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[Iporpamma coctaBiieHa B coOTBeTCTBUU ¢ DenepanbHBIM TOCYAapCTBEHHBIM 00pa30BaTEbHBIM
CTaHIapTOM Mo HampasieHuto noarotoBku 04.03.01 Xumwus, yrBepKaeHHbIM IpukazoM MuHHCTEpCTBa
HayKd M BbIciiero obpazoBanus Poccuiickori ®eneparuu ot 17 urons 2017 roma Ne 671; nmpuxazom
MuHucTepcTBa HayKu U BbIcIIero odpa3zoBanusi Poccuiickoit @enepanuu ot 26 HosiO6pss 2020 r. Ne 1456
(3apeructpupoBan MunucrepctBoM toctutiuu Poccuiickoit @eneparuu 27 mas 2021 r., Ne 63650) «O
BHECCHUH H3MEHEHUH B QenepaabHble ToCylapcTBEHHBbIE 00pa3oBaTelbHBIC CTAHAAPTHI BBHICIIETO
oOpa3oBaHMs»; Yy4eOHBIM IUTAHOM TMOATOTOBKM OakanaBpa mo HampasieHuto 04.03.01 Xumws,

yTBepkJIeHHBIM yueHbIM coBeToM PI'bOY BO «COI'Y» ot 31.05.2022 r., mpoTokon Ne 13.

CocraButenb: K.X.H., 1oueHT Yuropuna T. M.

Pabouas nporpamma OOCYX/IEHA M VTBEPI/ICHA HA jacenanuu Kadeapbl OpraHudeckol XHMHH
(npoTokoa Ne 8/21-22 o1 «08» anpens 2022 1)
s

3asenyromuii Kadeapoir A/ Jg‘g“-'} " ABaen B.T.

OnoGpena cosetoM dakyisTeTa XUMHUH, OHONOTHE 1 OHOTEXHOIOTHH
(mpoTtokon Ne 6/21-22 o1 «25» anpens 2022 1.)

Ilpencenarens coseta (pakyjibreTa 53%1@{,,7 Araers ©. A,

Pabouas npoepamma oucyuniunvl npunsma 6 cocmage 0CHOBHOU NPOGecCuoHaIbHOU 00PA308aMmMenbHO
npozpammul peuierHuem yuyeno2o cosema IIpomokon Ne 13 om 31.05.2022 2.




1. Crpykrypa, u o01asi TPyJ0eMKOCTDb JHCIHILJIMHBI.
OO01mast TpyA0eMKOCTh JUCHIHUTUINHBI COCTaBIsAeT 3 3aueTHbIe enuHullbl (108 vaca).

Ounas popma oOyueHus 3aounast popma oOyueHus

Kypc 4
Cemectp 7
Jlexuuu 36 yac.
[IpakTrueckue (cemuHapcKue) -
3aHATHUS
JlaGopaTopHbie 3aHATHS 544ac.
WToro aynnTOpHBIX 3aHATHH 90 yac.
CamocTrosTensHas paboTa 18 yac.
KonTposns -

dopma KOHTPOJISI
JK3aMEH -
3auer 7
OO1ee KOTUIECTBO YacOB 108 gac.

2. Hlean ocBoeHHs AUCHMIIUHBI

Ilenplo M3ydyeHUs: Kypca BBICOKOMOJEKYJSPHBIX COEJUHEHUH B cooTBeTcTBUU ¢ DepepabHbIM
rOCY/IapCTBCHHBIM 00pa30BaTE/IbHBIM CTAaHIAPTOM [0 HAIPABJICHHIO MOJArOTOBKH (CIICIHAIbHOCTH)
04.03.01 Xumus u YpOBHIO BHICIIErO 00pa3oBaHus OakamaBpHaT, YTBEPKICHHOMY MPHKa30M
Muno6pHayku Poccun ot 17 utonst 2017 roma Ne 671;

®I'OC BO - OakamaBpuar mno HampasieHuto noarotoBku 04.03.01 Xwumwus, yTBepk IACHHOM

npukazoM Munucrepctsa oopazoBanus U Hayku P® ot 17 utons 2017 r. Ne 671 (3apeructpupoBan

Munucrepctom roctunuu PO 2 asrycra 2017 r., peructpaunonsslii Ne47644), ¢ n3aMeHEeHUAMH,

BHECEHHBIMHU MPHKa30M MUHHCTEPCTBA HAYKH M BhICIIEro oopasoBanus PO or 8 despans 2021 r.

Ne83 (3aperucrpupoBan MunucrepctsoMm toctuiuu PO 12 mapra 2021 r., perucrpanroHHBIHN

Ne62739):

ABJIAETCA: JaTh CTYJEHTY 3HaHMsI OCHOB XMMHHU BBICOKOMOJIEKYJISIPHBIX COCIMHEHUH, CBEICHUN O
BOKHEHIINX MOJMMEPHU3AIMOHHBIX W IOJMKOHJCHCAIIMOHHBIX IIpolieccaxX, 3aBUCUMOCTEH MEXAy
COCTaBOM TMIOJIMMEPOB M MX CTPOCHHMEM, KOTOpBIE CIY)XKaT T[OATOTOBKE CTyJeHTa K Oynymien
npodeccnoHabHOM  JEATENIbHOCTH B 00JACTSIX HAyYHO-HUCCIIENOBATEIbCKONW, TEXHOJOTUYECKOH U
MeAarornyecKomu.

3amavya Kypca — (hopMHpOBaHHE TBOPUECKU PabOTArOMIMX CHEIHAIMCTOB C Pa3BUTHIM HAYYHBIM
MBILUIEHHEM, 00JIaJatoIuX HE0OOXOAMMBIM 3aI1acoM 3HaHUHM B 00J1acTH 001Iel U HEOpraHMYeCKol XUMUH,
CIOCOOHBIX HCIOJIb30BaTh TEOPETHUECKUE 3HAHMSI MPU PEIICHUH NMPAKTUYECKUX 3a/1ay, IPOSBISAS MPHU
3TOM CaMOCTOSTEIIbHOCTh, WHUIIMATUBY, a TaKK€ B HEOOXOJUMBIX CIydasX — YMEHHE y4acTBOBAThH B
MIPUHATUM KOJUIEKTUBHBIX pEIIeHUH, BEIOMpasi HanboJsiee ONTUMANIbHbIE U3 HUX.

W3yueHne NaHHOM TUCHMILIMHBI CIYKUT MOJATOTOBKOM CTyJeHTa K Oymyuieid mpodeccuoHaaIbHON
NEesITeNIbHOCTH B 00JacTaX —  HAy4YHO-UCCIIENOBATENbCKOM M MEJarormyeckoil  corjacHo
npoecCUOHATbHBIM CTaHAAPTaM:

1. IHpodeccuonanvubiii crangapt «llegaror (mexaroruyveckasi /esiTeJIbHOCTL B  cdepe
JAOLIKOJBHOI0, HAYAJIbHOr0 O00I1Iero, OCHOBHOIO O00IEro, cpelaHero oo0Imero oodpa3oBaHMs)
(BocnuTATEJIB, YYMTEJIB)», YTBEP)KIEHHBIM NPHUKa3oM MUHHUCTEPCTBA TpyAa U COLMAIBHOMN 3alIUThI
Poccuiickoit ®@enepanun ot 18 okts0ps 2013 r. Ne 544n (3apeructpupoBaH MUHHCTEPCTBOM
toctuninu Poccuiickoit @enepanuu 6 nexadps 2013 r., peructparuonssiii Ne 30550), ¢ usMeHEHHUSIMH,
BHECEHHBIMH NpPHKa3aMu MuHuCTEpCTBa TpyJda U counanbHOM 3amuTthl Poccuiickonn denepanuu ot
25 nexaOpst 2014 r. Ne 11151 (3apeructpupoBad MunuctepctBoM toctuiiu Poccuiickoit denepanun
19 derpans 2015 r., peructparmonssiii Ne 36091) u ot 5 aBrycra 2016 1. Ne 422H (3aperucTpupoBaH
MunuctepctBom toctuiuu Poccuiickoit @enepaumnu 23 asrycra 2016 r., perucrpanvoHHbIM Ne
43326).




2. 01.004. TIIpodeccuonanbuniii crangapt «Ilemaror mnpodeccHoHANBHOTO  00yYeHMs,
npo¢ecCHOHATBHOTO 00PA30BAHUA U IOMOJHHUTEJIbHOr0 NMPo(ecCHOHATBHOI0 00Pa30BAHUMD)
YTBEPXKIEH MpUKa3oM MuHHUCTEpCTBa TpyJa M colMaibHOW 3amuThl Poccuiickoit depeparuu oT
08.09.2015 Ne 608u (3apeructpupoBan MunucrepcTtBoM toctuiiuu Poccuiickoit @enepanun ot 24
ceHTsa0ps 2015 1. Ne 38998).

40.011. ITpodeccuonanbHblii cTaHAapT «CHEeNMAJNCT MO HAYYHO-HCCJIEJO0BATEIbCKHM H

ONBITHO-KOHCTPYKTOPCKUM pa3padoTkaM» YTBEpXKICH Mpuka3oM MUHUCTepCTBA TpyAa U

counanbHoi 3amuThl Poccuiickoit @enepanuu ot 4 mapra 2014 r. Ne 121n (3aperucrpupoBan

MunucrepctBoM roctuniu Poccuiickoit @eneparuu 21 mapra 2014 r., peructpanuonabiid Ne 31692).
Oco0eHHOCThIO MporpamMmbl sIBIsieTCsl GyHIaMEHTAIBHBIN XapakTep ee CoAep KaHus, HeOOXOIUMBINA IS
(GbopMUpOBaHUS y CTYACHTOB COBPEMEHHBIX MPEICTABICHUN O IMOJMMEPHOM COCTOSIHUM KaK 0co0oi
¢dbopMe cyiiecTBOBaHUS BellecTB. B xo/ie U3yyeHus: TUCUUIUIMHBI «BBICOKOMONEKYIISIPHBIE COSAMHEHUS
CTYJCHTBI IOJy4al0T HEOOXOIUMbIE TEOPETHUECKHUE 3HAHUS U MTPAKTUYECKHE HaBBIKA O METOJIaX CUHTE3a,
Moau(HUKAIIH, UCCITeTOBAaHUS (PU3UKO-XUMHUUYECKUX CBOWCTB U CTPYKTYPHI MTOJIMMEPOB.

JucuunnuHa Oa3upyercsi Ha 3HAHUSAX, MPUOOPETEHHBIX CTYAEHTAMU TMPU H3YUYCHUHM JIUCIHIUIAH:
o0mIasi ¥ HEOPraHWYECKash XMMHSI, OPTaHWYECKas XUMHUS, aHATUTUYCCKAsT XUMUS. 3HAHUS, MOJYICHHBIC
CTYICHTaMH MO0 XHMHUHU BBICOKOMOJIEKYISPHBIX COCAMHEHM, OYAYyT MCIOJIb30BaHbl UMHU HpPU U3YUYECHUU
JTUCHUIUIMH CIIeUUaIN3allii, TPU BBIMOJIHEHUH BBIMYCKHBIX KBaJIM(UKAIIMOHHBIX paboT, pazpaboTke
HayuyHeix mnpoektoB (IIC  26.006 «Cneumanuct 10 pa3paboTKe HaHOCTPYKTYPHUPOBAHHBIX
KOMIIO3UIIMOHHBIX MaTepHajaoBy). JIMCIHUIUIMHA OPHEHTUPYET Ha MPOPECCHOHATIBHYIO ICSITEIbHOCTD
yaurens u npenonaBarens xumun XXI Beka (IIC 01.001 «Ilemaror (memaroruveckasi IesSTEIbHOCTh B
chepe JOMIKOIBHOTO, HAYaJIbHOTO OOINero, OCHOBHOIO OOMIero, CpemHero oomero oOpa3oBaHUs
(BocuTaTeNb, YUUTENH)»), TOTOBOTO HE TOJIBKO MPETMOJHOCUTH CBOUM YUEHHKAM TEOPETHYECKHE OCHOBBI
npeaMmeTa, Ho W ocBemiath ero npukimanHbie acnektel (IIC 01.003 «[lemaror mOMOJHUTEIBLHOTO
00pa3oBaHusl ICTEH U B3POCIBIXY).

3. Mecto aucuumimnbl B ctpykrype I[IOOII 6akanaBpuara

Bb1.B.18 - Yacrte, ¢opmupyemas ydacTHHUKaMH oOOpa3oBaTeNbHBIX OTHOIIEHWH brnoka 1,
npodeccnoHalIbHOTO IIMKJIa OCHOBHOM 00pa30BaTeIbHON POrpaMMbl OakajaBpHara.

JucuuruinHa «BBICOKOMOJIEKYINISIDHBIE COETUHEHUS» OTHOCUTCA K OJIOKY €CTeCTBEHHOHAYYHBIX
JUCHUIUIMH W HallpaBjieHa Ha (pOpMHpPOBAaHHE Yy CTYACHTOB NPEJCTABICHUS O MOJIMMEPHOM COCTOSHUU
BELIECTBA, O METOAAX CHHTE3a MOJUMEPOB, UX XUMHUECKUX PEAKIUAX, PACTBOPAX BBICOKOMOJIEKYIISIPHBIX
coenunennii (BMC), a30BbIX COCTOSIHUSIX MOJMMMEPHBIX TeJ. J[MCUIMIUIMHA OCBaMBaeTcs B 7 ceMecTpe
y4eOHOro roja.

Conepxanme Kypca 0a3upyercsi Ha 3HAHHAX, TPUOOPETEHHBIX MPU M3y4eHHH CTyaeHTamu B 1 — 6
cemectpax KypcoB «Heopranmdeckas xumusa», «OpraHudeckas XuMmus», «Duznueckas XUMHSI»,
«Marematukay, «Ou3nKay.

JUid u3ydeHus NTaHHOIO Kypca CTYAEHTHI JOJDKHBI OBJIAJETh 3HAHMSIMM OCHOB HEOPraHUYECKOH,
aHAJIMTUYECKOU, OpraHNYECKOM, (PU3NUecKor U KOJIJIOUTHOW XUMUH.

B yueOHBIX miIaHaX YHHUBEPCUTETOB Kypc «BBICOKOMONEKYNSIpHBIE COEIUHEHUS» OTKPHIBACT
CHUCTeMaTHYecKoe XUMuyeckoe oOpazoBaHue. OH sBisgeTcs 0a30BBIM ISl M3YYEHHS BCEX XMMHUECKHUX
muctumiinH  [TOOIT. Kypc BBICOKOMOJIEKYJISIDHBIX COEIMHEHUN JOJDKEH IT03HAKOMUThH CTYIEHTa C
BHYTpPEHHEH JIOTUKOW XMMHUYECKOM HayKH, (PaKTHYECKHMM MaTepHajioM MO KiIacCU(UKAUU MOJIUMEPOB,
CTEpPEOM30MEPUH TOJUMEPHBIX BEIIECTB, METOJAM IIOJYyYEHHUS IOJUMEPOB (IIOJMMEPU3ALUOHHBIE U
MOJINKOH/ICHCAIIMOHHBIE) M TEHJICHIIUSIMU B U3MEHEHUH CBOWCTB IMOJIMMEPOB MPHU MOJUMEPAHATOTHUHbIX
NpEeBpaIlleHUsIX, OTBEPXKIEHUH, IECTPYKLUH, OCOOBIX CBOWCTB PacTBOPOB BBICOKOMOJIEKYJISPHBIX
coenquHeHnil. VIMEHHO mO3TOMY KypC BBICOKOMOJIEKYJISIPHBIX COEJUHEHHM BKIIOYaeT OOIIHMpHOE
TEOPETUYECKOE BBEJCHHME, B KOTOPOM B TE€PBOM MPHOIMKEHHMM pPAcCCMaTPUBAIOTCS OCHOBHBIC
COBpPEMEHHBIE O0IIEXMMUYECKHE BO33PEHHUS], TEOPUH, 3aKOHBI.

Jns  ocBoeHUS  JaHHOM  JUCHMIUIMHBI ~ HEOOXOTUMO  BIQJICHHE  MpeIBapUTeJbHBIMH
KOMIIETEeHIUSIMH, IPUOOPETEHHBIMU B PE3YJIbTaTe OCBOCHMS MPEALICCTBYIOIMIMX TUCLUIUIMH Yy4eOHOIro
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IJIaHa TMoATrOTOBKM OakanaBpa mo Hamparienuio 04.03.01 Xumus («Heopranwueckas xumms» - YK-1;
VYK-2; YK-4; OIIK-1; OIIK-2; OIIK-3; OIIK-5; OIIK-6; «Ananutuueckas xumus» - YK-1; YK-2; YK-4;
OIIK-1; OIIK-2; OIIK-3; OIIK-4; OIIK-6; «Marematuka» - YK-1; OIIK-3; OIIK-5; OIIK-4,
«Mudpopmaruka» - YK-1; OIIK-3; «Dusuka» - YK-1; OIIK-3; OITK-4)

TpeGoBaHus K BXOAHBIM 3HAHUSM 00YUYaOLIUXCS:

Jliss  ocBOeHHWS ~ JAaHHOW  JWCHHMIUIMHBI ~ HEOOXOJMMO  BJIAJICHUE  NPEIBAPUTEIHHBIMH
KOMITETEHIUSIMH, U MPUOOPETEHHBIMH B PE3y/IbTaTe€ OCBOCHUS MPEALISCTBYIOMIUX AUCIUILIMH y4eOHOTrO
IJIaHa TOATOTOBKM OakamaBpa mo HampaeineHuto 04.03.01 Xwumwus («Heopranwdeckas XuMHs»,
«AHanuTHUecKas XuMmus», «OpraHudeckas xumus», «BBeleHue B cnenuanbHOCTBY, «Dusnyeckas
xumusy, «Kommonanas xumusy, «MartemaTtukay, «HpopMaTiKay, «DU3HKay):

OK-7 criocoOHOCTBIO K CAMOOPTaHU3AIMH U CaMOOOPa30BaHUIO;

OIIK-1  crocOOHOCTBIO  HCHOJB30BaTh  MOJIYYEHHBIE  3HAHUS  TEOPETUUYECKHMX  OCHOB
(dyHIaMEHTAJIbHBIX Pa3/e]IOB XUMUHU MIPU pellieHuu NpodecCHOHaIbHBIX 3a/1a4;

OIIK-2 BrnageHWeM HaBBIKAMH IPOBEICHUS XUMHUYECKOTO OKCIIEPHUMEHTa, OCHOBHBIMHU
CUHTETUYECKUMH M AHAIUTHYECKUMU METOJAMHU IOJIYYEHUs U UCCIEAOBAHUS XUMUYECKHUX BEIIECTB U
peakuuii;

OIIK-3 crnocoOHOCTRIO HMCMOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUYHBIX IHUCHUIUIMH B
npodeccCHnOHATEHOM JIeATEIIEHOCTH;

OIIK-5 cnocoOHOCTRIO K TMOMCKY M MEpPBHYHON 00paboTke HaydyHOH W HAay4YHO-TEXHUYECKOM
uHpOopManuy,

OIIK-6 3HaHMeM HOPM TEXHUKHU OE30MACHOCTH U YMEHHEM pealli30BaTh UX B JIAOOPATOPHBIX U
TEXHOJIOTHYECKUX YCIOBUSX.

Jl1is ocBoeHus JaHHOU yueOHoU aucuuiinHbl (Y1) cTyneHT nomkeH:
3namop:
® OCHOBbl XHMMHYECKONH HAyKM KakK oOOJacTH COBPEMEHHOTO eCTECTBO3HAHMS, XHMHUYECKUX
MIPEBpAIICHUI OJMMEPHBIX BEIIECTB KAK OCHOBBI MHOTHUX SIBJICHUH KMBOM U HEKUBOU MPUPO/IbI;
® OCHOBHBIC MTOHSATHUSA U METO/Ibl MATEMAaTUUYECKOTO aHaIN3a (MaTeMaTHKa);
e 3akoHbl HbBIOTOHA M 3aKOHBI COXpaHEHUs, JJIEMEHThl MEXaHUKH IKUAKOCTEH, 3aKOHBI
TepMOANHAMUKH ((u3nKa, pu3ndeckas XuMus);
® OCHOBBI TEOPUM XHUMHUYECKON CBSI3M B COCAMHEHUSX DPa3HBIX THUIIOB, CTPOCHHUE BEIECTBA B
KOHJICHCUPOBAHHOM COCTOSIHUH.
Ymemn:
® TIPOBOJUTH aHAIM3 QYHKIIUH, periaTh ypaBHEHUS U CUCTEMBI TudPepeHIINaTbHBIX YPaBHEHHI;
® pelaTh TUIIOBHIE 33]]a4H, CBSI3aHHBIE C OCHOBHBIMH pa3jiesiaMu (PU3uKH;
® BBINOJHATh OCHOBHBIE XUMHUYECKHE OTEPAIMH, HCIIOIH30BaTh OCHOBHBIE XMMHUUYECKHE 3aKOHBI,
TePMOJAMHAMUYECKHE CITPABOYHbIC JAaHHBIC B OPTAaHMYECKON M HEOPTaHMYECKOW XUMUH,

® CIOJIb30BaTh WHGOPMAIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJOTHUH, aKTHBHO TOJIb30BaThCS

CJIOBApSAMHM U IPYTUMHU MTOMCKOBBIMU CHCTEMAMH;

Bnaoemo:
® METO/JaMHU MPOBENCHUS PU3NIECKIX U3MEPEHUH, METOJaMH KOPPEKTHOM OIEHKH MOTPEITHOCTEN
MPU TTPOBEICHUH TTOJTMMEPHU3AIMOHHOTO TIPOIIECCa;

® TEOPETUYECKUMH METOAAaMH OINHCAHUSI CBOMCTB MPOCTHIX U CIOKHBIX BEIIECTB HA OCHOBE TEOPUU

CTPOEHHUSI OPTAaHUYECKUX COCANHEHUMH;

® OCHOBAaMH CaMOKOHTPOJIS, CaMOOIICHKH, TPHHATHS PEIIEHWNA W OCYIIECTBICHHUS OCO3HAHHOTO

BbIOOpA B yueOHOM 1 MO3HABATENbHOM 1€ATEIbHOCTH;

® [IEpPBOHAYAIBHBIMU CHUCTEMATU3UPOBAHHBIMU MPEJCTABICHUSIMUA O BEILIECTBAX, UX MPEBPAIICHUIX

Y MIPaKTUYECKOM MTPUMEHEHUHU, TOHATUHHBIM anmnapaTtoM U CUMBOJUYECKUM S3bIKOM XUMHH;

e () yCTHOW ¥ MUCbMEHHOU PEYbI0, MOHOJIOTUYECKONH KOHTEKCTHOU PEYbIO.

JlaHHass JOUCHMIUIMHA WMEET JIOTHYECKYI0 M COJAEPKATEIbHO-METOIUYECKYI0 B3aHMMOCBS3h C
MOCIEAYIOMUMHU  TUCIUIUIMHAMU W TPAKTUKH Yy4eOHOro IUiaHa, I KOTOPBIX OCBOCHHE JaHHOM
JUCIHUIUTMHBI HEOOX0IMMO KaK IMpeIIecTByIoNIee, a UMEHHO:

e Teopernyeckrue OCHOBBI OPraHUYECKOU XUMUU



e  XWUMUS reTePOIUKINYECKUX COSTUHEHUN

e XumMuyeckoe MOIUPHUITMPOBAHUE TTIOBEPXHOCTH

e JlpakTnka 1O TOJYYCHHIO TPOPECCHOHAIBHBIX YMEHHUW W  OIBITA
NesATeIbHOCTH (B T. 4. [lemarornueckas mpakTuka).

po¢eCCHOHATBHON

IIpy ocBOeHMM JaHHON IUCIMILIMHBI OOYYAIOUIUICS  CMOXET MPOACMOHCTPHUPOBATh (YACTHYHO)
cienyomye 0000mennbie TpyaoBble GyHknun (OTD) u Tpynossie pynkuuu (TD):

Kon u naumenoBanue O60011eHHBIE TPYAOBbIE (YHKIIUH TpynoBsle GyHKINN
npo¢ecCHOHANTBEHOTO
CTaHJ1apTa Kon HanmenoBanme HaunmenoBanue Kog
01.001 ITenmaror A Ilegarornueckas O6wenenarornyeckas ¢pynkims. | A/01.6
(memaroruueckas JeSTeNILHOCTB 110 OO0yueHue
JesATENbHOCTD B cepe HPOCKTUPOBAHUIO U
JIOIIKOJIBHOTO, peanu3anun
Ha4aIbHOTo 00IIero, 00pa3oBaTeIbHOro Iporecca
OCHOBHOTO 00111eTO, B 00pa30BaTeIbHBIX
CpeIHero o0LIero OpraHU3aLHsX JOUIKOIBHOTO,
oOpa3oBaHus) HA4YaJILHOrO OOIIETo,
(BOCTIUTATEITD, YUUTEIb) OCHOBHOT'O OOILETO, CPETHErO
o0m1ero oOpazoBaHUs
40.011 A | IlpoBenenue HayyHO- OcymectBienue nposenenus | A/01.5
[TpodeccnonanbHbIi HCCJICI0BATEIIbCKUX H paboT 1Mo oOpaboTke u
CTaHAPT ONBITHO-KOHCTPYKTOPCKUX | aHAJIM3y HAYYHO-TEXHUYECKOMN
«Creuuanuct 1o pa3paboToK MO OTACNbHBIM | HHGOPMAIIUU U PE3YIIbTaTOB
Hay4HO- pazzenam TEMBI MCCIIEIOBAHU I
HCCIIEIOBATEIIbCKUM U
ONBITHO-
KOHCTPYKTOPCKUM
pa3paboTKam»»

4. TpeOoBaHusl K Ppe3yJabTaTaM OCBOGHHSl JAWUCHUILVIMHBI (KOMIIETEeHUHHM 00y4aromerocs,

(opmupyembie B pe3yabTaTe 0CBOCHUSI JUCIHHUIJIMHBI (MOYJIs1)

Hpouecc HU3YyUYCHUA JHUCHUIIINHBI «BLICOKOMOJ'IeKyJ'IprHHe COCAUHCHUA)  HAIPABJICH Ha

(hopMupoBaHKE CIEAYIONINX YHUBEPCATBHBIX U MTPO(PECCHOHATBHBIX KOMIETEHITUH:

Konasr o
. CoaepxaHre KOMIETEHIUH
KOMIIETEHITUHA
YK-8 Crnioco6eH co3maBaTh U TIOJIEPKUBATH B TTIOBCEAHEBHOM )XKU3HU U B

KOH(DJIUKTOB.

npodeccnoHaNbHOM EeATENBHOCTH 0e30MacHbIe YCIOBHS KU3HEICATETbHOCTH JITIS
COXpaHEHUs MPUPOTHOM CPe/Ibl, 00ECTICUCHHST YCTOMYMUBOTO Pa3BUTHI OOIIECTBA, B
TOM YUCJIE IIPU YTPO3€ U BOSHUKHOBEHUHU YPE3BBIYANHBIX CUTYallMi U BOCHHBIX

TCXHOJIOTUYCCKUX MPOHCCCaX U OKPYXKAOIIEM MUPEC, a TAKKC

ACATCIIbHOCTH

Crnioco0eH UCToIb30BaTh 3HAHUS O CTPOEHHUH BEILECTBA, TPUPOIEC XUMHUUECKON
MK-1 CBSI3M U CBOMCTBaX pa3JIMYHBIX KJIACCOB XMMHUYECKUX JIEMEHTOB, BEIIECTB U
MaTepUasIoB sl TOHUMaHUS MEXaHU3Ma XUMHUECKUX PEeaKIUi, TPOUCXOASIIUX B

€CTeCTBEHHOHAYYHbIE 3HAHUS JUIs PEIIeHUs 3a]1a4 podeccroHalIbHON




CrniocoGeH npuMeHsThH COBPEMEHHYIO alllaparypy Ipu MPOBEICHUN HAyYHBIX
K-2 HCCIIEIOBaHMM, a TAKXKE COBPEMEHHBIE TEOPETUUYECKUE IPECTABICHUS
XUMHUYECKON HaYKU JUIS aHAIN3a SKCIEPUMEHTAIbHBIX JaHHBIX

YHuepcaibHbie koMmneTeHinu Boinyckunkos (YK):

- CHocoOeH co3/1aBaTh W TMOMJEPKUBATH B TOBCEIHEBHOW JXH3HU U B MNPOPECCHOHATHLHON
NEeSTeIbHOCTH O€30MAacHble YCJIOBHUS KU3HENCSITENBHOCTH I COXPaHEHUs TPUPOAHON Cpebl,
o0OecrieueHrsT YCTOWYMBOTO Ppa3BUTHS OOMIECTBA, B TOM 4YHCJE MPU Yyrpo3e W BO3HUKHOBECHUU
YpE3BBIYAHBIX CUTYAIMi M BOCHHBIX KOH(MIUKTOB (YK-8).

[popeccnonanbubimu  komnerenuussmMu  (IIK), coorBerctByrommmu  Buay  (BHAAM)
npodeccnoHaNbHOM eATEIbHOCTH, Ha KOTOPBIN (KOTOpbIE) OPUEHTHPOBAaHA TporpaMMa OakajiaBpuaTta:
HAYYHO-HMCCJIeI0BATeIbCKAS 1eSITeIbHOCTh:

- CMIOCOOHOCTBIO BBITIOHATH CTAHAPTHBIC Olepaluy 1o mnpeiaracMbiM Metoaukam (IMK-1);

- CIOcOOCH MPUMEHATH COBPEMEHHYIO anmaparypy IpH MPOBEACHUU HAYYHBIX MCCIIEIOBAHUM, a TAKkKe
COBPEMEHHBIC TEOPETUUYECKUE MPEJCTABICHUS XMMHUUYECKOW HAYKH IS aHaIM3a SKCIEPUMEHTAIBHBIX
nannbix (IMK-2).

B3anMocBs3p IUTAaHUPYEMBIX pe3yJdbTaTOB OOY4YeHHs] MO AUCHUILNIUHE C (OPMUPYEMBIMU
komnerennusamu OITOIT:

- pesynbratel ocBoeHuss OIIOIl GakanmaBpuara ompenenstorcsi MPUOOPETaeMbIMU BBITYCKHUKOM
KOMIIETEHIIUSMH, T.€. €T0 CHOCOOHOCTHIO MPUMEHSATH 3HAHHS, YMEHUS U JIMYHbIE KaYeCTBAa B COOTBETCTBHH C
3a1a4aMu Ipo(hecCHOHATBHOM IEATEIbHOCTH.

B pesynbrare ocBoenust mannoit OIIOII 6akanaBpuara, B coorBerctBun ¢ ®I'OC BO no gannomy
HATIPABJICHUIO TOJTOTOBKH, & TAK)KE BBIMICYKA3aHHBIMHU MPOPECCUOHATBHBIMUA CTAaHAAPTAMH, BBITYCKHUK
JIOJKEH MPUOOPECTH CIeyole KOMIETEHIINN: YHUBEPCAIIbHbIE U MTPodeccuoHalbHEIE.

Kareropus (rpynmna) Koa u nHaumenoBanme Koa n HaumMeHoOBaHNe HHAUKATOPA JOCTHKEHUSA
YHUBepCAJIbHBIX YHUBepPCAIbHOI YHUBEPCATbHOI KOMIETEHIINU
KOMIeTeHI Uil komunerenum (YK)
YK-8.1. Ananuzupyet (pakTopbl BpeAHOTO BIMSIHUS
YK-8. CriocobeH | PIEMEHTOB Cpebl 0OUTaHUS (TEXHUYECKUX CPEJICTB,
CO3/aBaTh 1 | TEXHOIOTMUECKUX MPOLECCOB, MaTEPUAIIOB, 3[aHUI U

COOPYKEHHI, IPUPOAHBIX U COLMANBHBIX SBJICHUN)

IOAIEPKUBATH B K82 1
o -8.2. UneHTnduImpyeT onacHsle U BpeIHbIC
IIOBCEIHEBHOMN XU3HU U B y A puupy M Bped
o (aKkTOpBl B paMKax OCYIIECTBISIEMOH A TeTbHOCTH
npodeccnoHanbHOMI
6 YK-8.3. BoisiBisieT mpo0ieMbl, CBSI3aHHBIE C

ACATCILHOCTH OC3OMACHEIC HapyIIeHUSIMU TEXHUKH 0€301MacHOCTH Ha pabouem

ycroBHi MecTe; Tpe/iyiaracT MEpPONPHUSTHAX T10
Bbezonacnocts KU3HEEATENPHOCTH  JUIA | peoTBPAILICHUIO Ype3BHIYAITHBIX CHTYALHil
KU3HEICATCIPHOCTH COXpaHCHUS  TPUPOAHOU | YVK-8.4. Pa3zbscHsCT NpaBuiia MOBEACHHS IPH

cpensl, o0ecIeueH sl | BO3HMKHOBEHUHU YPE3BbIYAHBIX CHTyaIHii

YCTOMYUBOIO pa3BUTHS | MPUPOJAHOIO M TEXHOI'CHHOT'O IMPOUCXOXKICHUS,
o0miecTBa, B TOM 4YHCIIE | OKa3bIBaeT MEPBYIO MOMOIIb, OMKCHIBACT CIOCOOBI
HpI/I yrpOSe u yY4acCTrd B BOCCTAHOBUTCIIbHBIX MCPOIIPUATHUAX
BO3HHKHOBEHHNH
YPE3BBIYANHBIX CHUTYaILMI
Y BOGHHBIX KOH(JIUKTOB.

B karteropuu " YHuBepcajibHble KOMIETEHIINH BHIMYCKHHUKOB''

YK-8. Cuocoben co3naBarts W MOAJNEPKUBATH B MOBCEIHEBHON XU3HU U B MPOPECCHOHAIBHOM IESTEIbHOCTH
Oe3omacHple YCIOBHUS JKU3HEACATEIBHOCTH JUIS COXPAaHEHHS IPHPOAHON Cpenbl, OOecHedeHus YCTOHYHBOTO
pa3BuTHs OOIIECTBa, B TOM YHCIIE MPH Yrpo3e W BO3HUKHOBEHUHM YPE3BBIYAMHBIX CUTyallMd M BOEHHBIX
KOH(JIUKTOB.



3HaTb: (aKTOphl BPEIHOrO BIMSAHHUA OJIEMEHTOB Cpelbl OOMTaHUS (TEXHUYECKUX CPEICTB,
TEXHOJIOTMYECKUX IPOLECCOB, MAaTEPHUANIOB, 3JaHUM M COOPYKEHUN, IPUPOAHBIX M COLMUAIbHBIX
SIBJICHHI1); HOPMAaTUBHBIC TPEOOBaHUS TEXHUKN 0€30IaCHOCTH.

YMerb: uaeHTU(UIIUPOBATH ONACHBIE U BpelHbIe (PAKTOPhI B paMKaX OCYIIECTBISIEMOH AEATEIbHOCTH;
BBISIBJIATH MPOOJIEMBI, CBSI3aHHBIE C HAPYILIEHUSMH TEXHUKH O€30IaCHOCTH Ha pabodeM MecTe; Mpeaaraet
MEPOIPUATHAX 10 MNPEAOTBPAILECHUIO YPE3BBIYAWHBIX CHUTyalUil; pEealu30BbIBATb HOPMBI TEXHUKU
0€30I1aCHOCTH.

Baajgerb: npaBwiiaMM TOBEACHUS INPU  BO3HMKHOBEHHMM 4YPE3BBIYAWHBIX CHUTyallUld IPUPOJHOIO U
TEXHOTEHHOT'O TPOUCXOXKICHUSA; OKa3bIBaCT IMEPBYIO IIOMOIb, OIMCHIBAET CIOCOOBI YYacTHs B
BOCCTAHOBUTEJIbHBIX MEPOIIPHUATHUSAX; METOJaMH O€30MIaCHOM paboThl B XUMHUYECKON J1ab0paTopuu.
I[podeccnonanbubie komnerenuuu (IK):

ITIK-1. CnocoGeH HucIob30BaTh 3HAaHUS O CTPOSHUU BEILECTBA, IPUPOJIE XMMUYECKOH CBSI3U U CBOMCTBaX
Pa3IMYHBIX KJIACCOB XUMHYECKHMX DJIEMEHTOB, BELIECTB M MAaTEPHUAJIOB Ul IOHMMAaHUS MEXaHU3Ma
XUMHMYECKHUX pEeaKLUi, MPOUCXOIAUIMX B TEXHOJIOIMYECKHUX IPOLIECCaX U OKPYXKAIOUIEM MHUDPE, a TaKkKe
€CTeCTBEHHOHAYYHbIC 3HAHUS JIJIsl pEIICHUS 3a/1a4 PO eCCHOHAIBHON AEATEIbHOCTH.

Koa 1 HanMeHOBaHMe HHAUKATOPA J0CTHKEHHS NPO(PECCHOHAIBHOM KOMITETEHIMH

IIK-1.1. Hcnonp3yeT 3HaHHUA O CTPOECHHUU BEILIECTBA, NPHUPOJE XUMHUYECKOW CBSI3M M CBOMCTBax
Pa3IMYHBIX KJIACCOB XUMHMYECKHMX DJIEMEHTOB, BELIECTB M MAaTEPHUAJOB JUIS NOHUMAaHUS MEXaHU3Ma
XMMHMYECKHUX PEAaKLMH, IPOUCXOIAIINX B TEXHOJIOTHYECKUX ITPOLIECCaX U OKPYKAIOIIEM MUDE;

IIK-1.2. TIporHo3upyeT CBOMCTBAa XMMHUYECKUX COCIUHEHMH M MaTepHajoB Ha OCHOBE JaHHBIX 00 HX
CBOMCTBAX U XUMUYECKOM CTPOEHUH;

IIK-1.3. Hcrome3yeT COBpEMEHHBIE TEOPETHUECKHME NPEACTABICHUS XUMHYECKOW HAayKH W
€CTECTBEHHOHAYYHbIE 3HaHUS B CBOEH NMPOPECCUOHATBHON JESITEIbHOCTH.

3HaeT: cozpep:KaHME, CYIIHOCTb, 1 OCOOEHHOCTH M3Y4aeMbIX SIBICHUHM M MPOIECCOB, 0a30BbIE TEOPUH B
IIPEIMETHOM 00JIaCTH; 3aKOHOMEPHOCTH, ONPEIEISAIONIMEe MECTO IpeaMeTa B OoO0Iled KapTHMHE MUpa;
IporpaMMbl M y4eOHUKH IO MPENnoJaBacMOMYy IpPEIMETy; OCHOBBI OOIIETEOPETHUYECKUX TUCLHMIUIMH B
00bEMe, HEOOXOTUMOM JJIsi PEUIeHHs MEeAarorMyeckuX, Hay4HO-METOJMYECKUX M OpraHu3allliOHHO-
yIOpaBIE€HYECKUX 3aJad IMeJaroruka, I[CUXOJIOTUs, BO3pacTHas (U3MOJIOTHS; IIKOJbHAs T'MTHEHA;
METOJIMKA MPETnoJaBaHus MPEIMETA).

YMmeer: aHanu3upoBaTh 0a30Bble NPEIMETHBIE HAYYHO-TEOPETHMUECKHUE MPEJCTABICHUS O CYIIHOCTH,
3aKOHOMEPHOCTSX, IPUHIIUIIAX U OCOOCHHOCTSAX U3yYaeMbIX SIBICHUN U IPOIIECCOB.

Buaneer: HaBblKaMM TOHMMaHMS W CHCTEMHOIO aHaiM3a 0a30BbIX HAYYHO-TEOPETHYECKUX
MPEJCTaBICHUN JJIs pelIeHus MpoQecCHOHaNbHbIX 3ajay.

IIK-2. CnocobGeH NMpUMEeHSATh COBPEMEHHYIO amlmnapaTypy NpH MpPOBEIECHUH HAay4yHBIX HMCCIEJOBaHUM, a
TaK)K€  COBPEMEHHBIE  TEOPETHMYECKHE  NPEJICTABICHHS  XMMHMYECKOM  HAyKM JUI1  aHaiau3a
JKCIEPUMEHTAIBHBIX IAHHBIX.

3HaeT: NpUOpPUTETHBIE HANIPABJICHUS pa3BUTHS oOpa3oBaTenbHOM cuctembl PO, TpeGoBaHMs MPUMEPHBIX
00pa3oBaTeNbHBIX MPOrpPaMM MO Y4eOHOMY MpEIMETY; MEepeuyeHb U CoJepXKaTelbHble XapaKTePUCTUKU
y4eOHOM TOKyMEHTallMU N0 BOIPOCAM OPraHU3alUH U pean3alii 00pa3oBaTeIbHOTO Ipolecca; TEOPUIO
U TEXHOJIOTUM Yyd4eTa BO3pPACTHBIX OCOOCHHOCTEH OOy4aromuxcs; NpPOrpaMMbl M Y4eOHUKH 1O
[IPENOAABAEMOMY IIPEAMETY.

YMeer: KpUTHYECKH aHAIU3UPOBATh yuyeOHBbIE MaTepuaibl MPEAMETHOM O0JAacCTH C TOYKH 3PEHUsl HX
HayYHOCTH, IICHMXOJIOrO-TIeJarOTHYECKOH U  METOAOJOTHYECKOH Ie1ecO00pa3HOCTH HCHOJIb30BaHUS;
KOHCTPYHPOBaTh cojepxaHue oOydeHHUs MO MPEeIMETy B COOTBETCTBUU C YPOBHEM pa3BUTHSI HAyYHOTO
3HAaHUS U C YYETOM BO3PACTHBIX OCOOCHHOCTEH 0Oydaroluxcs; paspabaTeiBaTh pabouyio Mporpammy Ho
IpeaMeTy, Kypcy Ha OCHOBE IMPUMEPHBIX OCHOBHBIX 00IIe00pa3oBaTebHBIX MPOrpaMM U 00ecreunBaTh
€€ BBIIOJIHEHUE.

Baaneer: HaBbIKaMu KOHCTPYMPOBAHHMS IIPEAMETHOTO COAEPKAHUSA M aJalTaliy €ro B COOTBETCTBHM C
0COOEHHOCTSIMM LIEJIEBOM ayTUTOPHH.



B pesynbrare u3ydeHus JUCHMIUIMHBI BBITYCKHUK (CIELUAINCT) JOHKEH IPUOOPECTH CIIeAYIOIne
npodeccuoHaIbHbIC 3HAHUS, YMEHHSI U HABBIKU:
3Hamb. - OCHOBHbIE MOHATUA XuMHM U Qu3suku BMC, Meronsl cuHTE3a HOJIMMEPOB, OCOOEHHOCTH
CTPOEHMSI MAKPOMOJIEKYJI U UX ITOBEACHUS B pacTBOpax;

- KJIacCU(PMKALMIO IOJIMMEPOB, UX BAKHEMIIMX MpPENCTaBUTENIEH M HMX NPUMEHEHHE, CTPYKTypy H
OCHOBHBIE (pU3MUECKUE CBOMCTBA MOJIMMEPHBIX TEIl;

- OCHOBHBIE METOBI IIOJYYEHHUS U UCCIIENOBAHUS IOJUMEPHO-KOMIIO3UIIMOHHBIX MATEPUAJIOB;

- OCHOBHBIE 3Tallbl Pa3BUTHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN, €€ COBPEMEHHOE COCTOSIHUE.
yMmembp: - TUIAHUPOBATb U OCYILLECTBIISTh CHHTE3 ITOJIMMEPOB Pa3INYHbBIMU METOAAMH;

-IIPOTHO3UPOBATH CBOWCTBA M OKCIUIyaTallMOHHBIE BO3MOXKHOCTH IIOJMMEPOB HA OCHOBAHMHM MX
MOJICKYJISIPHOM U HaIMOJIEKYJISIPHOM OpraHM3aliy, arperaTHoro, pazoBoro u (YU3NYECKOro COCTOSHUIA;

- IJIJAHUPOBATh U OCYLIECTBIIATH aHAIU3 IIOJMMEPOB U IMOJIMMEPHO-KOMIIO3ULIMOHHBIX MaTEPUAIIOB;

- CaMOCTOSITENIFHO PaboTaTh ¢ y4eOHOH W CIPaBOYHOM JUTEPAaTypod MO XWMHUHU BBICOKOMOJIEKYISIPHBIX
COCTUHEHHI;

- NPUMEHATh K NPUPOIAHBIM OOBEKTAM IOJIMMEPHOM IMPHUPOJAbI OCHOBHBIE TEOPETHUECKHUE IOJIOKEHUS
kypca BMC.

61a0emp’ - TEXHUKOM dKCIIEPUMEHTA MOJIYYEHUS U UCCIIEJOBAHMSI TIOJIMMEPHBIX MaTepUAIOB;

- YCTaHOBJICHUEM KOPPEISALMOHHBIX 3aBUCUMOCTEN CTPYKTYypa — CBOMCTBO;

- COBPEMEHHBIMH (PU3UYECKIUMH U (PU3UKO-XUMHIECKIMH METOAaMHU MCCIIEIOBAaHHUS B XMMUU TIOJIMMEPOB.

OOuwmM CcpelcTBOM KOHTpOJIs SBJISETCS BBEIACHHAs B YyHUBEpPCUTETe OalsIbHO-PEHTHUHIOBas
crcTeMa OICHKH YCIIEBAEMOCTH CTY/ICHTOB CIICMAINTETa U HAIPaBJICHUH OakaiaBpHuara.

®opMBbI KOHTPOJIS:

- TeKyIe pyoeKHbIe KOHTPOJIbHBIE (KOMITBIOTEPHBIE TECTOBBIC 3aaHNs);
- pelTHHTO-0aJlJIbHAsL CUCTEMA KOHTPOJIS 3HAHU;
- DK3aMEH.

[Ipyu npoBeneHUM yueOHBIX 3aHATHH oOecmeyuBaeTcss pa3BUTHE Y OOYYAIOIIUXCS HaBBIKOB
KOMaHJHOW paboThl, MEXJIMYHOCTHON KOMMYHHUKAIlMM, TPUHATHS PpEHICHUH, JUACpPCKUX KadecTs.
Hcnonb3yercsi MPOBEACHUE MHTEPAKTUBHBIX JIEKIIMH, TPYNIOBBIX JUCKYCCHUMN, POJIEBBIX UIp, MaTepHalbl Ha
OCHOBC pPE3YJIbTAaTOB HAYYHBIX HCCHe,Z[OBaHHﬁ, B TOM 4YHCIC C YUYCTOM PEruOHAJIbHBIX ocoOeHHOCTE
npodeccHoHabHOM JesITebHOCTH BBITYCKHUKOB W TOTpeOHOCTEH paboroiareneit. B Kypce HMCIONb3yrOTCA
MaTepHasbl, IOJYYEHHBIE HA OCHOBE pE3yJbTaTOB IPOBEACHHBIX HAYYHBIX HCCIEIOBAHUN, IIpU
BBINIOJTHEHUM  BBIMYCKHBIX KBaTU(UKALMOHHBIX padoT B & ceMmectpe 1O CHEHHATU3ALUAM
«Heoprannueckast xumus», «OpraHudeckas XUMHUsI».



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

7 cemecTp Tabmuma 5.1
JIurepa
Ne AyAHTOpHEIS Cavoctosrensaz KonnuectBo 0aios Tekyueid paboTsl Ui aTTeCTaluu Typa
Heze HaumenoBanue TCMV(BOHPOCOB), 3aHATHUS, YaChl pabora (]
m H3Yy4a€MbIX 110 JaHHOU TUCHUIIIINHE Max
bi 1126 ConepxaHue Yacsl Popma KOHTPOJIS Mun c
BBenenne B XAMHIO Baxxueiiume cBoiicTBa 1 I[Tucemennsle pomamuue | 1,3 2 [1-6],
BBICOKOMOJIEKYJIIPHBIX COEIUHEHUH. MOJIMMEPHBIX BEIIECTB. 3aaHusl (KOHCIIEKT) 10,11
OCHOBHBIE  TOHSATHS,  TCPMHHBL. Knaccudukanus nonuMepos B
Oco6oe noauMepHOe COCTOSIHUE. 3aBHCUMOCTH OT IPOHUCXOXKICHNS,
OT TONOJIOTMH MaKpOMOJIEKYJI.
Knaccudukanus  moJuMepoB IO Krnaccuduxkarus moimMepos 1o 1 ITucemennsle pomamuue | 1,3 2 1-5, 8, 9,
reOMeTpPHH, MIPOUCXO0KICHHIO, XUMHYECKOMY COCTaBy U 3aaHusl (KOHCIIEKT) 11
MOJIEKYJIIPHOM Macce. CTPOCHUIO OCHOBHOM LIETIH.
Kondurypamusi, crepeoxumus ¢ I'nOKoCTh HEeMHBIX 1 Komnmokxsuym, 1,5 2 1-3,9,
KoH(popMaIus TeTTH. Makpomosekyn. Kongurypamus u [MMCbMEHHBIE  JIOMAITHUE 11,12
CrepeoperyisipHble HOJIMUMEDHI. KOH(OpMAIHSI MAKPOMOJIEKYJIBL. 3a7aHus (KOHCIIEKT)
CpenHeuncnoBasi, CpeIHeMaccoBas MozekynspHas Macca u
MOJIEKYJISIpHAs Macca MOJIMMEPOB. MOJIEKYJISIPHO-MaCCOBOE
pacrpeesieHie TOJINMEPOB.
MeTopt CHHTE32  IIOJINMEPOB. BryrpumonekynspHoe Bpamenue | 1 Komnmoxsuym, 1,5 3 [1-6], 8,
Hennas panuKaibHast ¥ THOKOCTH MaKpOMOJICKYII. NUCbMEHHBIE JIOMaIlHHe 911
MOJMMEpU3aLIUsL. Crioco0sb1 3a1aHus (KOHCITEKT)
WHHULAUPOBAHUS peaxuuit [ToaroroBka mo Teme
MOJIMMEPH3aIINH. IKCTIEPUMEHTA.
ONeMeHTapHbIe CTaauu  PEaKIuu Krnaccudukarus memnHsix 1 ITucemensasle gomammsue | 1,3 2 [1-6], 8,
nojuMepu3anuy.  MHAImMHupoBaHue MOJIMMEPH3AIMOHHBIX MTPOIIECCOB. 3ajaHusl (KOHCIIEKT) 10
XHUMHUYECKOE, TEPMHUYECKOE,
(oroxumHuyecKoe.
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6 Honnas mnonumepusanus. OOmue 4 KuHeTHka KaTHOHHON 1 KomnokBuym, 1,3 3 1,3,5,6,
3aKOHOMEPHOCTH HOHHOMI MOJIMMEPHU3ALIHH. MMCbMEHHBIE JOMAIlHUE 8,9, 10
MTOJIMMEPH3AIIHH. OcHOBHEBIE OCHOBHBIE OTJIMYHSA 3a/1aHusl (KOHCIICKT)

CHOCOOBI  TIPOBEACHUS  PCAKITHiA MOJIMMEPU3AIIMOHHBIX U
[TOJIMMEPHU3ALIHH (paguKabHOM, ITOJIMKOHIEHCAIIMOHHEIX
KaTHOHHOM, aHHOHHOI). IIPOLIECCOB.

7 Hounas (kaTanuTHUeCcKast) 3 CriocoObI MPOBEACHHUS 1,5 ITucemennsle pomamuue | 1,5 3 1, 3,5, 6,
TTOJIMMEPH3AIIHSL. Karunonnas MOJIMMEPU3AIIAN: B Macce, B 3aIaHns (KOHCTIEKT), 8,9, 10
MOJTMMEPH3aIIHSI. pacTBope, B CYCIICH3UHU U KOHTPOJIbHAS paboTa
PerynupoBanue MOJIEKYJIIPHOU 3MYJIbCUU.

MacChl TIOJIUMEpA TPHU IMPOBEICHUU
peaKIuy MOoJIMMepU3aIin IToaroroBka 1o TeMe
IKCIIEPUMEHTA.

8 AunonHas MTOJTUMEPH3AIIHS. 3 Tuns! peakunit 1,5 Komnmoxsuym, 1,3 3 3,4,6,8,
OcCHOBHBIE cTagnu mporiecca IMOJIMKOHIeHCAni. PaBHOBECHBIE HUCHbMEHHBIE JTOMAIITHHAE 9,10, 11
Kunernueckue 3aKOHOMEPHOCTH KOHJICHCAI[UOHHBIC MTPOIECCHI. 3a7aHus
mporiecca.

. 11 20
INEPBASA PYBEXKHAS ATTECTALUS (KOMIIBIOTEPHBIU TECT)

10 XUMHUUECKHE CBOMCTBA U XUMHYECKHE | 2 3 [NomumepananornyHbIe 1 Komnmoxsuym, 1,3 2 1,3,4,7,

npeBpaimieHust noauMepoB. CBoiicTBa MIPEBPAIICHUS U MMMCbMEHHBIE TOMAIIHUE 8,9, 12

pPacTBOpPOB MOJUMEPOB. OHTAIBINS U
[Tapametp

SHTPONMS  CMELICHHS.
pactBopumocTH [ misaebpanTa.
ITonukoHneHCATMOHHBIE TIOJUMEPHI.

BHYTPUMOJIEKYJISIPHBIE PEAKIINH.
KomnuraTusHble CBOMCTBA
pPacTBOPOB MOJIMMEPOB.

HO,I[FOTOBKa 10 TEMC
OKCIICPpUMCHTA.

3a1aHus (KOHCITEKT),
pedepar
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11 [Momukonpencanms. Kiaccudukamms, I'omo-, reTepononmmkonaeHcarys, | 1 Kommoxsuym, 1,3 1-4,7,8,
TEPMUHOJIOTUSI. [onmamunel u OCHOBHBIE 3aKOHOMEPHOCTH IIUCbMEHHBIE JJOMAIlIHUE 10, 12
nonm3dupsl. CriocoObl MOTy4EHUS. MPOTEKaHus Mmpolecca. 3a7aHusl (KOHCIIEKT),

Hcnonp3oBaHne XUMUYECKUX PEAKLU pedepar
MakpOMOJIEKYl Ui XUMHYECKOIO H IToaroroska mo teme

CTPYKTYpHO-XUMHUYECKOTO IKCTIEPUMEHTA.

MOJU(PHUIUPOBAHHS MOJTMMEPHBIX

MaTEepHaJIOB.

12 I'omo-, TeTepPOTIOIMKOHICHCAITHSI. TepMoarHaMuKa pacTBOPOB 1 I[Tucemennsle pomamraue | 1,5 1,3,7,8,
Kunernueckue 3aKOHOMEPHOCTH nonumepoB. CTpyKTypa 1 3aaHusl (KOHCIIEKT) 9,10, 12
peaximu. Ha/IMOJIEKYJISIpHAst OpraHU3aIHs
I'uoponurnyeckas MONMKOHICHCALUS KPHCTAIUIMYECKUX TTOJTUMEPOB.

KaIlpoJIaKTama.

13 XUMH4eckue MIpeBpalleHus [NonmumepananoruyHbie 1 Komnmokxsuym, 1,5 [1-6], 7,
MOJIMMEPOB 0e3 W3MEHEHHs CTeleH! MIPEBPAIICHUS. pedepar 11
MOJIMMEPH3aLINH. IToaroroBka 1o Teme
BHyTpuMoIneKynsipHbIE TPEBpPAIICHHSL. IKCTIEPUMEHTA.

14 MaxkpoMOoIIeKyISIpHbIC peakuuu. Teopus ®nopu-Xarruaca. | 1 [Mucemennsle nmomamuue | 1,3 1-4,7, 8,
CumBanue, OTBEpPXK/ACHHE, CBoiicTBa pacTBOPOB MTOJUMEPOB: 3a1aHus (KOHCIIEKT) 9
CTPYKTYpUPOBaHHE MaKpOMOJIEKYJI HaOyxaH#ue, BSI3KOCTb.

MOJIMMEPOB.

15 Xumuueckue MPEeBpaIICHUS TepmoauHaMuka u 1 Kommoksuym, 1,3 [1-6], 7,
MOJIMMEPOB C YMEHBIICHUEM CTEICHH MOJIEKYJISIPHBIN MEXaHU3M MUCbMEHHBIE JJOMAIlIHUE 9,10, 12
nojuMepu3anuu. JlecTpyKIus. BBICOKOJTACTHYECKHX 3aJJaHHS.

PenakcauronHele SIBJICHUSA B JeopMaITHii.
MoJIMMepax.

16 PactBopel mommmepoB. PactBopenwue, OcoOEeHHOCTH MOJIEKYIISIPHOTO 1,5 Konmoxsuym, 1,3 [1-6], 9,
HaOyxaHHe. Heorpanngennoe, CTPOEHHSI TTOJINMEPOB U KonTponbnas padora, 10, 12
OrpaHUYEHHOE HaOyxaHue. MIPUHIIAIIOB YITAKOBKA Pedepar

Huarpammbl  (a30BBIX ~ COCTOSIHUIA.
Oco0eHHOCTH MPOIIECCOB MOTyYEHUS ’
00J1aCTH IPUMEHEHWSI TIOJTUAMHUJIOB.

MaKpOMOJICKYJIL.
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17 Ousnuecknie W (a3oBele cocTosSHUA | 4 3 YcnoBus, HeOOXOAUMBIE IS 1,5 ITucemennsie nomamaue | 1,5 3 4-7,9,
TTOJTIMEPOB. CrexioobpasHoe, KPHUCTAJUTH3AITUHN TIOJTUMEPOB. 3amaausl (KOHCIIEKT) 10,12
BBICOKOAJIACTUYHOE, BSI3KOTEKYyYee TemnepaTtypa KpUCTAILTU3AIMH U
COCTOSIHUSI aMOP(HBIX  TOJUMEPOB. TEeMIIEpaTypa TUIaBICHHUS.

Tepmomexanuueckue kpusbie (T, Ty ). IToaroroBka mo Teme
IKCIIEPUMEHTA.
BTOPASI PYBEXKHASI ATTECTALIMS (KOMIIBIOTEPHBIN TECT) 11 20

Hroro 136 |54 | | 18 22 |40

*Mpumeuanns

— Bce Buapl yueOHO# pabOTHl MOTYT MIPOBOJUTHCS AUCTAHIIMOHHO Ha OCHOBAHHUH JIOKAILHBIX HOPMAaTUBHBIX aKTOB.
— B mensx peanusanuy MHIAMBHAYaIHHOTO MOAX0/A K OOYYEHHUIO CTYACHTOB, OCYIICCTBILIONIMX Y4eOHBIH Mponecc M0 MHAWBUIYAIFHON TPAeKTOPUH B paMKax
MHMBHAYaJIbHOTO pabodero IuiaHa, n3ydeHHe JAHHOW TUCHUILIMHBI MOKET OCYIIECTBISTHCSA depe3 MHIMBHAYaJbHBIE KOHCYJIbTAIIMU MPENOAaBaTeNIs OYHO, B YaCH
KOHCYJIbTAIIUii, MO AIICKTPOHHOM MoYTe, a Takke ¢ ucnonb3oBanueM Webex, mnardopmer qucraniponHoro ooydenus Moodle, nuunblii kaOMHET CTyAeHTa Ha caiite

COI'Y, apyrux anementoB JMOC COI'Y.
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6. OOpa3oBaTe/IbHbIE TEXHOJIOTUH

TpaaunuoHHble JIEKIIUM M NPaKTH4YecKHe (ceMHMHapckue) 3aHdATHS B  (Qopme ¢
HCII0JIb30BAHUEM COBPEMEHHBIX MHTEPAKTUBHBIX TEXHOIOIHH.

Jlekuus-quajaor — colepKaHue MONAETCS Yepe3 CEPUI0 BOIPOCOB, Ha KOTOPHIE CTYIEHT AOJDKCH
OTBEYaTh HETIOCPEICTBEHHO B X0O/I€ JIEKIIUH.

OnnaiiH-ceMMHAp — pa3HOBHUJIHOCTh BEO-KOH(EpPEHLMHU, IPOBEJCHUE OHJIAWH-BCTpEd WIH
Ipe3eHTanuii yepe3 MHTEepHET B pexuMe pealbHOro BpeMeHU. KakIblii U3 y4aCTHMKOB HAaXOIUTCA Y
CBOEro KOMIbIOTEpa (CpeAcTBa CBSA3M), a CBA3b MEXIy HHMMHU MOAJepkKHUBaeTcs depe3 HHTepHeT
IIOCPEACTBOM 3arpy’aemMoro IpWIOKEHUs, YCTAaHOBJIEHHOI'O HAa KOMIBIOTEPE KaKIOTO Y4acCTHUKA
(Zoom, Meet, Skype u ap.)

Buneoxondgepenuus — ceanc Buaeokonpepenucsszu (BKC) — 31o TexHonorus MHTEpaKTUBHOTO
B3aUMOJICHCTBUS JIByX U OOJiee yUaCTHMKOB 00pa30BaTEJILHOrO Ipolecca s oOMeHa uHpopmanueil B
pEeaIbHOM PEXUME BPEMEHHU.

Buneo-sexknuss — cHiTas Ha KaMmepy COKpallleHHas JeKIMs, AONOJIHEHHas QortorpadusiMu u
CXEMaMU, WIITIOCTPUPYIOIAs [T01aBAEMBbII B JIEKLIMU MaTepUall.

TexHosiorust  3JIEKTPOHHOr0  0o0y4yeHMs  (peajnu3yercss TIpH  I[OMOIIM  BJIEKTPOHHOMH
obpazoBatenpHOU cpensl COI'Y  mpu  wucmonb3oBanmum  pecypcoB  OBC, mnpu  mpoBeneHHH
aBTOMATHU3UPOBAHHOTO TECT

Jis nocTukeHusl IJIaHUPYEMBIX pe3ysbTaToB OOydeHHs B JUCLUIUIMHE «BbICOKOMONIEKYISpHbBIE
COEZIMHEHUS» UCTIONIb3YIOTCS pa3IMyuHble 00pa30BaTeIbHbIE TEXHOIOTUU!

1. Ungpopmayuonno-passusarowue mexnono2uu, HapaBIeHHbIE HA OBJIaJeHNUE OOJIBIIUM 3aI1acoM
3HaHUi, 3alIOMUHAHKE U CBOOOJHOE OIIEPUPOBAHUE UMH.

Hcnonp3yeTcss JIEKIIMOHHO-CEMUHAPCKUN METOJ|, CAMOCTOATEIbHOE HW3Y4YEHHE JIUTEpaTyphl,
IPUMEHEHHE HOBBIX HH(GOPMAIMOHHBIX TEXHOJOIMH JUIsI CaMOCTOSTENILHOTO IIONOJHEHUs 3HAHMUH,
BKJIIOYasl UCIIOJIb30BaHNE TEXHUYECKUX U AJIEKTPOHHBIX CPENICTB UH(OPMALIUU.

2. [eamenvnocmHvle — NpaKmMuKo-OpUeHMUpOBAHHble — MEXHOAO2Uu,  HaIpaBJICHHblE  Ha
(dbopMupoBaHHE CHUCTEMbI TPO(ECCUOHATIBHBIX MPAKTUYECKUX YMEHUH MpPHU MPOBEIECHUHU HCCIEIOBaHUM,
o0ecreyrBaroIUX BO3MOKHOCTh KAU€CTBEHHO BBITIOIHATH TPOGECCHOHATIBHYIO 1E€ATEIbHOCTb.

3. Paszsusaiowue npobiemMHo-oOpueHmMuposantvle mexHoio2uy, HarpaBIeHHbIe Ha (GOPMUPOBAHNE
U pa3BUTHE MPOOJEMHOIO MBIIUIEHUS, MBICTUTEIHON aKTUBHOCTH, CIIOCOOHOCTH MPOOJIEMHO MBICIHTb,
BUJIETh U POPMYIHPOBATH MPOOIEMBI, BEIOUPATh CIIOCOOBI U CPEJICTBA JAJISl UX PEIICHUS.

4. JluunocmHo-opueHmuposanHvle mexHono2uu 00yueHus, 00OECIIEUMBAIONIUE B XO0J€ y4eOHOro
IpolLecca y4eT pa3iIMuHbIX CIOCOOHOCTEN 00ydaeMbIX, CO3aHle HEOOXOIUMBIX YCIOBUM Ul pa3BUTHS
UX UHAMBHUIYaTbHBIX CHOCOOHOCTEH, pa3BUTHE aKTUBHOCTH JINYHOCTH B yUeOHOM Mporecce. JINUHOCTHO-
OpUEHTHUPOBAHHBIE TEXHOJOTMH OOY4YEHMsI pealu3yloTcsl B pe3yjibTaTe WHIUMBUIYaIbHOIO OOIIEHUS
IIpenojaBaTelisi U CTyIEHTa IIPU cadye KOJUIOKBUYMOB, IIPU BBIIIOJHEHUH JOMAIIHUX WHIUBUAYAIbHBIX
3aJlaHuM, Ha eXKEeHEeIeIbHBIX KOHCYJIbTALUsAX.

5. Tpaouyuonnvie nexkyuounvie 3anwamuss B (HopMe C  HCIOJIB30BAHUEM COBPEMEHHBIX
MHTEPAKTUBHBIX TEXHOJIOTHH.

6. Jlexyusa-ouanoe — couepkaHue MoJAeTCs Yepe3 CepHI0 BOMPOCOB, HA KOTOPBIE CTYAEHT JOJKEH
0TBEYaTh HETIOCPEICTBEHHO B X0JI€ JIEKIIHH.

7. Buoeokongepenyus — ceanc BugeokoHpepenncssizu (BKC) — 2310 TexHomorus
MHTEPAKTUBHOIO B3aUMOJICHCTBUS ABYX M O0Jiee y4aCTHHKOB 00pa30oBaTENbHOIO Ipolecca a1 oOMeHa
uH(opMalmeil B peaibHOM pexxume Bpemenn (Zoom, Meet, Skype u ap.).

8. Buoeo-nexyus — cHsTasi Ha KaMepy COKpallleHHas JIEKLKs, JOTOJIHEeHHas GpoTorpapusimMu u
CXE€MaMH, WIIIOCTPUPYIOIIAs [T01aBAEMBIH B JIEKIIMM MaTEpHall.
9. Texnonoeusi 21eKkmpoHHO20 00yueHusi (peanu3yercss HpHU TOMOILIM  BIIEKTPOHHOMN

obpazoBatensHO cpensl COI'Y  mpu  ucnonb3oBanuu  pecypcoB  OBC, mnpu npoBeaeHuun
aBTOMATHU3HPOBAHHOTO TECTUPOBAHUS U T. I1.).
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7.  YuyeOHO-MeTOAHYECKOe o0ecreyeHne CaMOCTOSITeIbHOI padoThI

CamMocTtosiTeIbHas pabora OOydYaloImUXCs SBISICTCS OJHMM W3 BHUJIOB YUYCOHBIX 3aHSATHH.
CamocTosiTenpHast paboTa MPOBOIUTCS C MEIBIO:

— CHCTeMAaTH3allM¥ W 3aKPEIUICHHS IOJYUYCHHBIX TEOPCTHYCCKUX 3HAHMM W TNPAKTUYCCKUX YMECHHM
00yJaromuxcs CTyACHTOB;

— yryOJICHHS U PACIIUPEHHUS TCOPETUUCSCKUX 3HAHUM;

— (opMUpOBaHHMS YMECHUU HCIIOJIB30BaTh HOPMATHBHYIO, IPABOBYIO, CIIPABOYHYIO JIOKYMCHTAIUIO M
CHCIHMAIILHYIO JINTEPATYPY;

—  QopMHpOBaHUS  CaMOCTOSATEIBHOCTH  MBIILICHUS,  CIOCOOHOCTEH K  CaMOpPa3BHUTHIO,
CaMOCOBEPILICHCTBOBAHHUIO M CAMOPEATU3aIINH;

— Pa3BHUTHUS UCCIICIOBATCIBCKUX YMCHHIA.

CamocrosTenbHas paboTa OOYYAIOIIUXCS OCYIIECTBISICTCS Ha MPOTSHKCHUU W3YYCHUS BCeH
JMCHHUIUIMHBI B COOTBETCTBHU C YTBEP)KIACHHON B y4eOHOM ILJIaHE TPYAOSMKOCTBIO (111 OYHON (OpPMBbI
oOyueHus 58 4acoB) U COCTOUT U3:

- paboThI CTYACHTOB C JICKIMOHHBIMH MaTepHalaMH, IIOMCKAa M aHaJW3a JUTEPATyphl M DJICKTPOHHBIX
HMCTOYHUKOB MH(GOPMAIUH 10 33JaHHOU TEME;

- BBITIOJTHEHUS 3aJJaHUH JUTsl caMocTosATenbHON padoTel B DNOC COI'Y;

- U3YYCHUS TEOPETUYECKOTO, IPABOBOTO M CTATHCTUYECKOTO MaTepHaia JUIsl MOATOTOBKU K CEMHHAPCKUM
3aHATHAM;

- MOJITOTOBKH K YK3aMEHY.

CamocrosTenpHas paboTa CTYACHTOB IPOBOJUTCSA B BHJC MUCbMEHHBIX JIOMAIHUX 3adaHuii (B
TOM YHCJIC, PA3HOYPOBHEBBIX 3aJ[aHUH ), TOJITOTOBKH KOHCIIEKTOB 110 TEMaM MPAKTHYECKUX 3aHSATHH.

CTyaeHTbl TMHCbMEHHO BBIMOJHSIOT 3aJaHUs Ui CaMOCTOSTEIbHOW pabOThI, IMOJB3YSICh
TEOPETHYECKHM MaTeprajioM (JeKIMH, y4eOHas JIMTepaTypa U HMHTEPHET-PECYPChl IO JaHHOU TeMe),
MOCJIC YEeTOo MPOBOIUTCS 00CYKIACHNE TaHHOW TEMBI ITOJT PYKOBOJCTBOM IPETIOAaBaTENS.

Bompockl, BBIHOCHMBIE Ha CaMOCTOSTEIBHOE HW3YyUCHHE, a TaKXke ydeOHas IuTeparypa H
METOAMYECKUI MaTepHas 1Mo OPraHUu3aIllii CaMOCTOSITEIBHON PabOThI CTYJACHTOB OTPAXKEHBI B Y U4eOHO-
METOAMYECKON KapTe AUCIUILUINHBI «BbicokOoMomneKysipHbie coequHenus» (Tabm. 5.1.), a Takxke Ha caiite
muctanironHoro ooydenus COI'Y mromanka cuctembl «MOODLEY mo cebuike: http://Ims.nosu.ru/.

[To xaxkmoii M3 TeM Ui CaMOCTOSITEIILHOTO HM3Y4YCHHUs, NMPHUBEICHHBIX B pabodell mporpamme,
CTy/JIGHTaM CIieJlyeT CHavajga MPOYUTaTh PEKOMEHJOBAHHYIO JIMTEPATypy M MPH HEOOXOIUMOCTH
COCTaBHUTb KPATKUI KOHCIICKT OCHOBHBIX TOJIOKECHUH, TEPMHUHOB, CBEJICHUH, TPEOYIOIINX 3aIIOMHUHAHUS
SIBJISFOLIIMXCS. OCHOBOITOJIATAIOIIMMHM B 3TOM TEME.

[lpy TOAroTOBKE 3aJaHUl IO  CAMOCTOSTEIBHOHW paboTe CTyACHTaM  HEOOXOIMMO
OPHEHTHPOBATHCS HA KOHCIICKTHI JIEKIIUH, PEKOMEHIYEMYIO JIUTEPATYPY.

Jyis pacuivpeHus 3HaHH 10 JUCIUIUIMHE PEKOMEHIYETCS UCTI0Ib30BaTh HTEpHET-pecypCHl:
MIPOBOJIUTH TIOMCK B Pa3IMYHBIX CHCTEMax, TaKMX KaK OOIIHE MOMCKOBBIC CHCTEMBI: WWW.yandex.ru,
www.google.ru, a TaKKe crieIuaabHbIE ITOMCKOBBIE CHUCTEMBI: WWW.chem.msu.su,
www.chemnavigator.hotbox.ru.

CamocrosiTellbHass paboTa CTYIEHTOB, TNPEAYCMOTPEHHas YYeOHBIM IUIAaHOM, JOJDKHA
COOTBETCTBOBATh Ooyiee TIyOOKOMY YCBOEHHIO HM3y4aeMoro Kypca, (OPMHpPOBATh  HABBIKH
HCCIIEIOBATEIILCKOM pab0OThl U OPUCHTUPOBATH CTYICHTOB Ha YMEHUE MPUMEHATh TCOPSTUYCCKUE 3HAHUS
Ha MPaKTHKE.

3amaHus I CaMOCTOSTEIbHON PabOThI COCTABJISIOTCS 1O pasjeliaM U TeMaM, 10 KOTOPhIM HE
MPEIYCMOTPEHBI  ayJUTOPHBIC  3aHATHSA, JHOO TpeOyeTcs  JOMOJIHUTEIBHO  MpopaboTarh U
MIPOaHAIM3UPOBATh PacCCMaTPUBACMBI MPEIOaBaTeIeM MaTeprall B 00beMe 3allJIaHUPOBAHHBIX YacOB.

3amanus IO CaMOCTOSITEIHHOM padoTe MO AUCIUIUIMHE MOTYT OBITh CIICIYIONTUX BHIOB:

®  KOHCIEKTUPOBAHHE MMEPBOMCTOUHUKOB M JAPYrol yueOHOM JTUTEePaTyphI;
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e mpopaboTka yueOHOro marepuaia (1Mo KOHCIEKTaM JIEKIMK y4eOHOH M Hay4HOH JuTepaTtype) u
HOATOTOBKA JOKJIAJ0B Ha CEMHHApax M MPAaKTHUECKUX 3aHATHUAX, K YYaCTHIO B TEMaTHYECKHX
JUCKYCCHSIX M JICJIOBBIX UTPax;

e paboTa ¢ HOPMATHBHBIMH JIOKYMEHTAaMH W 3aKOHOJATEIbHOW 0a30i; MOMCK M 0030p HAayYHBIX

MyOJIMKaIWi U YJIEKTPOHHBIX NICTOYHUKOB MH(OPMAINH, TIOATOTOBKA 3aKII0YEHUS 110 0030pY;

BBINOJIHEHHE KOHTPOJIBHBIX PadOoT, TBOPUECKUX (TIPOCKTHBIX) 3aJaHHIA;

peleHne 3ajay, BEIIOJIHEHUE YIPAKHEHUH;

HamucaHue pedeparos (dcce);

paboTa c TecTaMy ¥ BOIIPOCAMU JIJIsi CAMOTIPOBEPKHU;

BBITOJIHEHHUE [IEPEBOIOB HA MHOCTPAHHBIE SI3BIKH/C HMHOCTPAHHBIX S3BIKOB,;

MOZIETTMPOBAHKE M/MJIH aHAJIH3 KOHKPETHBIX MPOOJIEMHBIX CUTYalUii;

e 00paboTKa CTAaTHCTHYECKHUX JAaHHBIX, HOPMAaTHBHBIX MAaTEPHAJIOB;

® aHAIN3 CTaTUCTHYECKUX M (AKTHYECKUX MAaTepualioB, COCTaBJICHHE BHIBOJOB HA OCHOBE
HPOBEJICHHOTO aHANIN3a | T.JI.

CamocTtosTenbHas padoTa OJDKHA HOCHTH CHCTEMAaTHYECKHH XapakTep, ObITh MHTEPECHOU u
MIPUBJIEKATEIILHOM JJIS CTY/ICHTA.

Pe3ynbrarhl caMoCTOSTENbHON paboThl KOHTPOJIUPYIOTCS MpernojaBaTelieM U YYUTHIBAIOTCS MpU
aTTecTaluu cTyaeHTta (3auyet). [Ipy 3ToM npoBOIATCS: TECTUPOBAHHUE, SIKCIIPECC-ONPOC HA CEMUHAPCKUX U
MPAKTUYECKHUX 3aHATHUAX, 3aCIyIIMBaHUE JOKIA0B, TPOBEPKa MUCBMEHHBIX paboT U T.1.

CamocrosTrenbHas paboTa CTYIACHTOB IO JUCLUIUIMHE «BBICOKOMOJIEKYNISPHBIE COCTUHEHUS
BKJIIOYAET BBINIOJHEHUE JOMAIIHUX 33JaHUN K KaXIOMY MPAKTHYECKOMY 3aHSATHIO. 3aaHUs COACPIKaT
YCTHYIO TOATOTOBKY IO TEOPETHYECKMM BOIIPOCAM, PpEIICHHMS TEMaTHYECKHX 33Jad IO pasJenam,
MIPONHCH JTA0OPATOPHBIX 3aHITHH.

CamocrosrenbHas paboTa CTYIEHTOB BKJIIOYAECT BBINOJHEHHWE JOMAIIHUX 33/JaHUN K KaKIOMY
MPAKTUYECKOMY H JIaDOpPaTOPHOMY 3aHSTHIO. 3aJaHHs COAEP)KaT KaK MUCHbMEHHBIE BONPOCH U 3aJ1auH,
TaK U YCTHYIO TOJATOTOBKY IO TEOPETHYECKUM BorpocaM. [lJis MOATOTOBKM K 3aHATHSM CTYJEHTHI
MONB3YIOTCA  yUYeOHMKaMH W y4eOHBIMH TIOCOOMSIMHM, YKa3aHHBIMH B CIIHCKE PEKOMEHJIOBAaHHOMN
JUTEpaTyphl, a TAK)Ke HHTEPHET-UCTOYHUKaMHU. Bce MeToinueckne MaTepuasl MpeICTaBIeHbl B CUCTEME
nuctanimoHHoro ooydenust COI'Y.
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8. OueHoYHbIE cpeCTBA /Il TEKYLEro KOHTPOJIS YCIeBaeMOCTH, Py0e:KHOI aTTecTanuuu 1
NPOMEKYTOYHOM aTTECTALMM 110 HTOraM OCBOCHMS AU CHUILINHBI.

Pabouas mporpamma mpeaycMaTpuBaeT MPOBEICHUE JEKIMOHHBIX M MPAKTUYECKUX 3aHATHH, a
TaKXe CIEIYIONIIe BUIbI padOT: CAMOCTOSATENIbHYIO pabOTy CTY/ICHTOB I10 MOATOTOBKE YCTHBIX JOKIIAJI0B U
o0CyXJIeHUH 0 TeMaM JUCIUILIUHBI - pa00Ty B aKTUBHOI M MHTEPAKTUBHOU (hopMax.

Pabouas nmporpamma npearmonaraet TeKyIui 1 MPOMEXKYTOYHbIH KOHTPOJIb 3HAHUH.

@®opMbl padoThI: JIEKIMH, YCTHBIE OMPOCHL, KOHTPOJbHBIE PabOThI, CAMOCTOSITEIILHBIE PAOOTHI
(uTeHue nUTEpATYypHI, paboTa B OUOINOTEKE, AUCKYCCUN).

Buabl koHTpoJsi: Tekymwuii (Ha 71a00paTOPHBIX 3aHATHSAX), MPOMEXKYTOUHBIN (MOIyJIbHOE
TECTUPOBAHUE), UTOTOBBIN (3aUeT B 3 CEMECTpE).

Tekymuii KOHTPOJIb — 3TO HENPEPHIBHO OCYLIECTBISEMbIII MOHUTOPUHT YPOBHSI YCBOCHHUS 3HAHUN
u GopMmupoBaHHS yMEHUN W HaBBHIKOB B TEUCHHE CeMecTpa WIM y4eOHOro roaa. Tekymuid KOHTPOIb
3HAaHWH, YMEHUH U HABBIKOB CTYJCHTOB OCYILIECTBISIETCS B XOJ¢ Y4eOHBIX (ayIUTOPHBIX) 3aHSATHUH,
MIPOBOJIMMBIX 110 PACTIHCAHHUIO.

dopmMaM# TEKYIIET0 KOHTPOJsS BBICTYNAIOT Kopomkue (0o 15 mum.) 3a0aHus, BBIIOIHSEMBIE
CTyJICHTaMH B HayaJie JICKIIUU C IIEJIbIO MMPOBEPKU HATUYMSI 3HAHUM, HEOOXOUMBIX NIl YCBOEHUSI HOBOTO
Marepuaia Wik B KOHLIE JIEKIUH JIUIs BBIAICHEHUS CTEIIEHH YCBOCHUS U3JI0)KEHHOI'O MaTepuana.

Tekylmuii KOHTPOJIb 3HAHUW MPOBOJMUTCS MYTEM OLIEHKH BBINOJHEHHS MUCbMEHHBIX 3aJaHUN K
MIPAKTUYECKUM 3aHATHUSIM, a TAK)KE YCTHBIX OTBETOB HA IPAKTUYECKUX 3AHITHUSIX.

PyOexHbIil KOHTpPOJIb OCYLIECTBISIETC MO Oojiee WM MEHEE CaMOCTOSATENIbHBIM pas3jeiiaM —
y4eOHBIM MOJIYNSAM Kypca W TPOBOAUTCA MO OKOHYAHWU HM3YyYEHHUs Marepuaia MOIyJs B 3apaHee
YCTaHOBJIEHHOE BpEMS.

PyOexHblif KOHTPOJIb MMPOBOAMUTCS C LENbIO ONMpEAETICHHs] KaueCTBa YCBOSGHUSI MaTepuaia yueOHOro
MOJIYJIS B IIeJIOM. B TedeHne cemecTpa MPOBOAMTCS JBA TAKMX KOHTPOJIBHBIX MEPOIIPHSITHS IO TPpadUKy.

[IpoBepka kauecTBa YCBOECHHUS 3HAHUM OCYIIECTBISETCS HE TOJIBKO B YCTHOM, HO U B MMCbMEHHOM
dbopwme. [IpoBenenne pazHbix 0 GoOpMe U MO0 00BEMY YCTHBIX U MUCHMEHHBIX padOT TUCHUTIIMHUPYET
CTYIeHTa, NaéT MpernoaBaTeNlto OCHOBAHUS i1 OObEKTUBHOM OLIEHKH 3HAHUH KaXXAO0TO CTYACHTA MpHU
BBIBEJICHUU CYMMapHOTro 0asuia, MO3BOJISIET CTYACHTY MPEICTABUTh YPOBEHb COOCTBEHHBIX 3HAHUU TIO
MpeIMeTy, YBUAETh CBOM CHIIbHBIEC U CIa0ble CTOPOHBI, UTOOBI YU€CTh UX MPH MOJATOTOBKE K 3a4eTy.

Busibl TEKyniero KOHTpoJIs:

a) YCTHBIN ()pOHTANBHBIN WM MHAWBUIYaTbHBIN OMPOC;

0) mucpMeHHasi cCaMOCTOsATEIbHAas paboTa;

B) YCTHOE U3JIOKEHHE COJIeP)KaHUs, TPOYUTAHHOTO B paMKaX CaMOCTOSITENIbHOM paboTHI;
') YCTHOE BBICTYIIEHUE TI0 TEME O0CYXKACHHUS.

IIpoMeKyTOYHBIN KOHTPOJIb

JucuumninuHa pa3OuTa Ha MOAYJIHM, KOTOpbIE NMPEACTaBISAIOT COOOM JIOTMYECKH 3aBEepILICHHbIE
gacTu pabouell MporpaMMbl Kypca U SBJSIOTCS TEM KOMIUIEKCOM 3HAaHUH M YMEHUH, KOTOpBIE
MTOJIE’KAT KOHTPOJIIO.

KoHTponb ocBoeHUs Mo Tyielt BKIIIOUAeT B C€0sl BBIMOTHEHHE MMCbMEHHBIX KOHTPOJIBHBIX padoT,
MPelyCMOTPEHHBIX pabovel MporpaMMoil TMCHUTUIHHBIL.

B koHie cemectpa MNpPOBOAMUTCS KOHTPOJIBHOE MEPONPUSTHE, BKIIOYAIONIEE KOHTPOIb
MOCJIEIHETO MOJYJIS JJIsl BCEX CTYAEHTOB M KOHTPOJIb, KOTOPBINA MPOXOAAT 0053aTeIbHO T€ CTYACHTHI,
KOTOpbIE UMEIOT 33J0JKEHHOCTh MO MPOLUIBIM MOAYJSAM, a TaKXkKe T€, KTO JKEJaeT YIYyYIIUTh CBOU
PEUTHHT.

[TpoMexyTOYHBII KOHTPOIb OCYIIECTBISETCS MO OATbHO-PEUTUHTOBON CHCTEME.
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Metoauka ¢popMUpOBaHNSA Pe3yabTHPYIOLIEH OLEHKHU
HTorosas OLEHKA CKJIAABIBACTCS KAK CPEIHEB3BELICHHAs IO PE3yJIbTaTaM BCEX OLICHMBACMbIX
paboT Ha MPOTSHKEHUU CEMECTpa, KyJa BXOAAT IMOCEUICHUE JIEKIUI 1 Ja00paTOPHbIX 3aHATHH, OTBETHI
U JIONOJIHEHUs Ha J1JaOOpaTOPHBIX 3aHATUAX, KOHTPOJIbHbIE paOOThl (KOHTPOJIbHBIE CPE3bl M0 UTOram
MOTYJISI).

IIpomMexyTOYHBI KOHTPOJbL - WUTOrOBas OLEHKAa 3HAHMM CTYAEHTa, OCYLIECTBIIACTCSA II0
HAKOIMUTEJIbHOW CHUCTEME CYMMHPOBAaHHEM OauIOB, IOJYYEHHBIX B IPOLECCE TEKYIIETO M PyOex HOro
KOHTPOJIAL.

dDopMa IPOMEKYTOUHOIO KOHTPOJI — 3a4er.

IIpoBenenue TeKyIero U MpoOMeKyTOYHOIO KOHTPOJIA 10 TUCLHUIUIMHE OCYIIECTBIISIETCS B COOTBETCTBUU
¢ Monoxennem COI'Y .2

BaanbHasi cTPYKTYpa OLeHKH

Dopma koumpons Make. koz-
BO OaJJIOB
Tekynias olleHKa CTy/IEeHTa B TeueHue 1-8 HeJlenu COCTOUT U3: 20
* BrinongHeHus 3a1aHnii Ha MPAKTUYECKUX 3aHSATUSIX 10
¢ BrInmostHEHUsT JOMAIITHUX 3aaHuil 5
* CaMOCTOSITETIbHBIX paboT 5
1-51 pyOexxHas miucbMeHHass KOHTPOJIbHas paboTa 15
Tekymias ouenka crynesra B reuenue 10-15 Henenu cocTout us: 20
* BrinongHeHus 3a1annii Ha MPAKTUYECKUX 3aHSATUSIX 10
¢ BrInmostHEHWsI JOMAIITHUX 3aaHui 5
* CaMOCTOSITETIbHBIX paboT 5
2-51 pyOexHas TUCbMEHHAasi KOHTPOJIbHAs paboTa 15
Hroro 70

MeTtoauka GOpMHPOBAHHS Pe3yJIbTHPYIOLIEH OLEHKH 2

B xo7z1e Teky1ero KoHTpost CTy/ieHThI MOryT Habpats 0-70 6asios:

1 —s1 pyOeskHasi aTTecTalMA -MAKCHMAJIbLHO 35 0aJ/1710B; U3 HUX:

Or 0 no 15 OamnoB (pyOexxHass arrecraiys) — TecTUpoBaHUe B LeHTpe TectupoBanus COI'Y wumm
YKa3bIBae€TCs MCIOJIb3yeMasi MpU U3YYEHUM JaHHOM JUCHMIUIMHBI Qopma (mucbMeHHast palora,
KOJUIOKBUYM, 3CC€ U T.11.);

Or 0 5o 20 OGamnoB(Tekymias OIEHKa) — akTHBHasg paboTa 3a JaHHBIM IepuoJ Ha CEMHHAPCKUX
(IpaKTHYECKUX ) 3aHATHSIX

2-51 pyOeKHasl ATTECTAIMSA — MAKCHMAJILHO 35 0a/JI0B; U3 HUX:

Ot 0 1o 15 6annoB(pyOeskHas aTTecTalus) — TeCTHpOBaHUE B ieHTpe TectupoBanus COI'Y;

Ot 0 110 20 GansioB (TeKylas OlIEHKa)— aKTUBHAs paboTa 3a JaHHBIM Meprol Ha CEMUHAPCKUX
(TpaKTUYECKUX) 3aHATHAX

[IpomexyTO4HBIN KOHTPOJIb:

st 3x3amena:

3a yCTHBIN OTBET Ha 3K3aMeHe cTyAeHT morydaet 0-30 6ayos.

CryneHTsl, MOMYYMBLIME B XOJ€ TeKylero u pyoexHoro koHtpois 50-70 6amioB aBTOMaTHUECKH
MOJIY4aroT «3a4eT».

PesynbpTHpyromas oreHka ckiabBaeTcs mo coorBeTcTBytomeit bPC gopmyre.

! TMonoxeHnne o TeKylIeM KOHTPOJE YCHEBAEMOCTH M HPOMEKYTOYHOH aTTeCTalMH OOYYaIOIIMXCA MO 0Opa30BATENbHBIM
IporpaMMaM BBICIIET0 00pa3oBaHMs — MporpamMmaM OakaixaBpuara, Maructparypsl u cnenuanutera B COI'Y.(B mocnemnei
penaxuuu ot 08.07.20 r. IIp.Ne 173)

2 B cootsercTBuu ¢ Ilonoxenuem o BPC onenuBanus 00y4aromuxcs 04Hoil GOopMBI 10 06pa30BaTENbHEIM IPOrPaMMaM

BBICIIET0 00pa3oBaHus — MporpaMMam OakanaBpuata u crienpanurera B @®I'6OY BO COT'Y (ot 05.03.2018 1., ip.Ne 47)
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Bonpocs! k 1adopaTopubiM 3ansatusim (YK-8, IIK-2)

1. OcHoBuble noustus xumuu BMC: MmoHOMep, nojaumep, 0JIMroMep, MaKpoMOJIeKyJia, OoJIMMepHast
L[eMb, 3BEHO 1IEMH, CTeNeHb nomuMepusanuu. Ces3p Mexay MM monomepa u noiumepa. Crnenuduka
MIOHATHSI «MOJIEKYJISIpHAsl Macca IOJIMMEPay NPUMEHUTEIBHO K TOJIMMEPHBIM BEIIECTBAM.
2. Ocuosubie otnuust BMC or HMC. IlpupoHbie 1 CHHTETUYECKHE TTOJTUMEPHI.
3. Kiaccudukanus noauMepoB IO XMMHYECKOH MPHPOJE aTOMOB, OOpa3yloIMX TIJaBHYIO IIETb
MOJINMeEpA.
4. Krnaccugpukaius moJmMepoB 10 FTeOMETPUU CTPOSHUS UX LTl MaKpOMOJIEKYI.
5. Knaccudukanus noauMepoB IO XapaKTEPUCTHKE PETYISIPHOCTH CTPOCHMs TJIABHOM LEMU.
IIpumepsl.

6.CtpykTypa nonumepos. JIBa YpOBHS CTPYKTYPHOM OpraHu3alliy MOJUMEPOB: XUMUYECKOE CTPOCHUE

nenu, KoHpUrypauus 1 KoHGopMaIus HerH.
7. Knaccudukanus moIuMepoB IO MPUHAAIC)KHOCTH MAKpPOMOJEKYIbl K ONPEACTICHHOMY KIIACCy
XMMHYECKUX coequHeHuil. [Tpumepsl.
8. T'oMomonumepsl U COMOIMMEPHI, TUITBI COMOIUMEPOB. [Ipumepsr.
9. Monekymsapaas macca (MM) monuMepoB, Kak CpeqHssl KOJTUYECTBEHHAs XapaKTEPUCTUKA MAaCChHI
MOJIEKYJI TOJIUMEPOB.
10. Metoapl OIpEICIICHUS MOJIEKYJIIPHOU MAaccChl MMOJINMEPOB: OCMOMETPUYECKUH,
BHUCKO3UMETPUUECKHM, (D Yy3UOHHBI.
11. Peakuuu cunte3a nonumepos. [lonnMepusaius, OCHOBHbIE XapaKTepUCTUKU peakuuu. llenHas u
CTyIeHYaTas MoJIMMEepH3aIsi, UX OCHOBHbIE OCOOCHHOCTH.

12. PagukanbHas MOJIMMEpHU3alsl. CriocoOmr WHULUHAPOBAHUS CBOOOTHO-PaIMKATBHOM
noJiuMepu3auu: Goro-, TEPMUYECKOE HHUIIMUPOBAHUE, UCIIOJIb30BAHNE XUMUUECKUX UHULIUATOPOB.
[Ipumepsl.

13. CuHTe3 noauMepoB peakiuei noJuMepHu3aluy, OCHOBHBIE CTaAUU mpolecca. Poiab HHIHOUTOPOB
U PETYJISATOPOB PEAKIIMU MTOJIMMEPHU3ALUH.
14. Nonnas mnonuMmepusanusi, €€ 3aBUCHUMOCTb OT HPUPOABI MOHOMEpa M THUIA MPHUMEHSEMOIo
KaTaJau3aropa.
15. Karanuszatopbl KaTHOHHOM MOJUMEpHU3AlMM, pOJb COKATAIM3aTOPOB. MeXaHH3M Ipolecca.
DneMeHTapHbIE CTaJIUU, UX CKOPOCTb.
16. AHMOHHas ToJMMepU3alus, MPUMEHSeMble B peakUuu Katanu3atopbl. OCHOBHBIE CTaJuu
mpotrecca.
17. CnocoOsl mpoBeieHus peakiuy noaumepusanuu. [loaumepusanus B Mmacce, pacTBOpE, IMYJIbCUH.
18. CTpoeHne MOHOMEPOB, CITOCOOHBIX BCTYNATh B PEAKIUIO MOJUKOHIeHCANH. DYHKIIMOHAIEHOCTh
MOHOMEPOB U X CIIOCOOHOCTh 0Opa30BBIBATh IMHEWHBIE U CeTYaThle MOIUMEpHI. [Ipumepsl.
19. lonmyyenne MOAMMEPOB METOJIOM MOJUKOHJEHCAauu. Ee OCHOBHBIE OCOOCHHOCTH, OTIMYHE OT
peaKIMy NOJUMEPHU3ALHH.
20. Tumel peakiuii MOTMKOHACHCAIINH. PaBHOBECHass M HEpaBHOBECHAs MOJUKOHJCHCAIUS, TOMO- H
rerepononukonieHcamnus. [Ipumepsr.
21.B 1939 r. amepukanckuii xumuk Kaposepc (kommanust [fomoH) w3 ABYXOCHOBHOW aTUITHHOBOU
kuciaotel HOOC-(CH2)4-COOH wu rekcamermnenauamuaa HoN-CHz-(CH2)s-CH2-NH2  mosyumn
BBICOKOMOJIEKYJISIPHOE COEIUHEHHE, KOTOpPO€ UCHOJB3YIOT MJisi MPOU3BOJICTBA CHUHTETHUECKUX
BOJIOKOH. Hanummre ypaBHeHUE peakiiy, YKaKUTE €€ TUI K HA30BUTE MPOAYKTHI pEaKIIUH.
Ilpumepwr 3-20 sonpoca dburema.
1. YkaxkuTe peakuiuio noJMMepu3aluu:

A)n CH2=CH2 — (— CH2— CH2 —)n

b) CHz — OH + HBr — CH3Br + H20

B) C2Hs0H + CH3COOH — CH3COOC:Hs + H2O
I') nC¢H1206 — (CsH1005)n + H20. OTBET MOACHUTE.
2. U3 kaxkux BELIECTB MOIYYalOT UCKYCCTBEHHBIE BOJIOKHA?
A) Hedth; b) nemmonosza; B) kamMeHHBIH yrouns; I') npuponHsIii ra3
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3. Knaccudpunupyiite ¥ HA30BUTE HUXKE MPUBEICHHBIA IMOJMMEP TO BCEM H3BECTHBIM ISl HUX
kinaccupukanuaM (MO0 XHMMHUYECKOMY COCTaBY MaKpOMOJIEKYJbI, MO COCTaBy OCHOBHOM LN
MakpOMOJEKYJbl, TO0 CTpoeHHIO ((opme, TEOMETpUH) OCHOBHOH M€K MaKPOMOJICKYIIbI):
NOIUBUHULAYEMAM.
4. [IpocTpaHCTBEHHYIO (hOPMY MOJICKYJ UMEET CIASAYIONINI MOIIMep:

A) pesuna; b)nemnonosa; B) cuHTeTHueckmii kKayuyk; ) mosmmponusieH.
5. Uro sBNSETCS aKTUBHBIM IIEHTPOM TPH MOJIMMEPU3ALNUNA BHHUIOBBIX MOHOMEPOB B MPUCYTCTBHH
WHUIUUPYIOLIEH CUCTEMBI Fe?" + H,0»? OTBeT MOSICHHUTS.
a) KaTHOH; 0) aHWOH; B) CBOOOJHBIN pajlKai, T') MOJIUMEPHU3aAIs HE MPOTEKAET.
6. MexaHu3M MoJMMepHu3alui METUIMETaKpUiaTa B )KUAKOM aMMHUake (KaranuzaTop — kanui). Kak
W3MEHUTCSI CKOPOCTh PEAKIUU IIPU 3aMEHE Kallus JTUTHEM?
7. Kakue MOHOMEpHI CITIOCOOHBI y4aCTBOBATh B paAUKaIbHON nojauMepu3zanun? OTBET MOACHUTS.
a) OKCHJl dTWICHA; 0) GopMaNbIerua; B) METAKpUIIOBas KUCJIOTAa; T) aMUHOYKCYCHas KHCJIOTa, 1)
OKCHMACIIsSHasl KUCTIOTA.

Bonpocskl k 3auery nmo qucuuiuinHe «Boicokomosiekyasipabie coeqnnenus» (IK-1)
1. Ocnosuble oTinunsg BMC ot HMC. IlpupoaHbie 1 CHHTETUYECKUE TTOIUMEPHI.
2. OcHoBHble noHATHS XuMu BMC: MoHOMEp, IOJIMMEp, OJTUTOMEP, MAaKpPOMOJIEKYJIa,
MOJIMMEPHAsI 1€, 3BEHO 1IeMTH, CTeNeHb nomMepu3aiui. Ces3b Mexay MM MoHomepa u
nonuMepa. Crennduka MOHATUS «MOJIEKYJISIPHAsE Macca MOIUMEPay MPUMEHUTENBHO K
MOJMMEPHBIM BELIECTBAM.

3. Knaccugukanus nonuMepoB 1Mo NpuHaUIEKHOCTH MAaKPOMOJIEKYJIbI K ONPEIETIEHHOMY
KJIaCCy XUMHUECKUX COCTMHEHU: MOINO0Ie(UHBI, TOJTUAUEHBI, TOTUI(UPHI, TOTHAMUIH,
MOJIMKAapOOHATBHI.

4. Knaccudukanus monuMepoB o XUMHUYECKO# MPUPOJIE AaTOMOB, 00pa3yIOIIUX ITIABHYIO
LIENb NI0JIUMEPA

o. Krnaccudukanys no reoMeTpun CTpOCHUS HENU MaKpPOMOJIEKYII.

6. I'oMononumepsl ¥ COMOIMMEPBI, TUIIBI CONOIUMEPOB. [Ipumepsl.

1. Krnaccudukanys nonuMepoB 1o XapakTepUCTHKE PETYISIPHOCTH CTPOCHHUS IJIaBHOM 1IETH.
IIpumepsl.

8. MeTo/1b1 110JTy4€HNs BHICOKOMOJIEKYJISIPHBIX COEIMHEHUM.

9. Peakuuu cunTe3a nonumepos. [lonrmepusanns, OCHOBHbBIE XapaKTEPUCTUKU PEAKIIHH.
[lenHas u cryneHyaTas HoJIUMEpPU3aIIHsl, UX OCHOBHbIE OCOOEHHOCTH.

10.  PaguxanpHas nonumepusanus. CocoObl MHULIIMUPOBAHHS CBOOOIHO-paIUKAIBHOM

MOJINMEpHU3alUH: POTO-, TEPMUUYECKOE NHULIMMPOBAHUE, UCTIOIb30BAaHINE XUMUYECKUX
uHUIMaTopos. [Tpumepsr.

11.  VonHas momuMepu3alusi, €€ BUJIbI B 3aBUCUMOCTH OT IIPUPOJILI MOHOMEpPA U THUIIA
MIPUMEHSAEMOr0 KaTajin3aropa.

12. Katnonnas nonmumepuzanusi. Katanuzatopsl 1 cokaTtanu3aTopbl. BirsiHue npupoibl
pacTBOpPHUTEIISL.

13.  AHuWoOHHas MOJIMMEPH3AIHs, IPUMEHSIEMbIC B PEAKITUHU KaTamn3aTopbl. OCHOBHBIC CTaIHH
polecca.

14.  AHWOHHO-KOOPAMHAIIMOHHAS MOJUMEpHU3anus. TUITB TPUMEHSIEMBIX KaTaIu3aTOPOB.
15.  CnocoOsl ipoBeieHus peakuu nonuMepu3sanuu. [lonuMepusaius B Mmacce, pacTBope,
SMYJIbCHH.

16.  IlomyueHue MOTMMEPOB METOJOM MOJIUKOHEHCAUU. Ee OCHOBHBIE 0COOCHHOCTH,
OTJIMYME OT PEAKIUH MOJUMEPU3ALIHH.

17.  CrtpoeHre MOHOMEPOB, CIOCOOHBIX BCTYMATh B PEAKIUIO MOJIUKOHICHCAIINH.

OYHKIMOHAIBHOCTH MOHOMEPOB M UX CIIOCOOHOCTH 00pa30BhIBATh JINHEHHBIE U CETYaThIe
nonumepsl. [Ipumepsr.

18.  Twumnsl peakuuii nosmkoHAeHcaluu. PaBHOBECHAs: M HEPABHOBECHAs IIOJIMKOHICHCAINS,
rOMO- ¥ TeTeponoauKoHaeHcanus. [Ipumepsl.
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19.  Xumuueckue peakui U XUMHUYECKUE TpeBpalieHus noauMepoB. [lonMepananoruyasie
IIPEBPALLCHUS.

20. Peakuuu necTpykuuu U CIIMBaHUS NOJUMEPHBIX Lenei. Gusndeckas JeCTpyKIus,
XUMHMYECKas TUAPOJIUTHYECKAs] NECTPYKLUS FeTEPOLECIIHBIX ToaumMepoB. Tepmudeckas,
XUMUYECKas, OKUCIUTEIbHAS JECTPYKLIMS; MEXaHU3M PEaKLUA OKUCICHUS ITOJIMMEPOB.
AHTHOKCHIaHTHI.

21.  Crpykrypa noaumepoB. Kondopmarus makpomosnekyi. ' MOKOCTh 1enu moIuMepoB.

22.  Arperarsblie 1 (pa3oBble COCTOSIHUS BeliecTB. AMOp(HbIE, KpUCTALITMYECKUE,
KPUCTAJIJIU3YIOIIHUECS [TOJIMMEPBI.
23.  Tpu puzmueckux cocTosiHUSA aMOPPHBIX MOJIUMEPOB. TeMieparypbl Nepexo10B:

temneparypa creknoBanus (T¢) u remneparypa texkydectu (Tr). CreknoobpazHoe
BBICOKO?JIACTUYHOE U BA3KOTEKY4Yee COCTOSIHUE IOJIMMEPOB.

24.  TepmomexaHHUYECKHE KPUBbIE aMOP(HBIX MOTUMEPOB. BinsHre MONIEKYIIpHONH MacChl
IIOJIMMEPOB HAa TEMIIEPATYyPy CTEKJIOBAHUS.

25.  Ilpupona pactBopoB BMC. CBoiicTBa pacTBOpOB nojaumMepoB. OrpaHnYeHHOE U
HeorpaHnueHHoe HaOyxaHue. Pa30Bble AUArpaMMbl COCTOSHUS PacTBOPOB MoJauMepoB. CTyIHH.

26.  Monekynsapnas macca (MM) nmoimmepoB, Kak cpeHsst KOMTUIECTBEHHAsI XapaKTePUCTHKA
Macchl MOJIEKYJI OJIMMEPOB.

27.  OmpeneneHue MOJIEKYJISIPHOTO Beca IOJIMMEPa BUCKO3UMETPUUECKIM METOIOM.

28.  OtHocuTeNbHAas, IPUBEJICHHAS U XapaKTePUCTUUECKask BA3KOCTh, UX pa3MepHOcTH. CBs3b

XapaKTEPUCTUYECKOM BA3KOCTH C MOJIEKYJIIPHOW Maccoil monumepa. Y paBHeHue Mapka-
XayBunka-Kyna. Bucko3umerpusi, Kak METOJ1 OTpeieNIeHUs] CPETHEBA3ZKOCTHON MOJIEKYISIPHON
Macchl MOJINMEpa.

29.  Merto/p! onpeieieHus] MOJIEKYJISIPHON MacChl OJUMEPOB: OCMOMETPUYECKHUH,
BHCKO3UMETPUUECKUH, MeTO ] MU Py3UH, METO yIbTPACHTPHU(PYTUPOBAHUS, METOT
CBETOPACCESTHHUSL.

30.  Peakumu oTBepKACHUsS. IHUIIMATOPHI M KaTaln3aTOPBl OTBEpKACHUA. Touka
reaeo0pazoBaHMUs.

31.  Ponb MHTHOUTOPOB M PETYISITOPOB PEAKITUH MTOJIMMEPU3ALIIH.

32.  Kapbouenuslie nosumepsl. THUITBI TOJIUMEPOB, CHOCOOHBIX KPUCTAJUIU30BATHCS.
3aBUCUMOCTh TEMIIEPATyphl CTEKJIOBaHUS OT XUMUYECKOTO CTPOEHUSI MOHOMEPOB.

33.  Tlomuytunen. Crnoco6s! nonyueHus. CBOHCTBa MaKpOMOJIEKYJ MMOJIUITHIICHA, B
3aBHCHUMOCTH OT cioco0oB noayuyeHus. [Ipumenenue.

34.  TlonmumponuiaeH. CiocoObl MoyueHusi, CBOMCTBA, TPUMEHEHHE.

35.  Tlomumzobyrunen. CriocoObl MoTydeHust, CBOWCTBA, TPUMEHEHHE.

36.  Ilomuctupoin. CrnocoObl NOTY4YEHHUs, CBONCTBA, IPUMEHEHHUE.

37.  DreMeHTOOpraHMYEcKue coenHeHHs. JnacToMepsl. [lomucuoKcansl.

38.  Ilomyuenue eHONBHO-(DOPMATIBIACTHAHBIX CMOJ (HOBOJIAUHBIE, PE30JIbHBIC).
39. [MommmBuEUIXIIOpH. CIOCOOBI IMTOTYYCHHS, CBOMCTBA, TPUMECHEHHE.

40.  Ilommyperansl. [lomyuenue, npuMeHeHHE.

41.  Tommuaxkpunonutpui. Ilonydenue, mpuMeHeHuUE.

42.  TlonuBunmnauerar. CriocoObl Mosy4yeHus, IpUMEHEHNe

Bomnpocsl Mo 0CHOBHBIM pa3iesiamM

aucuHunIuHb «Bbicokomonexyasipabie coenunenus» (IMK-1, IK-2)
[lonyuenue BMC wMerogom mnonuMepuszauuu. MoHOMeEpbl sl  CUHTE3a. MexaHu3Mbl
MOJMMEpPU3ALIUH.
PanukanpHas monmumepusanus. UHuimaTopsl. Biusiaue pa3nuyHbix (pakTOpOB Ha paguKaibHYIO
noauMepusanuio. Ctaauu mporiecca.
Karnonnas nonumepuzanusd. Karanusatopsl. Ctaguu npouecca. Kunetrnka noiammepusanuu.
AHMOHHas nonumepu3anys. MHumurpoBanue, pocT ey U 0OpBIB IETH.
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No

10.

11.

12.

13.

14.
15.

16.
17.

18.
19.

20.

21.

22.
23.

24,

wCoNoOR~ WD E

10

11.
12.
13.
14.
15.

AHNOHHO-KOOpAMHANMOHHAs nonaumepusanus. Karammzarop Iurnepa-Harra. Mexanusm
IIOJINMEPU3aLUH.

CriocoObI poBeieHUst ToJAMMepH3aluy (B 0J10Ke, B pacTBOpPE, CYCIIEH3HU, SMYIBCHH).

Teopust cononumepuzanuu. Paznuune Mex1y paIuKaJIbHOM M HOHHOM COMOJIMMEpHU3aIUeH.
[Tonyyenue noauCTUpOsIa paIuKaIbHOM U MOHHOM Nonumepusanueid. XuMUYECKHUE IPEBPALLECHUS
IIOJINCTUPOJIA.

Ocobennoctu 00pazoBaHMs MOJTUMEPOB METOJ0M NoJMKoHAeHcarun. Teopus Kaposepca.
Knaccugukanus npoueccoB noiaukoHaeHcauu. PaBHoBecHas nosnmkoHaeHcanus. JlecTpykuus u
OOpBIB LIETIM TIPU PAaBHOBECHOW MOJIMKOHICHCAIIUH.

Cunres nonmamunoB. ['uaponuTuyeckas nmoJMMepHu3anys JJaKTaMOB.

®uszuko-xumus noumepon (IK-1)
I'mppoauHamuyeckue CBOMCTBA MAKPOMOJIEKYJI B pacTBopax. Buckozumerpusi.
CBsi3p  XapaKTEpUCTUYECKOM BSI3KOCTH C MOJIEKYJISIPHOM Maccod M CPEIHUMHU pa3Mepamu
MakpoMouieKkyil. YpaBHeHne Mapka-Kyna-XayBunka.
MeTtop! onpeeseHns CpeIHEBECOBON U PCEIHEUNCIOBOM MOJIEKYJIIPHOU MACCHhI.
Kiaccnueckass Tteopust pactBopoB mnonumepoB @uopu-XarruHca. Koncranta Xarrusca,
BHpHUAJIbHBIE KOA(DOUIIMCHTHI.
PaBHoBecue B pacTBOpax  MOJMMEP-pPACTBOPUTENL.  [E€PMOJMHAMMYECKUH  KPUTEPH
PacTBOPUMOCTH.
I'MOKOCTB TETHBIX MOJEKYII U €€ CBA3b C PU3NKO-MEXaHUIECKIMHU CBOWCTBAMH MTOJIUMEPOB.
Kondopmanus noauMepHsIX 1enei. Y ciaoBus, 10MyCcKaroue MOJIHOE «CBOOOJHOE» BpalleHHE.
TernoBoe nBrkeHHE B MOMUMEpHBIX Tenax. Craructuueckuii cermeHT. CBOOOAHO-COUWICHEHHAS
LIEIIb.

®usuka nomumepos (ITK-1)
CgoiicTBa aMOp(hHBIX U KPUCTAJUTMUECKUX MOJTUMEPOB. TepMoMeXaHnueCKue KpUBbIe aMOP(HBIX
MIOJIMMEPOB.
BricokoamacTuyeckoe COCTOSIHHE MOJAMMEpOB. HWKHMI mnpenesn MOJEKYISPHOW  MAaccChl,
HEOOXOIUMBIH JIsI TPOSIBIIEHUSI BEICOKOAIACTUYECKOM NedopMalnu.
Kpucranmmueckne nonmumepsl. BiusiHue opueHTaIlMi Ha MEXaHUYECKUE CBOMCTBA OJIMMEPOB.
XUMUYecKue MpeBpalleHHs MOJIMMEpOB (MOTMMepaHAIOTMYHbIe TIPEeBpaIleHHs, CIIIMBaHKue, OJI0K-
Y TIPUBUTAS COMOJIMMEPU3AITHS).
HanMonexynspHas cTpyKTypa MOJIMMEPOB.

IIpumepHBIE BONPOCHI K PYOEKHBIM KOHTPOJIBHBIM Pa00oTaM 1o JMCHHILINHE
«BbicokomoJieky.isipubie coenuHenus» (IK-1, IK-2)
YeM 0TINYAOTCS MOJIUMEPHI OT BBICOKOMOJIEKYJIIPHBIX COEIUHEHUN?
Otnnurie BMC 0T HU3KOMOJIEKYISIPHBIX COCTMHEHU?
Homenknatypa u cTpoeHue moauMepoB (KIacChl U MOAKIACCHI)?
Homenknarypa u cTpoeHue moJiuMepoB (IpyMIibl, MOATPYIIbI, BUJIbI)?
Bunpl nsomepun noaumepon?
IIpupoaubie nonumepsi?
Kaydyk u cMHTeTHUYECKHE TIOTUMEPHI?
OcoOble cBOMCTBA MOTUMEPOB?
Haamonexynspasle 00pa3oBaHMs U3 MOJEKYJ MOJIUMEPOB?
PemakcanmoHHBIE TPOLECCHI B TOIUMEpax?
MoueKynsipHO-MacCOBbIE XapaKTEPUCTUKN IIOJTUMEPOB?
CpenHeuncnosas u cpefHeMaccoBas MOJIeKyJsipHbie Maccbl BMC?
MeTto/1b1 OnIpeeNneHns CPEIHEUNCIOBON U CPEJHEMACCOBOI MOJIEKYIsIpHBIX Macc BMC?
DnacTuyecKkas U riactTudeckas aedopmarun’?
Tepmoanactuueckue 3¢pdextor?
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16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45,
46.
47.
48.
49,
50.

51.
52.
53.
54,
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.

ITpupona 3macTUYHOCTH KaydyyKa?

3aBUCHUMOCTH pa3Mepa MaKpOMOJIEKYJ OT AJTUHBI LEMH, UIeATbHBINA KITyOOK?

PeanbHbie kKiTyOKH, BIUSHUE TEMIIEPATYpPhl U PACTBOPHUTENS HA UX pazmep?

dopma MaKpOMOJIEKYJI B KOHIEHTPUPOBAHHBIX pacTBOpax U CTEKIax, Teopema Piopu?

[ToBOpOTHO-U30MEPHBIN MEXaHU3M THOKOCTH IICTTH?

Tepmogunamuyeckuii cermeHt Kyna?

[TepcucrentHast riOKOCTH?

Kunernueckast ruOKocTh Henu?

MexaHu3M 3JaCTUYHOCTH [TOJIMMEPOB, YIIPYTrOCTh UEAILHOTO ra3a?

Yrpyroctb NoJIMMEPHON CETKU?

Bszkoynpyrocts, ee MexaHu3m?

DOHTaANIBIUS cMeleHus 11 pactBopoB BMC?

[Tapamerp PactBopumoctu I'mibaebpanra?

OHTponus cMeleHus it pactBopoB BMC?

Teopus ®nopu-Xarrusca?

[TapameTp B3aumopeiicTBust @aopu-Xarruaca?

Konnuraruabie cCBOHCTBA PaCTBOPOB MOJTUMEPOB?

Habyxanue nonumepos?

BsizkocTh pacTBOpOB OIUMEPOB?

Ornpenenenne MOJIEKYJISIPHOW MacChl MOJMMEPOB U3 JAHHBIX 110 BA3KOCTH pacTBOPOB?

[TonuanexkTponnuTel?

Bs13kocTh pacTBOPOB MOJIUAIEKTPOIUTOB?

PaBHoBecue Jlonnana?

CocrosiHus, B KOTOPBIX MOT'YT CYHIECTBOBATH MOJIUMEDPBI.

TepMomexaHUYeCKUE KPUBBIE.

TepMoMexaHndyeckue KpUBbIE CTEKI000pa3HbIX MTOJIUMEPOB.

CeMelicTBO TEPMOMEXAHUYECKUX KPUBBIX JJIs1 TOJTUMEPTOMOJIOIOB .

BnusiHue NoBbIIEHNS )KECTKOCTH MaKPOMOJIEKYJ HA TEPMOMEXAHUYECKHE KPUBBIE.

OreHKa BEIMYMHBI CETMEHTA U3 TEPMOMEXaHNUUECKHUX KPUBBIX JIJIS1 TOJIMMEPIOMOJIOTOB.

BnusHe pexxuMOB UCTIBITAHUIN Ha XapaKTep TEPMOMEXAHUUYECKUX KPUBBIX.

Oco0eHHOCTH CTEKI000Pa3HOTO COCTOSIHUSI TOJTUMEPOB.

CB0060aHBII 00BEM B TOTUMEpAX.

CTpyKTypHOE U MEXaHUYECKOE CTEKJIOBAHHUE.

Crioco0b! onpesienieHust TeMIepaTypbl CTEKIOBaHUS.

3aBUCHUMOCTb TEMIIEpaTypbl CTEKJIOBAHMUSI OT CTPYKTYpPhl MOJMMEPOB W BIMSHHUS JIPYrHX
(baxTOopoB.

Pacrsxenune creksi000pa3HbIX MOJIMMEPOB.

BnusiHue Temneparypsl Ha KpUBbIe «1eopManus-HAIPHKEHUE» CTEKI000Pa3HbIX OJIMMEPOB.

Bricokoanactuueckoe coCTOSIHUE TOTUMEPOB.

Kpucrannndeckue cocTOSHUS OJIUMEPOB.

CtpoeHre KpUCTAJUTMYECKUX MOJIUMEPOB.

CKOpOCTh KpUCTAJIIIM3ALUH TIOJTMMEPOB.

BnusiHue Ha KpucTaIM3alyio MOJIMMEPOB Pa3INuHbIX (PaKTOPOB.

Kpussie «aedopmarus-HanpspkeHre» KpUCTATMYECKUX TOTMMEPOB.

PacTskeHne KprucTalIn4ecKuX MOJIUMEPOB.

TepMoanHaMuKa CHHTE3a OJIUMEDPOB.

[lenHble U cTyneHYaThIe MPOLIECCHI MOJIUMEPU3ALIUU.

CBobOoHOpaAMKaIbHAS TOJIMMEPU3ALIHUSL.

MeTo 161 HHUIIUUPOBaHUS CBOOOAHOPAIMKAIILHOM MMOJIMMEPHU3aLUH.

Kunetuka cB000IHOpaAUKATILHON TOIMMEPU3ALINY.

BnusHue  KOHUEHTpaluud  WHUIMATOpa M TeMmmepaTypbl Ha  CBOOOJHOpAIUKAIbHYIO
MOJIMMEPU3ALIIIO

23



66. AKTHUBHOCTb MOHOMEPOB B PEAKIIUAX CBOOOAHOPAIUKAIBEHON OJIMMEPH3ALIHH.

67. OpueHTalrs MOHOMEPHBIX 3BEHBEB B PEAKIIHAX CBOOOIHOPAAUKAIBHOM MOJIUMEpPU3alliu.

68. MonHast monmmepu3amusi.

69. Paznuuus Mexxay paJuKaabHON U MOHHOHN MOJMMEpPU3ALUIMU.

70. IoHHO-KOOpIMHAIIMOHHAS TIOJTMMEPH3AIIHAL.

71. ITonmukoHIeHC AL,

72. Oco0eHHOCTH LEMHBIX ¥ CTYIIEHYATHIX MPOIECCOB MOJIMMEPH3AIIH.

73. CriocoOsI poBeieH!Us] IPOLECCOB MOJIMMEPHU3ALUU B IPOMBIIUIEHHOCTH.

74. OMyJbCHOHHAs U CYCIIEH3UOHHAS [TOJIMMEPU3ALUH.

75. XapakTepHble 0COOEHHOCTH MaKPOMOJIEKYJI KaK pPeareHTOB.

76. BiusiHue coceTHNX 3BEHBEB HA XMMUYECKHUE IIPEBPALICHUS MAaKPOMOJIEKYJI.

77. MakpoMOJIEKYyJISIpHBIE M HaaMOJIEKYJIApHble 3(G(EKTsl NpU XUMHUYECKUX TPEBpAILlEHUSX
MaKpOMOJIEKYI.

78. KoonepaTuBHBIE B3aMMOJICHCTBHS MPU XUMUUYECKUX MPEBPAILIEHUSX MAKPOMOJIEKYIL.

79. CmuBaHue TIOJMMEPOB.

80. BricbixaHue Kpacok.

81. BynkaHu3aius KayqdyKoB.

82. OTBepKaeHNE AIOKCHHBIX CMOJT.

83. JlecTpyKIusl MMOJIMMEPOB.

84. TepMuyeckasi IECTPYKIHS 110 paJuKaIbHOMY MEXaHU3MY.

85. HepanukanbHbIe peakiiy AeCTPYKIIUH.

86. TepMookuCIUTENbHAS TIECTPYKLIHUA.

87. ®oroxecTpyKmsl.

88. [lonuMepaHanoru4yHble MpeBpalleHus.

89. XumMuyeckue mpeBpamieHust HeUTI0I03bI.

MeTtoauyeckne peKOMeHAANMH N0 OPraHU3ALNH CAMOCTOSITEJIbHOI PadoThI CTY€HTOB
W3n0:xeHpl B IpularaéMbIX HOCOOUSIX:

1. Yueopuna T.M. Beedenue 6 Xumuio 8bICOKOMONEKYIAPHLIX COeOUHeHUll . y4ue0.-MeToj. Toco0ue st
CTYJICHTOB XHMHKO-TeXHOJIOrHYecKuX (akynbTetoB. //T.M.Uuropuna; ®I'BOY BIIO «CeBepo-OceTHHCKHI
rocynapctBeHHbslid yauBepcureT uM. K.JI.Xeraryposa» — Bnagukaskasz, 2018. — 87 c.

2. Yueopuna T.M. Ilpaxmuxym «Bvicokxomonexynapuvie coeounenus»: y4e0.-MeTOA. MocolOue uIs
CTYy[ICHTOB XHMHKO-TEXHOJIOTHYECKOr0 (akyipTera (OakanaBpuar), HampaBieHue — xumus (b1.5.13) /
T.M.Yuropuna; ®I'bOY BIIO «Cesepo-OceTuHckuii rocyaapcTBeHHbll yHuBepcuteT uM. K.JI. Xeraryposay —
Bmanukaskas, 2018. — 44 c.

Jlumepamypa
1. 10. JI. Cemunkos, C. ®@. Xunsuos, C. Jl. 3aiinies. Beenenue B xumuro monmumepoB. —M.: Jlans, 2014. —
222 c.
2. Kupeer B.B. BeicokoMonekymnsipHbie coennHeHus. //YueOHuK 1uist 6akanaBpos. - M: KOpaiir, 2013.
3. IlIumonoxk M.B. CoBpemenHble monumepHbsie marepuaisl. / M.B. [lumonok. — MuHck: Bermiimast
mkoma, 2017. - 280 c: wr. — Pexum gocryma: mo  mommmcke. —  URL:
http://biblioclub.ru/index.php?page=book&id=560815. — bubauorp. B k. — ISBN 978-985-06-2902-9. —
TekcT: 31eKTPOHHBII.
4. XakumymmnH HO.H. Xumus u pusuka nonummepoB. Du3ndeckre COCTOSIHUS TOJUMEPOB : yueOHOe
nocooue / Xakumysuia FO. H. - Kazans : U3garenscteo KHUTY, 2017. - 141 ¢. - ISBN 978-5-7882-2215-
8 - Tekcr: onektponubii  /  OBC  "Koncymprant — crymenta:  [cait]. -  URL:
http://www.studentlibrary.ru/book/ISBN9785788222158.html - Pexxum octyrma: mo mo/imicke.
4. Kyszneuos, B.A. [IpakTukyM 1o BEICOKOMOJIEKYJISIpHBIM coenmHenusiM. / B.A. Ky3nenos; MunuctepcTBo
oOpa3oBanus U Hayku P®D, denepanbHoe rocyaapCTBEHHOE OIOPKETHOE 00pa3oBaTeIbHOE YUPEKIACHUE
BEICIIIEr0 MPO(ECCHOHANBHOTO 00pa3oBaHusi «BOpPOHEKCKUH TOCYIapCTBEHHBIH YHHUBEPCUTET». —
Boponex: Wznatensckuit nqom BI'Y, 2014, — 167 c. : cxem., T1abn. — (YueOHuk Boponexckoro
TOCYIapCTBEHHOTO YHUBEPCHUTETA). —  Pexnm JIOCTYyTIA: 1o TIOJIITHCKE. - URL:
http://biblioclub.ru/index.php?page=book&id=441593. — bubmuorp. B ku. — ISBN 978-5-9273-2141-4. —
TeKcT: AeKTPOHHBIM.
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5. Kypenkos B.®., Bynapuna JI.A., 3aukun A.E. IIpaktukym 1o ¢Gu3MKe U XMMHUH BBICOKOMOJICKYIISIPHBIX
coenunenuii. — M.: Konoc, 2008.

6. Tyropckuit M.A., Hymuna O.A. Bricokomonekymnsapueie coequneHus. — M.: MUTXT um. M. B.
Jlomonocosa, 2015. — 72 c.

7. Cumbupckux E.C. CpoiicTBa pacTBOPOB BBICOKOMOJEKYJSPHBIX coequHeHHd. - Muaypurck: M31-Bo
Muul'AY, 2014. - 25 c.

8. A. A. Tarep. ®usuueckas xumust momMepos. // Tlog pea. A. A. Ackanckoro. - 4-¢ u3j., nepepad. u JOoI.
- M.: Hayunsrnii mup, 2007.

9. lpaktuky™m o xumun U pusnke nonumepos. //Tlox pen. B.®.Kypenkoa. - M.: Xumust. - 1995.

10. uwonox M.B. Ctpyktypa noiauMepasix ten.//M.B.1Humonok. Mu.: BI'Y, 2003. - 38c.

11. XoxnoB A.P., Kyuanos C.W. Jlexuun o ¢puznveckoid XuMuu noauMepos. — M.: Mup, 2000. — 192 c.
12. Bunorpagnosa C.B. [lonmukonneHcamioHHbIe iporiecchl u monuMmepsl. — M.: Hayka, 2000. — 371 c.

Bonpocs! k camocTosiTe1bHOM MOATOTOBKE CTYAEHTOB N0 JMCHUIIJIHHE
«BbicoxomosiekyJisipubie coenuHenus» (YK-8, IIK-1, IK-2)

1. Knaccudukanuss moJuMepoB IO XUMHUYECKOMY COCTaBy, 10 BEJIMYUHE MOJEKYISIPHOM Macchl, 10
IIPOUCXOXKACHHUIO, IT0 CTPOEHUIO OCHOBHOM LIETIH.

2. Knaccudukaiys moamMepoB 1Mo XUMHUECKOW MPUPOJIE OCHOBHOH IETH, MO0 (OpMe MaKPOMOJIEKYI, 110
crnoco0y NOJIy4YeHus, 10 OTHOLIEHHUIO K HarpeBy.

3. Ionmumepuzanus. ['eTepoTUTHYECKI U TOMOJIMTUYECKUN Pa3phiB BAaJCHTHBIX CBs3eil. PaaukambHas
noymMepusanus. MexaHusM M CTaJAMM PaJuKaIbHOW mnonuMepusauuu. VHUIMaTOpel paauKaabHOU
MOJINMEPU3aLUH.

4. KuHeTuka paJukanbHOM mnonumepusanuu. Peaknuu nepepaun nenu. PexomOunamus. Poct
MaKpOPaIUKAIOB ¥ OOpBIB LienH. BiusHue pa3nnvHbiX (aKTOPOB HA PAAMKAIBHYIO MOJUMEPH3AINIO
(TemnepaTypbl, NPHUPOJBl KaTalnW3aTropa, KOHIEHTPALlMM MOHOMeEpa, JaBjieHus). PanukanbHas
cononuMmepuzauus. Teopust conoauMepu3ar.

5. Katanmutuueckass nomumepuszanus. OTIMYUTENbHBIE 4YepThl 10 CPAaBHEHUIO C paJMKaJIbHOM.
WHunmupoBanue, pocT MaKpOMOHOB, MPEKpaIIeHUe POCTa.

6. Katnonnas nomumepuszanus. Bo3HUKHOBeHHMEe akTUBHOro IieHTpa. Katamuzatopsl. IIpumep
KaTaJIUTUYECKON Tonumepu3aiuu B npucyrctBuu SnCls.

7. KuHeTnka KaTMOHHOW NOJMMEpH3alMU (3aBUCHUMOCTb CKOPOCTH IOJHMMEpU3alMU OT KOJIMYECTBa
KaTajau3aTopa, CTEHNeHH MOoJUMEpHU3allMi OT KOJIMYeCTBAa WHULMATOpa U MoHomepa). Poib
COKaTaJIM3aTopa B KATHOHHOM MOJIUMEPU3ALINH.

8. Anmonnas nonmumepusanus. Karammzatopsl. MexaHn3M aHUOHHOW TOJMMEPHU3AalUd B MPHUCYTCTBUU
aMH/1a Kalus B CPEJIE JKUJKOTO aMMHAaKa.

9. CnocoObl OCyIIeCTBIIEHUS Tpollecca ToauMepu3anuy (OodHasi, B PAacTBOpPE, AMYJIbCHOHHAS U
CYCIIEH3UOHHAas).

10. MonHnas comonmumepu3zanys. Pa3muans Mexay paankaabHON M HOHHOHM comonmMepu3anueit. Teopwst
COTIOJIMMEP3aLINN.

11. Ilonumepsl HeNpeAenbHBIX apoMaTH4ecKuX yrieBoaopoaoB. Ilomuctupon. Celpbe, MexaHU3M
MIOJINMEPU3ALUH.

12. CiocoObl MONYYEeHHS TOJIMCTUPOIA. XUMHYECKHE TpeBpalieHusl moymctupoia. Ilomydenue
HMOHOOOMEHHBIX CMOJL.

13. lMomukonaencamusi. OcoOeHHOCTH OOpa3zoBanus monmMepa. Teopust Kaposepca. Kiaccudukarus
IIPOLIECCOB MOJIMKOHIEHCAINH.

14. TepmoguHaMuKa TIOJMKOHACHCAIIMK. MexaHu3M paBHOBECHOM ToJMMKoHAeHcaruu. [Ipormeccs
JeCTPYKUUHU 1 0OpbIBA LIETH MPH PaBHOBECHON MOJIMKOHACHCAIUH.

15. Croco6b1  momyuenune mnommdTUIeHTepedTanara. Ceippe. XumusMm mnporecca. OcoOEHHOCTH
nonydyeHus u3 aumermnrepedpranata (AMT) u osTuneHrnukons, u3 TepedraneBoil KHCIOTH U
STHJICHIJINKOJIA.

16. Cunte3 mnomuamunoB. Ceippe. [IpombinuieHHBIE  CIOCOOBI  MONMy4YeHHSA. | UApOIUTHUYECKAss
ITOJINMEPHU3aLHs JIAKTAMOB.
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17. Xumuueckue mpeBpallleHus [OJMaMHUAOB  (3aMEIlleHHe BOJOpOJa B  aMMJHBIX TIpYIIa,
B3aUMOJIEHCTBHE C (POPMaAJIbAEIUIOM B IPUCYTCTBUH KUCIIOT).

18. Metoabl ompesneneHUss MOJEKYISAPHBIX Macc moiaumepoB. CpenHeBecoBass M CPEIHEYHCIOBAsS
MOJIEKYJIsIpHBbIE Macchbl. OCMOMETPUYECKHH METO/.

19. VpaBuenne Mapka-Kyna-XayBunka. CBs3b XapaKTepHCTUUECKOI BSA3KOCTH C MOJIEKYJISIPHOM Maccoi
U CPEJHUMM pa3MepaMu MakpoMoJeKys. BUcko3uMeTpuueckuil MeToa onpeneneHusi MOJIeKYIsIpHOH
Maccel  mosuMmepoB.  OnpeneneHWe — CTENIEHHM  CBEPHYTOCTH M (OpPMBI  MaKpOMOJIEKYJ
BHUCKO3UMETPHUECKH (3HAYEHHE TI0Ka3aTeNs «a» B ypaBHeHUN Mapka-KyHa-XayBuHKa).

20. Iuddy3noHHBII METO/ OIpeaesieHUs] CPEHEBECOBON MOJIEKYIApHON Maccel. Metox Jlamma. Meton
YIBTPaLEHTPUPYTHPOBAHHUS.

21. CBeropaccessHUE Kak METOJl OMPEACIICHUS CPETHEBECOBOW MOJIEKYISIPHOM Macchl. XHUMHUYECKHMA
METOJ ONpeAETICHUs MOJIEKYIPHON Macchl.

22. PactBopsl monumepoB. DakTophl, ONpeAeNAIONIMe pacTBOpeHHE U HaOyXaHHE IOJHMMEpPOB.
Tepmoaunamuueckuit kpurepuil pacrBopumoctd. OueHka rudkocty nenu. IIoHATHS «Xopowmuil» u
«TUTOXO» PaCTBOPHUTEIIb.

23. Knaccuueckast Teopusi pacTBOpoB monaumepoB driopu-Xarrmica. 3aBUCUMOCTb OCMOTHYECKOTO
JaBIICHUs] OT KOHIIGHTpAlMM mojuMmepa B pactBoputene. KoHcranTa Xarrmaca, BHpPHUANIBHBIC
KO2(pPUIIMEHTHI ¥ BX PU3UICCKUN CMBICIT.

24. PaBHOBecue B pacTBOpax IOJIMMEP-PacTBOPUTENh. BO3MOXKHBIE CIydal pacCilIOCHUS CHUCTEMBI
amMOp(QHBII MosMMep-pacTBOpUTENb. 0-ycioBus, O-pacTBopuTenb, 0O-remneparypa. Pusnueckuit
cMbIc O-Temneparypbl. «HeBo3MyIIeHHBIEY» MaKPOMOJIEKYIIbI.

25. l'unpoarHaMUYecKue CBOMCTBA MaKpOMOJIEKYN B pacTBopax. Bs3KOCTh pa30aBICHHBIX PacTBOPOB
(oTHOCHUTENBHAS, YENbHAasl, IPUBEJCHHAS, XapAKTEPUCTUYECKAs).

26. ['uOKOCTh TENMHBIX MOJEKYIT U €€ CBS3b C (DU3MKO-MEXaHHYECKUMH CBOMCTBAMHU IIOJIMMEPOB.
[ToreHnuanpHOE 3HAUYE€HUE SHEPrMM BHYTPEHHEro BpauleHus. llepemernieHue OTIAECNBHBIX TMOKUX
y4acTKOB MaKpOMOJIEKYII.

27. Konpopmanusa mnonumepHbix 1enedd. OcHOBHble BUAbl KoH(opmaruil. BHyTpeHHee BparieHue
MaKpOMOJIEKYJ. 3aBUCUMOCTh MOTEHIIMAJIbHOW SHEPTUU OT yIJia MOBOPOTa. Y CIIOBHS, JOMYCKAIOIIUE
MOJTHOE «CBOOOJIHOE» BpaIlleHHE.

28. TermoBoe  JABIDKEHHE B  TOJNMMEPHBIX Tenmax. [loHATHE O  CTAaTHCTUYECKOM  CETMEHTE.
Tepmoaunamuueckas ru6kocTsb nenu. Kunernyeckas ruOkocts nenu. CBOO0OHO-COUTICHEHHAs LETlb.
29. Hambosee BeposATHOE CpEeNHEKBAZAPATHYHOE PpACCTOSHHE MEXKAY KOHIAMH MaKpPOMOJIEKYJIBI.
Tepmoaunamuyeckass BeposTHocTh lenu. [lapamerp xkectkoctu nenu. DakTopsl, ONpeAesIONIUe
rHOKOCTh IIETIH ToJiMMepa (BeNIWYMHA MOTCHIMAIBHOTO Oaphepa BpalleHHs, MOJEKYIsIpHas Macca,

4acToTa MPOCTPAHCTBEHHOM CETKH, pa3Mep 3aMECTHTENEH, TeMIIepaTypa).

30. CocOOHOCTh TTOMUMEPOB K KPHUCTAUTU3AIMK (CTPOSHUE MEMH, DHEPTUs MEKMOJIEKYISIPHOTO
B3aUMOJIEHCTBHS, THOKOCTD 1IeTIH, IJIOTHOCTh YIAaKOBKH MOJIEKY).

31. CoiicTBa aMOp(HBIX M KPUCTAJUIMYECKHX TTOJIMMEPOB. TepMOMEXaHHMUECKHE KpPUBBIE aMOPQHBIX
nonumepoB. [IpakTuyeckoe 3HaueHHE yueHHs O (Pa30BbIX U PU3HMUECKUX COCTOSHHUSAX MTOJUMEPOB.

32. BBICOKO2JTaCTHYECKOE COCTOSHUE ITOJIMMEPOB (TepMOAMHAMHKA). HWXKHHMI TIpenen MOJIeKyJIIpHOU
Macchbl, HEOOXOAUMBIH ISl IPOSIBIIEHUS BBICOKOAIACTHUECKON AeopMari.

33. Bszkotekydee cocrosHHe moauMMepoB. Kpucrammmdeckne monuMmepsl. KpuBas — pacTsDKeHHS
KPUCTAJUINYECKOTO MoyiuMepa. BiinsiHue opreHTalnm Ha MEXaHU4eCKre CBOMCTBA MTOJTUMEPOB.

34. CTpykTypa U OCHOBHBIE CBOWCTBA TOJMMEPHBIX TeJN. AMOpPGHBIE U KPUCTALIMYECKUE TOTUMEPHI.
Temmeparypa crekiaoBaHus. MexaHu3M KpUCTAITH3alHH.

35. XuMHUUecKne TPEeBpalIeHus IOJMMEPOB. Peakinuu, TPUBOAAIINE K YBEIHMYEHHIO CTETCHU
MOJIMMepHU3aliH (CIIMBaHKE, OJIOK- U IPUBUTAS COMIOJIMMEPU3ALIUS).

36. XuMHUUecKknue TpeBpalleHUss TOIMMEpoB. llodmMepaHalornyHble TpeBpamieHust (IMorydeHue
MOJIMMEPOB, CyIb(pHUpoBaHUE, MOAUDUKALUS, CYTb(POXIOPUPOBAHUE U T.11.).

37. HagmomnekymnsipHast CTpYKTypa MOJIUMEPOB.
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IIpumep na6oparopubix 3ausatuii (7 cemectp) (YK-8, IIK-2)

JIABOPATOPHAS PABOTA Nel

Monumepusauus B macce (0J10Ke)
1.1. Llens pabomer:

HccnenoBanue BIMSHHUSA YCIOBHHM IOJMMEPU3allMd Ha CBOMCTBA IOJMHCTHPONA, MOJMMETHIMETAKPHIIATA, IT0JIydaeMOro
TEPMUUECKON paJuKaJIbHOU MOJIMMEpHU3alUeil B Macce.

1.2. Iloozomoeka k pabome:

1. I/I3y‘~II/ITL 3aKOHOMEPHOCTHU pa[[PIKaJ'ILHOﬁ NMOJIMMEPU3allu 0 KOHCIICKTY HCKHI/Iﬁ u peKOMeHHOBaHHOﬁ JATeparype.
2. B paboueii TeTpaau NpeaCTaBUTh:

a) CXEMBI PeaKIUil OTJACIBHBIX CTAINH TOTHUMEPU3AIUH;

0) KHHETUYECKUE YPABHEHUS, ONIMCHIBAIOIIHE MPOIIECC MOTUMEPH3AIINN B Macce.

3. Hanmcatp ypaBHEHHE MOTMMEPH3AIMU CTUPOJIA, METHIMETaKpUiIaTa B MPUCYTCTBUU nepekncu 6ensomna (I16).

4. [ToArOTOBUTH U 3aIIOJHUTH TAOJUIIGI JJIs 3aITUCH PE3yJIbTaTOB.

1.3. Pabouee 3a0anue:
1. HpOBeCTI/I HOHI/IMepI/ISaHI/IIO CTI/Ipoﬂa, MCTHHMeTaKpI/IHaTa B yCHOBI/IHX OOHOT'O U3 cne,uyloumx BapI/IaHTOBZ

a) temneparypa 60, 70 u 80°C; xonnuectso I1b 0,5% macc. (0T MOHOMEpa); IPOAOIKUTENBHOCTE 3 Haca;

06) Temmeparypa 80°C; xommuectBo wmuuimaropa IIb 0,1%; 0,3%; 0,5% wu 0,7% wmacc. (oT MOHOMepa);
MNPOJIOJKUTEIBHOCTD 3 Yaca;

B) Temmepatypa 80°C; komuyectBo ununmaropa I1b 0,3% u 0,5% macc. (0T MOHOMeEpa); MPOIAOIKHUTEIBHOCTE 2
WM 3 4aca;

r) Temneparypa 90°C; xonuuectso naunuaropa I1b 0,1%; 0,5% macc. (oT MOoHOMeEpa); IPOJOIKUTENBHOCTE 1, 2 1
3 yaca.

2. B xaxmoit amiye onpenesuTh:

a) BBIXOJ mmonmMepa (BT 1 %);

0) ckopocTh mosimMepu3anuu (B %/dac wim %/MuH, B MOJIb/J-CEK).

3. [lonmy4eHHbIe pe3ynbTaThl CBECTU B TAOJIHILy M IOCTPOUTH I'Pa@UKH 3aBUCUMOCTH CKOPOCTH ITOJIMMEPHU3ALNU OT
HCCIIeIyeMOro (akTopa.

4. Cnenathb BBIBOJIBI O BIUSHUM UCCIICIYEMOT0o (hakTopa Ha IPOoIece MOJIMMEPU3alid MOHOMEpa.

1.4. Peaxkmuevt u npuoopbol:

PeakTunbl
Crupon 9-10T;
MeTuiMeTakpuiaT 9-101;
[lepexuch GeH3ommna (1o 3ajaHuIo);
Tomyon 80-100 mut;
OTaHoJ (TUAPOITU3HBIN) WK
NeTPOJIeHHBIN 3up 400-600 mu
Hpudopet

AMIynsl;

MuxkpoOropeTka eMKOCTBIO 5 MIT;
Konbb1 xoHnnueckue eMKOCTEIO 50 MiT;
KanenbHas BopoHKa;

CrakaHbI eMKOCTBIO 250 MiT;
Boponka;

Yamku Iletpu

1.5. Memoouueckue pexomenoayuu no 6bINOJIHEHUI0 IKCNEPUMEHMATILHOL YaACmU

B uwerpipe ammysbl 3arpykaroT yKa3aHHOE B 33/JlaHUM KOJMYECTBO WHHUIIMATOPA W MO 2 T CTHPOJA. AMITYIIBI
3aKPBIBAIOT KOPKOBRIME MpoOkamu. Iloce pacTBOpeHHS HHUITHATOPA aMITyJIbl TIOMEIAIOT B TEPMOCTAT ¢ 3aIaHHOM
TEMIIEPATypOil M BBIACPKHUBAIOT HEOOXomumoe Bpems. [lo OKOHUaHWH IMOJIMMEPH3AIMH OXJIAK/AIOT aMITYJbI,
MOJUMEpP PACTBOPAIOT B apOMATUYECKOM WM XJOPUPOBAHHOM VYTIEBOAOPONE, OCAKIAIOT B CHOUPT WU
METPOJICHHBIH 3(PUP, IPOBEPSIS MOJHOTY OCAKICHHS.
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[TommMep MPOMBIBAIOT OcaguTeNEM, OT(PIIFTPOBBIBAIOT U CYIIAT B MIPEIBAPUTEIHHO B3BEUIEHHBIX damkax [letpu

CHayala Ha BO3Ayxe, a 3aTeM B Tepmoctate npu 60-70°C wmm B Bakyym-mkady mpu 30-40°C 1o mocTossHHOM
MacCHl.

Dopma 3anucu pe3y1omamos

3arpyska Brixon CkopocThb
MoHomep | Wuunmarop nojuMepa MOJIMMEPHHU3AIIUH
Ne = = T, Bpewms, u
OIBITA 2 3 o 3| °C PeM, 0 %/4ac
~ 3 = ~ R = r % N MOJIB/II-C
= g g %o/MUH

JIABOPATOPHAS PABOTA Ne 2
IMonumepusanys B CyCneH3uu
1.1. llen» pabomui:
HccnenoBanre BIMSIHUSL YCIOBUM TMOJMMEPU3ALMKA HA CBOMCTBA MOMMMEpA, MOITYyYaEMOIO PaJUKAIBHON
HOJIMMEPH3ALIMEN B CYCIIEH3UU.

1.2. Iloozomoeka k pabome:

1 U3yuntp 3aKOHOMEPHOCTH PAJMKAIBHON MONMMEPHU3ALMU 110 PEKOMEHIOBAHHON JIMTEPAType U KOHCIEKTY
JIEKIUH.

2. B paboueii TeTpau MpeICTaBUTh:

@) CXEeMBbI PeaKIMiA OTIENBHBIX CTa IHi TOIFMEPH3AITHY;

0) KUHETUYECKHE ypPaBHEHUsI, OMICHIBAIOIIIE MIPOIECC TOJIUMEPU3aIH B CYCIIEH3UH (3aBUCUMOCTH CKOPOCTH
MONMMEpPU3aIMd ¥ MOJIEKYJSIPHOM Macchl OT TeMIepaTyphl IPOBEICHUS pPeaklUuH, OT BpPEMEHHM CHHTEe3a, OT
KOHLICHTPALUH HHULIHAATOPA).

3. Hammcarp ypaBHeHME NOJIMMEpH3ALMU CTUPOJA, METWIMETAKpHIaTa B IPHUCYTCTBUM IIEPEKHCH Jaypuia U
JMHUTPIJIA 230-0MC-M30MACIISTHOM KHUCIIOTHI B KQUeCTBE MHUIIATOPA.
4. TloaroToBUTH U 3aIIOJHHUTB TAOJMIIBI IS 3AIFCH PE3YJIBTATOB.
1.3. Pabouee 3a0anue:
1 TlpoBectn momvMepH3al|Io CTUPOJIA, METHIIMETAKpUiIaTa 1o OJIHOM W3 pelenTyp, MPUBEJCHHBIX B TaOIHIIE, PH
criemytorieM pexume: 85-90°C -24., 98-100°C -1 u.
2. Ompenenmth BeIx0/ nonrMepa (B T U %).
3. PesynbTaThl ONBITOB CBECTH B TAOITHITY.
1.4. IIpubopwt u peakmugwl:

PeaktviBbL: [puGopsr:

Crupon, metunveTakpuiar [IpuGop st cycrieH3noHHOH

(cBexenepernannbie) - 20-40 mu; noymMepu3armu (puc. 1.);
JWCTIJIMPOBaHHAs Bojia - 40 M, BOIsIHAs OaHS;

niepekuch naypria wm JAK - Kos10a byHzeHa;

B COOTBETCTBUHU C PELENTYPOH;

CTaOMITM3aTOP - B COOTBETCTBUH BopoHKa broxHepa;

C peLenTypoi;

qanika HeTpI/I WM 9aCOBOE€ CTCKIIO

®opma 3anucH pe3yIbTaTOB

No 3arpy3ka Bpe-
M, Beixon
MOHOM a BOJIA -
OHOMED HHHUIAATOP ox cTabunm3a-Top qac. roMHMepa
TC
Bec. | Bec. | Yor | Bec. | % or | Bec. % ot 0
r r )
q, q, MOH. T, MOH. q, MOH.
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Puc.1 [Ipubop asst CyCrIieH3UOHHOU MOJIMMEPU3AIIUN
1 - kpyriogoHHas 3*-ropias konba
2 - MemIanka ¢ MPUBOAOM U THAPO3aTBOPOM; 3 — 0OpATHBIN XOJIOAUITHPHUK

15. Memoouueckue pekomeHoayuu no 6bINOTHEHUIO IKCREPUMEHIMWILHOI YaACHII

B crakane (nm mpoGupke) pactopstoT 0,34 T ONMMBUHMIOBOTO criupTa B 60T AUCTHIUTMPOBAHHOM BOJIBI TIPH
HarpeBanuu 10 60°C.

Boauslit pacTBOp MOJMBUHUIOBOTO CITUPTA, OXJIAXIEHHBIA 0 KOMHATHOM TeMIiepaTypbl, 3aiMBatoT B 2*-3*-
TOPITYFO KOJIOY eMKOCTBIO 250 MiT, CHAOKEHHYIO0 MEIIAIKON 1 00paTHBIM XOJIOJUIEHUKOM.

3aTeM OT/IENBHO B MOHOMEpE PaCTBOPSIOT HHULIMATOP: TIEPEKHCH JIayprila WK JUHATPUI a30-0UC-M30MacIIsTHOM
kucnoThl. [Tocie oHoro pacTBOpeHHs MHULIMATOPA CTUPOJT BBUIMBAIOT B KOJIOY.

BrumrouaroT Melanky, MycKaroT BOLY B XOJOIWIBHHK M OIYCKAOT KOOy B BOJsAHYO OaHro. [Ipu nHTEHCHMBHOM
NepeMeIMBaHUI MOAHUMAIOT TeMriepatypy 10 80°C 1 NpoBOAAT HOTMMEPU3ALMIO [0 33JAHHOMY PEKUMY.

CKOpOoCTh MEIIAIKH PEryJMPYIOT TaK, YTOObI CTUPOJI Pa30MBAJICS HA OT/ICIIBHBIC IITAPHKH (TPaHYJIbl) HEOOBIIION
BEJIMUMHBI, HE COSUHSSICH B OOLIyI0 Maccy. YCTAHOBJICHHYIO B Hayajle MpOLEcca MOCTOSHHYIO CKOPOCTh MEIIAIKU
HEOOXOIMMO IOJUIEPXKMBATh B TEUEHHE BCEro Mpolecca MOMMMEPU3alii, HE JOMYCKas OCTAHOBKU MEIIAJIKH BO
n30eXKaHUe CITUITAHKS IIIAPUKOB ¥ 00pa3oBaHus 0echOPMEHHOr0 KOMKA MojiuMepa

B Oane pexomeHyeTcs MoAIepKUBaTh 33JaHHYI0 TEMIIEPaTypy, He JOITyCcKas Ieperpena

KoHTponem OKOHYaHHS PEaKLMH MOKET CITY>KUTh OITyCKaHHE IaPUKOB IOJIMCTUPOIA Ha JIHO KOJIOBI BCIIEICTBUE
YBEJIMYECHHS UX INIOTHOCTH NP KPAaTKOBPEMEHHON OCTAHOBKE MEIIAJIKH.

[ '0TOBBII IPOIYKT OTHHIIBTPOBBIBAIOT, MPOMBIBAIOT, IPOCYIIMBAIOT 1 B3BEIIUBAIOT.

ITpOMBIBKY OCYIIECTBIISIIOT WMCTHUIMPOBAHHOM BOIOM, MCTONB3ys BOpOHKY broxHepa m konOy Bynsena

IIpoMsIThIE rpaHymbl EpeHOCAT BO B3BeleHHYHo Yamiky Iletpu u cymar npu 50°C B TepMocTaTe MM CYIIMIBHOM
mkagy (Tabm. 1).

Peunenryps! J1s1 IOJTy4YeHHUs1 OJHUCTHPOJIA B CyCIIeH3UH (B Bec. I)

Howmep peuentypbt
KoMmoHeHTbI

1 2
Crupon 10 10
Boga nuctuimpoBaHHast 60 25
Iepekucsk naypuia 0,5 -
IMoNMBHHUIOBEIN CIMPT 0,34 0,5
JluHuTpUI a30-0KC-U30MACIITHOM KHCIIOTHI - 0,1
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JIABOPATOPHAS PABOTA Ne 3

Onpenesnienue BSI3KOCTH W MOJIEKYJISIPHOI Macchl HOJIMMEPOB

1lens pabomer:
W3MepHTh BA3KOCTh PACTBOPOB MOJIUMEPA ¥ BBIYUCIHTE €r0 MOJICKYJISIPHYIO MaccCy.

Ipuboper:

- KOJIOBI C IPUTEPTHIMH ITPOOKaMH eMKOCTEIO 25-100 M,

- TpayupOBaHHAs! MUITETKAa eMKOCTBIO 5-10 M1 ¢ aenenusamu o 0,2 m,

- BUCKO3uMeTp Yoemtona ¢ muamerpom 0,5-1,5 mu,

- TEPMOCTAT AJIs OAJEPKAHUS TEMITepaTyphl u3MepeHus ¢ TouHocToero 0,01°C.

- Pe3UHOBAS IPYIIIA,

- crexystHHBIHA QrtbTp LoTTa Nel wmu Ne2.

Buckozumerp VYOemnoma MO3BONSET OMPEACTUTH BI3KOCTh PACTBOPOB IONHMEpPa MPH Pa3IAYHBIX
KOHIIEHTPAIUIX.

4 5 8

‘7\;1:/: In /C

f,?- f'?’lm ;5 y 2

1 16 .

1§ 15

14 14

],3 Lol !|3 .

N T TR T

G 2f160mn

Puc. 1. Bucko3umerp Yoennona

1 - pe3epByap;

2 - IBMEpUTENBHBIN IAPHK;
3 - KamwIp;

A, b - meTku;

4,5, 6-TpyOKun

Iloozomoeka euckozumempa:
Bucko3umerp TIaTenbHO MOKOT TOPSYe XPOMOBOI CMECKIO, 3aTeM OOJBIINM KOJHMYECTBOM TOPSYEH BOIIBI,
OIIOJIACKUBAIOT JUCTWIIMPOBAHHOM BOJIOM U CyLIaT.

Iloozomoexka nonumepa:
O6pa3zer nomMepa He0OXO0IMMO OYUCTHTE OT MTPUMECEH MePeOoCakICHUEM H BHICYIITUTE 10 TIOCTOSTHHOW MAacChI

B BaKyyM - IKady.

Ilpuzomoenenue pacmeopa nonumepa:

W3menbyeHHBIH U BBICYILIEHHBIM OTMMEP PACTBOPSIOT B MOAXOSIIEM pacTBOpHUTENe (sl KOTOPOro B Hape ¢
JaHHBIM TIOIMMEPOM HMetoTcst Tabmuunele AanHble K n o). PactBopuTens npeaBapuTensHO HEOOXOOMMO IEeperHaTh.
Hagecky nonmmmepa moaouparoT TakuM 00pa3oM, ITO0RI ISl ICXOTHOTO PACTBOPA MOJIMMEpPa OTHOCHTEIBHAS BSBKOCTh Mom. =
1,5 npu Temmepatype m3MepeHus. PacTBop GHIBTPYIOT OT B3BEILIEHHBIX YacTHUII Yepe3 CTEKIAHHBIN QribTp Nel wmmm Ne2.
Jns MCKITIOUeHUsT BO3MOXKHOCTH W3MEHEHUsI KOHIIEHTpAIlMY PAcTBOpa MEepBYIO, OUYCHb HEOOJBIIYIO MOPIMI0 (QUbTpara
0TOPAaCHIBAIOT.

30



Ilposeoenue usmepenuii:

B Buckosumerp uepe3 TpyOKy 4 HaIMBAIOT OKOJIO 5 MJI PACTBOPUTEINS, YCTAHABIMBAIOT BUCKO3MMETP B
TEpMOCTAT U BBIIEPXKUBAIOT NpH Temmeparype mmepennst 10-15 mun. K TpyOke 5 mpHCOEmMHSIOT Pe3HHOBYIO TPYIIY,
3aKpBIBAIOT KpaH Ha TPyOKe 6 M C TOMOIIBIO TPYIIN TPYDKABI MPOMBIBAIOT KaMWULIP 3 U M3MEPUTEIbHBIN IapuK 2,
BCachIBast )KUJIKOCTh Ha 1 cM BbIilIe BepxHer MeTkH. [1ociie 3Toro CHOBa 3aIoHSAIOT KaWUISIp U U3MEPUTENHHBIN IIapHK,
OTKPBIBAIOT KpaH Ha TPyOKe 6 W OTMEYaroT 0 CEKYHIOMEpPY BPEMs HCTEUCHHS PACTBOPUTEINS OT BEpXHEH O HIDKHEH
METKU U3MEPUTENHHOTO HIapHKa 2.

Bpems ncteduenus onpenensioT He MeHee 5 pa3 u OepyT cpefiHee 3HaUeHHE.

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

Onpenenys BpeMsi UCTEUCHHsI PACTBOPUTEIS 1o, yau, CIIMBAIOT PACTBOPUTENb Uepe3 TPYOKyY 4, BbIIABIMBAs €10 U3
KalmwuLsIpa [py IIOMOIIY TPYLIH, a 3aT€M YAAISIOT OCTATKH PAaCTBOPHUTENSI BONOCTPYHHBIM HACOCOM, IIPUCOEINHEHHBIM K
TpyOKe 4.

B cyxoii Bucko3umeTp yepe3 TpyOKy 4 BHOCST TpalyUpOBaHHOM MUMETKONW SMIT pacTBOpa MOJMMEpa W CHOBA
YCTAHABJIMBAIOT BHCKO3UMETP B TepMmoctaT. Ilocie 15-TM MHHYTHOrO TEpMOCTATHPOBAHUS MPOMBIBAIOT KAIWIUIAP U
W3MEPUTEIIBHBIN IAPHK YKa3aHHBIM BBILIE CIIOCOOOM M M3MEPSIIOT HE MEHee 5 pa3 BpeMsi UCTEUYeHHs pacTsopa t, He
3a0bIBasl [IPU 3TOM OTKpPBIBAaTh KpaH TpyOKH 6.

Ecimi Mom, MCXOMHOTO pacTBOpa OK&KETCSl 3HAUMTENBHO Oonbiie 1,5, TO pacTBOp pazdaBisiioT B BHCKO3UMETPE,
NO0aBIISISL TUIIETKOM OIpEIeIeHHOE KOJIMYECTBO pacTBoputess. [locne moOaBieHus] pacTBOPHUTENST PacTBOP TIIATEIHLHO
TepeMEIIMBAIOT HArHETAHNEM BO3/TyXa IPyIIei depe3 TpPYOKyY S IpHr 3aKpBITOM KpaHe TPyOKH 6.

Kaxxnpiii pa3 nocne pa3daBieHus KanwuLsp ¥ U3MEPUTENbHBIN IApHK TPHKIBI MPOIOIACKUBAIOT PACTBOPOM.
Ecnu Mom MeHbIIIe 1,5, TO IPUTOTaBIMBAIOT HOBBIIA, 00JIee KOHIIEHTPHPOBAHHBIN PAaCcTBOP.

PactBOp € Mow. OMu3KOM K 1,5, pazdapisIOT WIS TOCIEAYIONIMX M3MEPEHHH BS3KOCTH TAaKMM OOpa3oM, YTOOBI
WHTEPBAIBI IOMYYaeMbIX KOHLEHTpaLMii ObLIM NPUOIM3UTENIBHO ONMHAKOBBL [l 3TOro K 5 MJI Takoro pacTeopa
nocienoBatenbHo gobasmsroT 0,75; 1,0; 1,25; 2,0 m 4,00 M pacTBOpHUTENSI, TIPHYEM Ton, HamOoOJNee paz0aBIeHHOTO
pacTBopa He JIOJDKHA ObITh MeHbIIIe 1,1.

Bpemst nictedeHns Tomy4aeMbIX TakiM 00pa3oM pacTBopoB ¢ koHueHTparmsiMu Cy, Cp, Cs, C4 1t Cs 0603HauaeTcs t, b,
t3, 1, t5 (C1 - KOHIIEHTpALHS HCXOTHOTO PACTBOPA).

Ilo OKOHYAaHMM W3MEpPEHHI PacTBOP BBHUIMBAIOT W3 BHUCKO3MMETPA, a BUCKO3UMETp 2-3 pasa THIATENHHO
MPOMBIBAIOT PACTBOPUTEIIEM C 00s13aTEILHBIM MHOT'OKPAaTHbBIM IPOMBIBAHUEM KallWUIApa W U3MCPUTEIILHOIO IHapHKa,
TI0CJIE YErO INPOBEPAIOT BPEMsi UCTEYeHUs pacTtBoputess 10, wou CpemHee 3HaueHHe 10 JODKHO BOCIIPOU3BOJAMTHCS C
To9HOCTHIO 710 0,2-0,3 ¢. Pe3ynbraThl n3MepeHnii BHOCAT B TaOJHILy.

BpeMﬂ HCTCUYCHUA PACTBOPOB IIPU U3MEPCHUH BA3KOCTH

PactBopureins PactBops! nonumepa PactBoputrens

th Had. tl t2 t3 1:4 1:5 tO! KOH.

st pacTBOpa KaykA0H KOHLIEHTPALUU POBOJAT 5 U3MEPEHUH U ONPEACIISIOT CpeHEE 3HAUCHNE U
OIMOKY N3MEPEHH.
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Oobpabomka pe3yn1omamos IKCnepumeHma:

t

OTHOCHUTEIbHAS BI3KOCTD: Nomn. = —
ot
0

n-n, t-t M.

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

Mo t, C

Puc.2. 3aBucumMocTh npm;ezlem{oﬁ BSIBKOCTHU OT KOHICHTPAIlUHU PaCTBOpPaA MoJimMepa

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

0.6

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

77 ¥o.

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

C—-0

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

XayBHHKA):
[7]=K-M*
3HayeHre KOHCTAHT K ¥ o /11 HEKOTOPBIX Map MOJMMEP-PacTBOPUTEIIh IIPUBEACHBI B Ta0II. 2.
Tabiuma 2
Tonumep PactBopurens T, °C K-10* o
[Mommakpunonntpui (ITAH) Jumernndopmamus 25 3,92 0,75
[Momumernimerakpuiatr (IIMMA) AnetoH 20 4,52 0,62
Homuerunon Benzon 20 1,23 0,72
P Tonyon 25 1,7 0,69
[TonMBUHUIIOBBIN CIUPT Bona 25 3,0 0,50
[MommatrnenTepedranar denon 50 5,52 0,71
3aoanue:

[Monyunte oT mpemojaBarenst MOJMMEP W PACTBOPUTENb, COCTaBBTE IIaH HccienoBaHuii. Ha ocHoBe
AKCIIEPUMEHTAIBHBIX JIaHHBIX pacCUUTAlTe MOJEKYJISPHYI0 Maccy IoiuMepa. Pe3ynbTaThl 3KCIIEPUMEHTA
odopMHTE B BHJIC TAOJIUIIBI U CICTANTE BHIBOIBI.
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TecToBble 321aHUS K Py0esKHBIM ATTECTAIMOHHBIM KOHTPOJIbHBIM Pa00TaM 1o JUCIHHUIJINHE
«BbicokoMoJIeKyIsIpHbIe coequnenus» (oopasunl) (IK-1, ITK-2)

baok 1

IIpy aHMOHHOM OMMMEPU3ALUU PACTYLIUE LIENH HECYT Ha KOHLIAX
YACTUYHBIN WJIU TIOJIHBINA MOJI0XKUTEIBHBIN 3apsi

YaCTUYHBIN WJIW NOJIHBIA OTPULATEIbHBIN 3aps]l

CBOOOJIHBIN paguKan

KaTHOH-paIUKal

KaTaJ'II/I3aTOpaMI/I aHHOHHOM MOJIMMCPU3ALIUN SABIAKOTCA
QJICKTPOHOAKICTITOPHBIC BCIICCTBA
OJICKTPOHOJOHOPHEBIC BEIIECTBA

MMPOTOHHBIC KUCJIOThI

AIIPOTOHHBIC KUCJIIOTHI

K aHnoHHO# nonumepu3auuu CKJIOHHB MOHOMEPBI

C IIOBBILIEHHOM HEPTUEN CONPSIKEHUS

C IOHMKEHHOH 3HEPrueil cConpspKeHust

B MOJIEKYJIaX KOTOPBIX OTCYTCTBYET COIPSKEHUE

OTHOCSIIINECS K OKCOCOCAMHEHHUSM (KapOOHHMIBHBIM COCMHEHUSIM)

K aHroHHOH nonumMepu3anuu CKJIOHHBI T€ U3 MOHOMEPOB, Y KOTOPBIX AJIEKTPOHHAS IUIOTHOCTh IBOMHOM CBSI3H:
o

MOHM)KEHA 3JIEKTPOHOAKLEITOPHBIMH 3aMECTHTEIIIMHU

TMOBBIIICHA 3JICKTPOHOAKICIITOPHBIMHU 3aMCCTUTCIIAMU

TMOBBIIICHA 3JICKTPOHOJOHOPHBIMHA 3aMECTUTCIIAMUA
MOHMXKEHA JICKTPOHOAOHOPHBIMHA 3aMECTUTCIIAMU.

Karanuzatopamy aHHOHHOW MOTUMEPU3ALINHN SBISIFOTCS
ocHoBaHnus JIbronca

LIETIOYHbIE METAJLIIBI

KHCIO0THI JIbronca

MIPOTOHHBIE KHCIIOTHI

karanu3aTopsl Opunens-Kpadrca

KaranuzaTopamu aHHOHHOW MOTUMEPU3ALINHN SBISIFOTCS
OCHOBAaHUSI, METAJUIIOPTaHMUECKHE COCAMHEHUS
karanu3aTopsl Opunens-Kpadrca

aMUJI KaJust

kucnoTel JIsrouca

AKTUBHBIMH KaTalnn3aTOPaMy aHHOHHOW TOJIMMEPU3ALMHN SBISIOTCS POAYKTHI, 00pa3yrouirecs Npy MponyCcKaHuK
oNeMHOB Yepe3 CMech HaTpUHAIKWIIA, aJIKOTOJISATa U TaJIOTCHU/Ia HATPHS, Ha3bIBaeMbIe

QJIKOTOJISITHBIE KaTAIN3aTOPhI

0JIe()MHOBBIE KaTAIN3aTOPbI

"an(puHOBBIE KaTaTM3aTOPHI"

IKHJITAJIaTeHUIHBIE KATaJIH3aToOPhI

K anronHo# nmonmmepusannu 6ojee CKIOHHBI MOHOMEPHI C
3NEKTPOHOAOHOPHBIMU 3aMECTHUTEISIMHU

MTOBBIIIIEHHOHN SHEPTUEl CONPsHKEHMS (CTUPOIT, TUEHBI)
MTOHWKEHHON HEPTHeH CONpPSKEHUS
3JEKTPOHOAKLENTOPHBIMU 3aMECTUTENSIMH
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DNEeKTPOHOAKIETITOPHBIE 3AMECTHTEH B MOJIEKYJIE MOHOMEpa
CIOCOOCTBYIOT OTIIEIVICHUIO aHHOHA

CHOCOOCTBYIOT PUCOCAMHEHHIO KATHOHA

CHOCOOCTBYIOT IPUCOCAMHEHHUIO aHMOHA

HE BIMSAIOT HA PEaKIIHOHHYIO ClIOCOOHOCTH

HpeI{CTaBJ’ICHHaH peaKknusa OTHOCUTCA K CTaAUN

KNH, —= Kt + NH, — H,N-CH,-CHR
+

K
uHunrpoBanus B npucyrcteuu KNH> B cpene xxuakoro aMMmuaka
pocTa uenu
00OpBIBa IIETTH
JETUIPUPOBAHUS

B npucyrcTBun Metamnopranndeckux coequaenuit (R'-Na) oOpazoBanue akTHBHOTO LIEHTpA MIPOUCXOANT IyTeM
00pa3oBaHUsl HEUTPAIBHOTO KOMILJIEKCa

[IPUCOEIUHEHNS] MOHOMEPA K KaTUOHY KaTaau3aropa

[IPUCOEIMHEHNS. MOHOMEPA K aHUOHY KaTaJlu3aTopa

BHEJPEHUSI MOHOMEpA 10 TOISPU30BAaHHON CBSA3H METAII-YTIEPO

[Ipu aHnoOHHOI MoNMUMepHU3alMHY, B TIPOIIECCe POCTa LEMH, MOHOMED 3aHHMAaEeT MECTO MEXITY
3aHUMAaeT MECTO MEKAY MaKpOKapOKaTHOHOM M IMTPOTHBOMOHOM

3aHUMAaeT MECTO MEKAY MaKpOKapOaHMOHOM M IPOTHBOMOHOM

MIPUCOETUHACTCS K MaKpPOPaAUKAIy

MIPUCOEANHAETCS K IPOTUBOUOHY

DJeMeHTapHOE 3BEHO MAaKPOMOJIEKYJIbI TOJMMETHIIAKPUIIATa, [T0Jy4aeMOro aHHOHHOM MOJIMMEpH3aLuei
-CH,-CH-
O=C-OCH,
- CHz - CH(COOH) -
- CHz - CH(CHO) -
-CH,-CH-

O-CO-CH,

QHGMCHTapHOe 3BCHO MAaKpPOMOIJICKYJIbI IOJIMBUHHWJIALICTATA, ITOJTYUCHHOT'O AHMOHHOU HOHHMepHBaHHeﬁ
- CHa - CH(COOH) -
-CH,,-CH-

O=C-OCH,
-CH,,-CH-

O-CO-CH,

[IpuHnHUnuansHONH 0COOEHHOCTHIO0 AHNOHHOW TIONMMEPHU3ALMH SIBJISIETCS TO, YTO B ONPECICHHBIX YCIOBHUAX OHA
mpoTeKaeT

0e3 peakny HHALUUPOBAHUS

0e3 DIIEMEHTAPHOU peakIny Mepeaadu Ienu

0e3 JIeMEHTapHON peakul 00pbIBa LEHH

¢ oOpa3oBaHueM "KUBBIX" MOTUMEPOB

Y cTaHOBIEHO, YTO CKOPOCTh AaHUOHHOW MOJIMMEPU3ALMH TPOIIOPLMOHATIbHA

v=k[M]J?- V[Kt]

v=k[M]-V[Ki]

KBaJpaTy KOHLIEHTpAallMM MOHOMEpPa U KOPHIO KBaApaTHOMY M3 KOHLIEHTpAIlUX KaTajlnu3aTopa
v = k[M]/[Kt]
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MoHoMepEbI, BCTYMAONINE B aHHOHHYIO TIOJTMMEPHU3ALINIO, TI0 PEaKIIMOHHON aKTHBHOCTH MOYKHO PACIIONIOKHUTH B
pam:

OyTajreH>MeTHIMETaKPHIIAT>METaKPUIIOHUTPHIL>CTUPOII>aKPUIIOHUTPUIT
CTUPOJI>METHIMETaKPUIIAT>aKPUIOHUTPUI>0yTaiueH

AKPUWIOHUTPUII>0YTaIMCH>METHIMETAKPHIIAT>CTHPOI
AKPUWIOHUTPHIL>METAKPHJIOHUTPUI>METHIIMETAKPUIAT>CTUPOI>0y TaTuCH

[Ipu aHMOHHOI MONMMMepu3ay AUeHOB (OyTaareHa HaTprueM) Ba paJiuKal-HOHA COSTUHSIOTCS ¢ 00pa3oBaHUEM
IMepa

moyimMepa

panukana

KaTHOH-paJinKana

OOpBIB 1IeTIM IPY AaHKOHHOM MOJTMMEpH3aLuu

MPOMCXOIUT B Pe3yJIbTaTe CTOIKHOBEHHS NOHA KapOOHHS PAaCTyIIel ey C aHHOHOM
CBSI3aH C IPUCOCINHEHNEM IIPOTOHA

CBSI3aH C OTIIETIJICHUEM MOJIEKYJIbI BOJBI

CBSI3aH C OTIICIUICHUEM IPOTOHA

[NomnMmepuzanms, mpoTeKaromias dyepe3 00pa3oBaHre NOHOB HAa3bIBAETCS
paluKaIbHON

HOHHOU

stepudukanmei

KOHJEHCcauuen

WNunnuaTopaMu aHHOHHOM MOJIMMEPU3AIINY SBIISTIOTCS COSTUHEHUS, CTIOCOOHBIE
00pa30BBIBATH PalUKaIIbI

TeHEPUPOBATh PEAKIIMOHHOCTIOCOOHBIE aHUOHBI

TeHEPUPOBATh PEAKIIMOHHOCTIOCOOHBIE KATHOHBI

00pa30BBIBATH HOH-PAAUKAIIBI

IIpu aHMOHHOI MOJMMEpU3aLUU PACTyIIasi UElb UMEET
HE UMeEET 3apsija - HEUTpaJlbHa

HMMeEEeT OTPULIATEIbHBINA 3aps

MIOJIOKUTENbHBIN 3apsiy

Peakius vHULIMMPOBAHUS B aHMOHHOW MOJMMEpU3alIMY 3aKIII04aEeTCsl BO B3aUMOJIEHCTBUU
KaTHOHa C MOHOMEPOM

AHHOHA C MOHOMEPOM

CBOOOJIHOTO pajiuKajia ¢ MOHOMEPOM

MOHOMEpPA ¢ KOMIUIEKCHBIMU COEUHEHUSIMU NIEPEXOIHBIX METAJUIOB

B xakux pacTBOpUTEISIX OOBIYHO MPOBOIAT aHHOHHYIO ITOJTMMEPU3AIIHIO
B kuciotHeIx (CH;COOH)

B ocHOBHBIX (NH3 , %)

amporepnbix (H20)

B uHEpTHBIX (CeH14)

baok 2

HoHHO-KOOPIMHAIIMOHHOW OTUMepHU3allieil Ha3pIBAIOT KaTAIUTUIECKHI TIpoIiece 00pa3oBaHUsI MaKPOMOJICKYII, B
KOTOPOM CTaJfH pa3phiBa CBS3H B MOHOMEPE:

HpeIIHIeCTByeT BO3HUKHOBCHHC KOOpIII/IHaIII/IOHHOI‘O KOMIIJICKCA Me>1<11y MOHOMepOM N aKTUBHBIM HeHTpOM
MpEAIIeCTBYET BOZHUKHOBEHUE MaKpOpaauKaia

MIPEAIIeCTBYET BOSHUKHOBEHHE MaKPOKATHOHA

MIPEANIeCTBYET BOSHUKHOBEHHE MaKpOaHHOHA
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HMoHHO-KOOpAMHAIIMOHHON TTOJIMMEPHU3AIEN HA3BIBAIOT
KaTaJUTUYECKUI TIpoliecc

CBOOOHO-paINKaIbHBINA TPOLIECC

MpOIIeCC resieo0pa3oBaHms

mporiecc 06pa3oBaHMs KOJUTOHIOB

Karanuszatops! Llurnepa-Harra 3t0:
komiurekcsl Al(CzHs)s ¢ TiCls
FeBrs;

TiCly ¢ Al(CHzs)3

TiCl,

AHNOHHO-KOOPIUHAIIMOHHAS [TOJIMMEPH3AIIHS TPOTEKAET C yIACTHEM
karanuzatopoB Opunens-Kpadrca

katanuzatopos Luraepa-HaTtra

MOCTMETAJIOLICHOBBIX KaTaJIn3aTOPOB

JINTUMOPTraHUYECKUX COCTUHEHUI

KommnekcooOpazoBanue MOHOMED - KaTalu3aTop 00yCIaBIMBaET BO3MOXKHOCTh CHHTE3a
TEPMOPEAKTUBHBIX MTOJTUMEPOB

ATaKTUYECKUX MOJIMMEPOB

CTEPEOPETYISIPHBIX TTOIUMEPOB

CIOCOOCTBYET CHIKCHHUIO MOJIEKYJIIPHOM MacChl OJIMMEpPa

KaTanuzaTopsl, BBI3BIBAIOIIIE CTEPEOPEryIUPOBAaHNE B IPOLIECCE MOTMMEPU3alMU Ha3bIBAIOT
HecTepeocTeuPpUIecKIMU

HEeCTepeOCeIeKTHUBHBIMHU

CTEPEOCENICKTUBHBIMH

cTepeocrnenupuuecKIMU

Haubonee pactipocrpanennsiii katanmuzarop Llurnepa-Harra

komIuiekc BF3 ¢ Bogoit

KOMIUIEKC HUHTHJIPUHA C aMMHUAKOM

KOMIIJIEKC HUTPOIIPYCCHIA HATPHS

komIutekc TeTpaxiaopuaa turana TiCls ¢ TpuatunamomuareM Al(CoHs)s

HoHHO0-KOOpAMHAIIMOHHAS TTOJIMMEPU3AIIHS OTIMYAETCSI OT MIOHHOM TE€M, UTO aKTy IPUCOSIMHEHUS MOHOMEPA
MIPEIIeCTBYET €ro KOOPAMHAIUS Ha KaTaau3aTope

MIPEANIECTBYET €T0 HOHU3AITUS B PaCTBOPE

croco0cTByeT (POTOXMMHYECKOE HHUITMHPOBAHKE

MPEAIIECTBYET €ro KOOpAUHAIMS HAa AKTUBHOM IIEHTpE

ITpu nonumMepuzanuu Ha katanuzaropax L{urinepa-Harra koopaunamus

obecreunBaeT MPUCOCTUHEHNE MOHOMEPA B ONIPEACIICHHOM MPOCTPAHCTBEHHOM ITOJIOKCHIH
o0ecrneunBaeT NPUCOSTUHEHNE MOHOMEPa B OECIIOPSAI0YHOM IMPOCTPAHCTBEHHOM ITOJIOKEHUHU
cnocobcTByeT ycuneHuro cBsizu Ti - C

cnocobcTByeT ocnadneHuro cpsizu Ti - C

Baok 3

Kakoro crioco0a mojumepu3alidy He CyIIECTBYET
TIOJTMMEPH3AITIs B TBEPIOH daze
MOJIMMEPU3AIIHS B MaCCe

MTOJIMMEPH3AIIHS B CYCIICH3UU

MOJIMMEPH3aIns B TA30BOM paspsijie
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Croco0bI IPOBEICHNUS TTOJIMMEPU3AIHH
B OytoKe

B pacTBOpE

B MaTpHIIC

B BaKyyMe

brodnast nonumepu3anys 3aKI04aeTcs B MOJIMMEpU3alui MOHOMEPa
B BOJIC

B IPUCYTCTBUH OPraHMYECKOTO PACTBOPUTEIIS

B OTCYTCTBHHU PacTBOPHTEIS

B TBepaoil daze

brounas nonumepusaius TakKe Ha3bIBACTCS
MoJIMMepHU3aIieil B BaKyyme
HoJMMepHU3alieil B macce

MOJMMEpPHU3ALUEN B 3MYIbCUI
MoJMMepHU3aluen B CyCIIEH3UU

[To mepe nonumepuzanuu B OoKe
3aTpynHSAETCS OTBOJ TeIUIa
YMEHBIIAETCS BSI3KOCTh CPEJIb
YIIy4IIaeTcst OTBOJ TeIia
YBEJIUYUBACTCS BA3KOCTH CPEAbI

Bnoynyro monmumepu3anuo NpoBOAST

B IIPUCYTCTBUM OPTaHUYECKUX NEPEKUCEN
B mpucyTcTBHA SnCly

B IpUCYTCTBMU MHUIIUATOPOB

B IPUCYTCTBUU MUHEPAJIBHBIX KUCJIOT

Bio4yHyI0 MONTMMEPH3AIIHIO TIPOBOJIST
C MaJIOH CKOPOCTHIO

C BBICOKO#T CKOPOCTBIO

B 0OOJIBIIIOM 00BEME

B HEOOJIBIIOM 00BEME

o "naxoBomy" crioco0y oNMMMEpU3aIiY, B KAUECTBE CPeibl IPUMEHSIOT PACTBOPUTEND, B KOTOPOM
pacTBOpsiETCS TOJILKO MOHOMEP

pacTBOpsiETCSI U MOHOMED, U TIOJTUMED

pacTBopsieTCs TOIABKO HOIUMED

CymecTByeT crocod TOoIHMEpU3aIIH, TIPOBOISIIMICS B PACTBOPHUTENE, B KOTOPOM
pacTBOpsSIETCSI MOHOMED, HO HE PACTBOPSETCS MOJIMMED

pacTBOpSIETCS MOJIUMED, HO HE PACTBOPAETCSI MOHOMED

pacTBOpSIETCSI U MOHOMED, H TTOJIUMED

B pactBOpe nmpoBoAsT ri1aBHEIM 00pa3oM
(hOTOXUMHYECKYIO TTOJINMEPU3ALIHIO
paaMKalIbHYIO TOIMMEPHU3ALIIO
KaTaJINTUYECKYIO TIOJIMMEPU3ALINIO
HMOHHYIO TIOJIMMEPHU3ALII0

B kauecTBe MUCNIEPCHOHHOM CpeIbl IPH IMOJIMMEPH3AIUY B IMYJIBCUUA O0BIYHO UCTIOIB3YIOT
MUHEPATIBHYIO KHCIOTY

BOAY

aup

CIUPT
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B 3aBucumocTH oT crioco6a MpUroTOBICHUS SYMYJILCHU MOHOMEPA B BOJIE M YCIOBHH IPOBEICHHS ITOJIMMEPU3AIINT
pa3IuyaoT

O50YHYI0

COOCTBEHHO 3MYJIBCHOHHYIO (JJaTEKCHYIO)

CYCIIEH3NOHHYIO (KalelbHYO)

MaTpUYHYIO

B kauecTBe 3MynbraTopoB Ipy IMYJIbCHOHHOHN TTOTMMEPHU3AIIH IPUMEHSIOT
Kpaxmai

HATPUEBBIC COJIM APOMATHUYCCKUX CYTb(OKUCIIOT

MBI

KIIETYATKY

[elicTBrEe AMyYJIBraTOPOB COCTOUT B
YMEHbIIIEHHE IMYJIBIUPOBAHUS MOHOMEpPA B BOJIE
YBEJIUYEHHE IMYJIbIMPOBAHUSI MOHOMEpPA B BOJIE
yBEJIMYEHHE TOBEPXHOCTHOTO HATSKEHHUS
CHIDKEHHUE TIOBEPXHOCTHOTO HATSHKEHHUS

Co3naHne MOBEPXHOCTHOM TICHKU SMYJIBIaTopa Ha Karuisix MOHOMepa
HE BJIMSCT Ha CTAOMIIN3AIMIO SMYIIbCHH

CIOCOOCTBYET Pa3pyIICHUIO AIMYIIbCHU

CIoCOOCTBYET CTAOMITH3AIIH AMYITHCHH

CIOCOOCTBYET JIeCTaOUIIN3aINN SMYIbCHN

MexdasHas MOIMKOHACHCAIUS IPOBOIUTCS

B pacTBOpe

Ha rpaHuIle pas/ena IByX HeCMEIIHBAIONINX KUAKOCTEH
B pacIuiaBe

B TBepOit (paze

Bonbmas mpogomKUTeTsHOCTE )KU3HM pajiuKaia HabMoaeTcs mpu
MOJIMMEPU3ALIMY B TBEPIOH (hase

MOJIMMEPH3ALIUH B KHUIKOU (aze

ra3o(azHol NOIUMEpPU3ALUH

CYCIIEH3UOHHOM ITOJIMMEPU3ALINN

CTa6HJ’II/IBaT0paMI/I SMYJIbCUH IIPU IPOBCACHUH MMOJIUMCPU3ALINN SABIAKOTCA
Kpaxmail 1 ITOJIMBUHHIIOBBIN CIIUpPT

METHIIICIIIKOJIO3a U OTUJICH

MOJIMMCTAKPHUIIOBAs KUCJIO0TA U OeH30I1

K uncity 0CHOBHBIX KOMIIOHEHTOB TPAJUI[IOHHOTO BApHAHTA SMYJIbCHOHHOM MOIMMEPHU3AIH OTHOCSATCS
MOHOMED, BO/Ia

BOJIOPACTBOPUMBIH HHUIIMATOP

PETYJIATOPBI MOJIEKYJISIPHOH MaccChl

YKCyCHast KHCIIOTa

KamnenbHas (cycrieH3nOHHAs) TIOIMMEPHU3AIUs OTIIMYACTCS OT COOCTBEHHO AMYJIBCHOHHON T€M, YTO IOJTy4aeTCs
rpyboaucriepcHas ra3000pa3Hasi B3BECh

Oonee Tpy0ast SMyIJIbCHSI MOHOMEPA B PACTBOPUTETIC

TOHKAs 3MYJIbCUS MOHOMEpPA B BOJIE

OJTHOPOJTHAS IMYIILCHUS
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Bbaok 4
[NonukonaeHcanus
HEOOpaTUMBIH TpoLIece
LIETHOM mpoliecc
CTYNEHYATHIN Npouecc
BO3MOXHA 00PaTUMOCTb

[MonukoHACHCAINS - CTYICHYATHIA MPOIIECC MOTYICHHUS MTOJIMMEPOB U3
OJIN()YHKITUOHAIBHBIX COSMHECHUN

MOHO()YHKITUOHATBHBIX COCTUHCHUIA

0N YHKIMOHATBFHBIX COETMHEHUI

BUHHWJIOBBIX MOHOMEPOB

B romomnonukoHaeHcay y4acTBYIOT MOJIEKYJIbI

JIBYX MOHOMEPOB, COAEPKAIUX OAWH THUI (PYHKIMOHATIBHBIX TPYIIII
JIBYX MOHOMEPOB, COJICPKaIETO JBa TUa (YHKIMOHANBHBIX TPYIIIT
OJHOTO MOHOMEpA, COAEPIKALIETO ABA THIA (QYHKIHMOHAIBHBIX IPYIIIT

I'erepononukonaeHCaMs - PEAKIMU C yU4ACTUEM MOJIEKY] MOHOMEPOB, COAEPKAILUX PA3IUUHbIE
(YHKIMOHANBHBIC TPYIIITBI

CIOCOOHBIE B3aUMOIEHCTBOBATE IPYT C IPYTOM

HECTIOCOOHBIE B3aUMOJICHCTBOBATH JAPYT C APYTrOM

CHIOCOOHBIE B3aUMO/ICHCTBOBATH C TPETHHUM MOHOMEPOM

CxeMaTU4YHO peaknuIo IOJIMKOHACHCAITMH MOJKHO 3aIIiCaTh 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

[aliTe Ha3BaHME MaKpOMOJIEKYJIE IIOJMMEPA U KAKOW peakIMen ITOJIMKOHIEHC AU 110JIydaeTCs
[—U—EHzEHz—U—'.—'.—@—'.—'.—]n
0 0

reTEePOTIOINKOH ICHCAITHSI
MoJIMATHIIEHTeped TaNIaT (JTaBCaH)
TOMOTIOJINKOH/ICHCAIIHS
MOJIUTeKCA3TUIICHATUTIAMUT

Kakoii TemniepaTypHBIil pexXuM CleyeT BEIOpATh I OTyUYeHHs ITOJInaMuIa ¢ 00iee BEICOKOH MOJIEKYIISIPHON
Maccou

BBICOKHE TEMIIEPATYPHI

CHaJaJia HU3KHE, TIOTOM TIOBBIIIIEHHBIE TEMITePaTyPhI

CHayaJia BEICOKHUE, IOTOM HOHMKEHHBIE TEMIIEPaTyPhl

HU3KHE TEMIIEPATYPHI

B npornecce nonukoHAeHCATME MOHOMEP(-BI) UCUEPITLIBAETCS (-FOTCS):
B KOHIIE Ipolecca

Ha paHHHUX CTaAuAX PCaKIUn

B CepenHe mporecca

IonukonaeHcamus

BCETJa CONMpOBOXKaaeTCs BeimeneaneM HMC
00BIYHO compoBOKIaeTcs BeaenenrneM HMC
He conpoBoxaaercs BoiaenenneM HMC
00BIYHO OOpATHMEI MPOIIECC

BCerJa HeoOpaTHMBIN TTpoIiece
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I[aﬁTe Ha3BaHHUC IMOJHUMEPY, U K KAKOMY THITY PE€AaKINU MOJIMKOHACHCAIUU OTHOCUTCA:
OH

\@/ EH:“-\-\.\_\_
n

TeTePOTONIUKOH ICHCAITUS
TOMOITOJTUKOHICHCAIINS
MOJIMMETHIICH(EHOIT
[Tomudopmansaerus

Peaknus ¢ yyactreM MOJIEKYJT MOHOMEpPA, COACPIKAIICTO pa3inyHbie ()YHKIIMOHAIBHBIC TPYIIIBI HA3bIBACTCS
TOMOIIOJIMKOHICHCAlIEH

reTeponoJuKOHAeHCAIIEH

MOJUIIUKIOKOH ICHCAITUEH

KOJIbYATO-I[CITHOM MOJIMKOHACHCAIINEH

Kaxkoii mporiecc mpoTeKkaeT ¢ BblAeICHHEM HU3KOMOJIEeKYIApHbIX poaykToB (H20, NHs, HoS)
MOJTMMEPH3aLs

TIOJTMKOHICHCALTHS

KaTHOHHASI TTOJMMEPH3aLIUs

AHUOHHAA IMOJIUMEpHU3alnia

JIuHeliHbIe noaUMEpPBI NOTYyYar0T

IIpU MOJIUKOHJACHCAIUH HOJ'II/I(bYHKHI/IOHaJ'II)HI)IX MOHOMEPOB

MIPU JIMHEWHOM MOJIMKOHACHCAIMY MOHO(QYHKIIMOHAILHBIX MOHOMEPOB
[IPY JINHEWMHOM MOJIMKOHAECHCAUUU OM(pYHKIMOHAIEHBIX MOHOMEPOB
IIPY THOJIMKOHAEHCAUH TPU(DYHKINOHATBHBIX MOHOMEPOB

TpexmepHsbIe (ceT4aThie, CIIUTHIE) CTPYKTYPHI MMOJTUMEPOB MOIYIA0T

MIpY TMHEHHOH MONIMKOHACHCAITUH MOHOMEPOB ¢ OM(pYHKITMOHATHHBIMU TPYIIIAMHE

TIpY TMHEHHOH MOIMMEpH3aIMd MOHOMEPOB C TPU(PYHKIIMOHAILHBIMHU TPYIIIIAMHU

IIPY TPEXMEPHOH MOJIMKOHACHCAIIMY MOHOMEPOB C TPEMS HJIM OOJIBIITUM YHCIIOM (PYHKIIMOHAIBHBIX TPYIIIT
MIPH MOJIMKOHICHCAIMH MOHOMEPOB C OJTHOM (hYHKIIMOHAJILHOM I'PYIIION

JIJ1st IPOIIECCOB  MOJMKOHICHCALIMH XapaKTePHBI CIIEAYIOIINE ITapaMeTphl Impoiecca
CTPOEHHE JICMEHTapHOI0 3BEHA ITOJIMMEPa OTIMYACTCS OT CTPOSHUSI HCXOTHOTO MOHOMEpPa
BO3MOHA 00paTUMOCTh TIpoliecca

HEOOPaTUMOCTh PEaKIHK

CTPOEHHE COCTABHOI'O 3BeHa YKBUBAJIEHTHO CTPOSHUIO MOHOMEPA

MCYE3HOBEHHE MOJIEKYJI MOHOMEpa B KOHIIE Iporecca

Pa3nnyaroT paBHOBECHYIO U HEPABHOBECHYIO MOJMKOH/IEHCALNIO, TPUHIUITHAIBHBIM OTJIMYMEM 3TUX HPOIIECCOB
ABIISIETCS:

BO3MOKHOCTb ITPOTEKaHUS B OOPATUMBIX MPOIieccax 00PaTHBIX peaKnuit

B3anMozelicTere noaumepa ¢ HM nponykrom

HEBO3MO>KHOCTh MPOTEKaHUsI OOPATHBIX peaKui

C HU3KOMOJIEKYJISIPHBIM MPOYKTOM TOJIMMEP HE B3aMMOIEHCTBYET

[Ipekpamenne odpazoBanus noiumepa (0OpHIB LENH) MPH MOTUKOHACHCAIINU CBSI3aHO C:
CHIDKEHHEM PEaKIIMOHHOM CIIOCOOHOCTH (YHKIMOHAIBHBIX TPYIIIT

BO3PaCTaHUEM PEAKIIMOHHOW CIIOCOOHOCTH (PYHKITMOHATBHBIX TPYIIIT

JIe3aKTHBAIIMEH KOHIIEBLIX (DYHKIIMOHATBHBIX TPYIIIT

aKTHBaLUEH KOHIEBBIX (YHKIHMOHAIBHBIX TPYII B KOHIIE IIpoLiecca

CHmxeHMe peaklIMOHHON crtocOOHOCTH (PYHKIIMOHATBHBIX TPYIIT MOHOMEPOB CBSI3aHO C JICHCTBHEM (PH3MUECKIX
(hakTOpPOB TaKWX, TaK:

BBICOKAsI BSI3KOCTh CUCTEMBI

HU3Kas BI3KOCTh CHCTEMBI
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BBIITAICHUE TTOJIMMEPA B OCAI0K
YBEIIMYCHUE OAaBJICHUA U TEMIIEPATYPBI

HazoBute Hmke HpI/IBeI[CHHI)II‘/'I HOHHKOHHGHC&L{I/IOHHLII‘/'I IMOJIMMEP, KaKOBa €T0o CTPYKTYypa U IO KaKOMY TUITY
PpCaKuu MOJUKOHACHCAINN OH ITOJY4YCH:
(-NH-(CHz)G-NH-ﬁ-(CH2)4-ﬁ:-)n

O o

TOMOIIOJINKOHICHC AL

JINHEUHBII

HaWJIOH

TOJINAMU T

Baok 5

Kaxkue mpu3Haku OTIMYAIOT MOJIMMEPHI OT HU3KOMOJIEKYISIPHBIX COCTMHCHUINA:
a) TUI0Xask paCTBOPUMOCTE; €) DIIACTHYHOCTB;

0) HaOyxaH¥e Py paCTBOPCHUH; ) HU3Kasl XPYIIKOCTE;

B) HU3Kasl BA3KOCTh PaCTBOPOB; 3) TEPMOIUIACTUIHOCTb;
T') BBICOKas! BA3KOCTh PaCTBOPOB; 1) TEPMOPEaKTHBHOCTb;
1) HECTIOCOOHOCTh K KPUCTAILITU3AIUH; K) DJIEKTPOTPOBOIHOCTH?
0, T, €, K

a,0,n1,3,01,K
o,r,1,€,3 1

Kaxkue monmMepsr MOTYT UCTIONIB30BATHCS B TIPOU3BOICTBE BOJIOKOH
JII00BIC, HE3aBUCHMO OT THOKOCTH MaKpPOMOJIEKYJI

JIMHEHHBIC, THOKOIICITHBIC

MPOCTPAHCTBEHHBIE, JKECTKOIIEITHBIE

JINHEWHBIE, )KECTKOIICITHBIE

JIUHEWHBIE U Pa3BETBICHHBIE, THOKOIICTTHEIC

BemmectBa, gepe3 KOTOpbIE OCYIIECTBISIETCS Hepejaya ey Ha3bIBatoTCs
AHTUOKCHJAHTAMH

aHTH(pU3aMU

perymnsTopamMu

KaTaJIM3aToOpaMH

Vkaxure KaTaJIn3aToOphbl KaTUOHHOM noJIMMEpU3aliu
AICl3

Al(C2Hs)s

TiCly4

SI’]C|4

B3aumoseiicTBie KapOKaTHOHA C MOJIEKYJIaMH MOHOMEpA MPEJICTABISIOT COOO0M peakinio
WHUIMUPOBAHUS TIPOIIECcca

oOpbIBa 1eTH

PENMKITH3AINN

pocTa nenu

OOpBIB LIETH peaKuy KATHOHHOW MOJTUMEPHU3alli CBSI3aH C:
OTIIETVIEHUEM TTPOTOHA

MPUCOEIMHEHUEM MTPOTOHA

3aMEIICHUEM MPOTOHA HA aKTUBHYIO TaJIOT€HOBOJOPOAHYIO TPYIITY
MIPUCOEAMHEHNEM THAPOKCHIIEHOU TPYTIITBI
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J1nist mpoTeKaHus Npoliecca HUIMUPOBAHUS KATHOHHOW TIOJIMMEPU3AIlUH B IPUCYTCTBUU KaTalH3aTOPOB
Opunena-Kpadrca HeoOX0quMO HAIHMIHE:

JIOHOpa NIPOTOHA (BO/a, MUHEPAJIbHAS KUCIIOTA)

coKaTanu3aTopa

aKIenTopa npoToHa

BOJOOTHMMAIOIIETO CPENICTBA

MounekyJIIpHy0 MaccCy MOJUCTHPOJIA MOXKHO PEryIUpOBAaTh:
CKOPOCTBIO TTepeMEITHBaAHU

TEMIIEPATYPOH MOJIMMEPH3AIIUN

TUTIOM PaCTBOPHUTEISL

KOJIMYECTBOM PACTBOPUTEIIS

B 3aBUCcHMOCTH OT MPUPOABI AKTUBHOTO LIEHTPA Pa3IndaroT
IIOJIMKOHICHCALINIO

PaAMKAIbHYIO TTOTMMEPHU3AIIIO

MOJIMIUKITU3AIIIO0

HOHHYIO TIOJTUMEPHU3ALIUIO

XapakTeprucTHKa MpoLecca NOIMMEPHU3aLIUH:
LIEHOW mporece

CTYIIEHYATBIN MPOLECC

MOHOOOMEHHBIN TIPOIIeCC

XapakTepuCTHKa IPOIIecca MOJTUKOHICHCAIINH:
LIETTHOM Ipouecc

CTYINEHYATHIN npouecc

HMOHOOOMEHHBIN TIPOIIECC

CTyIHEOOpa3HBIN MpoIIece

MexaHu3M mporiecca MoJTMMEPU3aAITHIHN:

MIOCJIeI0BATEIHFHOE MPUCOCTUHEHNE TI0O HIOHHOMY WITH PaAUKaIFHOMY MEXaHU3MY
3aMelleHHe

LIUKJIA3aL1s

OKHCIIUTEILHO-BOCCTAHOBUTENBLHEIN

MexaHu3M Tpoliecca MOJTUKOHICHCAIHH:

MIOCJIeI0BATEIHFHOE MPUCOCTUHEHUE TI0O HIOHHOMY WITH PaAUKaIFHOMY MEXaHU3MY
3aMeIlcHHE

LIUKJIA3aL1s

OKHCIIUTEILHO-BOCCTAHOBUTENBLHBIN

O6paTtumMocTh Iporuecca MOJTUKOHACHCAINH:
HeoOpaThMa

BO3MOKHOCTh 00paTHMOCTb

Bcerja ooparmma

Brinenenne HU3KOMOJICKYIISIPHBIX COSUHEHUH B TIPOIIECCE TTOTUMEPHU3AITUH:
BBIIEIISIIOTCS

HE BBIACIIIOTCS

BO3MOXKHO 00pa30oBaHUE B XOJI€ PEaKIuU

HEBO3MOKHO 00pa30BaHUE B XOE PEaKIIIH

BBII[CJ'ICHI/IC HU3KOMOJICKYJISIPHBIX COCI[I/IHCHI/Iﬁ B IIPOLCCCC MOJIMKOHACHCAIUU:
BBIICIIAIOTCA
HC BBIICIIAIOTCA
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BO3MOHO 00pa30BaHUE B XOJIC PEAKITHH
HEBO3MOXKHO 00pa3oBaHKe B XOJIE PEaKIUU

CTpOCHI/Ie COCTAaBHOI'O 3BCHA MOJIMMEPaA, 06pa3y101uer0091 B IIpOLECCCC MOJIMMCPU3ALIAN:
OKBUBAJICHTHO CTPOCHUIO MOHOMEpPaA

OTINYACTCA OT CTPOCHUA UCXOAHOTO MOHOMEpA

TOJIBKO B OTACJIBHBIX 3BCHBAX IMOJIUMCPA COXPAHACTCA

CTpoeHre cOCTaBHOT'O 3BEHA MOJIMMEPa, 00pa3yroIerocs B Mpolecce MOJTUKOHICHCAIIH:
9KBHUBAJIEHTHO CTPOCHUIO MOHOMEPA

OTJIMYAETCS OT CTPOCHHUSA UCXOAHOTO MOHOMEPA

TOJILKO B OTJCIHHBIX 3BEHBSIX MOJIUMEPA COXPAHSICTCS

Hcue3HoBeHHE MOJIEKYJI MOHOMEPA B MIPOLIECCE MOTMMEPU3ALIUH:
MPOUCXOINUT B KOHIIE ITPOIIecca

MPOUCXOIUT HAa PAaHHUX CTaJIUSIX PEAKIIUH

MPOUCXOINUT B CEpeIMHE Tpolecca

HE POUCXOIHUT

Hcue3HoBeHHE MOJIEKYJI MOHOMEPA B TIPOLIECCE MOTMKOHICHCAIIUH:
MPOUCXOIUT B KOHIIE MpOIiecca

MPOUCXOJIUT HA PAHHUX CTAUAX PEAKIIUU

MPOUCXOINUT B CEpeIMHE Tpolecca

[Ipu monukoHAEHCAIIUN 00pa30BaHUE MTOJIMMEPA TPOUCXOUT 32 CUET:
B3aMMOEHCTBUA (YYHKITMOHAIBHBIX TPYIIIT

pa3pbiBa KpaTHBIX CBA3EH

MPOTEKAHUS UUKIN3ALNU

MPOTEKAHUS OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX IIPOLIECCOB

OcnoxHsromuMe (HaKTOPaMu MPOTEKAHUS PEAKITUH MOJTHKOHICHCAIIUIO SIBIISIOTCSL:
LUKIU3a10Us MAKPOMOJIEKYJT

JNECTPYKIHSI MAKpPOMOJIEKYIT

OnokupoBaHye (YHKIIMOHAIBHBIX TPYIIIT MOJIEKYJIaMHU PacTBOPUTEIIS

MOBBILIEHHUE BA3KOCTH PEAKIINOHHON CHCTEMBI

HEXXeJaTeJIbHbIE peakMy (QYHKIHMOHAIBHBIX TPYIII C PACTBOPUTEIISIMHU

ConyTCTBYIOIIMMH MPOLIECCAMU PEAKIUi MOTMKOHICHCALIUH SIBIISIOTCS:
LMKJIU3AaUs MaKPOMOJIEKYJT

JECTPYKLMS MAKPOMOJIEKYJI

OnokupoBaHye (YHKIIMOHAIBHBIX TPYIIIT MOJIEKYJIaMH PacTBOPUTEIIS
MOBBILIEHNE BA3KOCTH PEAKLINOHHOMN CHCTEMBI

HeXXeJaTeJIbHbIE peaky QYHKIHMOHAIBHBIX TPYII C PACTBOPUTEIIIMHU

K ¢usndecknm comyTCcTBYIOMUM MPOLECCaM PeaKLUH MOJTUKOHACHCAIIMN OTHOCST:
OnokupoBaHKe (YHKIMOHAIBHBIX TPYII MOJIEKYJIAMH PACTBOPHTEIIS

MTOBBIIIIEHUE BA3KOCTH PEAKIIMOHHON CHCTEMBI

HeXKeJaTeNbHbIE peakiuy QYHKIIMOHAIBHBIX TPYII C PACTBOPHTEIISIMHU
BUJOU3MEHEHUE (DYHKIIMOHAJIBHBIX IPYIII

K xumugecknM coImyTCTBYIOIIMM MPOIECCaM PEAKIIMK TOTNKOHIEHCAIINA OTHOCSIT:
OnokupoBaHKe QYHKIMOHAIBHBIX TPYII MOJIEKYJIAMH PACTBOPHUTEIIS

MOBBILIEHNE BA3KOCTH PEAKLIINOHHOMN CHCTEMBI

HeXKeJaTeNbHbIE peakIuy QYHKIMOHAIBHBIX TPYII C PACTBOPHTEIISIMHU
BU/IOM3MEHEHHE (YHKIIMOHAIBHBIX TPYIIT

J11 HeoOpaTUMBIX MPOIIECCOB MOUKOHACHCAIINN XapaKTePHbI:



BBICOKHE CKOPOCTH

MaJibI€ 3HAYCHH DOHEPIUU aKTUBAllUU
MMPOUCCChI SK30TCPMHUYHBI

MaJibI€ CKOpPOCTHU

OOJIbIIIFE 3HAYCHHUS OHEPrur aKTUBAIUU

HJ’I}I 06paTI/IMI>IX MpoueCCOB MOJIUKOHACHCAIIUN XaPAKTCPHBI:
BBICOKHE CKOPOCTH

MaJibI€ 3HAYCHHS DHEPIUU aKTUBAllUU

MMPOLCCChI SK30TCPMHUYHBI

MaJibI€ CKOPOCTHU

OOJIbIIIFE 3HAYCHHUS OHEPrur aKTUBAIIUN

@DakTOphl, BIUIIONINE HA MOJICKYJISIPHYIO MACCy MPOAYKTOB MOJUKOHICHCAIUU:
rIyOWHA TpeBpalleHus MOHOMEPOB B MTOIUMED

COOTHOIIIEHHE UCXOIHBIX MOHOMEPOB

YCIIOBUS CUHTE3a

KOHI[EHTPAIH PaIUKaIbHBIX HHAITUATOPOB

paaranOHHOE H3ITyYeHHE.

JIJ1s NOCTHKEHUS BBICOKMX 3HaueHH MM mojy4aeMoro mojuMepa B Ipoleccax MOJIMKOHISHCAIUU TPeOyeTCs:
SKBUMOJIIPHOE COOTHOLIEHUE MOHOMEPOB

COOTHOIIICHHE MOHOMEPOB 1:3

COOTHOIIICHHE MOHOMEPOB 2:3

COOTHOIIICHHE MOHOMEPOB 2:5

[Tpu npoBeneHnyn peakyun MexpazHON MOTUKOHICHCAIINN:
KOHCTaHTBI CKOPOCTH BBICOKU

KOHCTAaHTBI CKOPOCTH HU3KHU

HpOLIECC POBOJIUTCS ITPU HU3KUX TEMIIEPATYPAX

HIpoLIECC MPOBOJUTCS IIPU BBICOKHUX TEMIIEPATypax

[Ipu npoBeneHnn peakuun Mex(pazHON MOJINKOHICHCALUH:
[IOJTy4aeTCsl OJIUMEP € BBICOKOM MOJIEKYJISIPHOM Maccoi
MOJTyYaeTCsl TOJTMMEP ¢ HU3KOH MOJIEKYJIIPHOM Maccoil
o0pasyromuiics MoJUMeEp pa3pyLiaercs

MOHOMEPEI J€3aKTUBUPYIOTCS

VYKaXuTe MpUMep Peakiiiyi TOMOTIOIUKOH ICHCAIUHN

nOH-R-COOH — [—0O-R-CO —]» + nH;0

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

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

YKa)KI/ITe MNpuMep pCaKkmmunu FeTCpOHOJ’II/IKOH}IeHCElLII/II/I:

NOH-R-COOH — [—0-R-CO —], + nH0

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

U3 6uyHKIIMOHATBHBIX MOHOMEPOB B PEAKIUH MOJMKOHICHCAIINH TTOJTyYar0TCS:
JIMHEMHBIE CTPYKTYPBI MOJIUMEPHI

CETUYaThIE CTPYKTYPHI OJIUMEPHI

CIIUTHIE CTPYKTYPHI TOTUMEPOB

TEPMOPEAKTUBHBIE TTOJTUMEPHI

W3 MoHOMEPOB € Tpems 1 GOIBIIUM YHCIOM (DYHKITHOHANBHBIX TPYIIT B PEAaKINH MOJINKOHICHCANN 00pa3yIoTCs:
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JIUHEHHBIE CTPYKTYPHI MTOTUMEPHI
CeTYaThIe CTPYKTYPHI OJIHUMEPHI
CIIUTBIC CTPYKTYPHI IOJIUMEPOB
pa3BETBJICHHBIC CTPYKTYPHI IOJIUMEPOB

I'oModyHKIIMOHATEHAS TTOMUKOHACHCAIINS — 3TO PEeaKIrs 00pa30BaHUS MOTUMEPOB U3 MOHOMEPOB:
C Y4aCTHEM OJIUHAKOBBIX (DYHKIIMOHATBHBIX TPYIIIT

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

C YJacTHEeM Pa3UYHbIX (yHKIIHOHAIBHBIX TPYIII

nOH-R-OH + nOH-R-OH — [— O-R—],+ nHO

I'erepodyHKIIMOHATBHAS TOMTUKOHACHCAINS — 3TO PEaKius 00pa30BaHuUs TOJIMMEPOB U3 MOHOMEPOB:
C Y4acTHEM OJMHAKOBBIX ()YHKIMOHAIBHBIX TPYIIIT

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

C y4acTHEeM Pa3UYHbIX ()yHKIIHOHAIBHBIX TPYIIIT

nOH-R-OH + NnOH-R-OH — [— O-R—], + nH20

IIpuMeps! peiiTHHIOBBIX 3aJaHMI1 110 JMCHMILIMHE
«Bbicokomosiexyasipubie coequaenus» (IIK-1, IMK-2)

KonTpoabhas padora Nel
1 Yo sBAseTCA KaTalu3aTOPOM aHHOHHON TOJMMEPHU3aIliH:
a) BEILIECTBAa OCHOBHOTO, 3JIEKTPOJOHOPHOT'O XapaKTepa, MIeJI04HbIe METAIIbI, UX THIPUIBI U AMHIBI;
0) oprannyeckre coeMHeHUs1 MeTaJIoB | 1 2 rpymm nepruoandeckoit cuctemsr .M. Menneneesa;
B) OpraHWYeCKUe IEPOKCHUIBL, TUAPOIIEPEKUCH, A30TCOCMHEHMS,
r) mpotonHbie KucaoTel (H2S04, HaP0s, HCIO4) u xucnotsl JIstonca (coenunenust hpopmynsl MeXn, tae Me
- meTasu, X - ranoren: BFs, A1C1s, SnCls)?

2. Bo CKOJIBKO pa3 H3MEHHUTCS CpEIHss CTENeHb MOJIMMEPHU3alUH X T[OoJIMMepa INpH IOJIUMEpPU3ALH
MeTHJIaKpUiIaTa B Macce, MHULMUPOBAHHON pa3ioxKeHneM a30-0uc-nzo0yruponurpuia npu 70°C, eciiu yBenUYUTh
KOHIICHTPAI[UI0 HHALIMATOPA B 4 pa3a (BIMSHUEM PEaKIUH MepeIadyn ey npeHeopeus):

a) He U3MEHHUTCS;

0) yBeTMUHTKCS B 2 pasa;

B) YMEHBIIIUTCS B 2 paza;

) yMEeHbIINTCSA B 4 pasa;

) yBEJIMYUTHCS B 4 pasa.

3. Ilpu pamukanbHOW cononuMepu3aniu cTupoia (A) u BuHuN anerara (B) KOHCTaHTBI CONOIMMEPH3aIIUH PABHBI
ra=55ur,70,01. CononumMep Kakoi CTpyKTyphl 00pa3yercs, eclii MOHOMEpHas CMech uMena coctas 1:1?

a) AAAA B AAAA;

0) BBBB A BBBB;

B) ABABABAB;

r) AAAABBBB.

KonTtpoasnas padora Ne2
1. Kakue MOHOMEpHI HY>KHO BBIOpATh ISl TIOJTyUeHHS TIOJMMEpa Kilacca MoJuaMuIoB?
a) NH.-(CH;)s-COOH;
6) HO-R-OH + HOOC-R -COOH;
B) NH2-R-NH; + HOOC-R -COOH;
r) NaO-R-ONa + HOOC-R-COOH.
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2. Kak MOXHO MOBBICHTH MOJIEKYJISIPHYIO Maccy HOJIMMEpa, IOIy4aeMOTOMETOI0M 00paTuMOoii
MOJMKOHACHCAINU IPH JAaHHOW CTETICHH NpeBpateHus «P»?

a) TIOBBIIICHUEM TEMIIEPATYPHI;

0) NOBBIIICHHEM KOHICHTPALNH KaTaln3aTopa;

B) yamaneHueM Boiaensiomerocs HMC;
r) BBEICHHEM MOHO(DYHKIHOHAIHFHOTO MOHOMEpA.

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

a) HE U3MCHUTCS;

0) yBenmmuuTCH;
B) YMCHBIIHUTCS.

KonTtpoannas padora Ne3
1 Kakumu MeTogaMHu MOKHO ONPE/ICIUTh CPETHEMACCOBYIO MOJICKYJISIPHYIO Maccy MoJuMepa:

a) METOJIJaMH CBETOpACCEsHMsI, yabTpaneHTpudyrupoBanus, muhy3nOHHBIM;

0) W3Mepss CBOWCTBA, 3aBHCAINME OT YMCIA YACTHI[ B PacTBOPE: OCMOTHYECKOE JABJICHHE, 0yIHO- U
KPHOCKOTIHS;

B) M3Mepss BSI3KOCTh PaCTBOPOB;

I) XMMHYECKUH METOJ [0 KOJIMYECTBY KOHLEBBIX IPYIIIL.
2. Uro MOHO CKa3aTh O KayeCTBE PacTBOPHUTEJSI, €CIIM 3aBUCUMOCTH MPHUBEICHHON BSI3KOCTH pacTBOpa
MoJIMMEpa OT KOHIIEHTPAIUY ONHUCHIBACTCA ypaBHEHUEM:

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

B) IUIOXOW PAacCTBOPHTEIIB;

T) OAHO3HAYHO OTBETUTH HEJIB3S.

3. 3aBHCHMOCTL OCMOTHYECKOTO JIABJICHUS OT MOJEKYJSIpHOH Macchl TIOJIMMEpa W MPHUPOABI
pacTBOPUTENSI B COOTBETCTBUU C BbiBoAaMu Dropu-Xarruxca
BbIpa)kaeTcs ypaBHEHHEM:

CE=RT-(A1+A2-CZ).

2
Kak rpaduueckit MOKHO TIPEICTABUTH 3Ty 3aBUCHMOCTB JIJIs TIOTUMEPTOMOJIOTOB B OJTHOM PacTBOPHUTETIE:

RT

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

2
0) mapanienbHbIe MPSIMbIE C HAKJIOHOM B 3aBUCUMOCTH OT KOHCTaHThI XarruHca;
B) IpsMbIe, NapajuienbHble ocH adcrmce (Az=0).

IIpuMepsI OMI€TOB K 32a4€Ty 1O AUCHHUILIMHE
«Bbicokomouiekyasipusie coennnenus» (IK-1, IK-2)

BWJIET Ne 1
1. IlpenMeT U 3amaud HayKH O BBICOKOMOJIEKYJISIPHBIX COEAMHEHHUAX. PoJib MOJUMEPOB B KMBOM MPUPOJE M HX
3Ha4YeHHE, KaK MPOMBIIUICHHBIX MaTepHAIIOB.
2. Ctpykrypa nomumepoB. Kondopmanus makpomosnekys. ['MOkocTh 1ienu moJTuMepoB.
3. YkaxuTe pa3indus B CTPYKType MOHOMEPOB TSI TOJIMMEPHU3AINH U TIOJTHKOHACHCAIINH.
46



BUJIET Ne 2

1. OcuoBubIe oTamamst BMC ot HMC. IlpupoaHbie M CHHTETHYECKHE TTOTMMEPHI.

2. PapguxanpHas momuMmepm3ariisa. CriocoObl MHUITMHUPOBAHUS CBOOOIHO-PAaTUKAILHON TOTUMEpHU3anuu: (HoTo-,
TEPMUYECKOEC HHULIMUPOBAHUE, UCTIOIF30BaHHE XUMHUYECKIX HHUIMATOPOB. [IprmMepsl.

3. Homwmatunen. Crnoco6sl monyderns. CBOHCTBA MaKpOMOJEKYJ TONHATHIIEHA, B 3aBHCHMOCTH OT CIIOCOOOB
nonydenus. [Ipumenenue.

BWJIET Ne 3

1. Knaccuduxanus mosmmMepoB Mo XUMHUYECKOW TIPUPOJIE AaTOMOB, 00Pa3yIOIIUX TIaBHYIO LIEIb MOJINMEpa.

2. MonekynsapHas macca (MM) moimMepoB, Kak CpEIHSS KOJNHMUYSCTBEHHAs XapaKTEPHCTUKA MAaCChl MOJICKYIT
MTOJIUMEPOB.

3. Honunponuinen. CnocoObl moyTy4eHus, CBOHCTBa, MPUMEHEHNE.

BUJIET Ne 4

1. Knaccudukanys noauMepoB 1o MpUHAAICKHOCTH MaKPOMOJIEKYJIBI K OIIPEAeSICHHOMY KJIACCY XUMHYECKUX
coenuHeHui. [Ipumepsl.

2. Peakuuu oTBepkaeHHS. IHUIIMATOPBI M KaTaIM3aTOPbI OTBEPKACHUS. TouKa reneo0pa3oBaHusl.

3. [Ipu noHHOI MOMTUMEPHU3alMU BUHUIIBHBIX MTPOM3BOJHBIX aKTUBHBIM IIEHTPOM sIBIIsieTcsl KapOuoH. Pacmonoxure

B MOPSIKE YBETMYCHUS PEaKIIMOHHON aKTHBHOCTH CIIEYIOIINE KapOKaTHOHBI:
(CH3)3C+; (C6H5)3C+; CH3+; CHs— CHy*

BUJIET Ne 5
1. T'omomonuMepsl U COMOTUMEPHI, TUIIBI COMOINMEPOB. [Ipumepsl.
2. IIpupona pactBopoB BMC. CgoiicTBa pacTBOpoB noiuMepoB. OrpaHMUCHHOE W HEOTPaHMUEHHOE HaOyXaHue.
@da30BbI€ UarpaMMBbl COCTOSIHUS PacTBOPOB NMoJuMepoB. CTyAHH.
3. Pacnosoxute MOHOMEPHI B MTOPSAIKE YBETMUEHHUS NX aKTUBHOCTH B PEAKIIUU TOJTMMEPHU3aIIH:
Oymaouen; uz00ymunen;, aKpuloOHUMpUI, CMUpPOIL, MPUXIOPIMUICH

BUWIET Ne 6
1. Knaccudukarius moJimMepoB 10 T€OMETPUHU CTPOSHUS UX IIeTel MaKPOMOJICKYIL.
2. Meroapl ONpeAENeHUs MOJICKYJISIPHOM Macchl TIOJIMMEPOB: OCMOMETPUYECKHUH, BHUCKO3MMETPUYECKUH,
¢ Gy3UOHHBIH.
3. Pacnonoxxure HUXe NpUBEIECHHbIE PACTBOPUTENHN B MOPSIKE YMEHBIICHUS, C UX Y4aCTHEM, CKOPOCTH Iepeaayn
1enu 17151 OONBIINHCTBA MAKPOPAIUKAJIOB:

IMUNOEH30], 4eMbIPeXXI0PUCblIL Yeiepo0, 2UOPOXUHOH, AMUHbL, MOIYOJ; (eHO

BUWIET Ne 7

1. OcHoBHbIe MOHATHS XUMHH BMC: MoHOMEp, TTOJIMMEp, OJUTOMEP, MAKPOMOJIEKYIIa, TTOJIMMEpPHAs IIETh, 3BEHO
LIEMH, cTereHb noaumepur3anuu. Cea3p Mexxay MM MoHomepa u monumepa. Crieruduka MoHITHS «MOJEKYIIIpHAas
Macca NoJIMMepay» NPUMEHHUTENIFHO K IOJTMMEPHBIM BEILIECTBAM.

2. NonHast monMMepH3anus, ee 3aBUCUMOCTh OT IPUPOIbI MOHOMEPA U THIIA IPUMEHIEMOro KaTaln3aTopa.

3. TomuuzoOytuneH. CriocoObl OTy4EHUsI, CBOWCTBA, IPUMECHEHHE.

BUJIET Ne 8
1. Knaccuduxanus moimmepoB MO XapaKTEPUCTHKE PETYIAPHOCTH CTPOEHHs IMaBHOH nenu. [Ipumeps.
2. X¥MHYeCKHEe PEaKkM U XUMHUYECKHE MTpeBpallieHns noaumepos. [lonnMepaHaaoruuHele MpeBpalieHusl.
3. PacromoxkuTte crnemyroniyie MOHOMEPHI B TOPAIKE YMEHBIIECHUS OTHOCHUTENbHOM AaKTHBHOCTH B DPEaKIHU
KaTHOHHO-LIETTHOM COMOIMMEPHU3aLiH:
uzonpen; N-MemoKCUCMUPON, CMUPOIL, U300YMUNEH, GUHULAYEeMAam,; MemuiMemaKpulam
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BUJIET Ne 9

1. KartanuszaTopbl KaTHOHHON OJIMMEPHU3ALINH, POJIb COKATAIN3aTOPOB. MexaHHu3M Ipolecca. DIeMEeHTapHbIe
CTaJluu, UX CKOPOCTb.

2. Kimaccuduxanus momMepoB 1O MPUHAJIC)KHOCTH MAKPOMOJIEKYJIbI K OTIPE/ICTICHHOMY KJIacCy XHMUYECKUX
COEIMHEHH, TI0 XUMUYIECKON TIPHUPOJIe aTOMOB, 00Pa3yIOIIHNX TIAaBHYIO Leb nojuMepa. [Ipumepst.

3. YKaxuTe npuMep peaxiMyu roMo- ¥ reTepONOINKOHACHCAINH:

nOH-R-COOH — [—0O-R-CO —]» + nH,0

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

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

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

BUWIET Ne 10

1. CtpoeHre MOHOMEPOB, CIOCOOHBIX BCTYIATh B PEAKIUIO TOJMKOHAeH AN . PYHKIIMOHAIEHOCTE MOHOMEPOB U
UX CIOCOOHOCTH 00Pa30BBIBATH JTMHEHHBIE U CETYAThIE MOJIMMepHI. [IpuMepsl.

2. Tpu dusndeckux coctossHus aMopdHBIX MoauMepoB. TemrepaTypsl epexoaoB: Temmepatypa crexnoBanus (Tc)
u Temnepatypa tekydect (Ty).

3. [lomyuenne penompHO-hOpPMaThACTHAHBIX CMOJI (HOBOJIAYHBIC, PE30JIHHBIE).

BUJIET Ne 11

1. Karnonnas noiaumepusanus. Katanusatops! 1 cokaTanu3aTopsl. BiausHue npupoasl pacTBOPUTEISL.

2. OmpeneneHre  MOJEKYJISPHOTO  Beca  IOJMMEPAa  BHCKO3UMETPUYECKHMM  METOIOM,  METOAAMH
yIABTPAllCHTPU(YTHPOBAHUS, CBETOPACCESHUSI.

3. [omusuHMIKIIOpH . CIOCOOHI TTOTy4YeHUS, CBOICTBA, IPUMEHEHHE.

BUWJIET Ne 12

1. AanonHas noJimmMepusanus, NpuMEHICMbIC B PCAKIIUN KaTaJIN3aTOPbI. OcCHOBHEIC CTaauu mnporecca.

2. P €aKlMu JCCTPYKIMHW W CHIMBAHUA  IMOJJUMCPHBIX ueneﬁ. duznueckas ACCTPYKIUA, XUMHYCCKAA
TUAPOJIIMTUYCCKAA ACCTPYKIHA I'CTCPOUCITHBIX ITOJIMMEPOB. HpI/IMepBI.

3. [lonuypertansl. [lonyuyenue, npuMEHEHUE.

BWJIET Ne 13

1. Crioco6sI IpoBeieHns peakuy noiuMepusanuu. [lomnMepusanus B Macce, pacTBOpe, IMYJIbCHH.

2. Tepmuueckas, XUMHUYECKas, OKUCIHUTEIbHAs ICCTPYKIHS, MEXaHW3M pPEaKIMi OKWUCICHUS IOJHMEPOB.
AHTHOKCHUIAHTEI.

3. omuakpunonutpui. [lonydenue, mpuMeHEHHE.

BUWIET Ne 14

1. IlonydeHne MOIMMEPOB METOIOM IMOJHKOHACHCALMU: €€ OCHOBHBIE OCOOEHHOCTH, OTJIMYHE OT pPEeaKUH
HOJIMMEPHU3ALUH.

2. TepmoMexaHWuYECKHe KpHUBBIE aMOp(QHBIX IOJUMEPOB. BiMsHHE MONEKYSIPHOW Macchl MOJIMMEPOB Ha
TEMIIEpaTypy CTEKJIOBAHHUS.

3. Hanumure YpaBHCHUC MPCKPALICHUA pOCTa HCIH IIPU MMOJTYUCHHUHU ITOJIMAaMUIOB, ITYTEM ,Z[O6aBJ'I€HI/I$I KHCJIOTBI.

BWJIET Ne 15

1. Tumel peakiuii TOJIUKOHACHCAWK. PaBHOBECHAass W HEPABHOBECHAs TMOJIMKOHICHCAITUS, TOMO- U
reTepoIoNMKOHAeH caIust. [Ipumepsl.

2. Tpu pusHUecKux COCTOSHKS aMOP(HBIX MOIUMEpOB. TemiiepaTypsl epexoioB: Temreparypa crexioBanus (T.)
u remmeparypa Tekyuects (T,).

3. Kak Ha3bIBalOTCA MONUMEPHI, monydeHHsie u3 MoHomepoB: CH;=CH-CH,-CHs; CH,=CHCI u CH,=C(CHs)a.
Kakumu crioco6amu uX MOJTy4Yaror.
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BWJIET Ne 16

1. Peaknum JecTpyKOMHM W CIIMBaHHA MOJUMEPHbIX Ueneld. Dusnyeckas AeCTPYyKIHA, XUMHYECKas
THUAPOJIUTHYECKAS NECTPYKLUSA T€TEPOLETHBIX TOJTUMEPOB.

2. ®U3NYECKUX COCTOSIHUSI aMOP(hHBIX MOTUMEPOB. BiusHue MOJIEKYISIpHOH MacChl MOJIMMEPOB Ha TEMIEPaTypy
CTEKJIOBaHUSI.

3. lonuctupon. CriocoObl MOMyYeHHs, CBOHCTBA, MPUMEHEHHE.

BWJIET Ne 17

1. Tepmuyeckas, XUMHYECKas, OKUCIUTEIbHAs JNECTPYKIHUS; MEXaHH3M pPEaKIUH OKUCICHHS TOJUMEPOB.
AHTHOKCHUIAHTHI.

2. Cteksi000pa3HOe, BRICOKOAJIACTUYHOE U BA3KOTEKYUEe COCTOSIHAES TIOJTMMEPOB.

3. DIIeMEeHTOOpTraHNIeCKUE COSTUHEHUS. DmacToMepsl. IlomucrniIokcansl.

BUWIET Ne 18

1. MeTozp! nosryyeHHs: BBICOKOMOJIEKYIAPHBIX coearHeHni. KatnonHas nmonmumepusanusi.

2. Ilpupona pactBopos BMC. CpolicTBa pacTBOpoB onuMepoB. OrpaHYeHHOE U HEOTpaHHYCHHOE Ha0yXaHue.

3. B uem otnmure paBHOBECHOH MONMKOHACHCAIIMN OT HEPaBHOBECHOW? B KakoMm ciydae Ioirydaercsi TOJIHMEp C
0oJiee BEICOKOI MOJIEKYJISIPHOI Maccoi u mouemy?

BUWIET Ne 19

1. ArperatHbie 1 (a30BbIe COCTOSIHUS BELIECTB. AMOPQHBIE, KPHCTAUTHIECKHE, KPUCTALTU3YIOLIHECS TTOJIUMEPHI.
2. Tumpl peakuuii MOJMMKOHACHCAIMU. PaBHOBecHass W HEpPaBHOBECHAs MOJMKOHAEHCALUS, TOMO- H
reTeponoyIMKoHAeHcanus. [Ipumepsl.

3. Tlepeuncnure BO3MOXHBIE MeETOABI (TIPUEMBI) TIOBBIIICHUS MOJICKYJSPHOW Macchl ToiMMepa IpH
[IOJIMKOH/ICHCALINH.

BUWIET Ne 20

1. Knaccudukauus moaumepoB MO HPUHAUICKHOCTH MAaKPOMOJIEKYJIBI K ONPENeIEHHOMY KIaccy XHMHUYECKUX
COCIMHECHUN.

2. OrHOcuTeNbHAs, MPHUBEACHHAS W XapaKTepUCTHUECKass BA3KOCThb. CBSA3b XapaKTEPUCTUYECKON BS3KOCTH C
MOJIEKYJISIpHOW Maccoil nonuMepa. CpeHEBI3KOCTHAS. MOJIEKYJIIpHas Macca MoJIuMepa.

3. TMomumytunen. CrnocoObl monmydenusi. CBOMCTBa MaKpOMOJIEKYJ TMOJIMATHIICHA, B 3aBHCHMOCTH OT CIOCOOOB
nonydenus. [Ipumenenue.

9. VYueOHO-MeTOAMYECKOEe M HMHPOPMALMOHHOE O0ecTieueHHe U CIU LI HbI

a) Jluteparypa oCHOBHas

1.Cemunkos 1O./l. BeicokoMounekynsipHble coenunaenus. - M.: Akanemus, 2014. — 363 c.

2. Kupees B.B. BeicokoMonekyispable coenunenust. — M.: FOpait, 2015. — 602 c.

3. Xakumymmud FO.H. Xumus u ¢usuka nomumepoB. PU3MUECKOE COCTOSIHHE IOIMMEPOB: ydeOHOE

nocodue / Xakumysumua FO.H. — Kazans : U3natensctBo KHUTY, 2017.—-141 c¢.—ISBN 978-5-7882-2215-8.

—  Tekcr: MEeKTPOHHbIH [/ ObC "KoncynpTant cTyneHra': [caiit]. - URL:

http://www.studentlibrary.ru/book/ISBN9785788222158.html.

4. CsupugoB E.b. Kuura o momumepax: cBoiicTBa U NpPUMEHEHHE, HCTOPHS U CETOAHAIIHUN J€Hb

MaTepHUaiOB HA OCHOBE BBICOKOMOJNICKYISApHbIX coeauHenuit / E.B.Ceupumos, B.K.JlyOoBoii —

Apxanrensck: UJI CADY, 2016. — 392 c¢. — ISBN 978-5-261-01096-8 — Tekcr: snektponnsiit // IbC

"Koncynbrant cryaenta": [caitt]. — URL: http://www.studentlibrary.ru/book/ISBN9785261010968.html.

5. llununa O.T. TepMudeckuil aHAIN3 B U3y4eHHH MOJIUMepoB : ydeoHoe mocodue / O.T.HIununa, B.K.

Mumnrasosa, B.A. Iletpos, A.B. Koctouko. — Kazans : M3marensctBo KHUTY, 2014. — 99 ¢. — ISBN:
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http://www.studentlibrary.ru/book/ISBN9785788222158.html
http://www.studentlibrary.ru/book/ISBN9785261010968.html

978-5-7882-1538-9 — Tekct : anektponnsiii // DBC "Koncymsrant crymenta" : [cait]. — URL:
http://www.studentlibrary.ru/book/ISBN9785788215389.html.

6. Ky3uenos B.A. TIpakTukym 1o BRICOKOMOJICKYIISIpHbIM coequnenusM. /| B.A.Ky3ueros; Munuctepctso
oOpa3zoBanust U Hayku P®, DenepanbHoe rocyaapcTBeHHOE OIOKETHOE 00pa30BaTENIbHOE YUPEXKIECHUE
BBICIIET0 TMpodeccuoHanpHOro 00pa3oBaHusi «BOpOHEXKCKHI TOCyAapCTBEHHBIH YHHBEPCUTET». —
Boponex: Mzmarensckuii qom BI'Y, 2014. — 167 c. : cxem., Tabm. — (YueOHuk Boponexkckoro
rOCyIapCTBEHHOTO  YHUBEpcHTeTa). —  PexuMm  Jgocryma: mo  moamucke. —  URL:
http://biblioclub.ru/index.php?page=book&id=441593. — bubauorp. B ku. — ISBN 978-5-9273-2141-4.

0) Jluteparypa J0no0JHUTEILHAS

8. Oymuan J/[)x. OCHOBBI XMHH TTOJTUMEPOB. - M.: Mup, 1974. — 614 c.

Kaprun B.A., Cnomunckuii I'.JI. KpaTtkue odepku o Gpu3nkoxumuu noaumepos. - M. : Xumus, 1967.

-175c.

9. DunukIoneAus NOIUMEPOB B 3-X ToMax. - M.: CoBerckas sHuknoneaus. 1972, 1974, 1977.

10. IlIyp A.M. BricokoMoneKyisipHble coeauHenus. - M.: Boiciuas mkosa, 1981. — 656 c.

11. IIpakTHKyM MO BBICOKOMOJIEKYJISIPHBIM cOeAMHEHHUsIM o pea. Akan. B.A. Kabanosa. - M.:
«Xnumusy», 1985.

12. tuneman UM, TeXxHONIOTHS MOJIUMEPOB MEIMKO-ONOJIOTHIECKOr0 HazHadeHHs. [Tlomumepbl
MIPUPOIHOTO MPOUCXOXKACHUS: yueOHoe nmocooue. / M. U. IlItunpman — 2-¢ uza. (311.). — M. :
BMHOM, 2016. — 331 c¢. — ISBN 978-5-93208-198-3 Tekcr : anexrpounsiii // DBC "KoHcynbTaHT
crynenta: [caiit]. — URL: http://www.studentlibrary.ru/book/ISBN9785932081983.html.

B) NporpamMmMHoe odecnieuenue u IurepHer-pecypcni:
ObecrieueH AOCTYN K COBPEMEHHBIM MNPOQECCHOHAIbHBIM 0a3aM TaHHBIX, MH(POPMAIMOHHBIM

CIIPaBOYHBIM U TOMCKOBBIM cucTeMaM (oubnuorexka COI'Y):

DJieKTPpOHHAs 0ubInoTeKa quccepranuii u apropedeparoB PI'b (Ob/1 PI'b)
Tpebyercs peructpanus B 6ubauoreke COI'Y

IBC «YnuBepcurerckas 0udanorexka ONLINE»
Tpebyercs peructpanus B 6udanoreke COI'Y

IbC «Hayunas 3j1ekTponHas 0udaunoreka eLibrary.ru»
CamocrosTenbHas perucTpanus Ha caifte

IBC «KoncyapTanT cryaenTa» CTyaeHYecKasi 3JeKTPOHHAA OM0JIN0TEKA 10
MEIMIMHCKOMY U (hapMaleBTHYECKOMY 00Pa30BAHMIO, 2 TAKIKE 110 eCTeCTBEHHBIM U TOYHBIM
HAYKaM B 11eJ10M
Tpebyercs peructpanus B 6udbauoreke COI'Y

IBC «IO0paiiT» — o0pa3oBaTejbHas cpeia, BKAKYAKIAA BUPTYAJIbHBINH YHTAJbHBIH 3aJ1
Y4eOHMKOB U Y4eOHbIX IOCOOMIT 0T AaBTOPOB M3 BeAyuIMx By30B Poccuu o BceM HanpaBjieHUAM
U CIeHATbHOCTAM
Tpebyercs peructpanus B 6ubauoreke COI'Y

SpringerCustomerServiceCenterGmbH (6a3a nanHHBIX, coaepiKaliue SJICKTPOHHBIC HW3IaHUS
u3narenbctBa SpringerNature 3a mepuox 2011 — 2017 rr. (mMOMHOTEKCTOBas KOJUIEKIHS B
KoiuuecTBe 46 332 KHHUT)

eLIBRARY.RU [Onekrponnslii pecypc]: Hay4dHas snekTpoHHas 6nbianorexa. — URL:
http://www.elibrary.ru

WznarenscTBo «FHOpaiiT» [DIeKTPOHHBIN pecypc]: aneKTpoHHo-01banoTeyHas cucrema. — URL:
http://biblio-online/ru

VYHuBepcurerckas 6ubimoreka online [D1eKTpOHHBIN pecypc]: 3JIeKTPOHHO-OnbInoTeyHast
cucrema. — URL: http://www.biblioclub.ru

3bC "KoncynbranT cryaenta” ( http://www.studmedlid.ru )

JInunsbiii kaduHer Ha caiite COT'Y http://portal.nosu.ru/
Caiit qucranunonnoro odyyennss COI'Y http://Ims.nosu.ru/
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PexomeHnpyeMble HHTEPHET-aJipeca 10 XUMHH:
Weisberg M., Needham P., Hendry R. Philosophy of Chemistry (First published Mar 14, 2011) // The

Philosophy.

Edited by

Edward N.

Zalta.

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

Bba3bl n1an

1.

Stanford Encyclopedia of
http://plato.stanford.edu/entries/chemistry/.
2.

1. Scopus https://www.scopus.com/

2.

HBIX:

Web of Science https://clarivate.com/webofsciencegroup/solutions/web-of-science/

IlepeyeHb JMIEH3MOHHOTO M CBOOOIHO PACIPOCTPAHAEMOI0 IPOIPAMMHOI0 O0ecreyeHusl,
H606X0)II/IMOF0 OJA OCBOCHUSA TUCHUIIIINHBI.
naket MicrosoftOffice (MicrosoftOfficeWord, MicrosoftOfficePowerPoint), AdobeReader, WinDjView,

IporpaMMHOE OOeCIICUeHHE /T PeIaKTHPOBaHUA XUMUIeckux Gopmyi IsisDraw (cm. cnucox nuorce).

Peectp nporpammuoro obecnieuenus COI'Y 2022

Ne HanmenoBanue Ne norosopa(iiuueH3ust) Crtpana
n/n NPOU3BOAUTEID
1 Windows 10 Enterprise Ne 4100072800 Microsoft Products (MPSA) CLIA
ot 04.2016r
5 Windows 10 ProforWorkstations Ne 4100072800 Microsoft Products (MPSA) | CIHA
ot 04.2016r
3 Windows 8.1 Enterprise Ne 4100072800 Microsoft Products (MPSA) CIIA
ot 04.2016r
4 Windows 8.1 Professional Ne 4100072800 Microsoft Products (MPSA) | CIITA
ot 04.2016r
5 Windows 8 Enterprise Ne 4100072800 Microsoft Products (MPSA) CLIA
ot 04.2016r
6 Windows 8 Professional Ne 4100072800 Microsoft Products (MPSA) CIIA
ot 04.2016r
7 Windows 7 Enterprise Ne 4100072800 Microsoft Products (MPSA) CIIA
ot 04.2016r
8 Windows 7 Professional Ne 4100072800 Microsoft Products (MPSA) | CIITA
ot 04.2016r
9 OfficeStandard 2016 Ne 4100072800 Microsoft Products (MPSA) | CLIA
ot 04.2016r
OfficeStandard 2013 Ne 4100072800 Microsoft Products (MPSA) CIIIA
10
ot 04.2016r
11 OfficeStandard 2010 Ne 4100072800 Microsoft Products (MPSA) | CIIA
ot 04.2016r
12 Cucrema TeCTUPOBaHUS Ne468 ot 03.12.2013 UII CyHratynus Poccus
SunravWEBClass P.T.(6eccpouno)
IIporpamMmMHoe oOecrieueHre Ne CZ1/108 ot 29.08.2017 (MakcumyM-codr) Poccus
1C:IIpennpusarue. byxranrepckuit OeccpouHo
13
VYuer. Tunosas koHpurypamus 8
ceTeBasi BepCcusi
Cucrema KOMIBIOTEPHOM BEPCTKU JInnensust FSF/Debian (CBo6onHOE
14 .
MikTex nporpaMMHoe obecneueHne) (6eccpouHo)
15 | KasperksyEndpoint Security Jo 22.01.2024 Poccus
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[IporpammHuoe obecrieueHue st CBoboHOE IPOrpaMMHOE CIIA
16 | PEAAKTHPOBAaHMSA XMMHYECKHX obecneuenne(6eccpodHO)
dopmy IsisDraw
Cucrema 1moncka TeKCTOBBIX Ne4576-1 ot 17.01.2022 (meticTBuTeNnCH 10 Poccus
17 | 3auMcTBOBaHMI 31.12.2022r) ¢ 3A0O «AnTtu-Ilnarua»
«AnTumarnar.BY3»
IIporpamMmMHOe oOecriedcHIe NoKII /108 ot 29.08.2017 ¢ OO0 Poccus
18 | 1C:IIpeanpusarue 8.3 Ynpasnenue «Maxkcumym»(6eccpouHo)
TOPTOBJIEN
IIporpamMmMHOE oOecriedcHIe NoCJI./ Ne126., 01.07.2020r. tMAKCUMYM- | Poccus
19 | 1C:3apmiaTa 1 Kaapbl
TOC.YUPEKICHUSIS CODTy» 6eccpouHO
20 [IporpammHoe obOecrieueHue NeCL1/76 01.03.2017r. «MakcuUMyM-cOPT» Poccus
1C:6r0mKeT. (6eccpodHo)
ABTOMAaTH3UPOBAHHAS CUCTEMA CBUAETENBCTBO O TOCYJAPCTBEHHOU cory
21 | «Ympasnenue —/lexanat BPC» perucrpauuu nporpaMmmsl st OBM
Ne2015611830 ot 06.02.2015r.(6GeccpouHo)
[Iporpamma nns OBM «bank Pa3pabotka COI'Y CBuuetenscTBo 0 cory
oo | BOTIPOCOB JUIA KOHTPOIISA 3HAHUI» rOCyJapCTBEHHOW PEruCTpaliy IPOTrPaMMbl
st OBM Ne2015611829 ot 06.02.2015r.
(6eccpouHo)
23 | Koncynprant+ Poccus
24 [Tnanst Ne8867, ot 14.01.2022r. (14.01.20221. 110 Poccust
13.01.2023r.) OO0 JIMMUC
VSDESK Ne 210406/01 ot 06.04.2021r. UIT Poccus
25 U,A.CepreeBuu
Tex.mox. 07.04.2022
26 | «lamakTukay ot 14.03.2022r (mpumepHas naTa) Poccus
27 | BricsCAD BricysNV, mo 03.11.2021r benbrus
28 CiscoWebex - Cucrema nposeaenus | OOO Atictek morosop Ne J[67-2021 ot CIIA
BeOMHAPOB. 03.08.2021 - 03.08.2022r
29 DIRECTUMRX — Cucrema | OOO I'anaktuka UT norosop Ne 120320//1/A | Poccus
AIIEKTPOHHOTO JIOKYMEHT0000poTa ot 14.03.2022(mpumepHas aTa)
30 Yenyru  cBssu (moctynm k- cetu | OOO Ankom Ne AL-0044 ot 01.02.2022r - Poccus
WHTEPHET) 31.12.2022r
31 | AutoCAD CIIA
32 MOODLE Becrimarnoe poccuiickoe CIIA(6ecrimaTHoe
poccuiickoe)
33 | VEEAM IBennapus
34 «l"amaktuxa PY3» Jlnnensus 6eccpounas Poccus
Tex.compoBoxaenue ot 14.03.2022 r
35 Jlnunblil kaOuHeT aOUTypUeHTa Jluuensus 6eccpounas Poccus
Tex.compoBoxaenue ot 14.03.2022 r
36 JInuHEI KaOUHET Jlutiensust Oeccpounas Poccus
CTyIeHTa/COTPYTHHUKA Tex.compoBoxaenue ot 14.03.2022 r
OnexkTpoHHas OnbIMoTeKa https://dvs.rsl.ru Poccus
37 | nuccepranuu u aBTopedepaToB TpeGyercs peructpanus B 6ndmanorexe COI'Y
PI'B(OB/] PI'b)
38 OBbC"YHuBepcurerckas Ooubmmoreka | https://biblioclub.ru Poccus
ONLINE" Tpebyercst peructparms B budiamoreke COI'Y
39 OBC «Hayunas snextponnas | http://elibrary.ru. Poccust
oubnuoreka eLibrary.ru» Tpebyetcs peructpanus B oudbaunorexke COI'Y
40 YHuBepcanbHas 0a3 TaHHBIX https://dlib.eastview.com CIIA

EastView
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41

OBC «KoHCynbTaHT CTyJEHTa»
Crynendeckas 3JeKTPOHHAS
O0ubNMoTeKa Mo MEAULIMHCKOMY U
(apmareBTHIECKOMY 00pa30BaHHIO,
a TaKXKe 110 eCTECTBEHHBIM M TOUHBIM
HAayKaM B LIEJIOM.

http://www.studentlibrary.ru
TpeGyercs peructpanus B ondmarorexke COI'Y

Poccus

42

OBC «IOpaiit» - oOpa3zoBarenbHas
cpela, BKIIOYAIOIasi BUPTYaTbHBIN
YUTATBHBINA 3aJ1 Y9eOHUKOB
y9e0HBIX TIOCOOUIT OT aBTOPOB W3
BeAyIInX By30B Poccuu mo Bcem
HAIPaBJICHHUSM H CTICIIHAIBEHOCTSM

www.biblio-online.ru
Tpebyetcs peructpanus B oudmuorexke COI'Y

Poccus

r') MeToAMYecKHe YKa3aHus, pa3padoTaHHble cocTaBuTeasiMu Padoueii mporpaMmmbl.

1. Yueopuna T.M. Bsedenue 6 Xxumuio 6blCOKOMONEKVIAPHLIX CoeOuHeHutl: yied.-MeTol. mocobue
JUISL CTYZICHTOB XUMHKO-TeXHoJornueckux (akynpretos. //T.M.Huropuna; ®I'6OY BO «Cesepo-
Ocerunckuil rocyaapcTBeHHbIl yausepcureT uM. K.JI. Xeraryposa» — Bnanukaskas, 2018. — 87 c.

2. Yueopuna T.M. Ilpaxmukym «Bvicokomonekynsipuvie coedunenusy: yde0.-METOMI. TOCOOHe s
CTY/ICHTOB XHMMHKO-TE€XHOJIOTUYECKOTro (akynpTeTa (OakanaBpuar), HalpaBl€HHE — XHMHUSA
(04.03.01) / T.M.Yuropuna; ®I'BOY BO «CeBepo-OceTHHCKHIT roCy1apCTBEHHBIN YHUBEPCUTET
uM. K.JI.XerarypoBa» — BianukaBkas, 2018. — 44 c.
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http://www.studentlibrary.ru/
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DJIeKTPOHHBIE pecypchl 00ecneynBalolue peaaTu3annio 00pa3oBaTeJbLHbIX MPOrpaMm

PI'BOY BO «CeBepo-OceTuHCKHUII rocyaapcTBeHHbIN yHUBepcuTeT nMeHn Kocta JleBanoBu4a XeTaryposa»

HaumeHnoBanue CaeneHus 0 Ne norosopa . Koa-Bo
Ne Hpunaniex Anpec Cpoxk aeiicTBus Xapakrepucruka
Ne Jaiexrponnoro -HOCTh caiita npaso- Ha npaso 3aKJIIOYEHHOI 0 10r0Bopa TO4eK RocTyna/ J0CTyna
h pecypca obJsanartene ucnoab3oBanus I6C P noJib30BaTeJiei y
Jorosop Ne 135-06/14 i
o1 12.09.2014 1. 12.09.2014 r.-11.09.2015 r. 7000
Jorosop Ne 167-08/15 i
o1 12.09.2015 1. 12.09.2015 r.-11.03.2016 r. 7000
Horosop Ne 58-02/16 i
o7 09.03.2016 1. 12.03.2016.r.-11.09.2016.r. 7000
Jorosop Ne 202-08/16 i
o1 24 08.2016 I 12.09.2016 r.-11.03.2017 r. 7000
9IBC Jorosop Ne 069-02/17
000 -
L "VHHBepCHTeTCKAst I oo or 13.03.2017 12.03.2017r. -11.03.2018r. 7000 To IP-azpecy
OMOJIMOTEKA CropouHsis _L - ' Ne 184-08/17 0€3JIMMUTHBIN
o biblioclub.ru Memua» Horosop Ne -
Online or 04.09.2017 12.09.2017r.-11.03.2018r. 7000
Jorosop Ne 056-02/18 i
oT 25.05.2018 16.04.2018r.- 16.10.2018r. 7000
Jorosop Ne 163-10/18 i
o1 30.10.2018 17.10.2018r.-31.12.2018r. 7000
Horosop Ne 21-02/2019 i
or 14.02.2019 01.01.2019r.- 30.06.2019r. 7000
florosop Ne75-06/19 01.07.2019r.-31.12.2019r. 7000

ot 08.07.2019
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10. MarepuajbHO-TEeXHUYECKOE OCHAIIEHHE TUCHMIIUHBI:

KomnbroTepHslil Ki1ace, 1octyn k cetu MHTepHeT (Bo BpeMsi caMOCTOSTENIbHONW paboThl), OPITEXHUKA,
aseKTpoHHast 0a3a maHHbIX Oubmmoreku COI'Y, JIeKIMOHHBIE ayIWTOPHH, KAaOWHET, OCHAIECHHBIN
MHTEPaKTUBHOM J1IOCKOM, IPOEKTOPOM, XUMHUYECKasi JJabopaTopusl.

MarepunanbHO-TeXHHYECKHE CPeICTBA 00yUeHH:

®dorokonmopumerp KDK-3, texuumueckme Bechl BJIIKT-500r-M, cymmnpabii mxap CHOJI-

353535/3-M2V, pedpakTomMeTp yHHBEpcaibHBIH Jabopatopubiii NP® 454, Oans BopasHas

koMmOunupoBanHas BKJI-M, memanka marauTtHas ¢ nogorpeBom [13-6110, Buckozumerp BIIIII-

1,14; nabop nabopaTOpHOH MOCYABI K MAaTEPHATIOB, HAOOP PEAKTHUBOB.

Ha kadenpe nmeercs yuebHas nmabopatopus «BMCy», ocHarieHHass HEOOX0IUMBIM 000pYyI0BaHUEM
JUIS  TIPOBEJCHUS 3aHITHH, COOTBETCTBYIOIIUX J1a00OpaTOPHOMY MPAKTUKYMY IO JUCHHUIUIHHE.
ObopynoBanue 1a00paTOPHH: KAIIOPUMETP, TEPMOMETPHI bekMaHa, yHUBEpCaJIbHBI KOHIAYKTOMETp, PH-

METPBI, TOTEHIIMOMETPBI, HOHOMETPBI, pe(hPaKTOMETPHI, OISIPUMETPHI, TEPMOCTAT, CYIIMIBHBIN MIKad.

BBICOKOMOJ’IeKyJ[ﬂprIe
COCAUMHCHUSA

YueGHbIe ayTUTOPHUH 1151 IPOBEEHUs 3AaHATHI
JIEKIIMOHHOTO THIA, CEMHHAPCKOT0 THIA, KypCOBOI0
NMPOEKTHPOBAHUS (BHINOJIHEHHsI KyPCOBBIX pador),
rPYNNOBBIX H HHIAUBUAYAJIbHBIX KOHCYJIbTAUMN, TEKYLIEr0
KOHTPOJISI M IPOMEKYTOYHOI aTTeCTalllM, a TAKKe
CaMOCTOAITEIbLHOMH padoThI
00y4aIOIMXCSI : TIPETIOIaBaTEILCKUHA CTOI; CTYJT; CTOJIBI AJIS
o0ydJaromuxcs; CTyIbs; Kadenpa; KIacCHast JoCKa.
Obopynosanne: [IpoeKIIMOHHOE MYITBTUMEIHIHOEC
obopynosanne (MynpTHMeIUHHBIN TIpoekTOp BenQ
MX816ST, c moTonoYHBIM KpeIuieHneM 1 Hal. kabemeit — 1
wit. Pabouas crannus B cocraBe:Cuctemuslit 6ok HP 500B
MT E7500.DOS RUS (XF936 EA),MoH +/knaBuar —
lmrr.Komnbtoteps! ans oduca B komruiekte (Morutop (BENQ
G2255A<Black>)//Cucremusrii 610k — 1 mi.

IMporpammuoe obecneuenue: Windows 7 Professional; Office
Standard 2016; WIinRAR; Adobe Acrobat Reader; Mozilla
Firefox; Google Chrome; Kasperksy Endpoint Security;
Cuctema TectupoBanus Sunrav WEB Class (beccpounoe I10);
[TporpammHOe obecrieueHne ISl pelakTHPOBAHMS XUMUYECKUX
¢dopmyn Isis Draw (Beccpounoe [10); KoncymnbraHT 1mitoc;
Cucrema HOMCKa TEKCTOBBIX 3aMMCTBOBAHHUN
«Antumnaruat.BY3»; [Iporpamma 1yt 9BM «bank Bonpocos
JUTs KOHTpoutst 3HaHui»; Cisco Webex; MOODLE,;
JIEMOHCTPAIIMOHHBIEC U y4EOHO-HATIISIHBIE TIOCOOUS
(Buzmeonpe3eHTanms).

Poccuiickas ®@enepanus,
362025, Peciybnnka
Cesepnas OceTust — AnaHus,
r. Bnagukaskas, Batytuna, 1.
44-46, YuebHsbIi kopiryc No 7
(YK Ne 7), ayouropus Nelld

JlaGopaTopusi opraHM4ecKkoil XMMUH H TOHKOIO
OPraHUYecKoro CHHTe3a

MIPEToIaBaTeILCKUI CTOM; CTYJ ; CTOJIBI IJISl 0OYJaIOIIIXCS;
CTYIBSI; KJIacCHAst JOCKa.

Oo6opynoBanue: [IpoekIMOHHOE MYJIETHMEANHHOE
obopynoanue (MynbTHMeIHIHHBIN poekTop BenQ
MX816ST, c nOTONOYHBIM KperuleHHeM U Hab. kabeneit — 1
wt. Pabouast ctannus B cocrase:Cucremusiii 6ok HP 500B
MT E7500.DOS RUS (XF936 EA),MoHn +/knaBuar —

lmrr. Komnbtoteps! amst oduca B komruiekte (Mourutop (BENQ
G2255A<Black>)//Cuctemnsrit 610k — 1 mT.

[Iporpammuoe obecnieuerne: Windows 7 Professional; Office
Standard 2016; WinRAR; Adobe Acrobat Reader; Mozilla
Firefox; Google Chrome; Kasperksy Endpoint Security;
Cucrema tectupoBanus Sunrav WEB Class (beccpounoe T10);
[IporpammHOe obecnieyeHue ISl pelaKTHPOBAHUS XMMUYECKIX
¢dopmymn Isis Draw (beccpounoe I10); KoncynsranT mioc;
Cucrema oMCKa TEKCTOBBIX 3aMMCTBOBAaHHN
«AnTtumnaruat.BY3y; Ilporpamma niast OBM «basnk BonpocoB

Poccuiickas ®@epnepanus,
362025, Peciybnmka
CeepHast OceTust — AnaHus,
r. BnagukaBkas, Batytuna, 1.
44-46, YuebHnsIit koprryc Ne 7
(YK Ne 7), ayauropust Ne110
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Juts KOHTpouts 3HaHui»; Cisco Webex; MOODLE;
JIEMOHCTPAIIMOHHBIC U y4eOHO-HATIISAHBIE TIOCOOHS
(BHIEOTIpe3eHTAIIHS).

Ikad BeITsDKHOM ¢ mogBoaoM Bosl 1B HBK - 2 .
Obopynosanne:Mciapurens porannorasiii ROTOVAPOR
R210/V ¢ BepTHK. XOIOIMIIB. B KOMIUL C UCI. KOJIO — 2 IT.
HWcmapurens porannonusiii Hei-Vapvalues G3 — 1 mir.
Pedpakromerp UP®D 45462M ¢ moncBeTkoi — 1 mit.
Tepmocrat oxnaxaatommii HUBER Ministat — 1 mr. Hacoc
BaKkyyMHBIH MeMOpanHb1id V-700 — 1 mt. Memanka MarHuTHast
¢ nogorpeBoM |IKARST — 3 mit. MarauTtHasi MeIasika ¢
nogorpesom 78-1 (25Bt pasmemmBanue/120BT Harpes) -1 mr.
Meruanka marautHas RETcontrol-visc — 1 mt. Memranka
MarauTHas ¢ HarpeBoM IKA RST basik ¢ lgarankom
temnepatypsl PT 1000.60 — 2 mt. YiapTpass. 1e3uHTETpaTop
W-11 — 1 mr.

Becrr anamutnyeckiie WA-32 — 2 mt. Becsl mabopaTtopHbie
CAS MW120 — 1 mrr. Becsr maboparopasie CAS MW-120 11.
1. 0,01 — 2 m. Becsr maboparopusie npennznonnsie ET-30011
¢ moBepko#t — 1 tt. CymunbHsii mkagp LoipLF-120\300-VSI —
Lurr. Portarmonnsrii ucnapurens Hei-VAPValue — 1.
Meurasnka MarHuTHas ¢ OJOTPEBOM U LU(PPOBBIM
tepmoperyssitopom Heidolf — 2mrr. MemOpaHHbIi BaKyyMHBIT
nacoc KNFN 842,3 FT.18n — l1mt. HarpeBatensHas miuta ES-
H3040 — lmrt. Becsl maboparopssle anekTporHsle BM12(500r,
0,01r, BHeITH:A KanmuOpoBka — lmT. Beckl mabopaTopHbie
anextponHbie BM 101 — r. pH-meTp\uonomep
(craumonapusiit) Aunon-4100(-2...14pH) — lur.

JlabopaTopuu: KOMIBIOTEPHbIE KJIACCHI VI TEKYLIEro
KOHTPOJISI M MPOMEKYTOYHOI aTTeCcTalMM, a TAK:Ke
CaMOCTOATENbHOM PadoThl 00yYalOIMXCA:
IIPEIoIaBaTeIbCKUH CTOM; CTYJI; CTOJIBI O0YYAIOIIUXCS; CTYIIbS;
kadespa; kmaccHas qocka.O00pyI0BaHNE: KOMITBIOTEPHI IS
KOMITBIOTEPHOTO KJIacca B KOMIUIEKTE C IIPOTPaMHBIM
obecrieueHreM, BBIXOIOM B ceTh VIHTEpHET U JOCTyIIOM B
ANEKTPOHHYIO 00pazoBareibHyto cpeny COI'Y—
12mt,ucrounuku OecrepeOoHOTO MUTaHUs, [ppon, KOMMyTaTO[
quist knacca D-Link DGS-10240, natepakTUBHAS T0CKa
781702070/15112/11344/2 — 1mr. npoektop Beno MX503 —
.

IMporpammuoe obecneuenue: Windows 7 Professional; Office
Standard 2016; WinRAR; Adobe Acrobat Reader; Mozilla
Firefox; Google Chrome; Kasperksy Endpoint Security;
Cuctema TectupoBanus Sunrav WEB Class (beccpounoe I10);
[IporpammHOe oOecnieueHHE IS PEIaKTUPOBAHMS XUMUICCKHX
¢dopmyn Isis Draw (beccpounoe [10); KoHcynbraHT 1uitoc;
CucTeMa oucKa TeKCTOBBIX 3aUMCTBOBAHHI
«AnTtamiarnat.BY3»; IIporpamma st 9BM «bask BompocoB
JUTs KOHTpOoJIs 3HaHMi»; Cisco Webex; MOODLE,;
JIEMOHCTPAIIMOHHBIC U y4eOHO-HATIISTHBIE TIOCOOUS

(BuzeOIIpe3eHTAIHSA).

Poccuiickas ®enepauus,
362025, PecrybOmnmka
CesepHas OceTust — AnaHus,
r. Bnagukaskas, Batytuna, 1.
44-46, YuebHbIit kopiyc Ne 7
(YK Ne 7), aynmutopust Ne 614
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bub6auorexa, B TOM YHCJIe YUTAIbHBIN 3aJI: CTOJIbI, CTYJIbS;
IIK o6y9arormmxcsi.

[porpammuoe obecneuenne: Windows 7 Professional;
OfficeStandard 2016; WinRAR; AdobeAcrobatReader;
MozillaFirefox; GoogleChrome; KasperksyEndpointSecurity;
Cucrema tectuposanus SunravWEBCIass (beccpouroe I10);
ITporpammHOe obecnieueHne I peIaKTUPOBAHUS XMMUYECKIX
dopmyn IsisDraw (Beccpounoe I10); KoHcyapTaHT muioc;
Cucrema oMCKa TEKCTOBBIX 3aMMCTBOBaHHN
«AnTtumnaruat.BY3»; Ilporpamma st 9BM «bask BonpocoB
JUTs KOHTpouts 3HaHui»; Cisco Webex; MOODLE;
JIEMOHCTPaLMOHHbIE U Y4eOHO-HATJISIHBIE TOCOOUS
(BHIEOIPE3CHTAIHS).

OBC"VYuusepcurerckas oudmmorexka ONLINE"
https://biblioclub.ru ;9BC «KoHcynsTanT cTymeHTa
http://www.studentlibrary.ru crymendeckas s1eKTpOHHAS
O6nOIMOTEKa 110 MEANIIMHCKOMY U (hapMaleBTHIECKOMY
00pa3oBaHMIO, a TAKXKE 110 €CTECTBEHHBIM M TOYHBIM HayKaM B
nenom; DBC «tOpaiit» - oOpazoBartenbHas cpena,
BKJIFOUAIOIasi BEPTYaIbHbBII YHTABHBIH 3a)1 y4eOHUKOB U
y4eOHBIX TOCOOMIT OT aBTOPOB M3 BeAyILUX By30B Poccun 1o
BCEM HAIPABJICHUAM U CIICIHATBHOCTSIM WWW.biblio-
online.ru,; DiexTpoHHas GHOIMOTEKA TUCCEPTALIMH U
asropedeparos PI'B(DB/] PI'b) https://dvs.rsl.ru; 3BC
«Hayunas snexkrporHast 6nbimoreka eLibrary.ru»
https://biblioclub.ru

Poccuiickas ®enepanus,
362025, PecniybOnuka
Cesepnas Ocernst — AJjaHus,
r. Bnagnkaskas,
Leperenn/Barytuna, .
16/19, YueOnsrii kopiryc Ne6
(YK Ne6)
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