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[Tporpamma cocTaBieHa B cooTBeTCTBUU ¢ DeepalibHBIM IOCYIapCTBEHHBIM 00pa30BaTeIbHBIM
craamaproM 1o HampaBieHuio 44.03.05 Ilemarormueckoe oOpa3zoBanue (¢ nAByMs mpoduiIsMu
MMOATOTOBKH), YTBEPKIAECHHBIM MpUKa3oM MuHuCTEpCTBa 00pa3oBaHus U Hayku Poccuiickoit denepanun
oT «22» despans 2018 r. N 125 (3apeructpupoBan Munucrepctsom roctuiiun Poccuiickoii deneparuu
15 mapra 2018 r., peructparmonsiii Ne 50358), ¢ u3sMeHeHUsIMUA, BHECEHHBIMU MPHUKa30M MuHHCTEpPCTBA
HayKH U BBICIIET0 oOpa3zoBanus poccuiickorr denepanuu ot 8 despanst 2021 r. Ne 83 (3apeructpupoBan
MunucrepctBoM toctuniu Poccuiickoit @enepamuu 12 mapta 2021 1., peructpanronsHbii Ne 62739),
y4eOHBIM TUJIAHOM IOJATOTOBKHM OakanaBpa mo HampasieHuto 44.03.05 Ilegarormueckoe obpa3zoBaHue (C
IBYyMsI TPOQWISAMU TOATOTOBKH) npoguiu XuMmus, buonorus, yTBEpkKIEHHbBIM YUYEHBIM COBETOM
OI'bOY BO «COI'Y» (mportokon Ne 11 ot «30» anpens 2021 1.)

CocraBuTens: AO1EHT Kadeapsl opranndeckoit xumun Yuropuna T.M.

PaGouas nporpamma obcyxk/ieHa Ha 3aceJaHuu Kahephl OpraHuuecKON XUMHHU
(npotokos Ne 7 ot «15» mapra 2021 r.)

3ag. kadepoii /7 ‘--’/‘.' Z.- Abaes B. T,
Cepon

OnoGpena coserom akynbTeTa XUMHH, OMONIOIMH W OHOTEXHOJIOTHH
(mporokos Ne 8/20-21 ot «25» mapta 2021 r.)
llpeacenarens coeta dakybrera ,ﬁ(_ ek, Araera @.A.
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Pabouaa npozpamma oucuunjunsl npunamd 6 CoCxaee OCHOECHOU Npoheccuona.ibhon
00pazoeametb o NPOPAMMUYI peiueiinens yueno2o cosema Hpomokoa Ne 1] om 29.04.2021,

Ymeepacoena npurazont pexmopa Ne 106 oni 30.04.2021,




1.

CrpykTrypa, 1 0011as TPYA0EMKOCTb JMCIHUIIJIHHBI.

OO6m1ast TpyI0eMKOCTh TUCIMIUIMHBI COCTABIISIET 2 3a4€THBIC eIMHUITHI (72 Jaca).

Ounas hopma 00yUeHHS 3aounas hopma 00ydeHUs
Kypc 3
Cemectp 5
Jlexn 32 yac.
[IpakTrueckue (CeMUHAPCKUE) 3aHATHS -
JlaGopaTopHbIe 3aHATHS 32 ygac.
HToro aymuTOpHBIX 3aHATHI 64 gac.
CamocTtosiTensHas paboTta 8
Kypcosas pabota -

Popma KOHTPOJIS
3auer 5
O011ee KOTUIECTBO YaCOB 72

2. Heau ocBOeHMS JUCHUNINHBI

[enstMu OCBOCHUS TUCHUILUIMHEI (MOAYJIsI) XUMHS BHICOKOMOJIEKYISIPHBIX COSAMHEHUN B COOTBETCTBUU
¢ Mpo¢eCCUOHATbHBIMU CTAHIAPTAMU:

®denepanbHbIl TOCYIAPCTBEHHBINM 00pa30BaTEeNbHBIA CTaHIAPT 110 HAIMPaBICHUIO MOATOTOBKHU
44.03.05 [Ilemarormuyeckoe oOpa3oBaHue (¢ AByMsS MNpOGUISIMUA TOATOTOBKH) BBICIIETO
obpazoBanus (manee ®I'OC BO) (6akanmaBpuaT), YTBEpXACHHBIH NpPUKa30oM MHHUCTEPCTBA
oOpa3zoBanus u Hayku Poccuiickoii @enepariu o« 22» despans 2018 r., Ne 125;
[Mpodeccrnonanbublii cranaapt «llegaror (memarorudeckasi AesITENLHOCTh B c(hepe JOMIKOIBHOTO,
HAYaJFHOTO O0OINero, OCHOBHOTO OOIIEro, cpemHero oOmmero ooOpa3oBaHus) (BOCHUTATEIb,
YUHTENb) YTBEPKICHHBIA MPUKa30oM MUHHUCTEpPCTBA TpyJa M COIHAIBHOW 3amuThl Poccuiickoit
Oenepanun ot 18 Hos0ps 2013 r. Ne 544n (3apeructpupoBaH MUHHCTEPCTBOM FOCTHIIUN
Poccutiickoit @eneparmu 06 nexadbps 2013 r., peructpamuonnsiii N 30550), ¢ u3MEHEHUsIMH,
BHECEHHBIMH MTPUKa30M MUHHCTEPCTBA TPYyJa U COLMAIbLHOM 3amuThl Poccuiickoit denepanun oT
25 nekabps 2014 1. Ne 1115H (3apeructpupoBaH MMUHHCTEPCTBOM IOCTHIIMH Poccuiickoi
Oenepannu 19 despans 2015 1., perucrpanmonusiii Ne36091) u ot 5 aBrycra 2016 r. Ne 4221
(3apeructpupoBan  MunucrepctBoM toctuni Poccuiickoit ®enepanun 23 aprycra 2016 r.,
peructpanoHHbIi Ne 43326);

@®I'OC BO — 6akanaBpuar no HanpasieHuto noArotoBku 44.03.05 Ilenarornyeckoe oOpa3oBanue
(c mBymMs mpoprIsIMH TTOATOTOBKH), YTBEP)KIECHHOM MpPHUKa3oM MUHUCTEpCTBAa 0O0pa3oBaHUSA U
Hayku P® ot 22 depans 2018 r. Nel25 (3apeructpupoBaHn MuUHUCTEPCTBOM OCTHIIMU PD 15
mapta 2018 1., perucrtpanuonubii Ne50358), ¢ wuW3MEHEHHSIMH, BHECEHHBIMH IPUKA30M
MuHnuctepcTBa Hayku U Bbiciiero oopa3zoBanusi PO ot 8 despansg 2021 Ne 83 (3apeructpupoBaH
Munucrepctom roctunuu P® 12 mapra 2021 r., peructpanuonsslii Ne62739);

SABIAKOTCA:

— Cucremaruzanus 3HaHUKA OOYYAIOUIMXCS [0 OCHOBAM HEOPTraHMYECKOW XUMHH TOJIMMEpPOB,
KOTOpBIE CIIy)KaT IMOJATOTOBKE CTYyAEGHTa K Oyaymed npodecCHOHAIbHOW AEATENbHOCTH B
00JIaCTAX: HAYYHO-MCCIIEI0BATEILCKOM, TEXHOJIOTHUECKOU U MeIarOTHYECKOH.



— @opMHpOBaHUE CHUCTEMHBIX 3HAHUH ISl MOHUMAaHHUSI OCHOB HAayKH O BBICOKOMOJIEKYIJISPHBIX
COCUHEHUSAX U €€ MPAKTUYECKUX MPHIOKEHUAX, 3HAHHE KOTOPHIX HEOOXOIUMO KaKIOMY
COBPEMEHHOMY XUMUKY, HE3aBUCUMO OT €0 MOCIEeAYIONIEH Crieluannu3aiim.

— Ilonyyenue TeopeTHUECKHX 3HAHMM M MPAKTUYECKHMX HAaBBIKOB O METOJAX CHUHTE3a,
MoU(UKAINH, UCCIETOBAaHUIO (PU3UKO-XUMHUYECKUX CBOWCTB U CTPYKTYpPHI [TOJIMMEPOB;

— Pacmmpenue u yriyOneHue 3HaHUN OOYYaAIOMUXCS O MOJETSAX M MOJXOAAX, MPUHATHIME JIJIs
OMHCaHUs TIONUMEPOB B KOHICHCHPOBAHHOM COCTOSIHUM W B PAacTBOpax, B CPaBHEHHH C
MOJIETISIMU U TTOAXO0AaMHU, OTUCHIBAIOUIMMHU ITOBEJCHIE HU3KOMOJIEKYISPHBIX BEIIECTB;

— Oobecrnieuenre MOHUMaHUS (HYHIAMEHTATBHBIX MOHITHIA, 3aKOHOB M 3aKOHOMEPHOCTEH XUMHUH,
WX POJIb B IPOTEKAHUU OMOJIOTHYECKHUX TPOIECCOB;

— @opmupoBaHue y OOydYalOIIMXCS YMEHHUW W HABBIKOB OCYILECTBICHHS Yy4eOHO-
MMO3HABATEIHHOU U TPOPECCHOHAIBHON JIEATETLHOCTH;

— PasBurtne y oO0y4aronmxcsi BHyTPEHHEH MOTHBALUU K OOYYCHHIO, TIOBBIIIICHHE X HHTEpeca K
MO3HAHUIO JUCIUILTIH XUMUYECKOTO MTPOQHIIS.

OcBoeHre y4eOHOW IUCHMIUIMHBI «XHUMHSI BBICOKOMOJICKYJISIPHBIX COCAUHEHUN», SBISIOIICHCS
gacteio IIOOIl mo wampaBnenuio 44.03.05 Ilemarormueckoe oOpazoBaHue (¢ ABYMS NpodUIIMH
noAroToBku) npodunu Xumus, buomorus u obecneunBatomein peanuzanuio ®I'OC 3++ nmo manHHOMY
HaIpaBJIEHUIO, MPEANOIAracT BOOPYXKUTh CTYIEHTOB CUCTEMON TEOPETUUYECKUX 3HAHUU, O3HAKOMIICHUE
CTYJCHTOB C OCHOBAaMHU HAayKH O BHICOKOMOJIEKYJISIPHBIX COCIMHEHUSAX U €€ MPAKTUUECKUX MPUITOKECHHSIX,
3HAHHE KOTOPBIX HEOOXOJMMO KaXXIOMY COBPEMEHHOMY XHMHUKY-TpenoaaBarento. OcoOEHHOCTHIO
MIPOrpaMMBI SIBIIsIETCS (PyHIaMEHTANbHBIN XapakTep ee coaepKaHus, HeOOXOAUMBIN i (pOopMHUpPOBaHUS Y
CTYJICHTOB COBPEMEHHBIX MPEACTABICHUI O OJUMEPHOM COCTOSHUU KaK 0CO00i (hopMe CyIIecTBOBaHUS
BELIECTB, MOJY4YEHHE CTYACHTAMHU HEOOXOJMMBIX TEOPETUYECKUX 3HAHUM M MPAaKTUYECKUX HABBIKOB O
METOJIaX CHHTEe3a, MOIU(PUKAINU, WCCIEAOBAHUIO (PU3MKO-XUMUYECKHX CBOWCTB U CTPYKTYpPBI
MOJINMEPOB.

3agaum u3yyeHUusl TUCHMILIUHDI:
- IOKa3aTh U OOBACHUTH CIIENU(PHUKY TOTUMEPHOTO COCTOSTHUS BEIIECTBA;
- O3HAaKOMUTb CTYJCHTOB C MOJICJISIMU U MOJXOAaMU, TPUHATHIMU JJISl ONMCAHUA MMOJUMEPOB B
KOHJEHCUPOBAHHOM COCTOSIHUHU U B PACTBOPAX, B CPABHEHUH C MOJAEIISIMU U MOJAX01AMH, ONUCHIBAIOLIUMHU
MOBEICHNE HU3KOMOJIEKYJISIPHBIX BEIIECTB;
- 0003HAYUTH COBPEMEHHBIE TCHICHIIUU B Pa3BUTHH TEOPETUUCCKUX MPEICTABICHHI, HOBBIX METO/IOB
MTOJTYYCHUS U UCCIICIOBAHMS TIOJIMMEPOB, a TAKKE pa3pab0OTKe HOBBIX MOJTMMEPHBIX MAaTEPHATIOB U
KOMITO3HITHH.

3. Mecro nucuuniauebl B crpykrype OIIOII 6akanaBpuara

JucuumimHa «XuMusi BBICOKOMOJIEKYJISIDHBIX COequHEHMI» B coorBercTBUM ¢ PI'OC3++ no
HarnpaBieHuto noarotoBku 44.03.05 Ilemarornyeckoe obpazoBanue (¢ AByMs TPO(IISIMH MOATOTOBKH)
npodunu Xumusi, buonmorus OTHOCHUTCS K dYacTu, (HOPMHpPYEeMOH ydaCTHHKaMu 0Opa3oBaTeNbHBIX
otHomeHUH - J(ucnummuabl mo Beidopy B1.B.JAB.02.01. [{ns wu3ydeHUs AMCHUIUIMHBI HEOOXOIUMBI
3HAHUS, YMEHUS U KOMIICTCHIINH, TOTYYCHHbIE 00yJaoImuUMucs B OakanaBpuare, B pe3yabTaTe OCBOCHUS
TucHUIInHel «Opranuyeckas XuMusi». Takxke BO3MOXKHA oropa Ha Kypcebl «Heopranuueckas XuMus»,
«O6mmast xumus», «duznueckas M KOJUIOUAHAS XUMHEsy. V3yueHue NaHHOW AUCIMILTUHBI OCHOBAaHO Ha
MaTepuase KypcoB (pU3UKH, MaTEMaTHKH.

Jst ocBoeHus1 y4eOHOM TUCHUILUIMHBI «XUMHS BBICOKOMOJICKYJISIPHBIX COCIMHEHUI) Y CTYJIEHTa
JOJKHBI OBITH CPOPMUPOBAHBI CIEYIONIHE, TPEIBAPUTEIbLHBIC, KOMIICTCHITUH:

- CIocOOeH ydacTBOBaTh B pa3pabOTKE OCHOBHBIX M JOMOJHUTEIBHBIX 0Opa30BaTEIbHbBIX
mporpaMM, pa3pabarbiBaTh OTHEIbHBIE HMX KOMIIOHEHTH (B TOM 4YHCIE€ C HCHOJIb30BaHUEM
MH(POPMaITMOHHO-KOMMYHUKAIIMOHHBIX TexHoyorui) (OI1K-2);

- CIOCOOCH OCYIIECTBIATH MEAArOTUYECKYIO NESATEIHbHOCTh HA OCHOBE CICIHAIBHBIX HAYYHBIX
3Hanuit (OI1K-8).



Jlist ocBOeHust aHHOM yueOHOo# aucturuHb (Y1) CTyIeHT MoIDKeH:

3namo:
® OCHOBBI XHMMHYECKOH HayKh KaK OOJIACTH COBPEMEHHOI'O0 €CTECTBO3HAHUS, XHMHYECKUX
IIPEBPALLCHUH TIOJUMEPHBIX BEIECTB KaK OCHOBBI MHOTUX SIBJICHUH KMBOM U HEKUBOU IIPUPOJIBI;
® OCHOBHBIE MOHATHSI U METO/IbI MATEMATUYECKOI0 aHaIM3a (MaTeMaTHKa);
e 3akoHbl HbBIOTOHa M 3aKOHBI COXpPAaHEHMS, DJIEMEHTHl MEXaHUKU JKUAKOCTEH, 3aKOHBI
TepMoarHaMuKkH ((pusuka, pusnyueckass Xumus);
® OCHOBBl TEOPUM XMMHUYECKON CBA3M B COEAMHEHHAX pPa3HbIX THUIIOB, CTPOCHHME BEILECTBA B
KOHJEHCUPOBAHHOM COCTOSIHUM.
Ymemo:
® [IPOBOJUTH aHANU3 (DYHKIUH, peniaTh ypaBHEHUS U CUCTEMbI T (epeHIIHaTbHBIX YpaBHEHHIA;
e pemarh TUIOBBIC 33]]a4H, CBSI3aHHbIE C OCHOBHBIMH pa3jeiaMu (QU3HKHU;
e BBIIOJIHATE OCHOBHBIE XMMHMYECKHE OIEpAlMM, UCIOIb30BaTh OCHOBHBIE XMMHUYECKUE 3aKOHBI,
TEPMOJUHAMHUYECKHE CIIPABOYHBIC JAHHBIE B OPTAHUYECKOM U HEOPraHUYECKON XUMUU;
® UCMOJNb30BaTh HH(POPMAIMOHHO-KOMMYHUKALIMOHHBIE TEXHOJOTMH, AaKTUBHO IIOJb30BAThHCS
CJIOBapsIMM U JPYTMMHU TOMCKOBBIMU CUCTEMAMH;
Bnaoemb:
e MeTOoAaMH MPOBEACHUs (PU3NUYECKUX N3MEPEHUH, METOIaMH KOPPEKTHOM OIEHKH MOTPEIIHOCTEH
IIPY NIPOBENECHUH NIOJUMEPU3ALIMOHHOTO MPOIIECCa;
® TEOPETUYECKMMHM METONAaMHU OIHUCAHUS CBOWCTB IPOCTBIX M CIIOKHBIX BELIECTB HA OCHOBE TEOPUU
CTPOCHMS OPTaHUYECKUX COCTUHEHUN;
® OCHOBAMM CAMOKOHTPOJS, CAMOOLIEHKM, IPHUHATHS PELICHUI U OCYILECTBICHHUS OCO3HAHHOI'O
BbIOOpa B yueOHOH M 1MO3HABATEIbHOMN 1A TEILHOCTH;
® IICPBOHAYAIBHBIMU CUCTEMATU3UPOBAHHBIMU INPEACTABICHUSAMHU O BEIIECTBAX, UX IPEBPALICHUIX
Y IPAKTUYECKOM MPUMEHEHUH, TIOHATUIHBIM allapaToM U CUMBOJIMYECKUM SI3BIKOM XUMUU;
e ) YCTHOH ¥ NMCbMEHHOM pPEUYbl0, MOHOJIOTMUECKON KOHTEKCTHOM PEYbIO.

JlaHHasi [OUCUMIUIMHA MMEET JIOTUYECKYI0 U  COAEP>KAaTEIbHO-METOJIMYECKYI0 B3aHUMOCBS3b C
MOCIEAYIOIUMY TUCHUIUIMHAMUA U TPAKTUKM Yy4eOHOro IUIaHa, Ui KOTOPBIX OCBOEHHE JaHHOU
JTUCIUIUTMHBI HEOOXO0IMMO KaK MPEIIIeCTBYIONIEe, 8 UMEHHO:

e 1I30panHbIC I1aBBI OPTAaHUYECKON XUMUH
AHanuTH4YecKass XuMHUsI
KomnnonaHo-nucnepcHble COCTOSHUS B IPUPOJIE
MomnexynspHas OH0JIOTHS
XUMUS OKPYKAIOIIEH Cpeb
[IpakTnka 1O mMOAyYeHUIO NPO(ECCHOHATBHBIX YMEHHH U ombiTa TpodecCHOHATBHON
JesATeNbHOCTH (B T. 4. [lenarornueckas nmpakTuka).

IIpu ocBOE€HMM MJaHHOW IUCHMIUIMHBI OOYYaIOIIUICS CMOXXET MPOJAEMOHCTPUPOBATH (YACTHYHO)
cienyomue 0000mennsie TpyAoBbie pyHkuun (OTD) u Tpynossie pynkuuu (TD):

Ko u HaumeHOBaHue O0o0mennas TpyoBas Tpynosas pynkuus (TD)
npogeccuoHAJIBLHOI0 bynkuusa(OTD)
CTAHAAPTA

01 O6pa3oBanue u Hayka (B chepe JOMKOILHOTO, HAYaJIbHOT'O 00IIIET0, OCHOBHOTO OOIIEr0, CPETHETO
o0miero o6pazoBaHus, MPoPeCCHOHATHLHOTO 00yUeHUS, TPOPECCHOHATBHOTO 00pa3oBaHus,
JOTIOJTHUTEILHOTO 00pa30BaHUs)

01.001 Ilemaror Kon HaumenoBanune YpoBeHb Haumenosanue T® Kon
(memaroruueckas OoTo KB (U
JESITEILHOCTD B cepe KAl




JOLIKOJIBHOTO,
HAYaJILHOr0, OOIIIETO,
OCHOBHOTI'O OOIIIETO,
CpeIHEro O0MIeTo
00pazoBaHmMs)
(BocuTaTENb,
YUHTEIb ), yTBEPKICHH
BbIi IPUKA30M
MuHucrepcTBa Tpyaa
Y COLUAIBHOMN
3anuTel Poccuiickoit
®enepanuu ot 18
okTs10ps 2013 1.,
peructpanoHHbIN Ne
30550), ¢
W3MEHEHUSIMU,
BHECEHHBIMU
puKa3aMu
MuHucrepcTBa Tpyaa
Y COLUAIBHOMN
3aiuTel Poccuiickoit
®enepauuu ot 25
nekabpst 2014 r. Ne
11151
(3aperucTpupoBaH
MuHucTepcTBOM
rocTunn Poccuiickoin
®enepanun ot 19
¢espans 2015 r.,
perucTpanoHHbIi Ne
36091) u ot 5 aBrycra
2016 1. Ne 422H1
(3apeructpupoBaH
MuHucTEpCTBOM
rocTunn Poccuiickoin
®enepanun ot 23
asrycra 2016 r.,
perucTpaoHHbIi Ne
43326).

Ilenqarornueckas
ACATCIIbHOCTD 110
MPOSKTHUPOBAHUIO U
peanuzanuu
00pa3zoBaTeIbLHOTO
mpolecca B
00pa3oBaTebHBIX
OpraHu3aLusax
JOIIKOJIBHOTO,
HaYaJILHOT'O OOIIETO,
OCHOBHOTI'0 00111IEeTO,
CpeIHero ooIero
oOpazoBaHHs

Pa3zpabotka u
peanu3anusi mporpamMmm
y4eOHBIX JUCITUTUINH B
paMKax OCHOBHOM
0011e00pa3oBaTeIbHOM
POTPaMMBI

A/01.6

OcyniecTBiieHUE
npoecCHOoHABHOM
JIESITCIILHOCTH B
COOTBETCTBUHU C
TpeOOBaHUSAMHU
benepanbHBIX
rOCY/IapCTBEHHBIX
o0pa3oBaTeNbHBIX
CTaH/IapTOB
JOIIKOIBHOTO,
HaYaJbHOIr'o OOIIETO,
OCHOBHOT0 OOIIIEro,
CpeIHEro O0IIero
o0Opa3oBaHUs

A/02.6

VYuacTue B pa3paboTke
peau3aly mporpaMMaI
pa3BUTHS
o0Opa3oBaTenbHOI
OpraHu3aIluH B LEJSIX
co3maHus Oe30macHoi u
KOM(pOPTHOA
00pa3oBaTeNbHON cpebl

A/03.6

[InanupoBanue u
IpOBEICHUE YUEOHBIX
3aHATUN

A/04.6

CucremaTudeckui
aHanu3 3 PEeKTUBHOCTH
y4eOHBIX 3aHATHH U
MOAXO0B K 00YYCHHIO

A/05.6

Opranuzanus,
OCYIIICCTBIICHUE
KOHTPOJISI U OTICHKU
Y4eOHBIX JOCTHIKCHUM,
TEKYIIUX U UTOTOBBIX
PE3yJIbTaTOB OCBOCHHSI
OCHOBHOH
o0OpasoBarenbHON
POTPaMMBI
00yJarOIUMHUCS

A/06.6

dopMHUpOBaHUE
YHUBEPCATbHBIX
yueOHBIX IeUCTBUN

A/07.6




dopmupoBaHue
HAaBBIKOB, CBS3aHHBIX C
UH(}OPMaLMOHHO-
KOMMYHUKAIIMOHHBIMH
TEXHOJIOTHUSIMU

(manee - UKT)

A/08.6

dopmupoBaHUE
MOTHUBALIUU K OOYUEHUIO

A/09.6

OObexTuBHAs

OILICHKA 3HAaHUU
00y4Jaroluxcsi Ha OCHOBE
TECTUPOBAHUS U JIPYTUX
METOJIOB KOHTPOJIS B
COOTBETCTBUH C
peaIbHBIMHU YU€OHBIMU
BO3MOXKHOCTSIMH JIeTeH

A/010.6

Ilemarormueckas
JeITEIBHOCTD 10
MIPOCKTUPOBAHUIO U
peanu3anuu
OCHOBHBIX
001eo0pazoBaresbH
BIX TIPOTPaMM

Ilemaroruueckas

eI TCIIBHOCTD T10
peanu3ainuy nporpaMmm
OCHOBHOTO M CPEJTHETO
o01iero oopazoBaHUs

B/03.6

01.003 Ilenaror
JIOTIOJTHUTEIBHOTO
oOpa3oBaHus neTei U
B3POCIIBIX,
YTBEPKICHHBIN
MIPUKA30M
MunucrepcTBa Tpyaa
U COLIMAIbHOHU
3auuThl Poccuiickon
®epnepaunu ot 8
ceHTsaops 2015 r., Ne
6131
(3aperucTpupoBaH
MuHucTepcTBOM
IoCcTUIIMH Poccuiickon
®epnepauuu ot 24
ceHtsa0ps 2015 .,
peructpanroHHbIi Ne
38994)

[IpenonaBanue
o
JIOTIOJTHUTEILHBIM
o01eo0pazoBaresbH
BIM IIPOTPAMMaM

Opranuzanus
NEeSITEIIbBHOCTH
y4amuxcs,
HaIpaBJICHHON Ha
OCBOCHHE
JOIOJTHATEIbHOMN
0011eo0pa3oBaTeIbHOMI
IPOrPaMMBI

A/01.6

Opranuzanus 10cyroBou
NEeSTENIbHOCTH yJaluXxcs
B IIPOIIECCE pealln3aluu
JOIOJHATEIbHOMN
0011eo0pa3oBaTeIbLHOM
IPOrPaMMBI

A/02.6

Obecnieuenune
B3alUMOJICUCTBUS C
POIUTEISIMH
(3aKOHHBIMH
MpPEACTaBUTEISIMU)
yyaumxcs,
OCBAMBAIOIINX
JOTIOTHUTETHHYIO
00111e00pa30BaTENbHYIO
porpammy, rnpu
pelIeHn! 3a1a9
00y4YeHUSI U BOCTTUTAHUS

A/03.6




Ilegarornyeckuii A/04.6
KOHTPOJIb U OIICHKA
OCBOEHHUS
JOTIOJTHUTEIILHOM
0011e006pa3oBaTeIbHOM
POTPaMMBI

Pa3pabotka A/05.6
POrpaMMHO-
METOIUYECKOTO
obecrnieueHus
peanuzanuu
JIOTIOJIHUTEIIbHOM
0011e006pa3oBaTeIbHOM
POTPaMMBI

4. TpeOoBaHusi K pe3yJbTaTaM OCBOCHHUSl JUCHUIJIMHBI (KOMIETEHHUH O00y4aromerocs,
(¢Gopmupyemblie B pe3yabTaTe 0CBOCHHUS JUCUUILIMHBI (MOTYJISA)
HpOI.I@CC HU3YUCHUA OUCHUILIMHBI «XumMus BBICOKOMOJICKYJISIPHBIX CO€I[I/IHGHI/II>'I>) HaIlipaBJICH Ha
(GbopMHPOBaHUE CIETYIOMINX KOMIETEHIINN:

Tab6muna 4.1
HanmenoBanmne KOZ[ 1 HAaMMCHOBAHHC KOZ[ 1 HAMMCHOBAHUC MHAUKATOpA
Kateropu (TPyTIIIHI) YHHUBEPCAIbHON KOMITETEHITUN JIOCTUKEHUSI YHUBEPCATBHON KOMIIETEHIIUN
YHUBEPCATBHBIX (YK) (NYK)
KOMIIETCHLIUN
YK-8. Criocoben co3naBath 1 3HaeT: GpaKkTOPHI BPEIHOTO BIUSHUS
MOJIIEPIKUBATH OE30ITACHBIC AJIEMEHTOB Cpebl OOUTAHUS (TEXHUYIECKHIX

YCIIOBUS )KU3HEACSITEILHOCTH, B | CPENICTB, TEXHOJIOTUYECKUX MPOIIECCOB,
TOM YHCJIE€ TPU BOBHUKHOBEHUU | MaTE€pHAJIOB, 3IaHUI U COOPYKEHUH,
YpE3BbIYANHBIX CUTYAIUH. MIPUPOJHBIX U COITUATBHBIX SIBICHUIN)

YmMmeer: uneHTU(HUINPOBATH OMACHBIE U
BpeIHbIE (PaKTOPHI B paMKax
OCYILIECTBIISIEMOM €S TEIILHOCTH; BBISABIIATH
be3onacHoCTb poOJIeMBl, CBA3aHHBIEC C HAPYIICHUSIMHU
PKU3HEJESATEIbHOCTH TEXHHUKHU 0€30MacCHOCTH Ha paboyeM MecCTe;
IpeaIaraeT MEpONpUATUAX 110
MPEOTBPALICHUIO YPE3BBIUANHBIX CUTYAIII

Buageer: nmnpaBunamMM  NOBENCHHA IIPH
BO3HMKHOBEHHH YPE3BBIYANHBIX CHUTyaluil
IIPUPOJHOTO U TEXHOTCHHOI'O
IIPOUCXOXKICHHS; OKa3bIBACT IIEPBYIO
IIOMOIIlb, ONMCBHIBAET CIOCOOBI y4yacThs B
BOCCTAHOBUTEJIbHBIX MEPONPUITHUIX

Tabauua 4.2



3amaua [1]] Kox n Haumenosanue Kop n HanmeHoBaHWe nHAMKaTOpa OcHoBauue
npoecCHOHATEHOM JOCTIDKEHUS TIPO(ECCHOHATLHOM (I1C, ananuz
KOMITIETEHIHN KOMITETEHITH ombital)
Tun 3a1a4 npogeccoHAILHOM e TeIbHOCTH: NeJaroru4ecKuii
Ocymectnenue | ITK-2 CrniocobeH | 3HaeT: IPUOPUTETHBIC HANIPABIICHUS I1C:
po¢eCCHOHATBHOM KOHCTPYHUPOBATh pa3BuUTHs 00pa30BaTEIBHON CHCTEMBI 01.001
JEATEIIbBHOCTU B | COLEPKAHUE P®, TpeboBanust NpUMEPHBIX 01.003
COOTBETCTBHHU c | oOpa3zoBaHms B | oOpa3oBaTeIbHBIX IPOTPaAMM IO 01.004
HOPMaTHUBHO- npeaIMeTHOW o0nacTu | yueOHOMY MpeaMETyY; epeueHb U

MPABOBBIMH aKTaMH B
cepe obpazoBanus U
HOpMaMH
npoecCHOHATEHOM
ITHKA

B COOTBETCTBHUH C
tpeboBanusimu PI'OC
OCHOBHOTO M CPE/IHETO
oOmiero oOpa3oBaHUs,
C YpPOBHEM pa3BUTHS
COBPEMEHHON HAYKH U
C y4eTOM BO3PAaCTHBIX

cofiepKaTeIbHbIC XapaKTEPUCTUKU
yueOHOM TOKYMEHTAIUH 10 BOIIPOCaM
OpraHM3aluy U peaTn3aiun
00pa3oBaTeNLHOTO MPOIEcca; TCOPHIO U
TEXHOJIOTUH YUeTa BO3PACTHBIX
0coOeHHOCTEH 00yJaroXCs;
POrpaMMBbI U YICOHUKH 110

oco0eHHOCTER
oOydJaronmxcs

MPErnoaaBacMOMY MPEAMETY.

YMeer: KpUTHUECKU aHATU3UPOBATh
yueOHbIe MaTepraIbl IPEIMETHOM
00JacTy ¢ TOYKU 3peHUs UX HAyYHOCTH,
MICUXO0JIOTO-TIEJarOTHYECKON U
METOJI0JIOTUYECKOM 11e71ecO00pa3HOCTH
UCIIOJIb30BaHUST; KOHCTPYHPOBATh
coJiep;kaHue o0y4deHus Mo MPEeJMETY B
COOTBETCTBUU C YPOBHEM Pa3BUTHS
HAyYHOTO 3HAHUS U C yYETOM
BO3PACTHBIX 0COOEHHOCTEH
oOyyJaronuxcs; pazpadbareiBaTh pabouyro
porpaMMy I0 IpeaMeTy, Kypcy Ha
OCHOBE IIPUMEPHBIX OCHOBHBIX
00111€00pa30BaTENbHBIX MPOTPAMM H
o0ecrieunBaTh €€ BHIMOJIHEHHE.
Baaneer: HaBbIKAMH KOHCTPYHPOBAHUS
MPEIMETHOTO COJEpKaHUS U afanTaluu
€ro B COOTBETCTBUU C OCOOEHHOCTSMU
1IEJIEBOM ayJIUTOPHUH.

OOmuM CpeacTBOM KOHTPOJISL SIBISICTCS BBEACHHAS B YHUBEPCHTETE OATbHO-PEUTHHIOBAsl CHCTEMA
OLIGHKH YCIIeBa€MOCTHU CTYJCHTOB CIIEI[MANINTETa U HallpaBJiIeH OakanaBpuara.

B pe3ynbrare n3ydeHus TUCHUIUIMHBI BBITYCKHUK (CIIEMUANNCT) AOKEH MPHUOOPECTH Clleylolne
npodeccuoHaNbHbIC 3HAHUSI, YMEHHS U HABBIKU:

3Hamp: - OCHOBHBbIC MOHATHUS XuUMUU U Qu3uku BMC, meroasl cuHTEe3a MOJIUMEPOB, OCOOEHHOCTH
CTPOEHHUSI MAaKPOMOJIEKYN U MX MOBEJECHUS B PACTBOPAX;
- KJIaccu(UKalMIO TOJIMMEPOB, WX BAXKHEHWIIMX NpPEICTaBUTENIEd U HX NPUMEHEHHUE, CTPYKTYpYy M
OCHOBHBIE (PH3UYECKIE CBONCTBA TTOJTUMEPHBIX TET,
- (U3MKO-XMMUYECKUE CBOICTBA OCHOBHBIX MPEICTaBUTENIEH Pa3IMUHbIX KJIACCOB MOJUMEPOB, a TAKKE
CHOCOOBI X TONYYCHHS U OOJIACTH MPUMEHEHWs; OCHOBHBIE METOJIbI MOJIYYCHUS W HCCIICIOBAHUS
MOJINMEPOB U MOJIMMEPHO-KOMIIO3UIIMOHHBIX MaTepUAIOB.

! TTox aHaNM30M OTIBITA TOHUMAETCS aHAJIN3 OTEYECTBEHHOTO U 3apYOEIKHOTO OMbITA, MEXKYHAPOIHBIX HOPM U
CTaHAapTOB, popcaiiT-ceccuu, GOKyC-TPyIIIBI U TIp.




ymemp: - IIIAHUPOBATh U OCYILECTBIIATh CUHTE3 MOJIMMEPOB PA3INYHBIMU METOJaMH; IPOTHO3UPOBAThH
CBOMCTBA U HKCIUTyaTal[HOHHbIE BO3MOXHOCTH TOJIMMEPOB U JIp.;

- IUVTAHUPOBATh U OCYILECTBIIATh aHAJIU3 ITOJIMMEPOB;

- CaMOCTOSITETILHO paboTaTh ¢ yueOHOM M CIPaBOYHOMN JUTEPATYpON 10 XUMUHU BBICOKOMOJIEKYIISIPHBIX
COeIMHEHNM;

- IPUMEHATH K MPUPOJHBIM 0OBEKTaM NOJMMEPHON MPUPOIBI OCHOBHBIE TEOPETUUECKUE MOJIOKEHHS
Kypca xumusi BMC.

61a0ems: - TEXHUKOW HKCIIEPUMEHTA IOIYUYEHHS U UCCIICOBAHMS TOJIMMEPHBIX MaTEPUAIIOB,;

- YCTAHOBJICHHEM KOPPEISAILHMOHHBIX 3aBUCUMOCTEHN CTPYKTypa — CBOMCTBO;

- COBPEMEHHBIMH (PU3HUECKUMU U PU3UKO-XUMUYECKMMH METOAAMHU B XUMHUH I1OJIUMEPOB.

IIpu mnpoBeneHuu y4eOHBIX 3aHATHH obOecneunmBaeTcs pa3BUTHE Yy OOYYAIOIIMXCS HABBIKOB
KOMaHJIHOW paboThl, MEXIMYHOCTHOM KOMMYHMKALIUM, HPHUHATUS PEIICHUH, JUAEPCKUX KauecTB.
Hcnonp3yercst mpoBeieHNe MHTEPAKTUBHBIX JIEKIUN, TPYNIOBBIX TUCKYCCUH, POJIEBBIX UIP, MaTepUAIIbI
Ha OCHOBE pe3yJbTaTOB HAay4YHbIX MCCIEJOBAHUMN, B TOM YHCIE C YYETOM PETHOHAIBHBIX OCOOEHHOCTEH
npoecCHOHATBHOMN IEATEIbHOCTH BBITYCKHUKOB M MMOTPEOHOCTEN paboToaaTesnei.

JucnunmmHa «XUMHS BBICOKOMOJIEKYJISIPHBIX COCAMHEHUN» SABJISICTCS OCHOBOW [UISl M3Y4EHMS

€CTECTBEHHOHAYYHBIX AUCUUIUINH: «V30paHHbIE TJaBbl OpPraHUYECKOW XUMHH», «AHaIUTHYECKas
xumusy, «KommouaHo-IuCIepCcHbIe COCTOSHUSL B MpHUpoAe», «MonekynspHas Ouonorusy», «XuMHs
OKpY>KaloIleu cpesib».
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5. Conepxanue n y4eOHO-MeTOAMYECKAS KAPTAa JUCHUILIMHBI

5 cemecTp Tabmuma 5.1
JIutepa
Ne AyZMTOPHEIC Camoctostensias KonnyectBo 6a/uioB TekyIuei padOThI U1 aTTECTaN TYypa
Heze HawnmeHnoBanue TCMV(BOHPOCOB), 3aHATHS, YaCbl pa60Ta -
[ N3ydaeMbIX IO JaHHOU JUCHUILIMHE Max
bi 126 Conepxanue Yacel Dopma KOHTPOJIS Mun c
Brenenmne B XUMUIO 2 Baxneitmme cBoiicTBa 1 [Tucemennaple  goMamtHue | 2 4 [1-6],
BBICOKOMOJIEKYJIIPHBIX COEIUHEHHH. MOJINMEPHBIX BEILIECTB. 3aaHus1 (KOHCIICKT) 10,11
OCHOBHBIE  TOHATHS,  TCPMHHBL. Knaccudukanus noauMepos B
Oco60e TToTMMEepHOE COCTOSTHHE. 3aBUCUMOCTH OT TIPOUCXOKICHHUS,
OT TOTIOJIOTMH MaKPOMOJIEKYIL.
Kimaccudukanus  moimmMepoB 1o 2 Kiaccudukaiiys moaumMepoB 1o [Tucemennple  goMamtHue | 2 4 1-5, 8,9,
TeOMETPHUH, MIPOUCXOKICHUIO, XHUMUYECKOMY COCTaBYy U 3aaHus1 (KOHCIICKT) 11
MOJIEKYJISIpPHOH Macce. CTPOEHHIO OCHOBHOI LIETH.
Kondurypamms, crepeoxumus U 2 I'nOKOCTh METHBIX 1 Komnoksuywm, 3 4 1-3,9,
KOH(OpMALHS LICIIH. Makpomoseky. Konpurypauus u [ACBMEHHBIE JOMAIlHUE 11,12
CrepeoperyispHele MOJIUMEPHI. KOH(OpPMAIHSI MAaKPOMOJIEKYJIBL. 3a1aHusl (KOHCIICKT)
CpenHeuncnoBas, CpeIHEMAcCCOBA MonekynspHas macca 1
MOJIEKYJISIpHasi Macca MOJIMMEPOB. MOJIEKYJIIPHO-MAacCOBOE
pacnpezeneHue MoJIMMEpOB,
00pa3yromuxcs IpH paauKaIbHON
MOJTMMEPHU3AIIHH.
MeTtoas! CHUHTE3a IIOJIUMEPOB. 2 BryTtpruMonekynspHoe BpaleHue Konnoxsuym, 3 5 [1-6], 8,
Hennas panuKanbHas ¥ TUOKOCTH MaKpOMOJICKYJI. MUCbMEHHBIE JIOMAIllHUE 9,11
TTOJTIMEPH3ATTHSL. Crioco6b1 3amanust (KOHCITCKT)
WHUIIUUPOBAHUSA peakuui IlonroroBka mo Teme
MOJIMMEPH3aLINH. 3KCIIEpPUMEHTA.
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ONeMeHTapHbBIe  CTaauu  PEaKIHH Kunaccudukalius memnHsIx, [Tucemennple  goMarHue | 3 6 [1-6], 8,
noymmMepu3anuy.  MHummmpoBanme MOJIMMEPU3AIMOHHBIX TTPOIIECCOB. 3amanust (KOHCITCKT) 10
XUMHYECKOE, TEPMHUYECKOE,
(oToxumMHyecKoe.
HNonnas mnomumepusanus. OOmue Kunernka kaTnoHHOM Konnoksuywm, 3 5 1,3,5,6,
3aKOHOMEPHOCTH HOHHOU MTOJTUMEPH3AITHH. MMICbMCHHBIC  JOMAITHHE 8,9,10
MOJIMMEPHU3AIIHH. MonekynspHas Macca U 3a1aHus (KOHCIICKT)

MOJIEKYJIIPHO-MacCOBOE

pacrpenencHue TIOTUMEPOB.
Honnas (kaTtamuTHYeCKas) Crioco0sI TIpOBEICHUS ITuceMeHHBlE gOMAaIIHHE | 3 6 1,3,5,6,
MOJMMEpHU3aLHs. Karnonnas MOJIMMEPHU3aLMU: B Macce, B 3aJlaHus (KOHCTIEKT), 8,9,10
TTOJTAMEPH3AITHSL. pacTBope, B CyCICH3UN U KOHTPOJIbHaspadoTa

SMYJIbCHH.

IToaroroBka mo Teme

JKCTICpUMEHTA.
AnunonHnas MOJIUMEPHU3ALUL. Tunel peakuuii Konnoksuywm, 4 8 3,4,6,8,
OcHOBHEBIE cTaguu rporiecca MOJINKOHICHCALK. PaBHOBECHEIE MMMCHMEHHBIE  JOMAIlHUE 9,10, 11
Kunetnaeckue 3aKOHOMEPHOCTH KOH/ICHCAITMOHHBIC TIPOITECCHI. 3aTaHMs
mpoiiecca.
OCHOBHBIE  CIOCOOBI  TIPOBEICHHUS OcHOBHBIE OTINYHUS 5 8 [1-6], 10,
peaKITit TTOJTAMEPH3ATTHIA MTOJITMMEPU3AITMOHHBIX u 11
(panmuKabHOMH, KaTUOHHOM, MOJIMKOH,IEHCAITMOHHBIX KontponbHas pabora,
AHUOHHOW). PerynmupoBanue nporeccoB. MoseKyIsipHasi Macca KOHCIICKT,
MOJICKYJIIPHOM  Macchl  ITOJIMMEpa u MOJICKYJIIPHO-MaCCOBOE pedepar
pu MIPOBEICHUH peaKITu pacrpenencHue pu
MOJIMMEPU3AIINH, TIOJTHUKOHICHCAIINH. MTOJIMKOHICHCALIHH.

IToaroroska mo Teme

JKCTICPUMEHTA.

28 50

HEPBAS PYBEXKHASI ATTECTALIAS (KOMIIBIOTEPHBIN TECT)
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10 XUMHYECKHE CBOMCTBA U XMMHUUYECKHE ITommmepanamornaHbIC Komnoksuywm, 1,3,4,7,
npeBparieHnsi noauMepoB. CBoiicTBa MIPEBPAIICHAS U MMICbMEHHBIC  JOMAITHHE 8,9,12
PacTBOPOB TMOJIUMEPOB. DHTAIBIUS U BHYTPUMOJICKYJIIPHBIC PEAKIINH. 3as1aHus (KOHCIICKT),
sHTporus  cMmemieHus.  [lapamerp KonnurarueHele cBoiicTBa pedepar
pactBopumMocTH [ mnpaedpanra. PacTBOPOB MOJIUMEPOB.

[NonmMKkoHAEHCAITMOHHBIC TTOTUMEDHI.
[Moarororka no Teme
JKCIIEPHIMEHTA.

11 [Momukonaencanmst. Kiaccubukamms, T'omo-, reTepOITONTMKOHICHCAITHSA, Komnoksuywm, 1-4,7,8,
TEPMUHOJIOTHSI. OCHOBHBIC 3aKOHOMEPHOCTH MUCHhMEHHBIC JIOMAITHUE 10, 12
[omamunet 1 nomuddupel. CriocoOb! MIPOTEKaHUs TpoIiecca. 3a/1aHus (KOHCIICKT),
nonydeHusi. OCOOCHHOCTH COCTaBa. pedepar
OOnacT MpUMEHEHUS. [Moarororka no Teme
Hcnonp3oBaHNe XUMUYECKUX PEaKIIUN JKCIICPUMEHTA.

MaKpOMOJIEKYd IJIsi XHMHYECKOTO |
CTPYKTYPHO-XUMHUYECKOTO
Moau(UIMPOBaHUS MOJTUMEPHBIX
MaTepHaoB.

12 I'omo-, TETEPOITOTMKOH ICHCAITH. TepmoauHaMuka pacTBOpPOB ITucbMeHHBIE JOMAIIHUE 1,3,7,8,
Kunernueckue 3aKOHOMEPHOCTH IIOJINMEPOB. 3aaHusl (KOHCIICKT) 9,10, 12
peakuuu. Tunponurnyeckas
MTOJIMKOH/ICHCAITHS KalpoJlakTaMa.

13 XHAMHYCCKHE TIPEBPAIICHHS ITommmepanamornaHbIC Komnoksuywm, [1-6], 7,
MOJIMMEPOB  0€3 W3MEHEHUS CTEICHU TIPEeBpAIICHUSI. pedepar 11
MTOJIMMEPH3AIIHH.

IToaroroBka o teme
JKCIIEPHIMEHTA.

14 BayTtpumonekynsapHsle IpeBpaliecHus. Teopus ®nopu-Xarrusca. [IuceMeHHBIE OMalIHUE 1-4,7,8,

[eperpynnupoBKY B OCHOBHBIX IIETISX. CBolicTBa pacTBOPOB IOJIUMEPOB: 3a/1aHus (KOHCIICKT) 9

HaOyxaHHUe, BA3KOCTD.
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15 MakpoMoJIeKyIsIpHbIC peakmuu. | 2 2 TepmomuHaMuka u 1 Komnoksuywm, 3 4 [1-6],7
1

CuiuBanue, OTBEPIKICHUE, MOJICKYJIIPHBIA MEXaHU3M MMMCHMEHHBIE  JOMAIlHUE 9, 10,
CTPYKTYpHUPOBaHUE MaKpOMOJIEKYJI BBICOKODJIACTHYECKUX 3aJaHHs.
MOJIMMEPOB. e opMaruii.

16 XHAMHYCCKHE TIpeBpaImIeHus | 2 2 Oco0EeHHOCTH MOJIEKYJISIPHOTO Komnoksuywm, 2 4 [1-6], 9,
MOJINMEPOB C YMEHBIIECHUEM CTEIICHU CTPOEHHUS NOIIUMEPOB U Konrtponbnas pabota, 10, 12
nmonuMepu3anu. JlecTpyKims. MIPUHIIMIIOB YIIAKOBKHU Pedepar
PenakcamnonHsie SBJICHHUS B MaKpPOMOJIEKYIL.

nojaumepax. HCpI/IOI[I/IHCCKI/IC u
HCIPEPBIBHBIC ITPOLCCCHI MOJTYUCHUA

MOJINAMHJIOB.

17 PactBoper mosmmmepoB. PactBopenwme, | 2 2 YcnoBus, HEOOXOUMBIE IS 1 ITuceMeHHBIE fOMAIIHUE | 2 4 4-17,9,
HaOyxaHWe. KpUCTaJUIA3aLU{ TOJIUMEPOB. 3a/1aHus (KOHCIICKT) 10, 12
HeorpanuuenHoe, OTpaHUYECHHOE TemnepaTypa KpucTaUIU3alUU U
HaOyxanune. Jluarpammbl  (ha3oBBIX TeMIepaTypa IIaBICHHUS.
cocTossHM. OCOOEHHOCTH MPOLECCOB [loxnroroBka no Teme
MoJTlydeHusT U 00JacTh MPUMEHEHUS JKCIICPUMEHTA.

MTOJTMAMHJIOB.

18 Ousnyeckre U (a3oBbIE COCTOSHHSA | 2 2 CrtpyKkTypa U HaAMOJIEKyIApHast Konnoxsuym, 3 5 1-5,7,
TTOJTIMEPOB. CrexioobpasHoe, OpraHu3aNusl KPUCTATUTHICCKIX KontponbHas pabora, 9,
BBICOKORJIACTUIHOEC, BSI3KOTEKY1JEe MTOJINMEPOB. Pedepar 10

COCTOSIHMSI aMOP(HBIX TOJIUMEPOB.
Tepmomexanuueckue kpusble (T, Tr).

BTOPAS PYBEKHAS ATTECTAIIAS (KOMITBIOTEPHBIN TECT) 28 50

Hroro 32 32 8 56 100

*TIpuMeyaHus

— Bce Bupl yueOHO# pabOThl MOTYT MPOBOUTHCS TUCTAHIIMOHHO HA OCHOBAHHH JIOKAILHBIX HOPMATUBHBIX aKTOB.

— B memsix peanuzanuy HHIUBUAYAIEHOTO MOAX0/a K 00YYEHUIO CTYJCHTOB, OCYIISCTBIIOMNX YICOHBIH TPOIECC M0 MHIUBUAYAILHON TPACKTOPHH B paMKax
WHJIMBUIYaTbHOTO paboyero IiaHa, M3y4eHHE JaHHOW TUCIUIUIMHBI MOXKET OCYIIECTBISTHCS Yepe3 WHIUBHIyalbHbIC KOHCYJIbTAIUKM NPENOJaBaTeNisi OYHO, B Yachl
KOHCYJIbTALUH, [0 3JSKTPOHHOW IOYTE, a TaKXe C HCIob3oBaHrneM Webex, miatopMbl TUCTaHIIMOHHOrO oO0yueHuss Moodle, nuuHbI KaOWHET CTYACHTa Ha CalTe
COI'Y, mpyrux snementoB JUOC COI'Y.
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6. OOpa3oBaTe/ibHbIE TEXHOJIOTHHI

TpaaunuoHHble JIeKIUM M MNpPaKTH4YeckWe (ceMuMHapckue) 3aHATHS B ¢Gopme ¢
HCII0JIb30BAHUEM COBPEMEHHBIX MHTEPAKTUBHBIX TEXHOIOTHH.

Jlekumsi-quajaor — cojaepkaHue MoAaeTcsl Yepe3 CEpUi0 BOMPOCOB, Ha KOTOPHIE CTYIEHT JOJKEH
OTBEUYaTh HETMIOCPEICTBEHHO B XO/I€ JIEKIIUH.

OmniaiiH-ceMUHAP — Pa3HOBUIHOCTh BEO-KOHGEPEHIMH, TPOBEJACHUE OHJIAHH-BCTPEY WM
npe3eHTaluil uepe3 MHTEpHET B pexuMe peanbHOro BpeMeHW. Kakiplil U3 yyaCTHMKOB HAaXOAWUTCS y
CBOETO KOMIIbIOTEpa (CpelacTBa CBsI3M), a CBSI3b MEXIy HHUMH MOAJep>KuBaeTcsi uepe3 HWHTepHer
IIOCPEACTBOM 3arpy’aeMoro IpUIOKEHHs, YCTAHOBJIEHHOIO Ha KOMIIBIOTEPE KaXKIO0TO YYacTHHMKA
(Zoom, Meet, Skype u 1p.)

Buneoxondepenuusa — ceanc Buaeokonpepenucsszu (BKC) — 3to TexHonorus MHTEpaKTUBHOTO
B3aUMOJICHCTBHUS IBYX W 00Jiee Y4aCTHHKOB 00pa30BaTeIbLHOTO IMpolecca sl oOMeHa uHbopmaluei B
pEAIbHOM PEXUME BPEMEHHU.

Buneo-nekuusi — cHATas Ha KaMepy COKpallleHHas JIEKIMs, IOMOJHEHHas (oTrorpapusmMu u
CXE€MaMU, WIIIOCTPUPYIOIIAs [101aBAEMBbII B JIEKIIMM MaTepHall.

TexHosorusi  JIEKTPOHHOTO  OOy4YeHHMs (peanu3yeTcss TMPU  TOMOIIM  DJIEKTPOHHOMH
obpazoBatenpHO cpensl COI'Y  mpu  wucnmonb3oBanum  pecypcoB  OBC, mnpu mpoBeneHuu
aBTOMATHU3HPOBAHHOTO TECT

7. YdeOHO-MeTOaAMYECKOE 0O0ecnedeHHe CaMOCTOATEIbHOM padoThl

CamocTosTennbHas paboTa CTYACGHTOB, TNPEAyCMOTPEHHAas Y4eOHBIM IUIAHOM, JIOJDKHA
COOTBETCTBOBaTh 0Ooyiee TIyOOKOMY YCBOGHHIO H3y4aeMOTo Kypca, (OpMHUpPOBATH  HABBIKU
HCCIIeIOBATENLCKON PaboThl U OPUEHTHPOBATH CTYJACHTOB Ha YMEHUE MPUMEHSITh TCOPETHUSCKUE 3HAHUS
Ha TPaKTHKE.

CamocTtosTenpHass pabora oOydalOmUXCs SBISIETCS OJHMM W3 BHUAOB YUEOHBIX 3aHSATHH.
CamocrosiTenbHast paboTa MPOBOJIUTCS C LIETBIO:

— CHUCTeMaTHU3alMK U 3aKPETUICHUS TOJYYEHHBIX TEOPETUUECKUX 3HAHUM U MPAKTUYECKUX YMEHUMN
00yJaronuXxcs CTyJI€HTOB;

— YrayONeHHs U pacIipPeHUs TEOPETUICCKUX 3HAHUI;

— (opMHUpOBaHUS YMEHHH HCIIONIH30BaTh HOPMATUBHYIO, TPABOBYIO, CIIPABOYHYIO JOKYMEHTAIIUIO
U CHEIHAIBHYIO JINTEPATYPY;

- (opmHupoBaHUS  CAMOCTOATEIBLHOCTH  MBILIUICHUS, CIOCOOHOCTE K  CcaMOpa3BUTHIO,
CaMOCOBEPILIEHCTBOBAHUIO U CaMOpeain3aluu;

— pa3BUTHUSA UCCIIEIOBATEILCKUX YMEHUH.

CamocTtosTenpHas paboTa OOYYArOIIMXCS OCYIIECTBISETCS Ha TMPOTSDKCHUM W3YYeHUs BCel
JUCLUIUIMHBI B COOTBETCTBUU C YTBEP)KICHHOW B yueOHOM IJIaHE TPYAOEMKOCThIO (40 4acoB) U COCTOUT
u3:

- paboTBl CTYIEHTOB C JIEKUMOHHBIMH MaTepHallaMu, IOMCKa W aHaju3a JUTepaTypel U
ANEKTPOHHBIX HCTOYHUKOB MH(OPMAIINHU TI0 33/IaHHOH TeMe;

- BBITIOJTHEHUS 3aIaHUH 7151 camocTosaTenbHol paboTel B OUOC COI'Y;

- M3YYEHHs] TEOPETUYECKOTO, MPABOBOTO M CTATHCTHMYECKOTO Marepuaia i MOATOTOBKH K
CEMHHApPCKUM 3aHSTHSIM;

- IOATOTOBKH K 3a4eTy.

Tembl U GOpMBI BHEAyIUTOPHON CaMOCTOSITEIBHOM paboTHI, €e TPYAOEMKOCTh COAEPIKATCS B
pasnene 5, Tadu. 5.1.

3amanust A CaMOCTOSTEIBHOM PabOThl COCTABIISIIOTCS MO pas/ielaM U TeMaM, M0 KOTOPBIM He
MPEeIyCMOTPEHbl ~ ayJUTOpPHBIE  3aHATHS, JuO0 TpeldyeTrcs  JOMOJIHUTENbHO MpopadboTaTh U
MPOaHATM3UPOBATh PACCMATPUBACMBIN MpEIoIaBaTeeM MaTeprall B 00beMe 3aIIaHUPOBAHHBIX YaCOB.

3aaHus IO CaMOCTOSITENIBHON paboTe MO JUCIUIUIMHE MOTYT OBITh CIIEAYIOIINUX BHAOB:

®  KOHCIIEKTHPOBAHHE MMEPBOUCTOUYHUKOB U APYTroil Y4eOHOM TUTEPATYPHI;
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e npopaboTka yueOHOro marepuaia (Mo KOHCIEKTaM JIeKIMi y4eOHOW M HaydyHOW JuTeparype) u
HOATOTOBKA JOKJIAJ0B Ha CEMHHApax M MPAaKTHUCCKUX 3aHATHAX, K YYaCTHIO B TEMATHUYECKHX
JMCKYCCHSIX M JICIOBBIX UIPax;

e paboTa ¢ HOPMATUBHBIMU JIOKYMEHTAMH M 3aKOHOJATEIbHON 0a30i; MOUCK U 0030p Hay4HBIX

MyOJIMKaNWi U 3IEKTPOHHBIX HICTOYHUKOB HH(OPMAITNH, TIOATOTOBKA 3aKIIOYECHUS 110 0030DY;

BBINOJIHEHHE KOHTPOJIBHBIX PadoT, TBOPUECKUX (TIPOCKTHBIX) 3a/1aHHIA;

peleHue 3aaa4, BHIIOJHEHUE YITPAKHEHUH;

HanucaHnue pedeparos (3cce);

paboTa ¢ TecTaMH U BOIIPOCAMH JUIsl CAMOIIPOBEPKH;

BBITOJIHEHHUE [1EPEBOIOB HA MHOCTPAHHBIE SI3BIKH/C MHOCTPAHHBIX S3BIKOB;

MOZIETTMPOBAHNE M/MIIM aHAJIN3 KOHKPETHBIX MPOOJIEMHBIX CUTYalNH;

00paboTKa CTaTUCTUYECKUX JTAaHHBIX, HOPMATUBHBIX MAaTCPUAJIOB;

aHaJIM3 CTATHCTUYECKMX W (PAaKTHUECKMX MAaTEpPHAIOB, COCTABJICHHE BBIBOJOB Ha OCHOBE

HPOBEJICHHOTO aHAIN3a | T.JI.

CamocrosTenbHas paboTa JODKHA HOCHUTh CHCTEMAaTHMUYECKHH XapakTep, ObITh WHTEPECHOH M

NPUBJIEKATENBHON IS CTy/ICHTA.

Pe3ynpTaThl caMOCTOATENBHOM PabOThl KOHTPOJIUPYIOTCS MPENoJaBaTeieM M YYUTHIBAIOTCSA MPH
aTTecTaluy cTyneHTa (3a4er). [Ipu 3ToM mpoBOAATCS: TECTUPOBAHUE, FKCIIPECC-ONPOC HA CEMUHAPCKUX H
MPAKTUYECKHX 3aHATHUAX, 3aCTYIINBAHUE JTOKJIAJI0B, IPOBEPKA MUCbMEHHBIX padoT U T.1.

CamocrositenbHass paboTa CTYOGHTOB 10 JAWUCHMIUIMHE «XHWMHS  BBICOKOMOJEKYJISPHBIX
COCJMHEHUI» BKIIOYACT BBHINOJHEHHE JOMAIIHUX 33JaHUN K KaXJOMY IPAKTHUYECKOMY 3aHSTHUIO.
3amaHus coepKaT yCTHYIO MMOATOTOBKY IO TEOPETHYECKUM BOIIPOCAM, PEIICHNS TEMAaTHYECKUX 3aj1ad 110
paszenam, IpOMHCH JTaOOPATOPHBIX 3aHATHH.

CamocrosiTenbHas paboTa CTYICHTOB BKJIIOYAET BBINOJIHEHHE JOMAIIHHUX 33JaHUH K KaKIOMY
NPAKTUYECKOMY M JIaDOpaTOpPHOMY 3aHATHIO. 3aJaHMs COJIEp)KaT KaK MUCHbMEHHBIE BOIPOCHI U 3a/1a4H,
TaK ¥ YCTHYIO MOJTOTOBKY O TEOPETHYECKHM BOIpocaM. [l MOATOTOBKM K 3aHATHSAM CTYACHTHI
MOJB3YIOTCA yUYeOHMKaMH W y4eOHBIMH MOCOOWSMH, YKa3aHHBIMH B CIHCKE PEKOMEHIOBAaHHON
JUTEPATYPHI, a TAK)KE HHTEPHET-UCTOYHNKAaMH. Bce MeTomueckne MaTepraltsl MpeACcTaBICHbl B CHCTEME
mucrannuoHHoro ooyuenust COI'Y (http://lms.nosu.ru/).

MeToauyeckue peKOMeHIAUMHU 10 UCIO0/Ib30BAHUI0O HH(POPMALMOHHO-KOMMYHHUKATHBHBIX
TEeXHOJIOTUIl 00y4eHusI

I[.H}I HU3YUCHUA JICKOHMOHHOI'0 Marcepuajia AUCHUIIIMHBL JIIPUMCHAIOTCA ayJAUOBU3YaAJIbHBIC
(MynbTUMEIUHHBIE) TEXHOJOTUHU, KOTOpblE HE OTPHUIAIOT TPAaTUIMOHHBIE, MPOBEPEHHbIE BPEMEHEM
MCTOAbI NPCIOJaBaHUs, HO, IPHU 3TOM, OHH MOBLIIAIOT HAITIAAHOCTD, I/IHq)OpMaTI/IBHOCTB, OICPaTUBHOCTH
B Ioj1aye UHQOPMAIINH, TO3BOJISIIOT 3KOHOMUTH BpeMsl 3aHATHH.

KoHTpons camocTosiTensHOM paboThl CTYNSHTOB MPHU3BAH ClelaTh Mpolecc oO0yueHus Oomee
LEJIOCTHBIM M opraHuyHeiM. Ero 3amaua He ocTaBUTh 0e3 BHHMMAaHMS Ja)xke, Ha MEPBBIA B3IUIAL,
MaJIO3BHAYUTCIIbHBIC BOIIPOCHI.

KomnbroTepHoe TecTHpoBaHUE MO3BOJISET OCYIIECTBISATH UTOTOBBI KOHTPOJIb 3HAHUM CTY/IEHTOB.
TecroBblii MaTepuan BKIIOYaeT B ceOs COJEp)KaHUE BOMPOCOB MO KaXKIOMY W3 OO0O3HAYEHHBIX
MPOrpamMMOM pa3/iesioB.

Kaxnpiii Bompoc mpeamnojaraeT HECKOJbKO BAapUAaHTOB OTBETOB, CPEIU KOTOPBIX HMMEIOTCS
a0COJIIOTHO HEBEPHBIM, MPABWIBHBIA U B OOJBINCH WM MEHBIIICH CTENEHU PACKPBHIBAIOIINN CYIIHOCTH
Bompoca. B mporecce KOMIBIOTEPHOTO TECTUPOBAHMS 3ajavya CTYACHTOB OIpelIesieTcss Kak BBIOOD
MPaBWIBHOTO OTBETa M3 MHOrooOpa3usi BapHaHTOB. B TecTOBBIX 3aJaHUSX €CThb BONPOCHI Ha
COOTBETCTBHE. B mpoliecce KOMIBIOTEPHOTO TECTHPOBAHUS, 3aj]ada CTYJIEHTA OMPEACIIIeTCs Kak BhIOOp
MPaBWJIBHOTO OTBETA U3 MHOT000Opa3usi BApUaHTOB.

BOHpOCBI U TEMbI, OTBOAUMBIC HA BBIIIOJIHCHUC CaMOCTOSTEILHOU pa6OTBI 10 JUCHUILIMHEC, a
TaKKe KPUTEPHUH OIEHUBAHUS 110 KAXJIOMY BUAY paOboTHI conepxkarcs B pasaene 8 PIT/I.
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8. OunenouyHble cpeacTBa VI TEKYIIEr0 KOHTPOJISI YCIIEBAEMOCTH, PYOe;KHOH aTTeCTAMHA U
MPOMEKYTOYHOM ATTECTALMM 110 HTOraM OCBOCHMS AU CHUILIUHBI.

Pabouas mporpamma mpeaycMaTpuBaeT MPOBEACHHUE JEKIMOHHBIX U JaOOpaTOPHBIX 3aHSTHUH, a
TaKKe CJIeTYIOIINEe BUIBI pabOT: CAMOCTOSTENHHYIO padOTy CTYACHTOB 1O MOATOTOBKE YCTHBIX JTOKJIAJIOB,
1 00CY>KICHHI 10 TeMaM JUCIUIUIMHEI - paboTy B aKTUBHOM U MHTEPAaKTUBHOU (hopMax.

Buabi kKoHTpOJIA.

PaGouast mporpamMma npejnoiaraeT TeKYIIHK | MPOMEKYTOYHBIA KOHTPOJIh 3HAHUH.

Tekymuii KOHTPOJIb — 3TO HENPEPBIBHO OCYIIECTBISEMBbII MOHUTOPUHI YPOBHS YCBOECHUS
3HAaHWK W (POPMHUPOBAHMS YMEHHH W HaBBIKOB B TEUEHHE CEMeCTpa WM ydeOHOro roja. Texymiwit
KOHTPOJIb 3HAHWH, YMEHHH M HABBIKOB CTYACHTOB OCYIIECTBISETCS B XOJ€ Y4YEOHBIX (ayIUTOPHBIX)
3aHATUN, MPOBOJMMBIX IO pacnucaHuio. PopMaMu TEKYHIEro KOHTPOJS BBICTYHNAOT ONPOCHL HA
J1aOOPaAmMOpPHBIX 3aHAMUSAX, A maxdce Kopomkue (00 15 muH.) 3a0anus, BBHIONHSEMBIC CTYJICHTAMHU B
HayaJse JIEKIUH C IeJIbI0 MPOBEPKU HATMUUS 3HAHWN, HEOOXOIMMBIX JJIsl yCBOEHHSI HOBOTO MaTepHaia Hiu
B KOHIIE JIEKIIMH TSI BBISICHEHUS CTETIEHU YCBOCHHUS U3JI0KEHHOT0 MaTepHaia.

PyOexxHbII KOHTpPOJIb OCYILECTBIISIETCS MO Oojiee MM MEHEe CaMOCTOSITEIbHBIM pas3iefiaM —
y4eOHBIM MOMYJISIM Kypca W TPOBOAWTCS IO OKOHYAHWM HW3YYCHHS MaTepuana MOIyJs B 3apaHee
yCTaHOBJIEHHOE BpeMs. PyOexHbIi KOHTPOJb MPOBOAUTCS C IENbIO ONpEAETeHHs] KayecTBa YCBOEHUS
MaTepuanta ydeOHOro MOAYNsl B IIEJIOM. B TedeHue cemecTpa MPOBOIUTCS JIBa TaKUX KOHTPOJIHHBIX
MEPOTIPUATHS 10 TPadUKY.

Tekymuii KOHTPOJIb 3HAHWW MPOBOJUTCS MYTEM OLIEHKU BBIMOJHEHUS NMUCHbMEHHBIX 3aJaHUA U
YCTHBIX OTBETOB K JIAOOPATOPHBIM 3aHSTUSIM.

OLeHOYHBIE CPEJCTBA MJIsl TEKYILEro KOHTPOJIS YCIIEBAEMOCTH, MPOMEXYTOUYHOM aTTECTaluu 10
WUTOTr'aM OCBOEHHS TUCLUIUIAHBI.

[IpoBeneHue TEKymEro M MPOMEKYTOYHOTO KOHTPOJS MO JIUCUHUIUIMHE OCYIIECTBISETCS B
cooTsercTBHH ¢ [Tonoxkennem COI'Y 2

BAJIUIBHASA CTPYKTYPA OHEHKH

Dopma KoHmpos Maxe.
KOJI-BO 0aJUIOB
Texyias olieHKa CTyJ€HTa B TeYeHUE 1-8 HEJennu coCTOUT 25
u3:
* BrimonHenus 3a1anuil Ha 1aOOPAaTOPHBIX 3aHATUAX 10
¢ BrLinmoaHeHusa JOMAIHUX 3aJaHui 5
* CaMOCTOSITEIIbHBIX PabOT 10
1-s1 pyOexHasi michbMeHHas KOHTPOJIbHAsI paboTa 25
Tekymas omneHka cryiaeHta B Teuenue 10-15 Henmenu 25
COCTOMT H3:
* BrimonHeHus 3a1aHuil Ha 1a0OPaTOPHBIX 3aHITHIIX 10
¢ BLinmoaHeHua JOMAIIIHUX 3aJaHui 5
* CaMOCTOSITEIBHBIX PadoT 10
2-s1 pyOexHas MUCbMEHHAs! KOHTPOJIbHAs paboTa 25
Hroro 100

MeToauka GOpMHPOBAHMS Pe3yJILTHPYIOLIEH oleHKn.>

B xone Tekytero KoHTporst cTyzieHThl MoryT Habparts 0-100 6amios:
1 —s1 pyOe;KHASI ATTECTALMA -MAKCUMAJIbHO 50 0a/10B; U3 HUX:

2 TonokeHne O TEKYHNIEM KOHTPOJE YCIEBAEMOCTH M IPOMEKYTOYHOW aTTECTAlMH OOYYaromHUXCs 10 00pa3oBaTEIbHBIM
MporpaMMaM BBICIIIETO OOpa3oBaHUsl — MporpaMMaM OakaiaBpuaTa, MarucTparypbl u crnenuaiurera B COI'Y.(B mocnennei
pemakmum oT 08.07.20 r. [Tp.Ne 173)
3 B coorsercTBun ¢ IlosnoxkenneM o BPC oneHnBanus 00y4aromuxcs O4HOM (POPMBI IO 00pa30BaTeIbHBIM IPOrPaMMaM
BBICIIEro 00pa3oBaHus — porpammam OakanaBpuara u crierpanutera B @I'60Y BO COI'Y (ot 05.03.2018 1., np.Ne 47)
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Ot 0 5o 25 6annoB (pyOekHas aTTecTalus) — TECTUpOBaHuE B 1ieHTpe TectrupoBanus COI'Y wmu
yKa3bIBa€TCS HCIONIb3yeMas MpU U3YYEHUM JaHHOM IUCHMIUIMHBI (opma (muchMeHHas palora,
KOJUIOKBHUYM, 3CCE U T.1.);

Ot 0 no 25 GauoB(TEKyIas OIeHKAa) — aKTHUBHAs padoTa 3a JTaHHBIM MEPHOJl HA CEMHHAPCKUX
(MpaKTUYECKUX ) 3aHATUAX

2-5s1 pyOeskHAasl aTTecTalus — MAKCUMAJILHO 50 0a/1J10B; U3 HUX:

Ot 0 110 25 6anoB (pyOekHas aTTecTalus) — TeCTUpOBaHue B 1ieHTpe TecTrpoBanus COI'Y;

Ot 0 nmo 25 GaioB (TEKymias OIeHKAa)— aKTWBHAas paboTa 3a JaHHBIM MEpUOJ HAa CEMHUHApPCKHX
(MpaKkTUYECKUX ) 3aHATUAX

[TpoMeKyTOUHBII KOHTPOJIb:

Juis 3k3ameHna (3auera):

3a yCTHBIN OTBET Ha 9K3aMeHe (3auere) cTyneHT nomxydaeT 0-50 Gamios.

CryneHTbl, NOJMYYHMBIIME B XOA€ TEKyllero u pyOexHoro koutposss 56-100 OamioB
aBTOMATHUYECKH TOY4aloT «3a4yer».

PesynpTHpyromnias orieHKa cKiaaabBaeTcs mo cooTBeTcTBytomieit bPC gopmyre.

IlIxayia UTOroBOI aKaJieMU4eCKOH YCIIeBAEMOCTH CTY/I€HTOB M0 TUCIUILINHE

Cucrema onenoxk COI'Y
Cymma OamnoB HaszBanue YucnoBo SKBUBAJIEHT
86 - 100 OTJINYHO 5
71-85 XOPOIIO 4
56-70 YAOBJIETBOPUTEIHLHO 3

Bonpocs! k 1adopatopabim 3ansaTusMm (YK-8)

1. OcHoBHble noHsaTus xumun BMC: MoHOMED, nOAMMEp, OJIMTOMEP, MAKPOMOJIEKYJIa, TOJIMMEpPHAs
1IeTb, 3BEHO 1ICTIH, CTETICHb osinMepu3auu. Cesa3b Mexay MM monoMepa u noaumepa. Crienuduka
MIOHATHSI «MOJIEKYJIIpHAs Macca IOJIMMEpay MPUMEHUTENBHO K MOJIMMEPHBIM BELIECTBAM.
2. Ocuosubie otanunst BMC ot HMC. [IpupoaHbie 1 CHHTETUYECKUE MTOJTUMEPHI.
3. Kiaccudukanus noauMepoB MO XMMHUYECKOH NPHPOJE aTOMOB, OOpa3ymoIluX TIJIABHYIO IEMb
MOJINMeEPA.
4. Krnaccugukaius mojauMepoB 110 T€OMETPUN CTPOCHUS UX IIeTIel MaKpOMOJIEKYIL.
5. Knaccudukanus MNOIMMEpPOB IO XapaKTEPUCTHKE PETYISIPHOCTH CTPOEHMs TJIABHOM LIEMH.
IIpumepsl.

6.CtpykTypa noJumepoB. J[Ba ypOBHSI CTPYKTYPHOM OpraHHM3alMK MOJUMEPOB: XMMHUUYECKOE CTPOCHHUE

1enu, KoHpUrypanus 1 KoHGopMarys Lemn.
7. Knaccudukanus moIMMepoB IO MPUHAAICKHOCTH MaKpOMOJIEKYJbl K ONpeAeIEHHOMY Kiaccy
XMMHYECKUX coequHeHul. [Ipumepsl.
8. T'oMomonmMepsl U COMOJUMEPDI, TUIIBI COMTOTUMEPOB. [IpumMepsl.
9. MonexynapHas macca (MM) nonuMepoB, Kak CpeAHssl KOJIMYECTBEHHAs! XapaKTEPUCTUKA MACChI
MOJIEKYJI ITOJIMMEPOB.
10. MeTop! OIpeAcIeHUs MOJIEKYJISIPHOU MacCCBI [IOJIUMEPOB: OCMOMETPUYECKHH,
BHCKO3UMETPUUYECKHM, TUDHPY3HOHHBIN.
11. Peakuuu cuHTe3a noaumepos. [lonumepusanysi, OCHOBHBIE XapaKTEpUCTUKU peakuuu. LlenHas u
CTyIeHYaTas MoJIMMEepHU3aIusi, UX OCHOBHbIE OCOOCHHOCTH.
12. PagukanbHas MIOJIMMEPU3ALIUS. CriocoOsr WHULIUUPOBAHUS CBOOOTHO-PAHKAILHOM
oJIMepHu3auu: GoTo-, TePMUYECKOE WHULMUPOBAHKE, UCIIOIb30BAaHINE XUMHUUYECKUX MHUIIMATOPOB.
IIpumepsl.
13. CuHTe3 MOMMMEPOB pPEaKIMer MOTMMEPH3allii, OCHOBHBIC CTaJNH Tpoliecca. Poas mHruOuTOpOB
U PETYJISATOPOB PEAKIIMH MTOJIMMEPU3ALIUH.
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14. onHast monumepusainusi, €€ 3aBUCUMOCTh OT MPUPOJBI MOHOMEpa W THMIA MPUMEHSEMOro
KaTajan3aropa.
15. Karanu3aTtopbl KaTMOHHOM IOJMMEpPHU3allMM, pPOJb COKATaJIW3aTopoB. MexaHW3M Ipolecca.
DneMeHTapHbIe CTaJUU, UX CKOPOCTb.
16. AHMOHHAsT TMoNMMepHU3alus, MPUMEHSEMBbIE B pPEAaKIUM KaTanu3aropbl. OCHOBHBIE CTaIuu
mpotrecca.
17. CiocoObI mpoBeieHUs peakiuu noauMmepusanuu. [lomumepusanus B Macce, paCTBOPE, IMYIIbCHH.
18. CTpoeHre MOHOMEPOB, CIIOCOOHBIX BCTYINATh B PEAKIIUIO MOJMKOHACH AN, DYHKITMOHATBHOCTh
MOHOMEPOB U UX CIIOCOOHOCTH 00pPa30BBIBATH TUHEHHBIC U ceTYaThie MoauMephl. [Ipumepsl.
19. IlonyyeHnne mMoOJMMEPOB METOJOM MOJHMKOHACHCAIIMU. E€ OCHOBHBIE OCOOCHHOCTH, OTIUYHE OT
peaKLy MOJTUMEPU3ALINH.
20. Tunbl peakuuii moJuKOHAEHCAaUUU. PaBHOBECHass W HEPABHOBECHAs MOJUKOHAEHCALIMS, TOMO- U
reTeponoiukoHaeHcamus. [lpumepsr.
21.B 1939 r. amepukanckuii xumuk Kapozepc (kommnanus J[formoH) U3 AByXOCHOBHOM aIUITUHOBOMN
kucnotel HOOC-(CH2)4-COOH u rekcamermnenaunamuaa H>N-CHz-(CHz)s-CHo-NH:  momydann
BBICOKOMOJIEKYJISIPHOE COEIUHEHHE, KOTOPO€ UCHOJB3YIOT MJi IPOU3BOJCTBA CHUHTETHUYECKHUX
BOJIOKOH. Hanummre ypaBHEeHHE peaklUy, YKaXXUTE €€ TUI U HA30BUTE MPOIYKThI PEAKIUH.
Ilpumepwr 3-20 sonpoca dburema.
1. YkaxuTe peakiuio noauMepu3aluu:

A)n CH,=CH; — (— CH2 —CH; —)n

b) CH; — OH + HBr — CH;3Br + H,0

B) C;HsOH + CH3COOH — CH3COOC:Hs + H20
I') nCcH1206 — (CsH1005)n + H2O. OTBET MOSCHUTS.
2. W3 kakux BEIIECTB MOJYyYalOT UCKYCCTBEHHBIE BOJIOKHA?
A) Hedth; b) nemmonosza; B) kaMeHHBIN yrodib, I') npuponHsIii ra3
3. KnaccupunupyiiTe ¥ Ha30BUTE HIDKE MPUBEACHHBIA TMOJUMEp IO BCEM HM3BECTHBIM I HHUX
kinaccupukanusaM (MO0 XUMHUYECKOMY COCTaBY MaKpOMOJEKYINBI, IO COCTaBy OCHOBHOM IeMu
MaKpOMOJICKYJIBI, TO CTpOoeHHIO ((popMe, TEOMETPHUH) OCHOBHOW IIEMU MaKPOMOJICKYJIbI):
NOAUBUHULAYEMATN.
4. TIpocTpaHCcTBEeHHYIO (HOPMY MOJIEKYJI HMEET CIICIYIONTUN TTOJIUMED:

A) pesuna; b)nemmonosa; B) cunTernueckuii kayuyk; [') monumnponusieH.

5. Uro sBNsieTCS aKTUBHBIM LEHTPOM MpPH MOJUMEPU3AlMH BUHWJIOBBIX MOHOMEPOB B MPHUCYTCTBUU
vHuLEHpYyoniel cuctemsl Fe*' + Hy02? OTBeT NoACHUTD.
a) KaTuoH; 0) aHWOH; B) CBOOOJHBIN PaJMKal; T) MOJUMEpPHU3AIHSI HE TIPOTEKAECT.
6. MexaHu3M MOTMMEpHU3aIMM METHIIMETaKpHIaTa B XKHJIKOM aMMHake (Karanuzarop — kanuii). Kak
M3MEHUTCS CKOPOCTh PEaKIIUU MIPU 3aMEHE KaJlusl JIUTHeM?
7. Kakue MOHOMEpHBI CITOCOOHBI y4aCTBOBATh B paIuKaIbHON oduMepu3anuu? OTBET MOSICHUTb.
a) OKcHJ dTWieHa; 0) dopmalbIeruj; B) METaKPWJIOBas KHUCIIOTAa; T') aMUHOYKCYCHasl KHCIIOTa, 1)
OKCHMAcHsiHas KUCIOTA.

BOl'[pOCBI K HTOTOBOMY 3a4eTy N0 TMCHUIIJINHE «XuMus BBICOKOMOJIEKYJAPHBIX COeTUHEHMI»

(ITK-2)
1. Ocnosuble oTianunsg BMC or HMC. IlpupoHbie 1 CHHTETUUYECKUE TIOTUMEDHI.
2. OcHoBHble oHsATUS XuMuKu BMC: MoHOMEp, TOTMMED, OJIUTOMEP, MAKPOMOJIEKYJIA,

IIOJINMEpHasl LIETb, 3BEHO LIENH, CTENEHb nonuMepu3anuu. Cea3s Mexxny MM MoHOoMepa u
nosumepa. Crienuduka MoHITHS «MOJISKYIISIPHAs Macca MOJIMMepay MPUMEHUTETBHO K
MOJIMMCPHBIM BCIICCTBAM.

3. Knaccudukanus monuMepoB Mo MpUHAIICKHOCTH MaKPOMOJIEKYJIIBI K OTIPEACTICHHOMY
KJIIaCCy XUMHNYCCKUX COCHHHGHHﬁZ HOJII/IOJIC(bI/IHBI, IIOJIUJUCHBI, HOHI/IBq)I/IpBI, IIoJInaMHabI,
MOJTMKAapOOHATHI.

4. Knaccugukanus nonuMepoB Mo XUMHUYECKOH MPUPOJIE aTOMOB, 00pa3yloIuX IMIaBHYIO
eNb [oJImMepa
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S. Knaccugukanus mo reoMeTpun CTpOSHUS e MaKpPOMOJIEKYIL.

6. ['omononMepsl U COMOTMMEPHI, TUITBI COMOIMMEPOB. [TpuMepsl.

7. Knaccugukanus monuMepoB 1Mo XapaKTepUCTUKE PEryIIPHOCTH CTPOCHUS TTIABHOU IICTIH.
[Tpumepsl.

8. Meroas! 10JIy4eHHUs BBICOKOMOJIEKYJISIPHBIX COCIUHEHUM.

0. Peakunu cunrte3a noaumMepos. [lomuMepusanins, OCHOBHBIE XapaKTEPUCTUKU PEAKIIUH.
IlenHas u cTyneHvaras noJIMMEpHU3alus, KX OCHOBHbIE OCOOEHHOCTH.

10. Panukanpaas nonmuMepusanusi. CriocoObl HHUITMUPOBAHKS CBOOOTHO-PATUKATIBLHON

MOJIMMCpHU3alIUu: (bOTO-, TCPMHUYCCKOC NHUITUNPOBAHUC, UCITOJIB30BAHUC XUMHUYCCKUX
WHUIMATOPOB. [IpumMepsl.

11.  Wonnas nonumepusanys, €€ BUIbI B 3aBUCUMOCTH OT IIPUPOABI MOHOMEPA U THUIIA
IMPUMEHSEMOr0 KaTaau3aTopa.

12. Karnonnas nonumepunsanus. KaranuzaTopsl u cokatanu3aropsl. BiusHue npupoabl
pacTBOpUTEIIS.

13.  AHuHOHHas ONIMMEpHU3aLus, IPUMEHSIEMbIE B pEaKLUU KaTanu3aTopsl. OCHOBHBIE CTAUN
nporiecca.

14. AHHOHHO-KOOpPAMHALIMOHHAS MOJIMMeEpU3anus. THUIBI IPUMEHAEMbIX KaTaau3aTOpPOB.
15. CmocoOsl IpoBeACHUS peakIny momMepu3aiuu. [lomuMepusarus B Macce, pacTBope,
OMYJIbCUHU.

16. [Tony4yenne moMMepoB METOAOM TMOTMKOHEHCAITMU. Ee OCHOBHBIE 0COOCHHOCTH,
OTJIMYME OT PEaKLUU OIUMEPU3ALINH.

17.  CtpoeHue MOHOMEPOB, CIOCOOHBIX BCTYIATh B PEAKIIMIO TTOJIMKOH/ICHCAIIHH.

OYHKIIMOHATHHOCTH MOHOMEPOB M HIX CITIOCOOHOCTH 00Pa30BBIBATh JIMHEWHBIEC U CETUATHIC
nojauMepsl. [Tpumepsr.

18. Turmbl peakiuil MOIMKOHIeHCauu. PaBHOBECHAs: 1 HEPABHOBECHAS ITOJIMKOHICH AL,
rOMO- U rerepornoiaukonaeHcanus. [Ilpumepsi.

19. XUMHUYECKUE PEAKIIMU U XUMUYECKHUE MPEeBpalieHus noauMepoB. [lonmmepananornunsie
MPEBPAILICHHUS.

20. Peakuyuy necTpyKuuu U CIIMBaHUS NOJIMMEPHBIX Lienei. Gusndeckas JeCTpyKIus,
XUMHYECKas TUIPOTUTUYECKAs JECTPYKIIMS T€TEPOLIEHBIX NOJIUMEPOB. Tepmudeckas,
XUMHYECKasl, OKUCIUTEIbHAS JECTPYKIUSA; MEXAHU3M PEAKIUN OKUCIICHUS ITOJTUMEPOB.
AHTHUOKCHUIAHTEL

21.  Crpykrypa nonumepos. Konpopmanus makpomonekyni. ['MOKocTh 1ienu noIruMepoB.
22.  ArperatHbie u a30BbI€ COCTOSIHUS BeleCTB. AMOp(dHBIC, KpUCTATUTMUECKHE,
KPUCTAJIIIU3YIOIIHUECS [TOJIMMEPBHI.

23.  Tpwu ¢pusznueckux COCTOSIHUS aMOP(PHBIX MOJIUMEPOB. TemMnepaTypsl Mepexo/10B:

temneparypa crexkioBanus (Tc) u remnepatypa texkyuectu (Tr). Ctexiioobpasznoe
BBICOKOJIACTUYHOE U BA3KOTEKYYE€ COCTOSHUE MOJIUMEPOB.

24.  TepmomexaHHMYECKUE KpPUBbIe aMOP(HBIX MOJUMEPOB. BiusiHre MOJIEKYISIPHOM Macchl
IIOJINMEPOB HA TEMIIEPATypy CTEKIOBaHUS.

25.  Ilpupona pacrBopoB BMC. CpoiicTBa pacTBOpoB noauMepoB. OrpaHU4YEHHOE U
HeorpaHnueHHoe HaOyxaHue. ®a30Bble AUArpaMMbl COCTOSHUS PacTBOPOB MoauMepoB. CTyaHH.

26.  MounekynsapHasa Macca (MM) noaumepoB, Kak CpeHss KOJIMYECTBEHHAs XapaKTEpUCTHUKA
Macchl MOJIEKYJT ITOJIMMEPOB.

27.  OmnpexneneHue MOJIEKYJISIPHOIO BECA IOJUMEPA BUCKO3UMETPUIECKUM METOIOM.

28.  OtHOcuTeNbHAas, TPUBEACHHAS U XapaKTEPUCTUUYECKAs BI3KOCTh, UX pa3MepHOCTH. CBS3b

XapaKTEPUCTUYECKOM BA3KOCTH C MOJIEKYJIIPHOU Maccoy nonmmepa. Y paBHeHue Mapka-
XayBuHka-KyHa. Bucko3umerpusi, Kak METOJT ONIPEACICHUS CPETHEBAZKOCTHON MOJIEKYIISIPHOM
Macchl [TOJINMEpA.

29.  Metoasl onpeaeaeHust MOJICKYJISIPHON MacChl TOJIUMEPOB: OCMOMETPUYECKHH,
BUCKO3UMETPUYECKUH, MeTO] TP (y3UH, METOA YIbTPaLEeHTPUPYTHPOBAHUS, METOT
CBETOPACCESIHUS.
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30.  Peakuuu orBepxkacHUs. HUIIMATOPBI U KaTalnu3aToOpbl OTBEPkKACHUA. Touka

resieo0pa3oBaHusL.

31.  Ponb HHTHOUTOPOB M PETYIATOPOB PEAKLUHU ITOJTUMEPU3ALINH.

32.  KapOouenHsie momMepbl. THITB TOJMMEPOB, CIOCOOHBIX KPUCTAIIITU30BATHCS.
3aBUCUMOCTb TEMIIEPATYPhI CTEKJIOBAaHUS OT XMMUYECKOTO CTPOEHHUSI MOHOMEPOB.

33.  Tlommdtunen. CriocoObl momydenusi. CBONCTBa MaKpPOMOJICKYJT ITOJTMATHIICHA, B
3aBHCUMOCTH OT CII0CO00B nonyueHus. [Ipumenenue.

34, TlomunponuneH. CiocoOsl MOTydeHus, CBOMCTBA, IPUMEHEHHE.

35.  Tlonmuuzobyrunen. CriocoObl mosryueHusi, CBOMCTBA, IPUMEHEHHE.

36.  Ilomuctupois. CiocoObI MOTydeHUs, CBOMCTBA, TPUMEHEHHE.

37.  DnemMeHTOOpraHUYecKHe coelnHeHus. Jnactomepsl. [lonncnnokcansl.

38.  Tlomydenue GpeHOIBHO-(HOPMATBACTUIHBIX CMOJ (HOBOJIAYHBIE, PE30JIBHEIC).
39.  TlomuBununxsopuza. CriocoObl moyryuyeHusi, CBOMCTBa, IPUMEHEHHE.

40.  Ilommyperansl. [lonydyenue, npuMeHeHHUE.

41.  Tlomuaxkpunonutpui. Ilonydenue, mpuMeHeHHE.

42.  TlomuBununareraT. CriocoObl MOTyYeHUs, MPUMEHECHUE

Bonpocsl mo 0ocHOBHBIM pa3aeiam
AUCHHUILIHHBI «XHMHS BBICOKOMOJIEKYJSIPHBIX coequHenunin» (YK-8, I1K-2)

1. Ilonyuenme BMC wMetomoM mnoaumepuszanud. MoOHOMEpbl Il CHHTE3a. MexXaHU3MBbl
MOJIMMEPU3ALUH.

2. Panukanbhas nonumepusanusi. Maunmaropsl. Biausaue pa3nudHbix (pakTopoB Ha paguKaIbHYIO
nosmMepuszanuio. Ctaauu mpoiecca.

3. Karuonnas nonumepusanus. Karanuzatopsl. Ctaguu nporecca. Kunernka noammMepusanuu.

4. AnunonHas nonuMmepu3alys. MHUIIMUPOBaHUE, POCT LU U OOPHIB IICTIH.

5. AHWOHHO-KOOpAMHAUMOHHAs mnoauMmepu3auus. Karammzatop Lurnepa-Harra. Mexanusm
MOJIMMEPU3ALUH.

6. CmocoObI TpoBeACHUS TTOJIMMEpHU3aIuu (B 0J10Ke, B pacTBOpE, CYCTICH3UH, SMYJIbCHH ).

7. Teopus cononnMepusanuu. Pasnnuue Mexay paivkaaibHOM U HOHHOM CONOJIUMEPU3ALUEH.

8. IlonydeHue moaucTuposia paIuKaaIbHOW U HOHHOW MOTMMEpr3anue. XUMUYECKHE MTPEBPALLICHUS
MOJIUCTUPOIIA.

9. OcobenHocTH 00pa30BaHUs MOJMMEPOB METOIOM IMoIMKoHAeHcauu. Teopus Kaposepca.

10. Knaccudukanus mporeccoB MOJTHKOHIeHCAIMU. PaBHOBeCHAas TOMUKOHACH Caus. JlecTpyKuus u
OOpBIB LIENU MPU PABHOBECHOH MOIUKOH/ICHCAIIH.

11. Cunre3 nonuaMu0B. ['uaponutudeckas noavMMepu3anns JaKTaMOB.

Du3NKo-XuMHA MOJTHUMEPOB

12. 'mapoauHamMuyeckue CBOMCTBA MAaKPOMOJIEKYJ B pacTBOpax. Buckozumerpus.

13. CBs3p  XapakTEpPUCTUYECKOW BA3KOCTU C MOJEKYJIIPHOM Maccoll M CpeAHMMM pa3MepaMu
MakpomoJieKyi. YpaBHenne Mapka-Kyna-XayBuHka.

14. MeTopl OnpeesIeHnsl CPETHEBECOBON U CPEJHEUNCIOBON MOJIEKYJIIPHOM MacCHhl.

15. Kimaccuueckass Tteopust pactBopoB mnonumepoB Dnopu-Xarrunca. Koncranta Xarrusca,
BUpHAJIbHBIE KOI((PUITNECHTHL.

16. PaBHoBece B pacTBOpax  MOJHUMEP-PACTBOPUTENb.  TepMOAMHAMUYECKHUUA  KpPUTEPUH
PacTBOPUMOCTH.

17. rubKOCTh HEMHBIX MOJIEKYJ U €€ CBSI3b C PU3NKO-MEXaHUYECKUMHU CBOMCTBAMHU MOJIUMEPOB.

18. Kondopmanius monuMepHbIX 1ereil. Y cloBHs, TOMYyCKaoIIre TOJTHOE «CBOOOIHOEY BpallleHuUE.

19. TeruioBoe nBMKEHUE B MONMMMEPHBIX Tenax. CtaTuctudeckuit cerMeHT. CBOOOIHO-COUTICHEHHAS
LIEIb.

du3uKa NoJIuMepoB
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. CBolicTBa aMOpP(HBIX U KPUCTAJUIMYECKHUX MOJIMMEPOB. TepMoMexaHndeckue KpuBble aMOPPHBIX
IIOJINMEPOB.

. BeicokodnmacTuyeckoe CcOCTOsiHME IOauMepoB. HukHUN mpenen  MOJIEKYJIIPHOM — MaccChl,
HEOOXOANUMBIH AJIs1 IPOSIBJICHHSI BBICOKORJIACTUYECKOH 1e(hOpMalHH.

. Kpucrammmueckue nonumepsl. BnusHue opueHTanMu Ha MEXaHUYECKUE CBOWCTBA ITOJIMMEPOB.

. XMMHUYECKHE MTPEBPAILECHUS TOJUMEPOB (TOJIMMEPaHAIIOTHYHbIE IPEBPALLCHMS], CIIMBAaHUE, OJIOK-
U IpUBHTas conoaumepusanus). HaaMonekymnspHas cTpyKTypa MOJIMMEPOB.

[IpumepHbIe BOPOCH K pyOeKHBIM KOHTPOJIBHBIM 10 AUCIUILTHHE
«XHMHUsI BHICOKOMOJIEKYIISpHBIX coeanHeHui» (ITK-2)
Uem oTnnyaroTcs MOIMMEPbl OT BBICOKOMOJIEKYIISIPHBIX COCTMHEHUM?
Otnuure BMC 0T HU3KOMOJIEKYISIPHBIX COCTMHEHUI?
Homenknatypa u cTpoeHue moauMepoB (KIacchl U OKIACCHI)?
Homenknarypa u cTpoeHue MoJIMMepoB (TPYIIIbl, MOATPYIIbI, BUbI)?
Buasl uzomepuu nonumepon?
[Tpupoanbie monumepsi?
Kayuyk 1 cunTeTHMUECKHE TOTUMEDPHI?
Oco0Oble cBOMCTBA MTOJIUMEPOB?
HanMonekynspHbie 00pa3oBaHUs U3 MOJIEKYJ TOJIUMEPOB?
. PenmakcaiimonHbie mpoIecchl B mojauMepax?
. MonekynsipHO-MacCOBbIE XapaKTEPUCTUKHU TTOJIUMEPOB?
. CpenneunciioBast ¥ cpegHeMaccoBasi MOJIEKyJsapHbie Maccsl BMC?
MeTto/1bl OIIpEENEHNs CPENHEUUCIOBON U CPETHEMACCOBOM MOJIEKYJIAIpHBIX Macc BMC?
DnacTuyeckas U riactudeckas nedopmanun?
Tepmoanactuueckue 3pPexTor?
[Ipupoaa 3macTUYHOCTH KayuyKa?
3aBUCHMOCTh pa3Mepa MaKPOMOJIEKYJ OT JAJTUHBI LEMH, HICATbHBINA KITyOOK?
PeanbHble K1yOKH, BIMSHIE TEMIIEPATyphl U PACTBOPUTEIIS HA UX pazmep?
dopmMa MaKpOMOJIEKYJ B KOHIEHTPUPOBAHHBIX PACTBOpaX U CTEKIAX, TeopeMa Piopu?
[ToBOpPOTHO-N30MEPHBIN MEXaHW3M THOKOCTH 11enu?
Tepmonnnamuueckuii cermeHT Kyna?
[TepcuctenTHas THOKOCTH?
Kunernueckas ru6kocth nenu?
MexaHu3M 37aCTUYHOCTH MOJIMMEPOB, YIPYTOCTh HIEAIBHOIO ra3za?
Yrpyrocts noJIMMEpHON CeTKU?
Bszkoynpyrocts, ee MexaHu3m?
OHTanbnus cMeleHus A pacrsopos BMC?
[Tapametp PacTtBopumoctu I'nnbaedpanrta?
OHTponus cMeleHus i pactsopos BMC?
Teopust ®nopu-Xarruuca?
[Tapametp B3anmopeiicteust dnopu-Xarruuca?
. KonnuratuBHbIe CBOMCTBA pacTBOPOB MOJUMEPOB?
. Habyxanue nonumepos?
. BA3KoCTh pacTBOpPOB MOIUMEPOB?
. Onpenenenne MOJIEKYJIIPHOW Macchl OJUMEPOB U3 TAHHBIX 10 BA3KOCTH PacTBOPOB?
. [onuanexkTponuThi?
. BszkocTh pacTBOPOB MOJIMAIEKTPOIUTOB?
. PaBHoBecue Jlonnana?
. CocTosiHUS, B KOTOPBIX MOTYT CYIIECTBOBAThH IOJUMEDBI.
. TepmomexaHn4eckne KpuBbIE.
. TepMoMexaHHUYECKHE KPUBBIE CTEKJIOOOPA3HBIX TOJIUMEPOB.
. CeMelCTBO TEPMOMEXAHNYECKUX KPUBBIX JUIs1 TOJIMMEPTOMOJIOTOB.

22



43.
44.
45.
46.
47.
48.
49.
50.
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56.
57.
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60.
. llerHbIe u cTyneHYaThle IPOLECCH TOTUMEPU3AIIIH.
62.
63.
64.
65.

61

66.
67.
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69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
3.
84.
85.
86.
87.
88.
&9.

BnusiHre nOBBIIIEHUS )KECTKOCTH MaKpOMOJIEKYJT Ha TEPMOMEXaHHUECKUE KPUBBIE.

Or1ieHKa BEJTMYMHBI CETMEHTA U3 TEPMOMEXaHUYECKUX KPUBBIX JIJIS TOJIMMEPTOMOJIOTOB.

BnusiHue pexMMOB UCTIBITAHUN HA XapaKTep TEPMOMEXaHUYECKUX KPUBBIX.

OCco0EHHOCTH CTEKJIIO00PA3HOTO COCTOSHUS MTOJTMMEPOB.

CBo0OoaHBII 00BEM B TOTUMEpaX.

CTpyKTypHOE 1 MEXaHUYECKOE CTEKIIOBAaHUE.

Crioco0b! onpezienneH s TEMIIepaTyphbl CTEKIOBAHUS.

3aBHCUMOCTh TEMIIEPATypbl CTEKIOBAHUS OT CTPYKTYphl TOJUMEPOB W BIHUSHUS JPYTHX
(axTopoB.

PacTspkeHme CTeKII000pa3HBIX TIOJIHMMEPOB.

Bnusinue Temneparypsl Ha KpUBbIe «1ehopMalisi-HAIPSHKECHUE» CTEKI000Pa3HBIX MOIMMEPOB.

BricokoamacTyeckoe COCTOSTHUE MTOJTUMEPOB.

Kpucrammmieckue COCTOSHUS TOIUMEPOB.

CrpoeHre KPUCTAUTHICCKUX ITOJTMMEPOB.

CKOpOCTh KPUCTAJUIN3AIUH ITOJTUMEPOB.

BrwsiHre Ha KPUCTAIUIM3AIUIO TIOJMMEPOB Pa3IHIHBIX (PaKTOPOB.

Kpussie «aedopmanus-HanpspkeHue» KpUCTALTHYECKUX TOTMMEPOB.

PacTspkeHre KpUCTANTMIECKUX MTOJTMMEPOB.

TepMoauHaMUKa CHHTE3a OJIMMEPOB.

CBoOoHOpaIMKaTbHAS TOJTMMEPU3ALIHUSL.

MeTo 161 MHUIIUUPOBAHUS CBOOOIHOPAIUKATILHOM MOJIMMEPHU3aLIH.

Kunernka cBOOOIHOpANMKATHHON TTOTUMEPHU3AITHH.

BnusHue  KOHUEHTpaluu  WHUIMATOpa MW TeMIepaTypl Ha  CBOOOJHOPAIUKAIBHYIO
MOJIUMEPHU3ALIAI0

AKTHBHOCTH MOHOMEPOB B PEAKIIUSAX CBOOOJHOPAAUKAIBHON MOIMMEPU3ALINH.

OpueHTalys MOHOMEPHBIX 3BEHBEB B PEAKIIHSIX CBOOOAHOPAIUKAILHON MOJIMMEPHU3aIlUH.

Nounas nonumepuzanus.

Paznnuus Mexny paiuKaJbHOW U HOHHOM MOJUMEPU3ALUSIMHU.

M oHHO-KOOpAMHAIMOHHAS TTOJIMMEPU3aLHSL.

IlonukonaeHcanus.

Oco0eHHOCTH LEMHBIX U CTYNEHYaThIX MPOIECCOB MOJIUMEPHU3ALIUH.

Crioco0bI MpoBeIeHNS MIPOIIECCOB MOJIMMEPU3ALIUHI B IPOMBIIIUIEHHOCTH.

OMYJIbCUOHHAS U CYCIIEH3UOHHAs MTOJIMMEPU3ALUN.

XapakTepHble 0COOEHHOCTH MaKpOMOJIEKYJT KaK pEareHTOB.

BnusHMe cocefHUX 3BEHbEB HA XUMHUYECKHUE MIPEBPALLEHNS MAKPOMOJIEKYJI.

Maxkpomornekynsipabie 23Q(EKTH MPYU XUMHUYECKUX MPEBPAIIECHUIX MAKPOMOJIEKYIL.

KoonepaTtuBHbIE B3aUMOJAEHCTBHS IPU XUMUYECKHUX MTPEBPAILECHHUSIX MAKPOMOJIEKYII.

CuirBaHue NOJIMMEPOB.

BricbixaHne Kpacok.

Bynkanuzanus kay4yKkos.

OTBepxkACHUE SMOKCUIHBIX CMOJL.

JlecTpyKuus noJIMMEpOB.

Tepmuueckast JECTPYKIUS O PAIUKAIIBHOMY MEXAHU3MY.

HepanukanbHble peakiiuu JeCTPYKIIMH.

TepMooKHUCIUTENBHAS 1ECTPYKIUS.

DoToAECTPYKLHA.

[TonumepaHamoOruuHbIE IPEBPALLIECHHUS.

XUMHUYECKUE MTPEBPALLCHUS LIEIUTIOJIO3BI.
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10. Hluwonox M.B. Ctpykrypa nonumepnsix Tei.//M.B.1lumonok. Mu.: BI'Y, 2003. - 38c.
11. XoxnoB A.P., Kyuanos C.W. Jlexuuu no ¢pusndeckoid XuMun noauMepos. — M.: Mup, 2000. — 192 c.
12. Bunorpagosa C.B. [lonukonneHcamoHHbIe npoiecchl U noaumepsl. — M.: Hayka, 2000. — 371 c.

Bomnpocsl k caMmoCcTOSITEILHOI MOAT0OTOBKE CTYI€HTOB 10 JUCIHUIJINHE

«XHuMHS BBICOKOMOJIEKYJISIPHBIX coequHeHuin» (ITK-2)
. Knmaccudukanus monuMepoB Mo XUMHYECKOMY COCTaBY, IO BEIUYHMHE MOJICKYISIPHON Macchl, IO
MPOUCXOXKICHUIO, 10 CTPOEHUIO OCHOBHOM LIETIH.
. Knmaccudukanus monmmmepoB o XUMAYECKOW PUPOJIE OCHOBHOM 1enH, 0 opMe MAKPOMOJIEKYII, O
croco0y MOJTy4eHus, 10 OTHOIIIEHUIO K HarpeBY.
. [Homumepusanus. ['eTepoauTHYECKUl U TOMOJUTUYECKANM pa3pblB BAJICHTHBIX CBsA3ei. PanukanbHas
nojguMepuszanus. MexaHu3M W CTaIud paJuKadbHOM TNonuMepuszanuud. MHUIMAToOpel paauKaaibHOU
MOJIMMEPU3ALUH.
. Kunetnka pagukanpHOM mnonuMmepm3anuu. Peaknmuu miepegaum  mnend. PekomOuHanms. Poct
MaKpOpaJNKaIoB U OOpBIB menu. BrnusHue pa3nuyHbix (AaKTOPOB HA PATUKATBHYIO MOTMMEPU3AIIAIO
(Temmeparypel, TPUPOIBI KaTaau3aTopa, KOHIEHTpAIlMd MOHOMEpa, [aBlieHus). PanukanbpHas
cononauMepuzanus. Teopus conoIuMepu3alui.
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5. Karanutuueckass mnonuMepusanus. OTJIMUMATEIbHBIE YEPThl 1O CPABHEHUIO C PaJAUKAIBHOM.
WNuunmupoBanue, pocT MAaKpOMOHOB, MPEKpaIIeHue PocTa.

6. Katnonnas nonumepusanusi. Bo3HukHOBeHHe akTuBHOro 1eHTpa. Karanmuzatopel. Ilpumep
KaTAIUTUYECKOU TToTMMepu3aiuu B mpucyTcTBuu SnCly.

7. Kunetuka KaTHOHHOM MOJMMEpPHU3ALMH (3aBUCHUMOCTbh CKOPOCTH MOJIMMEpHU3AIUU OT KOJIMYECTBA
KaTajau3aTopa, CTENeHW MOJIMMEepH3aluyd OT KOJIMYecTBAa WHULKMATOpa U MoHomepa). Pounb
COKaTaIn3aTropa B KATUOHHOM MOJUMEPU3ALINH.

8. AnmonHas nosmumepuzanusa. Karanumzatopbsl. MexaH3M aHMOHHOM MOJMMEpPU3ALUN B MPUCYTCTBUU
aMuJa Kajausi B Cpesie )KUJIKOTO aMMHUaKa.

9. CnocoObl OCyIIECTBIICHHS TIpoliecca monuMmepu3anuu (0JI04Hasi, B pPacTBOpPE, AIMYJIbCHOHHAS W
CYCIIEH3UOHHAas).

10. Monnas cononumepu3zanus. Paznuuua Mexay paaukalibHONM W MOHHOW comonuMmepusanuei. Teopus
COIIOJIMMEP3aLIUH.

11. ITomumepsl HENMpEAETbHBIX apOMAaTHYECKUX yrieBoaopoaoB. [lomuctupon. Ceipbe, MEXaHU3M
MOJIMMEPU3ALUH.

12. CiocoObl  TIONTYYEHUSI TOJMCTHPOJIA. XHUMHUYECKHE TMpEeBpalleHus moiaucTupona. I[lomydeHnue
MOHOOOMEHHBIX CMOII.

13. INomukonaeHcarmsi. OcobeHHocTn oOpa3zoBanusi monumepa. Teopuss Kaposepca. Knaccudukanus
IIPOLIECCOB MOJIMKOHICHCAIINH.

14. TepmoavHamMuKa TMOJUKOHAEHCAMM. MeXaHu3M paBHOBECHOW NOJMKOHJEeHcauu. [Iporecchl
JECTPYKIIUU M OOpbIBA IETH MTPH PAaBHOBECHOW MOJUKOHICHCAIINU.

15. Cnoco6sr  mosydyenue monudTHiIeHTepedTanata. Ceippe. Xummu3zM Tmporecca. OcobeHHOCTH
nony4yenus u3 auMmerwirepepranata (AMT) u sTuneHrnmukons, u3 TepeTaneBod KUCIOTH H
STUJICHTJIUKOJIS.

16. Cunre3 mnomuamuaoB. Ceipbe. [IpoMbiluieHHBIE  COCOOBI  mosydeHHs. [ maposiuThueckas
MOJIMMEPHU3AIUS JIAKTAMOB.

17. XuMuueckre MpeBpalleHus TMOJIMaMUIOB  (3aMEIIeHHWEe BOAOpPOJa B  aMHUJHBIX TpYIIa,
B3anMo/ieiicTBHE ¢ (hOpPMaTbAETUIOM B IPUCYTCTBUHU KUCIIOT).

18. Meroabl ompenencHuss MOJEKYJIIpHBIX Macc IoanMepoB. CpenHeBecoBas U CpPEAHEUMCIIOBAS
MOJIEKYJIApHbIE MacChl. OCMOMETPUYECKUI METOI.

19. YpaBuenune Mapka-Kyna-XayBuHka. CBs3b XapaKT€pUCTHUECKOM BA3KOCTH C MOJIEKYJISIPHOM Maccoi
U CPEHUMH pa3MepaMu MaKpoMOJeKyls. Bucko3umeTpuyeckuit METO/ OIpeneseHHs] MOJIEKYISIPHOI
Maccel  mosuMmepoB.  OmpeencHHEe — CTENIEHH  CBEPHYTOCTH W (OPMBI  MaKpOMOJIEKYJI
BHCKO3UMETPUYECKH (3HAUCHHUE TTOKa3aTeNs «a» B ypaBHeHUN Mapka-KyHa-XayBruHKa).

20. Iudy3noHHBII METO ONpeIeIeHHus] CPETHEBECOBOM MOJIEKYIIpHOU Maccel. Merox Jlamma. Metoz
yIbTpaleHTPU QYT upOBaHHUSL.

21. CBeropaccesHUE KaK METOJ ONPEIEIICHUS CPEIHEBECOBOM MOJIEKYISPHONM MAacchl. XUMHYECKHUU
METO/I OTIpeieNIEHUsI MOJIEKYJIIPHOM MacCHhI.

22. PactBopel monuMepoB. DakTOpbI, ONpEIENsIONIMe pacTBOPEHHWE U HaOyXaHHEe TIOJIMMEPOB.
TepmoaunamMuueckuii kputepuit pactBopuMocTd. OneHka THOKocTH menu. [ToHATHS «xopomui» u
«IIOXOW» pacCTBOPUTEIb.

23. Knaccuueckas TeopHsi pacTBOpoB moiuMepoB @Dnopu-Xarruuca. 3aBUCUMOCTh OCMOTHYECKOIO
JaBJIEHUST OT KOHIUEHTpallMu TnojuMmepa B pacTBopurene. KoHcranta XarruHca, BUpPHAIbHbBIC
KOd(pPUIIMEHTHI ¥ BX GU3UISCKUNA CMBICIT.

24. PaBHOBecME B PacTBOpPAX MOJUMEP-PACTBOPUTENIb. BO3MOXHBIE Clydyan pAcCIOEHUS CHUCTEMBI
aMOop(HBIA TOTMMEP-pacTBOPUTENh. O-ycioBus, O-pacTBopuTens, O-temmeparypa. Duznueckuit
cMbIca O-Temnepatypsl. «HeBo3MyIlieHHBIC» MaKPOMOIIEKYIIHI.

25. T'uppoauHaMu4ecKkrue CBOMCTBa MaKpOMOJIEKYJ B pacTBOpax. Bs3KocTh pa30aBiIeHHBIX pacTBOPOB
(oTHOCUTENBHAS, YAETbHAS, IPUBEICHHAS, XapaKTepUCTHUECKas!).

26. T'MOKOCTh LENHBIX MOJIEKYJI U €€ CBA3b C (PU3UKO-MEXAaHWYECKMMU CBOWCTBAMM IOJIMMEPOB.
[loTreHunansHOE 3HAUEHUE SHEPrMM BHYTPEHHEro BpamieHus. [lepemelnieHue OTIENbHBIX THOKUX
Y4aCTKOB MaKpOMOJIEKYII.
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27. Konpopmanust monuMepHbelx 1eneid. OcCHOBHbIE BuAbl KOHpoOpMmauuii. BHyTpeHHee BparieHue
MaKpOMOJIEKYJI. 3aBUCUMOCTh NOTEHI[UAIBHOW 3HEPTUU OT yria MOBOPOTA. Y CIOBUSA, JTONMYCKAOIINE
MOJTHOE «CBOOOIHOE» BpAaIlICHUE.

28. TenoBoe  ABMXKEHHWE B TNOJUMEpPHBIX Tenax. [IoHATHME O  CTaTHCTHYECKOM  CErMEHTE.
Tepmoaunamudeckas ruOkocThb 1enu. Kunerndeckast ruOKocTh nenu. CBOOOAHO-COUTICHEHHAs! LIETb.
29. Haubosnee BeposITHOE CpPETHEKBAAPATUYHOE PACCTOSHHE MEXKIY KOHIIAMH MaKpPOMOJICKYJIBI.
TepmoauHamMuueckass BeposATHOCTh Lenu. [lapamerp skectkoctu nenu. PakTopsl, ONpEACIISAIONINE
ruOKOCTh LIEM ToJuMepa (BelMYMHAa MOTEHLMAIbHOrO Oapbepa BpallleHHs, MOJEKYJsSpHas Macca,

4acToTa NPOCTPAHCTBEHHOW CETKH, pa3Mep 3aMECTUTEINIEH, TEMIIEpATypa).

30. CiocoOHOCTh, TOJUMEPOB K KPUCTAIU3ALUMU (CTPOCHHUE WENH, SHEPrus MeEeXMOJIEKYISIPHOTo
B3aMMOJICHCTBUS, THOKOCTH 1IETH, TNIOTHOCTh YITAKOBKH MOJICKYI).

31. CpoiictBa aMOp(PHBIX W KPHUCTALIUYCCKUX TOJUMEPOB. TepMOMEXaHMUECKHE KPUBBIE aMOP(HBIX
nonumepoB. [IpakTnyeckoe 3HaueHHE yueHHs O (Pa30BbIX U (PU3HMUECKUX COCTOSHUSAX MTOJUMEPOB.

32. BBICOKORJIaCTUYECKOE COCTOSIHUE TOJMMEPOB (TepMoauHamMuKa). HwkHMil mipenen MoJIeKyIsIpHON
Macchl, HEOOXOAMMBIH ISl IPOSIBICHUS BBICOKOAIACTHYECKON AeopMaIiii.

33. Bsazkorekyuee cocrosgHue mnoaumepoB. Kpucramnumueckue mnonumepsl. Kpuas —pacTsbkeHus
KPUCTAJUTMYECKOTO ToJIuMepa. BiausiHue opreHTaliu Ha MEXaHMYECKUE CBOMCTBA MOJIMMEPOB.

34. CTpyKTypa ¥ OCHOBHBIC CBOMCTBa MOJUMEPHBIX Tel. AMOPGHBIE U KPUCTALIUYCCKHAE TOJIUMEPHI.
Temneparypa crekinoBaHus. MexaHU3M KpUCTAIIIU3ALHH.

35. XuMU4YecKue TpEeBpallleHUs] NOJMMEPOB. Peaknuu, TPUBOIALIINE K YBEIWYEHUIO CTEIEHHU
MOJIMMEPH3aIUH (CITUBAaHUE, OJIOK- U TIPUBUTASL COTIOTMMEPHU3ALINS).

36. XuMuueckre TpeBpamieHus mnonuMepoB. [lomuMmepaHasoruvHble  MpeBpamieHus (MoxydeHue
MOJIMMEPOB, CylIb(pHupoBaHue, MOAUDUKALUS, CYTb(OXTOPUPOBAHUE U T.1.).

37. HagmounekynsipHasi CTPyKTypa MOJIUMEPOB.

IIpumep nadoparopHbix 3ansaTuii (5 cemectp) (YK-8, IIK-2)

JIABOPATOPHAS PABOTA Nel

[Monumepusauus B macce (0J10Ke)
1.1 Ilens pabomer:
HccrenoBanme BIMSHUS YCIOBHH MOJMMEPH3AIlMM Ha CBOMCTBA IOJIMCTHPOJA, IMONHMETHIMETAKpHIATa, ITOIy4aeMOro
TEPMHUECKOUN pauKaJIIbHON MOJIMMEPHU3alleil B Macce.

1.2, Iloozomoeka k pabome:

1. I/I3y‘lI/ITL 3aKOHOMEPHOCTHU paﬂHKaHLHOﬁ MOJIMMEPU3allU 110 KOHCICKTY HCKHI/Iﬁ nu peKOMeHL[OBaHHOfI JATeparype.
2. B paboueii TeTpaau NpeACTaBUTS:

a) CXEMBbI PeaKLUil OTENbHBIX CTAIUH IOJIMMEPU3aLUL;

0) KHHETHUECKUE YPAaBHEHHUSI, ONMCHIBAIOIIIE MTPOLECC MOJUMEPHU3AIINU B Macce.

3. Hancatp ypaBHEHHE MOJMMEPH3AIMK CTUPOJIA, METHIMETAKpUIIaTa B IIPUCYTCTBUM nepekucu 6ensomnna (I1b).

4. IToAroTOBUTH M 3aIIOTHUTH TaOIUIIBI U 3aITUCH PE3yJIbTATOB.

1.3. Pabouee 3a0anue:
1. HpOBeCTI/I HOHI/IMepI/BaHI/IIO CTI/IpOHa, MCTI/IHMeTaKpI/IHaTa B yCJ'IOBI/IHX OHOI'0 U3 CHC,HyIOHlI/IX BapI/IaHTOBZ

a) remneparypa 60, 70 u 80°C; xonmnuectBo I1b 0,5% macc. (0T MOHOMEpA); TIPOJAOIDKUTENFHOCTD 3 Yaca;

6) temmeparypa 80°C; xommuectBo wuuuimaropa IIb 0,1%; 0,3%; 0,5% u 0,7% wmacc. (or MoHOMeEpa);
MPOJOJLKUTENBHOCTD 3 Yaca;

B) Temnepatypa 80°C; xomudectso mannuaropa I1b 0,3% u 0,5% macc. (0T MOHOMEpa); MPOIOKUTEIHHOCTE 2
WM 3 4Jaca,

r) Temneparypa 90°C; konunuectBo naunuaropa I1b 0,1%; 0,5% macc. (0T MOHOMEpa); TPOIOILKUTENBHOCTD 1, 2 1
3 yaca.

2. B xaxmoit amIryie onpeaeuTh:

a) BBIX0J mmonmuMmepa (BT 1 %);

0) ckopocTh noauMepu3anuu (B %o/dac uinu %/MUH, B MOJIb/J-CEK).
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3. Tlony4yeHHbIe pe3yIbTaThl CBECTH B TAOJIHUILY M MOCTPOUTH TPa(UKU 3aBUCUMOCTH CKOPOCTH MOJHMEPHU3AIIUH OT
HCCIIeIyeMOoro gakTopa.
4. CnenaTh BBIBOJBI O BIUSIHUN HCCIICAYEMOTO (hakTopa Ha MPOIECC MOJTUMEPH3AINUd MOHOMEpA.

1.5.

1.4. Peaxmuevt u npubopoi:

PeakTuBbI
Crupon

MeTtunamerakpuiat

ITepekuch OeHzoma (110 3aJaHUIO);
Tonyon

OrtaHon (TMAPOIU3HBIN) HIIH
MeTPOJICHHBIN dhup

IIpu6opsbl
AMITy Bl
MukpoOropeTKa eMKOCTBIO 5 MIT;

9-10T;

9-10;

80-100 mi;

400-600 M

KonOb1 koHMYeCcKHue eMKOCTRIO 50 MT;

KamenpHas BOpoHKa;
CrakaHbl eMKOCTBIO 250 MiI;
Boponka;

Yamku [etpn

Memoouueckue pexomeHoauuu no bINOJIHEHUIO IKCNEPUMEHMATLHOU Yacmu
B dersipe ammyinbl 3arpyaroT yKa3aHHO€ B 3aJaHUU KOJIMYECTBO MHHUIMATOpPA U MO 2 T CTUPOJA. AMIIYNBl 3aKpBIBAIOT
KOpKOBBIMH NpoOKkamu. Ilocie pacTBOpeHMs] MHHUIMATOpa aMITyjbl IOMELIAIOT B TEPMOCTAT C 33JaHHOM TeMmIepaTtypoil n
BBIJICP)KUBAIOT HEOOXOOMMOe BpeMs. [lo OKOHYaHMM TOJMMEPH3ALUH OXJIAXKIAIOT aMITyJbl, IOJIMMEP pPacTBOPSIOT B
apOMaTHYEeCKOM WIH XJIOPUPOBAHHOM YIJIEBOJIOPOJIE, OCAKAAIOT B CIUPT MM IETPOJCHHBIH 3(QUp, NPOBepsis MOJHOTY
OCaXK/ICHUSL.
[Toaumep MpOMBIBAIOT OCaAUTENIEM, OTGIIBTPOBBIBAIOT U CyIIAT B IPEIBAPUTENBHO B3BEUICHHBIX YamKkax Ilerpu cHaganma Ha
BO3/1yXe, a 3aTeM B TepMocTare rnpu 60-70°C unu B Bakyym-mkady npu 30-40°C 10 HOCTOSIHHON Macchl.

1.6. Dopma 3anucu pe3yaromamos
3arpyska Beixon CKopocTh
MonoMmep | MuunumaTop MIOJIMMEPA MOJIMMEPHU3ALNH
Ne - ~ T, Boe
MSI, O
OIIbITa 2 3 o 3 °C pew, 0 %/4ac
~ S = ~ S = r % o MOJIB/JI-C
= g g %o/MUH
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JIABOPATOPHAS PABOTA Ne 2
IMoaumepu3anus B cycneH3uu
1.1. lens pabomwi:

HccnenoBanue BIMSHUS YCIOBUM TMOMMMEPU3AllMM HAa CBOMCTBAa TMOJIMMEpA, MOTYyYaeMOro PaIUKATBHON
TTOJIMMEPH3AICH B CYCIICH3HH.

1.2. Iloozomoeka k pabome:
. VByunth 3aKOHOMEPHOCTH PAAMKAIGHOM MOMMMEpU3alMi MO PEKOMEHIOBAHHOM IUTEpaType M KOHCHEKTY
JICKIIUH.
2. B paboueii TeTpamy peICTaBHATE:

a) CXEMbI peaKiii OTACIBHBIX CTaIUH MOMMEPHU3AIINY;

0) KHHETHYECKHE YPaBHEHUS, OMCHIBAOIIHE MPOIIECC MOMMEPU3AIIH B CYCTICH3UH (3aBUCHMOCThH CKOPOCTH
MONMMEPU3AIM M MOJIEKYJSIDHOM MacChl OT TEMIIEepaTyphl TPOBEICHUS pPEaKkluH, OT BpPEMEHH CHHTE3a, OT
KOHIICHTPAIMH WHHUIIUATOPA).

3. Hanucate ypaBHEHHE NONMMEpH3AIMU CTUPOJA, METWIMETaKpHiIaTa B TPUCYTCTBUM TEPEKHCH Jlaypuiaa U
JMHATPHIIA a30-0MC-U30MACIISTHOM KUCIIOTHI B KAUYECTBE HHUITATOPA.
4. TloaroTOBUTH U 3aIOJHHUTD TAOJHIIBI IS 3aIFCH PE3YIIBTATOB.

1.3. Pabouee 3a0anue:
1. IIpoBecTr MOMMMEPHU3AIIMIO CTUPOJIA, METHIMETAKPUIATA TI0 OJHOM M3 PELENTYpP, IPHUBEIACHHBIX B TaONuIle, IPH
cremytorieM pexxkume: 85-90°C -24., 98-100°C -1 u.
2. Onpenenuth BbIX0[ nosmiMepa (B T U %).
3. Pe3ysbTathl OMMBITOB CBECTH B TAOIIHITY.

1.4. IIpubopwl u peakmugol:

PeaxTviBBL: Hpudopsr:

Crupor, MmeTrmeTakpiat [ Ipubop mist CyCrieH3HOHHOM

(cBesxenepertannsie) - 20-40 mi; nonmepusarm (puc. 1.);
JCTUILTUPOBaHHAS Boja - 40 Mt BOJIsIHAS OaHS;

Tiepekuch naypria wm JIAK - koy0a byH3eHa;

B COOTBETCTBUH C PELIENITYPOI;

CTaOWIM3aTop - B COOTBETCTBHI BOpOHKa broxuepa;

C peLenTypoi;

yarnka [ letpu wm yacoBoe CTEKIIO

TaOsmura 2

®opma 3anucH pe3yJbTATOB

No 3arpyska Bpe-
M, Brixon
MOHOMEP WHULIATOD BOJA CTabWIIN3a-TOP qac. nonMMepa
T°C
o | Bec Bec. | %ot | Bec. | % ot | Bec. % ot . o
9. 9. MOH. q, MOH. q. MOH.
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Puc.1 [Ipubop asnst CyCrieH3MOHHOM MOIMMEPU3AIIHN
1 - kpyrnononHas 3*-ropmnas Konda
2 - MeImaiKa ¢ IPUBOJOM U THAPO3aTBOPOM; 3 — 0OpaTHBIN XOJOAMIEHUK

1.5.  Memoouueckue pekomeHOauuu no 6bINOIHEHUIO IKCREPUMEHMATLHOLL YaACMU

B crakane (nmm npoGupke) pactBopsitoT 0,34 T MOMMBUHUIIOBOTO crvipTa B 60T MUCTUILTUPOBAHHON BOAKI IPU
HarpeBanauu 10 60°C.

Bomelii pacTBOp MOJMBHHWUIOBOTO CITUPTA, OXJIAXKIEHHBIM O KOMHATHOM TeMIIEpaTypsbl, 3aIMBatoT B 2*-3%-
TOPITYFO KOJIOY eMKOCTBEO 250 M1, CHAOKEHHYIO0 MEIIAIKON 1 00pPaTHBIM XOJOUIEHUKOM.

3aTeM OTIEN-HO B MOHOMEPE PACTBOPSIIOT MHUIIHATOP: TIEPEKHICH JIAypHITa WITH JUHUTPUIT a30-OHC-30MaCISTHOM
KUCIOTHI. [ocie momHoro pacTBOpeHHst MHUITATOPa CTHPOJT BBUTUBAIOT B KOJIOY.

Brmrogarot Mermanky, mycKaroT BOy B XOJIOAWIBHIK U OITyCKAOT KOJIOY B BOJIHYIO OaHro. [1pr nHTEHCHBHOM
TIepeMEITMBAHIH TIOAHNUMAFOT Temrrepatypy 10 80° C 1 IpOBOIST MOIMMEPH3AIINIO TI0 3aTaHHOMY PSKUMY.

CKOpOCTb MEIIAIKH PEryJIUPYIOT TaK, YTOObI CTHPOJ Pa30MBaJICS Ha OTACIbHbIC IIAPHMKH (TPaHYyJIbl) HEOOBILIOHN
BEJIMYMHBI, HE COCIUHSSICh B OOIIYI0 MAaccCy. YCTaHOBJICHHYIO B Hadale TMPOIECCa MOCTOSHHYIO CKOPOCTh MEIIATKU
HEOOXOIMMO TIOMICPKHUBATh B TEUCHHE BCEro Ipoliecca MONMMEPU3AlliM, HE JIOIMyCKas OCTAHOBKH MEIIAIKUA BO
n30eKaHNE CITMITAHKS IIAPUKOB M 00pa3oBaHus 0echOpMEHHOr0 KOMKa MojuMepa

B 0Oane pexomeHyeTcst ToIep>KIBaTh 33IaHHYIO TEMITEpaTypy, He IOMycKas Mmeperpena

KoHTponeM okOHYaHUS PEaKIUHA MOXKET CITYyXKHUTh OITyCKaHHE [IAPHKOB MOMCTHPOJIA Ha JTHO KOJIOBI BCIIC/ICTBUAC
YBEJIMYEHHS X TUIOTHOCTH TP KPATKOBPEMEHHONW OCTAaHOBKE METIAIIKH.

['oTOBBII TIPOYKT OTHIITETPOBBIBAIOT, POMBIBAIOT, MPOCYIIMBAIOT U B3BEIINBAIOT.

[TpoMBIBKY OCYIIECTBIISIOT IUCTULUTUPOBAHHOW BOJIOHM, HCHONB3yS BOPOHKY broxHepa u konOy byHseHa

IIpoMeITBIE TpaHyBI IEpEHOCAT BO B3BemeHHy0 Yamky [lerpu u cymat npu 50°C B TepMocTaTe WM CYIIMIBHOM
mkady (Tadm. 1).

Peuenryps! 1151 IoJTyYeHUs1 IOJMCTHPOJIA B CYCIIEH3UH (B Bec. I)

Howmep penientypsr
KomnoHeHTsI

1 2
Crupon 10 10
Bona nuctuimupoBaHHas 60 25
ITepexuck naypuna 0,5 -
TTonMBUHUIIOBBINA CIIUPT 0,34 0,5
Jmnntpun a30-0Mc-N30MaciIsTHOM KHCIIOTBI - 0,1
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JIABOPATOPHAS PABOTA Ne 3
OnpezesieHne BI3KOCTH  MOJIEKY/ISIPHOI MacChI TTOJIMMEPOB

Lenv padbomeur:
M3MepuTh BI3KOCTH paCTBOPOB MOJIMMEPA U BBIYUCIUTD €r0 MOJICKYJIIPHYIO MaccCy.

Ipuoboper:

- KOJIOBI C MPUTEPTHIMH MPOOKAMU €MKOCTBIO 25-100 M,

- TpalyupOBaHHAs IIUIIETKAa EMKOCTBIO 5-10 M ¢ aenenusiMu o 0,2 mi,

- Brucko3uMeTp Yoemrona ¢ quamerpom 0,5-1,5 o,

- TEpMOCTAT JAJIs OAAEpKaHus TeMIlepaTypbl u3mepeHus ¢ TouHoctsio 0,01°C.

- PE3MHOBAs Tpy1IIa,

- crexsstHHBIN GrtsTp [LlotTa Nel wm Ne2.

Buckosumerp VYo6emnoma I03BOMSET ONPENEIUTh BA3KOCTh PAcTBOPOB IOJIMMEpa MPH  Pa3IMYHbIX
KOHIICHTPAIHSIX.

P 5 &

MhalC g, [ 2

1]7” ”71101}‘ QB ﬂ 2

16 16 .

fé 15

14 14 ;

13 I j

R T R iy T

G 2/100mn

Puc. 1. Bucko3umerp Yoesiona

1 -pesepByap;

2 - U3MEPUTEITBHBIN HIapHK;
3 - Kanwump;

A, b - meTku;

4,5, 6-TpyOKHn

Iloozomoeka suckozumempa:
Bucko3uMeTp TIIATEIBHO MOKOT TOPSYCH XPOMOBOIM CMECHIO, 3aTeM OOJIBIIMM KOJMYECTBOM IOpsAUCii BOJIBI,
OTIOJIACKUBAIOT TUCTUIUTUPOBAHHOM BOJIOM U CyLIAT.

Iloozomoeka nonumepa:
O0pa3er] nmonuMepa HeOOXOUMO OUHUCTUTH OT MPUMECEH MEPEOCAKICHUEM U BBICYIIUTH JIO TIOCTOSHHOW MaCChI

B BaKyyM - IKady.

Ilpuzomoenenue pacmeopa nonumepa:

M3menbueHHBIH 1 BBICYIICHHBIN MTOJMMEP PacTBOPSIOT B MOJXOJSINEM PACTBOPHUTENE (IJIsI KOTOPOTO B Tape ¢
JTAHHBIM TIOJIMEPOM UMetoTcsl Tabnmunble naHHbie K u o). PacTBopuTens mpenBapuTeNlbHO HEOOXOAWMO IIEPETHATS.
Hagecky nommmepa moaduparot Takum 00pa3oM, 9TOObI ISt HICXOIHOTO PACTBOPA MOMMEPa OTHOCUTEITBHAS BS3KOCTb Tom=
1,5 mpu Temrieparype m3MeperHus. PacTBop (GUIBTPYIOT OT B3BEIICHHBIX YacTHIL Yepe3 CTCKITHHBINA (GubTp Nel wmm Ne2,
JIns MCKITIOYEHUsT BO3MOXKHOCTH W3MEHEHHsI KOHIIEHTpAIIMK pacTBOpa MEpBYIO, OYCHb HEOOJBIIYIO MOPIMI0 (DHIbTpara
0TOPAaCHIBAIOT.

Ilposeoenue usmepenuii:

B Buckosumerp uepe3 TpyOKy 4 HaJIMBAIOT OKOJIO 5 MJI PACTBOPUTEINS, YCTAHABJIMBAIOT BUCKO3UMETP B
TepMOCTAT U BBIIEPXKUBAIOT NpH Temmeparype mmepennst 10-15 mun. K TpyOke 5 mpHCOemuHsIOT pe3HHOBYIO TPYLIY,
3aKpBHIBAIOT KpaH HA TPyOKe 6 W C TIOMOLIBIO IPYIIM TPIOKABI MPOMBIBAIOT KAMLEP 3 U M3MEPUTENBHBINA IIapuK 2,
BcachlBasl KMAKOCTb Ha 1 cM BbIlIe BepxHeH MeTKH. [lociie 3Toro CHOBa 3alONMHAIOT KaWULIP U U3MEPUTENIBHBIN LIapUK,
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OTKpBIBAIOT KpaH Ha TPyOKe 6 M OTMEYAIOT M0 CEKyHAOMEpPY BPEMsI NCTEUCHHUSI PACTBOPUTENS OT BEPXHEH O HIDKHEN
METKH N3MEPUTETHHOTO IIapuKa 2.

BpeMst ncteueHust onpeieNstoT He MeHee S5 pa3 U OepyT cpeHee 3HauCHYe.

Ecmu pesynbratel m3MepeHuii ornuuarorcsi Oonee yem Ha 0,2 CeK., MX OTOPachIBAIOT U COOTBETCTBEHHO
YBEJIMUMBAIOT YUCIIO U3MEPEHUH.

OrmpeenuB BpeMs! HCTEUEHUS PACTBOPHUTENS to, wau, CITMBAIOT PACTBOPHUTEND Yepe3 TPYOKy 4, BBIIABIMBAS €T0 M3
Kanuuisipa Mpy MOMOILM TPYIIH, a 3aTeM YIANSIOT OCTaTKU PACTBOPUTENSI BOJOCTPYMHBIM HACOCOM, IIPUCOEANHEHHBIM K
TpyOKe 4.

B cyxoif BUCKO3UMETpP 4epe3 TPYOKy 4 BHOCST I'PaayMpOBaHHON IMIICTKOM SMJI pacTBOpa IOJMMEpa W CHOBA
YCTaHABIIMBAIOT BUCKO3UMETP B TepMocTaT. [locime 15-T MMHYTHOrO TEpMOCTATHUPOBAHMS MPOMBIBAIOT KamWUIIp U
M3MEPUTEITHHBIN MIAPUK YKa3aHHBIM BBIIIIE CIIOCOOOM M U3MEPSIOT HE MEHee 5 pa3 BpeMs MCTEUYCHHUsS pacTBopa t, He
3a0bIBas TIPHU STOM OTKPHIBAThH KpaH TPyOKH 6.

Ecimit 1om. MCXOMHOTO pacTBOpa OKA&KETCSl 3HAUMTENBHO Ooiblie 1,5, TO pacTBOp pa30aBisIOT B BHCKO3UMETPE,
NO0ABIISIsI TIMIIETKON OTIpesieNieHHOEe KOMM4YecTBO pactBoputersd. Ilocne mobaBneHus! pacTBOPHTENS PacTBOP TIIATEIHHO
TIepPEMEIIIMBAIOT HArHETAHUEM BO3ITyXa TPYIIIei yepe3 TpPYOKyY S IpH 3aKPBITOM KpaHe TPyOKH 6.

Kaxnprit pa3 mocie pa30aBieHus Kammuisp U U3MEPUTEIBHBIN TAPUK TPYDKIBI POIIOIACKUBAOT PACTBOPOM.
Ecnu Now MeHbIIIE 1,5, TO IPUTOTaBIMBAIOT HOBBIIA, 00JIee KOHIICHTPHPOBAHHBIN PACTBOP.

PactBop ¢ Mom Ommskoid k 1,5, pazdaBistioT Wil MOCIEAYIOIINX M3MEPEHHH BS3KOCTH TaKUM 00pasoM, YTOOBI
VHTEPBAIBI TOTYyYaeMbIX KOHIICHTpAIMiA ObUTM TPHOIU3UTEIHFHO OMHAKOBBL [IJI1 ATOro K 5 MII Takoro pacTBopa
nocnenoBatenbHo nodasmsror 0,75; 1,0; 1,25; 2,0 m 4,00 Mi pacTBOpHTENS, MPUYEM Tom HarOoJee pa30aBICHHOTO
pacTBopa He TOILKHA OBITh MeHbITe 1,1.

Bpemst ncTeueHus MoTy4aeMbIX TaKUM 00pa3oM pacTBopoB ¢ KoHteHTparmsiMu Ci, Cy, Cs, Cs 1 Cs 0003HaUaeTcs t, t,
3,4, ts (C1 - KOHLICHTpALM UICXOTHOIO paCTBopa).

[lo okoHUaHMM W3MEpEHWi pacTBOpP BBUIMBAIOT M3 BHCKO3MMETpa, a BHUCKO3MMETp 2-3 pasza TIIATETIHHO
MPOMBIBAIOT PACTBOPUTENIEM C O0s3aTENbHBIM MHOTOKPATHBIM MPOMBIBAHHEM KalMIULIpa W WU3MEPHUTENBHOTO IIapHKa,
TIOCTIE Yero TPOBEPSIOT BpEMsl MCTEUEHHsI PAacTBOPHUTENS t0, wn CpeaHee 3HaueHMe to JOHKHO BOCHPOU3BOIUTECS C
To4HOCTBIO 10 0,2-0,3 c. Pe3ynbTaThl M3MepeHHii BHOCST B TaOJUILY.

Bpemst ucTeyeHust paCTBOPOB IPH U3MEPEHNH BA3KOCTH

PaCTBOpI/ITeJ'IB PaCTBOpBI MoJInMEepa PaCTBOpI/ITeJ'IB
tO, Hay. t1 t2 t3 1'4 t5 to, KOH.

Jlist pacTBOpa Ka)KA0H KOHIICHTPALIUU TIPOBOJIAT 5 U3MEPEHUH U ONPEACIISIOT CPEaHEE 3HAUCHHUE U
OIMHOKY U3MEPEHUH.
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Oobpabomka pe3yiomamoes IKCnepumenma:

t
OTHOCHTEIbHAS BA3KOCTD: Domn. =—

Ly

n—1, :Z_to 7.

= on -1 IIpuBecHHAS BI3KOCTh: Nopus. =

o ty C

YaenbHas BA3KOCTE: 77, =

Puc.2. 3aBucuMOCTb NIPHBEICHHON BA3KOCTH OT KOHIICHTPAILIMH PACTBOPA MOJHMepa

1,2 4
1.0 47
0,6

0.6

0.4 4

v T T v ¥ M 1 L] T ¥ T M 1
6,6 0,1 0,2 0,3 0,4 05 06 0,7 0,8
c,if100 mn

77 0.

XapaKTepUCTHUECKAs BI3KOCTh: [77] =| Iim—

C—0

3aBUCHMOCTh XapaKTEPUCTUUECKON BSI3KOCTH OT MOJICKYJIIPHO# Macchl nosimMepa (ypaBHeHue Mapka —
XayBUHKA):

[7]=k-Mm°
3HayeHre KOHCTAHT K ¥ oL 11 HEKOTOPBIX Map MOTMMEP-PacTBOPUTEIh IIPUBEICHBI B Ta0I. 2.
Tabmnwma 2
ITomumep PactBopurens T, °C K-10* o
IMommakpunonutpun (ITAH) JumeTmidopmamu 25 3,92 0,75
IMommmernnmerakpunar ([IMMA) AlleTOH 20 4,52 0,62
HomeTbon Benzon 20 1,23 0,72
p Tonyon 25 1,7 0,69
[ToTMBHHUIIOBBIN CITUPT Bona 25 3,0 0,50
[MomTrnenrepedranat deHon 50 5,52 0,71
3adanue:

ITonyuute OoT mpemojaBaTensi MOJUMEP M PacTBOPUTENb, COCTaBbTE IMIaH uccieaoBaHuil. Ha ocHoBe
JKCIIEPUMEHTAIBHBIX JaHHBIX paccuMTalTe MOJEKYISIPHYI0 Maccy IonuMepa. Pe3ympTaTel 3KCIIEPHMEHTa
odopMuTE B BUIC TAOJUIIBI U CIICITANTE BBIBOIBI.
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TecToBble 3a1aHNA K Py0e:KHBIM aTTeCTAMOHHBIM KOHTPOJIbHBIM padoTaM Mo AUCUMIIUHE
«XHMHSA BHICOKOMOJIEKYJISIPHBIX coequHeHniD» (o0pa3usbl), (ITK-2)

Baok 1

[Ipu aHMOHHOI MONMMEpHU3aNY PACTYIIUE IIETTH HECYT Ha KOHITaxX

YACTUYHBIN WJIU TIOJIHBINA MOJOKUTENIBHBIN 3apsij
YAaCTUYHBIN WIH MOJHBIA OTPULATEIBHBIN 3apsiy
CBOOO/IHBIN paguKal

KaTHOH-PaIAKaI

KaTanmaTopaMH aHUOHHOH MOJIMMCPU3ALIAN SABJIAKOTCA
OJICKTPOHOAKIETITOPHBIC BEIICCTBA
OJICKTPOHOJOHOPHBIC BEIIECTBA

MMPOTOHHBIC KUCJIOThI

AIPOTOHHBIC KUCJIIOTHI

K aHnoHHOI1 nonuMepu3anyuy CKJIOHHB MOHOMEPBI
C TIOBBIIIEHHON PHEPTHEN CONPSHKEHUS

C IOHM)KEHHOM 3HEPIrueil CONpsHKEHUs

B MOJIEKYJIaX KOTOPBIX OTCYTCTBYET COIIPSKEHUE

OTHOCAIIHNECA K OKCOCOCAUHCHHUAM (Kap6OHI/IJ'IBHLIM COe,Z[I/IHeHI/IﬂM)

K annoHHO# nmosiMMepU3alvy CKJIOHHBI T€ U3 MOHOMEPOB, Y KOTOPBIX 3JIEKTPOHHAS IJIOTHOCTH IBOMHOM CBSA3U:

=

IOHM>KCHA JJICKTPOHOAKICTITOPHBIMHA 3aMECTUTCIIAMUA
TMOBBINICHA 3JICKTPOHOAKICITOPHBIMHU 3aMCCTUTCIIAMUA
MOBBINICHA 3JICKTPOHOAOHOPHBIMHA 3aMCCTUTCIIAMUA
IIOHM>XCHA JJICKTPOHOAOHOPHBIMHA 3aMECTUTCIIAMMU.

KaranuzaTopaMu aHHOHHOMN MOJUMEPH3AIINHN SIBIISIOTCS
ocHoBaHus JIprouca

IIETIOYHBIE METAJLIBI

kucioThl JIbtonca

IIPOTOHHBIC KUCJIIOThI

karanuzaTopbl @punens-Kpadrca

KartanuzaTtopaMu aHHOHHOM MOJTUMEPH3AINHN SBIISIOTCS
OCHOBaHHS, METAJUTOPTAHHYECKUE COETMHEHISI
karanuzaTopbl Opunens-Kpadrca

aMUJ] KaJTust

kucaoTsl JIprouca

AKTHBHBIMH KaTaau3aTOpaMH aHUOHHOW MOJIMMEPHU3ALINAH SBISIFOTCS MMPOIYKTHI, 00pa3yrouecs Mpy MpOyCKaHUN

Oﬂe(i)I/IHOB uepe3 CMCCh Ha’I’prIaIIKHJ'Ia, AJIKOT'OJISITA U TaJIOTCHU A HATPHUS, HA3BIBACMBIC

AJIKOTOJIITHBIE KaTaJIN3aTOPhI
oJ1e(hMHOBBIE KaTaJIM3aTOPBI
"anduHOBBIE KaTaTU3aTOPHI"
aJIKWIITaJlareHUTHbIE KaTaIn3aTOPhI

K armonHo# nomuMmepu3aiuu 60see CKJIOHHBI MOHOMEPHI €
3IEKTPOHOAOHOPHBIMU 3aMECTUTEISIMU

MOBBIIIICHHOHN 3HEPTUEi CONPsHKEHUS (CTUPOIT, TUCHBI)
TOHMKEHHOM 3HEpPTHen CONPSAKEHUS
3IEKTPOHOAKLETITOPHBIMU 3aMECTUTEIIMU
DNEKTPOHOAKIIENTOPHBIC 3aMECTUTENN B MOJIEKYJIE MOHOMEDPA
CIMOCOOCTBYIOT OTIIETIIIEHHIO aHHOHA
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CHOCOOCTBYIOT MPUCOEAMHEHNIO KaTHOHA
CIIOCOOCTBYIOT MPUCOEAMHEHUIO aHHOHA
HE BJIMSIOT HA PEaKIIMOHHYIO CTOCOOHOCTH

Hpe,I[CTaBJ'ICHHaH peaKkiuA OTHOCUTCA K CTaAuun

KNH, == K + NH, — H,N-CH,-CHR

+

K
uHuIMupoBanud B npucytctBur KNH, B cpese xuakoro aMMmuaka
pocTa nenu
oOpbIBa 1eTH
JETUAPUPOBAHUS

B npucytctBum Metaimopraandeckux coeauHeHuit (R'-Na) o6pazoBaHre akTHBHOTO IIEHTPA TMPOUCXOIUT ITyTEM
0o0pa30BaHUs HEUTPATBHOTO KOMILJICKCA

MPUCOSAMHCHUSI MOHOMEpPA K KaTHOHY KaTaln3aTopa

MPUCOCMHEHMSI MOHOMEPA K aHHOHY KaTaau3aTropa

BHEJIPSHUSI MOHOMEpA 10 TOJISIPU30BAHHON CBSI3U METAILI-yTIEPO.T

[Ipu aHMOHHOI MoNMMMepHU3alMHY, B IPOLIECCE POCTA LIEMH, MOHOMED 3aHUMAET MECTO MEXKIY
3aHHMaeT MECTO MEXIYy MaKpOKapOKaTHOHOM M MPOTHBOHMOHOM

3aHUMAaeT MECTO MEKAY MaKpOKapOaHHOHOM M MPOTHBOMOHOM

MIPUCOEANHACTCS K MaKpOpaguKaLy

MIPUCOEANHACTCS K IPOTHBOUOHY

DneMeHTapHOe 3BeHO MaKPOMOJIEKYITbI TIOTMMETHIIAKPUIIATa, TIOTYYaeMOr0 aHHOHHOH MOTMMepH3aIiei
-CH,-CH-
0=C-OCH,
- CH; - CH(COOR) -
- CH; - CH(CHO) -
-CH,-CH-

0-CO-CH,

3J'IeMeHTapHOC 3BCHO MAaKpPOMOJICKYJIbI TOJIMBUHUJIAIICTATA, MMOJIYUCHHOT'O aHHOHHOﬁ HOJ'II/IMepI/IBaL[I/ICf/’I
- CH, - CH(COOH) -
-CH,-CH-
0=C-OCH,
-CH,-CH-

0-CO-CH,

[MpuHIUIATEHON 0COOEHHOCTHIO aHHOHHOW TTOJTUMEPHU3AIIUH SIBIISIETCS TO, YTO B ONPEACICHHBIX YCIOBUSIX OHA
npoTeKaer

0e3 peakiuu HHUIIMAPOBAHHUS

0e3 3NeMeHTapHOH peaKIuy Mepeaadu ernu

0e3 DIIEMEHTapHON peakIui 00phIBa LETH

¢ 00pazoBaHuEeM "KHBBIX" TOJIMMEPOB

yCTaHOBJ'IeHO, YTO CKOPOCThH AHUOHHOU MOJIMMCPU3AIUHU ITPOIMOPHIHUOHAIbHA

v=k[M]*- V[K{]

v=Kk[M]-V[Kt]

KBaJApaTy KOHLOCHTpAIUU MOHOMEpPA U KOPHIO KBaIPAaTHOMY M3 KOHIICHTPAIIUX KaTaJIn3aToOpa
v=k[M]/[Kt]

MoHoMephbI, BCTYTAIOIIKE B aHUOHHYIO MOJIUMEPU3AIUIO, IO PEAKIIMOHHON aKTUBHOCTH MOKHO PACHOJIOKUTD B
psn:
OyTaaueH>METHIMETaKPUIAT>METaKPIIIOHU TPUIT>CTHPOI>AKPHIIOHUTPUIT
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CTUPOJI>METHUIIMETaKPHIIAT>aKPUIOHUTPUIT>0yTaIueH
AKPUIIOHUTPHII>0yTaAUeH>METHIMETaKPHUIIAT>CTUPOI
AKPUJIOHUTPUII>METAaKPIIIOHUTPHII>METHIIMETAK pHIAT>CTUPOI>0yTaiueH

[Tpu aHMOHHO# MoNMMepH3aMK JUCHOB (OyTaaueHa HATPUEM) JIBA PaUKAI-UOHA COSTUHSIOTCS ¢ 00pa3oBaHUEM
IuMepa

ToJTMMepa

paaukana

KaTUOH-paiuKaa

OOpBIB 1LIEeTH TPYU aHKOHHOW TOJTUMEPH3aIlIin

MTPOUCXONT B PE3yJIbTaTe CTOJIKHOBEHUS MOHA KapOOHUS PacTyIeH ey ¢ aHKOHOM
CBSI3aH C NMPUCOEIMHEHUEM ITPOTOHA

CBSI3aH C OTUIEIIJIEHWEM MOJIEKYJIbI BOJIbI

CBsI3aH C OTLIEIUIEHWEM IPOTOHA

[Momumepuzanus, TpoTeKaromias yepe3 00pa3oBaHE HOHOB HAa3bIBACTCS
paluKaIbHON

MOHHOMU

sTepuduKanmen

KOHJIeHcauuen

WNuunmaropamMy aHMOHHOW TOTUMEPHU3AIINH SBIISIOTCS COCTUHEHHMSI, CIOCOOHBIC
00pa30BBIBAThH PAHKAIIBI

TeHEPUPOBATh PEAKIIMOHHOCTIOCOOHBIE aHUOHBI

TeHEPUPOBATh PEAKIIMOHHOCTIOCOOHBIE KATHOHBI

00pa30BBIBATH MOH-PAUKAIIBI

IIpu aHHMOHHOM MOTMMEpPU3ALUN PACTYIIasl UEMb UMEET
HE UMEET 3apsjia - HeUTpaibHa

HMMeeT OTPULIATEIBHBIN 3aps

MOJIOXKUTENBHBIN 3aps

Peakris HHUTTMUPOBAHKSI B aHMOHHOM MOJTMMEPH3AITAHN 3aKIIF09aeTCs BO B3aMMOICHCTBUN
KaTHOHAa C MOHOMEPOM

AHMOHA C MOHOMEPOM

CBOOOJIHOTO pajnKaja ¢ MOHOMEPOM

MOHOMEpPA C KOMILIEKCHBIMU COSTUHCHHUSMU TIEPEXO0THBIX METAJJIOB

B kakux pacTBOpHUTEISIX OOBIYHO MPOBOAST AHUOHHYIO MOJTMMEPH3ALIUI0
B kucioTHeIX (CH3COOH)

B ocHOBHBIX (NH3 , %)

amdotepHbix (H,0)

B nHEepTHBIX (CeH4)

baok 2

MoHHO-KOOPIMHAIIMOHHOW TOTUMEpHU3allieil Ha3bIBalOT KaTAIUTHICCKHIA TTpoIiece 00pa3oBaHus MAKPOMOJICKYIL, B
KOTOPOM CTaJfH pa3phiBa CBSI3H B MOHOMEPE:

MPEANIECTBYET BOSHUKHOBEHUE KOOPIUHALIMOHHOTO KOMILIEKCA MEXKTy MOHOMEPOM U aKTUBHBIM LIEHTPOM
MPEANIECTBYET BOSHUKHOBEHUE MaKpOpaauKana

HpeZIHIeCTByeT BO3HHUKHOBCHHC MﬁKpOKaTI/IOHa

Hpe)lIHeCTByeT BO3HHUKHOBCHHC MaKpoaHI/IOHa

HNoHHO0-KOOpAMHALIMOHHON MoNnUMepu3aleil Ha3pIBaloT
KaTaJUTUYECKUI TIpolLiecC
CBOOOIHO-PAAMKAIILHBIN TTPOIIECC
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npoIiecc reyieo0pa3oBaHus
nporiecc 00pa3oBaHUs KOJIIOUIOB

Karanuszatops! Llurnepa-Harra 3t0:

komruiekchl Al(C;Hs)s ¢ TiCly

FeBr;

TiCl, c Al(CH3)3

TiCl4

AHHOHHO-KOOpAMHAIMOHHAS [TOJIMMEPHU3aLHs IPOTEKACT C YIaCTHEM
karanuzatopoB Opunensa-Kpagrca

karanuzaTopoB L{urnepa-Harra

MOCTMETAJJIOLICHOBBIX KaTaJIN3aTOPOB

JUTUAOPTraHUYECKHUX COETHHEHUM

KommiekcooOpa3oBaHre MOHOMED - KaTaau3aTop 00yCIIaBIUBACT BOBMOXKHOCTh CHHTE3a
TEPMOPEAKTHBHBIX MTOJINMEPOB

ATAaKTUYCCKUX TTOJUMEPOB

CTEPEOPETYIISIPHBIX TIOTUMEPOB

CIOCOOCTBYET CHIDKEHHUIO MOJIEKYJIIPHON MaccChl IIOJIMMepa

KaranuzaTopsl, BEI3BIBAIOIINE CTEPEOPETYIUPOBAHUE B POLIECCE MOTMMEPH3ALUU HA3bIBAIOT
HecTepeocTeuPUIeCKUMU

HECTepeOCeIeKTUBHBIMHU

CTEPEOCENICKTUBHBIMH

cTepeocnenupuUeCKUMU

Haub6osee pacnpocrpanennbiii karanu3arop Llurmepa-Harra

komriuiekc BF; ¢ Bogoi

KOMIUTIEKC HUHTHJIPHHA C aMMUAAKOM

KOMIUTIEKC HUTPOIPYCCHUIa HATPHUS

koMIutekc Terpaxyiopuzaa tutana TiCly ¢ tpusTinamromuaneM Al(CoHs)s

W oHHO-KOOPIUHAITHOHHAS TTOTUMEPU3AITUS OTIUYACTCSA OT HOHHOM TeM, UTO aKTy TMPUCOSAUHCHHS MOHOMEPA
MPENIECTBYET €ro KOOPAUHAIMS Ha KaTalnu3aTope

MPENIECTBYET €0 HOHU3AIINS B PACTBOPE

CIocoOCTBYET (POTOXUMHUYECKOE HHUITUUPOBAHHE

MPEINIECTBYET €r0 KOOPIAUHAIMS Ha aKTUBHOM LIEHTPE

ITpu nonumepuzanuu Ha katanusaropax [{urnepa-Harra koopauHanus

o0ecreynBaeT MPUCOEIMHEHIE MOHOMEPA B OMIPEACIICHHOM POCTPAHCTBEHHOM OI0KEHUH
o0ecrieunBaeT MPUCOCIMHEHIE MOHOMEPA B OECTIOPSIOYHOM MPOCTPAHCTBEHHOM TIOJI0KEHUH
crocoOCTByeT ycmieHuro cBs3u 11 - C

cnocoOcTByeT ocnadnenuto cBsizu Ti - C

Baok 3

Kakoro crioco0a mojumepu3aldy He CyIIECTBYET
MOJIMMEPU3AIIHS B TBEPIOH (haze
MOJIMMEPU3AIIHS B MACCE

MOJIMMEPU3ALIHS B CYCIICH3UU

MOJIMMEPU3AIIHS B TA30BOM paspsize

CriocoOBI MPOBEICHUS TOTMMEPU3AITUT
B OJIOKE

B pacTBOpe

B MaTpHUIIS

B BaKyyMe



BriodHast monuMepH3aIiys 3aKI09aeTCs B MOJIMMEPH3ai MOHOMEPa
B BOJIC

B NIPUCYTCTBUH OPraHUYECKOTO PACTBOPUTEIIS

B OTCYTCTBHHU PACTBOPHUTEIIS

B TBepIOi (aze

brounas nonauMepu3sanus Takxe Ha3bIBACTCA
HOJIMMEPHU3ALMEN B BAKyyMe
HoJIMMEpHU3alMeil B Macce

MOJIMMEPU3ALIUEN B OMYJIbCUN
[OJIMMEPH3ALIUEN B CYCIIEH3UN

ITo mepe monmmepu3aIuu B 6J10Ke
3aTpyIHACTCS OTBOJI TEILIa
YMEHBIIAETCS BI3KOCTH CPEIIbI
yIIy4IIaeTcst OTBOJI TeIlia
YBEJIIMYUBACTCS BI3KOCTH CPEJIbI

Bbrounyro nonuMepusanuo NpoBOAST

B IIPUCYTCTBUHU OPraHUYECKUX NIE€PEKUCEi]
B nipucytctBuM SnCly

B IPUCYTCTBUY MHUIIMATOPOB

B IIPUCYTCTBUU MUHEPAJIBHBIX KHCIOT

Brounyro monuMepu3auo mpoBOIST
C MaJloii CKOPOCTBIO

C BBICOKOM CKOPOCTBIO

B 0OJBIIIOM 00BeMe

B HEOOJIBIIOM 00BEME

[To "makoBomy" croco0y MoTUMEpHU3aIiH, B KAYECTBE CPEIbI MPUMEHSIOT PACTBOPHUTEIh, B KOTOPOM
PacTBOPSETCS TOJIbKO MOHOMEP

pacTBOpsieTCS U MOHOMED, U TOJIUMEP

pacTBopsieTcs TOIBKO TOIUMED

CymiecTByeT cnocod MOoTUMEpU3aIiy, TIPOBOASIIMNCS B PACTBOPHUTETIE, B KOTOPOM
pacTBopsieTcs MOHOMED, HO HE PACTBOPSETCSI MOJMMEP

pacTBopsieTcs OJIUMED, HO HE pACTBOPSETCS MOHOMEP

pacTBOpAETCS U MOHOMEP, U TMOJIUMEP

B pactBOpe nmpoBoAST TIIaBHEIM 00pazoM
(hOTOXMMHUYECKYIO TTOJIMMEPH3AIIHIO
PaAMKATBHYO TOJTMMEPHU3AIIIO
KaTaJTUTHYECKYIO ITOJTMMEPH3AIIHIO
MOHHYIO TIOJMMEPHU3AIII0

B xauecTBe qUCIIEPCHOHHON CPEebl P MOTMMEPU3ALUH B SMYJIBCHH O0BIYHO HCIIOJIB3YIOT
MHHEPAIBHYIO KHCIOTY

BOJY

a¢up

CIIUpT

B 3aBHCHMOCTH OT crtoco0a MPUroTOBICHHS AMYJILCHA MOHOMEPA B BOJIE U YCJIOBHI NIPOBEICHHS TIOJTHMMEPU3AIH
pasauyaroT
O104YHYI0
COOCTBEHHO AMYJIECHOHHYIO (JIATEKCHYIO)
CYCIICH3UOHHYIO (KareIbHYIO)
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MaTPUYIHYIO

B kauecTBe 3MynbraTropoB Ipy 3MYJIbCHOHHOHN TOTHMMEPHU3AIIH IPUMEHSIOT
Kpaxman

HATPUEBBIE COJIM APOMATHUYCCKUX CYTh(OKUCIOT

MbLIa

KIJIETYATKY

[elicTBrE AMYIBraTOPOB COCTOUT B
YMEHBIIIEHUE SMYJIBIUPOBAHUS MOHOMEDA B BOJIE
YBEJIUUYCHUE SMYJIBIUPOBAHUS MOHOMEpPA B BOJIE
YBEJIMUYCHHUE MOBEPXHOCTHOTO HATSHKCHUSI
CHIDKEHHE TIOBEPXHOCTHOTO HATSHKCHUS

Co3anre MOBEPXHOCTHOH IUICHKU AMYJIbraTopa Ha Karuisix MOHOMepa
HE BJIMSCT Ha CTAOWMITU3AIUIO SMYJIbCUN

CIOCOOCTBYET pa3pylLICHUIO SMYIbCHU

CITIOCOOCTBYET CTaOMIN3AINN IMYITBECHN

CIOCOOCTBYET JACCTa0MIIN3AIIUN SMYITHLCUU

MexdasHasi MOTUKOHACHCAITHSI IPOBOIUTCS

B pacTBOpE

Ha TPaHUIIC pa3/ielia IByX HECMEITUBAIOIIUX KUIKOCTEH
B pacIuiaBe

B TBepIOi (haze

Bonbimas npogoKUTenbHOCTh JKU3HH PajliKaia HaOltoqaeTcs MpH
MOJIMMEPU3AIINY B TBEPIOH (haze

MOJIMMEPU3AIINN B )KHUIIKOH (paze

ra3odasHoi ToJTUMepU3aIul

CYCIICH3MOHHOU MOJIMMEPU3ALINU

CrabunuzaTopaMu SMyJIECHH TIPHU MPOBEICHUH TTOIUMEPHU3AINH SBIISIOTCS
KpaxmaJjl ¥ MMOJUBUHUIOBBIA CITUPT

METUJILEIUTION03a U 3TUIICH

MTOJIMMETAKPHUIIOBAsT KHCIIOTa M OEH301T

K umnciry 0ocCHOBHBIX KOMIOHEHTOB TPAJUIIIOHHOTO BapHaHTa SMYJIbCHOHHOM IMONMMEPHU3AIH OTHOCSITCS
MOHOMeEp, BOAa

BOJIOPACTBOPHUMBII HHUIIATOP

PETYIATOPHI MOJIEKYIISIPHOW MacChl

YKCYCHAasl KHCIIOTa

KanenbHas (CycrieH3MOHHAS ) TOJTMMEPH3AIIUS OTINYAETCS OT COOCTBEHHO dMYJIIBCHOHHOW TEM, YTO TOIy4aeTCs
rpyboaucnepcHas ra3oo0pa3Hasi B3BeCh

Oounee rpybast SMyIbCHSI MOHOMEpPA B PacCTBOPUTEIIE

TOHKAsI SMYJIbCUSI MOHOMEpPA B BOJIE

OJTHOPOJHAs AIMYJIbCHUS

Bbuok 4
[NonukonaeHcauus
HEOOpaTUMBIH TpoLece
LIETHOM mpoliecc
CTYNEHYAThIH poLecc
BO3MOXHa 00PaTUMOCTb

HOJ’II/IKOHJIGHC&HI/IH - CTynquaTBIﬁ IMpoueCC MOJy4YCHH ITOJIMMEPOB U3



oM YHKITHOHATBHBIX COSTUHCHHH
MOHO()YHKIIHOHATBHBIX COCTUHCHHM
OM(YHKIIMOHATBLHBIX COSTMHEHUI
BUHWJIOBEIX MOHOMEPOB

B roMononnkoHIeHCANN Y4aCTBYIOT MOJIEKYJIBI

JIBYX MOHOMEPOB, COICPKAIUX OAWH THUM (QYHKIHOHATIBHBIX TPYIIIT
JIBYX MOHOMEPOB, COJIEPIKAIIETO0 JBa TUTA ()YHKIIMOHAIBHBIX TPYIIIT
OJTHOTO MOHOMEpA, COJIEPKAIIETO JBA THITA PYHKITMOHAIBHBIX TPYIIIT

I'erepononukonaeHCAMS - pEaKIMK C YYaCTHEM MOJIEKYJ MOHOMEPOB, COAEPKAIINX pa3IMYHbIe
(YHKIIMOHABHBIC TPYIIITHI

CHOCOOHBIE B3aMOJIEHCTBOBATE IPYT C IPYTOM

HECTIOCOOHBIE B3aUMOACHUCTBOBATH APYT C APYTrOM

CIOCOOHBIE B3aMMOEHCTBOBATh C TPETHUM MOHOMEPOM

CXeMaTHYHO PEaKIHio MOJUKOHACHCAIIMH MOYKHO 3aIHCATh B BUJIC
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

JlaiiTe Ha3BaHME MaKpOMOJIEKYJIE TOJIMMEPA U KAKOW peakiiei MOJIUKOHIEHCAIIUU TTOJTyYaeTCs
[-0-cHcrz-0-¢< 5o
1] 1]

TeTePOTONINKOH ICHCAITUS
MOJIMATHIICHTEepedTaIaT (JJaBCaH)
TOMOTIOJTMKOH/ICHCAIIHS
MOJIUTeKCA3TUIICHATUTIAMUT

Kaxoit TemmnepaTypHBIi pe)KUM CIIeIyeT BRIOpaTh IS TIOMyYCHHUS MTOJIMaMuIa ¢ 00jIee BEICOKON MOJICKYIIIPHON
Maccou

BBICOKHE TEMIIEPATYyPHI

CHaJaja HU3KHE, TOTOM MOBBIIIEHHBIE TEMITEPATYPHI

CHayaJia BEICOKHE, IOTOM MOHMKEHHBIE TEMIIEpaTyphl

HU3KUE TEMIIEPATYPhl

B mporiecce nonukoHaeHCATME MOHOMEP(-BI) MCUEPITHIBACTCS (-IOTCSI):
B KOHIIE TpoLecca

Ha paHHUX CTA/IUAX PEaKIIUU

B cepeJinHe mporiecca

[MonmukonaeHCaIMs

Bcerja conpoBoxkaaeTcs BeiieneHnueM HMC
00OBIYHO cOTpOBOXKIaeTcs BeiAeeaneM HMC
HE comnpoBoXkaaeTcs BoiaeneaneM HMC
00BIYHO OOpaTHMEIH MPOIIECC

BCerJa HeoOpaTHUMBIN TTPoIIece

JaiiTe Ha3BaHWE MONUMEPY, M K KAKOMY THITY PEaKIUH MMOJTMKOHEHCAIINHA OTHOCHUTCSI:
OH

\@/ EHEH..E_
n

reTEePOTONUKOHICHCAITUS
TOMOTTOJTUKOHACHCAIINS
MOJIMMETHIICHPEHOIT
[Monudopmanbaeru



Peakrus ¢ ygactueM MoOJIEKyJI MOHOMEPA, COACPKAIIETO pa3InIHbIe (PYHKIIMOHATIHHBIC TPYIIIBI HA3BIBACTCS
TOMOITOJNKOHICHCAIIUEH

TETEPOIOIUKOHICHCAUEH

MOJIMIMKJIOKOHI€HCAL e

KOJBbYATO-IICITHOM ITOJIMKOHACHCAITHCH

Kaxoit mporiecc mpoTekaeT ¢ BeIIeTICHHEM HU3KOMOIECKYIIIpHBIX poaykToB (H2O, NH3, H,S)
MOJIMMEPH3aIIUs

MTOJIMKOHICHCAIUS

KaTHOHHAS MTOJIMMEPU3AIIUS

AQHMOHHAS TIOJIUMEPU3AITHSI

JInnHeliHble MoNMMMEpHI MOTYy4atoT

TIPH MTOJIMKOHICHCAITNH MO YHKIIHOHAIBHBIX MOHOMEPOB

TIpY IMHEWHO MOJIMKOHAEHCAITNN MOHO(DYHKIITMOHATIBHBIX MOHOMEDPOB
MIPY JINHEHHOM NOJIMKOHAECHCALNU OU(PYHKIMOHAIEHBIX MOHOMEPOB
MPY TIOJTMKOHICHCAIIMH TPU(DYHKIIMOHATBHBIX MOHOMEPOB

TpexmepHbIe (ceTyaThle, CUTUTHIE) CTPYKTYPHI MOJTUMEPOB TOTYIAIOT

MIPY TUHEHHOM MOJIMKOHICHCAITUN MOHOMEPOB ¢ OM()YHKITMOHATBHBIMH TPYIIIAMH

MIpH TMHEWHO MOIMMEepH3aid MOHOMEPOB C TPUPYHKIMOHATHEHBIMHU TPYIIIIAMHU

MPU TPEXMEPHOW TIOIUKOHICHCAIIUH MOHOMEPOB C TPEMsI HITH OOJIBITHUM YHCIOM (DYHKIIMOHATBHBIX TPYIIIT
MPY TONMHKOHIEHCALUK MOHOMEPOB C OIHON (PYHKIMOHATBEHON TPYIION

HJ’IH MMpOLCCCOB TMOJMKOHACHCAIIUN XapPAKTCPHLI CJICAYIONINC MapaMETPEI ITpoHecca
CTPOCHHUE DJIEMCHTAPHOI'O 3BC€HA IMMOJIUMEPA OTINYACTCA OT CTPOCHUA UCXOAHOTO MOHOMEpa
BO3MOKHa 06paTI/IMOCTB mnmponoecca

H606paTI/IMOCTB pcakuumn

CTPOCHHE COCTAaBHOI'O 3B€HA OKBUBAJICHTHO CTPOCHUIO MOHOMEpPA

HNCYE3HOBCHHE MOJICKYJ MOHOMEpPA B KOHIIE IIponecca

PaznuuaroT paBHOBECHYIO M HEPABHOBECHYIO MOJMKOH ICHCALIMIO, IPUHIIUIHAIBHBIM OTIUYHEM 3TUX IIPOLIECCOB
SIBIISIETCSI:

BO3MOKHOCTP ITPOTEKAHUS B 0OPATUMBIX MPOIleccax 00PaTHBIX peaKInuit

B3auMozeiicTeue noaumepa ¢ HM nmpoaykrom

HEBO3MOXKHOCTh MPOTEKAHUSI OOPATHBIX peaKIui

C HU3KOMOJIEKYJISIPHBIM IMPOTyKTOM MOJTUMEP HE B3aUMOJECHCTBYET

[Ipekpamenne oOpazoBanus monumepa (0OPbIB LK) MPH TOJTUKOHCHCAIIMN CBSI3aHO C:
CHIDKEHHEM PEaKIIMOHHON CIIOCOOHOCTH (DYyHKITHOHATBHBIX TPYIII

BO3PaCTaHUEM PEAKLIMOHHON CIIOCOOHOCTH (PYHKIIMOHAIBHBIX IPYILI

Jie3aKTHBALMEe KOHLIEBHIX (PYHKIIMOHATIBHBIX TPYIIIT

aKTHBaLUEH KOHIEBBIX QYHKIHOHATBHBIX TPYII B KOHIIE TIpoLiecca

CHKeHMe peaklMOHHON crtocoOHOCTH (DYHKIIMOHATIBHBIX TPYIIT MOHOMEPOB CBSI3aHO C JICHCTBHEM (PH3HUYECKHX
(haKTOpOB TaKUX, TAK:

BBICOKasI BI3KOCTb CUCTEMBI

HU3Kasl BI3KOCTh CHCTEMBI

BBITIA/ICHUE TTIOIMMEPA B OCAJIOK

YBEJIMUYCHHE JABJICHUS U TEMIIEPATyPhI

Ha3oBute HMKE IPUBEACHHBIN NOJUKOHAEHCALMOHHBIN IIOJUMED, KAKOBA €r0 CTPYKTYpPA U 10 KAKOMY THUILY
PeaKLU OIUKOHACHCALMY OH IIOJIyYEeH:

(-NH-(CHz)G-NH-ﬁ-(CH2)4-E-)n
o)

TOMOITOJIUKOHIEHCALINS



JIMHEHHBIN

HailJIoH

MOJIMaMU/T

Baok 5

Kaxkue mpu3Haku OTIMYAIOT MOJIUMEPHI OT HU3KOMOJIEKYJISIPHBIX COCAUHCHUM:
a) TIoxast paCTBOPHMOCTH; €) 2JIaCTHYHOCTb;

0) HaOyxaHue NMPH PaCTBOPEHUH; K) HA3Kash XPYMKOCTh;

B) HU3Kasl BA3KOCTh PACTBOPOB; 3) TEPMOILTACTHYHOCTH;

T') BBICOKasi BSI3KOCTh PacTBOPOB; 1) TEPMOPCAKTHBHOCTB,

1) HECIIOCOOHOCTh K KPUCTAJLTU3AIIHH; K) 3JIEKTPOIPOBOAHOCTE?

0,1, ¢, K

a,0, 1,3, 1, K
0,1,1,¢3,1

Kaxkue monumMepsl MOT'YT UCIIOJIB30BATHCS B IPOU3BOICTBE BOJIOKOH
MO0BIe, HE3aBUCUMO OT THOKOCTH MaKPOMOJIEKYJT

JINHENHEBIE, THOKOLIETTHEIE

MIPOCTPAHCTBEHHEIC, JKECTKOIICITHBIC

JIMHEHHBIE, )KECTKOIICITHEIC

JIMHEHHBIC M Pa3BETBIICHHBIC, THOKOIICITHBIC

BeiectBa, 4epe3 KOTOpbIC OCYIIECTBISIETCS TIepeiaya ey Ha3bIBAIOTCS
AHTHOKCHIAHTAMU

aHTH(pU3aMu

peryisTopamMu

KaTaJIn3aTopaMu

YKaxuTe KaTaau3aTopbl KATHOHHOMN NOJIMMEPU3ALINU
AlCl;

Al(C>Hs)s

TiCl4

SnCly

B3aumogeiicTBue kapOkaTHOHA ¢ MOJIEKYJIaMU MOHOMEpA MPEACTABISIOT COO0H peaKInio
WHUIMUPOBAHUS TIpoIecca

0o0OpBbIBa 1IN

PEIUKITH3AIHH

pocra 1enu

OOpBIB LIENH peakuy KAaTHOHHOW MOJTMMEPH3alliH CBSI3aH C:
OTILEIJICHUEM IPOTOHA

MPUCOEIUHEHUEM MTPOTOHA

3aMelIeHHeM MTPOTOHA Ha aKTHBHYIO TaJIOT€HOBOIOPOIHYIO TPYIITY
MIPUCOEIUHEHUEM THAPOKCUIBHOMN TPYIIIIBI

Jyis mpoTeKaHus Mpoliecca MHUIUUPOBAHUS KATHOHHON TIOJIMMEPHU3aIluH B IPUCYTCTBUH KaTaIlu3aTOPOB
Opunensa-Kpadrca HeoOX0quM0 HATHIHE:

JIOHOPA MPOTOHA (BOJ]a, MUHEpaIbHAasl KHCIIOTA)

coKaTamm3aTopa

aKIenropa npoToHa

BOJIOOTHHMAIOIIIETO CPEJICTBA

MOJ'ICKyJ'IHpHyIO MacCy NoJMCTHUPOJIa MOXKXHO PEryjiIupoOBaTh:



CKOPOCTBIO TTepEeMEITNBaAHU
TeMIepaTypoi MoauMepu3aliuu
TUIIOM PACTBOPHUTENS
KOJIMYECTBOM PACTBOPUTEIS

B 3aBucuMOCTH OT IPUPOABI aKTUBHOTO IIEHTPA Pa3INyaroT
MIOJIMKOHICHCALIUIO

paauKaIbHYIO TOJUMEPHU3aLIUIO

MTOJTUITUKITU3AIIIO

MOHHYIO TIOJHMMEPHU3AIII0

XapakTeprucTHKa NpoIliecca MoJNMEpPH3aIuH:
LIETHOM mpoliecc

CTYIEHYATBIH MPOIECC

MOHOOOMEHHBIN TIPOIIeCC

XapakTepuCcTHKa MpoIiecca NOJIUKOHICHCAIINH:
LIETIHOM mponecc

CTYIEHYATBIH MPOLECC

HMOHOOOMEHHBIN TIPOIIECC

CTyIHEO0Opa3HbIi mpoiecc

MexaHu3M Mporiecca MoJTMMEPU3aAIIHHT:

MIOCJIeI0BATEIHFHOE MTPUCOCTUHEHUE TI0O MIOHHOMY WM PAANKATFHOMY MEXaHU3MY
3aMelleHne

LMKJIA3aLis

OKHCIIUTEJILHO-BOCCTAHOBUTEIBLHEIN

MexaHn3M Tpoliecca MOJTUKOHICHCAITHH:

MOCJIeI0BATEIHFHOE MTPUCOCTUHEHUE TI0O MIOHHOMY WIH PAAUKATHFHOMY MEXaHU3MY
3aMeIlcHHE

LIMKJIA3aLs

OKHCJIUTEIbHO-BOCCTAHOBUTEILHBIN

OO6paTMOCTh Tporiecca MOTHKOHIEHCAIINH:
HeoOpaTnMa

BO3MOKHOCTb 00PaTUMOCTh

Bceryia ooparumMa

Brizienenne HU3KOMOJIEKYIISIPHBIX COSTUHEHHUH B TIPOIIECCE MOTMMEPHU3AITHH:
BBIJICIISTIOTCS

HE BBLICIISIFOTCS

BO3MOHO 00pa30BaHUE B XOJIC PEaKIHH

HEBO3MO)KHO 00pa30BaHUE B XOJIC PEAKIHH

Brigenenne HU3KOMOJIEKYIAPHBIX COETMHEHUH B MPOIIECCE MOJMKOHICHCAITUH:
BBIJICIIIIOTCS

HE BBIJIEISIOTCS

BO3MOYKHO 00pa30BaHHUE B XOC PEAKIIHH

HEBO3MOKHO 00pa30BaHKE B XOJC PEAKIIUN

CTpoeHne coCTaBHOTO 3BEHA MOJMMEpa, 00pa3yroerocs B Mpolecce MoTUMEpU3aIIHH:
SKBUBAJIIEHTHO CTPOCHUIO MOHOMEPA

OTJIMYAETCS OT CTPOCHHUS UCXOJAHOTO MOHOMEPA

TOJILKO B OT/CIBHBIX 3BEHBSIX MOJIMMEPA COXPAHICTCS

CTpoeHue cOCTaBHOTO 3BEHA MOJIMMepa, 00pa3yroIIerocs B Mporecce NOJIMKOHICHCAIINH:

9KBUBAJICHTHO CTPOCHUIO MOHOMEpa
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OTINYACTCA OT CTPOCHUA UCXOQHOTO MOHOMEpaA
TOJIBKO B OTACJIBHBIX 3BCHBAX IMOJIUMEpPA COXPAHACTCA

HcueznoBenue MoIeKys1 MOHOMEpPA B MPOLIECCE MOTUMEPH3aLNH:
MPOMCXOJIUT B KOHIIE Mpolecca

MPOMCXOJIUT Ha PAHHUX CTA/IUAX PEAKIIUH

MPOMCXOJNT B CEpEIUHE TpoLiecca

HE MPOUCXOTUT

HcuesnoBeHrne MoJeKysl MOHOMEpA B IIPOLIECCE MOJUKOHCHCAUU:
MPOMCXOAMT B KOHLIE ITPOLECCa

MPOUCXOJIUT Ha pAHHUX CTAJIUSIX PEaKIUU

IIPOUCXOAUT B CEpEAUHE IpoLecca

[Ipu monukoHAEHCAITUN 00pa30BaHHE ITOJIUMEPA TTPOUCXOINT 3a CUET:
B3aMMOCHCTBUS (H)YHKITHOHAIBHBIX TPYIIIT

pa3pbiBa KpaTHBIX CBA3EH

NPOTEKAHUS UUKIU3ALHUU

MPOTEKAHUS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX MPOLECCOB

OCJ'IO)KHSIIOH_H/IMI/I q)aKTOpaMI/I MMPOTCKAaHNA PEAKIIUHN MMOJIMKOHACHCAIUTIO SABJIAIOTCA:

LUKIIU3a10Us MAKPOMOJIEKYJT
JECTPYKIIHSI MAaKpPOMOJIEKYT

O50kMpoBaHKEe (YHKIMOHAIBHBIX TPYII MOJIEKYJIAMH PACTBOPHTEIS
MOBBILIEHHUE BA3KOCTH PEAKIINOHHON CHCTEMBI

He)KeJaTeNIbHbIE peakuy GYHKIUOHAIBHBIX TPYII C PACTBOPUTEISIMHU

ConyTCTBYIOIUME MPOLIECCaMU PEeaKIUi MONUKOHIEHCANH SBIISFOTCS:
LOUKITU3a10Us MAKPOMOJIEKYJT

JECTPYKIIHSI MAaKPOMOJIEKY

050KkMpoBaHKE (QYHKINOHAIBHBIX IPYII MOJIEKYJIAMH PACTBOPHUTEIS
MOBBILIEHHUE BA3KOCTH PEAKIIMOHHON CHCTEMBI

HeXKeJaTeJIbHbIe peakuy GYHKIUOHAIBHBIX TPYII C PACTBOPHUTEISMHU

K ¢msmuecknm comyTCcTBYIOMMM MIPOIieccaM PeaKIMK TOTUKOHIEHCAIIMA OTHOCSIT:

OJIoKMpoBaHUE (PYHKIIMOHATIBHBIX TPYIIIT MOJICKYJIAMU PaCTBOPUTEIIS
MOBBIIICHUE BSI3KOCTU PEAKITMOHHON CUCTEMBI

He)XXellaTellbHbIE Peakny (yHKIIHOHAIBHBIX TPYIIIT C PACTBOPUTEISIMHU
BHJOM3MEHEHNE (DYyHKIIMOHAIBHBIX TPYIIT

K xummaeckum COIIYTCTBYIOLIUM IIPOLIECCaM PEAKINU MMOJTUKOHACHCAIIUNU OTHOCAT:

OmoxupoBaHue (PyHKIIMOHATHHBIX TPYIIIT MOJIEKYJIAMH PaCTBOPUTEIIS
MOBBIIICHUE BSI3KOCTU PEAKIIMOHHON CUCTEMBI

HEXEJIATeNIbHBIC PeaKIMK ()YHKIIMOHAIBHBIX TPYIII C PACTBOPUTEIISIMU
BUJOM3MEHEHNE (PYyHKIIMOHAIBHBIX TPYIIT

I[J'I}I H€06paTI/IMI>IX MpOHECCOB MOJIUKOHACHCAIIUN XaPAKTCPHBI:
BBICOKHE CKOPOCTH

MaJibI€ 3HAYCHH DOHEPIUU aKTHUBAIUU

MMPOLCCChI 9K30TCPMUYHBI

MaJibI€ CKOpPOCTHU

OoJIbIIINE 3HAYEHUS OHEPrur aKTUBAIIUN

Jiis 0OpaTUMBIX TIPOIIECCOB TOJTMKOH IEHCAIIMH XapaKTEPHBI:
BBICOKHE CKOPOCTH

MaJible 3HAUCHUSI SHEPTHH aKTHBAITUU

MPOLIECCHI IK30TEPMUUHBI

MaJble CKOPOCTH
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OOJIbIIIFE 3HAYCHHUS OHEPrur akKTUBAIUN

q)aKTOpBI, BJIMAIOIINEC HA MOJICKYJIAPHYIO MAacCCy NPOAYKTOB MOJUKOHACHCAIIUU:
FJ'IY61/IH3 npeBpanicHuss MOHOMEPOB B ITOJIMMEP

COOTHOIICHUEC NCXOAHBIX MOHOMEPOB

YCJI0BUA CHUHTE3a

KOHOCHTpAHU PaAUKAJIbHbIX HHUITUATOPOB

paauaniMOHHOC U3JIYyYCHHUC.

Jiist nocTHKeHUs! BBICOKMX 3HaueHni MM nommydaemMoro nojimmepa B npoleccax MOJIMKOHICHCAUH TpedyeTcs:
9KBUMOJIIPHOE COOTHOIIIEHNE MOHOMEPOB

COOTHOIIICHHE MOHOMEPOB 1:3

COOTHOLIIEHHE MOHOMEPOB 2:3

COOTHOLIEHHE MOHOMEPOB 2:5

[Tpu npoBeneHnyn peakyuu MexpazHOH MOITUKOH/ICHCAIINH:
KOHCTaHTBI CKOPOCTH BBICOKH

KOHCTaHTbI CKOPOCTH HU3KH

HIPOLIECC NPOBOJUTCS IIPU HU3KUX TEMIIEPATYPAX

MIPOLIECC MPOBOAUTCA MIPH BEICOKHX TEMIIEPATYPaAX

[pu npoBeneHnn peakyuu MexpazHOH MOTUKOHICHCAINN:
[TOJTy4aeTCsl MMOJIMMEP € BBICOKON MOJIEKYIISIPHOM Maccon
MOJIy4aeTcsl OJUMEP C HU3KOM MOJIEKYJISIPHOI Maccou
oOpasyromuiics moauMep paspyuaercs

MOHOMEDBHI J1€3aKTUBUPYIOTCA

YKaxxkure npumMep peakuyuy FOMONOJUKOHCHCALUU:

nOH-R-COOH — [—O-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

YKaxuTe NpuMep peakivu reTeporiouKOHISHCAINH:

nOH-R-COOH — [—O-R-CO —], + nH,0

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

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

U3 6uyHKIIMOHATBHBIX MOHOMEPOB B PEAKITUH MOJUKOHICHCAIINH MTOJTyYaroTCS:
JTUHEHHBIE CTPYKTYPhI MOIUMEPHI

CeTYaThle CTPYKTYPHI OJUMEPHI

CIINTHIE CTPYKTYPHI TOTUMEPOB

TEPMOPEAKTHBHBIE TTOJTMMEPHI

W3 MmoHOMEPOB C TpeMs 1 GOIBIINM YHCIOM (DYHKIIMOHAIBHBIX TPYII B pEaKIWH MOJTUKOHEHCANN 00pa3yoTCs:
JIMHEMHBIE CTPYKTYPBI OJIUMEPHI

CeT4aTble CTPYKTYPHI IIOJIUMEPDI

CUIUTBIE CTPYKTYPBI IOJINMEPOB

Pa3BETBICHHBIE CTPYKTYPBI IIOJIMMEPOB

I'omoyHKIIMOHATBHAS TIOIMKOH/ICHCAIIAS — 3TO peakiysi 00pa30BaHMUs TOJIUMEPOB U3 MOHOMEPOB:
C Y4aCTHEM OJMHAKOBBIX ()YHKLIMOHAIBHBIX TPYIII
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nHO-R-OH + nHOOC-R'-COOH — [— O-R-O-OC-R'-CO —], + 2nH,O
C YYaCTHEM Pa3IHYHBIX PYHKIIUOHAIBHBIX TPYIII
nOH-R-OH + nOH-R-OH — [— O-R— ], + nH,O

IerepodyHKIMOHATTEHAS TIOMKOHICHCAIIUS — 3TO PEaKIUs 00pa30BaHsI MOJMMEPOB U3 MOHOMEPOB:
C Y4aCTHEM OJIMHAKOBBIX (DYHKIIMOHATBHBIX TPYIIIT

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

C YYaCTHEM Pa3IHYHBIX PYHKIIUOHAILHBIX TPYIII

nOH-R-OH + nOH-R-OH — [— O-R— ], + nH,O

IIpuMepsI peHTHHTOBBIX 32JaHMI MO0 AUCHMIIJIMHE
«XHMHUSI BBICOKOMOJIEKYJISAPHBIX coennHennin», (YK-8, IIK-2)

KounTtpoabHas padora Nel
1. Yro sBNsSETCSA KaTaIU3aTOPOM aHHOHHOU MTOJIMMEPHU3AIIAHN:
a) BEILIECTBa OCHOBHOTO, 3JIEKTPOJOHOPHOT'O XapaKTepa, MIeJTOYHbIC METaJUIbl, UX THIPHUIBI K AMHUJIBL;
0) oprannveckue coeInHeHus1 MeTaiioB 1 1 2 rpymnm nepuoandeckoii cucremsr .M. Menneneesa;
B) OpraHUYeCKHe MEPOKCUIBI, THAPOIIEPEKUCH, a30TCOETNHEHUS;
r) nmpotornbie KUcioThl (H2S04, H3P04, HC1O4) 1 xucnotsr JIbtonca (coequnenus ¢popmynsl MeX,, rae Me
- Metail, X - raoren: BFs;, A1C13, SnCl4)?

2. Bo cCKOIBKO pa3 M3MEHHUTCA CPEAHSSI CTENeHb MMOIWMEPH3AllMd X T[ONHMepa TpU IOJIWMEPH3AIHUN
METHJIaKpUIIaTa B Macce, MHULIMUPOBAHHON Pa3fioKeHUEM a30-0uc-n300ytuponutpuia npu 70°C, eciu yBeIHYUTh
KOHIICHTPAIUIO HHALIMATOPA B 4 pasa (BIUSHUEM PEaKIUU MepeIaduu ey npeHeOpeysn):

a) HE U3MCHUTCS,

0) yBeTMUUTRCS B 2 pasa;

B) YMEHBIIUTCS B 2 paza;

T) yMEHBIIHTCS B 4 pasa;

) YBEITMIUTHCS B 4 pasa.

3. Ilpu paaukanbHOU COMOTUMEPH3AITUHU CTHpoa (A) U BUHII arterata (B) KOHCTaHTHI COMOIMMEPH3AITIH PABHEI
ra=55u 1, 0,01. ComomuMep Kakoi CTPYKTYpBI 00pasyeTcs, eciii MOHOMEpHast cMech uMena coctas 1:17

a) AAAA B AAAA,;

0) BBBB A BBBB;

B) ABABABAB;

r) AAAABBBB.

KonTpoabnas padora Ne2
1. Kakue MoHOMEpBI HY>KHO BBIOpaTh IS IIOJIyUEHHs IOJIMMEpa Kiacca MOoJIMaMuioB?
a) NHz-(CHz)s-COOH;
0) HO-R-OH + HOOC-R -COOH;
B) NH»-R-NH;, + HOOC-R -COOH;
r) NaO-R-ONa + HOOC-R-COOH.

2. Kak MOXHO TOBBICHTH MOJICKYJIIPHYIO MacCy MOJIUMEpPa, MOJIy4aeMOro METOI0M 00paTUMOMN
TTOJTMKOH/ICHCAIINN TIPH TaHHOM CTETICHH MpeBpaIieHust «Py»?

a) TMOBBINICHUEM TEMIIEPATYPHI;

0) TOBHITIICHUEM KOHIICHTPAIINN KaTan3aTopa;

B) ynaneHuem Beigensiomerocss HMC;

I) BBeICHHEM MOHO(DYHKITMOHATEHOTO MOHOMEpA.
45



3. Kak u3MeHHuTCS MOJNEKYJIsIpHasi Macca MOJUKOHIEHCAIIMOHHOTO TIOJIMMepa, €CJIM B MOHOMEPHYIO CMECh
BBECTH MOHO(YHKIIHOHAJILHBII MOHOMED?

a) HE U3MCHUTCS;

0) yBEIMYHTCS,
B) YMCHBIINUTCS.

KonTpoabnas padora Ne3
1. Kaxumu MeToaMu MOXHO OIPEAEIUTh CPEIHEMACCOBYIO MOJIEKYJISIPHYIO Maccy IOJIMMepa:

a) METOJIaMH CBETOPACCESIHUS, YIbTpalleHTpuyrupoBanusi, TuQQPy3nOHHBIM;

0) m3Mepss CBOMCTBA, 3aBUCSIIME OT YUCIIA YACTHI[ B PACTBOPE: OCMOTHYECKOE NaBIICHWE, D0YIHO- U
KPHOCKOTIHS;

B) M3Mepss BA3KOCTh PACTBOPOB;

I) XUMHYECKHU METOJ 1O KOJMYECTBY KOHIEBBIX TPYIII.
2. Uto MOXXHO CKa3aTh O KaueCTBE PACTBOPUTENS, €CIIM 3aBUCUMOCTb MPUBEICHHOM BSI3KOCTU PAacTBOpa
MOJIUMEPa OT KOHLIEHTPAIUH OMUCHIBACTCSl YPABHEHUEM:

2
77;1/714& = [77]+ 036 : [77] ’ C
a) XOPOIIHI pacTBOPUTEID;
0) 9-pacTBOpHUTEIND;

B) IUIOXOU PacTBOPHUTEINb;

r) OJHO3HAYHO OTBETUTH HEIB3S.

3. 3aBUCHMOCTh OCMOTHYECKOTO JIABJICHUS OT MOJICKYJISPHOW MacChl TOJIMMEpPa H  TMPHPOJIBI
pacTBOpUTENS B COOTBETCTBUU € BhiBogaMu Diopu-Xarruuca
BEIpaXaeTCs ypaBHCHUEM:

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

2
Kak Fpa(l)I/I‘lCCKI/I MOJXHO IPCACTABUTL 3Ty 3aBUCUMOCTD JI1 MOJIMMEPIOMOJIOTOB B OJHOM PACTBOPUTEIIC:

a) Beep MPSIMBIX, IEPECCKAOIIUXCS B OJTHOM TOUKE RT ;

2
0) mapaJieNnbHBIC IPSIMBIC C HAKJIOHOM B 3aBUCHMOCTH OT KOHCTaHThI XarTHHCA,
B) MpsMEIE, MapaieabHbie ocu abcmmce (Ax=0).

IIpumepbl OMI€TOB K 3a4eTy MO JUCHHUIIMHE
«XHuMHS BBICOKOMOJIEKYJISIPHBIX coequHeHuin» (ITK-2)

BUWJIET Ne 1

1. Ilpeamer u 3amaun HAYKA O BBICOKOMOJICKYJISIDHBIX COCIMHEHUSX. PONb MOTMMEpPOB B KMBOW NMPHUPOJAC M UX
3HAaYCHHE, KaK MPOMBINUICHHBIX MaTEPUAIIOB.

2. Ctpykrypa monumepoB. Korndopmarus makpomosekyit. [ mHOKOCTh ey moJInMEpOB.

3. YkaxuTte pa3nnyusi B CTPYKType MOHOMEPOB ISl TOJIMMEPH3AIMH U TIOHKOHICHCAIINH.

BWIET Ne 2

1. OcuoBubie otananst BMC or HMC. IlpupoaHbie M1 CHHTETHYECKHE TTOTMMEPHI.

2. Pamukanpaas momumepusanus. CrnocoObl MHUIMUPOBAHUS CBOOOJHO-PAIUKANBHON MmonuMepu3auu: (HoTo-,
TEPMHUUYECKOES HHUITUUPOBAHKE, UCTIONH30BAHUE XUMUICCKUX WHUIIMATOPOB. [IpuMepsl.
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3. Iommatunen. CrocoObl monydeHusi. CBOWCTBa MaKpPOMOJICKYJ TOJIMATHIICHA, B 3aBUCHMOCTH OT CITOCOOOB
nonydenus. [Ipumenenue.

BUWJIET Ne 3

1. Knaccuduxanus noimmMepoB 0 XUMUYECKOH IIPUPOJIE AaTOMOB, 00Pa3yIOIIUX ITIaBHYIO LIEIb [10JIUMEpa.

2. Monekynsapaas macca (MM) nonuMepoB, Kak CpelHssi KOJIMYECTBEHHAs XapaKTEPUCTHKA MacChl MOJIEKYJ
MOJIUMEPOB.

3. Honunponuinen. Cnoco0bl MoJTy4yeHus1, CBOICTBa, MPUMEHEHUE.

BUWJIET Ne 4

1. Kmaccudukaiys IoauMepoB Mo MPUHAIEKHOCTH MaKPOMOJIEKYITBI K OTpeeIEHHOMY KJIACCy XUMHYECKUX
coeguHeHuit. IIpumepsl.

2. Peaknuu otBepxacHus. MHUIMATOPHI U KaTaIU3aTOPhI OTBEpxkAeHUs. Touka reneoOpa3oBaHusl.

3. IIpu noHHOM NOIMMEpHU3aIUK BUHIIBHBIX ITPOU3BOAHBIX aKTHBHBIM IIECHTPOM SBJISIETCS KapOuoH. Pacnonoxure

B MOPSJIKE YBEIMYEHHUS PEaKIIMOHHOM aKTUBHOCTH CJIEAYIONINE KapOKATHOHBI:
(CH3);C"; (CeHs)sC™; CH3"; CH; — CH,'

BWJIET Ne 5
1. TomonomuMepsl U COMOIUMEDPHI, TUIIBI COMOIUMEPOB. [IpuMepsl.
2. Ilpupona pactBopoB BMC. CsoiicTBa pacTBopoB moiauMepoB. OTpaHHYeHHOE M HEOTPaHUYCHHOE HaOyXaHUe.
da3oBbIe TUarpaMMBbI COCTOSIHHS PACTBOPOB MOJIUMeEpoB. CTyIHH.
3. Pacnosoxute MOHOMEPHI B MTOPSIKE YBEITHYCHUS MX aKTUBHOCTH B PEAKIIUU TIOJTMMEPHU3AIUH:
bymaouen, uzo0ymuien, aKpulioHUmpUui, CMupoi, MpUuxiopImuieH

BUJIET Ne 6
1. Knaccudukarus moimMepoB 0 TEOMETPUHN CTPOCHUS HX IIeTe MaKPOMOJICKYIL.
2. Metoasl ompeneNcHUs MOJICKYJISIPHOW MAacChl TIOJUMEPOB: OCMOMETPHYECKHH, BHCKO3MMETPHUYCCKUH,
i Py3nOHHBIH.
3. Pacnionoxxure HIKe TPUBEICHHBIE PACTBOPUTENN B MOPSJIKE YMEHBIIICHUS, C MX y4acTHEM, CKOPOCTH Tepeaadun
ey s OOJIBIIMHCTBA MAaKPOPaIUKaIOB:

OMUNOEH30; YEeMbIPEXXTOPUCBLU YeNepoO, SUOPOXUHOH, AMUHbL, MOAYOI, (eHON

BUWJIET Ne 7

1. OcHoBHble nonsATHSA XuMuH BMC: MoHOMEp, onmuMep, OJIMroMep, MaKpOMOJIEKyJIa, OINMEpHAs Lelb, 3BCHO
LenH, CTeneHb nonumepu3anuu. CBsazp Mexxay MM mMoHoMmepa 1 nmonumepa. Crienuduka MOHATHS «MOJIEKYIIsIpHasT
Macca IoJuMepay MPUMEHUTETBHO K TIOIMMEPHBIM BEIIECTBaM.

2. VloHHast monuMepH3anysi, €e 3aBUCUMOCTh OT IPHPOIBI MOHOMEPA U TUIIA IPUMEHIEMOT0 KaTalIi3aTopa.

3. HomuuzoOytuneH. CriocoObl MOTy4eHUsI, CBOUCTBA, IPUMECHEHHE.

BUWJIET Ne 8
1. Kitaccudukariys moJimMepoB 1o XapaKTePUCTUKE PETYISIPHOCTH CTPOSHUS TJIaBHOH 1ienu. [IpuMepsr.
2. XMMUYECKHE PeaKIiy U XUMUIECKHe MPEeBpaIeHNs MoJuMepoB. [lonnMepananornaHbie MpeBpaIieHus.
3. Pacnonoxxute ciaeaylomue MOHOMEPHl B TOPSAAKE YMEHBIIEHUS OTHOCHUTEIBHOM aKTHBHOCTHM B PEaKIUHU
KaTUOHHO-LIEMTHOM COMOIUMEPHU3aALIUU:
usonpeH;, N-MemoOKCUCHUPON, CMUPOJL, U300VMULEeH, BUHUIAUEMAm, MemUIMemaKpuiam

BUWJIET Ne 9

1. Karanuszatopsl KaTHOHHON OJIMMEPHU3aLIiH, POJIb COKATAIN3aTOPOB. MexaHHU3M Ipolecca. DIeMEHTapHbIE
CTaJUH, UX CKOPOCTb.

2. Knaccuduxanus noimmepos Mo NpUHAUIEKHOCTH MAKPOMOJIEKYJIbl K OIPEAEICHHOMY KJlacCy XMMUYECKUX
COCAMHEHHH, 0 XUMUYECKOH MPUPOE aTOMOB, 00pa3yIOIIMX [JIABHYIO Lenb noiuMepa. [Ipumepsr.
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3. YKaXuTe IPpUMEP PEaKIIUH TOMO- U TETEPOIOINKOH ICHCAITHH:

nOH-R-COOH — [—0-R-CO —], + nH,O

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

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

BWJIET Ne 10

1. CtpoeHre MOHOMEPOB, CIIOCOOHBIX BCTYIATh B PEAKIIUIO MOJIMKOHICHCAINH. DYHKIIMOHAILHOCTH MOHOMEPOB H
HX CITIOCOOHOCTH 0OPA30BBIBATH JIMHEHHBIC U CETUYATHIC ITOJIMMEPHI. [IpuMepsl.

2. Tpu du3nYecKUX COCTOSHUSI aMOP(HBIX MOTUMEPOB. TeMIepaTypsl MepexoIoB: TemrepaTrypa crekinoBanus (1)
u Temmeparypa texydectd (T).

3. [Nonmyuenue peHoIBEHO-HOPMATBACTHIHBIX CMOJ (HOBOJIAYHBIC, PE30JIBHEIC).

BUWJIET Ne 11

1. Katnonnas noaumepusanus. KatanusaTopsl 1 cokaTaanzaTopsl. BnusHue npupoasl pacTBOPUTENSL.

2. OrmpeneneHre  MOJEKYJISPHOTO  Beca  IOJNIMMEPA  BHCKO3WMETPUYECKHM  METOIOM,  METOJaMH
YIBTpaleHTPU (YT UpOBaHuUs, CBETOPACCESHHUS.

3. [MomuBuaMWIXI0pHA. CIIOCOOBI ITOTYICHISI, CBOWCTBA, TPUMEHEHHE.

BUJIET Ne 12

1. AHMOHHAS TTOJIMMEPHU3AIINS, TPUMEHIEMBIC B peaKIiu KaTanu3aTopsl. OCHOBHBIC CTAIUH TIpOIecca.

2. Peakmuu nmecTpyKIMM W CIIWBAHWS TIOJIMMEPHBIX Iienedl. Dusmdueckas MECTPYKIHS, XHUMHYECKas
TUAPOIUTUYECKAS TECTPYKIMSI T€TEPOLICTIHBIX MONMUMEpPOoB. [Ipumepsr.

3. [lommypeTtansl. [lomydaenne, mpuMeHEHHE.

BUWJIET Ne 13

1. Crioco0bI ipoBeicHUs peakiuy nouMmepusanuu. [lonuMepusanus B Macce, pacTBOpe, IMYJIbCHU.

2. Tepmuueckasi, XUMHUYECKas, OKHCIUTEIbHAS IECTPYKIUSA; MEXaHHW3M pEaKIUi OKHUCICHHUS MOJIUMEPOB.
AHTHOKCHUIAHTHI.

3. [Nonmakpunonutpui. [lonydenne, npuMeHeHHE.

BUWJIET Ne 14

1. IlonydeHne MOTMMEPOB METOIOM MOJMKOHACHCALMU: €€ OCHOBHBIE OCOOCHHOCTH, OTIMYHE OT PEaKLIUH
MOJIMMEPU3ALIHH.

2. TepmomexaHuyeckue KpuBble aMOpPHBIX TMOJIMMEPOB. BrusHHEe MOJEKyIspHONH Macchl MOJMMEpPOB Ha
TEMIIEPATYPY CTEKIOBAHHUS.

3. HanmmmTe ypaBHEHHE TPEKPAIIEHUS pOCTa LENH MIPH MTOTyYEeHUH MTOINaMHUI0B, ITyTeM T00aBIeHHS KHUCIOTHI.

BWJIET Ne 15

. Tunel peakuuii NOJMKOHAECHCALMM. PaBHOBECHAasT W HEPAaBHOBECHAs IOJMKOHJEHCALUsA, TOMO- U
reTepornonukoHaeHcamnus. [Ipumepsr.

2. Tpu dpu3ndYecKuX COCTOSHUSI aMOP(HBIX MOTUMEPOB. TeMIepaTypsl MepexooB: TemrepaTrypa crekinoBanus (1)
u Temmeparypa texydectd (Tr).

3. Kax nHaspiBarotcsi monumepsl, nonydennsie u3 MonomepoB: CH,=CH-CH,-CH3; CH,=CHCI u CH,=C(CH3)..
Kaxumu criocobamu ux momy4aror.

BWJIET Ne 16

1. Peakmum JecTpyKUMM U CIIMBAaHHUA TMOJHUMEPHBIX Ieneil. Pusnueckas AECTPYKUHUA, XHUMHUUYECKas
TUAPOTUTHYECKAS NECTPYKIIUS TeTEPOIETTHBIX MTOTUMEPOB.

2. OU3NYECKUX COCTOSIHUS aMOP(HBIX MOIMMeEpOB. BinsHue MONEKYIISIpHONH Macchl IOJIMMEPOB Ha TeMIIEpaTypy
CTCKJIOBaHUSL.
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3. [Tomuctupoin. CriocoOb! MOTy4YeHuUs, CBOMCTBA, MPUMEHEHNE.

BWJIET Ne 17

1. Tepmuyeckas, XUMHYECKas, OKUCIUTEIbHAs JECTPYKIHUS; MEXaHU3M pPEAKIUHA OKUCICHHS TOJIHMEPOB.
AHTHOKCHUIAHTHI.

2. Ctekii000pa3HOe, BRICOKOAIACTUYHOE U BA3KOTEKYYEE COCTOSIHAC TIOJTUMEPOB.

3. DIIeMEHTOOpTaHNIECKUE COSTUHEHUS. DnacToMepsl. [1ouCHIOKCaHBI.

BUWJIET Ne 18

1. MeToibl TTOJTy4€HHUSI BLICOKOMOJIEKYJISIPHBIX coequHeHNNA. KaTnoHHas noaumepuzaiusi.

2. [lpupona pactBopoB BMC. CBoiicTBa pacTBOpoB moiauMepoB. OrpaHMYeHHOE U HEOTpaHMUCHHOE HaOyxXaHue.

3. B gyeM oTnuume paBHOBECHO# MOJUKOHACHCAIINK OT HEPAaBHOBECHON? B KakoM cirydae MoJrydaeTcs MOJIMMEp C
00J1ee BBICOKOI MOJICKYJISIPHOM Maccoi u mouemy?

BMWJIET Ne 19

1. Arperartnsie 1 (ha30BbIe COCTOSIHUS BemecTB. AMOp(HBIE, KPUCTATMUECKUE, KPUCTAJUIU3YIOIINECS IOJTUMEPEI.
2. Tunmbl peakuuil mNOMUKOHJEHCAlMM. PaBHOBeCHas M HEPAaBHOBECHAs IIOJUKOHJIEHCAIUsA, IOMO- H
rerepononukonaeHcanus. [lpumeps.

3. Ilepeuncnutre BO3MOMKHBIE METOABI (IPUEMBbI) TOBBIICHUS MOJICKYJSIPHOM Macchl TONMMEpa TpH
MOJIMKOH/ICHCALNH.

BUJIET Ne 20

1. Knaccudukarus moauMepoB MO NPHHAIISKHOCTH MAaKPOMOJIEKYJBI K OMNPEIEICHHOMY KJIAcCy XHMHYECKHUX
COECTUHECHMH.

2. OtHOcuTeNbHas, MPUBEIACHHAS M XapaKTEPUCTHUECKas BI3KOCTb. CBs3b XapaKTEPUCTUYECKOM BSI3KOCTU C
MOJICKYJIIpHO# Maccoi monmMepa. CpeTHeBsI3KOCTHAS MOJICKYJIIpHAs Macca IojimMepa.

3. Homwmatunen. CrnocoObl nonyderus. CBONCTBA MaKpOMOJEKYJ MOJHATHICHA, B 3aBHUCHMOCTH OT CIIOCOOOB
nonydeHus. [Ipumenenue.

9. YueOHO-MeTOAUYeCKOe U MH(OPMAITMOHHOE o0ecredeHne JUCIUTIIMHBI
a) Jluteparypa oCHOBHas
1.Cemunkos 10.J[. Beicokomonekymnsipasie coeauaenus. - M.: Axkanemust, 2014. — 363 c.
2. Kupees B.B. Bricokomonekynspubie coenuaenus. — M.: FOpaiit, 2015. — 602 c.
3. XakumymmH IO.H. Xumus u ¢usuka momumepoB. DU3HYECKOE COCTOSHHE TTOJMMEPOB: ydeOHOE
nocooue / XakumyimuH FO.H. — Kazans : U3natensctBo KHUTY, 2017.—-141 ¢.—ISBN 978-5-7882-2215-8.
—  Tekct: ANEKTPOHHBIN  // 3BC "KoncynmpTanr  crymeHTa'": [caiT]. - URL:
http://www.studentlibrary.ru/book/ISBN9785788222158.html.
4. Csupugo E.b. Kuura o momumepax: cBOCTBa M NpPUMEHEHHE, UCTOPUS MU CETOAHSIIHUN JI€Hb
MaTepuajoB Ha OCHOBE BBICOKOMOJNEKYJsApHbIX coenuHenuit / E.b.Csupunos, B.K.ly6GoBoii —
Apxanrensck: U CADY, 2016. — 392 c. — ISBN 978-5-261-01096-8 — Tekct: anextponHsiii // DbC
"Koncynbrant crynenta": [caifr]. — URL: http://www.studentlibrary.ru/book/ISBN9785261010968.html.
5. lurmaa O.T. Tepmudecknii aHAIHU3 B U3y4eHUU TTOTUMEpOB : yaeOHoe mocodue / O.T.IHummnHa, B.K.
Mumnrazosa, B.A. Iletpos, A.B. Kocrouko. — Kazans : MzgatensctBo KHUTY, 2014. — 99 c. — ISBN:
078-5-7882-1538-9 — Texkcr : anektponusii / OBC "Koncynprant ctymenta" : [cait]. — URL:
http://www.studentlibrary.ru/book/ISBN9785788215389.html.
6. Ky3nenoB B.A. [IpakTrkyM 10 BBICOKOMOJIEKYISpHBIM coennHeHusM. / B.A.Ky3nenoB; MunuctepcTBo
oOpazoBanus U Hayku P®, ®denepanbHOoe rocyaapcTBEHHOE OIOHKETHOE 0Opa3oBaTENIbHOE YUpEKIICHUE
BBICIIETO MpodeccuoHalbHOr0 00pa3oBaHusi «BOpOHEKCKHI TOCyAapCTBEHHBIH YHHBEPCUTET». —
Boponex: WMzmarensckuit qom BI'Y, 2014. — 167 c. : cxem., Tabm. — (YueOHuk Boponexckoro
rOCylapCTBEHHOIO  yHUBepcurera). —  Pexum  gocryma: no  moamucke. —  URL:
http://biblioclub.ru/index.php?page=book&id=441593. — bubnuorp. B ka. — ISBN 978-5-9273-2141-4.
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0) Jluteparypa 1onoJHUTEe IbHAS

8. Oynuan /Ix. OCHOBBI XUMUHU TOJTUMEPOB. - M.: Mup, 1974. — 614 c.
Kaprun B.A., Cnomunckuii I'.JI. KpaTkue ouepku no pu3MKOXUMUU NOAUMEPOB. - M. : Xumus, 1967.

175 c.

DHIMKIIONE NS TOJIMMEPOB B 3-X Tomax. - M.: CoBeTckast sHnmknoneaus. 1972, 1974, 1977.

10. yp A.M. Beicokomornekymsipasie coequHeHus. - M.: Beiciias mkona, 1981. — 656 c.
11. I[IpakTuUKyM 110 BBICOKOMOJIEKYJISIPHBIM COeTuHEeHHIM o1 pen. Akaz. B.A. KabGanosa. - M.:

«Xumusy, 1985.

12. lItunsman .U, TexHOIOTHS MTOTMMEPOB METUKO-OMOTOTHYeCKOTo Ha3HaueHus. [Tomumepsl
MIPUPOJTHOTO MPOUCXOXKACHUS: yaeOHoe mocooue. / M. U. lltuneman — 2-e u3z. (3i1.). — M. :
BMHOM, 2016. — 331 c¢. — ISBN 978-5-93208-198-3 Tekcr : anextponnsiii / 3BC "KoncynsTanT
cryaenta": [caiiT]. — URL: http://www.studentlibrary.ru/book/ISBN9785932081983.html.

B) IIporpammuoe o6ecnieuenne u UHTEpHET-pecypcehl

Ne HauMenoBanue Ne norosopa (JIuueH3ust)
n/n

1 Windows 10 Enterprise Ne 4100072800 Microsoft Products (MPSA) ot
' 04.2016r

) Windows 10 ProforWorkstations Ne 4100072800 Microsoft Products (MPSA) ot
' 04.2016r

3 Windows 8.1 Enterprise Ne 4100072800 Microsoft Products (MPSA) ot
' 04.2016r

4 Windows 8.1 Professional Ne 4100072800 Microsoft Products (MPSA) ot
' 04.2016r

5 Windows 8 Enterprise Ne 4100072800 Microsoft Products (MPSA) ot
' 04.2016r

6 Windows 8 Professional Ne 4100072800 Microsoft Products (MPSA) ot
' 04.2016r

7 OfficeStandard 2016 Ne 4100072800 Microsoft Products (MPSA) ot
' 04.2016r

] OfficeStandard 2013 Ne 4100072800 Microsoft Products (MPSA) ot
' 04.2016r

9 Cucrema TeCTUpPOBaHUS Ne468 ot 03.12.2013 UIT Cynratynun
"| SunravWEBClass P.T.(6eccpouHno)

ObecnieueH J0OCTYN K COBPEMEHHBIM IMPO(ECCHOHAIBHBIM 0a3aM JaHHBIX, WH(OPMAIMOHHBIM
CIIPaBOYHBIM U TTOMCKOBBIM cucteMaM (bubmuorexka COI'Y):
- bubnmnoteke e-library,
- DJIEKTpOHHAs OMOIMOTEKa yueOHoM uTeparypsl (YHUBepcuterckas oudamorexka ON Line)
http://biblioclub.ru/index.php?page=razdel&sel node=1412
http://biblioclub.ru/index.php?page=book view&book id=144210

O0ecnieyeH J0CTYI K COBPEMEHHBIM MpO(eCcCHOHAIBHBIM 0a3aM JaHHBIX, HH(POPMAIMOHHBIM
CIPAaBOYHBIM M MTOMCKOBBIM cucteMam (6ubanorexka COI'Y):
DJieKTpOHHasi OubauorTeka auccepraumii u apropedeparo PI'b (OB/] PI'b)

Tpebyercs perucrpanus B oubimoreke COI'Y

IBC «Yuupepcurerckag onoanoreka ONLINE

Tpebyercs perucrpanus B oubimoreke COI'Y

IBC «HayuHas yJjekTpoHHas o0udanorexa eLibrary.ruy

CamocTosiTenbHasi perucTpanys Ha cauTe
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http://www.studentlibrary.ru/book/ISBN9785932081983.html
http://biblioclub.ru/index.php?page=razdel&sel_node=1412
http://biblioclub.ru/index.php?page=book_view&book_id=144210
https://dvs.rsl.ru/
https://biblioclub.ru/

. IBC «KoHcyabTaHT cTyaeHTa» CTyleHuYecKas 3JIeKTPOHHAS 0H0JIN0TEKA 110
MeIMIMHCKOMY U (apMaleBTHYECKOMY 00PA30BAHNIO, 4 TAKKE M0 €CTECTBEHHBIM Y TOYHbIM
HAYKAM B 11eJIOM
Tpebyercs peructpanus B 6ubnuoreke COI'Y

. IBbC «IOpaiiT» — o0pa3oBaTe/ibHas Cpela, BKIAKYAIMIAS BUPTYAJbHbIN YNTAJIbHBIN 3aJ1
YUYeOHUKOB M Y4e0OHBIX I0CO0OMIi OT ABTOPOB M3 BeAyIIMX BY30B PoccHu o BceM HanpaBjieHUsIM
U CNIeNMATbHOCTAM
Tpebyercs peructpanus B 6ubnuoreke COI'Y

. SpringerCustomerServiceCenterGmbH (6a3a maHHBIX, coaepiKalllue >JICKTPOHHBIC H3IaHUS
m3marenbeTBa SpringerNature 3a mepuox 2011 — 2017 rr. (MOTHOTEKCTOBAas KOJUICKIHS B
konmyecTBe 46 332 kHUT)

JInuynelii kadouner Ha caiite COI'Y http://portal.nosu.ru/
Caiit qucrannuonnoro odyyenust COI'Y http://lms.nosu.ru/

PexomeHayeMble HHTEPHET-aJpeca Mo XUMHU:
1. Weisberg M., Needham P., Hendry R. Philosophy of Chemistry (First published Mar 14, 2011) // The
Stanford Encyclopedia of Philosophy. Edited by Edward N. Zalta.
http://plato.stanford.edu/entries/chemistry/
2. HYLE. International Journal for Philosophy of Chemistry. http://www.hyle.org/journal/concept.htm

ba3bpl 1aHHBIX:

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

I') MeTOAMYeCKHe YKa3aHHs, pa3padoTaHHble cocTaBuTeasasMu Pabdoueil mporpaMmel.

1. Yueopuna T.M. Bseodenue 6 Xumuio 6blCOKOMONEKVIAPHBIX COeOUHeHUll . yie0.-MeTo/1. Tocodune
ISl CTYZICHTOB XUMHUKO-TeXHoJornueckux (akynpreros. //T.M.Huropuna; ®I'6OY BO «Cesepo-
OcetuHckuil rocynapcTBeHHbId yHuBepeuteT uM. K.JI.XerarypoBa» — Bnanukaskas, 2018. — 87 c.

2. Yueopuna T.M. Ilpaxmuxym «BsicokomonekyiapHvle coeOuneHus»: y4e0.-MeTO/A. MOocoO0ue s
CTYJICHTOB XHMHUKO-TEXHOJOTHYECKOTo (akynprera (OakajmaBpuaT), HalpaBlIeHUE — XUMUSA
(04.03.01) / T.M.YHuropuna; ®I'bOY BO «CeBepo-OceTuHCKUI TOCYyAapCTBEHHbIH YHUBEPCUTET
um. K.JI. XerarypoBa» — Bnaaukaskas, 2018. — 44 c.
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http://www.springer.com/
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http://lms.nosu.ru/
http://plato.stanford.edu/entries/chemistry/
http://www.hyle.org/journal/concept.htm
https://www.scopus.com/
https://clarivate.com/webofsciencegroup/solutions/web-of-science/

DJIEKTPOHHBIE Pecypchl 00ecnednBaIOIINe PEeATN3ANMI0 00Pa30BaATEIbHBIX MPOrPaMM

PT'BOY BO «CeBepo-OceTHHCKHUI rocyfapcTBeHHbIN yHUBepcuTeT nMeHH Kocta JleBanHoBH4a XeTarypoBa»

HaunmeHnoBanue CaeeHus 0 Ne norosopa . Ko.u-Bo
Ne Ipunapaex- Anpec Cpok aeiicTBust XapakTepucTuka
No DJIEKTPOHHOT O oc caiita npaBo- Ha MpaBo SAKIIOUCHHOI0 1010BODA TOYeK JocTyna/ ocTvna
h pecypca Hoety ur obsanartene ucnouab3oBanus I6C JHOYICHHOTO 10T0OBOP noJib3oBareei poctyn
Horosop Ne 135-06/14
or 12.09 2014 r. 12.09.2014 r.-11.09.2015 r. 7000
Horosop Ne 167-08/15
o1 12.09 2015 r. 12.09.2015 r.-11.03.2016 r. 7000
JloroBop Ne 58-02/16
o7 09.03.2016 1. 12.03.2016.1.-11.09.2016.1. 7000
Horosop Ne 202-08/16
o1 24 08.2016 1. 12.09.2016 r.-11.03.2017 r. 7000
IBC JHorosop Ne 069-02/17
000 -
: "VHUBepcHTeTCKA A oo or 13.03.2017 12.03.2017r. -11.03.2018r. 7000 To IP-anpecy
A1 0nbIMoTeKa CroponHss m Memay JloroBop Ne 184-08/17 12.09.2017r-11.03.201 0e31MMUTHBIN
Online" . or 04.09 2017 .09.2017r.-11.03.2018r. 7000
Horosop Ne 056-02/18
oT 25.05.2018 16.04.2018r.- 16.10.2018r. 7000
Jorosop Ne 163-10/18
o1 30.10 2018 17.10.2018r.-31.12.2018r. 7000
Jlorosop Ne 21-02/2019
o1 14.02.2019 01.01.2019r.- 30.06.2019r. 7000
florosop Ne75-06/19 01.07.2019r.-31.12.2019r. 7000

ot 08.07.2019
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10. MaTepuaJbHO-TEXHHYECKOE OCHAIIIEHHE TUCHUILINHbI:

KommbrorepHsiii kiacc, 1octyn k cetr MHTEpHET (BO BpeMsl CaMOCTOSITEIbHOM pabO0ThI), OPTTEXHHKA,
anekTpoHHas 0Oa3a naHHbIX OuOmmoTeku COI'Y, NEeKIMOHHBIE ayIUTOPUU; KAOWHET, OCHAIICHHBIN
WHTEPAKTUBHOM TOCKOH, MPOEKTOPOM, XUMUUYECKAsl Ta0OpaToOpHsI.

MartepuajibHO-TEXHUYECKHE CPeICTBA 00yUeHUSI:

®dorokomopumerp KDK-3, texuuueckme Bechl BJIIKT-500r-M, cymmneabeii mxadp CHOJI-
353535/3-M2V, pedpakTomeTp yHHBEpCanbHBI nabopatopHblii WP® 454, OGans BonsHas
komOunupoBanHas BKJI-M, memanka marautHas ¢ nogorpeBom [13-6110, Buckozumerp BIIIII-

1,14; HaGop 1abopaTopHON MOCYIBI U MaTEPUAIOB, HAOOP PEAKTHBOB.

Ha xadenpe nmeercs ydueOnas maboparopus «Dusndeckas XUMHUs», OCHAIIEHHAs HEOOXOIUMBIM
o0opynoBaHUEM Jis TPOBEACHUS 3aHATHI, COOTBETCTBYIONIMX JAOOPATOPHOMY TPAKTHKYMYy TIO
mucuutuinHe. OOopynoBaHue 1abopaTOpHU: KaJlOPUMETP, TEPMOMETpPhl bekmaHa, yHHBEpCalbHBIN
KOHIYKTOMETp, pH-METphI, MOTCHIIMOMETPHI, HOHOMETPBI, pehPAKTOMETPHI, MOIIPUMETPHI, TEPMOCTAT,
CYIIUIBHBIN mKad.

1.

Xumust BBICOKOMOJIEKYJISAPHBIX coeIMHEeHN I

Poccutiickas @eneparus, 362025, PecmyOimka

Cesepnast OceTust — Ananus, r. BianukaBkas,
Baryrtuna, 1. 44-46, Yae6nsrit kopiryc Ne7 (YK
Ne7), aymutopus Ne 614

BubauoTexa, B TOM YHc/le YUTATBHBIMH 3aJ1: CTOJIBI,
crynbst; [IK oO0ydarommxcs, ¢ mporpaMMHBIM
oOecrieueHreM, BBIXO/IOM B ceTh VIHTEepHET n
JIOCTYIIOM B DJIEKTPOHHYIO 00pa30BaTeNIbHYIO CpeLy
COorvy.

[Mporpammuoe obecneuenune: Microsoft Windows 7
Professional; Microsoft Office Standard 2016; 7-zip;
WinRAR; Adobe Acrobat Reader; STDU Viewer;
Mozilla Firefox; Google Chrome; Kaspersky Free
(CBob6ognoe I10);

3BC «Yuuepcuretckas onbnmmorexka ONLINE»
https://biblioclub.ru;

OBbC «KOoHCYNIBTaHT CTYICHTA»
http://www.studentlibrary.ru ctyneH4eckas
JIEKTPOHHAsI ONOIMOTEKA 110 MEANIIMHCKOMY U
(apmaneBTHYECKOMY 00pa30BaHHIO, & TAKKE I10
€CTECTBEHHBIM ¥ TOYHBIM HayKaM B LIEJIOM;

OBC «OpaiiT» - o0pa3oBaTebHas cpena,
BKITIOYAFOIIAsl BEPTYAIbHBIA YHTATBHBIN 3T
y4eOHHMKOB M Y4€OHBIX TOCOOMIA OT aBTOPOB U3
BEIyIINX ByX0B Poccuu Mo BceM HaIpaBIeHHUSIM U
crenuaibHocTIM www.biblio-online.ru;
JIEMOHCTPAITMOHHBIE W y4eOHO-HATIISAIHBIE TIOCOOHS
(Bumeonpe3eHTAIHS).

Poccutiickas @eneparus, 362025, PecmyOimka
Ceepnast OceTust — Ananus, r. BianukaBkas,
Heperenu/Barytuna, a. 16/19, YaeOnsrit
kopmyc Ne6 (YK Ne6)

JladopaTopusi O01eii, puznyeckoi U KOJIITOMTHOMN
XMMHUHM JJ19 NPOBeAeHNs 3aHATHI CeMHHAPCKOT0
THIA, JJA00PATOPHBIX 3aHATHI, KyPCOBOI0
NPOEKTHPOBAHNS (BBINOJHEHNs KYPCOBBIX padoT),
TPYNNOBBIX H HHIUBHAYAJTbHBIX KOHCYJIbTAIUI, a
TaKKe CAMOCTOSITeIbHOM padoThl 00y4aroUuXCs:
MPENoaBaTeIbCKHUI CTOM, CTYJ, CTOJBI U CTYJIbS JJIs
00yJaroImuxcs, JJabopaTopHbIE CTOJIBI, KIIACCHASI JIOCKA.
O6opynoBanue: MynbTHMETUHHBIA TPOEKTOP C
skpanoM (MynbsTumenuiinbti mpoextop OPTOMA
projector DX32, ¢ mOTOIOYHBIM KpeIIeHHeM U Hal.
kabenei — 1 mt. Kommbiotep 1/komit. kinacca Pentium 4-
506 Foxconn 915 GL7MH-S 512 Mb O3V+/knaBuat —
lmT. ¢ mporpaMMHBIM 00€ecIieueHIEM, BBIXOZOM B CETh
WHTEepHET U TOCTYIIOM B JIEKTPOHHYIO
nH(popManmoHHo-00pazoBarenbHylo cpeny COT'Y.

Poccutiickas ®@eneparus, 362025, PecmyOimka
Cesepnast OceTust — Ananus, r. BianukaBkas,
Baryrtuna, 1. 44-46, Yue6nsriii kopiryc Ne7 (YK
Ne7), aynuropust Ne615
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[Iporpammuoe obecrnieuenue: Microsoft Windows 7
Professional; Microsoft Office Standard 2016; 7-zip;
WinRAR; Adobe Acrobat Reader; STDU Viewer;
Mozilla Firefox; Google Chrome; Kaspersky Free;
Cucrema tectupoBanus Sunrav WEB Class
(beccpounoe I10); ITporpaMmHOe obecriedeHne IS
penakTupoBaHUAA XUMUIecKuX popmyn Isis Draw
(beccpounoe I10); Koncynprant mitoc; Cucrema
MOUCKA TEKCTOBBIX 3aMMCTBOBAHUI « AHTUILIATHAT
BVY3»; [Iporpamma ans 3BM «bank BonpocoB [ist
KOHTpOJIsI 3HaHU»; ['apanT; Cisco Webex;
JIEMOHCTPAIIMOHHBIE U y4eOHO-HATJISAHbIE TTOCOOUS
(Bupeomnpe3eHTaINsA).

BrermsoxHol mkad- 1 mr. Mornomep M-510
cragaapTHeiid — 2 mt. Komopumerp KOK-2MIT — 1 mT.
Kamopumetp KJI-5 — 1mT. Pedppakromerp UPD 4545-
2M c moacBetkoii — 1 mT. [Tonsipumerp KpyroBoit
CM3 — 1 . Koanykromerp MAPK-603/1 — 1 mr.
Becrr maboparopuasie CAS MW120 — 1 . Becs
nadopatopusie mperusnonnsie ET-300I1 — 1 .
Amnanuzarop «9xecnept-001» — 1 wt. Tepmoctat
HUBER — 1 mt. pH-metp «AHnon-4100» - 1 mt. pH-
MeTp-muuinBoabT™METp pH-150 MU- 1 mt. Becst AND
HL- 1 mwt. Becet WT-250- 1 mit. MarauTHast Memanka
[19-6110- 1w, bans BoasgHas- 1 mr. Mukpockon
«Mup 2»- 1 mt. pH-metp pH-340 — 1 mit. Herntpudyra

OIIH -3- 1 miT.

XHUMHSA BHICOKOMOJIEKYJISIPHBIX COeTMHEHU I Poccuiickas @enepanms, 362025, Pecmybmika
Cesepnast OceTust — Ananus, r. BianukaBkas,
Baryrtuna, 1. 44-46, Yae6nsrit kopiryc Ne7 (YK
Ne7), aynmutopust Ne606

PazpaboTtuuk:

Yuropuna T.M., kaHmuIaT XUMHYECKUX HAyK, JOIECHT Kadeapbl opraHndeckond xumMuu CeBepo-
OceTuHCKOro rocyaapcTBeHHOro yuuBepcurera uMenu Kocra JlesanoBuua Xeraryposa.

[Iporpamma ogo0peHa Ha 3acenaHuu Kadeapbl OPraHuIeCKON XUMUN
oT «14» mronst 2020 r., mpoTokoi Ne 12
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11. JInct 00HOBJICHHSI/aKTyaTN3aliNH

OcnoBHas ipodeccnonanbHas oOpa3oBaTeNbHas IporpaMMa akTyalu3upOBaHa B CBSI3U C MIPUKA30M
MuHKCTEpCTBa HAYKH | BhICIIEro oOpa3zoBanusi Poccuiickoit @eneparyu ot 26 Hoa0pst 2020 1. Ne 1456
(3apeructpupoBan MuHHCTEPCTBOM FOCTHITMHN Poccuiickoit @enepanmu 27 mas 2021 1., Ne 63650) «O BHECeHUU
U3MEHEHUH B (esiepalibHbIe TOCyIapCTBEHHBIE 00Pa30BaTENIbHBIE CTAHIAPTHI BBICIIEr0 00Pa30BAHMS.

l. 3aMEHUTh CTPOKY B II. 3.2
be3onmacHOCTH YK-8. CriocobeH co3aaBath U MOICPKUBATH B TIOBCEAHEBHOM JKU3HU U B
KHA3HEAEATEILHOCTH po(heCCHOHABHOM IeATEIbHOCTH O€30IaCHbIC YCIOBHS

KU3HEICATCTLHOCTH [Tl COXPAHECHMsI IIPUPOTHON cpenl, oOecIeueHus
YCTOWYHMBOTO Pa3BUTHS OOIIECTBA, B TOM YHCIIC TIPU YIPO3€E H
BO3HUKHOBCHHUH YPE3BBIYAMHBIX CUTYAII Y BOCHHBIX KOH(JIMKTOB

2. JIoToTHUTE HOBBIMH CTPOKAMH CIICIYIOIIETO COACPIKAHUS 11. 3.2

OKOHOMMYECKAs YK-9. Cniocoben npuHIMaTh 000CHOBaHHBIC SKOHOMHYECKHE PEIICHUS B

KYJIBTYpa, B TOM 4HCJIE Pa3IMYHBIX 00JIACTAX KU3HEIESITEIbHOCTH

(uHaHCOBAasI TPAMOTHOCTh

I'paxnanckas no3unus YK-10. Cnoco6en ¢popMHpOBaTh HETEPIUMOE OTHOILIICHUE K
KOPPYHIIMOHHOMY IOBEIEHHIO

3. JonoaHuTh HOBOM CTPOKOM CIEAYIOLIEro coaep kanus 1. 3.3

HNudopmanmonHo- OIIK-9 CriocobeH mMOHMMATh MPUHITUAITE pa0OTH COBPEMEHHBIX
KOMMYHHUKAI[IOHHBIC WH(POPMAITMOHHBIX TEXHOJIOTUH M UCTIONIF30BaTh UX JIJISl PEIICHHS 33124
TEXHOJIOTUH TSt poecCHOHATBHOMN JCATEITbHOCTH

poheCCUOHAILHOM

NS TEIbHOCTH

BHeceHHble M3MEHEHHUS pacCMOTpPEHBI M YTBEpPXKJIEHBbl Ha 3aceJaHuM Kadeapbl OpraHuvecKoi

xumun oT «03» utons 2021 r., mporokoa Ne 9/20-21;

Onobpensl Ha 3acelaHuy coBeTa (aKyabTeTa XUMHUU, OMOIOTUN U OMOTEXHOJIOTHH OT «24» MIOHS

2021 r., mporokon Ne 11/20-21.
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