBAaHNE.
50. CriocoObI onpesienieHus TEMITEPaTyphl CTEKJIOBAHHS.
51. 3aBHCUMOCTb TEMIIEPATYPHI CTEKIOBAHHS OT CTPYKTYPBI IIOJIMMEPOB U BIUSHUS APYTHX (PAKTOPOB.
52. PactshxeHue CTEKI000pa3HBIX TOJIUMEPOB.
53. BimsiHue TeMriepatypbl Ha KpUBBIE «IedopMallisi-HaIpsHKEHHE) CTEKII000pa3HBIX TOIUMEPOB.
54. BpICOK037aCTUYECKOE COCTOSIHUE TIOJTUMEPOB.
55. Kpucramnmyeckue COCTOSHUS TIOIUMEPOB.
56. CtpoeHne KpUCTaNINIECKUX TTOJIHNMEPOB.
57. CxopoCTh KPUCTAJUTA3AINN TTOJIUMEPOB.
58. BiusHue Ha KPUCTAJUIM3AIHIO TOJTUMEPOB PA3THYHBIX (PaKTOPOB.
59. Kpusbie «nedopmanus-HanpsHKeHHE» KPUCTALTMIECKUX ITOJIMMEPOB.
60. PacTshxeHre KPUCTATUTMYECKIX TIOTMMEPOB.
61. TepmoaMHAMKKa CHHTE32 TIOJIMMEPOB.
62. LlenHbIC U cTyTIEHYATHIE MTPOIIECCHI TOIUMEPU3AIHH.
63. CBoOOTHOpaAMKATIEHAS TIOJTMMEPH3AIHSL.
64. MeTo 1l MHUITMMPOBAHUS CBOOOTHOPAIUKAIBHOM MTOJIMMEPHU3AIIHH.
65. Kunernka cBOOOHOPAIMKAIBHOM TOJIMMEPH3ALIHH.
66. BansHue KOHIEHTpaMK HHULMATOPA M TEMIIEpaTypbl Ha CBOOOJHOPAANKAIBHYIO ITOJTUMEPH3ALINIO
67. AKTUBHOCTb MOHOMEPOB B PEAKLHUAX CBOOOTHOPAIUKAILHOMN TOJTUMEPH3aLIH.
68. OpueHTalusi MOHOMEPHBIX 3BEHBEB B PEAKIUSIX CBOOOHOPAANKAIBHON OITHMEPU3AIHH.
69. MonHas monmnMepu3anus.
70. Paznuuus MeXy paAuKaIbHOM U MOHHOM MOJIMMEPHU3ALUSIMH.
71. NoHHO-KOOpIUHAITMOHHAS TOTMMEPHU3AITHSL.
72. TlonuKoHIeHCALHS.
73. OcoOEHHOCTH LIEMHBIX U CTYNEHYATHIX MPOLIECCOB IOJIMMEPHU3ALIHY.
74. CriocoObI TpoBeIeHHS MPOIIECCOB MOJTMMEPU3AI[H B TIPOMBIIUIECHHOCTH.
75. DOMyIbCHOHHAS U CyCTIEH3UOHHAS TTOJIMMEPHU3AIIHH.
76. XapakTepHble OCOOCHHOCTH MaKPOMOJIEKYJI KaK PearcHTOB.
77. BausiHuE cOCeJHUX 3BEHBEB Ha XUMHUUECKHUE MTPEBPALLECHHS MaKPOMOJIEKYJI.
78. MakpoMoJieKyJIsipHbIe ¥ HAJIMOJIEKYJISIpHBIE 3((EK T TP XUMHYESCKHUX MPEBPAILECHUIX MAKPOMOJIEKYIL.
79. KoonepaTuBHbIE B3aUMOACHCTBHSA PY XUMHUYECKHX MPEBPAILECHUIX MAKPOMOJICKYIL.
80. CimBaHue OIMMEPOB.
81. BrichixaHue KPacoK.
82. BynkaHu3anus KayqyKoB.
83. OTBepk/IeHNE SIOKCUIHBIX CMOJI.
84. lecTpyKuus HOJIUMEPOB.
85. Tepmuueckast JECTPYKIIHS M0 PATUKATEHOMY MEXaHH3MY.
86. HepaaukanbHble peakuy AECTPYKLHH.
87. TepMOOKHCAUTENbHAS IECTPYKLUSL.
88. doroaecTpyKIHs.
89. ITonuMepaHaaOruuHbIEC IPEBPAIICHHU.
90. Xumuyeckue NpeBpaIieHusl LEJITI0I03bI.
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Tabn. — (YueOHUK BOpOHEKCKOro TroCyJapCTBEHHOTO YHHBEpCHUTETa). — Pexkum JocTyma: 1o
noamucke. — URL: http://biblioclub.ru/index.php?page=book&id=441593. — bubnuorp. B kH. — ISBN
978-5-9273-2141-4. — TekcT: J1eKTPOHHBIH.
5. KypenkoB B.®., Bynapuna JI.A., 3aukun A.E. [Ipaktukym no ¢u3uke ¥ XMUMHH BBICOKOMOJIEKYJISIPHBIX
coenqunenuii. — M.: Koioc, 2008.
6. Tyropckuii M.A., Hymuna O.A. BeicokoMmonekynspHble coeauHeHus. — M.: MUTXT um. M. B.
Jlomonocoga, 2015. - 72 c.
7. Cumbupckux E.C. CpoiicTBa pacTBOpOB BBICOKOMOJIEKYJSPHBIX cOeduHEHHH. - MuuypuHck: H3a-Bo
Muul'AY, 2014. - 25 c.
8. A. A. Tarep. ®usnueckas xumus noiaumepos. // [lox pen. A. A. Ackazackoro. - 4-e uzf., nepepad. u JIOM. -
M.: Hayunsrit mup, 2007.
9. INpakTukyMm o xumud 1 pusnke nomumepos. //Tlox pen. B.®.Kypenkora. - M.: Xumust. - 1995.
10. uwonox M.B. Ctpykrypa noauMepsbix tein.//M.B.1umonok. Mu.: BI'Y, 2003. - 38c.
11. XoxmoB A.P., Kyuanos C.U. Jlekuuu no ¢usndeckoit xumuu noiaumepos. — M.: Mup, 2000. — 192 c.
12. Bunorpamora C.B. [lonmukonneHcaimoHHbIE MIPOIIecCH U moiaumepsl. — M.: Hayka, 2000. — 371 c.

Bonpocel Kk caMOCTOATEILHOM MOATOTOBKE CTYACHTOB 10 AUCHUILIHHE
«XHMHSA BBICOKOMOJICKYJISAPHBIX COeIMHEHUI»

1. Knaccudukanust MOJIAMEPOB MO XHMHYECKOMY COCTaBy, II0 BEJMYHHE MOJIEKYJSIPHOW MacChl, IO

2.

3.

MIPOUCXOXKICHHUIO, [10 CTPOCHUIO OCHOBHOM IIEITH.

Krnaccudukanus noruMepoB 0 XUMHYECKOH MPUPOJIE OCHOBHOM IIEMH, IO (popMe MaKpOMOJIEKYII, IO CIIOCO0Y
TIOJTY9ICHUSI, 10 OTHOITIICHUIO K HAarPEBY.

[Monumepuzanus. ['eTepoauTHUECKUH U TOMOJMUTHYECKUNA pa3phlB  BAJCHTHBIX CBsi3eld. PanukanpHas
nonuMmepusanus. MexaHU3M U CTaAMM PAAUKAIBHOW MonuMepu3anuu. WHUIMATOPBl  paguKalbHOM
TTOJTMMEPH3AITHH.
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4. KuHeTHKa paJuKaabHOM nonuMmepusanun. Peakuuu nepepaun nenu. PekomOuHanus. PocT Makpopaaukaios u
oOpbIB 1enu. BnusiHue pa3nuuHbiXx (akTOpOB HAa PAAMKAIBHYIO MOJHMMEPH3aLUIO (TeMIepaTyphl, MPUPOABI
Karaiu3aTopa, KOHLEHTpaluHd MOHOMEpa, JaBjieHus). PaaukanpHas  comonmMmepusanusa.  Teopus
COTIOJINMEPU3ALIH.

5. Karanmutnueckas momumepusarus. OTIHYUTETIbHBIC YePThI 0 CPABHEHHIO C PaIMKAIbHOW. MHUIUHPOBaHHE,
pPOCT MaKpOHOHOB, IIPEKpAILEHUE POCTa.

6. Karnonnas nonumepusanus. Bo3HUKHOBeHHE akTUBHOro uentpa. Kartanmsatopbl. Ilpumep KaTaliuTH4ecKoi
nonuMmepu3anuu B npucytctun SnCla.

7. KunHeTrka KaTHOHHOH MOJMMEPHU3AIHH (3aBUCHMOCTH CKOPOCTH MOJMMEPHU3AIIUH OT KOJIHYECTBA KaTalnu3aTopa,
CTEIIEHH IOJIMMEPHU3alMi OT KOJMYECTBAa WHHUIMATOpa U MOHOMepa). Poip cokaranuzaropa B KaTHOHHOW
MIOJIMMEPU3ALIHH.

8. Aunuonnas monumepusarus. Kartanusatopsl. MexaHu3M aHHOHHOM TOJMMEPU3AlMK B TPHUCYTCTBHH aMuja
Kallus B Cpefie KUIKOTO aMMHaKa.

9. CnocoOsbl ocyIecTBIeH s TPOLIEcca ToJuMepr3aluu (0JI0YHas, B PACTBOPE, IMYJILCHOHHAS U CYCIICH3UOHHAS).

10. Monnas comonumepusanus. Pasiuuus MeKIy paidKalbHOW M HMOHHOM comoiuMepu3aimeil. Teopus
COTIOJINMEP3aLiH.

11. TTonumeps! HempeIeTbHBIX APOMATHIECKUX YTIIeBOA0po10B. [Tomuctuposn. Chipbe, MEXaHU3M MOJTUMEPH3AIIUH.

12. Cnoco0bl momydeHus! MOMMCTHPOIA. XHUMHIECKUE TIPEBPAIICHHUS MOJIUCTHPOIa. [loTydeHne HOHOOOMEHHBIX
CMOJL.

13. Monukonaencarnus. OcobeHnoctr obpasoBanus noiaumepa. Teopust Kaposepca. Kiaccupukanus npoueccos
MTOJINKOH/ICHCALUH.

14. TepmoauHamMKKa MOJMKOHIAEHCAMK. MeXaHW3M PaBHOBECHOM MOJIMKOHAeHcanuu. [Ipomecchl IeCTPYKIMU |
00pbIBa LENH NPU PAaBHOBECHO MMOJMKOHACHCALNH.

15. Crioco06b1 monydenue moamdThiaeHTepedTanara. Ceipbe. XumusM mporecca. OCOOEHHOCTH TONYYEHHS W3
muMeruntepedranara (AMT) u sTuneHrnukons, u3 TepedTaaeBoi KUCIOTH M STHIICHIITUKOIS.

16. Cunre3 nomuamunos. Ceipbe. [IpOMBIIIICHHBIE CMIOCOOBI MONMyYeHUS. [ HIPOIUTHYIECKAS MOJIMMEpPH3aIIHs
JTAKTaMOB.

17. Xumudeckue mpeBpaiieHusi MOJUAMUIOB (3aMelIeHne BOJOPOJa B aMHUIHBIX TPYINa, B3aHMOJICHCTBHE C
(hopManbIEruoM B IPUCYTCTBUH KUCIIOT).

18. MeTonp! ompeneneHns] MOJICKYISIPHBIX Macce moimmepoB. CpeHeBeCOBask M CPEAHEUNCIIOBAs MOJICKYIISIPHBIC
Macchl. OCMOMETPUIECKUN METO/.

19. Vpasuenne Mapka-Kyna-Xaysuaka. CBsi3b XapaKTepPUCTHYECKOW BS3KOCTH C MOJIEKYISIDHOM Maccoil u
CPEIHHMMH pa3MepaMH MaKpOMOJIEKYNI. BHCKO3MMeTpU4YecKuit METOHA ONpeAeNeHHUs MOJEKYJISIPHOM Macchl
nonMepoB. OmpeseneHne CTENeHH CBEPHYTOCTH W (HOPMBI MAKpPOMOJIEKYJ BHCKO3UMETPHUYECKH (3HaYCHHE
nokasarens «a» B ypaBHeHuN Mapka-Kyna-XayBuHka).

20. Tudphy3noHHBIA METOJ ONpEJEIeH s CPEJIHEBECOBOM MOJIEKYJIApHOM Maccel. Meron Jlamma. Meron
yIBTpaAlleHTPU(YTHPOBAHUSL.

21. CeropaccesiHie Kak METOJ OIPEIEIEeHHs] CPEIHEBECOBOM MOJICKYISIDHON MacChl. XHUMHUYECKHUA METOJI
OTIpEeIETICHHS MOJIEKYJIIPHON MacCHI.

22. PactBopbl  monuMepoB.  DAKTOPbI,  ONpPEACISIONIME  PACTBOPEHWE W HAaOyXaHWE  MOJUMEPOB.
TepmoauHamuueckuii kputepuid pacTBopuMocTd. OneHka ruOkocTy nend. [IoHATHS «XOpOIIUi» U «TUIOXO0H»
PacTBOPHUTET.

23. Kiaccuueckasi Teopusi pacTBOPOB T1ojiumepoB Miiopu-Xarrudca. 3aBUCHMOCTh OCMOTHYECKOTO JIABJIEHHS OT
KOHIIEHTpallMu TojiuMepa B pacTBopurene. KoHcranTta XarruHca, BHpUaJIbHBIE KOX(QQHUIMEHTHI W HX
(m3nyecKuil CMBICIT.

24. PaBHOBECHE B PACTBOpAX IOJMMEP-PACTBOPUTEb. BO3MOKHBIE CIIyd4ad PAacCIOEHHs CUCTEMbI aMOPQHBIN
MOJIMMEP-PacTBOPHUTENb. O-ycnoBusi, O-pactBoputenb, O-remmneparypa. OU3MUECKUI CMBICT O-TeMIeparypsi.
«HeBo3MyIIeHHBIE» MAKPOMOJIEKYJIBI.

25. Tuipo/IMHaMHUYECKUE CBOMCTBA MakKpOMOIEKYJI B pPacTBOpax. Bs3KOCTh pa30aBiE€HHBIX PACTBOPOB
(oTHOCHTENBHAS, YAENbHAs, TPUBEICHHAS, XapaKTEPUCTUIECKAs).

26. T'ubKOCTh LEMHBIX MOJIEKYI U €€ CBSA3b C (DM3UKO-MEXaHUYECKUMH CBOMCTBaMHU MONUMEPOB. [loTeHuanbHoe
3Ha4YeHHUE SHEPTUU BHYTPEHHETO BpalueHus. [lepemerienue oTaenbHbIX THOKMX Y4aCTKOB MaKpOMOJIEKYIL.
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27. Koudopmarms nosmMepHbIx 1eneil. OCHOBHBIE BHIbI KOH(popManuii. BHyTpeHHee BpaleHne MakKpOMOJIEKYJI.
3aBHCUMOCTb MOTEHIMANBHOW DHEPrHH OT YIjla MOBOPOTA. YCIOBHSA, AOMYCKAIOIIME IMOJHOE «CBOOOMHOE»
BpallleHueE.

28. TemwoBoe JBWKEHHE B IMOJMMEPHBIX Telax. [IOHSATHE O CTATHCTHYECKOM CerMeHTe. TepMOoIMHaMHYECcKast
rudkocTh nenu. Kunetnyeckast ruokocts nenu. CB0OOOJHO-COUTICHEHHAS LETIb.

29. Haubosnee  BepoOSTHOE  CPEIAHEKBAIPATHYHOE  PACCTOSIHME  MEKAY  KOHLIAMH  MakKpOMOJEKYJIBI.
TepmonnaamMudeckas BeposTHOCTH nemu. I[lapamerp sxectkoctr menu. DakTOPHI, OMpPENENSIONe THOKOCTh
menu moiuMmepa (BeJIMYMHA [OTEHIMAIbHOTO Oapbepa BpalleHUs, MOJCKYISIpHAs Macca, dYacToTa
MPOCTPAHCTBEHHOM CETKH, pa3Mep 3aMeCTUTENICH, TeMIepaTypa).

30. CriocoGHOCTH MOMMEPOB K KPUCTAIUTH3AIMU (CTPOESHHE IIETH, SHEPIHA MEKMOJIEKYIIIPHOTO B3aMMOIEHCTBH,
rHOKOCTD 11T, INIOTHOCTh YIAKOBKH MOJIEKY).

31. CaoiicTBa aMOP(HBIX ¥ KPUCTAILTMIECKUX MOIMMEPOB. TepMOMEXaHUUECKUE KPUBbIE aMOP(HBIX TTOJIUMEPOB.
[IpakTHaeckoe 3HaUeHUE YIeHUS O (Ha30BBIX M (PU3NIECKUX COCTOSHUSIX MTOIUMEPOB.

32. BBICOKODJIACTHYECKOE COCTOSHUE MOJMMEPOB (TepMOAMHAMUKA). HWKHWH Tpenes MOJIEKYJISPHOM Macchl,
HEOOXOUMBIH JIJIS1 TIPOSIBIICHUST BBICOKODJIACTHYECKON AeOpPMAIIHH.

33. Bs3koTeKydee COCTOSHUE MOAMMEPOB. Kpucrammueckue moiaumepbl. KpuBas pacTsikeHUS KPUCTAUTHYECKOTO
mnmojauMmepa. Busuue OpUCHTAlMN Ha MCXAHUYCCKUC CBOMCTBa IMOJIMMCPOB.

34. CtpykTypa W OCHOBHBIE CBOWCTBA IIOJMMEPHBIX Tell. AMOPQHBIE W KPHUCTAUIMYECKHE IOJUMEPHI.
Temnepatypa creknoBaHus. MexaHU3M KPHUCTAITH3AIHH.

35. Xumuueckue MpEBpaIlEHNs] NOJUMEPOB. Peakiuu, MpUBOJAIIME K YBEIMYEHUIO CTEINEHHM MOJMMEpPU3aALUU
(curmBaHmMe, OJIOK- M IPUBHUTAS COTIOTMMEPHU3ALTHS).

36. Xumudeckre NpeBpaIleHus] TOJMMEPOB. [loaMMepaHaaornyHbie MpeBpamieHns (TodyYeHHe TOIMMEPOB,
cyabhupoBaHue, Moau(UKaNKs, CYIb(POXIOPUPOBAHUE H T.J.).

37. HaamosekysapHas CTpyKTypa MOJIMMEDPOB.

IIpumep adopaTopHbIX 3aHATHH (5 cemecTp)

JIABOPATOPHAS PABOTA Nel

Monumepusauus B macce (0J10Ke)
1.1. ILlens pabomer:
UccnenoBanne BIWSHUA YCIOBHH MONMMEPH3AMA HAa CBOWCTBA IIOJMCTUPONA, TOJMMETHIMETAKpUIIATa,
MOJTy4aeMOTO TEPMHUYECKON paInKaIbHON MOJMMEpHU3aIieil B Macce.

1.2. Iloozomoeka k pabome:

1. M3yunth 3aKOHOMEPHOCTH pPaJWKaIbHOW MOIUMEPU3AlNN 0 KOHCIIEKTY JEKIHA W PEKOMEHIOBaHHOW
JTUTepaType.

2. B paboueii TeTpanu MpeacTaBUTh:

a) CXeMBbI PEaKIUi OTACIBHBIX CTAIUI MOJIUMEPH3AIIHH;

0) KHHETUYECKHE YPaBHEHHsI, OIIMCHIBAIOIINE MTPOIECC MOJIUMEPHU3AIINN B Macce.

3. Hammmcatp ypaBHEHHE MOTMMEPH3AITIN CTHPOIIA, METHIIMETAKpHIIaTa B IPUCYTCcTBHH Tiepekucu Oenzomna (I1b).
4. [ToArOTOBUTH U 3aITOIHUTH TAOJUIIBI AJIs 3aITUCH PE3YIHTATOB.

1.3. Pabouee 3a0anue:

1. [IpoBecTH MoONMMMEPH3ALIMIO CTUPOJIA, METHIIMETAKPUJIATA B YCJIOBHUSIX OJTHOTO U3 CIICAYIOIINX BAPHAHTOB:

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

06) Ttemmeparypa 80°C; xommuectBo wuuumimatopa IIb 0,1%; 0,3%; 0,5% u 0,7% wmacc. (oT MoHOMEpa);
MIPOJOIDKUTENBHOCTH 3 Haca,

B) Temnepatypa 80°C; xomuuectBo mannuartopa I1b 0,3% u 0,5% macc. (oT MOHOMEpa); MPOIOIHKUTEIHHOCTD 2
WM 3 4Jaca;

r) Temneparypa 90°C; konmaectBo naunmaropa I1b 0,1%; 0,5% macc. (o MOHOMEDA); TPOAOKATEIHLHOCTD 1, 2 U
3 yaca.

2. B xax0if aMITyie OnpenaeIuTh:
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a) BBIXOJ mmonmMepa (BT 1 %);
0) ckopocTh monmMepu3anuu (B %/dac mim %/MuH, B MOJIB/J-CEK).
3. [Monmy4yeHHbIE pe3yNbTaThl CBECTH B TAOJHILY M TOCTPOUTH TPaPUKK 3aBUCHMOCTH CKOPOCTH TOJIMMEPU3AIHU OT
uccneayeMoro haktopa.
4. CnenaTh BBIBOJIBI O BIUSTHHU HCCIIEyeMOTo (pakTopa Ha MPOIIECC MOJIMMEpPH3aIii MOHOMEpA.

1.4. Peaxkmuevt u npuoopbsl:

PeakTusbl
Crupon 9-10T;
MeTuiMeTakpuiaT 9-10T;
Iepexuch OGeH3oma (10 3aJaHUI);
Tonyon 80-100 mum;
DOTtaHOoI (TUAPOTU3HBIN) UITH
MIETPOICHHBINA PP 400-600 M
Ilpudope:

AMIynsl;

MukpoOropeTka eMKOCTBIO 5 MIT;
Koi0b1 KoHnueckne eMKOCTRIO 50 M,
KanenbHast BOpoHKa;

CrakaHbl eMKOCTBIO 250 MII;
Boposka;

Yamku [letpu

1.5. Memoouueckue pekomeHOayuu no 6bINOJIHEHUIO IKCHEPUMEHMATLHO YacmU

B werbipe ammmyibl 3arpykarT yKazaHHOE B 33JaHMM KOJIMYECTBO WHHIMATOPAa M 1O 2 T CTHUPOJA. AMITYJIBI
3aKpBIBAIOT KOPKOBBIMH IIpoOKamMu. [Tociie pacTBOpeHHs HHUIMATOPA aMITyJIbl HOMEIIAIOT B TEPMOCTAT C 3aJaHHOMN
TEMIIepaTypoil W BBIACPKUBAIOT HeoOXoaumoe BpeMs. [lo OKOHYaHHMH TONMMEpPU3AIMH OXJIAXKIAIOT aMITYJIbI,
HOJMMEp pPACTBOPSAIOT B aApOMAaTHYECKOM WM XJOPUPOBAHHOM YITIEBOJOPOAE, OCAKMAIOT B CHHUPT WIH
NEeTPOJICHHBIN 3(HP, IPOBEPSIS TIOTHOTY OCAKICHUSL.

[onmmep MPOMBIBAIOT OCaanTeNIeM, OTQUIFTPOBBIBAIOT U CyIIAT B MIPEABAPUTEIHHO B3BEIICHHBIX yamkax [letpu
CHayajla Ha BO3Ayxe, a 3aTreM B Tepmocrtate npu 60-70°C wnm B Bakyym-mkady npu 30-40°C 1o mocTosiHHOM
MacChl.

1.6. Dopma 3anucu pe3yromamos
3arpyska Brixon CkopocTh
Monome | WNHunumarop ojauMepa NOJIMMEPHU3ALAN
Ne S = T, Bpewms, 1
OIIBITa = 3 ° 3 | °C pEMA, %/4ac
~ S} 5 ~ =3 = r % o MOJIB/JI-C
= = e %o/MUH
= =
JIABOPATOPHAS PABOTA Ne 2

IHommmepu3anus B cycnieH3nn
1.1. lens pabomwi:
HccnenoBaHue BiMSHUS YCJIOBHM TNOMMMEPH3ALMM HA CBOMCTBAa IIOJIMMEPA, IOIy4aeMOIO PaJUKAIbHOU
MOJIMMEPH3ALIMEN B CYCIIEH3HH.

1.2. Iloozomoeka k pabome:

1 VByunTth 3aKOHOMEPHOCTH DPAJMKATBHOW IMOJTMMEPU3AIMK 0 PEKOMEHJOBAHHOW JINTEPAaType M KOHCIEKTY
JIEKIIUH.
2. B paloueii TeTpau MpeCcTaBUTD:
@) CXEMBI peaKLii OTACIBHBIX CTaINH TOIMMEPH3ALIHML;
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0) KHMHETHYeCKHe YpaBHEHWS, ONFCHIBAIOIINE MPOIIECC MTOMMMEPH3AINH B CYCTICH3UH (3aBICHMOCTH CKOPOCTH
MOJIMMEPH3ALMA U MOJICKYJIIPHOM MacChl OT TEMIEpaTypbl MPOBEACHUS pPEaKIH, OT BPEMEHH CHHTE3a, OT
KOHIICHTPALUU HHUIIAATOPA).
3. Hammcate ypaBHeHWe TOJIMMEpH3AIMH CTUPOJIA, METWIMETAKpHiIaTa B TIPHCYTCTBUM TIEPEKHCH Jaypulia W
JMHATPHITA 230-OMC-N30MAaCIISTHOM KHCIIOTHI B KAUECTBE HHUITHATOPA.
4. TloAroTOBHUTH M 3aTIOJIHUTH TAOJUIIBI JIS 3AIFCH PE3YJIETATOB.

1.3. Pabouee 3a0anue:
1 TlpoBecTr MOIMMEPH3AIMIO CTUPOJIA, METHIMETAKpIJIATa 110 OJHOM W3 PEUenTyp, MPUBEACHHBIX B TAONHIE, TPpU
cremyrorieM pexxume: 85-90°C -24., 98-100°C -1 u.
OrmpenenmTh BeIX0/ nonrMepa (B T U %).
3. Pe3ynbTaThl ONBITOB CBECTH B TAOJTHILY.

N

1.4. IIpubopwvr u peakmugwi:

PeaxtviBBL: [puGopsr:

Crupon, metunMeTakpunar [Ipudop 11t cycrieH3noHHON

(cBexxerrepernannbie) - 20-40 v noymMepu3armu (puc. 1.);
JWCTIJIIMPOBaHHAS Bojia - 40 M, BOZISHAs OaHs;

niepexuch Jaypuia wm JAK - konba byHseHa;

B COOTBETCTBUH C PELENTYPOH;

CTaOWIIM3aTOp - B COOTBETCTBHI BOpoHKa broxuepa;

C peLenTypoi;

yarka [letpy mim yacoBoe CTeKIIo

Tabsmia 2

®dopma 3anucH pe3yIbTaTOB

No 3arpy3ka Bpe-
M, Brixon
MOHOMEP WHHIAATOP BOJIA cTabUIM3a-Top qac. nomMMepa
TC
Bec. | Bec. | % or | Bec. | % or | Bec. % ot 0
r r )
. q, MOH. q, MOH. q, MOH.

Puc.1 Ilpubop mi1st cycrieH3HOHHOH MOTMMEPH3aLluu
1 - xpyrnogounHas 3*-ropnas koiba
2 - Melaika ¢ IPUBOJOM H TUAPO3aTBOPOM; 3 — 00OpaTHBIN XOJIOAHIHHUK
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15. Memoouueckue pexkomenoayuu no 6bINOIHEHUIO IKCHEPUMEHMATILHON YaACHU

B crakane (nmm nmpoGupke) pactopsitoT 0,34 T NOMMBUHUIOBOTO criupTa B 60T AUCTHUTMPOBAHHOM BOJIBI TPH
HarpeBaauu 10 60°C.

Bommsiii pacTBOp MONMBUHIIIOBOTO CITUPTA, OXJIAXKICHHBIA 1O KOMHATHOM TeMITEpaTyphl, 3aJIMBarOT B 2*-3*-
TOPIIYEO KOJIOY eMKOCTBIO 250 Mi1, CHAaOKEHHYHO0 MEIIAIKON 1 00paTHBIM XOJIOUIEHUKOM.

3aTeM OTIeN-HO B MOHOMEPE PACTBOPSIIOT MHHUIHATOP: TIEPEKHICH JIAypHIIa WITH JUHATPHUIT a30-OUC-M30MaCIISTHOM
KUCTOTHI. [ociie momHoro pacTBOpeHHst HHUIATOPa CTHPOIT BRUTUBAIOT B KOJIOY.

BrumouaroT Meanky, mycKaroT BOLy B XOJOJWIBHHK M OIYCKAIOT KOOy B BOAAHYI0 OaHro. [Tpu nHTEHCHBHOM
MepeMEIIMBAHUH MTOAHUMAIOT Temriepatypy 10 80°C 1 mPOBOASAT HOTMMEPH3ALHIO 110 33 JAHHOMY PEKUMY.

CKOpOCTh MEIIAIKH PETYIMPYIOT TaK, YTOOBI CTHPON pa30MBaAJICS HA OTAEBHbIE IAPHKH (TPaHyJIbl) HEOOBIIION
BEJIMUMHBI, HE COSMHSISICH B OOLIyI0 Maccy. YCTAHOBICHHYIO B Hauyaje MpoIecca MOCTOSHHYIO CKOPOCTh MEIIaIKU
HEOOXOIMMO TOJJICPKUBATh B TEUCHHE BCErO Mpoliecca MOMMMEpU3alii, HE JOMYCKas OCTAHOBKA MEIIAJIKHA BO
m30eKaHne CITMITAHKS IIAPUKOB ¥ 00pa3oBaHus 6ecpOpMEHHOTO KOMKA MOJIUMepa

B 0ane pexomeHyeTcst ToIep>KIBaTh 33IaHHYIO TEMITEpaTypy, He IOMyCcKast IeperpeBa

KonTpornem okoH4YaHHS peakMi MOKET CITY>KHUTh OITYCKaHHE IAPUKOB MOJMCTUPOIA Ha JTHO KOJOBI BCIIC/ICTBUC
YBEIMYEHMS! UX TUIOTHOCTH IPH KPATKOBPEMEHHONW OCTAHOBKE METIAIIKH.

I'oTOBBIIT IPOAYKT OTQUITBTPOBBIBAIOT, IPOMBIBAFOT, POCYIIIMBAIOT U B3BEIINBAOT.

ITpOMBIBKY OCYIIECTBIISIFOT JAWCTHUTMPOBAHHON BOJOM, MCIOJB3ys BOPOHKY broxHepa u konOy byH3ena
IIpoMmbIThIe rpaHysbl epeHocsT Bo B3BeweHHyto Yarky [letpu u cymar npu 50°C B TepMocTaTe WM CYIIHIBHOM
mikady (Tabm. 1).

Peuenrypbl 17151 IOTy4eHHsI IOJIUCTUPOJIA B CyClieH31H (B BeC. I)

Howmep peuentypst
KomnoHeHTsI

1 2
Crupon 10 10
Bona nucruiinpoBanHas 60 25

ITepexwuck naypuia 0,5 -
[TonMBHHUIOBBII CIUPT 0,34 0,5
JlpHmTpun a30-Orc-M30MAaCIITHOM KICIIOTHI - 0,1

JJABOPATOPHAS PABOTA Ne 3
Onpenesienue BI3KOCTH H MOJICKYJISIPHOI MAacChI IOJIMMEPOB

Llenv pabomeut:
N3mMepuTh BA3KOCTH paCTBOPOB TOJIMMEPA U BBIYMCIIUTD €r0 MOJICKYJIIPHYIO Maccy.

Ilpuobopor:

- KOJIOBI C IPUTEPTHIMU POOKAMH eMKOCTBEO 25-100 M,

- Ipa{yMpOBaHHasl UIIETKa eMKOCThIO 5-10 M1 ¢ nenenusamu o 0,2 mi,

- BUCKO3uMeTp Ybemtona ¢ muamerpom 0,5-1,5 m,

- TEpMOCTAT IS TIOAIEPKAHMS TeMIIEpaTypsl n3Meperns ¢ ToyHocThio 0,01°C.

- Pe3UHOBAs IPyILIA,

- crexsstHHBINA QreTp LoTra Nel mmu Ne2.

Buckozumerp VYOemnoma MO3BONSET ONPEAETHTh BI3KOCTH PACTBOPOB IMONHMMEpa MPH  Pa3TUIHBIX
KOHIICHTPAITHSIX.
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4 5 &
IWZW/C A 2
7 5

1,3- B I N N N | UJ
T
C,2/100mn

Puc. 1. Bucko3umerp Yoewiona
1 -pesepByap;
2 - IBMEPUTEIIBHBIH ITIAPHK;
3 - KamIp;
A, b - MeTku;
4,5, 6-TpyOKun

Iloozomoeka suckozumempa:

Bucko3nmeTp TIaTensHO MOIOT TOPSiYel XPOMOBOM CMECHIO, 3aTeM OOJBIINM KOJIMYECTBOM TOpSUei BOIBI,
OTOJIACKUBAIOT JUCTWIUIMPOBAHHOU BOIOM U CyLIaT.

Iloozomoeka nonumepa:

OO6pasen nonuMepa HEOOXOMMO OUUCTUTB OT IPUMECEH IepeocaXx IEHUEM U BBICYIIIUTH 10 OCTOSIHHOM MacChl

B BaKyyM - mKagy.

Ilpuzomoenenue pacmeopa nonumepa:

W3MenbueHHbIN 1 BBICYIICHHBIN MOJIMMED PacTBOPSIIOT B MOAXOAAIIEM PACTBOPHUTENE (TSI KOTOPOrO B Mape C
JTAHHBIM TIOJIIMEpPOM HMeroTcsl Tabnuunble nanHble K u a). PactBopuTens npenBapuTeibHO HEOOXOAWMO IEPETHATh.
Hagecky nosimepa noi0MparoT TakuM 00pa3oM, 4TOObI JUTsl HCXOAHOTO PAacTBOPA MOMMEPA OTHOCUTEIIBHAS BA3KOCTD Mom ™=
1,5 npu Temniepatype m3MepeHus. PacTBop GHIBTPYIOT OT B3BEILIEHHBIX YacTHUII Yepe3 CTeKIIAHHBIN GruibTp Nel mmm Ne2.
J1s MCKITIOUeHUsT BO3MOYKHOCTH M3MEHEHHsI KOHLIEHTpaLK PacTBOpa MEPBYIO, OUYCHb HEOOJIBIIYIO MOpPLMIO (huibTpara
0TOpACHIBAIOT.

IIposedenue uzmepenuii:

B Bucko3umerp uepe3 TpyOKy 4 HamMBalOT OKOJIO 5 MJI PacTBOPUTENS, YCTAHABIMBAIOT BHCKO3UMETP B
TepMOCTaT U BBIIEPXKUBAIOT NpH Temrieparype mMmepennst 10-15 mun. K TpyOke 5 mpHCOSIMHSIOT PE3HHOBYIO TPYIIY,
3aKpBIBAIOT KpaH Ha TPyOKe 6 W C TIOMOLIBIO IPYLIM TPIKABI IPOMBIBAIOT KALEIP 3 U U3MEPUTENBHBINA MapHK 2,
BCachlBast KMAKOCT Ha 1 cM BbIlIe BepxHer MeTKH. [lociie 3Toro CHOBa 3alONHSAIOT KAWL U M3MEPUTENBHBIN LIAPUK,
OTKPBIBAIOT KpaH Ha TPyOKe 6 W OTMEYAOT TI0 CEKYHJIOMEPY BPEMsI UCTEUECHHsI PACTBOPHUTEINSI OT BEPXHEW /0 HUKHEH
METKU U3MEPUTENBHOr0 aprka 2. Bpemst uctedeHns onpeaesiioT He MeHee S pa3 u OepyT cpeHee 3HaueHHe.

Ecimn pesynbraThl n3MepeHuil oTamvatorcsi Oonee yem Ha (0,2 cek., MX OTOpAachIBalOT M COOTBETCTBEHHO
YBEJIMYMBAIOT YHCIIO H3MEPEHUI.

OrnpenienuB BpeMst UCTEUSHUsI PACTBOPHTENS Lo, nau, CIIMBAIOT PACTBOPHUTENL Uepe3 TPYOKY 4, BBIIABIIMBAS €TI0 U3
KaImuTsIpa MpH IIOMOILH TPYLLH, a 3aTeM YAAISIOT OCTaTKH PAaCTBOPHUTENS BOIOCTPYHHBIM HACOCOM, MPUCOSIMHEHHBIM K
TpyOKe 4.

B cyxoii Bucko3numMerp 4epe3 TpyOKy 4 BHOCST TpaJyHpOBaHHOW NMHIIETKOW SMIT pacTBOpa IMONMMEpa W CHOBA
YCTAHABJIMBAIOT BHUCKO3UMETP B Tepmoctar. [locie 15-TM MHUHYTHOTO TEpMOCTATUPOBAHUS MPOMBIBAIOT KAWULIP U
W3MEPUTEIIBHBIA IAPHK YKa3aHHBIM BBILLIE CIIOCOOOM M M3MEPSIIOT HE MEHee 5 pa3 BpeMsi UCTeUeHHs pacTBopa t, He
3a0BIBas MPU ITOM OTKPBIBATh KpaH TPYOKH O.

Ecmi Mom MCXOMHOTO PacTBOpa OKAXKETCS 3HAYMTEIBHO OOMbIe 1,5, TO pacTBOp paz0aBILIOT B BUCKO3UMETPE,
N00aBIIsIsl IUIIETKOM OIpeieIeHHOEe KOJIM4ecTBO pacTtBopuressi. Ilocne nobapieHusl pacTBOPUTENS PacTBOP TIIATEIHHO
MEepeMEIMBAIOT HArHETAaHHUEM BO3IyXa IpyLIeH uyepe3 TpyOKy 5 mpu 3akpbIToM KpaHe TpyOku 6. Kaxmpiid pas mocie
pas30aBieHs] KaMUIAP U M3MEPHTEIBHBIA IapUK TPHKIIBI IPOTOJIACKUBAIOT pacTBOpoM. Eciu Mem MeHbIe 1,5, TO
MPUTOTABIIMBAIOT HOBBIH, O0JIee KOHLEHTPHUPOBAHHBIN PAacTBOP.

PactBop ¢ Mo Ommskoid k 1,5, pazdaBistioT il MOCIENYIOMIMX M3MEPEHHH BS3KOCTH TaKUM O0pasoM, YTOOBI
WHTEPBAIBI TOMyYaeMbIX KOHLEHTpALMid ObLTM NMPUOIM3UTENHHO ONMHAKOBBL [l 3TOro K 5 MJ Takoro pactBopa
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nocienoBatenbHo nodasnstoT 0,75; 1,0; 1,25; 2,0 u 4,00 M pacTBOpPUTENS, IPHYEM T HaMOOJNEE pa30aBICHHOTO
pactBopa He JoyKHa ObITh MeHsIe 1,1. Bpemst ucTedeHrst momy4aeMbIX TaKuM 00pa3oM pacTBOPOB ¢ KOHIIeHTparwsiMi C,
Cz,Cs, Ca 11 Cs 0b03HauaeTcs b, b, ts, by, ts (C1 - KOHIIEHTPALIFst HCXOIHOTO PacTBOPA).

[lo okOHYaHMM W3MEPEHHMI pACTBOP BHUIMBAIOT W3 BHCKO3MMETPA, a BUCKO3MMETp 2-3 pasa TIIATEIBHO
MIPOMBIBAIOT PACTBOPUTENIEM C O0s3aTENFHBIM MHOTOKPATHBIM TMPOMBIBAHMEM KAMMIUIApAa W WU3MEPHTENBHOTO IapuKa,
TIOCTIE Yero TIPOBEPSIOT BpeMsl MCTEUeHUs pacTBOpHTels 10, . CpemHee 3HaveHme t0 JOMKHO BOCIPOHM3BOIUTHCS C
ToYHOCTBIO 710 0,2-0,3 c. Pe3ynbTaThl i3MEpeHHIA BHOCST B TaOJHUILY.

Bpems ncrevyennst pacTBOPOB NPH U3MePeHUH BA3KOCTH

P ACTBOPUTECJIb PaCTBOpLI oJImMeEpa PaCTBOpI/ITCJ'IL

tOy Hay. tl t2 b t4 t‘i tOy KOH.

J1st pacTBOpa KaXkI0H KOHIIEHTPAIMK MTPOBOAT 5 U3MEPEHUN U ONIPENETSIOT CpeiHee 3HaYSHHE U OIUOKY
U3MEpEHUi.

Oopabomka pe3yromamog IKCnepuMeHma:

t

OTHOCHUTEILHAS BI3KOCTh: nOWIH = —
ot
0

n—n, t-t M0

VYnenpHas BI3KOCTE. 77)/0 == = Unmu -1 [IpuBeneHHAS BI3KOCTh: nnpuﬁ =—

o t, C

Puc.2. 3aBucumMocTh NpUBeAeHHON BSI3KOCTH OT KOHUEHTPALlUM PACTBOpPA NMOJUMepa

n“..'c
1.4

1,2 -
1,0 47
,s 4

0.6

0.4

v 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

ny().

XapakTepUCTHICCKAs BA3KOCTb. [77] = lim =

C—-0

3aBUCHMOCTh XapaKTEPUCTUUECKON BSI3KOCTH OT MOJICKYJISIPHOM Macchl nmojuMepa (ypaBHeHne Mapka —
XayBUHKA):
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[7]=K-M*
3HaveHre KOHCTAHT K 1 o 111 HEKOTOPBIX Map MOJTUMEP-PACTBOPUTEIb IPUBEICHBI B Ta0I. 2.
Tab6muma 2
[Monumep PactBopurens T, °C K-10* o
Hommaxpunorutpun (ITAH) Jumernndopmamun 25 3,92 0,75
[ommernnmerakpuiat (IIMMA) Aueron 20 4,52 0,62
Homuerinos Benzon 20 1,23 0,72
P Tonyor 25 1,7 0,69
[ToTMBUHUIIOBEIA COMPT Boma 25 3,0 0,50
[ommaTrnenTepedTanar denon 50 5,52 0,71
3aoanue:

[MonyunTte OT mpenojaBareNs MOJIMMEP W PAcTBOPHUTENb, COCTaBbTE IJIaH HccienoBaHuil. Ha ocHoBe
SKCIIEPUMEHTANTBHBIX JIAHHBIX pacCYMTaliTe MOJICKYISIPHYIO Maccy TojuMepa. Pe3ynmbTaThl 3KCIEpUMEHTa
odopMHTE B BUJIC TAOJHUIIBI U CIICIANTE BBIBOIBI.

TecToBblIe 3a1aHNA K Py0e:KHBIM aTTeCTAIMOHHBIM KOHTPOJIBHBIM padoTaM Mo AUCHMIIIHHE
«X¥MHS BBICOKOMOJIEKYJISIPHBIX COeIMHEeHMIT» (00pa3ubl)
Baok 1
IIpy aHMOHHON MONMMEPHU3ALMK PACTYIIUE LIENTH HECYT Ha KOHIAX
YaCTUYHBIN WJIU TIOJIHBINA MOJOKUTEIBHBIN 3apsij
YaCTUYHBIN WM ITOJIHBINA OTPULIATENbHBINA 3PS
CBOOO/HBIN pannKan
KaTUOH-PAIUKAII

Karanuzatopamu aHMOHHOHN OTUMEPHU3AIUHN SBIISIOTCS
AJIEKTPOHOAKIIENITOPHBIE BEIIECTBA
AJIEKTPOHOJOHOPHBIE BEIIECTBA

MIPOTOHHBIE KUCIOTHI

anPOTOHHBIEC KACIOTHI

K annonHo# nonumMepusanuy CKJIOHHBI MOHOMEPHI

C TOBBIIIEHHON 3HEPIHel CONPSHKEHUS

C TIOHWKEHHOW PHEPTUeH CONMPKEHUS

B MOJIEKYJIaX KOTOPBIX OTCYTCTBYET COIPSHKEHUE

OTHOCSIIINECS K OKCOCOSAMHEHHSIM (KapOOHHMIBHBIM COCIMHEHHSIM)

K aHnonHoi MMOJIMMCPHU3AlINU CKIIOHHBI TC U3 MOHOMEPOB, Y KOTOPBIX 2JICKTPOHHAA MJIOTHOCTDH ,I[BOf/iHOf/i CBs3H.
=

TIOHMXXCHA JJICKTPOHOAKIETITOPHBIMHA 3aMECTUTECIIAMUN

ITOBBIIICHA 3JICKTPOHOAKICIITOPHBIMHU 3aMCCTUTEIIAMU

MOBBINICHA 3JICKTPOHOAOHOPHBIMHA 3aMCCTUTCIIAMHA
MOHMKCHA 3JICKTPOHOAOHOPHBIMHA 3aMECTUTCIIAMMU.

KaranuzaTtopaMu aHHOHHOHN MOJUMEPH3AINHN SBIISIOTCS
ocHoBanus JIbronca

IIEJIOYHBIE METAJLTBI

kucnoTsl JIprouca

MPOTOHHBIC KUCITOTHI

karanuzaTopsl Opunens-Kpadrca

KaTaJ'IPBaTOpaMI/I aHHOHHOH MOJIMMCPU3ALINN SABJIAKOTCAH
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OCHOBaHUs, METAJUIOPTAaHUYCCKHUE COCTUHCHUSA
karanuzatopsl Opunens-Kpadreca
aMu 1 KaJius
kucaoThsl JIprouca

AKTUBHBIMH KaTaJIM3aTOPaMU aHUOHHOH IOJIMMEPU3AINH SBJISIOTCS MPOAYKTHI, 00pa3yroLuecs NpH MpoIyCKaHuN
0JIe()MHOB Yepe3 CMeCh HaTpUHAIKWIIa, aJIKOTOJIATA U TaJIOTeHU/Ia HATPHS, Ha3bIBaeMble

QJIKOTOJISITHBIE KaTaJIN3aTOPbI

0JIe()MHOBBIE KaTaJIN3aTOPbI

"anduHOBBIC KaTaTU3aTOPHI"

IKWJITaJIar€HUIHBIE KaTaJIu3aTophl

K armoHHO# nomuMepu3aiiy 00s1ee CKJIOHHBI MOHOMEPHI C
SJICKTPOHOJOHOPHBIMHU 3aMECTUTCIIAMU

MTOBBIIIIEHHON SHEPTUEl CONpsHKEHUS (CTUPOIT, TUEHBI)
MOHMWKEHHOU SHEPTrUer CONpsKEHUS
SJICKTPOHOAKIECTITOPHBIMHA 3aMECTUTCIIAMUA
ONeKTPOHOAKLIETITOPHBIE 3aAMECTUTENIH B MOJIEKYJIE MOHOMEpa
CIOCOOCTBYIOT OTIICIVICHUIO aHUOHA

CIOCOOCTBYIOT IPUCOCAMHEHHIO KaTHOHA

CHOCOOCTBYIOT IPUCOCAMHEHHUIO aHMOHA

HE BIUSIOT HA PEAKIIMOHHYIO CIOCOOHOCTD

[IpencraBnenHas peaknus OTHOCHTCS K CTaIAN

KNH, —= kT + NHZ —>H2N—CH2-EHR

K+
nHAnuupoBanus B npucyrcteun KNH» B cpene xuakoro aMmmmuaxa
pocTa nenu
oOpbIBa 1eTH
JNETHAPUPOBAHUS

B npucyrcTBun Meramnopranndeckux coequaenuit (R'-Na) oOpazoBaHue akTHBHOTO LIEHTPA MTPOUCXONT MyTeM
00pa3oBaHUsl HEUTPAIBHOTO KOMILJIEKCa

MIPUCOEANHEHUSI MOHOMEpA K KaTHOHY KaTalnu3aropa

[IPUCOEIMHEHNS MOHOMEPA K aHUOHY KaTaJlu3aTopa

BHEJJPEHUSI MOHOMEpA 10 TOJISPU30BAHHON CBSA3H METAILI-YTIEPO.

[Ipy aHMOHHOM NOJAMMEPH3ALUH, B IIPOLIECCE POCTA LIEMTH, MOHOMEP 3aHUMAET MECTO MEKAY
3aHUMAaeT MECTO MEKIY MaKpOKapOKaTHOHOM M IMTPOTHBOMOHOM

3aHUMaeT MECTO MEKIYy MaKpOoKapOaHHOHOM M IPOTHBOHMOHOM

MIPUCOEANHACTCS K MaKpOpaguKary

TIPUCOEANHAETCS K IPOTHBOUOHY

OneMeHTapHOe 3BEHO MaKPOMOJIEKYIIBI TIOTMMETHIIAKPUIIATa, TIOTYYaeMOr0 aHHOHHOH MOTMMepH3aIfei
-CH,-CH-

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

- CH; - CH(CHO) -
-CH,-CH-

O-CO-CH,

BHGMCHTapHOC 3BCHO MAaKpPOMOIJICKYJIbI TOJIMBUHHWJIALICTATA, IMOJIYUCHHOI'O aHHOHHOﬁ HOHHMGpHSaL{Heﬁ
- CH, - CH(COOH) -
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-CH,-CH-

0=C-OCH,
-CH,-CH-

O-CO-CH,

HpHHHI/IHI/IaHBHOﬁ 0COOEHHOCTHIO AHHOHHOM MMOJIMMCPU3ALIUU SABIACTCA TO, YTO B OIPCACICHHBIX YCIIOBUAX OHA

mpoTeKaeT
0e3 peakuu MHALUUPOBAHUS

0e3 3JIeMEHTapHO! peaKIuy MepeIayu ernu
0e3 DIIeMEHTApHOM peakuu 00phIBa ICITH

¢ oOpa3oBaHreM ">KHUBBIX" TTOJINMEPOB

Y CTaHOBIEHO, YTO CKOPOCTh aHUOHHOW ITOJIMMEPU3ALMH TPOIIOPLMOHAIIbHA
v=k[M]J?- V[Ki]
v=k[M]-V[K{]

KBaapaTy KOHLOCHTpaIuUu MOHOMEpPA U KOPHIO KBaIpaTHOMY M3 KOHICHTPAILUX KaTaJIln3aTopa

v =k[M]/[Ki]

MoHoMepbl, BCTYNAroIUe B aHUOHHYIO ITOJUMEPHU3ALHIO, 10 PEAKIIMOHHON aKTUBHOCTH MOXKHO PacIIOIOXKHUTh B

pan:
OyTaaueH>MeTHIMETaKPUIAT>MEeTaKPHUIIOHU TPHIL>CTUPOII>aKPHUIIOHUTPUIT
CTUPOJI>METHIMETAKPUIIAT>aKPHUIOHUTPIIL>0yTaJueH
AKPHIOHUTPIWI>0yTaAuEeH>METUIMETAKPHIIAT>CTUPOIT
AKPHIIOHUTPIII>METAKPHIOHUTPHI>METUIIMETAKPUIIAT>CTUPOIL>0y TaTUCH

Crpanunna 29 u3 48

HpI/I AHHMOHHOHU MMOJIMMCpPU3allN TUCHOB (6YTaI[I/ICHa HanHeM) ABa pauKaJI-uoOHa COCAUHAIOTCA C 06pa3OBaHI/IeM

IuMepa
noJimmMepa
paaukana
KaTHOH-paiuKaa

OOpBIB 1IEeTH TIPYU aHKOHHOW TOJTUMEPHU3aIIuN

MTPOUCXONT B Pe3yJIbTaTe CTOIKHOBEHHUS MOHA KapOOHUS PacTyIIeH e ¢ aHHOHOM
CBSI3aH C NMPUCOEMHEHUEM ITPOTOHA

CBSI3aH C OTLIEIJIEHUEM MOJIEKYJIbI BOJbI

CBSI3aH C OTILUEIUIEHHEM IIPOTOHA

[NomuMmepuzanus, mpoTeKaromias yepe3 00pa3oBaHrE HOHOB HAa3bIBAETCS
paluKaIbHOM

HOHHOU

stepudukanuei

KOHJIeHCalen

WannpaTopaMy aHHOHHOM MOJIMMEPHU3ALNU SIBIISIOTCS COETUHEHUS, CIOCOOHbIE
00pa30BBIBATh PAHKAIIBI

TeHEPUPOBATh PEAKIIMOHHOCTIOCOOHBIE aHUOHBI

TeHEPUPOBATh PEAKIIMOHHOCTIOCOOHBIE KATHOHBI

00pa30BBIBATH MOH-PAHKAIIBI

IIpu aHrOHHOM MOMMMEpU3aLUU PACTyIIasi UElb UMEET
HE UMEET 3apsija - HeUTpajlbHa

HMMeeT OTPULIATEIbHBINA 3aps

MOJIOXKUTENBHBIN 3aps
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Honoxenue o pa3paborke u peanusampu OIOIT COI'Y
Peakiusi ”HULIMUPOBAHUS B aHMOHHOM MOJMMEpPU3AIIMY 3aKII04aeTCsl BO B3aUMOJIEHCTBUU
KaThuoHa ¢ MOHOMEPOM
AHHOHA C MOHOMCPOM
CcBOOOTHOTO paaukaiza ¢ MOHOMEpPOM
MOHOMEpPA C KOMINUIEKCHBIMH COCANHEHUAMU IEPEXOTHBIX MCTAJIJIIOB

B kakux pacTBOPUTEISIX OOBIYHO MPOBOISIT AHHOHHYIO MTOJTUMEPH3AIIUIO
B kuciotHeIx (CH;COOH)

B ocHOBHBIX (NH3 , k)

amporepubix (H20)

B uHepTHBIX (CgHa4)

BJaok 2

MoHHO-KOOPIMHAIIMOHHOW OJTUMEpHU3allieii Ha3bIBAIOT KaTAIMTUICCKHI TIPOIece 00pa3oBaHUsI MaKPOMOJICKYJI, B

KOTOPOM CTaJIH pa3pbiBa CBSI3M B MOHOMEpE:

peAMECTBYET BOBHUKHOBEHUE KOOPAUMHAIMOHHOI'O0 KOMILIEKCA MEXAY MOHOMEPOM U aKTUBHBIM LICHTPOM

NpeaAmCCTBYCT BOSHUKHOBECHUC MaKpoOpaJruKalia
npeaAmcCTBYCT BOSHMKHOBCHUC MAKPOKAaTUOHA
NMpeaAmEeCTBYET BOBHUKHOBEHUE MaKpOaHHOHA

MoHHO-KOOpAMHALMOHHON TOJIMMEPU3ALUEN HA3BIBAIOT
KaTAIUTUYECKUN MTpoLiece

CcBOOOTHO-paIUKATFHBIN TIPOIIECC

MPOIIECC resieo0pa3oBaHus

poriecc 00pa3oBaHus KOJUTOHIOB

Karamuzatopsr Lurnepa-Hatta 3t0:

komrutekcsl Al(CzHs)s ¢ TiCla

FeBrs

TiC|2 C Al(CHs)s

TiCl4

AHHOHHO-KOOPAHHALIMOHHAS NTOJIMMEPU3ALIUS IPOTEKAET C YUaCTHEM
karanu3aTopoB Opunens-Kpadrcea

katasnzatopos [lurnepa-Harra

[IOCTMETAJIOLICHOBBIX KaTalIU3aTOPOB

JIUTUAOPTaHUYECKUX COCTUHEHUI

KommnekcoobpazoBanue MOHOMED - KaTallu3aTop 00yCIIaBIMBaeT BOZMOXKHOCTh CHHTE3a
TEPMOPEAKTUBHBIX MTOJIMMEPOB

ATAaKTUYECKUX TOJUMEPOB

CTEPEOPETYISIPHBIX TTOJTUMEPOB

CIIOCOOCTBYET CHIDKEHUIO MOJIEKYJIIPHON Macchl IOJIMMepa

KaranuzaTopsl, BEI3BIBAIOIIME CTEPEOPETYIUPOBAHUE B POLIECCE MOTUMEPHU3ALUHI HA3bIBAIOT
HecTepeocTeuPpUIecKIMU

HECTCPCOCCIICKTUBHBIMU

CTEepPEOCeNeKTUBHBIMU

cTepeocnenupuuecKUMU

Haubonee pacnipoctpanennslii karanmzatop Llurnepa-Harra

koMmiutekc BF3 ¢ Bojoi

KOMILIEKC HUHTHIPHHA C AaMMHAKOM

KOMILJIEKC HUTPOIIPYCCUIA HATPHSL

koMIutekc Terpaxiiopuaa Tutana TiCls ¢ tpudtunamomunneM Al(CoHs)s
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HoHHO-KOOPIMHAIIMOHHAS TTOJTMMEPH3AIIUS OTINYASTCSA OT HOHHOM TeM, YTO aKTy TMPUCOSTHHEHHUS MOHOMEPa
MPENIISCTBYET €ro KOOPAMHAIUS Ha KaTaau3aTope

MPEIISCTBYET €0 HOHU3AIUS B PACTBOPE

croco0cTByeT (hOTOXMMHYECKOE WHUITMHPOBAHNE

MPEIIISCTBYET €ro KOOPJAMHAIUS Ha aKTUBHOM IIEHTPE

[Tpu nonumepuzanuu Ha Katanuzatopax Llurnepa-HaTtra koopaunamus

obecneynBaeT NPUCOSTMHEHNE MOHOMEPA B OIIPEIEIIEHHOM IIPOCTPAHCTBEHHOM IOJIOKECHUT
o0ecrieynBaeT MpUCOeIMHEHIE MOHOMEpa B 0ECTIOPSAI0YHOM MPOCTPAHCTBEHHOM TIOJI0KESHUH
cnoco0cTByeT ycuieHuro cBsizu Ti - C

crocoOcTByeT ocnadnenuto cBsizu Ti - C

baok 3

Kaxoro croco6a nmomumepu3aiuy He CyIECTBYET
MOJIMMEPH3AIHA B TBEPIOH (haze
TIOJIMMEPH3aLsl B Macce

MOJIMMEPH3alUs B CyCIICH3UH

MOJIMMEPH3ALHsl B TA30BOM pas3psie

CriocoObI IPOBEICHHS TIOJIMMEPU3AIIHN
B OJIOKE

B pacTBOpE

B MaTpHIIe

B BaKyyMe

brodnast nonmumepu3anys 3aKI09aeTcs B MOJMMEPH3ali MOHOMEpa
B BOZIE

B IIPUCYTCTBUU OPraHUYECKOTO PACTBOPUTEIIS

B OTCYTCTBHHU PacTBOPHTEIS

B TBepOit (paze

biiounas nonumepuszanus TakxKe Ha3bIBACTCS
MoJMMEpHU3aleil B BaKyyme
HoJNIMMEpHU3aleil B Macce

MoJuMepu3aluen B 3MyJIbCUU
MOJMMEpHU3alel B CyCIIEeH3UN

o mepe monmmepu3zanuu B O10Ke
3aTPYIHSETCS OTBOJI TeIlia
YMEHBIIAETCS BSI3KOCTH CPEIIbI
yIy4IIaeTcs OTBOJ TeIUia
YBECIMYNUBACTCA BA3KOCTH CPEABI

Bbnounyro monmumepu3anuo NpoBOAAT

B IIPUCYTCTBHUU OPraHUYECKHUX MEPEKUCEH
B nipucyTtcTBu SnCly

B IIPUCYTCTBUY UHUIMATOPOB

B IIPUCYTCTBUM MUHEPAIBHBIX KHCIOT

brounyro noaumepuzanuio NpoBOIST
C MaJloll CKOPOCTBIO
C BBICOKOW CKOPOCTBIO
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B 00JIBIIIOM 00BEME
B HEOOJIBIIIOM 00BEME

[lo "naxoBomy" crioco0y MONMUMEpPU3aINH, B KAUECTBE CPeIbl MIPUMEHSIOT PACTBOPUTEIND, B KOTOPOM
pacTBOpSETCS TOIBKO MOHOMED

pacTBopsieTcS U MOHOMED, U TOJIUMEp

pacTBopsieTcs TOIABKO TONIUMED

CymecTtByeT crioco® TOIMMEPHU3AIIH, TPOBOISIIUICS B pACTBOPHUTENE, B KOTOPOM
PacTBOPSICTCSI MOHOMED, HO HE PACTBOPSAETCS ITOJIUMED

PacTBOPSIETCS ITOJIUMED, HO HE PACTBOPACTCS MOHOMED

pacTBOpsIETCSI © MOHOMED, U TIOJTUMED

B pacTtBOpe nMpoBOAST TIIaBHBIM 00pa3oM
(hOTOXMMHYECKYIO ITOJIUMEPH3ALIHIO
PalMKANBHYIO MOTUMEPH3AIUI0
KaTAIUTHYECKYIO TIOJUMEPHU3AIIHIO
HWOHHYIO TIOJIMMEPH3ALIUI0

B kadecTBe UCTIEPCHOHHOM CPEJIBI IPH MOIMMEPH3ALMH B SMYIIECUH OOBITHO UCIIONB3YIOT
MHHEPATBHYIO KUCIIOTY

BOZY

a¢up

CITHPT

B 3aBucHMOCTH OT crioco0a MPUroTOBICHHUS AMYJILCUM MOHOMEpA B BOJIE U YCJIOBHI MPOBEACHHS OJIMMEPU3AIIH

pa3nuyaroT
OJIOYHYTO

COOCTBEHHO AMYJIBLCUOHHYIO (JIATEKCHYIO)
CYCIICH3MOHHYIO (KarelbHYIO)
MaTpPUYHYIO

B kauecTBe 3MynbraTopoB Ipy 3MYJIbCUOHHOHN MOIMMEPHU3AIUN TPUMEHSIOT
Kpaxmai

HaTpPHUEBBIE COJIM apPOMAaTHUYECKUX CYIb(OKUCIOT

MbLJIa

KJIETYATKY

HeﬁCTBHe OMYJIbIaTOpOB COCTOUT B
YMCHBIICHUEC SMYJIbTUPOBAHNA MOHOMEPA B BOJC
YBCIIMYCHUC OMYJIBI'MPOBAHUA MOHOMEPA B BOAE
YBECIMYCHUE MMTOBEPXHOCTHOI'O HATSXKCHUSA
CHUZKCHUC TTOBECPXHOCTHOI'O HATAKCHUS

Co3anue MOBEPXHOCTHOM TUIEHKH 3MYJIbraTopa Ha Karuisx MOHOMepa
HE BJIMSCT Ha CTAOMIIN3AIMIO SMYIIbCUH

CIOCOOCTBYET pa3pyLICHHUIO SMYIbCHU

CHOCOOCTBYET CTAOMITH3AIIH SMYIIHCHH

CIOCOOCTBYET AECTA0MIN3AIIUN dMYITBCUI

MexdasHas MOIMKOHACHCAIHS IPOBOIUTCS

B pacTBOpe

Ha IPaHUIIe pa3jiena JAByX HECMEIIUBAOIINX KUIKOCTEH
B pacIuiaBe

B TBepaoil daze
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BombImas mpoaomKUTETEHOCTE JKH3HN paarukaiia HaOIroaeTces pu
MOJIMMEPU3AIINY B TBEPIoH (hase
MOJIMMEPU3AIIMU B )KHUIIKOH (aze
razoha3zHol MOIMMEPHU3AITHH
CyCHeHSHOHHOfI IMOJIMMEpU3all

Crabuin3aTopaMu 3MYJIbCUU NP MPOBEICHUU TOJTMMEPU3AINH SIBIISIOTCS
KpaxmaJj u MTOJWBUHUIOBBIA CIIPT

METHIIIIEIUTION03a U ATHIICH

MOJIMMETAKPHUIIOBAs KHCIIOTa ¥ OSH30T

K unciry 0CHOBHBIX KOMIIOHEHTOB TPaJULIMIOHHOTO BApHAHTA 3MYJIbCHOHHOM MOIMMEPHU3ALA OTHOCSTCS
MOHOMED, BOJIA

BOJOPACTBOPUMBIA HHULIUATOP

PETYIATOPBI MOJIEKYIISIPHOH MacChl

YKCyCHasl KHCIIOTa

KanenbHast (CycrieH3nOHHAs) TIOJIMMEPHU3aIUsl OTIIMYACTCS OT COOCTBEHHO AMYJIBCUOHHOM TEM, YTO IMOJTy4aeTCs
rpyboaucriepcHas ra3oo0pa3Hasi B3BECh

Ooee rpy0ast IMyIbcHSI MOHOMEpPA B PACTBOPHUTEIIS

TOHKast SMYJIbCUSI MOHOMEpa B BOJIE

OJTHOPOJIHAS SMYJIbCUS

baok 4
ITonukonaeHcamus
HEOOpaTUMBIH TIPOoIIecC
LIETHOM mpolecc
CTYTIEHYATBINA TTPOIIECC
BO3MOKHa 00pPaTUMOCTh

TonukoHACHCAINS - CTYTICHYATHIA MPOIIECC MOTYUYCHHUS MOJIMMEPOB U3
MO YHKITHOHATBHBIX COCAUHEHHUN

MOHO()YHKITMOHATBHBIX COCTUHCHUIA

OM(YHKIIMOHATLHBIX COSMHEHUI

BUHHIIOBBIX MOHOMEPOB

B romononukoHieHCaINK y4acTBYIOT MOJIEKYJIBI

JBYX MOHOMEPOB, CO/ICPKAIUX OAMH THUI (PYHKIHOHATIBHBIX TPYIIIT
JIBYX MOHOMEPOB, CO/IEP>KAILETO JBa TUIA (yHKIMOHANBHBIX TPYIII

OJTHOTO MOHOMEpA, COJIEPKAIIETO JBa THITA PYHKIIMOHAIBHBIX TPYIIIT

I'erepononukonAeHCaMS - PEaKIIMK C Y9aCTUEM MOJIEKYJ MOHOMEPOB, COJAEPKAIINX pa3IMuHbIe
(hyHKIIMOHATBHBIE TPYIIIHI

CIIOCOOHBIE B3aMMOEHCTBOBATH JPYT C APYTOM

HECTIOCOOHBIE B3aUMOJECHCTBOBATH APYT C APYTroM

CHIOCOOHBIE B3aMOJIEHCTBOBATE C TPETHHM MOHOMEPOM

CxeMaTH4YHO PEAKIUIO MMOJIMKOHACHCAIIUN MOXKHO 3aIiMcaTb B BUAC
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 Ha3BaHME MaKpOMOJIEKYJIE TOJIMMEPA U KAKOW peakiyen MOJIUKOHICHC AN TI0JIy4aeTcs
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[—n—cHchE—u—E—@—“—]n

0 0
reTepPONONUKOHICHCALUS
o3 THICHTEpedTamar (JlaBcaH)
TOMOITOJTUKOHICHCAIINS
MOJIUTeKCa3TUIICHATUTIAMU/T

Kaxoii TemnepaTypHBIil pexXuM CleyeT BEIOpaTh I MOTyUYeHHs IToJInaMuIa ¢ 60iee BEICOKOH MOJIEKYIISIPHOU
Maccou

BBICOKHE TEMIIEPATypPhl

CHayaJia HU3KHUE, TTOTOM TOBBIIICHHBIE TEMIIEPATyPhI

CHauaja BBICOKHE, IOTOM ITOHIKEHHBIE TEMITePaTypPhI

HU3KHE TEMIEPATypPhl

B nporecce nonukoHaeHCAIMY MOHOMEP(-bI) UCUEPITLIBACTCS (-FOTCS):
B KOHIIE IpoIiecca

Ha paHHHUX CTaAuAX PCaKIUn

B CepeJIuHe mpolecca

[Tonukonaencauus

BCErJa conpoBoxkaaeTcs BeineneaneM HMC
00BIYHO compoBoXkaaeTcs BoieneaneM HMC
He conpoBoxaaercs BbiaenenneM HMC
00BIYHO OOpATHMEIH MpoIIECcC

BCerja HeoOpaTHMBI TpoIIecC

I[aﬁTe HAa3BaHUC MOJIUMEPY, U K KAKOMY TUITY PCAKINUU MMOJIMKOHACHCAIITUN OTHOCUTCA:
OH

o
n

reTepPOIOTMKOHICH AU
TOMOTTIOJTUKOHICHCAITHS
MOJIMMETHIICH(EHOJT
[Monudpopmansaeru

Peakuus ¢ yyactueM MOJICKYJl MOHOMEpPA, COICPIKAIIECTO pa3inyHbie ()YHKIIMOHAIBHBIC IPYIIIBI HA3bIBACTCS
TOMOMNOJHUKOHJIEHCAITUEN

CETEPOIOJIMKOHICH CAlUEN

MOJUINKIOKOHASHCAIINEN

KOJILYATO-IIEITHOM ITOJTUKOHACH caIuei

Kaxkoii mporiecc mpoTekaet ¢ BblAICHHEM HU3KOMOJIEKYIspHbIX TpoaykToB (H20, NH3, H2S)
MOJIMMEPH3AIIUs

MOJIMKOHACHC AN

KaTHOHHAs! MOJTMMEpH3aLns

AQHMOHHAS TIOJIUMEPU3AITHSI

JIuneliHbIe MOMMEpPHI OTY4atoT

TIPH MTOJIMKOHACHCAITNH MO YHKITHOHATBHBIX MOHOMEPOB

MIPY TMHEWHO MOJIMKOHACHCAITUN MOHO(YHKIIMOHATIBHBIX MOHOMEPOB
MIPY JIMHEHHOM MOJIMKOHACHCANU OU(pYHKIMOHAIEHBIX MOHOMEPOB
MIPY TOJIMKOHAEHCAUH TPU(YHKINOHATBHBIX MOHOMEPOB

TpexmepHsble (ceTdaThie, CIINThIE) CTPYKTYPhI HOJIMMEPOB IOJIyYaroT
MIPY JIMHEHHOW MOJIMKOHACHCALIMY MOHOMEPOB ¢ OM(pYHKIIMOHATEHBIMH IPYyIIaMH
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TIpH TMHEWHOH MMOMMEpH3aMd MOHOMEPOB C TPUPYHKINOHAIEHBIMHU TPYIIIIAMHU
MIPU TPEXMEPHON NOTUKOHIEHCALU MOHOMEPOB C TPEMSI HITH OOJBIINM YHCIOM (PYHKIIMOHATIBHBIX TPYIIIT
MIPY MOJIMKOHICHCAIU MOHOMEPOB C OJTHON (hYHKIIMOHAILHOM TPYIIITON

J1J1st IpOTIeCCOB  MOTMKOHACHCAINN XapaKTepHBI CIIeIYIOIHe apaMeTphl mporecca
CTPOCHHE AJIEMEHTAPHOTO 3BCHA MOJIMMEPA OTIMYAETCS OT CTPOSHUS HCXOJHOTO MOHOMEPa
BO3MOHA 00PaTUMOCTh TpoLiecca

HEOOpaTHUMOCTh PEaKITHH

CTPOCHUE COCTABHOTO 3BCHA 3KBHBAJICHTHO CTPOCHHIO MOHOMEPA

HCYE3HOBEHHE MOJICKYJ MOHOMEpA B KOHIIE TIpoLiecca

PaznnuaroT paBHOBECHYIO U HEPABHOBECHYIO MOJIMKOHACHCAINIO, IPUHLIUINAIBHBIM OTIMYHEM 3TUX IIPOIIECCOB
SIBIISIETCSL:

BO3MOKHOCTb ITPOTEKAaHUS B 0OpAaTUMBIX Ipolieccax 0OpaTHBIX peakLuit

B3auMozeiicTeue noaumepa ¢ HM npoaykrom

HEBO3MOXXHOCTh MPOTEKaHUSI OOPATHBIX peaKui

C HU3KOMOJICKYJIAPHBIM NPOAYKTOM IMOJIUMEP HE B33]/IMO)Z[CI7[CTBY€T

[pexpaienue oOpazoBanus nonumepa (0OpbIB LENN) IPU MOTUKOHISHCALUH CBSI3aHO C:
CHI)KEHHEM PEaKIIHOHHON CIIOCOOHOCTH (DYyHKITHOHATBHBIX TPYIIIT

BO3PacTaHUEM PEAKIIMOHHON CIIOCOOHOCTH (PYHKIIMOHATIBHBIX TPYIIIT

JIe3aKTHBALMEH KOHIIEBHIX (DYHKIIMOHATBHBIX TPYIIIT

aKTHBAIMEH KOHIEBBIX (PYHKIMOHAIBHBIX IPYII B KOHIIE TpoIiecca

CHWKEHHE PeaKIIHOHHON CITOCOOHOCTH (DYHKIIMOHATIBHBIX TPYIIIT MOHOMEPOB CBSI3aHO C JICHCTBHEM (PH3HUECKHUX
(haKkTOpOB TaKHUX, TaK:

BBICOKAs BSI3KOCTh CHCTEMBI

HH3Kasl BA3KOCTh CUCTEMBI

BBITIA/ICHHE TTOJIMMEPA B 0CAJIOK

yBEJIMYEHHUE JaBJICHHS U TEMIICPaTyphl

HasoBute HU>KE IPUBEACHHBIN NTOJIMKOHEHCALMOHHBIN II0JIUMEDP, KAKOBA €ro CTPYKTYPA U 110 KAKOMY TUILY
peakIuy MOJIMKOHIECHCAUU OH ITOTy4EH:
('NH'(CHz)s'NH'T‘:'(CHz)iﬁ')n

@) @)

TOMOITIOJIMKOHAEHC AL

JINHEWHBIN

HaWJIOH

IOJIMAMU T

Buok 5

Kakue npuzHaky OTJIMYAIOT MOJIMMEPHI OT HU3KOMOJIEKYJISIPHBIX COSTMHEHUH:
a) TUI0Xasl paCTBOPUMOCTH; €) DIIACTHYHOCTB;

6) HaOyxaHue Ipu PaCTBOPECHUH; ) HU3Kasl XPYIIKOCTB;

B) HH3Kasl BA3KOCTh PACTBOPOB; 3) TepMOILTACTHYHOCTE;
T) BBICOKAs BSI3KOCTH PACTBOPOB; 1) TEPMOPEAKTHBHOCTE;
1) HECLIOCOOHOCTh K KPHCTATU3aLNH; K) 3JIEKTPONPOBOAHOCTH?
o, T, ¢, X

a,0,1,3,1,K
o,r,1,€,3, 1

35



CUCTEMA MEHEJ[DKMEHTA KAYECTBA
VnpaBneHue 10KyMEHTUPOBaHHOH HH(popMarmei 7.5.3

MunuctepcTBo Konrexkct opranmsamuu 4. O6ecnieuenne 7. (Ilepconan 7.1.2)
HayKH U BBICIIEro oopa3oBanusi PO CTpaHI/II_Ia 36 u3 48
OI'BOY BO «COT'Y» Buragener mporecca 7.5.3: Otaen 1oKyMeHTO000poTa

BI/II[ JAOKYMCHTA: Tlonoxenue mo JACATCIBHOCTH

Honoxenue o pa3paborke u peanusampu OIOIT COI'Y
Kaxkue TMOJIMMEPBI MOT'YT UCIIOJIB30BATHCA B MIPOU3BOJACTBE BOJIOKOH
J'IIO6I)IC, HE3aBHUCUMO OT T'HOKOCTH MAaKpOMOIJICKYJI
HHHeﬁHBIC, FI/I6KOH6HHI)IC
IIPOCTPAHCTBECHHEBIC, ) KECTKOLCIIHBIC
HHHCﬁHLIC, JKECTKOLICIITHBIC
JIUHEUHBIE U Pa3BCTBJICHHBLIC, I‘I/I6KOHGHHI)IG

BemectBa, gepe3 KOTOpbIE OCYIIECTBISIETCS Iepeada e Ha3bIBatoTCs
AHTHOKCHIaHTaMHU

aHTuprU3aMu

perynaTopamMu

KaTaJM3aTOpaMH

YKa)KHUTe KaTAIU3aTOPbl KATHOHHOM ITONIMMEpPH3aLuu
AICl;

Al(CzHs)3

TiCl4

SnCI4

BsaumogeiicTBre kapOkaTHOHA ¢ MOJIEKyJIaMU MOHOMEpA MPEACTABIISAIOT COO0H peakInio
HWHULIMUPOBAHHUA IIpouecca

oOpbIBa TeTH

PEeLMKIN3aLuN

pocTa nenu

OOpBIB 1IETH peakuy KATHOHHOW MOJTMMEPH3allii CBSI3aH C:
OTIIETICHUEM TPOTOHA

MIPUCOECINHEHUEM TTPOTOHA

3aMEINICHUEM MPOTOHA HA aKTUBHYIO TAJIOT€HOBOJIOPOIHYIO TPYIITY
MIPUCOEAMHEHNUEM THAPOKCHIIEHOU TPYTIITHI

JIHH MMPOTEKaHMA NpouecCca MHUIIMHNPOBAHUA KaTHOHHOM MMOJIMMEPU3ALIUHN B IPUCYTCTBUU KAaTAJIM3aTOPOB
Opunens-Kpadrca HeoOX0IUMO HATTHYHE:

JIOHOpA MPOTOHA (B0, MHHEpaJIbHAs! KHCIIOTA)

coKaTanu3aTopa

aKIenTopa MpoToHa

BOJIOOTHHMAIOIIIETO CPEICTBA

MoJekynapHy0 Maccy HOJIMCTHPOJIa MOKHO PEryJIMpoBaTh:
CKOPOCTBIO MepeMEeITUBaAHUS

TEMIIEPATYPOH NMOJIMMEPHU3ALIUN

THTIOM PacTBOPUTEISL

KOJIMYECTBOM PACTBOPUTEIIS

B 3aBuCcHMOCTH OT MPUPOABI AKTUBHOTO LIEHTPA Pa3InyaroT
MOJIMKOHICHCALIUIO

paguKaTbHYIO TTOTUMEPHU3aITHI0

TTOJTHITHKIT3AITHATO

HOHHYIO TTOJIMMEPU3ALIUIO

XapakTepucTHKa Mpoliecca MoJMMepH3aluu:
LIETIHOM mpouecc

CTYIIEHYATBIH MPOIECC

HOHOOOMEHHBIH Iporiecc

XapaKTepHuCTHKa Mpoliecca MOJTNKOHACHCAINH:
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LIETHOM mporiecc
CTYIIEHYATBIN POLECC
MOHOOOMEHHBIN TIPOTIECC
CTyIHEOOpa3HbIi mporecc

MexaHu3Mm npoiiecca MoJIuMepU3aliu:

MOCIIEZI0BATENBHOE IPUCOSTNHEHHUE 110 HOHHOMY HJTH PaJNKAIEHOMY MEXaHU3MY
3aMelleHHe

LUKJIA3aLs

OKHCIIUTEJILHO-BOCCTAHOBUTEIBLHBIN

MexaHu3M nporiecca MoJTUKOHICHCALIUN:

MOCJIeI0BAaTEIHHOE MPUCOCTUHEHUE IO HIOHHOMY WIH PAAUKATHLHOMY MEXaHU3MY
3aMelleHHe

LIUKJIA3aLIs

OKHCITUTEJILHO-BOCCTAHOBUTENBLHEIN

OOGpaTHMOCTB TpoLiecca MOTUKOHICHCAIINH:
HeoOpaTuMa

BO3MOXHOCTb 00PaTUMOCTh

Bcerya ooparnma

Brienenue HU3KOMOJIEKYIISIPHBIX COSJUHEHUN B IIPOLIECCE TIOTUMEPU3ALIUU:
BBIIETISIIOTCS

HE BBIIEIAIOTCA

BO3MOKHO 00pa30BaHUE B XOJI€ PEaKLUU

HEBO3MOXXHO 00pa30BaHUE B XOJ€ PEAKIIUU

Brienenue HU3KOMOJIEKYJISIPHBIX COCIUHEHUN B IIPOLIECCE TOJUKOHICHCALUU:
BBIJCIIAIOTCA

HE BBIIEIAIOTCA

BO3MOXHO 00pa30BaHUE B XOJ/I€ PEaKLHH

HEBO3MOXKHO 00pa30BaHUE B XOJ€ PEAKIIUU

CTpOGHI/Ie COCTAaBHOI'O 3BCHA IMMOJIMMEPA, 06pa3yr0mer0(:${ B I[MPOLCCCC MMOJIUMECpU3aAlUN:
OKBUBAJICHTHO CTPOCHUIO MOHOMEpA

OTINYACTCA OT CTPOCHUSA UCXOAHOTO MOHOMEpA

TOJIBKO B OTACJIbHBIX 3BECHBAX IMOJIUMEPA COXPAHACTCS

CTpoeHre cOCTaBHOTO 3BeHa MOJIMMEpPa, 00pa3yroIIerocs B MPOIEeCCce MOJINKOHICHCAIHH:
SKBUBAJICHTHO CTPOCHUIO MOHOMEPA

OTJIMYAETCS OT CTPOCHHUS UCXOJAHOTO MOHOMEPA

TOJIBKO B OTACJIbHBIX 3BCHBAX IMOJIMMEPA COXPAHACTCA

HcuesnoBeHne MOJEKyJl MOHOMEpA B IIPOLIecce MOJIUMEPU3aLlIUU:
MIPOVCXOJINT B KOHIIE TTpoIiecca

MIPOVCXONT Ha PAHHUX CTAIVSIX PEaKIIUN

MIPOUCXOAUT B CEPEAUHE Mpoliecca

HE MIPOUCXOIUT

Hcue3HoBeHHE MOJIEKYT MOHOMEpPA B MPOIIECCE MOTUKOHICHCAIINN:
MPOUCXOIUT B KOHIIE MpoIecca

MIPOUCXOAUT HAa PAHHUX CTaAuAX PCaKIIUN

MPOUCXOJIUT B CEPEIUHE TIpoliecca

ITpu nonukoHACHCAMH 00pa30BaHIe MOJIMMEPa IPOUCXOIUT 3a CUET:
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B3aMMOEHCTBUA (YYHKITMOHAIBHBIX TPYTIIT
pa3pbiBa KpaTHBIX CBsI3eH
MMPOTCKaHWA HUKIU3allun
MIPOTEKaHNUA OKUCIUTCIbHO-BOCCTAHOBUTECIIBHBIX ITPOLECCOB

OcnoxHsromumMe (HaKTOpaMu MPOTEKaHUs PEAKIIUH MOJTUKOHACHCALIUIO SIBIISIOTCSL:
LUKJIA3aLUST MAKPOMOJIEKYT

JNECTPYKLHS MaKPOMOJIEKYJI

OnokupoBaHKe (YHKIHOHAIBHBIX TPYII MOJIEKYJIAMH PaCTBOPHUTEIS

MOBBILIEHUE BA3KOCTU PEAKLIMOHHOMN CHCTEMBI

HE)KeJaTeJIbHbIE PeakMy (QYHKIMOHAIBHBIX IPYIII C PACTBOPUTEIIIMHU

ConyTCTBYIOIMME MPOLIECCAMU peaKLUil MONUKOHAEHCALUH SBIAIOTCS:
LOUKITU3a10Us MAKPOMOJIEKYTT

JECTPYKIIVSI MAKpPOMOJIEKYIT

OnokupoBaHye (YHKIMOHAIBHBIX TPYIIIT MOJIEKYJIaMH PacTBOPUTEIIS
MTOBBILIEHNE BA3KOCTH PEAKIINOHHOM CHCTEMBI

HE)XeJaTeJIbHbIE peakMy (GYHKIHMOHAIBHBIX TPYIII ¢ PACTBOPUTEIIIMHU

K ¢uzndeckum comyTCcTBYIOMUM MPOIECCaM PeaKkluy MOJTUKOHACHCAIIMNA OTHOCST:
O50KkMpoBaHKE (YHKIMOHAIBHBIX TPYIIT MOJIEKYJIAMH PACTBOPUTEIIS

MTOBBILIEHHE BA3KOCTH PEAKIINOHHON CHCTEMBI

He)KeJaTeNbHbIE peakiuy QYHKIIMOHAIBHBIX TPYII C PACTBOPUTEIISIMHU
BUIOU3MEHEHUE (DYHKIIMOHAIBHBIX IPYIII

K xumuueckyuM commyTCTBYIOIIUM MPOIEcCCaM PEaKIMK MOTUKOHIEHCAIIMA OTHOCSIT:
OnokupoBaHe QYHKIIMOHAILHBIX TPYII MOJICKYJIAMH PACTBOPHUTEIS

MOBBILIEHHUE BA3KOCTH PEAKIINOHHON CHCTEMBI

HeXKeJaTeNbHbIE peakIuy QYHKIIMOHAIBHBIX TPYII C PACTBOPHUTEIISIMHU
BUJIOM3MEHEHUE (DYHKIIMOHAIBHBIX TPYIIIT

I[J'IH H606paTI/IMBIX IpoHecCOB MOJIMKOHACHCAIIUN XaPAKTCPHBI:
BBICOKHUE CKOPOCTHU

MaJibI€ 3HAYCHHS DHCPIUU aKTHBAllUU

MpOUCCChI 9K30TCPMUYIHBI

MaJibI€ CKOPOCTHU

0OJIbIIINE 3HAYCHUS OHEPrur aKTUBAIUU

Ji1st 0OpaTHMBIX MPOIECCOB MOIMKOHACHCAIINN XapaKTEPHBI:
BBICOKHE CKOPOCTH

MaJlble 3HaYeHUs SHEPTUN aKTUBALIH

MIPOLIECCHI IK30TEPMUYHBI

MaJible CKOPOCTH

OoJbLIMe 3HAUEHHS YHEPTUH AaKTUBALINN

@DaxTOpHI, BIAAIONINE HA MOJIEKYJIIPHYIO MacCy MPOAYKTOB ITOJTMKOHICHCAIINH:
rTyOWHa TpeBpaIieHus MOHOMEPOB B MTOJIUMED

COOTHOULIEHHE UCXOIHBIX MOHOMEPOB

YCIIOBHS CHHTE3a

KOHIEHTPAIMH PauKaIbHBIX HHUITHATOPOB

pPaAMallMOHHOE U3JTyUYEHHE.

Jist mocTKeHws BRICOKHMX 3HaueHUT MM momydaeMoro mojauMepa B mporieccax MOJIMKOHISHCAITUN TPEOyeTCst:
3KBUMOJIIPHOE COOTHOLIEHUE MOHOMEPOB
COOTHOIIICHHE MOHOMEPOB 1:3
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COOTHOIIICHIE MOHOMEPOB 2:3
COOTHOIIICHHE MOHOMEPOB 2:5

[Ipu npoBemeHny peakuu Mexk(azHO TOTUKOHACHCAITAHN:
KOHCTAHTHI CKOPOCTH BBICOKH

KOHCTaHTBI CKOPOCTH HU3KU

MIPOILIECC MPOBOAUTCS MTPH HU3KHUX TEMIIEpaTypax

MIPOIIECC MPOBOAUTCS MPH BHICOKHUX TEMITEpPATypax

[Tpu npoBenennn peakuy MexpaszHON MOTUKOHICHCAIINN:
[OJIy4aeTCs MOJIUMEP C BBICOKOM MOJNEKYJIIPHOI Maccoi
MIOJTy4aeTCsl MOJIMMEP ¢ HU3KOH MOJIEKYIISIPHOM Maccoit
oOpasyroluiics moauMep paspyuaercs

MOHOMEPBHI [1€3aKTUBUPYIOTCS

YKaxkuTe mpuMep peakiiuyd TOMOIOIUKOHICHCAIUY:

NOH-R-COOH — [—0O-R-CO —], + nH,0

NHO-R-OH + nHOOC-R'-COOH — [— 0-R-0-OC-R'-CO —], + 2nH0
nH2N-R-COOH — H[—NH-R-CO —],OH + (n-1) H,0

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

YKaxurte NpuMep peakluu IreTepOnOINKOHACHCALINH:

NOH-R-COOH — [—O-R-CO —], + nH,0

NHO-R-OH + nHOOC-R'-COOH — [— 0-R-0-OC-R'-CO —], + 2nH0
nH2N-R-COOH — H[—NH-R-CO —],OH + (n-1) H,0

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

U3 6uyHKIIMOHATBHBEIX MOHOMEPOB B PEAKIIUH MOJTUKOHICHCAIINY MOTyYaroTCs:
JIUHENHBIE CTPYKTYPbI MOJIUMEPHI

ceTyarble CTPYKTYPhI HOJIUMEPEI

CILIUTBIE CTPYKTYPBI ITOJTUMEPOB

TEPMOPEAKTHBHBIE TOTUMEPHI

W3 MoHOMEPOB € TpeMsi 1 OOJIBIIMM YHCIIOM (DYHKIIMOHAIBHBIX TPYIIT B PEAKIUHU MOJUKOHICHCAIIMH 00pa3yroTCs:
JINHEUHBIE CTPYKTYPBI IOJIUMEPHI

CeT4aTble CTPYKTYPHI IOJIUMEPDI

CLIUTBIE CTPYKTYPBI IIOJIUMEPOB

Pa3BETBIICHHBIE CTPYKTYPBI IOJIMMEPOB

FOMO(I)yHKLII/IOHaJ'IBHaH IMOJIMKOHJACHCAIUA — 3TO PCAKIIUA O6pa3OBaHI/I}I MOJIMMEPOB U3 MOHOMCPOB!
C Y4acTHEM OJIMHAKOBBIX ()YHKIIMOHAIBHBIX TPYIIIT

nHO-R-OH + nHOOC-R'-COOH — [— O-R-O-OC-R'-CO —], + 2nH20

C YY4acTHEM pa3IM4YHbIX GYHKIHUOHAIBHBIX TPYIIT

nOH-R-OH + nOH-R-OH — [— O-R—]n+ nH0

I'etepodyHKIIMOHATIBHAS TIOTMKOHAEHCALIUS — 3TO Peakysi 00pa30BaHMsI MOJTMMEPOB U3 MOHOMEPOB:
C Y4acTHEM OJMHAKOBBIX ()YHKLIMOHAIBHBIX TPYIIIT

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

C Y4acTHEM Pa3IM4YHbIX GYHKIHUOHAIBHBIX TPYIIT

nOH-R-OH + nOH-R-OH — [— O-R—], + nH.0
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Koutpoabnas padora Nel
1  Yro sBIsAETCS KaTaIN3aTOPOM aHUOHHOW TTOJIMMEPH3aIIiHT:
a) BEILIECTBa OCHOBHOTO, 3JIEKTPOJJOHOPHOTO XapaKkTepa, MIeJIOUYHbIe METAJUIbI, UX THIPUIBI K AMHUIBL;
0) opraHndeckue coeqnHeHnst MeTaiuioB 1 u 2 rpynn nepuoandeckoii cucremsr .. Menneneesa;
B) OpraHUYECKHE MEPOKCUIBI, THAPOIIEPEKUCH, a30TCOeTNHEHUS;
r) npotoHHbie KUCIoThl (H2S0s, H3P0s4, HCYO4) u kucnots! Jistonca (coenunenus gpopmynst MeX,, roe Me
- meTasu, X - ranoren: BFs, A1C1s, SnCls)?

2. Bo ckombkO pa3 H3MEHHUTCS CpeAHsAs CTENeHb NOJMMEPH3aluH X TMOoJIMMepa TpH TONUMEPU3ALH
METHJIaKpUIIaTa B Macce, MHULIMUPOBAHHON pa3NioKeHneM a30-0uc-uzo0yruponutpuia npu 70°C, eciu yBenTHYUTh
KOHLICHTPAIMIO HHUIMATOpa B 4 pa3a (BIUSHAEM PEaKIMH Mepeiauu ey IpeHedpedn):

a) He U3MCHHTCS,

0) yBenM4UHTHCS B 2 pasa;

B) YMEHBIIIUTCS B 2 pa3a;

) yMEHBIIUTCSA B 4 pasa;

) yBEIUYUTHCS B 4 pasa.

3. Ilpu pamukanpHOU comomuMmepusanuu ctupoia (A) u BUHUI areTara (B) KOHCTaHTHI COMOTUMEPU3AIlUN PaBHBI
ra=55ur,70,01. CommonmmMep Kakoi CTPyKTyphI 00pa3yercs, eclii MOHOMEpHasi CMech uMena coctas 1:1?

a) AAAA B AAAA;

0) BBBB A BBBB;

B) ABABABAB;

r) AAAABBBB.

KonTtpoasnas padora Ne2
1. Kakre MOHOMEpHI HY>KHO BBIOpATh ISl TIOJTyUeHHS MOJMMEpa Kilacca MoJIuaMuioB?
a) NH2-(CH)s-COOH,;
6) HO-R-OH + HOOC-R -COOH;
B) NH2-R-NH; + HOOC-R -COOH;
r) NaO-R-ONa + HOOC-R-COOH.

2. Kak MOXHO MOBBICHTH MOJIEKYJISIPHYIO Maccy MoJMMepa, ToIy4aeMOrOMeTOI0OM 00paTHMOi
MOJIMKOHICHCALIUY [IPU JaHHOH CTENEHU MpeBpaiieHus «P»?

a) TMOBBIIICHHEM TEMIIEPaTyphI;

0) MOBBINICHHEM KOHIICHTPAIIUY KaTaIN3aTopa;

B) yamaneHueM Boiaensionierocs HMC;
r) BBEICHHEM MOHO(DYHKIHOHAIBLHOIO MOHOMEpA.

3. Kak n3MeHnTcs MosIeKyispHasi Macca IOJMKOH/ICHCAIIMOHHOTO MOJINMepa, €CIM B MOHOMEPHYIO CMeCh
BBECTH MOHO(YHKIIMOHAJILHBII MOHOMED?

a) HE U3MCHUTCS;

0) yBenmmuuTCH;
B) YMEHBIINUTCS.

KonTtpoasnas padora Ne3
1 Kakumu MeToaMu MOYKHO ONPEAETUTh CPEIHEMACCOBYIO MOJIEKYIISIPHYIO Maccy MojiMMepa:

a) METOJIaMH CBETOPACCESIHUS, YIbTpaleHTpuyrupoBanus, TUPPy3nOHHBIM;
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0) m3Mepsisi CBOMCTBA, 3aBUCSIIME OT YHCJIa YacTUI] B PacTBOpPE: OCMOTHYECKOE AaBJCHUE, S0yIno- M
KPHOCKOTIHS;
B) M3Mepsis BSI3KOCTh PaCTBOPOB;

F) XAMHYECKAN METOJI, 110 KOJIMYECTBY KOHUEBBIX I'PYIIIL.
2. UTo MOKHO CKa3aTh O KAYECTBE pacTBOpUTEIIA, €CJIM 3aBUCUMOCTD HpPIBCI[CHHOfI BA3KOCTH paCTBOpa
IMOJIMMEpPAa OT KOHICHTPANX OIIUCBIBACTCS YPAaBHCHHUCM:

2
Mopus = [7]+08-[n] - C
a) XOpOINHUil pacTBOPHUTEIIb,
0) 9-pacTBOpUTEIIb;

B) IUIOXOH PacTBOPHUTEINb;
F) OJHO3HAYHO OTBETUTDH HCIIb34.
3. 3aBHCHMOCTH OCMOTHYECKOTO JABJCHUS OT MOJCKYJSIPHOW MAacchl TIOJIMMEpa W MPHUPOIBI
PpacTBOPUTEIIA B COOTBETCTBUU C BBIBOAAMU q)HOpI/I'XaFFI/IHCEl
BBIPaXKaeTCs ypaBHCHUEM:
7
Z-=RT-(A+A,-C,).
C2
Kak rpaduuecku MOXKHO NPEICTABUTD 3TY 3aBUCUMOCTb JIJIS TIOJIMMEPIOMOJIOTOB B OJTHOM PacTBOPHUTEIIE:

RT

a) Beep MPSMBIX, IEPECCKAOIIUXCS B OJTHOM TOUKE | —— |;

2
0) mapanienbHbIe MPSIMbIC C HAKJIOHOM B 3aBUCUMOCTH OT KOHCTAHThI XarruHca;
B) MpsMble, mapauielbHbie ocH abcrucee (A2=0).

IIpumepbl 0M1ETOB K 3a4€eTy O JUCHHUIINHE
«XuMus BBICOKOMOJIEKYJISIPHBIX COeIMHEHMII»

BUJIET Ne 1

1. IIpeamer u 3a1a4u HayKU O BBHICOKOMOJICKYJISIPHBIX COCOMHEHMsIX. PoJb MOIMMEPOB B JKMBOW MPHUPOAE M MX
3Ha4YeHHE, KaK MPOMBIIUIEHHBIX MaTepHaIIOB.

2. Ctpyktypa nonumepos. Korndopmarnus makpomonekyi. [ MOKoCTh 1enu nomMepos.

3. YKakuTe pazauuusi B CTPYKType MOHOMEPOB ISl TIOJIMMEPU3ALMH U ITOJTUKOHACHCAIIHY.

BUJIET Ne 2

1. Ocunosable oTmunst BMC ot HMC. [IpuponHsie u CHHTETHYECKHE TTOJIHNMEPHI.

2. PapukanbHas monumepusanus. CrocoObl MHUIMUPOBAHHSA CBOOOIHO-palUKANbHOW HONMMepu3anuu: (oTo-,
TEPMHUUECKOE HHUIIUMPOBAHKE, UCIIOIb30BAHNE XUMUYECKUX HHUIIMATOPOB. [Iprmepsl.

3. Hommytunen. CrnocoOsl mosydenus. CBoiicTBa MakpOMOJIEKYJ MOJMITHICHA, B 3aBUCHMOCTH OT CIOCOOOB
nony4yenus. [IpuMenenue.

BUWJIET Ne 3

1. Knaccudukaiys moauMepoB 10 XUMHYECKOH MPUPOE aTOMOB, 00pa3yOIINX IMIaBHYIO LEMb MOJUMEpa.

2. MonekynspHas macca (MM) moimMepoB, Kak CpeIHss KOJMYSCTBEHHAs XapaKTEPHCTHUKA MAacChl MOJICKYIT
MTOJIMMEPOB.

3. Honunponuinen. CrnocoObl moyryyeHus, CBOHCTBa, IPUMEHEHHE.
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BIMJIET Ne 4

1. Knaccudukarms monuMepoB Mo MPHHAIEKHOCTH MaKPOMOJIEKYJIIBI K OTPEICTICHHOMY KIIACCY XUMHUYECKHIX
coequHenuil. IIpumepsl.

2. Peaxiuu oTBepKACHUS. VIHUIIMATOPBI U KATAIM3aTOPhI OTBEpkAeHUA. Touka reneoOpa3oBaHusl.

3. [Ipu noHHOI MOMTUMEPHU3aMU BUHHIBHBIX ITPOU3BOJHBIX aKTUBHBIM IICHTPOM SIBIIsieTCS KapOnoH. Pacmonoxute

B MOPSIKE YBETMUEHUS pEaKIIMOHHON aKTHBHOCTH CIIEAYIOIIHE KapOKaTHOHBI:
(CH3)3C+; (C6H5)3C+; CH3+; CHs - CH,*

BUMJIET Ne 5
1. TomononuMephl U COTIOIMMEPHI, THITHI COMTOTHUMEPOB. [IprMepHI.
2. Ilpupona pactsopoB BMC. CpoiictBa pacTBOpoB monmMepoB. OrpaHHYeHHOE U HEOrpaHWYeHHOEe HaOyxaHue.
®da30BbI€ IUarpaMMBbl COCTOSIHHUS PacTBOPOB MoJuMepoB. CTyAHU.
3. Pacrnionoxxure MOHOMCPEI B IIOPAAKE YBCIIMUCHUA UX aKTUBHOCTU B PECAKIIUU NTOJIMMCPU3ALIUN:
bymaouen, uzoOymuien, aKpuloOHUmpUI; CMUpPOL, MPUXiopImuieH

BUJIET Ne 6
1. Knaccudukanus moauMepoB 0 TeOMETPUH CTPOCHHUS UX LIENei MaKpOMOJICKYI.
2. Meroapl OMNpeAeNicHUs] MOJICKYJISIPHOM Macchl TOJIMMEPOB: OCMOMETPUYECKHUH, BHUCKO3MMETPUUECKHUH,
G y3UOHHBIN.
3. Pacnonoxxure HIKe NpUBEICHHBIC PACTBOPUTENH B MOPSIKE YMEHBIICHUS, C HX y4acTHEM, CKOPOCTH Tepeaayn
uenu 1715t OONBIINHCTBA MAKPOPAIUKAJIOB!

IMUNOEH30T, YeMbIPEXXIOPUCIIBLIL YeNepoO; SUOPOXUHOH, AMUHBL; MOLYOI; (eHO

BUJIET Ne 7

1. OcHoBHbIe ToHsTHS XuMur BMC: MoHOMEp, TOTUMED, OJTUTOMEP, MAKPOMOJIEKYJIa, MTOJIMMEpPHAs 11eTb, 3BEHO
LeNH, CTerneHb nonmmepu3aui. CBszb Mexxay MM monomepa u monumepa. Crienuduka moHATHS «MOJIEKYJIIsIpHast
Macca MoJIMMepay MPUMEHUTETHHO K TOITUMEPHBIM BEIIECTBAM.

2. MlonHas momumepu3anus, €e 3aBUCUMOCTb OT ITPUPO/II MOHOMEPA U THIIA TIPUMEHSIEMOT0 KaTaIn3aTopa.

3. MomuuzoOytunen. CriocoObl MOTy4eHUsI, CBOUCTBA, IPUMECHEHHE.

BUJIET Ne 8
1. Kinaccudukarus moJuMepoB 110 XapaKTEPUCTHKE PEryJIiPHOCTH CTPOCHHMS T1aBHOM Lenu. [Ipumepst.
2. XMMUYecKUe peakuu 1 XMMHUYECKUe MpeBpalleHns noauMepoB. [lonruMepananorninsie IpeBparieHusl.
3. Pacmonoxute crieayiomuye MOHOMEpPHI B MOPSJAKE YMEHBIIEHHS OTHOCHUTENFHOHW aKTHBHOCTH B PEaKIMd
KAaTHOHHO-LIEITHON COTOIMMEPU3ALIHN:
usonpen; N-MemoKCUCMUPOIL, CTUPON, U300VMUNEH, BUHULIAYEMAm, MemuIMemaKpuiam

BUJIET Ne 9

1. KartanuzaTopsl KaTHOHHOW OJTMMEPHU3ALINH, POJIb COKATATN3aTOPOB. MexaHu3M Ipoliecca. DIeMeHTapHbIE
CTaJuH, UX CKOPOCTb.

2. Knaccudukanus mosmmMepoB MO NPUHAICKHOCTH MaKPOMOJIEKYJIBI K ONPe/IeIEHHOMY KIacCy XUMHUUECKUX
COEIMHEHH, TI0 XMMUYECKOH TIPUPOJIE aTOMOB, 00Pa3yIOIHNX TIaBHYIO LIENb nojuMepa. [Ipumepsl.

3. YKaxuTe mpuMep peaxiuy TOMO- ¥ TeTepOTOINKOHICHCAIINH:

nOH-R-COOH — [—0-R-CO —], + nH20

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

nH2N-R-COOH — H[—NH-R-CO —],OH + (n-1) H.0O

n H2N-R-NHz + nHOOC-R'-COOH — H[—NH-R-NH-CO-R'-CO—],OH + (2n-1) H.0
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BUJIET Ne 10

1. CtpoeHne MOHOMEPOB, CITIOCOOHBIX BCTYIATh B PEAKIMIO MOJIMKOHAeH AN, DYHKIIMOHATLHOCTh MOHOMEPOB U
HX CIIOCOOHOCTH 00pa30BBIBATH JIMHEHHBIC U CETYAThIC MOJIMMEPBL. [IpuMepsl.

2. Tpu GU3HYECKUX COCTOSHUS aMOP(PHBIX MOITUMEpOB. TeMIepaTypsl epexo10B: Temmeparypa crekaoBanus (Tc)
u Temrepatypa tekydects (Tx).

3. [Nonyuenue GheHONbHO-DOPMATBACTHIHBIX CMOJT (HOBOJIAYHBIE, PE30JILHBIE).

BUJIET Ne 11

1. Karuonnas nmonumMepu3anus. Katanuzatopsl 1 cokaTaau3aTopsl. BiusiHre IPpUPOIbl PACTBOPUTEIS.

2.  OrmpeneneHue  MOJICKYJISPHOTO — Beca  MMOJUMEpa  BUCKO3HMMETPUYECKUM  METOJOM,  METOJaMHU
YIBTPaeHTPU(PYTHPOBAHHSA, CBETOPACCESTHUSI.

3. [omusuHMmIKIIOpH . CIOCOOBI TTOTyYEHMS, CBOMCTBA, IPUMEHEHHE.

BUJIET Ne 12

1. AHnOHHas TOTMMEpH3alus, IPUMEHIEMbIEC B PeaKK KaTanu3aTopbl. OCHOBHEBIE CTaWU MpoIecca.

2. Peakmum pecTpykKuuM W CIIMBAaHMS TOJUMEpHBIX Leneid. dusznyeckas OECTPYKLUs, XUMHAYECKas
TUIPOJINTHYECKAs] AECTPYKIMS IT'eTePOLEHbIX TOIUMepoB. [Ipumepsl.

3. [lomuypetansl. [lomydenue, mpuMeHeHNE.

BUNJIET Ne 13

1. Crioco0b! mpoBeneHus peaknny noiauMepusanuy. [lomumeprsanus B Macce, pacTBope, SMYIIbCHH.

2. TepMmudyeckas, XMMHYECKas, OKUCIMTCIbHAS ICCTPYKIMS, MEXaHU3M PEAKIMi OKUCJICHUS IIOJMMEPOB.
AHTHOKCHUIAHTHI.

3. omuakpunonutpui. [lonydenue, mpuMeHEHHE.

BUJIET Ne 14

1. IlomyuyeHne NOJIMMEPOB METOJOM IOJHMKOHIEHCALIMH: €€ OCHOBHBIE OCOOCHHOCTH, OTJIMYME OT peakiuu
MIOJIMMEPU3ALIHH.

2. TepmomexaHH4YecKHe KpHBbIE aMOpGHBIX MOJMMEPOB. BiusiHMEe MOJEKYyIApHOH Macchl NOJIMMEPOB Ha
TEMIIEPATyPy CTEKJIOBAHUSI.

3. Hanumure YpaBHCHUC MPECKPALICHUA pOCTa HCIH IIPU MMOJTYUCHHUHU ITOJIMAaMUI0B, IIYTCM ,Z[O6aBJ'I€HI/I$I KHUCJIOTHI.

BUJIET Ne 15

1. Tumsl peakiuii MONMKOHACHCAMHA. PaBHOBeCHass ¥ HEpPaBHOBECHAs TIOJUKOHICHCAIUS, TOMO- W
rerepononukonaeHcanus. [Ipumepsr.

2. Tpu dusuueckux cocTosiHUs aMOPGHBIX MOIUMEPOB. TeMieparypbl epexo1oB: Temiieparypa crekinoBanus (T)
u temrepatypa tekydects (Tx).

3. Kax HaspIBaroTCsA mMONMMEpPHI, monydeHnsie u3 MoHomepoB: CH,=CH-CH,-CHs; CH,=CHCI u CH2=C(CHs)a.
Kakumu criocobamu UX MoIy4aror.

BUJIET Ne 16

1. Peaknmum JCCTPYKIMM ¥ CIIMBAaHUS TOJUMEPHBIX 1emeid. Dusndeckas ACCTPYKIUSA, XUMHUUYECKas
TUPOIUTHYECKAS NECTPYKIHUS T€TEPOLENHBIX ITIOJIMMEPOB.

2. ®U3NYECKUX COCTOSHUS aMOP(HBIX MOJIMMEPOB. BiusHIEe MONEKYISIpHOW Macchl MOJUMEPOB Ha TEMIEPaTypy
CTCKJIOBaHUS.

3. [omuctupos. CriocoObl MOJTyueHus], CBORCTBA, TPUMEHEHUE.
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BNJIET Ne 17

1. Tepmudeckas, XHUMHYECKas, OKHCIHUTENbHAs JECTPYKIUS; MEXaHH3M PEaKIUil OKHCICHHUS IOJIMMEPOB.
AHTHOKCHUIAHTEL.

2. Creki000pa3Hoe, BEICOKOAJIACTHYHOE U BA3KOTEKYUee COCTOSIHUAE TIOJMMEPOB.

3. DieMEeHTOOpraHu4YecKHe COeqUHEHHS. DnacToMephl. [10MCHIOKCaHbI.

BUJIET Ne 18

1. Metoap! moy4eHns1 BBICOKOMOJIEKYIISIPHBIX coequHeHn. KaTrnoHHas monnMepu3arnms.

2. Ilpupona pactBopos BMC. ColicTBa pacTBOpoB nonuMepoB. OrpaHi4eHHOE U HEOrpaHHYCHHOE Ha0yXaHue.

3. B uem oTimnume paBHOBECHOMW MOJIMKOHJCHCAIIMH OT HEPaBHOBeCHOW? B kakom citydae moiydaercst MOJMMep ¢
0oJ1ee BEICOKOI MOJIEKYJISIPHOI Maccoil u mogemy?

BUJIET Ne 19

1. ArperatHbie 1 (a30BbIe COCTOSIHUS BEIECTB. AMOPQHBIE, KPHCTAUTHIECKHUE, KPUCTAILTU3YIOLIMECS TTOJINMEDHI.
2. Tumpl peakuuii MOJMMKOHACHCAlMU. PaBHOBecHass W HEpPaBHOBECHAs MOJMKOHAEHCALUS, TOMO- H
reTeponoIMKoHAeHcanus. [Ipumepsl.

3. Tlepeuncnute BO3MOXKHBIE METOABI (IPUEMBI) TIOBBIMICHUS MOJICKYJSIPHOW Macchl TIONHMEpa IpH
MIOJIMKOH/ICHCALIMH.

BUJIET Ne 20

1. Knaccudukauus moaumepoB MO HPUHAUICKHOCTH MAaKPOMOJIEKYJBI K ONPENEeIEHHOMY KIIaccy XHMHUYECKHX
COCIUHCHUN.

2. OrHOocuTeTNbHAs, MPHUBEACHHAS W XapaKTepHCTHYECKas BS3KOCTh. CBS3b XapaKTEPUCTUYECKOH BS3KOCTH C
MOJIEKYJISIpHOW Maccoil nonuMepa. CpeHEBI3KOCTHAsS. MOJIEKYJIIpHas Macca MoJIuMepa.

3. Tomumytunen. CrnocoObl monmydenusi. CBOMCTBa MaKpOMOJIEKYJ TMOJMATHIICHA, B 3aBHCHMOCTH OT CIOCOOOB
nonydyenus. [Ipumenenue.

9. YueGHo-MeTOAMYecKOEe M HHPOPMALMOHHOE 00ecnedeHne TUCIUTIIUHBI

a) Jlutepatrypa ocHOBHas

1.Cemuukos 10./]. Beicokomonekynsipabsle coequHenus. - M.: Akagemus, 2014. — 363 c..

2. Kupees B.B. Boicokomonekyinspusie coenunenus. — M.: FOpaiit, 2015. — 602 c.

3. Xakumymue FO.H. Xumus u ¢usnka nmonmumepos: (puzndeckue cocTossHus noiaumepos : [16+] / FO.H.
Xakumyind, JLIO. 3akupoBa ; MunucrepctBo oOpa3oBanuss W Hayku Poccuun, PenepanbHoe
rocy/lapCcTBEHHOE OIO/PKETHOE O00pa3oBaTebHOE YyupekJeHHe Bbicliero ooOpasoBanus «KaszaHckuit
HaIlMOHANBHBIN UCCIAEAOBATENLCKUN TEXHONIOTHYECKUN yHUBepcUuTeT». — Kazaub: M3narensctBo KHUTY,
2017. - 141 C. : HII. - Pexxum JlocTyna: o MOIIIHCKE. - URL:
http://biblioclub.ru/index.php?page=book&id=500918. — buGsmorp.: c. 139. — ISBN 978-5-7882-2215-8. —
TeKceT: 2IEKTPOHHBIN.

4. XaxumymwH FO.H. Xumusa n ¢usuka nommmepoB. @uU3NUYECKHE COCTOSHHS MOJIMMEPOB : ydeOHOE
noco6ue / Xakumysumna FO. H. - Kazane: U3narensctBo KHUTY, 2017. - 141 c. - ISBN 978-5-7882-2215-
8 - Tekcr: onexrponnsii //  ObC  "Koncymbrant  crymenta": [caiitr]. -  URL:
http://www.studentlibrary.ru/book/ISBN9785788222158.html - Pexum mocTtyna: o mojamucke.

5. CBupunoB E.b., Kuura o mommmepax: cBOWCTBa M NPUMEHEHHUE, UCTOPUS M CETOAHSIIHUN JEHb
MaTepuajoB Ha OCHOBE BHICOKOMOJEKYJSApHbIX coenunenuit/ E.b. Cupunos, B.K. Jly6oBbiii -
Apxanrensck : UJ[ CADY, 2016. - 392 c. - ISBN 978-5-261-01096-8 - Tekcr : anekrponHbiii / IBC
"Koncynerant cryaenta" : [caiit]. - URL : http://www.studentlibrary.ru/book/ISBN9785261010968.html. -
PesxxnM moctyma : 1o mognucke.
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6. unuaa O.T., Tepmudeckuii aHamU3 B W3y4eHHH noauMepoB: yaeOHnoe mocooue / O.T. Illumunua, B.K.
Munrasosa, B.A. Iletpos, A.B. Kocrouko. - Kazans : Usnatenscteo KHUTY, 2014. - 99 c. - ISBN 978-5-
7882-1538-9 - Tekct : onektponnslii // OBbC "Koncynmerant crynmenta" : [caiit]. - URL
http://www.studentlibrary.ru/book/ISBN9785788215389.html. - Pexxum mocTyma : 10 MOAMNUCKE.

7. Ky3nenos, B.A. IIpakTukyM 1o BEICOKOMOJIEKYJISIpHBIM coeannenusim. / B.A. Ky3nernos; Munuctepctso
obpaszoBanus M Hayku P®, denepanbHoe rocynapcTBEHHOE OFO/DKETHOE 00pa3oBaTelIbHOE yUpEKIACHHE
BBICIIET0 TMpodeccuoHanpHOr0 00pa3oBaHusi «BOpPOHEKCKHII TOCYylIapCTBEHHBIH YHHUBEPCUTET». —
Boponex: Wzmatenbckmii mom BI'Y, 2014. — 167 c. : cxem., Tabn. — (YueObuuk BopoHexckoro
rOCyIapCTBEHHOTO  YHUBEpcHTETa). —  PexuMm  Jgocryma: mo  mommucke. —  URL:
http://biblioclub.ru/index.php?page=book&id=441593. — bubauorp. B ku. — ISBN 978-5-9273-2141-4. —
TeKCT: 3IeKTPOHHBIN.

0) Jluteparypa qonoJHUTEeIbHAS

8. Oyauan /x. OcHOBBI XUMUH 1oauMepoB. - M.: Mup, 1974. — 614 c.

Kaprun B.A., Cnomunckuii I'.JI. Kpatkue ouepku o ¢puU3sHKOXUMHUU NOIUMEPOB. - M. : Xumus, 1967.

-175c.

9. DHuukonenus NoauMepoB B 3-x Tomax. - M.: CoBerckas sHuukionenus. 1972, 1974, 1977.

10. Iyp A.M. BeicokoMoueKyIsipHbIe coeiuHeHus. - M.: Boicias mkona, 1981. — 656 c.

11. TIpakTHUKyM MO BBICOKOMOJIEKYJISIPHBIM cOeIMHEHUsIM 11011 peA. Akaz. B.A. KaGanosa. - M.:
«Xumusy», 1985.

12. Hltuneman M.M. TexHOMOTHSA TOIMMEPOB MEITUKO-OHMOJIOTHYECKOro HazHaueHus. [lommmepsl
MIPUPOTHOTO MPOUCXOXKICHUS: yueOHoe mocooue. / M. U. Illtunpman - 2-e¢ usn. (311.). - :
BMHOM, 2016. - 331 c. - ISBN 978-5-93208-198-3 - Tekcr : amekrponnbiii // DbC

"KoHCybTaHT cTyneHra" : [caiiT]. - URL
http://www.studentlibrary.ru/book/ ISBN9785932081983 html.- Pexum moctyma : 1O
TIOJIITUCKE.

B) [Iporpammuoe o6ecnieuenne u UnTepHer-pecypceol

Ne HaumeHnoBaHue Ne goroBopa (aMueH3us)
n/n
1 Windows 10 Enterprise Ne 4100072800 Microsoft Products (MPSA) ot
' 04.2016r
9 Windows 10 ProforWorkstations Ne 4100072800 Microsoft Products (MPSA) ot
' 04.2016r
3 Windows 8.1 Enterprise Ne 4100072800 Microsoft Products (MPSA) ot
' 04.2016r
Windows 8.1 Professional Ne 4100072800 Microsoft Products (MPSA) ot
4.
04.2016r
Windows 8 Enterprise Ne 4100072800 Microsoft Products (MPSA) ot
5.
04.2016r
Windows 8 Professional Ne 4100072800 Microsoft Products (MPSA) ot
6.
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 TeCTUPOBAHUS Ne468 ot 03.12.2013 UIT Cynrarynun
" | SunravWEBClass P.T.(6eccpouno)
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OO0ecrieueH AOCTYNl K COBPEMEHHBIM MPOQECCHOHATBHBIM 0a3aM JTaHHBIX, WHPOPMAITMOHHBIM
CIIPaBOYHBIM U TTOMCKOBBIM cucTeMaM (oubmunorexka COI'Y):
- bubsmoreke e-library,
- BIIeKTpOHHast OnbIroTeKa yueOHoi muteparypsl (YHuBepcuterckas oubimoreka ON Line)
http://biblioclub.ru/index.php?page=razdel&sel node=1412
http://biblioclub.ru/index.php?page=book view&book id=144210

OoOecrieyeH 0OCTYIl K COBPEMEHHBIM MHPO(ECCHOHATBHBIM 0a3aM MaHHBIX, MH()OPMALMOHHBIM
CIPaBOYHBIM M ITOMCKOBBIM cucteMam (6ubinorexa COI'Y):

. DJIeKTPpOHHAas 0u0noTeKa quccepranuii u apropedeparo PI'b (Ob/1 PI'b)
Tpebyercs peructpanus B 6ubanoreke COI'Y

o IBbC «YHuBepcurerckas onoanorexka ONLINE)
Tpebyercs peructpanus B 6ubauoreke COI'Y

o 9bC «HavuHas 3jeKTpoHHas1 0m0anoTeka eLibrary.ru»
CamocrosiTenbHasl perucTpaius Ha caiuTe

o IBbC «KoHcyabTaHT cTyaeHTa» CTyaeHuecKas 3JeKTPOHHAs 0M0JH0TeKA 110

MEIHIIMHCKOMY M (hbapMaleBTHYEeCKOMY 00pa30BAHMIO, A TAKIKE 10 €CTECTBEHHBIM M TOYHBIM
HAYKaM B I1eJI0M
Tpebyercs peructpanus B 6ubauoreke COI'Y

o IBbC «IOpaiiT» — o0pa3oBaTeibHas CPela, BKIIYAIIIAS BUPTYAJLHBIA YHTAJbBHBIN 3aJ1
YU4eOHHKOB M VU€0OHBIX I0CO0OMIi OT ABTOPOB M3 BeIVIIHX BY30B PoccHu 110 BceM HANPABJIEHUSIM
M CIIEIHAIbHOCTAM
Tpebyercs peructpanus B 6ubauoreke COI'Y

o SpringerCustomerServiceCenterGmbH (6a3a maHHBIX, coiepIKaIie SJICKTPOHHBIC U3IaHUS
m3narenbeTBa SpringerNature 3a epuoa 2011 — 2017 rr. (moHOTEKCTOBAsT KOJUICKIUS B
konmyecTBe 46 332 KHHT)

Caiit qucranuuonHoro odyuenust COI'Y http://dist-edu.nosu.ru/

PeKOMeH)]yeMble 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:
1. Scopus https://www.scopus.com/
2. Web of Science https://clarivate.com/webofsciencegroup/solutions/web-of-science/

I') MeToAMYecKHe YKa3aHUs, pa3padoTaHHble cocTaBuTeasasMu Padoueili nporpaMmel.

1. Yueopuna T.M. Bseoernue 8 XuMuw blCOKOMONEKYNAPHBIX cOeOuHeHull : y4e0.-MeToJ. mocodue
JUIS  CTYACHTOB XUMHUKO-TeXHojorndeckux ¢axynpreToB. //T.M.Yuropuna; ®I'bBOY BIIO
«CeBepo-OceTuHckuil rocynapctBeHHblid yHuBepcureT uMm. K.JI.Xeraryposa» — Brnannkaskas,

2018. - 87 c.
2. Yueopuna T.M. IIpaxmukym «Bvicoxomonexynsipuvie coeouHenusy: y4ed.-METOM. TOcoOHe s
CTYJIEHTOB XMMMKO-TE€XHOJIOTMYECKOro Qaxynprera (OakanaBpuaT), HaIpaBlI€eHUE — XUMHUS

(b1.5.13) /' T.M.YUuropuna; @®I'BOY BIIO «CeBepo-OceTHHCKUN TOCyJapCTBEHHBIH
yHuBepcuteT uM. K.JI. XerarypoBa» — Bnagukaskas, 2018. — 44 c.
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MunncrepctBo

CUCTEMA MEHEJ[DKMEHTA KAYECTBA
VnpaBneHue 10KyMEHTUPOBaHHOH HH(popMarmei 7.5.3
Konrexkct opranmsamuu 4. O6ecnieuenne 7. (Ilepconan 7.1.2)

HayKH U BBICIIEro oopa3oBanusi PO CTpaHI/II_Ia 47 u3 48

OI'bOY BO «COI'Y»

Buragener mporecca 7.5.3: Otaen 1oKyMeHTO000poTa
Bupn nokymenra: IlonoxeHue 10 AeSATEIbHOCTH

Honosxenue o paspadorke u peanusamuu OIOIT COT'Y

10. MaTepua/jibHO-TeXHHYECKOEe OCHAIIleHUEe THCIUILIMHbI:

KomnbroTepHslil Ki1ace, 1octyn k cetu MHTepHeT (Bo BpeMsi caMOCTOSTENbHOW paboThl), OPITEXHUKA,
asieKTpoHHast 0a3a maHHbIX Oubmmoreku COI'Y, JIeKUHMOHHBIE ayIWTOPHH, KAaOWHET, OCHAIECHHBIN
MHTEPaKTUBHOM 1IOCKOM, IPOEKTOPOM, XUMHUYECKasi JTabopaTopusl.

MarepunanbHO-TeXHHYECKHE CPeICTBa 00yUeHH:

®dorokonmopumerp KDK-3, texuumueckme Bechl BJIKT-500r-M, cymmneabeii mkadp CHOJI-
353535/3-M2V, pedpakromerp yHusepc. 1ad. UPD 454, Gans BoasHas komOupupoBanHas BKJI-
M, memanka MmarauTHas ¢ ogorpesom [19-6110, Buckozumerp BIIII-1,14; naGop nmabopaTopHoit
MOCY/IBl ¥ MaTePUAIIOB, HAOOP PEAKTHUBOB.

JlaGopaTtopus
Ddusnueckot u
KOJIJIOUIHOU XUMUHU

Jlaboparopus
DU3NKO-XUMHUYECKUX
METOJIOB aHaIN3a
OpPraHUYECKUX
COCIUHCHHI

PazpaboTtunk:

VYyebusix MecT — 15 Pabouux mect — 15

O6opynoBanue: - MynbTUMEIUHHBIA IPOSKTOP € SKpaHOM (MyITbTUMETUHHBINA TPOSKTOP
OPTOMA projector DX32, ¢ moToNOYHBIM KpeIJIeHHeM U Ha0. kabeneit — 1 mir.
Kommbrotep i/komit. kiaacca Pentium 4-506 Foxconn 915 GL7MH-S 512 Mb
O3Y+/kmaBuar — 1.

Honomep U-510 crangapTHeIid — 2 mT

Konopumerp KOK-2MII — 1

Kanopumerp KJI-5 — 1t

Pedpakromerp UPD 45462M ¢ moacseTkoit — 1 it

[onspumetp kpyrosoit CM3 — 1 it

Konaykromerp MAPK-603/1 — 1 T

Becsr maboparopasie CAS MW120 — 1 mT

Bechl naboparopusie npenusunonnsie ET-300I1 ¢ mpoeepkoit

Anamuzarop «9kcnept-001» — 1 wr

Tepmoctar HUBER — 1 mT

pH-metp «Annon-4100» 6/3mexrpoaa— 1 mr.

Cruekrpodoromerp I1D 5400 YO -1t

Tepmoctar Huber CC-K6 — 1t

VYyebnnix MecT — 15 Pabounx mect — 10

Ob6opynoBanue: - MynbTUMEAUHHBINA POEKTOP € 3KpaHoM (MyIbTUMETUHHBIA TPOEKTOP
OPTOMA projector DX32, c moToJI0YHBIM KpeIJIeHneM 1 Ha0. kabeneit — 1 mir.
Komnbrotep i/komt. kiaacca Pentium 4-506 Foxconn 915 GL7MH-S 512 Mb
O3Y+/kmaBuar — 1.

Kommerotep Pentium 4-506 Foxconn 915 GL7MH-S 512 Mb O3V — lmr

Kommetorep B kommuiekte (Monutop (AOC E2250Swnk <Black>)//Cucremn — 3t
ITorentmmomeTp II1-63M -1mT

[onspumerp kpyrosoit CM-3 -1t

TTorenumnocrar SP-50 -1t

Xpomaro-macc-ciekrpomerp TermoScientificTRACE 1300 ISQ (ThermoFisherScientif —
1w,

Yuropuna T.M., kanaunatT XuMHUYECKUX HayK Kadenpsl oprannyeckoil xumuu CeBepo-OceTHHCKOTo
roCyZapCTBEHHOI'O YHUBEPCUTETA.

[IporpamMma oobpeHa Ha 3acenaHuu Kadeapbl OPraHUYECKON XUMUHN
oT «28» utona 2019 r., mpotokox Ne 11.
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BI/II[ JAOKYMCHTA: Tlonoxenue mo JACATCIBHOCTH

Honosxenue o paspadorke u peanusamuu OIOIT COT'Y

11. JIucT 00HOBIeHHSI/aKTyAJIU3AIUT

[Tporpamma oGHOBIIEHA.

[TporpaMmma paccMOTpeHa U YTBEpKeHA Ha 3aceaHuu Kadeaphl OPraHUYEeCKON XUMUU
HaumMeHoBaHue Kaghedpvl

ot «28» utons 2019 r., mporokon Ne 11.

[Tporpamma omoOpeHa Ha 3aceqaHWM coBeTa (aKyJIbTeTa XUMHH, OMOJOTHU U OWOTEXHOJIOTUU
o1«01» urons 2019 r., mpotokomn Ne 12.
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