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[Iporpamma coctaBieHa B COOTBETCTBUU ¢ DeaepanbHBIM rocyIapCTBEHHBIM 00pa30BaTEebHBIM
crangaptoM 1o HampasineHuio 44.03.05 Ilemarormyeckoe oOpazoBaHue (C ABYMS HPOPHISIMHU
MOATOTOBKH), YTBEPKIECHHBIM MPHKa30M MuHHCTEpcTBa 00pazoBaHusl U Hayku Poccuiickoit denepanuu
ot «22» depans 2018 r. N 125 (3apeructpupoBad MuHUCTEPCTBOM rOCTUIIMK Poccuiickoii denepamuu
15 mapra 2018 r., peructpanuonssiii Ne 50358), ¢ ©3MeHEHUIMHU, BHECEHHBIMU IIPUKa30M MUHHCTEpCTBA
HAyKH U BBICIIETO 00pa3zoBaHus poccuiickoit @eneparuu ot 8 deBpans 2021 r. Ne 83 (3aperucrpupoBan
MunucrepctBoMm toctuiiuu Poccutickoin @eneparuu 12 mapra 2021 r., peructpaunonssii Ne 62739),
npuKka3oM MuHHCTEpPCTBA HAYKU M BhICIIero oOpa3zoBanus Poccuiickoit denepanuu ot 26 Hosi0pst 2020 r.
No 1456 (3apeructpupoBan MwuHHCTepcTBOM tocTHIMU Poccutickoit @enepamuu 27 mas 2021 r., Ne
63650) «O BHeceHMHM HU3MEHEHHMH B (hefepalbHbIE TOCYJAapCTBEHHBIE O00Opa3oBaTEIbHBIC CTAHIAPTHI
BBICIIIETO 00pa3oBaHMs», Y4eOHBIM IUIAHOM TIOATOTOBKM OakanaBpa 1o HampasieHuto 44.03.05
[legarornyeckoe oOpa3oBanue (C AByMsI MPOMUISMHU MOITOTOBKH), YTBEPKIECHHBIM yYEHBIM COBETOM

OI'BOY BO «COI'Y» ot 31.05.2022 1., mpotokosa Ne 13.

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

Pabouast mporpaMma ofcyxieHa U yTBepKIeHa Ha 3aceaHiH Kadepbl OpraHu4eCKOM XMMHUH

(npotoxoi Ne 8 ot «08» anpens 2022 r )/
4%& Abaes B.T.

3aBenyromuii kadeapok

Onobpena coBeToM (akynbTeTa XUMHH, OHOJIOTHE H OHOTEXHOJIOTUH
(mpotokoin Ne 6/21-22 or «25» anpens 2022 r.)

ITpencenarens coBeTa (akynbreTa Araepa @.A.




1.

CTpykTypa, u 0011asi TPYA0EMKOCTh JUCIHUIIIHHBI.

OO6mmast Tpy10eMKOCTh TUCIMIUIMHBI COCTABIISIET 2 3a4€THBIE ¢AMHUIBI (72 yaca).

Ounas hopma oOydeHUs 3aounast popma oOyueHus
Kypce 3
CemecTtp 5
Jlexnun 32 yac.
[IpaxTrdeckue (CeMUHAPCKUE) 3aHATHS -
JlabopaTopHble 3aHATHS 32 uac.
WToro ayIuTOpHBIX 3aHATUI 64 yac.
CamocTtosiTensHas paboTa 8
KypcoBas pabora -

DopmMa KOHTPOJIA
3auer 5
OO1ee KOTUIECTBO YacoB 72

2. lleau ocBOEHUs AW CHHUIIIMHBI

]_IGJUIMI/I OCBOCHU JUCHUITIIMHBI (MOIIy.HSI) Xumus BBICOKOMOJICKYJIAPHBIX COCIII/IHGHI/Iﬁ B COOTBCTCTBHH
C HpO(i)CCCI/IOHaJIBHBIMI/I CTaHJapTaMM:

@enepanbHblii rocylapcTBEHHbI 00pa30BaTeNbHBIM CTAHJAPT IO HANPABJICHUIO IOJITOTOBKH
44.03.05 [Ilemaroruueckoe oOpa3oBanue (¢ JByMS TPO(UISIMU [OATOTOBKH) BBICHIETO
obpazoBanus (manee ®I'OC BO) (6akanmaBpuaT), YTBEpXACHHBIH NPHUKa30M MHHHCTEPCTBA
oOpasoBanus u Hayku Poccuiickoit @eneparn ot« 22» despans 2018 1., Ne 125;
[Ipodeccuonanbhbiii cranaapt «llemaror (nmegarorunueckas AESTEILHOCTb B Cepe AOUIKOJIBHOTO,
HayaJbHOTO OOIIEro, OCHOBHOTO 001Iero, cpeaHero oOmero o0pa3oBaHusi) (BOCIHUTATENb,
YUUTEb) YTBEpP:KJIEHHBIN NMpuKa3zoM MUHHMCTEpCTBA TpyJa U COLMANBHOM 3ammThl Poccuiickoit
@eneparuu ot 18 Hos0ps 2013 1. Ne 544n (3apeructpupoBaH MUHHCTEPCTBOM FOCTULIUU
Poccuiickoit ®enepamuu 06 nexabps 2013 r., peructpaunonssiii N 30550), ¢ u3mMeHeHusIMH,
BHECEHHBIMM IIPUKa30M MHUHHUCTEPCTBA TPyJa U COLMANbHON 3auThl Poccuiickon denepanuu ot
25 nexabps 2014 r. Ne 11151 (3apeructpupoBaH MHHHCTEpCTBOM IOCTHLIUMU Poccuiickoit
Oenepanun 19 despans 2015 r., perucrpanuonnsiii Ne36091) u ot 5 aBrycra 2016 r. Ne 422H
(3apeructpupoBan  MunucrepctBoM tocturiuu Poccuiickoii ®eneparuu 23 aprycra 2016 r.,
peructpanoHHbIN Ne 43326);

®I'OC BO — OakanaBpuar no HanpasiaeHHto noarotoBku 44.03.05 [legarornueckoe oOpasoBaHue
(¢ mBymMs mpodWISMHU IMOJITOTOBKH), YTBEP)KICHHOM MpHKa3oM MuHHCTepcTBa 00pa3oBaHus U
Hayku P® ot 22 ¢despana 2018 r. Nel25 (3apeructpupoBan MunucrepctBoM roctuuuu PD 15
mapra 2018 1., perucrpaumonsbiii Ne50358), ¢ u3MeHEHHSIMM, BHECEHHBIMH MPUKA30M
MunucTepcTBa HayKH U BbIciiero oopazoBanust PO ot 8 despans 2021 Ne 83 (3apeructpupoBan
MunucrtepctBoM tocturimu PO 12 mapra 2021 1., peructparmonusiii Ne62739);

SABJIAKOTCA:

— CucremaTtuzanusi 3HaHUM OOydYaroIIUXCsl MO OCHOBAM HEOPTaHWYECKOM XUMHH MOJUMEPOB,
KOTOpBIE CIIy’)KaT TOJrOTOBKE CTyAEeHTa K Oyaymieid mnpodeccuoHaNbHOM IesITeNbHOCTH B
00J1aCTIX: HAYYHO-HMCCIIEI0BATEIbCKON, TEXHOJIOTHYECKOM U Me1arOrHuecKou.



— @opMHpOBaHHUE CHUCTEMHBIX 3HAHWUHW JJIA TMOHUMAHUS OCHOB HAYKH O BBICOKOMOJIEKYJISIPHBIX
COCIMHCHHSIX M €€ MPAKTHUYECKHX MPHUIOKEHHUAX, 3HAHUE KOTOPBIX HEOOXOAMMO KakKIOMY
COBPEMEHHOMY XMMHUKY, HE3aBUCUMO OT €T0 MOCJICAYIONIEH CeHalu3allnu.

— IlomydyeHue TEOpPEeTHYECKUX 3HAHUKW M TMPAKTUUYECKHMX HABBIKOB O METO/JaX CHHTE3a,
MoAu(UKAIIUHU, UCCIICIOBAHUIO (PU3UKO-XUMHUYECKHX CBOWCTB M CTPYKTYPHI TIOJUMEPOB,;

— Pacmmpenue u yriyOneHue 3HaHUN 0OydarONIUXCS O MOJAENSAX M MOIXOAaX, MPUHITHIMU JIIs
OMHCAaHUs TIOJUMEPOB B KOHICHCHPOBAHHOM COCTOSIHUM W B PAacTBOpax, B CPaBHEHHUH C
MOJICJISIMH | TIOJIX0JIaMHU, OTIMCHIBAIOIITUMU MTOBEJICHNUE HU3KOMOJICKYJISIPHBIX BEIIECTB;

— Obecrnieuenre moHUMaHUS (DYHIAMEHTAIBHBIX MTOHSITHIA, 3aKOHOB U 3aKOHOMEPHOCTEH XUMUH,
WX POJIb B IPOTEKAHUU OUOJIOTHUECKUX TIPOIIECCOB;

— @opmupoBaHHEe Yy OOy4YalIMUXCd YMEHMA W HAaBBIKOB OCYIIECTBICHHUS  y4eOHO-
MMO3HABATEIPHON U TPO(PECCHOHATILHOMN JCATEIHHOCTH;

— PasBurtne y oO0y4arommxcsi BHyTPECHHEH MOTHUBALUK K OOYYCHHIO, TTOBBIIIICHHE UX MHTEpEca K
MO3HAHUIO JUCIUILIMH XUMUYIECKOTO MPOQHIIS.

OcBoeHre y4eOHOW IUCHMIUIMHBI «XHUMHS BBICOKOMOJICKYJISIPHBIX COEIUHEHUNY, SBIISIOIICHCS
gacteio IIOOIl mo wnampaBnenuio 44.03.05 Ilemarormueckoe oOpa3oBaHue (¢ AByMsS NpOdUISIMH
noarotoBku) npodunu Xumwusi, buonorus u obecneunBaronieit peanuzanuo @I'OC 3++ no ganHomy
HaIlpaBJICHUIO, MIPEANOIAraeT BOOPYXKHUTh CTYICHTOB CHCTEMON TEOPETHYECKUX 3HAHWM, 03HAKOMJICHUE
CTYJCHTOB C OCHOBAMHU HayKH O BHICOKOMOJICKYJISIPHBIX COCTUHEHUSIX U €€ MPAKTHUECKUX MPHIOKECHUSX,
3HAaHHE KOTOPBIX HEOOXOJMMO KaXIOMY COBPEMEHHOMY XHUMHUKY-TIpernoaaBareiato. OCOOCHHOCTBIO
MIPOrPaMMBI SIBIIsIeTC (PyHIaMEHTANbHBIN XapaKTep ee coAepKaHusl, HEOOXOAUMBIN 11 GOpMHUPOBAHUS Y
CTYJCHTOB COBPEMEHHBIX MPEICTABICHHUIA O MOJMMEPHOM COCTOSIHMH KakK 0c000i (opme CylecTBOBaHUS
BEIIECTB, MOJYYEHHE CTYACHTaMHU HEOOXOJHUMBIX TEOPETUYECKUX 3HAHWA M MPAKTUYECKUX HABBIKOB O
METOJIaX CHHTEe3a, MOIU(PUKAINU, HWCCICAOBAHUI0 (U3HKO-XUMUYECKHX CBOWCTB W CTPYKTYPBI
MTOJTMMEPOB.

3agaum u3ydeHus AUCHUIIMHBI:
- OKa3aTh U OOBSICHUTH CHEIU(UKY TTOJTMMEPHOTO COCTOSIHUS BEIIECTBA;
- O3HaKOMUTH CTYJAEHTOB C MOJEIISAMH U ITOAXO0IaMH, IPUHATBIMHU U1 ONIUCAHUS ITOJIMMEPOB B
KOHJIEHCUPOBAHHOM COCTOSIHUU U B pacTBOpPax, B CPABHEHHH C MOJAEIISIMU U MOJX0/IaMH, OMUCHIBAIOIIUMU
MOBEJICHUE HU3KOMOJIEKYJISIPHBIX BEIIECTB;
- 0003HAYUTH COBPEMEHHBIC TEHJICHIIUN B PA3BUTHH TEOPETUUCCKUX MPEICTABIICHNUN, HOBBIX METO/IOB
MOJIyY€HUs U UCCIIE0OBAHUS MTOJIMMEPOB, a TaKXXe pa3paboTKe HOBBIX MOJIMMEPHBIX MaTepUaIoB U
KOMIIO3HUIIUN.

3. Mecto nucuumiaunabl B cTpykrype OINOII 6akanaBpuara

JuctumimHa «XuMusi BBICOKOMOJIEKYJISIPHBIX COequHeHHi» B coorBercTBUM ¢ ®PI'OC3++ 1o
HanpasieHuto noarotoBku 44.03.05 Ilenarornyeckoe oOpa3oBanue (¢ AByMs Npo(UISIMH MOATOTOBKH)
npodpunu Xumus, buonorus oTHOcuTCS K YacTH, (opMHpyeMoH ydacTHHUKaMu oOpa3oBaTelbHBIX
otHomeHudd - Jucuummuasl no BeiOopy B1.B.JAB.02.01. [Ins w3ydyeHus AUCHMUILTAHBI HEOOXOAMMBI
3HAHUS, YMEHUS U KOMIIETEHLIMH, [T0JIydeHHbIe 0OyJaroluMucs B 6akajiaBpuaTe, B pe3yJbTaTe OCBOCHUS
auciUMIuInHel «OpraHuudeckas Xxumus». Takxke Bo3MOKHa onopa Ha Kypcebl «Heopranuueckas Xumusi»,
«O06mmas xumusy», «Puznyeckas U KOUIOUAHAS XUMHs». V3yueHue NaHHOW AMCHMIIIMHBI OCHOBAaHO Ha
MaTepuale KypcoB PU3UKH, MATEMaTHUKH.

JlJ1s1 ocBOeHHSsI Y4eOHO# TUCIUTLUIMHBI «XHUMHS BICOKOMOJICKYIISIPHBIX COCIMHEHHIT» Y CTYICHTA
JOJDKHBI OBITH CHOPMUPOBAHBI CICAYIOIINE, TPEIBAPUTEIBHbIC, KOMITETCHITHH:

- CIOCOOCH yd4acTBOBaTh B pa3pabOTKE OCHOBHBIX M JIOTIOJHUTEIIBHBIX 00pa30BaTEbHBIX
mporpamMm, pas3padarbiBaTh OTAEIbHBIC HMX KOMIIOHEHTHI (B TOM 4YHCIE€ C HCIIOJb30BaHHEM
WH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TexHonoruii) (OITK-2);

- CMOCOOCH OCYIIECTBIIATH IMEAArOTHYECKYI0 JESITEIbHOCTh Ha OCHOBE CICIHMATIbHBIX HAYYHBIX
3Hanuit (OITK-8).



Jlst ocBOeHuUs TaHHOM yueOHOo# nucturuiiHbl (Y1) CTyIeHT JOMKeH

3namop:
® OCHOBbl XHMHYECKOH HayKM Kak oOOJacTH COBPEMEHHOTO0 €CTECTBO3HAHMS, XHMHUYECKUX
MPEBPALLECHUH MTOJTUMEPHBIX BEIIECTB KAK OCHOBBI MHOTMX SIBJICHUH )KUBOW U HE)KUBOMW ITPUPOJIBL;
® OCHOBHBIC MIOHATHSA U METOJbl MATEMATUYECKOTO aHalnu3a (MaTeMaTHuKa);
e 3akoHbl HbIOTOHA M 3aKOHBI COXpaHEHUs, DJJIEMEHTbl MEXAaHUKH KUAKOCTEH, 3aKOHBI
TepMmoarHamMukH ((pusuka, puznueckas Xumus);
® OCHOBbI TEOPUM XMMHUYECKOW CBSI3M B COCAUMHEHMSX PA3HBIX THUIIOB, CTPOCHHUE BEIIECTBA B
KOHJICHCHUPOBAHHOM COCTOSIHHH.
Ymemn:
® MPOBOJUTH aHANU3 (QYHKIIUH, periaTh ypaBHEHUsS U CUCTeMBI MU epeHIInaIbHBIX YPaBHCHHIA,
® pemiaTh TUMOBBIC 33]]a41, CBSI3aHHBIE C OCHOBHBIMU pa3jieiaMu (PU3UKH;
® BBINOJHATh OCHOBHBIE XMMUYECKHE ONEPALMH, UCIOIb30BaTh OCHOBHBIE XWMHUUYECKHE 3aKOHBI,
TEPMOJAMHAMUYECKUE CITPABOYHbIE JAHHBIE B OPrAHUYECKON M HEOPIraHUYECKOW XUMHUY;
® HCIIOJIB30BaTh HWHGOPMAIMOHHO-KOMMYHUKAIIMOHHBIC TEXHOJIOTUH, AaKTHBHO TIOJb30BaThCS
CJIOBapsIMH U IPYTUMHU MOUCKOBBIMH CUCTEMAMHU;
Bnaoemy:
® METOoJIaMU MPOBeJIeHUS PU3HUUECKUX U3MEPEHUN, METOAaMU KOPPEKTHOM OIIEHKU MOTPEIIHOCTEN
IIPY IPOBEIECHUH ITOJITMMEPU3ALMOHHOTO IIPOLIECCa;
® TEOPETUYECKHMH METOAAMH OIKUCAHUSI CBOMCTB MPOCTHIX U CIOKHBIX BELIECTB HA OCHOBE TEOPUH
CTPOEHHUS OPTaHUYECKUX COCANHEHUM;
® OCHOBAMM CaMOKOHTpPOJIA, CaMOOLICHKH, IPHHATHSA PEIIEHUH U OCYIIECTBIECHUS OCO3HAHHOIO
BbIOOpa B y4eOHOH ¥ IMO3HABATEIBHON eI TETLHOCTH;
® [IEPBOHAYAIBHBIMU CUCTEMATU3UPOBAHHBIMU MPEJCTABICHUSIMUA O BEILECTBAX, UX MPEBPAILCHHIX
Y MIPAKTUYECKOM [TPUMEHEHNHU, TOHATUHNHBIM annapaTtoM U CUMBOJIUYECKUM S3bIKOM XUMHH;
e () yCTHOM U MMCbMEHHOU PEUbI0, MOHOJIOTUYECKON KOHTEKCTHOU PEYbIO.

JlanHasi [HUCUMIIMHA MMEET JIOTHYECKYI0 M  COJEpP)KaTeIbHO-METOJUYECKYI0 B3aUMOCBS3b C
NOCTEYIOIUMH  JIUCHUIUIMHAMA M TPaKTUKH Yy4eOHOro IuUiaHa, Uil KOTOPBIX OCBOGHHME JaHHOM
JUCHUILTMHBI HE0OOX0IMMO KaK MPEeIIeCTBYIOIIEE, & UMEHHO:

e lI30paHHbIe I11aBbl OPraHMYECKONH XUMUHU
AHanuTHueckas XUMHUs
KomonnHo-nucnepcHble COCTOSHUS B IPUPOAE
MornexyssipHas OuoIOT s
XHMHUS OKPYXKarOLIEH Cpebl
[IpakTka 1O TMOJNyYeHUIO MPO(ECCHOHAIBHBIX YMEHHH U ombITa HpodeccuoHaTbHON
NesTeNbHOCTH (B T. 4. [lenaroruueckas mpakTHKa).

[Mpr oCBOEHHM JaHHOW JAMCHUIUIMHBI OOYYAIONIMICS CMOKET MPOJEMOHCTPUPOBATh (YACTHYHO)
cienyromuye 0000meHHbie TpyaAoBble pyHkuun (OT®) u Tpynosbie pynkunu (TD):

Kox n HaumenoBanue O06001meHHas TPYAOBas TpynoBas pynkuus (TP)
npogeccuoHAIBLHOI0 oynkuusa(OTD)
CTAaHIApPTA

01 OGpa3oBanue 1 Hayka (B chepe AOMKOIHHOI0, HAYaJIbHOTO 00IIEro, OCHOBHOTO OOIIEr0, CPEHEro
obmrero oopa3oBanus, MPoPecCHOHATLHOTO 00y4YeHUs, TPO(PECCHOHATTEHOTO 00pa30BaHUs,
JIOTIOJTHUTEIIHLHOTO 00pa30BaHMs)

01.001 ITenaror Kon HanmenoBanue YpoBeHb HaumenoBanue TO Kon
(megaroruyeckas OTD KB U
JIeSITENIbHOCTh B cpepe Kaluu




JOLIKOJIBHOTO,
HAYaJILHOI'0, OOIIIETO,
OCHOBHOTI'O OOIIIETO,
CpeIHEro o0MIero
00pa3zoBaHmMs)
(BocmiuTaTelb,
YUHTEJIb ), yTBEPKICHH
Bl IPUKA30M
MunucrepcTBa Tpya
Y COLUAIBHOMN
3aiuTel Poccuiickoit
®enepanyu ot 18
okTs0ps 2013 1.,
perucTpanroHHbIN Ne
30550), c
U3MEHEHUSIMH,
BHECEHHBIMU
MpuKa3aMu
MunuctepcTBa Tpyaa
Y COUHAIBHOMN
3aIuThl Poccuiickoi
®enepanuu ot 25
nexabpst 2014 r. Ne
11151
(3aperucTpupoBaH
MuHucrepcTBOM
roctunn Poccuiickoit
®enepanuu ot 19
depans 2015 r.,
pEerucTpalMoHHbIN Ne
36091) u ot 5 aBrycra
2016 1. Ne 4221
(3apeructpupoBaH
MunucrepcTBOoM
roctunn Poccuiickoit
®epnepaunn ot 23
asrycra 2016 r.,
pEerucTpalMoHHbIN Ne
43326).

Ilegarornueckas
NEeSTeHOCTh 110
MPOEKTHUPOBAHUIO U
peanuzanuu
00pa3oBaTeILHOTO
mporecca B
00pa3oBaTeNbHBIX
OpTraHU3aIHIX
JOUIKOJILHOTO,
HAYaJILHOT'O OOIIETO,
OCHOBHOT'O 00IIIETO,
CpeIHero o0IIero
oOpazoBaHHs

Pa3zpabotka u
peanu3anusi mporpamMmm
yUeOHBIX JUCIUILINH B
paMKax OCHOBHOM
o01eobpazoBaTenbHON
IPOTPaMMBI

A/01.6

OcymecTBiieHUE
npodecCuoHATBLHOM
JIESITEIbHOCTH B
COOTBETCTBHH C
TpeOOBaHUSAMHU
benepanbHBIX
roCy/1apCTBEHHBIX
o0pa3oBaTeNbHbIX
CTaHJIapPTOB
JIOIIIKOJTBHOTO,
HAYaJIbHOTO O0IIEro,
OCHOBHOI'0 OOIIIETO,
CpeIHero ooIero
o0pa3zoBaHus

A/02.6

YdacTre B pa3paboTKe u
pean3anuy MPOrpaMMBI
pa3BUTHS
oOpazoBarenbHON
OpTraHU3aIfH B LENIX
co3aaHusi 6€30MacHOM U
KOMQOpTHOI
o0pa3oBaTeIbHOM Cpejibl

A/03.6

[LmanupoBanue u
IIpOBeJICHNE YUeOHBIX
3aHATHI

A/04.6

Cucremarndeckuit
aHanu3 3 PEeKTUBHOCTH
y4eOHBIX 3aHATUN U
MOJIXO/IOB K O0YYCHHUIO

A/05.6

Opranuzanusi,
OCYIIECTBIICHHE
KOHTPOJIA U OLICHKHU
y4eOHBIX JOCTHKEHHIA,
TEKYIIHUX U UTOI'OBBIX
pe3yIbTaTOB OCBOCHUS
OCHOBHOU
o0pa3oBaTeNbHOM
IPOrpaMMBbI
00y4aIOIUMUCS

A/06.6

dopmMupoBaHue
YHUBEPCATbHBIX
y4eOHBIX TEUCTBUI

A/07.6




dopmMupoBaHue
HAaBBIKOB, CBSI3aHHBIX C
nH(OPMaLIOHHO-
KOMMYHUKAIIUOHHBIMU
TEXHOJIOTUSMU

(manee - UKT)

A/08.6

dopMHUpOBaHUE
MOTHUBALIUU K O0OYUEHUIO

A/09.6

OObekTHBHAS

OLICHKA 3HAHUI
oOy4Jaronmxcsi Ha OCHOBE
TECTUPOBAHUS U IPYTUX
METO/I0B KOHTPOJIS B
COOTBETCTBHH C
pealibHbIMU Y4eOHBIMU
BO3MOXKHOCTSIMU JIeTel

A/010.6

Ilenarormueckas
JIEeITEIbHOCTD 10
MIPOSKTHUPOBAHHIO H
peanu3anuu
OCHOBHBIX
001eodpazoBaresibH
BIX TIPOTPaMM

[Tenarornueckas
JESITEIbHOCTH 10
peanu3anuu nporpamm
OCHOBHOTO ¥ CPEIHETO
o01ero oopazoBaHus

B/03.6

01.003 Ilenaror
JIOTIOJTHUTEIBHOTO
00pa3zoBaHus ACTEH U
B3POCIIBIX,
YTBEPKICHHBIN
MIPUKA30M
MunucrepcTBa Tpyaa
Y COLUAIIBHOMN
3amuTEl Poccuiickoi
®denepanun ot 8
ceHtsa6psa 2015 r., Ne
6131
(3aperucTpupoBaH
MuHucTepcTBOM
rocTunu Poccuiickoit
®denepanun ot 24
ceHts16psa 2015 r.,
perucTpanoHHbIN Ne
38994)

IIpenonaBanue
10
JIOTIOJTHUTEILHBIM
001eodpazoBaresibH
BIM IIPOTPAMMaM

Opranuzanus
JESITEIIbHOCTH
y4aImxcs,
HAIpPaBIIEHHOM Ha
OCBOCHHE
JIOTIOJITHUTEIIbHON
00111600pa30BaTENHHOM
MIpOrpaMMbl

A/01.6

Opranuzanus 10cyroBoi
JESTENIbHOCTH YJalIuXcs
B MPOIIECCE peaTu3aium
JIOITOJTHUTEIIbHOU
00111600pa30BaTENHHOM
IPOrPaMMBbI

A/02.6

Obecneuenue
B3aMMOJICHCTBHUS C
POIUTEISIMH
(3aKOHHBIMU
MPEACTaBUTEISIMU )
yyamnmxcs,
OCBaMBAOIINX
JOTIOTHUTEIHHYIO
0011e00pa3oBaTeIbHYIO
porpaMmy, pu
peIIeHnH 3a1a4
00y4eHUs U BOCTIUTAHUS

A/03.6




Ilegarornyeckunii A/04.6
KOHTPOJIb U OIICHKA
OCBOEHHS
JOTIOJTHUTEIILHOM
00111e00pa30BaTEIIHLHOM
IPOTPaMMBI

Pazpabotka A/05.6
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JOTIOJTHUTEIILHOM
00111e00pa30BaTEIIHLHOM
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4. TpeOoBanusi K pe3yJbTaTaM OCBOEHHUSI JAUCHUIVIMHBI (KOMIETEHIUH O00y4aromerocs,
(¢opmupyemble B pe3yabTaTe 0CBOCHHUS TUCIHUIIIUHBI (MOIYJIfA)
[Ipouiecc wu3ydeHHs] AUCHMILUIMHBI «XUMHUS BBICOKOMOJICKYJISPHBIX COCIUHEHUW» HampaBjieH Ha
(dbopMUpOBaHUE CIETYIOIINX KOMIETCHIIUN]:

Tabmuna 4.1
HaumenoBanue Kon 1 HanMmeHoBaHue Kon n HaumeHnoBanue HHAUKATOPA
KaTeropuy (TPyIIIbI) YHHBEPCAIBHOI KOMIICTCHIINH JTOCTI)KCHYS YHUBEPCAIBHON KOMIICTECHIIHN
YHHUBEPCATBHBIX (YK) (MYK)
KOMITIETEHITUM
YK-8. CnocobeH co3naBatb 1 3Haet: (hakTOpBI BPETHOI'O BIMSHUSA
NOJIEP’KUBATh 0€301TacHbIC AJIEMEHTOB Cpefibl OOUTaHUs (TEXHUUYECKUX

YCIJIOBHS JKU3HEAEATEIbHOCTH, B | CPEACTB, TEXHOJIOTUNYECKUX IIPOLIECCOB,
TOM 4YHCJIE ITIPH BOBHUKHOBEHUN | MaTe€pHUalOB, 31aHUI U COOPYKEHUH,
YpE3BbIYAWHBIX CUTYaLUM. HNPUPOJHBIX U COLIMATIBHBIX SBJICHUN)

YMeet: uaeHTUGUIMPOBATH ONACHBIE U
Bpe/aHbIE (PaKTOPhI B paMKax
OCYILIECTBIISIEMON NEATEIBHOCTH; BBIABIIATD
be3onacHOCTh MpOOJIEMBbI, CBSI3aHHBIE C HAPYILIEHUSIMU
PKU3HEJEATEIIBHOCTH TEXHUKU 0€30I1aCHOCTU Ha paboyeM MecTe;
IpeagaraeT MepONpUATUSIX 11O
IIPEIOTBPALICHUIO YPE3BbIYAHBIX CUTYaUI

Baaneer: mpaBwiamMu  NOBEACHHS  IIPH
BO3HMKHOBEHHH YPE3BBIYANHBIX CHTyalui
IIPUPOJHOTO 51 TEXHOT€HHOI'0
IIPOUCX 0K ICHHS; OKa3bIBAET MIEPBYIO
MIOMOIIlb, ONMCHIBAET CIIOCOOBI y4yacTus B
BOCCTAHOBUTEJIbHBIX MEPONPUSIITHIX

Tabmnuma 4.2



3amaua [1]] Ko 1 Haumenosanue Kon 1 HanMeHoBaHMe nHAMKAaTOpa OcHoBanue
nipoeccHoHaATBEHOM JOCTIDKEHUS TIPO(ECCHOHATBHOM (I1C, ananm3
KOMITCTEHITHH KOMIICTCHIINH ombiTal)
Tun 3a1a4 npoeccHoHAILHOM 1eITeILHOCTH: NeJarorun4ecKuii
OcymectBnenne | IK-2 CrniocoOeH | 3HaeT: NpuOpPUTETHBIC HAIIPABICHUS [C:
po¢eCCHOHATBHOM KOHCTPYHPOBATh pa3BUTHsI 00pa30BaTEIILHON CUCTEMBI 01.001
JEATEIbHOCTH B | cozlep)KaHue P®, TpeboBaHus MPUMEPHBIX 01.003
COOTBETCTBHHU c | oOpa3zoBaHms B | oOpa3oBaTeabHBIX IPOTPaMM 10 01.004
HOPMaTHUBHO- peIMETHOW 001acTu | yueOHOMY MpEeaMETY; IEpEUCHb U

MPABOBBIMH aKTaMH B
cepe obpazoBanus u
HOpMaMH
npoecCHOHATEHOM
ITHKA

B COOTBETCTBHHU C
tpeboBanusiMu PI'OC
OCHOBHOI'O U CPEIHEro
obmiero o0pa3oBaHUs,
C YpOBHEM Da3BUTHUSA
COBPEMEHHOM HAYKH U
C Y4eTOM BO3PACTHBIX

cofieprKaTeIbHbIE XapaKTePUCTUKU
y4eOHOM JOKYMEHTAIMU 110 BOIIpOcam
OpraHM3aluy U pean3anuu
00pa30BaTENILHOTO MPOLECCa; TEOPUIO U
TEXHOJIOTUH y4eTa BO3PACTHBIX
0COOEHHOCTEHN 00yYaromuxcs;
IPOrpaMMBbI U Y4€OHUKH 110

0COOEHHOCTEN
o0y4aromuxcs

NPEIoIaBaeMOMY IIPEIMETY.
YMeeT: KpUTUYECKH aHAIN3UPOBATh
yueOHbIe MaTepHalIbl TPEIMETHOM
00J1aCTH ¢ TOYKHU 3pEHUS UX HAYYHOCTH,
IICUXO0JIOTO-TIEJarOTMYECKON 1
METO0JIOTUYECKOH 11e7IeCO00pa3HOCTH
UCTIOJIb30BaHUS; KOHCTPYHPOBATH
coJiepKaHue 00y4YeHHUs 10 IPEIMETY B
COOTBETCTBUH C YPOBHEM Pa3BHUTHUS
HAYYHOT'O 3HaHUS U C yYETOM
BO3PACTHBIX OCOOCHHOCTEN
oOyyaromuxcs; pazpadarbiBaTh paboyyro
pOTpaMMy IO MPeIMETyY, Kypcy Ha
OCHOBE ITPUMEPHBIX OCHOBHBIX
0011e00pa30BaTeIbHBIX NPOTPaMM U
o0ecreunBaTh ee BBIIIOJIHEHHUE.
Buianeer: HaBBIKAMH KOHCTPYHMPOBAHUS
IPEIMETHOTO COJAEPKAaHU M aJalTaluu
€ro B COOTBETCTBHU C OCOOEHHOCTSIMH
1IEJIEBOM 2y TUTOPHH.

O6HII/IM CpCACTBOM KOHTPOJIA SABJIACTCA BBCACHHASA B YHHUBCPCUTCTC 6aJ'IJ'II)HO-p€I\/'ITI/IHFOBa$[ cHucreMa
OICHKH YCIICBACMOCTH CTYACHTOB CIICHUAJINTCTA U HaHpaBJ’ICHI/Iﬁ 6aKaJ1aBpHaTa.

B PE3YIbTATC U3YUCHUA NUCHUIINHBI BBIITYCKHUK (CHGHI/IEUII/ICT) JOJIKCH HpI/I06peCTI/I CJICAYHOIINEC
l'IpO(beCCI/IOHaJ'II)HI)Ie 3HaHUA, YMCHUS U HABBIKH:

3Hamb. - OCHOBHBIC MOHATUA XHUMHU U (bHBHKH BMC, MCTOAbl CUHTE3a NOJUMCPOB, 0COOEHHOCTH
CTPOCHUA MAaKPOMOJICKYJT U UX MMOBCACHHUA B paCTBOpaX;
- KJ'IaCCI/I(bI/IKaI_[I/IIO MOJIMMEPOB, HX BaKHEHUIITHX Hpe,[[CTaBI/ITCJleﬁ U HUX NPUMCHCHUC, CTPYKTYpPY U
OCHOBHBIC (1)I/I3I/I‘—IQCKI/IG CBOMCTBaA MMOJIMMEPHBIX TCIT;
- (I)I/I3I/IKO-XI/IMI/I"ICCKI/IC CBOMCTBA OCHOBHBIX HpCﬂCTaBHTCHCﬁ Pa3JIMYHBIX KJIIACCOB ITOJIUMCPOB, a TAKIKE
CIIOCOOBI MX IIOJIYUCHUA U obnactu OPUMCHCHUA; OCHOBHBIC MCTOABI IMOJYYCHHUSA W HUCCICAOBAHUA
MOJIMMEPOB U IMMOJIMMEPHO-KOMITO3UIITMOHHBIX MaTCPUAJIOB.

! Mon anamM30M OMNbBITAa MOHMMAETCS AHAJW3 OTEYECTBEHHOTO U 3apyOE’kKHOTO OIIBITA, MEKIYHAPOIHBIX HOPM H
CTaHIapTOB, QopcaiiT-ceccuu, GOKyC-TPYIIIBI U TIP.




yMmembp: - INIAHUPOBATh U OCYHIECTBIIATH CHUHTE3 MOJIMMEPOB PA3IIMYHBIMA METONAMH; IIPOTHO3UPOBATH
CBOMCTBA U AKCIUTyaTallMOHHBIE BO3MOXHOCTH MOJIUMEPOB U JIp.;

- IJIJAHUPOBATh U OCYLIECTBIIATH aHAIU3 IIOJUMEPOB,;

- CaMOCTOSITENILHO paboTaTh ¢ yueOHOM M CIIPaBOYHOM JUTEPATYPON MO XMMUU BBICOKOMOJIEKYISPHBIX
COCTUHEHHI,

- IPUMEHATH K MPUPOJHBIM OOBEKTaM MOJIMMEPHOI MPUPOABI OCHOBHBIE TEOPETUUYECKUE IMOJIOKEHHS
kypca xumusi BMC.

61a0emp’ - TEXHUKON HKCIIEPUMEHTA MOJIYYEHHS U UCCIIEI0BaHUS MOJIMMEPHBIX MAaTEPUAJIOB;

- YCTaHOBJICHUEM KOPPEISLMNOHHBIX 3aBUCUMOCTEN CTPYKTYypa — CBOMCTBO;

- COBPEMEHHBIMH (PU3UUYECKUMU U PU3UKO-XUMUYECKMMU METOAAMU B XUMHH [1OJIUMEPOB.

[lpy npoBeneHUM Yy4UeOHBIX 3aHATHA OOECIIEYMBAETCS PA3BUTHE Y OOYYAIOIIUXCS HaBBIKOB
KOMaHJIHOW paboThl, MEXIMYHOCTHOW KOMMYHUKALIMU, HIPUHATHS pPELICHUH, JIMJIEPCKUX KadecTB.
Hcnonp3yeTcss npoBeeHUE MHTEPAKTUBHBIX JIEKLIUH, IPYNIOBBIX JUCKYCCHUI, POJIEBBIX UIP, MaTepUaibl
Ha OCHOBE pe3yJbTaTOB HAay4YHbIX MCCIEJOBAHUM, B TOM YHCIE C YYETOM PErHMOHAIBHBIX OCOOEHHOCTEH
npodecCHOHATBHOM IeATENFHOCTH BHITYCKHUKOB M OTpeOHOCTEl paboTomarenei.

JucnunmuHa «XUMUS BBICOKOMOJIEKYJISIPHBIX COCAVUHEHUN» SBISIETCS OCHOBOW Ul M3Y4ECHMS

€CTECTBEHHOHAYYHBIX JUCHUIUINH: «l30paHHbIE T1aBbl OpPraHMYECKON XHUMHUUY», «AHATUTHYECKAs
xumusy, «KomouaHo-IUCHIEpCHBIE COCTOSHUS B MpHpoae», «MonekynspHas OHOJOTHS», «XUMUS
OKpY>KaroIen Cpeb».
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5. Couepmanne Hu y‘leﬁHO-MeTOJIH‘leCRaH KapTa JTHCHUIIJINHBI

5 cemecTp Tabmuma 5.1
Jlurepa
Ne AyZHTOpHEIC Camocrosrensiaz KonuyectBo 0asioB Tekyleil paboThl 1J1s1 aTTeCTaluH TYypa
Heze HaumenoBanue TeMV(BOHPOCOB), 3aHATHSA, YacChl pabora
m H3Yy4a€MbIX 110 JaHHOU TUCHUIIIINHE Max
1 126 ConepxaHue Yacsl Dopma KOHTPOJISI Mun c
Brenenmne B XUMUIO Bakneiimme cBoiicTBa 1 IIucemennsle gomamaue | 0 2 [1-6],
BBICOKOMOJIEKYJIAPHBIX COEANHEHUH. MOJIMMEPHBIX BEIIECTB. 3aaHusl (KOHCIICKT) 10,11
OCHOBHBIE  TOHSTHS,  TEPMHHBI Knaccudukanms noiuMepos B
Oco6oe noauMepHOe COCTOSIHUE. 3aBHCUMOCTH OT IPOHUCXOXKICHNS,
OT TOIOJIOTMH MaKpOMOJIEKYJI.
Knaccudukamuss  momuMepoB 10 Knaccuduxkarms monuMepos 1o [Mucemennsie momamraue | 0 2 1-5, 8, 9,
reOMeTpHH, MIPOUCXOKIEHHIO, XUMHYECKOMY COCTaBy U 3aaHusl (KOHCIIEKT) 11
MOJIEKYJIIPHON Macce. CTPOEHHUIO OCHOBHOM LIETIH.
Kondwurypanus, crepeoxumuss I'mOKoCTh IEeTHBIX 1 Komnmoxsuym, 0 2 1-3, 9,
KOH(OpMAIHs LEIN. Makpomosekyil. Kongurypamus u IIUCBMEHHBIE  JIOMalIHUE 11,12
CrepeoperysipHbie TIOJTUMEPBI. KOH(OpMAIHSI MAKPOMOJIEKYJIBI. 3a/1aHusl (KOHCIIEKT)
CpenHeuucnoBasi, CperHEMaccoBas MosekynsapHas Macca 1
MOJIEKYJISIpHAs Macca MOJIMMEPOB. MOJIEKYJIIPHO-MacCcOBO€
pacnpezeneHe MoJMMepOB,
oOpasyromuxcs npu
paluKaIbHOW NOJIMMEPU3ALHH.
Metoapl  cHHTE3a  TIOJMMEPOB. BHyTpuMoneKyssipHOe BpalieHue KomnokBuym, 0 2 [1-6], 8,
Hemnnas paauKagbHas Y THOKOCTh MAaKpOMOJIEKYI. IIHCbMEHHBIE JOMallHUE 911
MOJMMEpHU3aIusl. Crioco0st 3a/1aHusl (KOHCIICKT)
WHHULMUPOBAHUS peaxumit IToaroroBka mo Teme
MTOJIMMEPH3AIIHH. 9KCIIEPUMEHTA.
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DjeMEHTapHbIE  CTAIUM  PEAKIUH Knaccudukarius HemnHbIx, IIMceEMEHHBIE TOMAIIIHHE 2 [1-6], 8,
mojuMepu3anuyd.  MHUAIMUpoBaHue MOJIMMEPU3ALIMOHHBIX ITPOIECCOB. 3a1aHus (KOHCIICKT) 10
XHMHUIECKOE, TEPMHUYECKOEC,
(doToxummuyeckoe.
HNonnas mnomumepusanus. OOmme Kunetnka kaTHOHHOH Komnoksuywm, 2 1,3,5, 6,
3aKOHOMEPHOCTH HOHHOM MOJIMMEPHU3ALIHH. IMMCbMEHHBIE  JIOMAIHUE 8,9, 10
HOJIMMEPHU3ALIUH. MounekyasipHas Mmacca u 3aaHusl (KOHCIICKT)

MOJIEKYJIIPHO-MacCOBOE

pacrpeeneHue OTUMEPOB.
HNounnas (kaTaguTHYeCKas) CriocoOBsI TpOBEICHUS [TuceMeHHBIE JTOMAIIHUE 3 1,3,5,6,
MOJIMMEPH3ALIHSL. Karunonnas MOJIMMEPU3ALINU: B Macce, B 3a1aHus (KOHCTIEKT), 8,9, 10
MOJTMMEPH3aLIHSI. pacTBope, B CYCIICH3UHU U KOHTPOJIbHAsPaboTa

OMYJILCHH.

IloaroroBka mo Teme

IKCTIEPUMEHTA.
AunonHas MOJINMEPH3ALIHSL. Tunsl peakuuit Kommoksuym, 3 3,4,6,8,
OCHOBHBIE cTagun npoiiecca IMOJIUKOHIEHC AN, PaBHOBECHEIE MMICHMEHHBIE OMAIIHUE 9,10, 11
Kunernueckue 3aKOHOMEPHOCTH KOHJICHCAIUOHHBIE MPOIECCHI. 3aaHus
mporiecca.
OCHOBHBIE  CIIOCOOBI  ITPOBECHMSI OCHOBHBIE OTJINYUSA 2 [1-6], 10,
peaxiuii MOJUMEPU3AITUIA MOJTMMEPH3AIHOHHBIX 5 11
(panuKaIbHOM, KaTHOHHOIA, ITOJIUKOHIEHCAITHOHHEIX KontposbHas padoTa,
AHUOHHOM). Perynuposanue npoueccoB. MolekyJsisipHast Macca KOHCIIEKT,
MOJICKYJISIDHOW  MaccChl  IOJMMEpa u MOJIEKYJISIPHO-MACCOBOE pedepar
pu MIPOBEICHUH peakuuu pacnpezeneHue npu
MOJIMMEPU3ALINH, TIOJTMKOHICHCAIINH. TTOJIUKOHICHCAIIH.

IToaroroBka mo Teme

IKCIIEPUMEHTA.

20

NEPBASI PYBEJXKHASI ATTECTAIIUMS (KOMITBIOTEPHBIM TECT)? Make. — 15 6a/1108B)
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10 XHUMHUUECKHE CBOMCTBA U XUMHYECKHUE [TonmmmepaHamornIHbIC Kommoxsuym, 1,3,4,7,
npeBpaieHus monuMepoB. CBolcTBa IIPEBpAICHHS U [MUCbMEHHBIC ~TOMAIIHUE 8,9, 12
PacTBOPOB MOJUMEPOB. DHTAIBIUS U BHYTPUMOJICKYJISIPHBIC PEaKIINH. 3as1aHusl (KOHCIICKT),

SHTponusi  cmemieHus.  Ilapamerp KonnuratuBHbie cBOMCTBA pedepar
pactBopuMocTH [ mnpnedpanra. PacTBOPOB MOIUMEPOB.
[ToIMKOHICHCAIMOHHBIC TTOJTUMEDHI.

[ToaroroBka mno teme

OKCTIIEPUMEHTA.

11 [Nomukonpencamus. Kmaccudukarmus, I'omo-, reTeponoarKoHIEHC A, Komnmoxsuym, 1-4,7,8,
TEPMUHOJIOTHSL. OCHOBHBIC 3aKOHOMEPHOCTHU MMCbMEHHBIE JOMAIIIHHE 10, 12
[omuamuaer 1 momudGupel. CriocoObr MPOTEKaHUs TpoIiecca. 3aaHus (KOHCIIEKT),
momrydeHusi. OcoOEHHOCTH COCTaBa. pedepar
OO0nacTi MPUMEHEHUSI. [Moxrororka no Teme
Hcnonb3oBaHne XUMUYECKUX PEAKIUN JKCIIEPUMEHTA.

MaKpOMOJIEKYJ IJIsi XHMHYECKOTO |
CTPYKTYPHO-XUMHUYECKOTO
MOAU(DUINPOBAHUS MOJIUMEPHBIX
MaTepHaoB.

12 I'omo-, TeTEePOTIOIMKOHICHCAITHSI. TepmoanHaMuka pacTBopoB ITuceMeHHBIE TOMANTHUE 1,3,7,8,
Kunernueckue 3aKOHOMEPHOCTH MOJTUMEPOB. 3a/1aHusl (KOHCIIEKT) 9,10, 12
peakiuu. I'maponutruueckas
TTOJIMKOHICHCAITUS KalpoJlaKTaMa.

13 XuMudeckue MIpeBpaIeHAS [NomumepaHnanornyHbIe Komnmoxsuym, [1-6], 7,
MOJIMMEPOB 0e3 M3MEHEHHs CTEleHU MIPEBpAIICHNS. pedepar 11
MTOJINMEPH3ALIHH.

[MoxroroBka no Teme
IKCIICPUMEHTA.

14 BHyTpuMOJIEKYISIpHBIE IPEBPALLCHHUS. Teopus ®nopu-Xarrusca. [IncemenHble  AOMaIHUE 1-4,7, 8,

[leperpynnupoBKY B OCHOBHBIX IETISX. CBolicTBa pacTBOPOB IMOJIMMEPOB: 3a/1aHusl (KOHCIICKT) 9

Ha6yxaHHe, BA3KOCTbD.
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15 MaxpoMoJeKysipHbIC peakiuu. | 2 2 TepmoanHaMuka u 1 KomnokBuym, 2 [1-6], 7,
CmmBanue, OTBEpIKICHUE, MOJIEKYJISIPHBIH MEXaHU3M MIICBMEHHBIE  JTOMAITHHE 9,10, 12
CTPYKTYpUpPOBaHHE MaKpOMOJIEKYJI BBICOKOJTACTHUECKIX 3aJaHHS.

MOJIUMEPOB. nedopMaruii.

16 XHUMHUYECKHE IpeBpalieHus | 2 2 OCoOCHHOCTH MOJIEKYJISIPHOTO KomnokBuym, 3 [1-6], 9,
MOJIMMEPOB C YMEHBILIEHUEM CTEIIEHU CTPOEHHUSI MTOJIUMEPOB U Kontponbnas padoTa, 10, 12
NoJMMepH3aud. JlecTpyKuus. NPUHIUIIOB YITAKOBKH Pedepar
PenakcanmoHHbIE SIBICHUS B MaKpOMOJIEKYI.
nonumepax. Ilepuoauueckue u
HETpephIBHBIC POILIECCHI TOTyYSHHUS
MOJIMAMHUIOB.

17 PactBopel monmmepoB. PactBopenue, | 2 2 YcnoBus, HEOOXOIUMBIE IS 1 [IuceMenHBIE TOMATITHIE 2 4-7,9,
HaOyxaHuUe. KpUCTAJUTM3AIMH TTOJTUMEPOB. 3aaHusl (KOHCIIEKT) 10, 12
Heorpannuennoe, OrpaHUYEHHOE TeMnepaTypa KpUCTAIIIU3aLUU U
HaOyxanue. Jlmarpammbel  (a3oBbIX TeMIlepaTypa IUIaBICHHS.
cocrosiHuit. OCOOCHHOCTH IPOLIECCOB [ToaroroBka mno teme
MONy4eHUs] M 00JacTH TPUMECHEHUS IKCTIEPUMEHTA.

TIOJIMAMHUIOB.

18 Ousnyeckrie W (a3zoBble COCTOSHHS | 2 2 CTpyKTypa U HaIMOJIEKyJIApHas Komnnmoxsuym, 3 1-57,
MIOJIMMEPOB. CrexnooOpasHoe, OpraHM3aIys KPUCTAITHIECKUX KontponbHas padoTa, 9,
BBICOKODJIACTHYHOE, BSI3KOTEKY4Yee HOJINMEPOB. Pedepar 10
COCTOSIHUSI aMOP(HBIX  MOJIUMEPOB.

Tepmomexanunueckue kpubie (T, Tr).
BTOPASI PYBEJKHASI ATTECTALIMSI (KOMIIBIOTEPHBIN TECT) (Makc. — 15 6a/10B) 20

Hroro 32 32 8 70

*IIpumedanus

— Bce Bubl yueOHOM pabOTHI MOTYT MPOBOJAUTHCS JUCTAHIIMOHHO HA OCHOBAHHH JIOKAJTLHBIX HOPMAaTHBHBIX aKTOB.
— B memsix peanusanuy MHIMBUAYAJIBHOTO MOAX0/a K O0YYEHHIO CTYICHTOB, OCYIIECTRISIOMNX YYeOHBIH MPOIECC 110 MHIUBUAYAIbHON TPACKTOPUH B paMKax
WH/IMBHUTyaJIbHOTO Pa0OoYero IjaHa, U3ydyeHHe JaHHON TUCIMILTUHBI MOXET OCYIIECTBISTHCS Yepe3 MHIUBUIAYAIbHBIE KOHCYJIbTAIIMHA MPENOJABATENs OYHO, B YaChI
KOHCYJIbTAIINH, TI0 DJICKTPOHHOW IMOYTe, a Takke ¢ ucrnonb3oBanueM Webex, miardopmbl aucrannnonHoro odyuenus Moodle, muuHblli KaOHHET CTY/ICHTA Ha caite
COr'Y, apyrux snementoB SMOC COI'Y.
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6. OOpa3oBaTe/IbHbIE TEXHOJIOTUH

TpaaunuoHHble JIEKIIUM M NpPaKTH4YecKHe (ceMHMHapckue) 3aHaATHS B  dopme C
HCI0JIb30BAHUEM COBPEMEHHBIX UHTEPAKTUBHBIX TEXHOJIOT M.

Jleknus-quaJor — coIepKaHue MOAACTCS Yepe3 CEPUI0 BOIPOCOB, HA KOTOPBIE CTYIEHT JOJDKECH
OTBEYaTh HETMIOCPEICTBEHHO B X0O/I€ JIEKIIUH.

OnnaiiH-ceMMHAp — pa3HOBHUJIHOCTh BEO-KOH(EpPEHLIMHU, IPOBEJCHUE OHJIAWH-BCTpEd WU
npe3eHTanuii yepe3 VMHTepHET B pexuMe pealbHOro BpeMeHU. KakIblii U3 y4aCTHMKOB HaXOIUTCA Y
CBOEro KOMIIbIOTEpa (CpeAcTBa CBA3M), a CBA3b MEXIY HUMHU MoJjep)xuBaeTcs uepe3 MHTepHer
IIOCPEACTBOM 3arpy’aemMoro IpWIOKEHHs, YCTAHOBJIEHHOI'O HA KOMIIBIOTEPE KaKIOro0 Y4YacTHHKA
(Zoom, Meet, Skype u ap.)

Buneoxondgepenuus — ceanc Buaeokonpepenucsszu (BKC) — 31o TexHonorus MHTEpaKTUBHOTO
B3aUMOJICHCTBUS JIByX U OoJjiee y4aCTHHKOB 00pa30BaTeNbHOIO Ipolecca i oOMeHa uH(opmanuei B
pEeaIbHOM PEXUME BPEMEHHU.

Buneo-sexkuuss — cHiTas Ha KaMepy COKpallleHHas JeKIMs, AONOJIHEHHas QororpadusiMu U
CXEMaMU, WIIIOCTPUPYIOIIas [101aBAEMBbII B JIEKLIUU MaTepUall.

TexHosiorust  3JIEKTPOHHOr0  o0y4yeHMs  (peajau3yercss IpH  I[OMOIIM  3JIEKTPOHHOMH
obpazoBatenpHOl cpensl COI'Y  mpm  wucmonb3oBanmm  pecypcoB  OBC, mnpu  mpoBeneHHH
aBTOMATHU3UPOBAHHOTO TECT

7. YueOHO-MeTOAUYECKOe ol0ecriedeHne CAMOCTOSITeIbHOI padoThI

CamocrosTenpHass paboTa CTYACGHTOB, MPEIYyCMOTpPEHHass y4eOHBIM IUIAHOM, JOJDKHA
COOTBETCTBOBAaTh Ooyiee TIyOOKOMY YCBOCHHIO HM3y4aeMoro Kypca, (OpMHpPOBATh  HABBIKH
MCCIIEIOBATEIBCKONW pabOThl 1 OPUEHTUPOBAThH CTYICHTOB Ha YMEHHE MMPUMEHSATh TEOPETUUCCKHUE 3HAHUS
Ha MPaKTHKE.

CamocrosiTenbHass paboTa OO0ydYaroImMXCs SIBJISETCS OJHUM U3 BHUIOB Y4YEOHBIX 3aHSATHH.
CamocrosTenbHas paboTa MPOBOJAUTCS C LENbBIO:

— CHCTEMaTH3alllH U 3aKPETUICHHS TOYYEeHHBIX TEOPETUYECKUX 3HAHUH U MPAKTHYECKUX YMEHUH
o0yyJaromuxcs CTyACHTOB;

— yrIIyOJeHHs U paCHIMPEHUS TEOPETUICCKUX 3HAHUM;

— (opMUpOBaHUS YMEHHI UCIIONH30BaTh HOPMATHUBHYIO, IPABOBYIO, CIIPABOYHYIO IOKYMEHTAITHIO
U CIICIUAIIBHYIO JIUTEPATYPY;

- (GOpMHpOBAaHHS  CaMOCTOSITEIBHOCTH  MBIIIICHUS, CIIOCOOHOCTEH K  CcaMOpa3BUTHIO,
CaMOCOBEPIICHCTBOBAHHIO M CAMOPEaTH3aIINN;

— pa3BUTHUSA UCCIEOBATENLCKUX YMEHUH.

CamocrositenbHass paboTa OOY4YAIOMIMXCS OCYIIECTBISAECTCS Ha TPOTSHKEHUM W3YyYEHUS BCEH
JUCLUIUIMHBI B COOTBETCTBUH C YTBEPXK/IEHHOW B yueOHOM IIaHe TpyAoeMKOcThio (40 yacoB) U cOCTOUT
u3:

- paboThl CTYAEHTOB C JIEKIIMOHHBIMH MaTepuajamMH, TOHCKa M aHaiu3a JHUTepaTypbl u
AJIEKTPOHHBIX NCTOYHUKOB MH(POPMAIIUH 110 3aJaHHON TeMe;

- BBITIOJTHEHUS 3aJJaHU [T caMocTosTeNbHOM padoTel B DUOC COT'Y;

- W3YUYCHHs] TEOPETUYECKOTO, MPAaBOBOTO W CTATHCTUYECKOTO MaTepuaia sl MOJTOTOBKH K
CEMHHAPCKUM 3aHSTUSIM;

- IOJITOTOBKH K 3a4eTy.

Tembl 1 QopMBI BHEAYIUTOPHOH CaMOCTOSATENbHOU PAaOOTHI, €e TPYAOEMKOCTh COAEp’KATC B
paznene 5, Tabmn. 5.1.

3amaHus IS CaMOCTOSTEIBHON pabOThI COCTABISIOTCS 1O paszesiaM W TeMam, 10 KOTOPhIM He
NPEeJyCMOTPEHbl  ayIUTOPHBIE  3aHATUS, JUO0 TpeOyeTcss JOMOJIHUTENBbHO MpopadoTaTh U
MIPOaHATM3UPOBATh PACCMaTPUBAEMBIH MPETOAaBaTeIeM MaTeprall B 00beMe 3aIITaHMPOBAHHBIX YacOB.

3agaHus 0 CaMOCTOSATENIBHOM paboTe MO AUCHUIUTMHE MOTYT OBITh CIEIYIOIIUX BUJIOB:

®  KOHCIIEKTHPOBAHHE MEPBOMCTOYHUKOB H JPYroi ydeOHOU JUTEepaTyphl;
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e mpopaboTka yueOHOro marepuaia (1Mo KOHCIEKTaM JIEKIMK y4eOHOH M Hay4HOH JuTepaTtype) u
MOATOTOBKA JOKJIAJ0B Ha CEMHHApax M MPAKTHYECKHX 3aHATHSX, K Y9aCTHIO B TEMaTHYECKUX
JUCKYCCHSIX M JICJIOBBIX UTPax;

e paboTa C HOPMAaTHBHBIMHU JIOKYMEHTAaMH W 3aKOHOJATEIBbHOW 0a30i; MOMCK M 0030p HAayYHBIX

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

BBINOJIHEHHE KOHTPOJIBHBIX PadOT, TBOPUECKUX (MIPOEKTHBIX) 33 JaHUM;

peleHne 3ajay, BEIIOJTHEHUE YIPaKHEHUH;

HanucaHue pedeparos (dcce);

paboTa c TecTaMy ¥ BOIIPOCAMU JIJIsi CAMOTIPOBEPKHU;

BBINOJIHEHHUE [IEPEBOIOB HA MHOCTPAHHBIE SI3BIKH/C MHOCTPAHHBIX S3BIKOB;

MOZIETTMPOBAHHE M/MJIH aHAJIU3 KOHKPETHBIX MPOOJIEMHBIX CUTYalLlUii;

e 00paboTKa CTaTHCTHYECKUX JAHHBIX, HOPMAaTHBHBIX MAaTEPHAJIOB;
® aHWIN3 CTaTUCTHYECKUX M (AKTHMYECKUX MAaTepualioB, COCTaBJICHHE BHIBOJIOB HA OCHOBE

IPOBEJICHHOTO aHANIN3a | T.JI.

CamocrostenpHas paboTa MODKHA HOCHUTH CHCTEMATHUYECKHH XapakTep, ObITb MHTEPEeCHOH M
NPUBJIEKATENBHOM ISl CTy/ICHTA.

Pe3ynbraTel caMOCTOSATENBHON PabOThl KOHTPOJIMPYIOTCS TPENnoJaBaTesieM M yYUTHIBAIOTCS TPU
aTTecTalMy cryneHra (3a4der). [Ipu 3ToM npoBOAATCS: TECTUPOBAHUE, FKCIIPECC-ONPOC HA CEMUHAPCKUX H
MPAKTUYECKHUX 3aHITUAX, 3aCITyIIMBaHUE JOKJIAI0B, POBEPKA MUCbMEHHBIX Pa0OT | T.JI.

CamocrosiTenbHas paboTa CTYJEHTOB IO JUCHHUIUIMHE «XHMHUS  BBICOKOMOJEKYIISPHBIX
COCJMHEHUI» BKIIOYACT BBINMOJHEHHE JOMAIIHUX 33JaHUN K KaXIOMY MPAKTHYECKOMY 3aHSTHIO.
3agaHus coepKaT YCTHYIO MOJrOTOBKY MO TEOPETHYECKUM BOIPOCAM, PEHICHUS TEMaTHYECKUX 33/1a4 11O
paszenam, IpOTHCH JIAOOPATOPHBIX 3aHATHH.

CamocrosTenbHas paboTa CTYACHTOB BKIIOYACT BBIMOJIHEHHE IOMAIIHHUX 3aJaHUH K KaXIOMY
MPAKTUYECKOMY H JIaDOpaTOPHOMY 3aHSTHIO. 3aJaHHs COAEP)KAaT KaK MUCbMEHHBIE BOIPOCH U 3aJayH,
TaK ¥ YCTHYIO MOJTOTOBKY IO TEOPETHYECKMM BOIpocaM. [l MOATOTOBKM K 3aHSATHSM CTYACHTHI
MOJB3YIOTCA y4eOHMKaMH W y4eOHBIMH TIOCOOMSMH, YKa3aHHBIMH B CIIHCKE PEKOMEHJIOBAaHHOMN
JUTEpaTyphl, a TAK)KE HHTEPHET-UCTOYHUKaMU. Bce MeTonyeckre MaTepualibl IpeICTaBlIEHbl B CUCTEME
muctanironHoro ooyuyenus COI'Y (http://Ims.nosu.ru/).

MeToanyecKue peKOMeHIANMH M0 UCIOJIb30BAHUIO HHPOPMAIMOHHO-KOMMYHHKATHBHBIX
TeXHOJIOTUH 00y4eHust

I[J'ISI HN3YUCHUA JICKOHMOHHOI'O Marcepuaia AJUCHUIUIMHBI HTPUMCHAIOTCA ayAWMOBHU3YaJIbHBIC
(MynbTUMEIUIHBIE) TEXHOJOIHH, KOTOpble HE OTPUIAIOT TPAJAUIMOHHBIEC, MPOBEPEHHbIE BPEMEHEM
MCTOJBI NPCIOJaBaHus, HO, IIPHU 3TOM, OHH INOBBIIIAIOT HATJTIAAHOCTD, I/IH(bOpMaTI/IBHOCTI), OIICPaTUBHOCTDH
B IoJjaue MH(pOpMaIum, NO3BOJISIOT SKOHOMUTH BpEMsI 3aHATHH.

KonTponb camocToATenbHOM paboOThl CTYAEHTOB IpPH3BaH CJelaTh Ipolecc o0ydeHus Ooiee
LEJIOCTHBIM M OpraHuyHbIM. Ero 3amadya He ocTaBUTh 0e3 BHUMaHHMS Jake, Ha MEPBBIA B3I,
MaJIO3HAYUTCIIbHBIC BOIIPOCHI.

KomnbroTepHoe TecTUpOBaHKHE MO3BOJISET OCYILECTBIIATh UTOIOBBIM KOHTPOJIb 3HAHUN CTYJECHTOB.
TecToBbIil MaTepuan BKJIOYaeT B ceOsl coJep)kaHWE BONPOCOB MO KaXJIOMY H3 OOO3HAYEHHBIX
IIPOrpaMMoOi pa3ieiioB.

Ka)K}IBIﬁ BOIIPOC IMpeamnojgara€tT HECKOJbKO BAapHAHTOB OTBCTOB, CPCAU KOTOPBIX HWMCIOTCA
a0COJIOTHO HEBEpHBIN, MPAaBUIbHBIA U B OOJBIIEH MM MEHBIIEH CTENEHH PACKPBIBAIOLIMM CYITHOCTb
Borpoca. B mporecce KOMITBIOTEPHOTO TECTHPOBAHMS 3ajada CTYISHTOB OIPEAEsIeTCs] Kak BBIOOD
NPaBUIBHOTO OTBETa M3 MHOTrooOpaszusi BapHaHTOB. B TECTOBBIX 3aJaHUSX €CThb BOIIPOCH Ha
COOTBETCTBHE. B mpomecce KOMIBIOTEPHOTO TECTHPOBAHMSA, 33/1a4a CTYIEHTA ONpEeNsIeTcsl Kak BBIOOp
MPaBUIBLHOTO OTBETA U3 MHOT000pa3usi BAPHAHTOB.

BOHpOCLI 1 TEMBI, OTBOAMMBIC Ha BBIIIOJIHCHUC CaMOCTOSITETbHOH pa6OTI)I 10 OUCHUIIJIMHE, a
TaKXe KpUTEpUH OLIEHUBAHUS 110 KaXXJIOMY BUY paboThl conepxkarcs B pazaene 8 PII/I.
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8. OueHoYHBbIE cpeICTBA /ISl TEKYLEr0 KOHTPOJIS yCIIeBaeMOCTH, PYOe:KHOI aTTecTanuu U
NMPOMEKYTOYHOM aTTECTAIMH 110 HTOraM OCBOCHUS! M CHUIIMHBI.

Pabouas mporpamma mnpeaycMaTpUBaeT MPOBEACHUE JEKIMOHHBIX W JaOOpaTOPHBIX 3aHITHM, a
TaKKe CJICTYIOIINE BUIBI pabOT: CAMOCTOSTEIBHYIO padOTy CTYACHTOB TIO MOATOTOBKE YCTHBIX JTOKJIAJIOB,
1 OOCY>KICHHI 110 TeMaM JUCIHUILIMHEL - pa0OTy B aKTUBHOM U MHTEPAaKTUBHOU (hopMax.

Buabi koHTpOJIA.

Pabouas nporpamma npeznosaraeT TEKyUUil 1 MPOMEXyTOYHbBINH KOHTPOJIb 3HAHUH.

Tekymuii KOHTPOJIb — 3TO HENPEPBIBHO OCYIIECTBISEMbII MOHUTOPUHI YPOBHS YCBOCHUS
3HaHUH W (OpPMHUPOBAHMA YMEHHMH M HaBBIKOB B TEUEHHE ceMmecTpa HiIM ydeOHoro roja. Tekymiuii
KOHTPOJIb 3HAHWH, YMEHUH M HABBIKOB CTYACHTOB OCYIIECTBISIETCS B XOJ¢ Y4YEOHBIX (ayTUTOPHBIX)
3aHATUM, MPOBOJMMBIX IO pacnucaHuro. PopMaMy TEKYLIEro KOHTPOJS BBICTYNAKT OHPOCHI HA
J1aOOPAMOPHBIX 3aHAMUAX, A Maxce Kopomkue (00 15 mun.) 3a0anus, BBHIIONHSEMBIC CTYJICHTAMU B
HayaJse JIEKLUH C IeJIbI0 TPOBEPKU HATMYKS 3HAHUH, HEOOXOIMMBIX JIJIsl YCBOSHHSI HOBOTO MaTepuasia Wiu
B KOHIIE JICKIIMH JIJIS BBIICHEHHS CTEIIEHU YCBOCHHUSI M3JI05KEHHOIO MaTepuaa.

PyOexxHbIII KOHTpPOJIb OCYILECTBISIETCS MO Oojiee MM MEHEE CaMOCTOSTENbHBIM pas3fesiaM —
y4eOHBIM MOXYJISIM Kypca W TPOBOAWTCS IO OKOHYAHWHM HW3YYCHHS MaTepuaia MOIYJs B 3apaHee
yCTaHOBJIEHHOE BpeMsi. PyOeXHbIII KOHTPOJIb MPOBOJIUTCS C ILIENBIO0 OIMpPENENIeHUs KayecTBa YCBOCHHS
Marepuaiia yueOHOro MOIyJsi B IeioM. B TeueHue cemecTpa MPOBOIUTCS JBAa TaKMX KOHTPOJBHBIX
MEpONpPUATHS IO TpaduKy.

Tekymuii KOHTPOJIb 3HAHUW MPOBOJUTCS MYTEM OLEHKHU BBINOJHECHHS NMUCbMEHHBIX 33aJIaHUN U
YCTHBIX OTBETOB K JTJAOOPATOPHBIM 3aHSATHUSIM.

OLieHOYHBIE CPEICTBA JIJIsi TEKYIIEr0 KOHTPOJSL YCIEBAEMOCTH, MPOMEKYTOYHON aTTECTAIlUU T10
WUTOT'aM OCBOEHHUS TUCLUILIAHBI.

[IpoBeneHre TEKYIIEr0 M NPOMENKYTOUYHOIO KOHTPOJISI O JHUCIUIUIMHE OCYILECTBISAETCS B
cootercTBHH ¢ [Tonoxernem COI'Y 2

BAJIUIBHASA CTPYKTYPA OHEHKH

Dopma koHmpos Maxe.
KOJI-BO 0aJlIOB
Texymas oleHKa CTyJIeHTa B Te4eHUe 1-8 Heaelm cocTouT 20
u3:
* BrinoniHeHus 3aaHuil Ha 1a00paTOPHBIX 3aHATUAX 10
* BLInmoaHeHUs JOMAIIHUX 3aJaHui 5
* CaMOCTOSTEIbHBIX PadOT 5
1-51 pyOGerxHas mucbMeHHast KOHTpoJIbHast paboTa 15
Tekymass ouenka cryaeHta B Teduenue 10-15 Henmenm 20
COCTOUT M3:
* BrinonHeHus 3a1aHuil Ha 1aOOPATOPHBIX 3aHATUAX 10
* BrmosiHeHNS TOMaNTHUX 3aJaHuH 5
* CaMOCTOSITENIbHBIX padoT 5
2-51 pyOeXHast MIChbMEHHAasi KOHTPOJIbHAs paboTa 15
Hroro 70

Metoauka ¢popMupoBaHusi pe3yJbTHPYIOLIEi OleHKH.?
B xo71e Teky1iero KOHTpoIIs cTyAeHThI MOryT HaOpath 0-70 Garos:
1 —s1 pyOeskHAsE ATTECTAIMA - MAKCHMAJILHO 35 0a/1/10B; U3 HUX:

2 MonosxkeHue O TEKyLIEM KOHTPOIE YCIIEBAEMOCTH M IPOMEXYTOYHOH aTTECTAUMH OOYYalomUXCSA MO 00pa3oBaTeIbHBIM
IporpaMMaM BEICIIETO 00pa3oBaHHs — MporpaMmamM OakanaBpuara, MarucTparypel u cnenuanutera B COI'Y.(B mocnemaneit
penaknuu ot 08.07.20 r. I[Ip.Ne 173)

3 B cootsercTBuu ¢ ITonoxenneM o BPC oleHnBaHus 00y4aiomMXCs O4HO GOPMEI 110 06pa30BaTENLHEIM IPOrPaAMMAaM

BBICIIIEr0 00pa30BaHus — MporpaMmmam Oakanaspuara u creruanutera B ®T'BOY BO COT'Y (ot 05.03.2018 ., ip.Ne 47)
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Ot 0 5o 15 GannoB (pyOekHas aTTecTanus) — TeCTUpOBaHKUE B 1ieHTpe TectupoBanus COI'Y wmu
yKa3bIBa€TCs HCIOJIb3yeMas MpU U3YYEHUM JaHHOM JUCHMIUITMHBI Qopma (muchMeHHas palora,
KOJUIOKBUYM, 3CCE U T.1.);

Ot 0 no 20 GaymoB(TEKyIas OIeHKAa) — aKTUBHAs padoTa 3a JIaHHBIM MEPHOJI HA CEMHHAPCKHUX
(IpaKTHYECKUX ) 3aHATHSIX

2-51 pyOe:KHAS aTTECTAIMS — MAKCUMAJIBHO 35 0a/1JI0B; U3 HUX:

Ot 0 5o 15 6annoB(pyOeskHas aTTecTanus) — TeCTUpOBaHUE B IeHTpe TectupoBanust COI'Y;

Ot 0 no 20 GayioB (TeKymias OIleHKAa)— aKTUBHAas paboTa 3a JTaHHBIM MEPHOJI HA CEMHHAPCKHUX
(IpaKTHYECKUX ) 3aHATHUSIX

[IpoMeKyTOYHBIN KOHTPOJIb:

Jlnst a3k3amMena:

3a yCTHBIN OTBET Ha 9K3aMeHe cTyAeHT noiydaer 0-30 6aios.

CTyneHThI, MOTYYHBIINE B XOJE TEKYIIEro u pyoexxroro koutpois 50-70 6ainoB aBTOMaTHYECKU
MOJIY4aloT «3a4eTy.

PesynpTHpyromas oneHka ckiaapBaeTcs mo cooTBercrytomeit bPC gopmyme.

IIIkana uTOroBoii akageMuuecKoii YCneBaeMOCTH CTYACHTOB IO JUCHUIIJIMHE

Cucrema ouenok COI'Y
Cymma OamnnnoB HaszBanue HucnoBoi SKBUBAIEHT
86 - 100 OTJIUYHO 5
71-85 XOPOIIIO 4
50-70 YIIOBJICTBOPUTEIIEHO 3

Metoauka ¢popMupoBaHNs pe3yIbTHPYIOLIEH OLEHKH.

HTorosast OLleHKa CKJIQJbIBACTCS KaK CPEAHEB3BEIICHHAs 10 PE3yJbTaTaM BCEX OLIEHUBAEMBIX
paboT Ha MPOTSHKEHUU CEMECTPa, KyJa BXOJAT MOCEIIeHUE JIEKIUN U Ta00paTOPHBIX 3aHITHIA, OTBETHI
U JIOTIOJHEHMs Ha J1a00paTOPHBIX 3aHATHSIX, KOHTPOJbHBIE pa0OThl (KOHTPOJIbHBIE CPE3bl 110 UTOTaM
MOJTyJIs), JTOTIOJIHUTENbHBIE OLICHKH MO pedepaTaM B CyMME C MTOTOBBIMH pe3yibTaTaMH OajabHO-
PEUTHUHIOrO TECTUPOBAHUS.

Bonpocsl k 1agopaTtopabiM 3auaTusam (YK-8)

1. OcHosnble noHsATUs xuMuu BMC: MoHOMEp, nosMMep, OJIUroMep, MaKpoMOJIeKyJa, MoJIUMepHas
LleNb, 3BEHO 1LIE€NH, CTEeNEeHb nonuMepusanuu. Cesasp Mexay MM moHomepa u nonaumepa. Crennduka
MIOHATHSI «MOJIEKYJIIpHAsl Macca IOJIMMEpay NPUMEHHUTEIBHO K ITOJIMMEPHBIM BELIECTBAM.
2. Ocnosublie otmuunst BMC ot HMC. [Ipupoaspie 1 CHHTETHYECKHE TTOTUMEPHI.
3. Kiaccudukanus noauMepoB Mo XMMHUYECKOH NPHpOJie aTOMOB, 0Opa3yloIluX TIJIaBHYIO IIElb
HoJIUMepa.
4. Knaccugukaius noJmMepoB 1o FreOMETPUU CTPOSHUS UX LIeNeil MaKpOMOJIEKYJI.
5. Knaccudukanus noauMepoB IO XapaKTEPUCTHKE PETYISIPHOCTH CTPOEHMSI TJIABHOM LEMU.
IIpumepsl.
6.CtpykTypa momumepoB. J[Ba ypOBHS CTPYKTYPHOU OpraHW3aIluK MOJMMEPOB: XHMUYECKOE CTPOCHHE
1enu, KOHGUrypauus 1 KoHpopMarus LHemH.
7. Knaccudukanus MoIMMepoB IO MPUHAAJICKHOCTH MaKpOMOJEKYJbl K OINPEAEICHHOMY KIaccy
XUMHUYECKUX coequHeHnH. [Ipumepsl.
8. T'oMomoimMepsl ¥ COTOIMMEPHI, THITHI COMIOIMMEPOB. [Ipumepsr.
9. Monekynsapaas Macca (MM) moaumepoB, Kak CpeaHss KOJTUYECTBEHHAs XapaKTepUCTUKA MacCChl
MOJIEKYJI IOJIUMEPOB.
10. Metons! olnpeaeIeHus MOJIEKYJISIPHON Macchbl IIOJINMEPOB: OCMOMETPUYECKUH,
BHUCKO3UMETPUUECKUH, T Yy3UOHHBIH.
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11. Peakuuu cunHTte3a nonumepos. [lonnMepusaius, OCHOBHBIE XapaKTEpUCTUKU peakuuu. llenHas u
CTyIeHYaTas NOJIMMEpPHU3alHsl, X OCHOBHbIE OCOOCHHOCTH.

12. PapukanbHas MOJMMEPU3ALIHSL. CriocoOsr WHULMHAPOBAHUS CBOOOTHO-paIMKATBHOMN
MoJIMMepHU3auu: GoTo-, TePMUYECKOE HHULUUPOBAHUE, UCIIOJIb30BAHUE XUMHUUECKUX UHULIUATOPOB.
IIpumepsl.

13. CuHre3 noauMepoB peakiuei noauMepHu3aluy, OCHOBHbIE CTaAUU Mpolecca. Poiab HHrHOUTOPOB
U PEryJIITOPOB PEAKIIMU OJTMMEPH3AIHH.
14. Monnas mnonuMmepusanusi, €€ 3aBUCUMOCTb OT IPUPOABI MOHOMEpa M THUIA MPUMEHSEMOI0o
KaTaiusaropa.
15. Karanuszatopbl KaTHOHHOM MOJUMEPHU3ALMM, POJb COKATAIM3aTOPOB. MeXaHH3M Ipolecca.
DneMeHTapHbIe CTAANH, UX CKOPOCTb.
16. AHnOHHas MosMMepU3alus, NPUMEHSeMble B peakuuu Karanu3aropbl. OCHOBHbBIE CTaJuu
mporecca.
17. CnocoOsl npoBeeHus peakiuu noaumepusanuu. [loaumepusanus B Mmacce, pacTBOpE, IMYJIbCUU.
18. Ctpoenne MOHOMEPOB, CIIOCOOHBIX BCTYMATh B PEAKIUIO MOMKOHAeHCAH. DyHKITMOHATLHOCTh
MOHOMEPOB U UX CIIOCOOHOCTh 0Opa30BbIBATh IMHEWHBIE U CETYAThIe NOJIUMEpPHI. [Ipumepsl.
19. [onyyeHnne MOAMMEPOB METOJIOM MOJUKOHJEHCAMU. Ee OCHOBHBIE OCOOCHHOCTH, OTIMYHE OT
peaKIMy NOJMMEPHU3ALHH.
20. Tumel peakuuii MOTMKOHICHCAIIMK. PaBHOBECHass M HEpaBHOBECHAS MOJUKOHCHCALUS, TOMO- H
rereponoiaukonaeHcanus. [Ipumepsl.
21.B 1939 r. amepukanckuii xumuk Kaposepc (kommanust [{fomoH) w3 ABYXOCHOBHOW aTUIMHOBON
kucinotel HOOC-(CH2)4-COOH u rexcamermnenauamuia HoN-CHz-(CH2)s-CH2-NH2 - mosmyumi
BBICOKOMOJICKYIIIPDHOE COEAMHEHUE, KOTOPOE WCIOJIB3YIOT JUIsi IPOW3BOACTBA CHHTETHUECKUX
BOJIOKOH. Hanummre ypaBHeHUE peakiiy, YKaKUTe €€ TUIl K HA30BUTE MIPOAYKThI PEaKLUU.
Ilpumepwr 3-20 sonpoca bunrema.
1. YkaxxuTe peakuuio noaIuMepu3alim:

A)n CH2=CH2 — (— CH2— CH2 —)n

B) CH: —OH + HBr — CH3sBr + H20

B) C2Hs0OH + CH3COOH — CH3COOC:Hs + H2O
I') nCsH1206 — (CeH1005)n + H20. OTBET MOSICHUTS.
2. VI3 xakuX BEIIECTB IOJIyYalOT HCKYCCTBEHHBIE BOJIOKHA?
A) HedTh; b) nemmonosa; B) kameHHBIH yrouib; I') npupoansIif ra3
3. Knaccu¢umupyiite ¥ Ha30BHTE HIKE NPUBEACHHBIA IOJMMEpP MO BCEM HW3BECTHBIM IS HHX
kjnaccuukanusaM (0 XUMHUYECKOMY COCTaBy MAaKpOMOJEKYJbl, IO COCTaBy OCHOBHOH Iemnu
MaKpOMOJIEKYJIbI, IO CTpOeHUI0 (dopmMe, TEOMETpHUH) OCHOBHOM IENMH MaKpOMOJEKYIIbI):
NOAUSUHUAYEMAaN.
4. IIpocTpaHcTBEHHYIO (POPMY MOJIEKYJ UMEET CIAEAYIOLINI MOIUMep:

A) pesuna; b)nemmronosa;  B) cuntermueckuit kayuyk; 1) monmmponuieH.

5. Yto siBNIsIeTCSI aKTHBHBIM IIEHTPOM TIPU TOJMMEPH3AIlMA BUHUIOBBIX MOHOMEPOB B MPHCYTCTBUU
uHUIMupytomei cuctems Fe?* + Ho02? OTBeT MoscHUTS.
a) KaTUOH; 0) aHMOH; B) CBOOOJHBIN pajuKai; I') MOJUMEPHU3aLUs HE IPOTEKAET.
6. MexaHu3M MoJMMepH3allMi METUIIMETAaKpHiIaTa B )KMJIKOM aMMHake (Katanuzatop — Kanuid). Kak
W3MEHUTCS CKOPOCTh PEAKIIUH MPH 3aMEHE KaJTUsl JINTHEM?
7. Kakue MOHOMEpHI CITIOCOOHBI y4aCTBOBAThH B paJuKalbHON noauMepu3anun? OTBET MOSCHUTS.
a) OKcHJ 3TWieHa; 0) dopManblIerua; B) METaKpUIOBas KUCIIOTAa; T') aMUHOYKCYCHasl KHCJIOTa, 1)
OKCHMACIIsSIHasi KUCIIOTA.

BOl'[pOCLI K UTOTOBOMY 3a4€Ty N0 TUCHUMIIINHE «Xumus BBICOKOMOJICKYJAPHBIX coeTMHEeHUI»

(IIK-2)
1. Ocnosable oTmnunsg BMC or HMC. IlpupoaHblie 1 CHHTETUYECKUE TIOJIMMEPHI.
2. OcHoBHbIe noHsTHS XUMIUH BMC: MoHOMEp, TOJTMMEP, OJTUTOMEP, MAaKPOMOJICKYJIa,

noJimMepHas 1eib, 3BCHO LCIH, CTCIICHL IMOJIMMCPU3alIUN. CBs3b MCKOY MM MOHOMCpA U
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nonumepa. Crieruduka MoHITHS «MOJISKYJISIPHAs Macca MOJIMMepay MPUMEHHUTEIBHO K
MOJTUMEPHBIM BEIIIECTBAM.

3. Krnaccudukanus noimMepoB 1o NPUHAIC)KHOCTH MaKPOMOJIEKYIIBI K ONPEACTICHHOMY
KJIaCCy XUMHUYECKUX COCTMHECHUN: MOINONIC(UHBI, TOJTUAUCHBI, TIOTUI(UPHI, TOTHAMHUIH,
MOJINKApOOHATHI.

4. Knaccudukanus normMepoB 1Mo XUMUYECKON MPUPOJIe aTOMOB, 00Pa3yIOIIUX ITIaBHYIO
LIeNb I0JIUMEpa

5. Krnaccudukanus no reoMeTpun CTpOSHUS EMH MaKpPOMOJIEKYII.

6. ['omomnonumMepsl U COMOIUMEPDI, TUITBI COMOIUMEPOB. [Ipumepsl.

7. Krnaccudukanus nonuMepoB Mo XapakTepUCTHKE PETYIIPHOCTH CTPOCHUS [JIaBHOM 1ICTH.
IIpumepsl.

8. Mertoabl OIy4eHHUsI BEICOKOMOJIEKYJISIPHBIX COEAMHEHUH.

9. Peakuuu cunTe3a nonumepos. [lonrmepusanys, OCHOBHBIE XapaKTEPUCTUKU PEAKIIHH.
Lennas u cryneHyaTtasi HOJIUMEpPU3ALIHs, UX OCHOBHbIE OCOOCHHOCTH.

10.  Pagumkanpnas nommmMepu3zaius. CriocoObl MHUIIMHPOBAHKS CBOOOTHO-PATUKATBHON

MoJIMMEepHU3auu: POTo-, TEPMUUYECKOE HHULIUMPOBAHUE, UCTIOIH30BAaHINE XUMUYECKIX
MHUIMATOPOB. [IpumMepsl.

11.  WonHas noaumepusanus, €e BUIbl B 3aBUCUMOCTH OT IPUPObI MOHOMEpPA U THIIA
IIPUMEHSIEMOI0 KaTaau3aTopa.

12. Katnonnas nonumepuzanus. Karanuzaropsl u cokatanu3aTopsl. BinsHue npuposl
pacTBOpPUTEIS.

13. AHuOHHAas noJMMepu3aLus, IPUMEHsIEMbIE B peakuy KaTtanu3aropbl. OCHOBHBIE CTAUH
npotrecca.

14,  AHUOHHO-KOOpAMHAIIMOHHAS MMOJUMepHU3alus. TUIIbI IPUMEHSEMBIX KaTaIu3aTopOB.
15.  CmocoOsl mpoBeieHust peakiuu noauMepusanun. [lonumepusanus B macce, pacTBope,
SMYJbCUU.

16.  [lomyuyeHue MOTMMEPOB METOIOM MOJIHKOHACHCAIMH. E€ OCHOBHBIE OCOOCHHOCTH,
OTJIMYHE OT PEAKLUU MOJIMMEPU3ALINN.

17.  CrpoeHne MOHOMEPOB, CIOCOOHBIX BCTYNATh B PEAKIMIO MOJUKOHICHCALINH.

OYHKIIMOHATBHOCTH MOHOMEPOB M UX CIIOCOOHOCTH 0OPa30BHIBATH JINHEHHBIC U CETYATHIC
nonumepsl. [Ipumepsr.

18. Turnbl peakiuil MOIMKOHAeH AU, PaBHOBECHAs 1 HEPABHOBECHAS NIOJIMKOHICHCALIUS,
rOMO- U rerepornoiaukonaencanusd. [Ilpumepsi.

19. XHUMUYECKUE PEAKIIMU U XUMHUUYECKHUE NPEeBpAlLleHUs ToauMepoB. [lonuMepananoruyssie
MPEBPALLICHMUS.

20. Peakuuu necTpyKuuy U CIIMBAaHUS MTOJIUMEPHBIX Lenen. Pusnyeckas AeCTpyKLKs,
XMMHYECKas THIPOJIMTHYECKAS AECTPYKIHS T€TEPOLETHBIX MOJMMEPOB. TepMuueckas,
XUMHYECKast, OKUCIUTEIbHAS IECTPYKIUS; MEXAHU3M PEaKLM OKHUCICHHS TTOJIMMEPOB.
AHTHOKCHIAHTHI.

21.  Ctpykrypa noaumepoB. Kondopmarus makpomosnekyi. 'MOKOCTh 11eTu MOIUMEpPOB.
22.  ArperartHbie U (pa30BbIe COCTOSIHHS BEMIECTB. AMOpP(HBIC, KPUCTAIUTHYECKHE,
KPUCTAJIIIU3YIOIIHUECS TOJIMMEPBI.

23.  Tpu dpusHyeckux COCTOSHUS aMOP(HBIX MTOIMMEPOB. TeMIepaTypbl epexo/10B:

temneparypa crekioBanus (Tc) u remnepatypa texkyuectu (Tr). Ctexioobpasznoe
BBICOKO?JIACTUYHOE U BA3KOTEKYYee COCTOSHUE OJUMEPOB.

24.  TepmomexaHHUYECKHE KpUBbIE aMOP(HBIX MOJUMEPOB. BinsHue MONeKynspHONH MacChl
MOJINMEPOB Ha TEMIepaTypy CTEKJIOBaHHUSI.

25.  Ilpupona pactBopoB BMC. CBoiicTBa pacTBOpoB noiaumepoB. OrpaHUYeHHOE U
HeorpaHuueHHoe HaO0yxaHue. Pa3oBble JUarpaMMbl COCTOSTHUSI pacTBOPOB NoauMepoB. CTyIHU.

26.  MounekynspHas macca (MM) nonumepoB, Kak cpeHss KOMTUYECTBEHHAsI XapaKTepUCTUKA
Macchl MOJIEKYJI IOJIMMEPOB.
27.  OrmpeneneHue MOJIEKYJISIPHOTO Beca MOJIMMEPa BUCKO3UMETPUUECKUM METO/I0M.
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10.

11.

12.

13.

14.
15.

16.

28.  OtHocuTenbHAas, IPUBEICHHAS U XapaKTEPUCTUUECKask BA3KOCTh, UX pazMepHOCTH. CBs3b
XapaKTEePUCTUYECKOM BA3KOCTH C MOJIEKYJISIPHOM Maccoil moiumepa. Y paBHeHue Mapka-
XayBunka-KyHa. BUCKko3uMeTpusi, Kak METOJI OIIPEEICHUS CPEIHEBA3ZKOCTHOU MOJIEKYJIIPHON
Macchl ITOJINMEpa.

29.  Merozs! onpeiesieHusl MOJIEKYIISIPHON MacChl OJIMMEPOB: OCMOMETPUUECKHUH,
BUCKO3MMETPHUYECKHUHN, MeToA AU y3un, METOA yIbTPaeHTPHU(PYTUPOBAHUS, METO/
CBETOpACCEesTHUS.

30.  Peakumm otBepkaeHus. MHUIIMATOPHI M KaTaau3aToOphl OTBEPXKACHUSA. ToUuKa
resieo0pa3oBaHus.

31.  Ponb HHTHOMTOPOB M PEryASTOPOB PEAKINH ITOJIMMEPH3ALINH.

32.  KapOouennslie nosmmepsl. THITBI TOIUMEPOB, CHIOCOOHBIX KPUCTAIUIU30BATHCS.
3aBUCHMOCTh TEMIIEPATyphl CTEKIOBAaHUS OT XUMUYECKOTO CTPOSHHS MOHOMEPOB.

33.  Tommdytrnen. Crioco6s! noyueHus. CBOHCTBa MaKpOMOJIEKYJI MTOIUATHIICHA, B
3aBUCHMOCTH OT CIIOC000B nony4enus. [Ipumenenue.

34.  TlomumponwuieH. CriocoObl MoydeHusi, CBOMCTBA, IPUMEHEHHE.

35.  Tlonuuzobyrunen. CriocoObl oryyeHust, CBOUCTBA, IPUMEHEHHE.

36.  ITomuctupoin. CriocoObl NOTYYEHHUs, CBOMCTBA, TIPUMEHEHHUE.

37.  DneMeHTOOpraHUYECKHe COeAMHEHHUs. DaacToMepsl. [lomucuaokcaHsl.

38.  Ilomyuenue eHompHO-(HOPMATBIACTHAHBIX CMOJ (HOBOJIAYHBIE, PE30JIBHBIC).
39.  IomuBuHMIXI0pUA. CrOCOOBI MOTyYEHUs, CBOWCTBA, IPHMEHEHUE.

40.  Ilommyperansl. [lonmyuenue, npuMeHeHHE.

41.  Tlonmakpunonutpui. [lonyuenue, npuMeHeHue.

42.  Tlomuuamnanetar. CriocoObI MOyYeHUs, TPUMEHEHUE

Bonpocsl 1o 0cHOBHBIM pazaesiam

JMUCHHUIIHHBI «XHUMHUS BLICOKOMOJIEKYJISIpHBIX coequnenuin» (YK-8, ITK-2)
[MTonyusenue BMC wMerogom mnonumepuszauuu. MoHOMEpBbl il  CUHTE3a. MexaHu3MBbl
MOJINMEPU3ALUH.
PanukansHas nonuMepusanus. MHunmaTtopsl. BausHue pasnuyHbix (akTOpoB Ha paguKaibHYIO
nosimMepuszanuio. Ctaauu mpouecca.
Karnonnas nomumepuzanus. Karanuzatopsl. Ctaauu npouecca. Kunetrka noimmepusanuu.
AnnoHHas nonumepuzanus. UHUIMMpOBaHue, pOCT LeNU U OOPbIB LIETIH.
AHHOHHO-KOOpAMHANMOHHAas noinumepusanns. Karammzarop Iuriepa-Harra. Mexanusm
MIOJINMEPU3aLUH.
CrniocoOsl IpoBeIeHus ToauMepu3alny (B 0JI0Ke, B pacTBOpE, CYCIIEH3UHU, SMYJIbCUN).
Teopus cononumepusanuu. Paznuune Mex 1y paIuKaIbHOM U HOHHOM CONOJIMMEPU3allUeH.
[Tonyyenue noaucTUposIa paIuKaIbHOM MU HOHHOHN NonuMepu3anuein. XMMUYECKHE IPEBPALLECHUS
MIOJINCTUPOIIA.
Ocobennoctu 00pa3oBaHUs MOJIMMEPOB METOI0M ToauKoHAeHcauu. Teopus Kaposepca.
Knaccudukanus npoueccoB NoaukoHaeHcaui. PaBHoBecHas monuKoHAeHcaus. JlecTpyKuus u
OOpBIB LIENU TPU PABHOBECHOM MOJIMKOH IEHCAIIH.
Cunre3 nonmamMuaoB. ['uaponuTuueckas moJuMepu3ays JaKTaMoB.

PU3NKO-XUMHA IOJTUMEPOB
I'uppoarHamMuyeckre CBOMCTBA MAKPOMOJIEKYII B pacTBopax. Buckozumerpus.
CBs13p  XapaKTEpUCTUYECKON BSI3KOCTH C MOJIEKYJISIPHOM Maccol M CPEIHUMHU pa3Mepamu
MakpoMouiekyil. YpaBHeHne Mapka-Kyna-XayBuHka.
Meroas! onpeencHus CPeIHEBECOBOU U CPEIHEYUCIOBON MOJIEKYJIIPHON MacCCHI.
Kiaccnueckass Teopust pactBopoB mnonumepoB @nopu-XarrnHca. Koncranta Xarrusca,
BUpHAJTIbHBIE KOI(P(DUIEHTHI.
PaBHOoBecMe B pacTBOpax  MOJMMEP-pPACTBOPUTENb.  [E€PMOJMHAMMYECKUH  KPUTEPHUI
PacTBOPUMOCTH.
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17.
18.
19.

20.

21.

22.
23.

BOo~NoGa~WONE
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0.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.

THOKOCTh IIEMHBIX MOJIEKYJ B €€ CBSI3b ¢ (PU3UKO-MEXaHUIECKIMH CBOWCTBAMU TIOJUMEPOB.
Kondopmanust momuMepHsbIX 1ienei. Y CIoBHsl, TOMYyCKaIOIHe MOJTHOE «CBOOOIHOE BpallleHHUE.
TemmoBoe nBKEHUE B MOJMMEPHBIX Tenax. Ctatuctuyeckui cermeHT. CBOOOIHO-COWICHEHHAs
LEMb.

Ddu3uKa MoJUMepoB
CBoiicTBa aMOp(HBIX M KPUCTATMYECKUX MOIUMEPOB. TepMOMeXaHHUECKUE KPUBBIE aMOP(HBIX
IIOJINMEPOB.
BrIcokOamacTuyeckoe COCTOSAHME NOJMMEpPOB. HWwkHMI Ipeaesl MOJEKYISpHOM Macchl,
HEOOXOAUMBIH JJIs1 IPOSIBJICHHSI BBICOKOAJIACTUYECKOH 1e(hOpMaliH.
KpI/ICTaJIJII/I‘-IGCKI/Ie OJIMMCEPHI. Bmusguue OpucCHTAluU HaA MCXAaHNUYCCKUC CBOMCTBA IMOJIMMEPOB.
XUMHUYECKUE MPEBPALCHHs] IOJIUMEPOB (IIOJMMEpPaHAIOrHUHbIE NIPEBPAIlleHUs, CIIMBaHUE, OJIOK-
Y TIpUBUTas conoyinMmepusaius). HaamonekymnsipHas CTpyKTypa moJuMepoB.

[TprMepHBbIe BOMPOCH K PYOESKHBIM KOHTPOJIBHBIM I10 JTUCIHUIIIHNHE
«X¥MUsI BBICOKOMOJICKYIISIPHBIX coeuHenuin (ITK-2)

UeM 0TIIMYAIOTCS OJTUMEPBI OT BBICOKOMOJIEKYJIIPHBIX COETUHEHUM?
Otanurie BMC 0T HU3KOMOJIEKYISIPHBIX COEITUHEHUI?
Homenknarypa u ctpoeHue noJiuMepoB (KJIacChl U MOAKIACCHI)?
Homenknarypa 1 cTpoeHHe NOAMMEPOB (TPYIIIbI, TOArPYIIIbL, BUABI)?
Buast nzomepun noiumepon?
[Tpuponssie nonumepsl?
Kayuyk u cuHTeTUUECKHE TTOTUMEPDI?
OcoOble cBOMCTBA MOTUMEPOB?
Hanmonexynsapubie 00pa3oBaHus U3 MOJIEKYJ OJIUMEPOB?
PenakcaunoHHbIE IpOLECCH] B TOaUMeEpax”?
MounekynsipHO-MacCOBbIE XapaKTEPUCTUKU OJTUMEPOB?
Cpenneuncnosas U cpeHeMaccoBas MOJIEKYJsIpHbIE Maccbl BMC?
Mertoasl onpeneneHus CPeAHEUUCIOBOM U CpeTHEMACCOBOM MOJIeKy IsIpHbIX Macc BMC?
Onactuyeckas M miactuieckas aedopmarun?
Tepmonnactuueckue 3hPexToi?
ITpupona 3macTHYHOCTH KaydyKa?
3aBUCUMOCTh pa3Mepa MaKpOMOJIEKYJ OT JAJUHBI LEH, U1ealbHbINA KITyOOK?
PeanbHble KI1yOKH, BIUSHUE TEMIIEPATyphl U pPAaCTBOPUTENS HA X pa3Mep?
®opma MaKpOMOJIEKY B KOHIIEHTPUPOBAHHBIX pacTBOpaXx U cTekjax, Teopema dnopu?
[ToBOpOTHO-M30MEPHBIN MEXaHM3M THOKOCTH 1enu?
Tepmoannamuueckuit cermeHT Kyna?
[TepcucrentHast ruOKOCTH?
Kunernueckast rHOKOCTb Liemu?
MexaHn3M 271aCTUYHOCTH ITOJIMMEPOB, YIIPYTOCTh NAEAIBHOTO ra3a?
Yrpyrocts NoOIMMEpPHON CETKU?
Bszkoynpyrocts, ee MexaHu3m?
OHTAIBNNS CMENIeHHs 111 pactBopoB BMC?
[Tapametp PactBopumoctu I'mibaedpanra?
OHTponus cMemenus s pactBopoB BMC?
Teopus ®nopu-Xarrusca?
ITapametp B3anmonericteus ®uopu-Xarruuca?
Konnuraruszsle cBOKCTBA paCTBOPOB OJUMEPOB?
Habyxanwue nonumepos?

. BszkocTh pacTBOpOB MOJIMMEPOB?
35.
36.

Omnpenenenre MOJIEKYJISIPHON Macchl MOJIMMEPOB U3 JAHHBIX MO BI3KOCTH PacTBOPOB?
[TonmmanexTponnuTel?
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37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.

o1,
52.
53.
54.
55.
56.
S7.
58.
59.
60.
61.
62.
63.
64.
65.

66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.
86.

Bs13kocTh pacTBOPOB MOJIUAIIEKTPOIUTOB?

PaBroBecue Jlonnana?

CocTosHHUs1, B KOTOPBIX MOTYT CYILIECTBOBATh ITOJIMMEPHI.

TepMomexaHNYECKUE KPUBBIE.

TepMomMexaHUYECKUE KPUBBIE CTEKI000Pa3HbIX OJUMEPOB.

CeMelicTBO TEPMOMEXAHUYECKUX KPUBBIX JJIS IOJIMMEPTOMOJIOIOB.

BnusiHue NoBBIIEHUS] JKECTKOCTH MAKPOMOJIEKYJT HA TEPMOMEXAaHUYECKUE KPUBBIE.

OneHka BeIMYMHBI CETMEHTA U3 TEPMOMEXaHUYECKUX KPUBBIX IS IIOJMMEPIOMOJIOTOB.

BnusiHue pexuMoB HCTIBITAHUM Ha XapaKTep TEPMOMEXaHUUECKUX KPUBBIX.

Oco0eHHOCTH CTEKJI000Pa3HOrO COCTOSHUS MTOJTUMEPOB.

CB00OoaHBII 00BEM B ITOTUMEpAX.

CTpyKTypHOE U MEXaHUYECKOE CTEKIOBAHHUE.

Crioco0b1 onpeieNIeHusI TEMIIEPaTypbl CTEKIOBAHUS.

3aBUCHUMOCTb TEMIIEPATYpbl CTEKJIOBAHMS OT CTPYKTYPbl IIOJUMEPOB W BIMSHHUS JIPYrUX
(dakTopoB.

PacTspxeHue cTeknoo0pa3HbIX IOJIMMEPOB.

BnusiHue TemnepaTypsl Ha KpUBBIE «l1eopManusi-HaNPsKEHUE» CTEKI000pa3HbIX OJUMEDPOB.

BricokOamacTHYECKOE COCTOSHUE NIOJUMEPOB.

Kpucrannnueckue cocTosSHUS TOJUMEPOB.

CtpoeHHEe KPUCTAIUIMYECKUX TTOJIMMEPOB.

CKOopOoCTh KpUCTAJIIIM3ALUHU TOJIUMEPOB.

BiusiHue Ha KpUCTAIUIM3ALUIO TTOJIMMEPOB PA3IUUHBIX (PAKTOPOB.

Kpussie «aedopmarus-HanpspKeHHe» KPUCTAIUIMYECKUX TTOJIHMMEPOB.

PacTsokeHMe KpUCTaINIMYECKUX IOJIUMEDPOB.

TepMoaIMHaMHKa CUHTE3a ITOJIMMEPOB.

[lenHble U CcTyneHYAThIE IPOLIECCH] TOJIMMEPU3ALIUU.

CBobOo1HOpaaKaIbHAas! TOJIMMEPU3aLSL.

MeTobl HHUIIMMPOBAHUS CBOOOAHOPAIUKAIBHONW MOJIMMEPH3ALUH.

Kuneruka cBo060JHOpaAMKAIBHON MOIMMEPU3ALINH.

BausiHue  KOHLIEHTpallMM  MHUIMATOpa M TEeMIepaTypbl Ha  CBOOOJAHOPAIMKAIIBHYIO
MOJIUMEPU3ALIIIO

AKTHBHOCTP MOHOMEPOB B peaKkIUsiX CBOOOHOPAINKAIBHOMN MOJIMMEPU3ALIUH.

OpueHTalys MOHOMEPHBIX 3BEHBEB B PEAKIIUSIX CBOOOAHOPAINKAIBHOM MOJIMMEpU3alliu.

HonHas nonuMepusanusl.

Paznuuuns mexay paaukanbHONW U HOHHOW MOJUMEPU3ALUSIMU.

M oHHO-KOOpAMHALMOHHAS TOJIMMEPU3aLHL.

ITonukonaeHcanusl.

OCOOEeHHOCTH LIETTHBIX M CTYNEHYAThIX MPOLECCOB MOIMMEPH3aLUH.

CrniocoObl poBeIeHUsI IPOLECCOB MOJIMMEPHU3ALUU B IPOMBILIUIEHHOCTH.

OMyJIbCHOHHAs U CYCIIEH3MOHHAsI TOJIMMEPHU3aLIH.

XapakTepHble 0COOEHHOCTH MAaKpOMOJIEKYJ KaK peareHTOB.

BnusiHue cocefHMX 3BEHbEB HA XMMUUECKHE ITPEBPALLICHHS] MAKPOMOJIEKYII.

MaxkpomonekyssipHble 3PPEKTHI TPU XUMUYECKUX MPEBPALICHUSIX MAaKPOMOJIEKYJI.

KoonepaTuBHble B3aMMOAECHCTBHSI P XUMUYECKUX MTPEBPALEHUAX MAKPOMOJIEKYII.

CmmBaHue MOJIMMEPOB.

BrIcpIxaHue Kpacox.

Bynkanuzanus KkayqykoB.

OTBepKaeHUE PMTOKCUIHBIX CMOI.

JecTpyKius noJmMepoB.

TepMuueckas 1ecTpyKUMs 110 paJuKaIbHOMY MEXaHU3MY.

HepanukanbHble peakiuu JeCTPYKIUH.

TepMookuciuTenbHas 1eCTPYKLHUS.
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87. ®oromecTpyKusl.
88. [TomumepaHaIOruYHbIC TIPEBPAIICHHUS.
89. XumMuyeckre nmpeBpameHust LeUTI0I03bI.
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http://biblioclub.ru/index.php?page=book&id=441593. — bubnuorp. B kH. — ISBN 978-5-9273-2141-4. —
TekcT: 31IeKTPOHHBII.
5. Kypenkos B.®., bynapuna JI.A., 3aukun A.E. [IpakTukym mo ¢pu3nke U XMMHUU BBICOKOMOJIEKYJIISIPHBIX
coenunenuii. — M.: Konoc, 2008.
6. Tyropckuit M.A., Jymuna O.A. BricokomonekymspHele coeguHeHus. — M.: MUTXT um. M. B.
JlomoHocoBa, 2015. — 72 c.
7. Cumbupckux E.C. CBoiicTBa pacTBOpOB BBICOKOMOJEKYJSPHBIX COeIWHEHHH. - Muuypunck: M3a-Bo
Muul'AY, 2014. - 25 c.
8. A. A. Tarep. ®usnveckas xumus monumMepos. // Tlog pex. A. A. Ackanckoro. - 4-e u3., mepepad. u IO
- M.: Hayunsriii mup, 2007.
9. lpaktuxym no xumuu U pusuke nonumepos. //Tlog pen. B.®.Kypenkosa. - M.: Xumust. - 1995.
10. Hluwonox M.B. Ctpyktypa noiaumMepasix ten.//M.B.1Humonok. Mu.: BI'Y, 2003. - 38c.
11. Xoxnos A.P., Kyuanos C.U. Jleknyu o ¢pusudeckoi Xumun noinumMepos. — M.: Mup, 2000. — 192 c.
12. Bunorpanosa C.B. [lonukoHIeHCaITMOHHBIE TIPOIIECCH U mouMepsl. — M.: Hayka, 2000. — 371 c.

Bomnpocsl Kk caMOCTOATEILHOM NMOATOTOBKE CTYACHTOB 110 AUCHUILIHHE

«XUMHS BBICOKOMOJIEKYISAPHBIX coexnHennin»y (ITK-2)
. Knmaccudukanus nommMepoB Mo XHMHUYECKOMY COCTaBy, IO BEIMYHMHE MOJIEKYJISPHOM Macchl, IO
IIPOUCXO0XKIACHUIO, TI0 CTPOCHUIO OCHOBHOM LIETIH.
. Knmaccudukanus nonuMepoB no XuMU4ecKoi MpUpPOe OCHOBHOM I11enH, 1o (opMe MaKpOMOJIEKYJI, MO
crnoco0y MOJIy4YeHus, 10 OTHOLICHHUIO K HarpeBy.
. [Homumepuszanus. ['eTeponuTHYECKUi U TOMOJUTUYECKUN pa3pblB BAaJEHTHBIX CBs3ed. PannkanbHas
nonumepusanusa. MexanusM M CTaauu pPaJuKaJIbHOM IOJMMepU3anuu. MHUnuaTopsl paguKalbHOU
MTOJIMMEPU3ALUH.
. Kuneruka pagukanbHoi mnonumepusanmu. Peakuum mnepenaunm nenu. PexomOunamms. Poct
MaKpOpaJuKaioB U oOphIB LienU. BiausHue pa3nuyHbix (GakTOpoB Ha pagUKaIbHYIO MOJMMEPU3ALINIO
(TemnepaTypbl, MPHPOJBl KaTaluW3aTopa, KOHIEHTpAlud MOHOMEpa, JaBieHus). PanukanbHas
cononuMepusanus. Teopus conoaumMepu3au.
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5. Karanutnueckas mnonuMepuzanus. OTIUYUTEIbHBIE YEPThl MO CPABHEHUIO C PaJUKaIbHOM.
NHnnmmnpoBanue, pocT MAaKpOMOHOB, IPEKPAILLIEHUE POCTA.

6. Karnonnass monmmepusanus. Bo3HHKHOBEHHME aKTUBHOTO 1eHTpa. Karamuzaropel. [Ipumep
KaTaJTUTUIECKON Tonumepu3anuu B npucyrctsuu SnCls.

7. Kunetuka KaTMOHHOM MOJUMEpPHU3ALUU (3aBUCUMOCTh CKOPOCTH TMOJMMEpPU3AIMU OT KOJIMYECTBA
KaTajau3aTopa, CTEHNEHH MOJMMEpH3alMid OT KOJIMYeCTBAa HWHUIMATOpa W MoHoMmepa). Poub
COKATaJIN3aToOpa B KATUOHHOM MOJIMMEPU3ALIUH.

8. Anmonnas nonumepuzanus. Karanuzaropsl. MexaHu3M aHUOHHOM MOJMMEpPU3ALUU B MPUCYTCTBUU
aMHJ1a Kajaus B CPEJIE )KUIKOIO0 aMMHUAKa.

9. CnocoObl ocymiecTBlieHUsl Mpolecca nonuMepusauuu (Ojgo4yHas, B pacTBOpe, AMYJIbCHOHHAS U

CYCIIEH3UOHHAas).

10. Monnas comonumMepusanus. Pa3immuus MexIy paaukaabHOW M MOHHOW corojimMepu3anueii. Teopus
COIIOJIMMEP3aLIUH.

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

12. CriocoObl  monydeHHs MOJNUCTUPOJIA. XUMHUYECKHE INpeBpalieHuss noauctupona. [lomyuenue
MOHOOOMEHHBIX CMOJL.

13. INomukonaencanus. OcobeHHocTH oOpa3zoBanusa mnonumepa. Teopust Kaposepca. Kiaccudukarms
IIPOLIECCOB MOJIMKOHICHCAIIUH.

14. TepmoguHaMUKa MOJUKOHJEHCALMU. MexaHu3M pPaBHOBECHOH monukoHaeHcauu. [Iponecce
JNECTPYKIUU U 00pbIBa LIETIH [TPU PAaBHOBECHON NOJUKOHACHCALIUH.

15. Cnoco6bl  monydenue mnonmdTUIeHTepedTanata. Coeippe. XumuzM mnporecca. OcoOeHHOCTH
nosrydaeHuss w3 gumetwirepedranata (JIMT) u STHIGHTIMKONS, W3 TepeTalieBOH KHUCIOTHI U
STUJICHIJIUKOJISL.

16. Cunte3 mnomuamunoB. Ceippe. [IpombinieHHBIE  €cOCOOBI  moNydeHHs. | MaporuTHUECKast
MOJIMMEpHU3aLMs JJAKTaMOB.

17. Xumuueckue mpeBpallleHus [OJMaMUA0B  (3aMEllleHHe BOJOpOJa B  aMMJHBIX  TIpyIIa,
B3aUMOJIEHCTBHE C (POPMAJIBIAEIHIOM B IPUCYTCTBUH KUCIIOT).

18. Metoabpl ompeneneHNss MOJEKYISIPHBIX Macc moinuMmepoB. CpernHeBecoBass W CpPEIHEYHCIIOBAS
MOJIEKYJISIpHBIE Macchl. OCMOMETPUYECKUI METOA.

19. VpaBuenne Mapka-Kyna-XayBunaka. CBs3b XapaKTepHCTHUIECKOH BS3KOCTH C MOJIEKYJISIPHOW MacCoi
U CPEIHHMH pa3MepaMu MaKpOMOJEKYJ. BUCKO3MMETpUUYECKUI METOX ONpPENETICHHs] MOJIEKYJIPHOU
Maccel  mosuMepoB.  OmpeneneHHe  CTENEHU  CBEPHYTOCTH U (GOpPMBI  MaKpOMOJIEKYJ
BHCKO3UMETPHUECKH (3HaYEHHE TIOKa3aTeNs «a» B ypaBHeHUN Mapka-KyHa-XayBuHKa).

20. Indy3noHHBII METO/ ONpeeNieH s CPEITHEBECOBON MOJIEKYISIpHON Macchl. Metox Jlamma. Meton
yIABTPALCHTPUPYTUPOBAHUS.

21. CBeropaccessHHEe KaK METOJ OIPEACICHUs CPEJHEBECOBOW MOJEKYISIPHOW Macchl. XWUMHUYECKUH
METOJI ONIPEAEIEHUS MOJIEKYJIIPHOU MAacCHI.

22. PactBopsl monmumepoB. DakTophl, ONpeAENSAIONIMe pacTBOpeHHe U HaOyxXaHHE IOJMMEpPOB.
Tepmoaunamuueckuit kputepuii pactBopumoctd. OueHka rudkoctd nenu. IIoHATHS «Xopowmuiy U
«IIJIOXOM» PacTBOPUTEII.

23. Knaccuueckast Teopusi pacTBOpoB monumepoB dDriopu-Xarruaca. 3aBUCUMOCTb OCMOTHYECKOTO
JaBJI€HHUS OT KOHLEHTpauuu noiaumepa B pactBopurene. Koncranta Xarrusca, BUpHalIbHbIE
K03 (HUIIMEHTHI U UX (PU3HUECKUN CMBICTT.

24. PaBHOBecHe B pacTBOpax IOJIMMEP-PacTBOPUTENh. BO3MOXHBIE CIydal pacClIOCHUS CHUCTEMBI
aMOp(QHBII MosMMep-pacTBOpUTENb. 0-ycioBus, O-pacTBopuTenb, 0O-remmneparypa. Dusnueckuit
cMbica O-TemnepaTtypsl. «HeBo3myllieHHbIE» MAKPOMOJIEKYIIbI.

25. l'umpoarHaMUYEcKre CBOWMCTBA MaKpOMOJIEKYN B pacTBopax. Bs3KocTh pa30aBICHHBIX PacTBOPOB
(oTHOCHTENBHAS, YAETIbHAS, IPUBEICHHAS, XapaKTEPUCTHUECKAs).

26. 'MOKOCTh TEMHBIX MOJEKYIT U €€ CBS3b C (DH3MKO-MEXaHHYECKUMH CBOMCTBAMHU IIOJIMMEPOB.
[ToreHnuansHOE 3HAUYE€HUE SHEPIHMM BHYTPEHHEro BpauleHus. llepemerieHue OTAENBHBIX THMOKUX
y4acCTKOB MaKpOMOJIEKYII.
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27. Konpopmanusa mnonumepHbix 1eneid. OcHOBHble Buabl KoH(opmanuii. BuyTpeHnHee BparieHue
MaKpOMOJIEKYJI. 3aBUCUMOCTb MMOTCHIIMAIBHOW DHEPIUU OT yIJIa IOBOPOTA. Y CIOBHS, JNOIYCKAIOIUE
II0JIHOE «CBOOO/IHOE)» BpalllCHHUE.

28. TersioBoe  JABMJKEHME B  IMOJMMEpHbIX Tenax. [loHATHE ©  CTAaTHUCTUYECKOM  CETMEHTE.
Tepmoaunamuueckas TuOkocTh nenu. Kunerndeckas ruOkocts nenu. CBOO0IHO-COUTICHEHHAS LETTb.
29. Hanbosiee BeposATHOE CpEIHEKBAJAPATUUHOE PpACCTOSHUE MEXAY KOHLAMH MaKpOMOJIEKYJIbI.
TepmoauHamMuueckass BeposATHOCTh Lend. [lapamerp skectkoctu nenu. PakTopsl, ONPEACIIAIOLINE
rMOKOCTh LIeNU IoJiuMepa (BeIMYMHA MOTEHLUAIBbHOIO Oapbepa BpallleHHs, MOJEKYJIspHas Macca,

4acTOTa MPOCTPAHCTBEHHOM CETKH, pa3Mep 3aMECTUTENCH, TeMIepaTypa).

30. C1ocOGHOCTh IOJUMEPOB K KpHUCTALIM3ALUMKM (CTPOEHHE LEMH, 3HEPrus MEXMOJIEKYJISIPHOTro
B3aMMOJICHCTBUS, THOKOCTD 1IEITH, INIOTHOCTh YITAKOBKH MOJICKYI).

31. CoiicTBa aMOp(HBIX M KPUCTAUIMYECKUX IMOJIMMEPOB. TepMOMeXaHHMYECKHE KpUBbIE aMOPQHBIX
nonumepoB. [IpakTuyeckoe 3HaUeHHE yUeHHS O (Pa30BIX M (PU3MUYECKHX COCTOSHHUSAX MTOJMMEPOB.

32. BbICOKOAIaCTUYECKOE COCTOSHUE IOJUMEpOB (TepMoAuHaMuKa). HukHuil npenen MosieKyJsspHOR
Macchl, HEOOXOAMMBIH ISl IPOSIBIIEHUS BBICOKOAIACTHUYECKON AeopMari.

33. Bsskorekyuee cocrosHue noiaumepoB. Kpucramimueckue noiumepsl. KpuBas —pacTskeHHs
KPUCTAJJINYECKOrO MoJinMepa. BinusiHue opueHTannyu Ha MEXaHUYECKUE CBOWCTBA IIOJIMMEPOB.

34. CTpykTypa U OCHOBHbIE CBOWCTBA MOJIMMEPHBIX Tel. AMOpGHBIE U KPUCTAIIMYECKUE MOJIUMEPHI.
Temneparypa creknoBanus. MexaHu3M KpUCTAIUIM3ALNAH.

35. XuMuueckue NpeBpalieHus MoJMMepoB. Peakuuu, nNpuUBOAALIME K YBEIMYEHHUIO CTENEHHU
MOJIMMEpHU3alH (CIIMBaHKE, OJIOK- U IPUBUTAS COMTOJIMMEPU3ALIHS).

36. Xumuueckue MpeBpalleHus noiaumepoB. llonauMepananoruynsle MpeBpalieHus  (MojyuyeHue
MOJIMMEPOB, CYIb(pHUpoBaHUE, MOAUDUKAIUS, CYyTb(POXIOPUPOBAHUE U T.1I.).

37. HagmonekynspHas CTpyKTypa [OJTUMEPOB.

IMpumep aadopaTopubix 3ausaTuii (5 cemectp) (YK-8, ITIK-2)

JIABOPATOPHAS PABOTA Nel

MMonumepusauus B macce (0J10Ke)
1.1. Llenv pabomer:

HCCJ’IGI[OB&HI/IG BIIMAHUA yCJ'IOBI/II\/’I nojamMepusanu Ha CBOIiCTBa MOJUCTHUPOJIA, HNOJUMCTUIIMETAKpUIIATA, IIOJTYHaeMOIo
TCpMH‘IeCKOﬁ paz[mcanbﬂoﬁ HOJII/IMepI/ISaL[I/Ieﬁ B Macce.

1.2. Iloozomoeka k pabome:

1. I3y4uTh 3aKOHOMEPHOCTH PaTUKAIHHON TTOJIMMEPHU3AIIH 110 KOHCTIEKTY JICKIIUI 1 PEKOMEHI0BaHHOM JTUTEpaType.
2. B paboueii TeTpanu MpeacTaBUTh:

a) CXeMBbI peaKIUi OTACIBHBIX CTAIHI IMOJINMEPH3AIIHH;

0) KMHETUYECKHUE YPABHEHMSI, OIMCHIBAIOIINE MIPOIECC MOJUMEPU3AIIUU B Macce.

3. Hanucath ypaBHEHHE MOJMMEPHU3AIMHU CTUPOJIA, METUIIMETAKpUIIaTa B MPUCYTCTBUU niepekucu Oenzomna (I15).

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

1.3. Pabouee 3adanue:

1. HpOBeCTI/I TMOJIMMEPU3aAINI0 CTUPOJIA, METUIIMETAKpHUIaTa B YCJIOBUAX OAHOTO U3 CICAYIOIINX BAPUAHTOB:

a) temmnepatypa 60, 70 u 80°C; konmnuectso I1b 0,5% macc. (0T MOHOMEpa); MPOAOIKUTENBHOCTE 3 Yaca;

0) temmeparypa 80°C; xommuectBo wuHuimaropa IIb 0,1%; 0,3%; 0,5% wu 0,7% wmacc. (oT MoOHOMeEpa);
MPOJIOIDKATENBHOCTH 3 4aca;

B) Temmepatypa 80°C; xommuectBo unumaropa I1b 0,3% u 0,5% wmacc. (0T MOHOMEpa); IPOJOIKUTEIBHOCTD 2
WM 3 4aca;

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

2. B xax10il amiyne onpeaesuTh:

a) BBIXOJ mmonmMepa (BT U %);

0) ckopocTh monmMepu3anuu (B %/dac mim %/MUH, B MOJIb/JI-CEK).
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3. Tlony4yeHHbIe pe3ybTaThl CBECTH B TAOJHUILY M MMOCTPOUTH TPAdUKH 3aBUCUMOCTH CKOPOCTH TOJUMEPH3AIIUN OT
HcCIeIyeMoro gaxkropa.
4. CnenaTh BBIBOBI O BIUSIHUN HCCIIEAYEMOTO (hakTopa Ha MPOIECC MOJUMEPH3AInHd MOHOMEpA.

1.5.

1.4. Peaxkmuesl u npuoopoi:

PeakTHBBI
Crupon

MeTtunameTrakpuiaTt

Ilepexuch OeH30ma (110 3aTaHUIO);
Tonyon

OrtaHon (TUAPONHU3HBIN) WK
MeTPOJICHHBIN dhUp

Ipudopsi
AMIynbl;
MukpoOropeTka eMKOCTBIO 5 MIT;

9-10;

9-10T;

80-100 mu;

400-600 mu

Koi0b1 KoHnueckne eMKOCTRIO 50 MiT;

KanenbHast BOpoHKa;
CrakaHbl eMKOCTRIO 250 MiT;
Boponxka;

Yawxku Iletpu

Memoouueckue pexomenoayuu no bINOJIHEHUIO IKCREPUMEHMAILHOU YaCmU
B deTwlpe aMmyibl 3arpy’karT yKa3aHHOE B 3aJlaHHMM KOJMYECTBO MHUIMATOpAa M MO 2 T CTUpONA. AMIYNbI 3aKpBIBAIOT
KOpKOBbIMH TpoOkamu. [locie pacTBOpeHHs WHHIMATOpA aMIlyJibl MOMEHIAIOT B TEPMOCTAT C 3aJaHHON TEeMIIEpaTypoil U
BBIACPKUBAIOT HCO6XO,Z[I/IM06 BpEMH. Ilo oxonHuanuu MOJIMMEPU3alU  OXJIAXKAAKT aMIyJibl, IOJIUMEP PACTBOPAIOT B
apoMaTHYCCKOM WM XJIOPHPOBAHHOM YTJICBOIOPOJAE, OCAXKMAIOT B CIHUPT WM METPOJCHHBIH 3(GUp, MPOBEpPSs MOJHOTY
OCaXKJCHUSL.
[MosuMep NPOMBIBAIOT OCAaUTENEM, OTQHUIBTPOBBIBAIOT U CYIIAT B MPEABAPUTEIHHO B3BEIICHHBIX yalikax [leTpu cHavana Ha
BO37yXe, a 3aTeM B TepmocTtare npu 60-70°C wiu B Bakyym-1ikady npu 30-40°C 10 mOCTOSIHHOM MacChI.

1.6. Dopma 3anucu pe3yromamos
3arpyska Brixon CkopocTb
Monome | Wuurmarop noJimMepa HOJIMMEPHHU3AIUH
Ne - - T, B
eMsl, 1
OIIbITA 2 3 ° 3 °C PeM, 0 %/4ac
~ ] = ~ = = r % N MOJIB/TI-C
= g g %/MUH
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JIABOPATOPHAS PABOTA Ne 2
IMoaumepu3anus B cycneH3nu
1.1. Ilens pabomwi:

HccnenoBanvie BIMSHUA YCJIOBUM MONMMEPU3ALMM Ha CBOWCTBAa TOJAMMEpa, MOMYYaeMOrO paJUKaIbHON
MOJMMEPH3ALIMEN B CYCIICH3HU.

1.2. Iloozomoeka k padome:
1 U3yuntp 3aKOHOMEPHOCTH PaJUKAIBHON MONUMEPHU3ALMU 110 PEKOMEHJOBAHHOW JMTEpaType W KOHCIEKTY
JIEKIIUH.
2. B paboueii TeTpaay MpeaCcTaBUTh:

a) CXEeMbl peaklMii OTAENBHBIX CTaIHi NOIMMEPH3ALINY;

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

3. Hammcare ypaBHeHMe TOJIMMEpH3AIMU CTUPOJa, METWIMETAKpHiaTa B TPHUCYTCTBHM IIEPEKHCH Jaypuia W
JVHUTPIIA a30-0MC-M30MACIISTHOM KHUCTIOTHI B KAUeCTBE MHUIATOPA.
4. TloAroToBHUTH ¥ 3aTIOJHUTH TAOIHUIIBI TS 3aTIFICH PE3YITETATOB.

1.3. Pabouee 3a0anue:
1 TlpoBecTr MOMMMEPHBAINIO CTUPONIA, METHIIMETAKPIUIATA TI0 OJHOM W3 PELeNTyp, MPUBEACHHBIX B TaOIMIe, TpU
cremytorieM pexume: 85-90°C -24., 98-100°C -1 u.
OnpenenuTs BIXOA mofmMepa (B T U %).
3. PesynbTaThl ONBITOB CBECTH B TAOIHILY.

]

1.4. IIpubopwt u peakmugwi:

PeakTuBBL: [puGopsr:

Crupon, metinvetakpunar [ Ipubop st cycrieH3noHHOM

(cBexenepernannbie) - 20-40 mu; noymMepu3armu (puc. 1.);
JWCTIJIIMPOBAaHHAS Bojia - 40 M, BOIsHAs OaAHS;

niepexuch Jaypria wm JJAK - KoJ10a byH3eHa;

B COOTBETCTBHH C PELENTYPOH;

CTaOWIM3aTop - B COOTBETCTBHH BOpoHka broxuepa;

C peLenTypoi;

qaiika HeTpI/I WM 9aCOBOE€ CTCKIIO

TaOsvra 2

®dopma 3anucH pe3yIbTaTOB

No 3arpy3ka Bpe-
M, Beixon
MOHOM( B -
OHOMED HMHALIAATOP oJa cTalbum3a-Top ac. noMMMepa
T C
Bec. | Bec. | % or | Bec. | %or | Bec. % ot 0
r r )
q, q, MOH. T, MOH. q, MOH.
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Puc.1 [Ipubop asst CyCrIieH3UOHHOU MOJIMMEPU3AIIUN
1 - kpyrioaoHHas 3*-ropias konba
2 - Melanka ¢ IPUBOJOM H TUAPO3aTBOPOM; 3 — 0OpaTHBIN XOJIOIHIHHUK

15. Memoouueckue pekomenoayuu no eviNOIHEHUIO IKCHEPUMEHMATLHOU YaACU

B crakane (wmn nmpoGupke) pactBopsitoT 0,34 T MOJMBUHUIOBOIO criMpTta B 60T JUCTULUTMPOBAHHON BOJBI IPU
HarpeBanuu 10 60°C.

Boamslit pacTBOp MOJMBUHUIOBOTO CITPTA, OXJIAXIEHHBIA 1O KOMHATHOM TeMIiepaTypbl, 3aIMBatoT B 2*-3*-
TOPIIYIO KOJIOY eMKOCTBEO 250 M1, CHAOKEHHYIO MEIIAJIKON U 00PaTHBIM XOJIOUIBHUKOM.

3aTeM OTIENBHO B MOHOMEPE PACTBOPSIOT MHULIMATOP: TIEPEKHCH JIaypHIla WM JUHUTPUI a30-01C-M30MAacIIsTHON
kucnothl. [locne noaHoro pacTBopeHHss MHULMATOPA CTUPOJI BBUIMBAIOT B KOJIOY.

Brumouaror Memanky, mycKaroT BOIy B XOJOIWIBHHK M OIYCKAIOT KOJIOY B BOJsAHYI0 OaHro. [Tpy HHTEHCHBHOM
NepeMelMBaHUY OAHNUMAOT TeMiiepatypy 10 80° C 1 mpOBOIST MOMMMEPU3ALIMIO TI0 33JaHHOMY PEXKHUMY.

CKOpOCTh MEIIAIKH PETYIMPYIOT TaK, YTOOBI CTUPON Pa30MBAJICS HA OTAENBHbIC MIAPHKH (TPaHyJIbl) HEOOBIIIOH
BEJIMUMHBI, HE COSIMHSISICH B OOLIyI0 Maccy. YCTAaHOBICHHYIO B Haudaje MpoIecca MOCTOSHHYIO CKOPOCTh MEIIK{
HEOOXOMMO TOIEPKUBATh B TEUEHHE BCEro Ipollecca MOIMMEpU3alliK, HE JIOMyCKas OCTAHOBKH MEIIAJKH BO
m30eKaHne CITUITAHKS IIAPUKOB M 00pa3oBaHus 0ecOpMEHHOT0 KOMKA MoJIuMepa

B Gane pexomeHyeTcs TOAAEPKUBATh 38JaHHYIO TEMIIEpaTypy, HE AOIyCKas Iieperpesa

KoHTpornem okoH9aHHS PEaKIMi MOKET CITY>KHUTh OITYCKaHHE IIAPUKOB MOJIMCTUPOIIA Ha JTHO KOJIOBI BCIIC/ICTBUC
YBEJIMYEHHS! UX INIOTHOCTH NP KPAaTKOBPEMEHHON OCTAHOBKE MEIIAJIKH.

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

ITpOMBIBKY OCYIIECTBIISIFOT JAWCTHUIMPOBAHHON BOJIOM, MCIOJB3ys BOPOHKY broxHepa u konOy byH3ena
IIpombIThIe TpaHysbl IepeHocsT Bo B3BemeHHyto Yarky [lerpu u cymar npu 50°C B TepMocTaTe WM CYIIHIBHOM
mkagy (Tabm. 1).

Penenryps! /151 OJTyYeHUsI OJUCTHPOJIA B CYCTIeH3UH (B BeC. I)

Howmep peuentypst
KommnoneHTsI

1 2
Crupon 10 10
Bona nuctunnupoBaHHas 60 25
Tlepekwch aypuiia 0,5 -
TTOTMBUHIIIOBBIH CITUPT 0,34 0,5
JIMHUTPHI a30-0MC-M30MACIISTHON KHCIIOTBI - 0,1
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JIABOPATOPHASI PABOTA Ne 3
Onpenesnenue BI3KOCTH U MOJIEKYJISIPHOI Macchl HOJIMMEPOB

Ienv pabomor:
N3meputhb BA3KOCTH PACTBOPOB MOJIUMEPA U BEIYUCIUTH €T0 MOJICKYJISIPHYIO MaccCy.

Ipuboper:

- KOJIOBI C MPUTEPTHIMU MPOOKaMHU eMKOCTBEO 25-100 M,

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

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

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

- Pe3UHOBASI TPy,

- crekyisHEBIN GrIbTp LotTa Nel wm Ne2.

Buckosumerp VYOemnoma MO3BONSET ONPENETHTH BA3KOCTH PACTBOPOB IOJMMEpa MPH  Pa3IUYHBIX
KOHIICHTPAIHSIX.

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

Puc. 1. Buckozumerp Yoewioga

1 -pesepByap;

2 - I3MEpUTEIHHBIN IAPHK;
3 - KamwIp;

A, b - MeTKH;

4,5, 6-TpyOKH

Iloozomoeka euckozumempa:
Bucko3umeTp TIaTenbHO MOKOT TOPSYe XPOMOBOI CMECKIO, 3aTeM OOJBIINM KOJMIECTBOM TOPSYEH BOIIBI,
OIIOJIACKMBAOT JUCTWIIIMPOBAHHOW BOJIOM U CyIIaT.

Iloozomoeka nonumepa:
O6pa3zer nmonmmepa HeOOXOAUMO OYHCTHTH OT MPUMECEH MePEOCaAKIECHUEM 1 BBICYIIHTH 10 TIOCTOSIHHON MacChl

B BaKyyM - Kady.

IlIpuzomoenenue pacmeopa noaumepa:

V3MenpueHHBIN U BBICYIIICHHBIN MTOJIMMEP PACTBOPSIIOT B MOJXOSIIIEM pacTBOpHTENIE (JUIT KOTOPOTO B Tape C
JAHHBIM TIOJTAMEPOM UMeroTCsl TabnmmuHeie naHaeie K u o). PactBopuTens mpemaBapuTeIbHO HEOOXOANMO TIEPETHATE.
Hagecky nommmepa mogduparoT Takum 00pa3oM, 9TOObI ISt UICXOTHOTO PAcTBOPA MOIMMEpPa OTHOCUTEITBHAS BS3KOCTb Mom.=
1,5 mpu Temrieparype mmepenus. PacTBop (GHIIBTPYIOT OT B3BEHMICHHBIX YACTHUIT Yepe3 CTEKISTHHBINA (GrtbTp Nel wmmm Ne2,
JInst iCKITIOYeHNsT BOBMOXKHOCTH M3MEHEHHsI KOHIICHTPAIMK PacTBOpa MEPBYI, OYEHh HEOOIBIYIO TOPIUIO (pritbTpara
0TOpaCHIBAIOT.

IIposedenue uzmepenuii:

B Buckosumerp uepe3 TpyOKy 4 HaIMBAaIOT OKOJIO 5 MJI PAaCTBOPUTENS, YCTAHABIMBAIOT BUCKO3MMETD B
TEPMOCTaT W BBIACPKMBAIOT MpU Temrieparype mmeperust 10-15 muH. K TpyOke 5 mpHCOeqUMHSIOT PE3NHOBYIO TPYIITY,
3aKpBIBAIOT KpPaH Ha TPYOKe 6 M C IIOMOIIBIO TPYILIM TPKIBI MPOMBIBAIOT KAMILUEIP 3 U M3MEPHUTEIIbHBINA IIapuK 2,
BCACHIBAs KUIKOCTh Ha 1 cM BbIIIe BepxHel MeTKH. [loce 3Toro cHoBa 3aMoNHAIOT KAMWLIAP U U3MEPUTENBHBIN IIapUK,
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OTKpBIBAIOT KpaH Ha TPyOKe 6 M OTMEYAIOT 10 CEKyHIOMEpPY BPEMS MCTEUSHHUS] PACTBOPUTEINS OT BEPXHEH MO HIDKHEN
METKH N3MEPUTETHHOTO IIapuKa 2.

Bpemst ricTeueHus onpenensior He MeHee 5 pa3 u 6epyT cpelHee 3HaUeHHE.

Ecimm pesynmbraThl n3mepeHuil oTamvarorcsi Oonee yem Ha (0,2 cek., MX OTOpachIBalOT U COOTBETCTBEHHO
YBEIMYMBAIOT YHCIIO H3MEPEHUI.

OrmpenenuB BpeMs! HCTEUEHNS PACTBOPHUTENS {o, yau, CITMBAIOT PACTBOPHUTEND Yepe3 TPYOKY 4, BBIIABINBAs €r0 U3
KamuTsIpa MpH IIOMOILH TPYIIH, a 3aTeM YAAISIOT OCTAaTKH PAaCTBOPHUTENS BOIOCTPYHHBIM HACOCOM, MIPUCOSTUHEHHBIM K
TpyOKe 4.

B cyxoiif Bucko3umMerp depe3 TpyOKy 4 BHOCST TPpaJyHpOBaHHOW NHIETKOW SMIT pacTBOpa TMONMMEpa W CHOBA
YCTaHABJIMBAIOT BHUCKO3UMETP B Tepmoctar. [locne 15-TM MUHYTHOTO TEpMOCTATUPOBAHUS MPOMBIBAIOT KAMLLIP U
W3MEPUTEITHHBIA MIAPHK yKa3aHHBIM BBIIIE CIIOCOOOM M M3MEPSIOT HE MEHee 5 pa3 BpeMsi MCTEUeHHs pacTBopa t, He
3a0BIBast TIPU ITOM OTKPEIBATh KpaH TPYOKH O.

Ecimn Mom MCXOMHOTO pacTBOpa OKaKETCSI 3HAYMUTENBHO Oonbiie 1,5, To pacTBOp pa3OaBistOT B BHCKOZHUMETPE,
NO0ABIISIST TIMIIETKON OTIpe/ieNieHHOe KOMM4YecTBO pactBoputerd. Ilocne mo0aBieHws! pacTBOPHTENS PacTBOP TIIATETIHHO
TepeMelIMBAIOT HarHETaHUEM BO3yXa IpyLIei uepe3 TpyOKy 5 MpH 3aKpbITOM KpaHe TpYOKH 6.

Kaxxapiii pa3 mocne pa3daBieHus] Kamwuisp U U3MEPUTENBHBIN MAPHK TPKIBI MPOTONACKUBAIOT PACTBOPOM.
Ecnut Now MeHbIIIE 1,5, TO IPUTOTaBIMBAIOT HOBBIIA, 00JIee KOHIICHTPHUPOBAHHBIN PACTBOP.

PactBop ¢ Mom Omu3koli Kk 1,5, pa3sbaBisrOT IS MOCTCAYIOIIMX U3MEPSHHN BS3KOCTH TaKUM OOpa30M, YTOOBI
WHTEPBAIBI TMOMyYaeMbIX KOHIICHTpALMH ObLTH NMPUOIM3UTENHEHO ONMHAKOBHL [t 3TOro K 5 MJ Takoro pactBopa
nocnenoBatenbHo nodasmstor 0,75; 1,0; 1,25; 2,0 u 4,00 M paCTBOPUTENIS, NPHYEM Tom HaHOOJIEE pa30aBICHHOTO
pacTBopa He JIOIbKHA ObITh MeHbITe 1,1.

Bpewmst rictedeHus momy4aeMpIX TakKuM 00pazoM pacTBopoB ¢ koHteHTparmsiMi C1, Co, Cs, Cs 1 Cs 0603Ha9aeTcs 1, B,
ts, b, t5 (C1 - KOHIIEHTpALIHIS HICXOIHOTO PACTBOPA).

[lo oOkoHYaHMM W3MEpPEHUI PACTBOP BBHUIMBAIOT W3 BHCKO3UMETPA, @ BHUCKO3MMETp 2-3 pa3a TUIATEIBHO
TIPOMBIBAIOT PACTBOPUTENIEM C O0s3aTENbHBIM MHOTOKPATHBIM TPOMBIBAHMEM KAMMIUIIPAa W WU3MEPHUTENBHOTO IIapHKa,
MOCJIe Yero TPOBEPSIOT BpeMsi UCTeueHHs: pacTBopuTels t0, «n CpenHee 3HaueHHe 10 MOHKHO BOCTIPOM3BOIMTHCS C
TOYHOCTBIO 710 0,2-0,3 ¢. Pe3ynbTaThl M3MEpeHHIA BHOCST B TaOJIHUILY.

BpeMﬂ HCTCUYCHUA PACTBOPOB NP UBMEPCHUH BA3KOCTH

PactBopureins PactBopsl nonumepa PactBoputens

tO, Hau. tl t2 t3 t4 T5 tO, KOH.

s pacTBOpa Ka)kJ10M KOHILIEHTPAI[MU TPOBOAAT S U3MEPEHUN U ONIPEAENSAIOT CpeIHEE 3HAUEHNE U
OIMOKY N3MEPEHHIA.
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Oobpabomka pe3y1omamos IKCnepumeHma:

t

OTHOCHUTEIbHAS BI3KOCTD: namH = —

ty

n—n, t _tO 1 77)/().

V enbHAS BA3KOCTD. Ny == =1 — IIpuBeneHHas BA3KOCTD: Mopus. = —~—

o t, C

Puc.2. 3aBucumMocTh npm;ezlem{oﬁ BSAIBKOCTHU OT KOHICHTPAIUU PACTBOPA IMoJIMMEpa

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

0.6

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

nyd.

XapakTepucTuieckas BI3KOCTh: [77] =1 lim—==

C—0

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

XayBHHKA):
[71]=K-m*®
3HavyeHne KOHCTAHT K U ol 711 HEKOTOPBIX Map MOJIMMEP-PacTBOPUTEIs IPUBEIEHBI B Ta0I. 2.
Tab6muua 2
Tonumep PactBopurens T, °C K-10* o
[Mommakpunonntpui (ITAH) Jumernndopmamus 25 3,92 0,75
[Momumernimerakpuiatr (IIMMA) AnetoH 20 4,52 0,62
Homuerunon Benzon 20 1,23 0,72
P Tonyon 25 1,7 0,69
[TonMBUHUIIOBBIN CIUPT Bona 25 3,0 0,50
[MommatrnenTepedranar denon 50 5,52 0,71
3aoanue:

ITomyunTe OT mpenojaBaTenss MOJMMEpP M PacTBOPHUTENh, COCTaBbTE IUIaH HccienoBaHuil. Ha ocHoBe
9KCIEPUMEHTAIBHBIX JIaHHBIX paccuuTailiTe MOJEKYISIpHYI0 Maccy TIoinMepa. Pe3ynpTaTsl 3KclepUMEHTa
odopmuTe B BUIE TAOIUIIBI U CHIETANTE BHIBOIBI.
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TecToBble 3a1aHUsI K Py0esKHBIM aTTeCTALMOHHBIM KOHTPOJIbLHBIM Pad0TaM IO AMCHHUIIJIMHE
«XUMHs BBICOKOMOJIEKYJISIPHBIX coeimHenuin» (oopa3ubi), (IK-2)

Baok 1

[Ipu aHMOHHOI MTONMMEpHU3ANY PACTYIIUE IIETTH HECYT Ha KOHITaxX

YACTUYHBIN WJIU TIOJIHBINA MOJIOKUTEIbHBIN 3apsij
YAaCTUYHBIN WJIM NOJIHBIA OTPULATEIbHBIN 3aps]l
CBOOOTHBIN pagrKal

KaTUOH-paIUKal

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

MMPOTOHHBIC KUCJIOThI

AIPOTOHHBIC KUCJIOTHI

K annoHHO# nonuMepusanuy CKJIOHHBI MOHOMEPBI
C IIOBBILIEHHOW 3HEPTUEH CONPSIKEHUS

C OHM>KEHHOU 3HEPrueil conpspkeHust

B MOJIEKYJIaX KOTOPBIX OTCYTCTBYET COIPSKEHUE

OTHOCSIIINECS K OKCOCOCAMHEHHUSM (KapOOHHMIBHBIM COCMHEHHSIM)

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

=

TIOHMXKEHA 3JICKTPOHOAKICIITOPHBIMU 3aMECTUTEIIAMU
TMOBBINICHA 3JICKTPOHOAKICTITOPHBIMHA 3aMCCTUTCIIAMUA
IMOBBINICHA 3JICKTPOHOAOHOPHBIMHA 3aMECTUTCIIAMHA
TIOHMXKEHA 3JICKTPOHOAOHOPHBIMHA 3aMECTUTEIISIMU.

Karanuzatopamu aHHOHHOW MOTUMEPU3ALINHN SBISIFOTCS
ocHoBaHnus JIbronca

LIETIOYHbIE METAJLIIBI

KHCIO0THI JIbronca

MIPOTOHHBIE KUCIOTHI

karamu3aTopsl Opunens-Kpadrca

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

aMUJ1 KaJust

kucioTsl JIbronca

AXTUBHBIMH KaTaJin3aTopaMu aHHMOHHOU MOJIMMCpPU3alNU SABJISIFOTCA NPOAYKTHI, 06pa3y10mnecsl IIpu MpOITyCKaHUH

0Jie)MHOB Yepe3 CMECh HATPUHMAJIKHIIIA, AJIKOTOJISITa U TAJIOCHH A HATPHsI, Ha3bIBaEMbIC

QJIKOTOJISITHBIE KaTaJIN3aTOPbI
0JIe()MHOBBIE KaTAIN3aTOPbI
"an(puHOBBIE KaTaTM3aTOPHI"
IKHJITAJIaT€HUJIHBIE KaTaJIn3aToOPhI

K annonHoi nonmmepusaunu 6ojee CKIOHHBI MOHOMEDEHI C
3NEKTPOHOAOHOPHBIMU 3aMECTHTEISIMHU

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

HpeI{CTaBJ’ICHHaH peaKknuA OTHOCUTCA K CTaAUun

" _ —_
KNH2—> K+ NH2 —_— HZN-CHZ-CHR
+

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

oOpbIBa 1eTH

JETUAPUPOBAHUS

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

MPUCOCAMHCHUSI MOHOMEPA K KaTHOHY KaTalau3aropa

MPUCOCMHEHISI MOHOMEPA K aHHOHY KaTanu3aropa

BHEJIPESHUSI MOHOMEpA I10 TOJISPU30BaHHON CBA3H METAILI-YTIEPOT

[Ipu aHnoHHOI MoNUMepHU3alMy, B IPOIEcCe POCTa LEMH, MOHOMED 3aHUMAET MECTO MEXY
3aHUMAaeT MECTO MEKAY MaKpOKapOKaTHOHOM H IIPOTHBOMOHOM

3aHUMaeT MECTO MEKAY MaKpOoKapOaHHOHOM M IPOTUBOMOHOM

MIPUCOEANHAETCS K MaKpOpaIuKaLy

MPUCOETUHACTCS K IPOTHBOHOHY

DJeMeHTapHOe 3BEHO MAaKPOMOJIEKYJIbI TOJMMETHIIAKPUIIATa, T0Jy4aeMOro aHHOHHOM MOJIMMEpH3aLuei
-CH,-CH-
0=C-OCH,
- CH; - CH(COOH) -
- CHz - CH(CHO) -
-CH,-CH-

0-CO-CH,

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

O-CO-CH,

[MpuHnMnUMansHOH 0COOEHHOCTHIO AHNOHHOW TIONIMMEPHU3AIINH SBISIETCSI TO, YTO B OINPEJICICHHBIX YCIOBHAX OHA
MpoTeKaeT

0e3 peakuny MHULIMAPOBAHHUS

0e3 3JIeMEHTapHOH peakiluy Mmepeaayu Hernu

0e3 AIIeMEeHTapHON peakuuy 0OpbIBa LU

¢ o0pa3oBaHHEM "KHUBBIX" ITOJTUMEPOB

Y cTaHOBIEHO, YTO CKOPOCTh AaHUOHHOW MOJIMMEPU3ALIMH [TPOINIOPLUOHATIbHA

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

v =k[M] - V[Ki]

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

MOHOMepI)I, BCTYyIAOMME B aHUOHHYIO ITOJIMMEPU3AIUIO, 110 peaKHHOHHOﬁ AKTUBHOCTH MOKHO pPacCIlOJIOXKUTE B
ps:
OyTaIueH>METHIMETAaKPUIAT>METAKPHUITOHU TPUIT>CTUPOIT>AKPUITOHUTPUIT

35



CTHPOJI>METHIIMETAKPUIIAT>aKPUIOHUTPUIT>0yTaiueH
AKPHIIOHUTPHII>0YTaANEeH>METHIMETaKPHIIAT>CTHPOI
AKPUIIOHUTPHUIL>METAKPIIIOHUTPHI>METHIMETAKPHIAT>CTUPOI>0y TaTueH

[Ipu annoHHOI NOAMMeEpHU3aUK AreHoB (OyTagreHa HATPUEM) 1Ba paUKal-HOHA COSAUHSIOTCS ¢ 00pa3oBaHHEM
auMepa

nojauMepa

paaukana

KaTHOH-paJuKaia

OOpEIB TIENH TIPY AHKOHHOM TTOTMMEPH3AITAH

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

CBSI3aH C OTIICTUICHUEM MOJICKYJIbI BOJIbI

CBSI3aH C OTHICTICHUEM IIPOTOHA

[MonmuMmepuzanus, TpoTeKarolas yepe3 00pa3oBaHUE HOHOB HAa3bIBACTCS
paguKaIbHOI

HOHHOU

stepupuKanuei

KOHJICHCaluen

WannmaTopaMu aHHOHHOM TTOJIMMEPU3AIAHN SIBIISTIOTCS] COCTUHEHUS, CIOCOOHBIE
00pa3oBBIBATH PAIUKAIIBI

TeHEePUPOBATh PEAKI[HOHHOCIIOCOOHBIC AaHUOHBI

TeHEePUPOBaTh PEAKIIHOHHOCIIOCOOHBIC KATHOHBI

00pa3oBBIBATH HOH-PAAUKAIIBL

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

MMeEET OTPULIATEIbHBIN 3aps

MOJIOKUTEJIBHBIN 3apsiz

PeaKL{HH WHHUIOWUPOBAHUS B AHHMOHHOH MOJIMMCPHU3ALIUU 3aKITFOYACTCA BO BSaI/IMO,Z[efICTBI/IPI
KaThuoHa ¢ MOHOMEPOM

aHUMOHAa C MOHOMEPOM

CB060,I[HOFO paaukaia ¢ MOHOMCPOM

MOHOMEpA C KOMINUIEKCHBIMH COCAVMHCHUAMU IEPEXOJIHBIX MCTAJIJIOB

B kakux pacTBOPUTEISIX OOBIYHO MPOBOIST AHHOHHYIO MOJUMEPH3AIIHIO
B kuciaoTHeIX (CH3COOH)

B 0cHOBHBIX (NH3 , %)

amporepubix (H20)

B uHEPTHBIX (CeH14)

baok 2

MoHHO-KOOPIMHAIIMOHHOW OJTMMEpHU3allieil Ha3bIBAIOT KaTAIMTUISCKHUI IIPoIiece 00pa3oBaHUs MAaKPOMOJIEKYJI, B
KOTOPOM CTaJlM{ Pa3pbiBa CBS3H B MOHOMEDE:

npeaAmECTBYET BOSHMKHOBCHUC KOOPANMHAIMOHHOI'O KOMIIJIEKCA MEXAY MOHOMEPOM U aKTHUBHBIM LICHTPOM
MpEeIIECTBYET BOSHUKHOBEHHE MaKpOPpaIUKasa

MPEAIECTBYET BOSHUKHOBEHNE MAKPOKAaTHOHA

MPEAECTBYET BOSHUKHOBEHHE MAKPOAaHUOHA

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

Karanuszatops! Llurnepa-Harra 3t0:

komiurekcsl Al(CzHs)s ¢ TiCls

FeBrs;

TiCl, ¢ Al(CH3)s

TiCly4

AHWOHHO-KOOPIUHAIIMOHHAS MTOIMMEPH3AIHS TPOTEKAET C y4acTHEM
karanuzaTopoB Opunens-Kpadrca

katanuzaropoB Llurnepa-Harra

MOCTMETAJIOIEHOBBIX KaTalnu3aTOPOB

JINTUMOPTraHUYECKUX COCTUHEHUI

KommnekcoobpazoBanre MOHOMED - KaTalu3aTop 00yClIaBIMBaeT BOZMOKHOCTh CHHTE3a
TEPMOPEAKTHBHBIX MTOINMEPOB

aTaKTUYECKUX MOJIMMEPOB

CTepeOpEryIApHBIX MOJIUMEPOB

CIOCOOCTBYET CHIDKEHHUIO MOJIEKYIIIPHON MacChl ITOIMMepa

KaTanuzaTopsl, BBI3BIBAIOIIIE CTEPEOPEryINPOBAHNE B IPOLIECCE MOTMMEPU3alMU Ha3bIBAIOT
HecTepeocTeuPpUIecKIMU

HeCTepeOCeIeKTUBHBIMU

CTEPEOCEeNICKTHBHBIMH

cTepeocrenupuuecKIMU

Haubonee pacipoctpanennsiii katanmmuzarop Llurnepa-Harra

komIuiekc BFz ¢ Bojoi

KOMILJIEKC HUHTHIPHHA C AaMMHAKOM

KOMIUTEKC HUTPONPYCCHA HATPUS

koMmIuiekc terpaxiopuia Tutana TiCls ¢ TpudTrunamomunnem Al(CzHs)s

HonHO0-KOOpAMHAIIMOHHAS TTOJIMMEPU3AIIHS OTIMYAETCS OT MIOHHOM TE€M, UTO aKTy MPUCOSAMHEHIS MOHOMEDPA
MPEIIeCTBYET €ro KOOPAMHAIUS Ha KaTaau3aTope

MPEIIIeCTBYET €ro HOHU3AIUS B PACTBOPE

croco0cTByeT (POTOXMMHUYSCKOE HHUIIMUPOBAHUE

MPEIIeCTBYET €ro KOOPAUHAIUS Ha aKTUBHOM IIEHTPE

[Tpn monumepu3anmy Ha Kataauzatopax Llurnepa-Harra koopanHanms

o0ecrieunBaeT MPUCOEIMHEHIE MOHOMEPA B OIPEICTICHHOM POCTPAHCTBEHHOM OJIOKEHUH
obecnieyrBaeT NPUCOCIMHEHNE MOHOMEPA B OECTIOPSAI0YHOM HPOCTPAHCTBEHHOM MOJIOKEHUT
cnocobcTByeT ycuneHuro cBsi3u Ti - C

crocobcTByeT ocnadneHuto cpsizu Ti - C

Baok 3

Kakoro cnioco6a momumepusaiuu He CyIiecTBYeT
TIOJTMMEPH3AITHS B TBEPIOH daze
MOJIMMEPU3ALIHS B MAcce

MTOJIMMEPU3AIIHS B CYCIIEH3UU

MOJIMMEPU3ALIHS B TA30BOM pa3psizie

Crioco6s! IpOBEACHUS TOTMMEPU3ALIIN
B OJI0Ke

B pacTBOpe

B MaTpHIie

B BaKyyMe



Bnounas nonuMepu3anysi 3aKIr09aeTcs B HOJIMMEPU3aIliid MOHOMEPa
B BOJIE

B MIPUCYTCTBUU OPTaHUYCCKOTO PACTBOPUTEIISI

B OTCYTCTBHHU PACTBOPUTEIIS

B TBepIoi dasze

brounas nonuMepusanys Takke Ha3bIBaCTCS
MOJNMMEpPHU3ALUEN B BAKyyMe
noJuMepu3alnuen B macce

MoJIMMEpPU3aLIUEN B SMYJIbCUN
MoJIMMEpU3aLuel B CyCIIEH3UN

ITo mepe monmMepu3aIiu B 6J10Ke
3aTPYIHACTCS OTBOJ] TEILIa
YMEHBIIACTCSI BSI3KOCTh CPEIIbI
yIIy4IIaeTcst OTBOJ TeIlia
YBCJIMYUBACTCA BA3KOCTDH CPC/bI

Bnoynyro monmumepu3anuo NpoBOAST

B IIPHCYTCTBUH OPTaHUIECKHUX IEPEKUCeit
B nipucyTcTBUU SnCly

B IIPUCYTCTBUU MHUIIMATOPOB

B IIPHCYTCTBUY MUHEPAIBHBIX KUCIOT

biiounyto moaumepu3aIuio mpoBoOIsT
C MaJIol CKOPOCThIO

C BBICOKOW CKOPOCTBIO

B 0OJIBIIIOM 00BEME

B HEOOJIBIITOM 00BEME

[To "makoBomy" crioco0y moTMMeEpHU3alliK, B KAUECTBE CPeIbl IPUMEHSIIOT PACTBOPUTENH, B KOTOPOM
pacTBopsieTcs TOIBKO MOHOMED

pacTBOpsETCS K MOHOMED, ¥ MOJIMMEP

pacTBOPSETCS TOJIBKO TOJIUMEP

CymiecTByeT crocod TOIHMEpU3aIiH, TPOBOISIINNCS B PACTBOPHUTENE, B KOTOPOM
pacTBOpsiETCSI MOHOMED, HO HE PACTBOPSETCS IOJIUMED

pacTBOpSIETCS TTOIMMED, HO HE PACTBOPSAETCS MOHOMED

pacTBOpSIETCS 1 MOHOMED, U TIOJTUMEP

B pacTBOpe mpoBOIAT IIIaBHBIM 00pa3oM
(hOTOXMMHYECKYIO TTOJINMEPU3ALIHIO
paAMKaIbHYIO MTOTMMEPHU3AIIIO
KaTaJUTHYECKYIO TMOJTUMEPU3AIIHIO
HMOHHYIO TIOJMMEPHU3ALII0

B kadecTBe nmucriepcHOHHON Cpejibl MPU TOMMEPU3AIH B SMYIbCHU OOBIYHO UCTIONB3YIOT
MUHEPAIBHYIO KACIIOTY

BOY

>¢up

CIIUPT

B 3aBucuMocTy ot criocoda MpUroToBICHHUS HMYJILCHH MOHOMEpPA B BOJIE U YCIIOBHH NMPOBEIECHHUS MOTUMEPHU3aLIIH
pa3IuyaoT
0JIOUHYIO
COOCTBEHHO 3MYJILCHOHHYIO (JIaTEKCHYIO)
CYCHECH3HOHHYIO (KaneabHYyIO)
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MaTPUYHYIO

B kauecTBe 3MynbraTropoB Ipy 3MYJIbCHOHHOHN TOTHMMEPHU3AIINH IPUMEHSIOT
Kpaxman

HATPUEBBIC COJIM APOMATHUYCCKUX CYTb(OKUCIIOT

MbLIa

KJIETYATKY

HCﬁCTBHe SMYJIbI'aTOPOB COCTOUT B
YMEHBUICHUEC OMYJIBTUPOBaHUA MOHOMEpPA B BOJIC
YBCJIMYCHUC SMYJIbTUPOBAHNUA MOHOMCPA B BOJC
YBCJIIMYCHUC ITOBCPXHOCTHOI'O HATAKCHU S
CHMXKCHHE IMTOBEPXHOCTHOT'O HATAXKCHUA

Co3pmanue MOBEPXHOCTHOM IJIEHKU 3MYJIbraTopa Ha KaluIsix MOHOMepa
HE BIUSET Ha CTAOMIIM3AINIO SMYIbCUI

CII0COOCTBYET pa3pyIICHHIO AIMYIbCUT

CHoCcOOCTBYET CTAOMITH3AIIH SMYITHCHH

CHOCOOCTBYET AeCTaOMIIN3AIN IMYITBCHH

MexdasHasi MOTUKOHACHCAINS TIPOBOIUTCS

B pacTBOpe

Ha TPpaHuIle pas/ena IByX HECMEIINBAIOIINX KUAKOCTEH
B pacIuiaBe

B TBepIIOit (haze

Bonbiast npoomKUTeTIbHOCTD KH3HU paiKajia HaOI0AaeTCs Mpu
MOJIMMEPU3AIINY B TBEPIOH (hase

MOJIMMEPH3ALIH B KUIKOU (aze

razohazHol OIUMEpU3aAIIH

CYCIICH3MOHHOH ITOJIMMEPU3ALINN

CTa6I/IJ'II/ISaT0paMPI SMYJIbCUH IIPU ITPOBCACHUH MMOJIMMCPU3ALINN SABJIAKOTCA
Kpaxmail u MMOJIMBUHHJIOBBIN CITUPT

MCETHIIICIIIKOJIO3a U OTUJICH

MMOJIMMCTAKPHUIIOBAs KUCJIOTA U OeH30I

K 4ncity oCHOBHBIX KOMIIOHEHTOB TPAAULMOHHOTO BApPHAHTA SMYJIbCHOHHON MOJIMMEPU3ALMK OTHOCSTCS
MOHOMEp, BoJa

BOJIOPACTBOPUMBIH HHULIMATOP

PEryJSTOPbI MOJIEKYISIPHON Macchl

YKCyCHasl KHCIIOTa

KanenbHast (CycrIeH3MOHHAS ) TOTMMEPH3AIIUS OTINYACTCS OT COOCTBEHHO dMYJIBCHOHHOW TEM, UTO TOTyYaeTCs
rpyboaucriepcHas razooOpa3Hasi B3BECh

0osiee rpy0ast SMyJbCHs MOHOMEpPA B PACTBOPHUTEIIC

TOHKAs! SMYJIbCHSI MOHOMEpa B BOJIE

OJTHOPO/THAS SMYJIBCHS

Buok 4
ITommkoHnaeHCAIHS
HEOOpaTUMBIH TIPOIIeCcC
LIETIHOM mpo1necc
CTYIIEHYATBIN MPOLECC
BO3MOHA 00PaTUMOCTh

HOJ'IPIKOH,Z[GHC&LII/ISI - CTynCH‘{aTHﬁ mponece noJIydCHus noJImmMepoB U3



MO YHKITHOHATBHBIX COSNHEHUN
MOHO(YHKITHOHAITEHBIX COCAHMHEHUH
OM(YHKIIMOHAILHBIX COSMHEHUI
BUHHWJIOBBIX MOHOMEPOB

B romononukoHAeHCaNY y4aCTBYIOT MOJIEKYJIbI

JBYX MOHOMEPOB, COICPKAIUX OAWH THUM (PYHKIHOHATIHHBIX TPYIIIT
JBYX MOHOMEPOB, COAEPKALLETO JBa TUMA (YHKIUOHAIBHBIX TPy
OJHOTO MOHOMEpA, COJAEPIKALIETO ABA THNA (QYHKIHMOHAIBHBIX IPYIII

I'erepononukoHAeHCAM - peaKIMY C YYaCTHEM MOJIEKYJ MOHOMEPOB, COJEPKAIINX pa3INuHbIe
(yHKLINOHAIBHBIE TPYIIIIBL

CHOCOOHBIE B3aUMOJICHCTBOBATH IPYT C IPYTOM

HECTIOCOOHBIE B3aUMOJCHUCTBOBATH APYT C APYTrOM

CIIOCOOHBIE B3aUMOJEHCTBOBATh C TPETHHM MOHOMEPOM

CXGMaTI/I‘IHO PCAKIUIO MMOJIMKOHACHCAIIUN MOKHO 3aIlMCaTh B BUAC
a-A + B-b —» a-A-B-b

a-A+B-b— (a-A-B)n+b

a-A + B-b —» (AB)n + ab

a-A+B-b > AB +ab

[JaliTe Ha3BaHHE MaKpOMOJIEKYJIE OJUMEPA U KaKOM peakluen MOJIUKOHICHCAUU OTy4aeTcs
[-0-chcrz-0-¢< 5o
0 0

reTepOIOINKOHICH AU
MoNMATHIIEHTEepedTaNaT (JaBCaH)
TOMOIIOJTUKOHICHCAIIHS

TOJIAT €KCAdTHIICHATUTTAMH/]

Kakoii TemniepaTypHBIil pexXuM ClielyeT BHIOpATh I OTyUYeHHs MTOJInaMuIa ¢ 00iee BEICOKOH MOJIEKYIISIPHON
Maccou

BBICOKHE TEMIIEPATYPhI

CHadasa HU3KHE, TOTOM IOBBIIIEHHBIE TEMITEPATYPHI

CHaydajia BBICOKUEC, IIOTOM ITOHHUXCHHBIC TeMHepaTypr

HHU3KHE TEMIIEPATYPBI

B mponiecce monukoHaeHCcay MOHOMEP(-bI) UCUEPIIHIBACTCS (-FOTCSI):
B KOHIIE Ipoliecca

Ha paHHUX CTAIUIX PEAKIIHH

B CepelnHe mporiecca

ITonmukonaeHcanus

BCETJIa CONMpOBOXKaaeTCs BeieneaneM HMC
00BIYHO compoBOXIaeTcs BeiaeneHneM HMC
He conpoBoxkaaercs BoiaenenneM HMC
0OBIYHO OOpaTUMBIN TIpOlIECcC

BCEr/Ia HEOOPAaTUMBII TTPOIIECC

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

\@/ EHEH..E_
n

TETEPOITOIMKOHIECHCAITHS
TOMOIIOJIMKOH/ICHC AL
MOJIMMETHIIEH(EHOI
[Nomubopmansaeru



Peakrus ¢ ygactueM MoJIeKyJI MOHOMEPA, COAEPIKAIIETO pa3InIHbIe (PYHKIIMOHATHHBIC TPYIITHI HA3hIBACTCS
TOMOITOJNKOHICHCAIIUEH

TETEPOIOIMKOH ICH CAIUEH

MOJIMIIMKJIOKOHI€H Al e

KOJbYATO-TICITHOM ITOJIMKOHACHCAITHEH

Kaxkoii mporiecc mpoTeKkaeT ¢ BblICHHEM HU3KOMOJIEeKYIspHbIX poaykToB (H20, NHs, HoS)
MOJTUMEPH3aIIUs

MOJIMKOHICHCAITUS

KaTUOHHAS MOJIMMEPU3ALIUS

AHHOHHAS TIOJIUMEPHU3AITHSI

JIMHEeHbIE NOJUMEPHI MTOTYYatoT

TIPH MTOJIMKOHICHCAINH MO YHKITHOHAIBHBIX MOHOMEPOB

TIPH TMHEWHO MMOIMKOHACHCAITNN MOHO(DYHKITHOHATIHHBIX MOHOMEPOB
MIPY JTMHCHHOM MOJIMKOHACHCAIIUH ON(YHKITHOHAIBHBIX MOHOMEPOB
MIPH MTOJIMKOHICHCAITNH TPUPYHKIINOHATFHBIX MOHOMEPOB

TpexmepHBIe (ceTyaThle, CUTUTHIE) CTPYKTYPHI MOJTUMEPOB TIOTYIA0T

MIPY JTUHEHHOH MOJIMKOHACHCAIIUH MOHOMEPOB ¢ OM(YHKITMOHATBHBIMU TPYIIIIAMU

TIpY TMHEHHOH MMOIMMEPH3aIMA MOHOMEPOB C TPUPYHKIMOHATHFHBIMHU TPYIIIIAMHU

TP TPEXMEPHOH IMONMKOHASHCAITMH MOHOMEPOB C TPeMsI HIIH OOJBITUM YHCIOM (PYHKIIMOHAIBHBIX TPYIIT
MIPY MOJIMKOHICHCAIIU MOHOMEPOB C OJJHOM (hYHKIIMOHAILHOM TPYIIIOH

JIi1s Ipo1IeccOB  MOMKOHICHCALIMN XapaKTEPHBI CIIEAYIOIINE TapaMeTphl Ipolecca
CTPOCHHE AIIEMEHTAPHOI0 3BEHA MOJMMEPa OTIMIACTCS OT CTPOCHUSI HCXOTHOTO MOHOMEpa
BO3MOKHa 00PaTHMOCTh TIpoliecca

HEOOPaTHUMOCTh PeaKIy

CTPOCHHE COCTABHOTO 3BeHA YKBUBAJICHTHO CTPOSHUIO MOHOMEpA

MCYE3HOBEHHE MOJICKYJI MOHOMEpa B KOHIIE IpoLecca

PasnuuaroT paBHOBECHYIO U HEPABHOBECHYIO ITOJIMKOHIEHCALINIO, TPUHIUIIMAIIBHBIM OTJIMYMEM 3THX IIPOLIECCOB
SIBIIACTCS:

BO3MOXXHOCTb IPOTEKAHMsI B 00paTHUMBIX MpoLeccax 00paTHBIX PeaKLUi

B3auMozencTeue nonumepa ¢ HM npoaykrom

HEBO3MOXXHOCTh MPOTEKaHUSI OOPATHBIX peaKui

C HU3KOMOJIEKYJISIPHBIM NTPOAYKTOM MOJIMMEP HE B3aMMOAECHCTBYET

[pekpamenne oopazoBanus moimuMepa (0OPbIB LIEMH) IPH MTOJTUKOH/ICHCAIIMN CBSI3aHO C:
CHI)KEHHEM PEaKIIHOHHON CIIOCOOHOCTH (D)YHKITHOHAIBHBIX TPYIIIT

BO3pacTaHUEM PEAKIIMOHHOIN CIOCOOHOCTH (DYHKIIHOHAIBHBIX TPYIII

JIe3aKTHBAIIME KOHIIEBBIX (DYHKIIMOHAIBHBIX TPYIIT

AKTUBAIIMEH KOHIEBBIX (PYHKIIMOHAIBHBIX TPYIII B KOHIIE MpoIiiecca

CHmXeHHe PeakIMOHHON CIIOCOOHOCTH ()YHKIIMOHAIBHBIX TPYITIT MOHOMEPOB CBSI3aHO C IEHCTBUEM (PU3MUECKUX
(haKTOpPOB TaKWX, TaK:

BBICOKasI BSI3KOCTb CUCTEMBbI

HU3Kasl BSI3KOCTh CUCTEMBI

BBITIA/ICHUE TTOJIMMEPA B 0CAJIOK

YBEJIMYCHHE JABJICHUS U TEMIIEPATYPhI

Hasosute Hmxe HpI/IBC,Z[CHHHﬁ HOHHKOHZ{GHC&HI/IOHHBII\;I MMOJINMEP, KaKOBa €TI0 CTPYKTYpa U IO KaKOMY THUILY
PCaKIUM MOJIMKOHACHCAIIUN OH IOJYYCH:
(—NH—(CH2)6—NH—ﬁ:—(CH2)4—ﬁ:—)n

o) o)

TOMOITIOJIMKOHACHCAII U



JIMHEHHBIN

HaWJIOH

TOJINAMHUJT

Buok 5

Kaxue mpuzHaku 0TIMYAIOT MOJIUMEPHI OT HU3KOMOJICKYISIPHBIX COCTUHEHUM:
a) II0Xasl paCTBOPHUMOCTE; €) IaCTHYHOCTD;

0) HaOyxaH¥e IpU paCTBOPECHUH; ) HU3Kasl XPYIIKOCTE;

B) HU3Kasl BA3KOCTh PaCTBOPOB; 3) TEPMOIUIACTUYHOCTb;

T') BBICOKas! BSI3KOCTh PacTBOPOB; 1) TEPMOPEaKTUBHOCTb;

1) HECIIOCOOHOCTh K KPHCTATU3aLINH; K) 3JIEKTPOIPOBOAHOCTH?

0,1, ¢, K

a,0,1,3, 4, K
o,r,1,€,3,H1

Kakune nonumepsr MOTYT HCTIONIB30BaTHCS B IPOU3BOICTBE BOJIOKOH
To0bIe, HE3aBUCUMO OT TMOKOCTH MaKpOMOJIEKYJT

JIMHEHHBIE, THOKOIICTTHEIC

MPOCTPAHCTBEHHBIE, )KECTKOLICITHBIC

JIMHEHHBIE, )KECTKOICTIHEIC

JMHEHHBIC U pa3BETBICHHbIE, THOKOLICTTHBIC

BemectBa, 4epe3 KOTOpbIE OCYIIECTBISIETCS IIepejada ey Ha3bIBaIoTCs
AHTHOKCHAAHTaMH

aHTH(pU3aMU

perynsTopamMu

KaTaJau3aTopaMu

Vkaxure KaTaJIn3aToOpPhbI KaTUOHHOM MoJIMMEpU3aliun
AICl;

AI(C2Hs)s

TiCl4

SnCI4

B3aumojeiicTBre kapOKaTHOHA ¢ MOJICKYJIAMU MOHOMEpa MPEICTaBIISIOT COO0H peakInio
WHUIMUPOBAHUS TPOIEcca

oOpbIBa IeTH

PEIUKITH3AIHN

pocra 1enu

OOpBIB 1IeTM peakMy KaTHOHHOW HOJIMMEPU3allK CBA3aH C:
OTILIECIUIEHUEM IIPOTOHA

MIPUCOEIMHEHNEM ITPOTOHA

3aMEIleHUEM IIPOTOHA HA aKTUBHYIO IAJIOT€HOBOJOPOIHYIO IPYIILY
MIPUCOEIUHEHUEM TMAPOKCUIIBHOU IPYIIIIBI

J1a mpoTeKaHus Mpoliecca HHUITUUPOBAHMS KATHOHHOHN TOJIMMEPHU3aIliH B IPUCYTCTBUH KaTaJIN3aTOPOB
Opunena-Kpadrca HeoOX0IUMO HATHUYHE:

JIOHOpa TIPOTOHA (BO/Ia, MUHEpAIbHAS KHUCIOTA)

coKaTajau3aTopa

aKLenTopa MNpoToHa

BOJIOOTHHMAIOLIETO CPENICTBA

MosexynapHy0 MaccCy IOJIUCTUPOIIa MOXKHO PeryJIupOBaTh:



CKOPOCTBIO ITepeMEITHBAHUS
TEMIIEPATyPOH MOIMMEPHU3ALTAN
TUTIOM PacTBOPHUTEISA
KOJIMYECTBOM PACTBOPUTEIIS

B 3aBucuMOCTH OT IPUPOABI AKTHBHOTO IIEHTPA Pa3IHYaOT
TTOJIMKOH/ICHCALNIO

paavKalbHYIO TOIUMEPHU3AIII0

TTOJTATTAKIT3AIIIO

MOHHYIO TIOJMMEPHU3AIII0

XapakTeprucTUKa MpoLecca NOIMMEPHU3aALIUH:
LIETHOM mpoliecc

CTYIIEHUYATBIN POLECC

MOHOOOMEHHBIN TIPOIIECC

XapakTepUCTHKa IPOLECcCca HOIUKOHAECHCALIUY:
LIEHOM mpolece

CTYIIEHYATBIN MPOLECC

MOHOOOMEHHBIN TIPOIIeCC

CTYIHEOOpa3HbIil mporecc

MexaHu3M mnpoliecca MOJIUMEPU3aLHN:

[OCJIEI0BATEIBHOE IPUCOCAUHEHUE IO HIOHHOMY WM PaAUKaIbHOMY MEXaHU3MY
3aMeIlcHHE

LIUKIA3aIUS

OKHUCITUTEIIFHO-BOCCTAHOBUTCILHBIN

Mexanu3Mm npouecca NoJIuKOHICHCALNH:

MOCIEA0BATEIBHOE IPUCOEANHEHNE 10 MOHHOMY WIH PaJUKAIbHOMY MEXaHU3MY
3aMelIcHUE

IUKJIN3aIIs

OKHCJINTEIILHO-BOCCTAHOBUTEIbHBIN

OO6paTtuMoCTh TpoIiecca MOJIUKOH/ICHCAIUN:
HeoOpaThMa

BO3MOYKHOCTh 00paTHMOCTb

Bceraa oopariuMa

BI:I,Z[GJ'IeHI/Ie HU3KOMOJICKYJIIPHBIX COG,I[I/IHGHI/Iﬁ B ITPOLICCCC MOJIMMECpHU3ALUN:
BBIACIAIOTCA

HEC BBIICIIAIOTCSA

BO3MOKHO O6pa30BaHI/Ie B XOI€ p€aKInn

HCBO3MOXXHO 06pa30BaHHe B XOZ€ p€aKklun

Brinenenne HU3KOMOJIEKYJISIPHBIX COEIMHEHUI B MPOLIECCE MOJTUKOH ICHCAIUU:
BBIJICTISIIOTCS

HE BBIJICISIOTCS

BO3MOYKHO 00pa30BaHUE B XOC PEAKITHH

HEBO3MOKHO 00pa30BaHKE B XOJE PEAKIUH

CTpoeHue cOCTaBHOTO 3BSHA MOJMMEpa, 00pa3yroIIerocs B MpoIecce moJIMMepu3aliiu:
SKBUBAJIEHTHO CTPOEHUIO MOHOMEPA

OTJIMYAETCS OT CTPOCHHUS UCXOJAHOTO MOHOMEPA

TOJILKO B OT/CIBHBIX 3BEHBSIX MOJIMMEPA COXPAHACTCS

CrpoeHue cOCTaBHOTO 3BEHA MOJIMMepa, 00pa3yoIerocs B Mporecce MOJINKOHICHCAIIH:

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

Hcue3HoBeHre MOJIEKYJI MOHOMEPA B TIPOLIECCE MOTUMEPU3ALIUH:
MPOUCXOJIUT B KOHIIE Mpoliecca

MPOMCXOJIUT Ha PAHHUX CTA/UAX PEAKIIUH

MPOUCXONUT B CEPEIMHE TIpoIiecca

HE MPOUCXOTUT

HcuesHoBeHne MOJIEKys1 MOHOMEpA B MPOLIECCE TOIMKOHEHCALUU:
MIPOMCXOAUT B KOHIIE ITpoLiecca

MIPOUCXOANT HA PAHHHUX CTAIMSIX PEAKIIHU

MIPOMCXOAMT B CEpEANHE Ipoliecca

[Tpu monukoHACHCAIIUN 00pa30BaHKE MTOJIMMEPA TPOUCXOIUT 32 CUET:
B3aMMOEHCTBUA ()YHKITMOHATBHBIX TPYIII

pa3pbiBa KpaTHBIX CBA3EH

MPOTEKAaHU [IUKIU3ALUA

MPOTEKaHUsI OKHCIUTETFHO-BOCCTAHOBUTEIHHBIX MPOIIECCOB

OCJIO)KHSIIOH_[I/IMI/I q)aKTOpaMI/I MPOTEKaHUA PCAKIUHN MMOJITUKOHACHCAIUIO ABJIIAIOTCA:

LHUKITU3AUs MAKPOMOJIEKYJT
JECTPYKIVSI MAKPOMOJIEKYIT

OnokupoBaHKe (YHKIMOHAIBHBIX TPYIIIT MOJIEKYJIAMH PacTBOPUTEIS
MOBBIIIEHUE BA3KOCTH PEAKLIIMOHHOMN CHCTEMBI

HE)XeJaTeNIbHbIE peakMy (QYHKIHMOHAIBHBIX TPYII ¢ PACTBOPUTEIIIMHU

ConyTCTBYIOIIMME MPOLIECCAMU peaKlnil MONUKOHACHCALIUH SIBIIAIOTCA:
LUKJIA3ALHUSA MAaKPOMOJIEKYJI

JECTPYKLMA MAKPOMOJIEKYJI

OnokupoBaHKe (YHKIMOHAIBHBIX TPYII MOJIEKYJIAMH PacTBOPUTEIS
MOBBIIICHHUE BSI3KOCTU PEAKLUOHHON CUCTEMBI

HEXXeJaTeNIbHbIE peakMy (QYHKIMOHAIBHBIX TPYII C PACTBOPUTEIIIMHU

K ¢uzndeckum comyTCcTBYOMIM MPOIECCaM PEaKIIMH MOTMKOHACHCAIIMN OTHOCST:

OnokupoBaHe (YHKINOHAIBHBIX TPYIIT MOJIEKYJIAMH PACTBOPUTEIIS
MOBBIIEHHUE BA3KOCTH PEAKIIMOHHON CHCTEMBI

HeXXeNaTeNbHbIE peakiuy QYHKIHOHAIBHBIX TPYII C PACTBOPUTEISIMH
BUJIOU3MEHEHUE (DYHKIIMOHAIBHBIX TPYIII

K xumnueckum COIMYTCTBYIOUIUM IIpoIeCCaM pC€aKlINX MOJUKOHACHCAIUU OTHOCAT!

OnokupoBaHKe (YHKIIMOHAIBHBIX TPYIIIT MOJIEKYJIAMH PacTBOPHUTEIS
MOBBILIIEHHUE BA3KOCTH PEAKIINOHHON CHCTEMBI

HEXXeJaTeJIbHbIE peakMy (QYHKIMOHAIBHBIX TPYII ¢ PACTBOPUTEIISIMHU
BUZIOU3MEHEHUE (DYHKIIMOHAIBHBIX TPYIII

JJ11 HeoOpaTUMBIX TIPOIIECCOB MOJIMKOHICHCAIIUU XapaKTePHBbI:
BBICOKHE CKOPOCTH

MaJible 3HAUCHUS SHEPTUH aKTHBAITUU

MPOLIECCHI IK30TEPMUUHBI

MaJible CKOPOCTH

00JIbIIINE 3HAYCHHUS SHEPTUH aKTUBAIMH

Jy1s 0OpaTUMBIX TIPOIECCOB MOJIUKOHIEHCAIIUN XapaKTePHBI:
BBICOKHE CKOPOCTH

MaJible 3HAUCHUS SHEPTUH aKTHBAITUU

MPOLIECCHI IK30TEPMUUHBI

MaJible CKOPOCTH
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OOJIbIIIFE 3HAYCHUS OHEPrur akKTUBAIUN

®DakTOphl, BIUIIONINE HA MOJICKYJISIPHYIO MAcCy MPOAYKTOB MOJIUKOH ICHCAIIUU:
rIyOWHA TpeBpalleHus] MOHOMEPOB B MOJIUMED

COOTHOIIICHHUE HUCXOIHBIX MOHOMEPOB

YCIIOBUS CHHTE3a

KOHIICHTPAIlUHU PaJuKalIbHbIX HHUIIUATOPOB

paaranOHHOE H3ITyYeHHeE.

JIJis NOCTYKEHUS BBICOKMX 3HaueHU MM mojy4aeMoro mojiuMepa B Mpoleccax MOJIHUKOHICHCAIUN TPeOyeTCs:
SKBUMOJIIPHOE COOTHOIICHHE MOHOMEPOB

COOTHOIIICHIE MOHOMEPOB 1:3

COOTHOIIICHHE MOHOMEPOB 2:3

COOTHOIICHHE MOHOMEPOB 2:5

[Ipu poBeneHny peakuu Mexk(azHO# OTUKOHACHCAITHHN:
KOHCTaHTHI CKOPOCTH BBICOKHU

KOHCTAHTHI CKOPOCTH HHU3KH

MIPOIIECC MPOBOAUTCS MTPH HU3KUX TEMIIEpaTypax

MPOLIECC IPOBOAUTCS IPU BBICOKUX TEMIIEpATypax

[Ipu mpoBeneHNH peaxiu Mex(pazHOW MOTUKOH ISHCAIIHH:
[IOJTy4aeTCsl MOJIUMED € BBICOKOM MOJIEKYJIIPHOM Maccon
[IOJIY4aeTCsl IOJIMMEDP ¢ HU3KOM MOJIEKYJISIPHON Maccou
o0pazyromuiics NoauMep pa3pyriaeTcs

MOHOMEPBHI J1€3aKTUBUPYIOTCS

YKaxxkute mpuMep peakiiud TOMOIOIUKOHICHCAIUH:

NOH-R-COOH — [—0-R-CO —], + nH0

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

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

yKa)KI/ITC MNpuMEp peaKknnun FeTepOHOJ’IHKOHI{eHC&HHI/I:

NOH-R-COOH — [—O-R-CO —], + nH,0

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

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

W3 6uyHKIMOHATBHBIX MOHOMEPOB B PEAKLIUH MOJIMKOHACHCALNY TOJIyYaroTCS:
JMHEHHBIE CTPYKTYPbI IOJTUMEPHI

CeTUYaThle CTPYKTYPHI OJIUMEPHI

CIIUTBIE CTPYKTYPBI OJTUMEPOB

TEPMOPEAKTUBHBIE TOJTUMEPHI

W3 MmoHOMEPOB € TpeMs 1 OOJIBIIMM YUCIIOM (PYHKIMOHAIBHBIX IPYII B PEaKLUUH MOJUKOHICHCALIMH 00Pa3yIOTCS:
JINHEHHBIE CTPYKTYPHhI MOIUMEPHI

CETYaThIE CTPYKTYPhI IIOJUMEPHI

CLIUTBIE CTPYKTYPBI IIOJIUMEPOB

Pa3BETBIICHHBIE CTPYKTYPBI IIOJIIMEPOB

I'omo¢yHKIMOHANTBHAS TOIMKOHCHCALMS — 3TO peakys 00pa30BaHUs OIUMEPOB U3 MOHOMEPOB:
C Y4aCTHEM OJIMHAKOBBIX ()YHKIIMOHAIBHBIX TPYIII
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nHO-R-OH + nHOOC-R'-COOH — [— O-R-O-OC-R'-CO —], + 2nH,0
C YYaCTHEM Pa3IHMYHBIX PYHKIIUOHAIBHBIX TPYIIT
nOH-R-OH + nOH-R-OH — [— O-R—]n+ nHO

I'erepodyHKITMOHATBHAS TOTUKOHACHCAIIS — 3TO PEaKIus 00pa30BaHuUs TOJIMMEPOB U3 MOHOMEPOB:
C Y4aCTHEM OJJUHAKOBBIX (DYHKIIMOHATBHBIX TPYIIIT

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

C y9acTHEeM Pa3UYHbIX (yHKIIHOHAIBHBIX TPYIII

nOH-R-OH + nOH-R-OH — [— O-R—],+ nHO

IIpumeps! peHTHHTOBBIX 33JaHMI IO AUCHMIIJIMHE
«XUMHSI BBICOKOMOJIEKYJISIPHBIX coenuneHuii», (YK-8, IK-2)

Koutpoabnas paGora Nel
1 Yo sBAseTCA KaTaau3aTOPOM aHHOHHON TOJMMEpPHU3aIliH:
a) BEeLIECTBa OCHOBHOTO, AJIEKTPOJJOHOPHOTO XapaKTepa, IIeT0YHbIe METAJUIbI, UX TUAPUIBI K aMUIBI;
0) oprannyeckue coeIMHeHUs] MeTaJIoB | 1 2 rpymm nepuoandeckoii cucremsr .M. Menneneesa;
B) OpraHUYECKHE MIEPOKCHUBL, THUAPOIIEPEKUCH, a30TCOCIMHEHMS;
r) npotoHHbie KucioThl (H2S0s, H3P0s, HCIO4) u xuciots! JIbtonca (coenunenus Gpopmynsl MeX,, rae Me
- meTasu, X - ranoren: BFs, A1C1s, SnCls)?

2. Bo ckKoibKO pa3 H3MEHHUTCS CpEIHsAs CTEeNeHb IOJIMMEPHU3aLUH X T[OoJIMMepa IMpH IMOJIMMEpPU3aLH
METHJIAKpUIIaTa B Macce, MHULIMUPOBAHHON pa3NioKeHneM a30-0uc-nzo0yruponutpuia npu 70°C, eciin yBeTHYUTh
KOHIICHTPAIMIO HHALIMATOPA B 4 pa3a (BIMSHUEM PEaKIUy MepeIadyn ey npeHeOpeys):

a) He U3MCHHTCS,

0) yBennuuThCS B 2 pasa;

B) YMEHBIIIUTCS B 2 paza;

I) YMEHBLIUTCS B 4 pa3a;

1) yBEJIMUUTHCS B 4 pasa.

3. Ilpu panukanpHON cononuMepu3anuy cTupoia (A) u BUHUI aueTara (B) KoHCTaHTBI CONOIMMEPHU3alu PABHBI
rx=55u1,"0,01. Cononmmep Kakoi CTpyKTypsl 00pa3yercs, €cIM MOHOMEpPHAs cMech uMmena coctas 1:1?

a) AAAA B AAAA;

0) BBBB A BBBB;

B) ABABABAB;

r) AAAABBBB.

KonTtpoannas padora Ne2
1. Kakue MoHOMEpHI HY>KHO BBIOpaTh IS TIOJIyYeHHs OJIMMEpa Kilacca MoJIuaMuaoB?
a) NH.-(CH;)s-COOH;
6) HO-R-OH + HOOC-R -COOH,;
B) NH2-R-NH; + HOOC-R -COOH;
r) NaO-R-ONa + HOOC-R-COOH.

2. Kak MOXXHO MOBBICHTH MOJIEKYJISIPHYIO Maccy MoJIMMepa, oIy4aeMoro MeTOJIOM 00paTHMOM
MTOJIMKOH/ICHCAIH NTPH JAHHOM CTEINIEHU NMpeBpateHust «P»?

a) TOBBIIICHUEM TEMIIEPaTyPHI;

0) NOBBIIEHHEM KOHLEHTPALUH KaTalln3aTopa;

B) yaaneHueM Boiaensionierocas HMC;

1") BBCICHHUEM MOHO(i)YHKL[I/IOHaJ'IBHOFO MOHOMCPA.
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3. Kak uzMeHHTCS MOJIEKyIIsipHAs Macca MOJIMKOHICHCAIIMOHHOTO TTIOJIMMEPA, €CJIM B MOHOMEPHYIO CMECh
BBECTH MOHO(YHKIIMOHAJILHBIH MOHOMED?

a) HE U3MCHUTCS;

0) yBenmmuuTCH;
B) YMCHBIINUTCS.

KonTtpoannas padora Ne3
1 Kaxumu MeToramMu MOXKHO OIPEAETIUTh CPEIHEMACCOBYIO MOJIEKYJISIPHYIO Maccy MoJuMepa:

a) METOJIJaMH CBETOpacCesHHUs, yapTpaneHTpudyrupoBanus, muhy3noHHBIM;

0) m3Mepsis CBOWCTBA, 3aBHUCAIINE OT YMCJIA YaCTHI[ B PACTBOpE: OCMOTHYECKOE NaBJICHHE, 30yIHOo- U
KPHOCKOIIHS;

B) H3Mepss BIA3KOCTh PACTBOPOB;

I) XHMHYECKUU METOJI IO KOJMYECTBY KOHIICBBIX IPYIIII.

2. Uro MOKHO CKa3aTh O KayeCTBE PacTBOPHUTEIS, €CIIM 3aBUCUMOCTH MPHUBEIACHHON BSI3KOCTH pacTBOpa
IIOJINMEPA OT KOHLIEHTPALUU OIUCHIBAETCS. YPABHEHHUEM:

2
nnpus. = [77]+ 076 ) [77] ) C
a) XOpOIIWi paCTBOPUTEI;
0) 9-pacTBOpHTEIH;

B) IJIOXOW PacTBOPHUTEID;

F) OJHO3HAYHO OTBETUTDH HEIIb34.

3. 3aBHCHMOCTH OCMOTHYECKOTO [aBJICHUS OT MOJEKYJISIPHOW Macchl TOIMMepa W HPUPOIBI
PacTBOPUTENS B COOTBETCTBHH C BhIBoamMu Diiopu-Xarruuca
BBIPAKACTCSl YpaBHEHHEM:

I

— =RT-(A +A,-C,).

C'2

Kak rpaguuecki MOKHO TIPEICTABHUTH 3Ty 3aBUCHMOCTB JIJIs TIOTUMEPTOMOJIOTOB B OJJHOM PacTBOPUTETIE:

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

2
0) mapaJuieNibHbIC IPSMBIC ¢ HAKJIOHOM B 3aBHCUMOCTH OT KOHCTAHThI XaIrTHHCA;
B) MpsMble, apauielbHbie ocH abcrucee (A2=0).

IIpumepbl OHI€TOB K 3a4eTy 0 AUCHHUILINHE
«XUMHS BBICOKOMOJIEKYISPHBIX coexnHennin» (ITK-2)

BWIET Ne 1

1. Ilpeamer u 3amaun HAYKHM O BBICOKOMOJIEKYJIAPHBIX COEMWHEHHSIX. POb MOJIMMEpPOB B JKMBOM MPHPOJE U HX
3Ha4YeHHE, KaK MPOMBIIUIEHHBIX MaTepHAJIOB.

2. Ctpykrypa nonumepos. Korndopmarus makpomonekyin. [ MOKOCTh 1emH MoJIMMepOB.

3. YKaxuTe pa3indus B CTPYKType MOHOMEPOB TSI TOJIMMEPHU3AINY U TIOTHKOHACHCAIINH.

BUJIET Ne 2

1. OcHosHble oTinunst BMC ot HMC. IlpupoHblie ¥ CHHTETHUECKHE TTOJIUMEPBI.

2. PagukanpHas nonumepusainus. CrnocoObl MHHIMUPOBAHHUS CBOOOIHO-PAIUKAIBHON MOIMMEpHU3auu: (Goto-,
TepMHYECKOEe HHUITUUPOBAHKE, NCTIOIH30BAHNE XUMUYECKIX HHUIHATOPOB. [Iprmepsr.
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3. Iomustuien. CrocoObl mojiaydeHus. CBoOHCTBa MaKpOMOJIEKYJ IMOJHMITHIICHA, B 3aBHCUMOCTH OT CIIOCOOOB
nonyudenus. [Ipumenenue.

BUJIET Ne 3

1. Knmaccuduxanms mormmMepoB 0 XUMAYECKOW IPHUPOIE aTOMOB, 00Pa3yIOIIHX TIaBHYO IENb MTOJIHNMepa.

2. MonekynsapHas macca (MM) moimMepoB, Kak CpEIHSS KOJNHMUYSCTBEHHAs XapaKTEPUCTUKA MACChl MOJICKYIT
MOJIUMEPOB.

3. Honmunponwuinen. CnocoObl MoyTy4eHus, CBOHCTBa, MPUMEHEHNE.

BUWIET Ne 4

1. Kiaccudukaius moauMepoB Mo MPUHAIIEKHOCTH MaKPOMOJIEKYITBI K OIPEACTICHHOMY KIIACCY XMMHYECKIX
coeguHenuit. [Ipumepsl.

2. Peaknuu otBepxkacHus. HUIIMATOPHI M KaTAJIM3aTOPhI OTBEpXkIeHUs. Touka reieoOpa3oBaHusl.

3. IIpu nOHHOM NONMMEpPHU3aIMKY BUHIIIBHBIX ITPOU3BOAHBIX aKTHUBHBIM IIECHTPOM SBJISIETCS KapOuoH. Pacnonoxute
B MOPSIKE YBETMYCHUS PEaKIIMOHHON aKTUBHOCTH CIIEYIOIIHE KapOKaTHOHBI:

(CH3)3C+; (C6H5)3C+; CH3+; CHe,—CHz+

BUJIET Ne §
1. Tomomonmmepsl U COMOTUMEPHI, TUIIBI cOMOINMepoB. [Ipumepsl.
2. Ilpupona pactsopoB BMC. CroiictBa pacTBOpoB monmMepoB. OrpaHHYeHHOE U HEOrpaHWYeHHOEe HaOyXaHUe.
®da30Bble IUarpaMMBbl COCTOSIHUS PacTBOPOB MoJuMepoB. CTyaAHU.
3. Pacnonoxure MOHOMCPEI B IOPAAKE YBCIIMUCHHUA UX aKTUBHOCTU B PCAKIIUU MTOJIMMCPU3ALIUN:
Oymaouen; uz00ymuneH, aKpuioHuUmpui; CMUupo, MpuxiopImuieH

BUWJIET Ne 6
1. Knaccudukarus moJmMepoB M0 T€OMETPUH CTPOSHUS HX IICTe MaKPOMOJICKYIL.
2. Meroapl ONpeAENCHUs MOJICKYJISIPHOM MacChl TIOJIMMEPOB: OCMOMETPUYECKUH, BHCKO3MMETPUYECKUH,
¢ G y3UOHHBIH.
3. Pacnonoxxure HUXKe NPUBEICHHbBIC PACTBOPUTENH B MOPSIKE YMEHBIICHUS, C UX y4acTHEM, CKOPOCTH Nepeaayn
1enu 17151 OONBIINHCTBA MAKPOPATUKAIOB!

IMUNOEH30]1, 4embIPexXI0PUCblIL yeiepoo, 2UOPOXUHOH, AMUHBL, MOIYOJ; (eHO

BUWJIET Ne 7

1. OcHoBnble nonsTust xumun BMC: MoHOMEp, NOJIMMED, OJIMTOMEpP, MaKpOMOJIEKYJIa, TOJIMMEPHAs LEeMb, 3BEHO
LEeNH, CTereHb nommepu3anui. Cszb Mexxny MM mMoHoMmepa u nmonumepa. Crienuduka moHATHS «MOJIEKYJIIsIpHast
Macca MmoJuMepa» MPUMEHUTEIBHO K TIOJTMMEPHBIM BEIIECTBAM.

2. VloHHas moimMMepH3anusl, €e 3aBUCUMOCTh OT IPUPOBI MOHOMEpA U TUTIA TIPUMEHSIEMOT0 KaTallu3aTopa.

3. HomuuzoOytunen. CriocoObl MOTy4eHHsI, CBOUCTBA, IPUMEHEHHE.

BUJIET Ne 8
1. Knmaccudukanus moimmepoB IO XapaKTEPUCTHKE PETYIIPHOCTH CTPOEHHS IM1aBHOH nenu. [Ipumeps.
2. XMMHYECKHE PEAKIIMH U XUMHUYECKHE MTpeBpalleHns noauMepoB. [lonnMepananornuHele MpeBpalieHusl.
3. PacromoxxuTte cremyroniyie MOHOMEPHI B TOPAJKE YMEHBIIEHHS OTHOCHUTENbHOM AaKTHMBHOCTH B DPEAKIHUU
KaTHOHHO-TIETTHOW COTIOIMMEPHU3aIIH:
usonpen; N-MemoKCUCMUPOIL, CTUPON, U300VMUNEH, SUHULAYEMAm, MemuIMemaKpuiam

BUWJIET Ne 9

1. KaTtanusaTtopsl KaTHOHHOH [TOJIMMEPHU3aLUU, POJlb COKATAIN3aTOPOB. MexaHu3M Ipolecca. DjIeMeHTapHbIe
CTaJluu, UX CKOPOCTb.

2. Knaccuduxanus moimmepoB 10 NPUHAICKHOCTH MaKPOMOJIEKYJIbI K ONPeICIEHHOMY KIacCy XUMHUUECKUX
COEIMHEHH, TI0 XUMHUYECKOH TPUPOIe aTOMOB, 00pa3yIOIIMX TIaBHYIO 1lenb noiauMepa. [Ipumepsr.
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3. YKaxuTe IPpUMEP PEaKIIUH TOMO- U TE€TEPOIOIMKOH ICHCAITHH:

NOH-R-COOH — [—0-R-CO —], + nH,0

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

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

BUWJIET Ne 10

1. CTpoeHre MOHOMEPOB, CIOCOOHBIX BCTYIATh B PEAKIUIO TOJMKOHACH AN . PYHKIIMOHAIEHOCTE MOHOMEPOB U
UX CHOCOOHOCTH 00Pa30BBIBATh JIMHEHHBIE U CeTYaThIE MOIMMepHI. [IpruMepsl.

2. Tpu dusndeckux coctosiHus aMOp(HBIX TONMUMepoB. TemiiepaTypsl nepexoaoB: Temrepatypa crexnoBanus (T.)
u Temrepatypa tekydects (Tx).

3. Ilomyuenue ¢peHONMbHO-POPMATIBAETUIHBIX CMOJT (HOBOJIAYHEIE, PE30JIbHBIE).

BUWJIET Ne 11

1. Katnonnas noinuMmepusanus. Katanusatops! 1 cokaTanu3aTopsl. BiausHue npupoasl pacTBOPUTEISL.

2. OmpeneneHre  MONEKYJSIPHOTO — Beca  IOJIMMEpPa  BHUCKO3UMETPUYECKHM  METOAOM,  METOIaMH
yIABTPalleHTPU(YTHPOBAHUS, CBETOPACCESHUSI.

3. [NomuBuHMIKIIOpH . CIOCOOBI TTOTy4YeHMS, CBOMCTBA, IPUMEHEHHE.

BUJIET Ne 12

1. AHMOHHAs ONTMMepHU3alysl, IPUMEHsIEMbIEe B PEaKLUK KaTain3aTopbl. OCHOBHBIE CTaANH MpOLEecca.

2. Peakuum JnecTpyKUMM U CIIMBAaHMS IOJUMEpPHBIX Inened. @Pusznuyeckass IECTPYKUUA, XUMHUYECKast
TUAPOJIMTUYCCKAA ACCTPYKIHA I'CTCPOLUCITHBIX ITOJIMMEPOB. HpI/IMepBI.

3. [lonuypetansl. [lonydyeHue, mpuMeHEHUE.

BMWJIET Ne 13

1. Crioco6s!I mpoBeAieHUs peakuy noaumepusanuu. [lonumepusanus B Macce, pacTBOpe, IMYJIbCHH.

2. TepMqucxaﬁ, XUMHUUYCCKasA, OKUCIUTCIIbHAsA ACCTPYKIUS, MEXaHU3M peaKuHﬁ OKHUCJICHUA TIOJIMMCPOB.
AHTHOKCH/IaHTHI.

3. omuakpunonutpui. [lonydenue, mpuMeHEHHE.

BUWJIET Ne 14

1. IlonydyeHue NOIMMEPOB METOJOM IOJIMKOH/IEHCALIUU: €€ OCHOBHbIE OCOOEHHOCTH, OTIMYME OT pPEeaKluu
MOJIMMEPU3ALINH.

2. TepmoMexaHHUYECKHE KpHUBBIE aMOpP(QHBIX IOJUMEPOB. BinsHHE MOJEKYJISPHOH Macchl IOJMMEPOB Ha
TEMIIEPATypy CTEKJIOBAHHUA.

3. Hanumure YpaBHCHHUC MPEKPALICHUA POCTA HCIIH IIPU MMOJTYUCHHUHU ITOJIUaMHUI0B, IIyTEM ,Z[O6aBJ'I€HI/I$I KHUCJIOTHI.

BUJIET Ne 15

1. Tumbl peaxkiuii MOMUKOHACHCAIIMK. PaBHOBECHAs W HEPABHOBECHAs TOJHMKOHACHCANUSA, TOMO- H
reTepornonukoHaeHcanus. [Ipumepsr.

2. Tpu HU3HIECKHUX COCTOSIHUS aMOP(MHBIX TOIMMEPOB. TeMIIepaTypsl epeXoI0B: TeMeparypa crekmoanus (T)
u remnepatypa TekyuectH (Tx).

3. Kak Ha3bIBarOTCSA MONUMEpPHI, monydeHHsie u3 MoHomepoB: CH,=CH-CH,-CHs; CH,=CHCI u CH,=C(CHs)..
Kakumu crmocodamMu ux Moay4aror.

BUJIET Ne 16

1. Peaknmum JCCTPYKIMHM ¥ CIIUBAaHUS TOJUMEPHBIX 1emeid. Dusndeckas AECTPYKIUSA, XUMHUUYECKas
TUAPOJIUTHYECKAs JECTPYKLHS T€TEPOLETIHBIX TOJIMMEPOB.

2. ®U3NYECKNX COCTOSHUS aMOP(HBIX TOIMMEPOB. BiusHIEe MOJIEKYISIpHOW MacChl IOJUMEPOB HA TEMIEPATypy
CTEKJIOBAHHSI.
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3. [Nomuctupoi. CriocoObl MOIyYeHHUs, CBONRCTBA, TPUMEHEHHE.

BWJIET Ne 17

1. Tepmmyeckas, XUMHUYECKas, OKUCIUTEIbHAs JNCCTPYKIWSA; MEXaHU3M pPEAKIUHA OKUCICHHS TOJIHMEPOB.
AHTHOKCHUIAHTHI.

2. Cteksi000pa3HOe, BRICOKOAJIACTUYHOE U BA3KOTEKYUee COCTOSIHUAE TIOJTMMEPOB.

3. DIIeMEHTOOpTaHNIECKUE COSTUHEHHUS. DIacToMepsl. [lorcumokcansl.

BUWJIET Ne 18

1. Metonp! momy4eHns1 BBICOKOMOJIEKYIISIPHBIX COeqMHeHNH. KaTrnoHHas monnMepu3anms.

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

3. B uem oTimnume paBHOBECHOMW MOJIMKOHJCHCAIIMH OT HEPaBHOBeCHOW? B kakom citydae moirydaercsi IOJIUMep ¢
0oJ1ee BEICOKOI MOJIEKYJISIPHOM Maccoil u mogemy?

BUWJIET Ne 19

1. ArperatHbie u (a30BbIe COCTOSIHUS BELIECTB. AMOP(HBIE, KPHCTAUTHIECKHUE, KPUCTAILTU3YIOLIUECS TTOJINMEDHI.
2. Tumpl peakuuii MOJNMKOHAEHCAnWW. PaBHOBecHass W HEpaBHOBECHAs IOJIMKOHAEHCALUS, TOMO- H
reTeponoyMKoHAeHcanus. [Ipumepsl.

3. Ilepeuncnute BO3MOXKHBIE METOABI (IPUEMBI) TIOBBINICHUS MOJICKYJSIPHOW Macchl TIONHMepa IpH
MOJIMKOH/ICHCALINH.

BUWJIET Ne 20

1. Knaccudukauus moaumepoB MO NPUHAUICKHOCTH MAKPOMOJIEKYJIBI K ONpPENEeIEHHOMY KJIaccy XHMHUYECKHX
COCIMHEHUM.

2. OrHOcuUTeTbHAs, MPHUBEACHHAS W XapaKTEPHCTHUUECKash BA3KOCTh. CBf3b XapaKTEPUCTUYECKOH BSA3KOCTH C
MOJIEKYJIApHOH Maccol monuMepa. CpeIHEBI3KOCTHAs MOJIEKYJIIpHAsl Macca oJuMepa.

3. Iomustunen. Crnoco6el mosydenus. CBoiicTBa MakpOMOJEKYJ MOJHITHICHA, B 3aBUCHUMOCTH OT CIOCOOOB
nosnydyenus. [Ipumenenue.

9. YueGHOo-MeTOAMYECKOEe M HHPOPMALMOHHOE O0ecTiedeHHe TUCIUTLTHHbI
a) Jluteparypa ocHOBHas
1.Cemuunkos FO./]. BeicokomonekynspHbie coenuuenus. - M.: Axkagemus, 2014. — 363 c.
2. Kupees B.B. Bricokomonekymnsaphsie coenunenus. — M.: FOpaiit, 2015. — 602 c.
3. Xakumymmud FO.H. Xumus u ¢usuka nomumepoB. PU3NUECKOE COCTOSHHE IOJUMEPOB: y4eOHOE
nocobue / Xakumysmud FO.H. — Kazans : U3patensctBo KHUTY, 2017.—141 ¢.—ISBN 978-5-7882-2215-8.
—  Tekcr: anektponnblii /[ OBC "Koncynerant  cryzaeHTa': [caiiT]. - URL:
http://www.studentlibrary.ru/book/ISBN9785788222158.html.
4. Csupunos E.b. Kuura o mnommmepax: CcBOWCTBa M NPUMEHEHHE, HCTOPHS U CETOAHSAIIHUI J€Hb
MaTepUalioB HA OCHOBE BBICOKOMOJICKYISpHBIX coeauHenuit / E.B.Ceupumos, B.K.JlyOoBoii —
Apxanrensck: U] CADY, 2016. — 392 c. — ISBN 978-5-261-01096-8 — Texkct: anexkrponssiii // DBC
"Koncynberant cryaenta": [cait]. — URL: http://www.studentlibrary.ru/book/ISBN9785261010968.html.
5. llununa O.T. Tepmudeckuil aHaIn3 B U3y4eHHH MOIUMepoB : ydeoHoe mocodue / O.T.HIununa, B.K.
Mumnrasosa, B.A. Iletpos, A.B. Koctouko. — Kazanb : M3marensctBo KHUTY, 2014. — 99 ¢. — ISBN:
978-5-7882-1538-9 — Tekcr : snekrponusiii // DBC "Koncynbrant crynenta" : [caiit]. — URL:
http://www.studentlibrary.ru/book/ISBN9785788215389.html.
6. Ky3uenos B.A. TIpakTukyMm 1o BbICOKOMOIICKYIspHbIM coequnerusM. /| B.A.Ky3ueros; MunuctepctBo
oOpa3oBanust 1 Hayku P®, denepanpHOe rocyaapcTBeHHOE OIOHKETHOE 0Opa30BaTEIbHOE YUPEKICHUE
BEICIIETO Tpo(decCHoHaTFHOTO 00pa3oBaHusl «BOPOHEKCKHIA TOCYIapCTBEHHBIH YHHBEPCHUTET». —
Boponex: Wznarensckuit nom BI'Y, 2014. — 167 c. : cxem., Tabm. — (YueOnuk Boponexckoro

rocyJapCcTBEHHOTO YHUBEPCUTETA). —  Pexum  gocrtyna: o MO/IMHCKE. — URL:
http://biblioclub.ru/index.php?page=book&id=441593. — bubauorp. B ka. — ISBN 978-5-9273-2141-4.
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0) Jluteparypa 10N0JHUTEIbHAS

8. Oynuan /[x. OcHOBBI XUMHH TTOJTUMEPOB. - M.: Mup, 1974. — 614 c.

Kaprun B.A., Cnomunckuii I'.JI. KpaTkue odepku mo puU3MKOXUMUU NOIUMEPOB. - M. : Xumus, 1967.

—175c.

9. DuuukIoneaAus NOIUMEPOB B 3-X ToMax. - M.: CoBerckas sHiukIoneaus. 1972, 1974, 1977.

10. Iyp A.M. BeicokoMoueKysipHbIe coetnHeHus. - M.: Boicmmas mkoia, 1981. — 656 c.

11. ITpakTHKyM IO BRICOKOMOJICKYJISIPHBIM COeAMHEHUAM o1 pen. Akan. B.A. Kabanoga. - M.:
«Xumusny, 1985.

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

B) IIporpammuoe o6ecnieuenne u UHTepHeT-pecypcehl

Ne HaumenoBanue Ne gorosopa (auueH3us)
n/n
Windows 10 Enterprise Ne 4100072800 Microsoft Products (MPSA) ot
1.
04.2016r
5 Windows 10 ProforWorkstations Ne 4100072800 Microsoft Products (MPSA) ot
' 04.2016r
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
Windows 8 Professional Ne 4100072800 Microsoft Products (MPSA) ot
6.
04.2016r
OfficeStandard 2016 Ne 4100072800 Microsoft Products (MPSA) ot
7.
04.2016r
OfficeStandard 2013 Ne 4100072800 Microsoft Products (MPSA) ot
8.
04.2016r
9 Cucrema TecTupOBaHHUs Ne468 ot 03.12.2013 UII Cynrarynux
"| SunravWEBClass P.T.(6Geccpouno)

OGecrnieyeH JOCTYI K COBPEMEHHBIM TpPO(EeCCHOHAIBHBIM 0a3aM JaHHBIX, MHPOPMAIIMOHHBIM
CIPaBOYHBIM M MTOMCKOBBIM cucTeMaM (6ubmmnoteka COI'Y):
- bubsmoreke e-library,
- JJIeKTpOHHas OubnnoTeka yueOHoi murepatypsl (YHuBepcuterckas oudianorexa ON Line)
http://biblioclub.ru/index.php?page=razdel&sel node=1412
http://biblioclub.ru/index.php?page=book view&book id=144210

OObecrieueH AOCTYN K COBPEMEHHBIM MPOQECCHOHATBHBIM 0a3aM TaHHBIX, MH(POPMAIIMOHHBIM
CIIPaBOYHBIM U TTOMCKOBBIM cucTemMam (bubmuorexa COI'Y):

. DJieKTPpOHHasA OubanoTeka qucceprauuii u apropedeparos PI'b (Ob/[ PI'b)
TpeOyetcs peructparus B 6udmmoreke COI'Y

. IBbC «YuuBepcurerckas 6udanoreka ONLINE)
TpeOyetcs peructparus B 6udimoreke COI'Y

. IbC «HayuHasi 3JieKTpoHHasi 0ubanoreka eLibrary.ru»

CaMmocTosiTenbHasi perucTpanus Ha caiiTe
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https://dvs.rsl.ru/
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IBC «KoHCcyabTaHT cTyaeHTa» CTyleHYecKas 3JIeKTPOHHANA 0M0JIM0TEKA 110
MeIMIMHCKOMY U (apMaleBTHYECKOMY 00PA30BAHNIO, a4 TAKKE M0 eCTECTBEHHBIM M TOYHbIM
HAYKaM B 11eJI0M
TpeOyetcs peructpamus B oudimoreke COI'Y

IBC «lOpaiiTy — o0pa3oBaTe/ibHasl CPe/ia, BKIKYAK AT BUPTYAJIbHBIH YNTAJbHBIH 321
Y4eOHMKOB UM Y4eOHBIX 10CO0MIi 0T ABTOPOB M3 BeAyIIMX BY30B Poccum 1o BceM HanpaBJIeHUAM
U CNIeNMAJTbHOCTAM
TpeOyertcs peructpamus B oudmmoreke COI'Y

SpringerCustomerServiceCenterGmbH (6a3a naHHBIX, COAEpKAIIUE 3JICKTPOHHBIC W3/IaHHS
m3narenberBa  SpringerNature 3a mepuon 2011 — 2017 rr. (MOTHOTEKCTOBAas KOJUICKIHS B
konmyecTBe 46 332 KHHUT)

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

PeKOMeH)IyeMLIe HHTEPHET-aApeca mo XuMHuu:

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

2.

1.
2.

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

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

I') MeToAMYecKHe YKa3aHHs, pa3padoTaHHble cocTaBuTeasasMu Padoueil mporpaMmel.

1. Yueopuna T.M. Bseoenue 8 Xumur 6blCOKOMONEKYIAPHBIX cOeOuHeHull : y4e0.-MeToJl. mocodue
JUIS CTYJIEHTOB XUMUKO-TeXHOIornueckux ¢akynpreroB. //T.M.Yuropuna; ®I'bOY BO «Cesepo-
OcetuHckuil rocyaapcTBeHHbI yHuBepcureT uM. K.JI. Xeraryposa» — Bnanukaskas, 2018. — 87 c.

2. Yueopuna T.M. Ilpaxmukym «Bvicokomonekynsipuvie coeounenusy. yde0.-MeTOJI. TOoCoOue I
CTY/IGHTOB XHMMHUKO-TE€XHOJIOTHYECKOTO (hakynpTeTa (OakanaBpHuar), HampaBl€HHE — XHMHUS
(04.03.01) / T.M.Yuropuna; ®I'BOY BO «CeBepo-OceTUHCKHI roCy1apCTBEHHbBIH YHHBEPCUTET
uM. K.JI.XerarypoBa» — BinanukaBkas, 2018. — 44 c.

Peectp nporpammuoro odecnevyenuss COI'Y 2022

Ne HaunmenoBanne Ne norosopa(iunensust) Crpana
n/n NMPOM3BOAUTENb
1 Windows 10 Enterprise Ne 4100072800 Microsoft Products (MPSA) CIIA
ot 04.2016r
5 Windows 10 ProforWorkstations Ne 4100072800 Microsoft Products (MPSA) | CIITA
ot 04.2016r
3 Windows 8.1 Enterprise Ne 4100072800 Microsoft Products (MPSA) CIIA
ot 04.2016r
4 Windows 8.1 Professional Ne 4100072800 Microsoft Products (MPSA) CIIA
ot 04.2016r
5 Windows 8 Enterprise Ne 4100072800 Microsoft Products (MPSA) CILIA
ot 04.2016r
6 Windows 8 Professional Ne 4100072800 Microsoft Products (MPSA) CIIA
ot 04.2016r
7 Windows 7 Enterprise Ne 4100072800 Microsoft Products (MPSA) CIIA
ot 04.2016r
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http://www.hyle.org/journal/concept.htm
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8 Windows 7 Professional Ne 4100072800 Microsoft Products (MPSA) CIIIA
ot 04.2016r
9 OfficeStandard 2016 Ne 4100072800 Microsoft Products (MPSA) CIIA
ot 04.2016r
10 OfficeStandard 2013 Ne 4100072800 Microsoft Products (MPSA) | CLIA
ot 04.2016r
OfficeStandard 2010 Ne 4100072800 Microsoft Products (MPSA) | CIIA
11
ot 04.2016r
12 Cucrema TeCTUpPOBaHU Ne468 ot 03.12.2013 UII CyHrarynus Poccus
SunravWEBClass P.T.(6eccpouno)
IIporpamMmMHOe oOecriedcHIe Ne CZI/108 ot 29.08.2017 (MmakcumyM-codT) Poccus
1C:IIpennpusarue. byxranrepckuit OeccpouHo
13
VYuer. Tunosas koHpuUryparms 8
ceTeBas Bepcus
CucTteMa KOMITBIOTEPHOI BEPCTKH Junensus FSF/Debian (Ceo6oanoe
14 .
MikTex nporpaMmmMHoe obecrneueHue) (0eccpovHo)
15 | KasperksyEndpoint Security J022.01.2024 Poccus
[IporpammHuoe obecniedeHue st CB00OHOE TIPOTPAaMMHOE CILIA
16 | PEOAKTHPOBaHUA XMMHYECKUX obecrnieuenne(6eccpoIHO)
dopmy IsisDraw
Cucrema MoMcKa TEKCTOBBIX No4576-1 ot 17.01.2022 (neiicTBUTENECH 10 Poccus
17 | 3auMcTBOBaHUI 31.12.2022r) ¢ 3AO «Antu-Ilnaruat»
«AnTumarnar.BY3»
[IporpammHoe obecrieueHue NeKII /108 ot 29.08.2017 ¢ OO0 Poccus
18 | 1C:IIpennpusrue 8.3 Ynpasienue «Makcumym»(6eccpodHo)
TOProBieil
[IporpammHoe obecrieueHue NeC/l./ Ne126., 01.07.2020r. «MAKCHUMYM- | Poccus
19 | 1C:zapmnara u Kajpsl
TOC.yIpEeKICHAAS CODT» b6eccpouHo
20 IIporpamMMHoOe obecrieueHune NeCJ1/76 01.03.2017r. «MakcuMyM-coT Poccus
1C:0r0KeT. (OeccpouHo)
ABTOMAaTH3UpPOBAHHAS CHCTEMA CBUAETENBCTBO O TOCYJaPCTBEHHON cory
21 | «Yupasnenue —/lexanat BPC» perucTpanny nporpaMmmsl st 9BM
Ne2015611830 ot 06.02.2015t.(6eccpouHo)
IIporpamma st OBM «bank Pazpaborka COI'Y CBuaetenbeTBo 0 cory
99 | BOTPOCOB JUIS KOHTPOIs 3HAHHI TOCYJapCTBEHHON PErUCTpaly IPOTrPaMMbl
s OBM Ne2015611829 ot 06.02.2015r.
(OeccpouHo)
23 | Koncynprant+ Poccus
24 IImansr Ne8867, oT 14.01.2022r. (14.01.2022r. 10 Poccus
13.01.2023r.) OO0 JIMMMUC
VSDESK Ne 210406/01 ot 06.04.2021r. UIT Poccust
25 N,A.Cepreesuu
Tex.mmox. 07.04.2022
26 | «l"amaxkTHka» ot 14.03.2022r (mpumepHas garta) Poccust
27 | BricsCAD BricysNV, no 03.11.2021r benbrus
28 CiscoWebex - Cucrema mposenenns | OO0 Atictek morosop Ne J[67-2021 ot CIIA
BeOMHAPOB. 03.08.2021 - 03.08.2022r
29 DIRECTUMRX - Cuctema | OOO T'anaktuka UT gorosop Ne 120320/1/A | Poccus
3JIEKTPOHHOTO TOKYMEHT0000poTa ot 14.03.2022(mpumepHas 1aTa)
30 Yenyrn  cssm (moctym k- cetu | OOO Ankom Ne AL-0044 ot 01.02.2022r - Poccus
MHTEPHET) 31.12.2022r
31 | AutoCAD CIIA
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MOODLE BecnnatHoe poccuiickoe CIIA(GecmmatHoe
32 poccuiickoe)
33 | VEEAM IBennapus
34 «l"anaktruka PY3» JIutiensust 6eccpounas Poccus
Tex.composoxaenue ot 14.03.2022 r
35 Jlnunblil KaOUHET aOUTypUeHTA Jluuensus 6eccpounas Poccus
Tex.compoBoxaenue ot 14.03.2022 r
36 JInanbpIii kabuHET Jluniensust Oeccpounas Poccus
CTyACHTa/COTPYTHHUKA Tex.compoBoxaenue ot 14.03.2022 r
OnexkTpoHHast OnOIMoTEKA https://dvs.rsl.ru Poccus
37 | muccepraliy U aBTOpedepaToB TpeGyercs peructpanus B ondmarorexke COI'Y
PI'B(OB/ PI'b)
38 OBbC"YHuBepcurerckas Ooubmmoreka | https://biblioclub.ru Poccus
ONLINE" Tpebyercs peructparnus B oubianorexke COI'Y
39 3BC «Hayunas anekTpoHHas | http://elibrary.ru. Poccust
oubnmoreka eLibrary.ru» Tpebyercs peructpanus B ounbdianorexe COI'Y
40 VuuBepcanbHas 6a3 JaHHBIX https://dlib.eastview.com CIIA
EastView
OBC «KOHCYIBTaHT CTYACHTa http://www.studentlibrary.ru Poccust
CryneHdeckas 3JIeKTpOHHAS TpeGyercs peructpanus B ounbdiarorexe COI'Y
a1 OnbIMoTeKa Mo MEAUIIMHCKOMY H
(hapmaneBTHIeCKOMY 00pa30BaHHMIO,
a TaKoKe 10 €CTECTBEHHBIM M TOYHBIM
HayKaM B LIEJIOM.
OBC «IOpaiit» - o0pa3zoBarenbHas www.biblio-online.ru Poccust
cpelia, BKIIIOYAIOIIasi BUPTYAIbHBII TpeGyercs peructpanus B ounbiarorexe COI'Y
42 YUTATBHBINA 3a)1 Y9eOHUKOB
yueOHBIX MMOCOOUH OT aBTOPOB U3
Beynux By3oB Poccun o Bcem
HAaIpaBJICHHUSM H CIICIHAIBEHOCTSIM

Caiit aucranunonnoro odyyenns COI'Y http://Ims.nosu.ru/

PeKOMEHIlyeMbIe HHTEPHET-aApeca nmo XuMHu:

3. 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/

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

=

ba3bl 1aHHBIX:
Scopus https://www.scopus.com/
Web of Science https://clarivate.com/webofsciencegroup/solutions/web-of-science/

I') MeTOAMYeCKHe YKA3aHHs, pa3padoTaHHble cocTaBuTenssMu Padoueil nporpaMmel.

3. UYueopuna T.M. Beeoenue 8 Xumuio 8blCOKOMONEKYISAPHBIX cOeOuHeHull : y4e0.-MeToJI. Tmocodue
JUISL CTYZICHTOB XUMHKO-TeXHoJornueckux akynpretos. //T.M.Huropuna; ®I'bOY BO «Cesepo-
OcetuHckuil rocynapcTBeHHbId yHuBepeuteT uM. K.JI.XerarypoBa» — Brnanukaskas, 2018. — 87 c.

4. Yueopuna T.M. Ilpaxmuxym «BwicokomonekyniapHvle coeOuneHus»: y4e0.-MeTOMA. MocoOue s
CTYJIEHTOB XMMMKO-TEXHOJIOTMYECKOro Qaxynprera (OakanaBpuaT), HamnpaBlIeHUE — XUMUS
(04.03.01) / T.M.Yuropuna; ®I'BOY BO «CeBepo-OceTHHCKHI TOCY1apCTBEHHBI YHUBEPCUTET
nM. K.JI.XerarypoBa» — BiiangukaBkas, 2018. — 44 c.
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DJIeKTPOHHBIE pecypchl 00ecneynBalolue peaaTu3annio 00pa3oBaTeJbLHbIX MPOrpaMm

PI'BOY BO «CeBepo-OceTuHCKHUIA rocyaapcTBeHHbIN yHUBepcuTeT nMeHu Kocta JleBanoBu4a XerarypoBa»

HaumeHnoBanue CaeneHus 0 Ne norosopa . Koa-Bo
Ne Ipunagiex- Anpec Cpoxk aeiicTBus Xapakrepucruka
No JJICKTpORHOrO HOCTh caiiTa npaso- Ha fpaso 3aKJII0YEHHOTI'0 10r0BOpa ToueK AocTyNa/ JAocTyna
h pecypca obJsanartene ucnoab3oBanus I6C P noJib30BaTeJiei y
Jorosop Ne 135-06/14 i
o1 12.09.2014 1. 12.09.2014 r.-11.09.2015 r. 7000
Jorosop Ne 167-08/15 i
o1 12.09.2015 1. 12.09.2015 r.-11.03.2016 r. 7000
Horosop Ne 58-02/16 i
o7 09.03.2016 1. 12.03.2016.r.-11.09.2016.r. 7000
Jorosop Ne 202-08/16 i
o1 24 08.2016 I 12.09.2016 r.-11.03.2017 r. 7000
IBC Jorosop Ne 069-02/17
000 -
) "VHHBepcHTeTCKA I oo or 13.03.2017 12.03.2017r. -11.03.2018r. 7000 Mo IP-azpecy
s1 OubIHOTEeKA CropoHH:s _L - ' Ne 184-08/17 0OEe3JIMMUTHBIN
. biblioclub.ru Memua» Horosop Ne -
Online or 04.09.2017 12.09.2017r.-11.03.2018r. 7000
Jorosop Ne 056-02/18 i
oT 25.05.2018 16.04.2018r.- 16.10.2018r. 7000
Jorosop Ne 163-10/18 i
o1 30.10.2018 17.10.2018r.-31.12.2018r. 7000
Horosop Ne 21-02/2019 i
or 14.02.2019 01.01.2019r.- 30.06.2019r. 7000
florosop Ne75-06/19 01.07.2019r.-31.12.2019r. 7000

ot 08.07.2019
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10. MarepuaJibHO-TEXHHYECKOE OCHAIIeHHE TUCIUIITHHBI:

Xumus
BbICOKOMOJIEKYJISIPHBIX
coeTMHEHMI

YueGHbIe ayTUTOPHH AJ151 IPOBeIEHUS 3AHATHI
JIEKIIMOHHOTO THIA, CEMHHAPCKOT0 THIA, KypCOBOI0
MPOEKTHPOBAHHUS (BHIMOJIHEHHsI KyPCOBBIX pador),
rPYNNOBBIX M HHINBUAYAJIbHBIX KOHCYJIBTALNMN, TEKYIIEro
KOHTPOJISI H MPOMEKYTOYHOI aTTeCTalllH, a TAK:Ke
CaMOCTOATEIbHOM PadoThI

00y4aroIMXCsl: IPETIO1aBaTEIbCKUH CTOI; CTYJ; CTOJBI AJIS
oOyJaromuxcs; CTynbs;, Kadenpa; KiraccHast JOCKa.
Obopynosanne: [IpoekIMOHHOE MYJTBTUMEIHNIHHOE
obopynosanne (MynpTUMeIHIHBIN TpoekTop BenQ
MX816ST, c moTomouHBIM KpeIuieHneM 1 Ha0. kabemeir — 1
mt. Pabouas cranmus B cocrase:Cucremustii 010k HP 500B
MT E7500.DOS RUS (XF936 EA),MoHn +/knaBuar —
1mr.Kommnbrorepsr st oduca B komruiekte (Monutop (BENQ
G2255A<Black>)//Cucremusbiii 610k — 1 1mT.

[Mporpammuoe obecneuenue: Windows 7 Professional; Office
Standard 2016; WIinRAR; Adobe Acrobat Reader; Mozilla
Firefox; Google Chrome; Kasperksy Endpoint Security;
Cuctema TectupoBanns Sunrav WEB Class (beccpounoe I10);
[TporpammHOe oOecnieueHne I peIaKTHPOBAHUS XMMUYECKIX
¢dopmyn Isis Draw (Beccpounoe [10); KoncynpTaHT miroc;
Cucrema OMCKa TEKCTOBBIX 3aMMCTBOBAHHUN
«Antumnaruat.BY3»; [Iporpamma aiis 9BM «baHk BonpocoB
JUTs KOHTpoutst 3HaHui»; Cisco Webex; MOODLE,;
JIEMOHCTPALMOHHBIEC U YyueOHO-HATJISIHBIE TOCOOUS
(Bumeonpe3eHTaIus).

Poccuiickas @enepanus,
362025, Pecriy6nnka
Cesepnas OceTust — AnaHus,
r. Bnanukaskas, Baryruna, 1.
44-46, Yuebusiii kopryc No 7
(YK Ne 7), aynutopust Nell4

JlaGopaTopusi opraHu4ecKoii XHMHH M TOHKOT'0
OpraHM4ecKoro CHHTe3a

NPENoAaBaTeIbCKUIl CTOJ; CTYII ; CTOJIBI AJIsl 00YYaIOINXCS;
CTYJIbsI; KJIACCHAS JIOCKA.

ObopynoBanue: [IpoeKIIMOHHOE MYJTBTUMEIHITHOE
obopynosanne (MynpTHMeIHHHBIN poekTop BenQ
MX816ST, c moToNOYHBIM KpeIuieHneM u Hal. kabemeit — 1
mt. Pabouas cranmus B cocrase:Cucremustii 010k HP 500B
MT E7500.DOS RUS (XF936 EA),MoH +/ki1aBuart —
lmt.KommbroTeps! ans opuca B kommiekre (Morutop (BENQ
G2255A<Black>)//Cucremusbiii 610k — 1 mT.

[Mporpammuoe obecneuenue: Windows 7 Professional; Office
Standard 2016; WIinRAR; Adobe Acrobat Reader; Mozilla
Firefox; Google Chrome; Kasperksy Endpoint Security;
Cuctema TectupoBanus Sunrav WEB Class (Beccpounoe I10);
[IporpammHOe obecnieueHne IS pelaKTHPOBAHUS XMMUYECKIX
¢dopmyn Isis Draw (beccpounoe [10); KoncymnbraHT 1mioc;
Cucrema OMCKa TEKCTOBBIX 3aMMCTBOBAHHUN
«AnTtumnaruat.BY3»; Ilporpamma n1s 9BM «bask Bonpocos
JUTs KOHTpouts 3HaHUi»; Cisco Webex; MOODLE;
JIEMOHCTPaLMOHHbIE U y4eOHO-HATJISIHBIE TTOCOOUS
(BuIeoIpe3eHTaIHsA).

Ikad BeITsDKHOM ¢ ogBog0oM Bosl 1B HBK - 2 miT.
O6opynosanue:Mcnaputens poranmonabiii ROTOVAPOR
R210/V ¢ BepTHK. XOJIOAMIIb. B KOMIUI. C UCIL. KOO — 2 IT.
Wcnapurens poranuonnsiii Hei-Vapvalues G3 — 1 .
Pedpakromerp NPD 45462M ¢ moaceeTkoi — 1 mit.
Tepmocrat oxiaxmatonriii HUBER Ministat — 1 mt. Hacoc
BaKkyyMHbIH MeMOpanHb1id V-700 — 1 mt. Memanka MarHuTHast
¢ nonorpeBoM IKARST — 3 mt. MaruurtHast Memanka ¢
nogorpesom 78-1 (25Bt pasmemmBanue/120BT narpes) -1 mr.
Memianka marautHas RETcontrol-visc — 1 mr. Memanka

Poccuiickas @eneparus,
362025, PecniyGnuka
Cesepnas OceTust — AnaHus,
r. Bnagukaskas, BatyTtuna, 1.
44-46, YuebnsbIit kopiryc Ne 7
(YK Ne 7), aynuropust Ne110
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MarautHas ¢ HarpeBoM IKA RST basik ¢ lgarunkom
temriepatypsl PT 1000.60 — 2 mT. YnbpTpasB. Je3UHTETpaTop
W-11 — 1 mr.

Becer anamutnueckiie WA-32 — 2 mt. Becsl mabopaTtopHbie
CAS MW120 — 1 mr. Becsr maboparopasie CAS MW-120 1.
1. 0,01 — 2 m. Becsr maboparopusie npennznonnsie ET-30011
¢ moBepko# — 1 . CymunbHsli mkag LoipLF-120\300-VSI —
Lurr. Poranmonnsrii ucnapurens Hei-VAPValue — 1.
Memranaka MarHuTHas ¢ OJOTPEBOM U LIU(PPOBBIM
tepmoperyssitopom Heidolf — 2mrr. MemOpaHHbI#H BaKyyMHBIN
nacoc KNFN 842,3 FT.18n — l1mr. HarpeBarensHas miura ES-
H3040 — 1mr. Becsr naboparopusie anekrponasie BM12(500r,
0,01r, BHemHsa KanmoOpoBka — 1T. Becsl maboparopHsie
snektponHbie BM 101 — 1. pH-meTp\noHomep
(crarmonapusiit) Aunos-4100(-2...14pH) — 1.

JlabopaTopuu: KOMIIBIOTEPHBIE KJIACChl VI TEKYLIEro
KOHTPOJISI M POMEKYTOYHOI aTTecTalMM, a TaK:Ke
CaMOCTOATEIbHOM padoThl 00yJarOIIMXCs:
IIPEeroIaBaTeIbCKUH CTOM; CTYJI; CTOJIBI O0YYAIOIUXCS; CTYIIbS;
kadespa; knaccHas qocka.O00pyI0BaHUE: KOMITBIOTEPHI IS
KOMITBIOTEPHOTO KJIacca B KOMIUIEKTE C IIPOrpaMHbIM
obecrieueHreM, BBIXOIOM B ceTh VIHTEpHET U JJOCTYIIOM B
ANEKTPOHHYIO 00pazoBateibHyto cpexy COI'Y—
12mrT,icTogHNKH OecriepeboriHOTo MUTaHus, [ppon, KoMMyTaTop
qust knacca D-Link DGS-10240, natepakTUBHAS T0CKa
781702070/15112/11344/2 — 1mr. npoextop Beno MX503 —

lmrT.

[Mporpammuoe obecneuenue: Windows 7 Professional; Office
Standard 2016; WIinRAR; Adobe Acrobat Reader; Mozilla
Firefox; Google Chrome; Kasperksy Endpoint Security;
Cuctema TectupoBanns Sunrav WEB Class (beccpounoe I10);
[TporpammHOe oOecnieueHne I peIaKTUPOBAHUS XMMUYECKIX
¢dopmyn Isis Draw (Beccpounoe [10); KoncymnbTaHT 1mitoc;
Cucrema OMCKa TEKCTOBBIX 3aMMCTBOBAHHUH
«Antumnaruat.BY3»; [Iporpamma 1yt 9BM «bank Bonpocos
JUTs KOHTpouts 3HaHM»; Cisco Webex; MOODLE;
JIEMOHCTPAIIMOHHBIEC U y4EOHO-HATIISIAHBIE TIOCOOUS
(Buzmeonpe3eHTaIms).

Poccuiickas ®@enepanus,
362025, Pecrybmmka
CesepHas OceTtust — AnaHus,
r. Bnanukaskas, Batytuna, 1.
44-46, YueOnbIit kopiryc Ne 7
(YK Ne 7), aynutopust Ne 614

budanoreka, B TOM 4nciie YUTAIBHBIH 3271 CTOJBL, CTYJIbSI;
IIK oOyuarommxcs.

Iporpammuoe obecnieueHune: Windows 7 Professional;
OfficeStandard 2016; WinRAR; AdobeAcrobatReader;
MozillaFirefox; GoogleChrome; KasperksyEndpointSecurity;
Cucrema tectupoBanus SunravWEBCIass (beccpounoe I10);
[TporpammHOe obecnieueHne IS pelaKTHPOBAHUS XMMUYECKIX
¢dopmyn IsisDraw (Beccpounoe T10); KoncynbraHT moc;
Cucrema OMCKa TEKCTOBBIX 3aMMCTBOBAHHUN
«Anrtumnaruat.BY3»; [Iporpamma s 9BM «bank BoripocoB
JUTst KOHTpoJIs 3HaHMi»; Cisco Webex; MOODLE,;
JIEMOHCTPAIIMOHHBIC U y4eOHO-HATIISTHBIE TIOCOOUS
(BuIeoIpe3eHTaImsA).

OBbC"VYuuBepcurerckas 6udimmoreka ONLINE"
https://biblioclub.ru ;9B5C «KoHCynbTaHT cTyIeHTa»
http://www.studentlibrary.ru crymendeckas sneKTpOHHAsI
O6nbIMOTEKa 110 MEANIIMHCKOMY U (hapMaleBTHYECKOMY
00pa3oBaHuIoO, a TAKXKE 110 €CTECTBEHHBIM M TOYHBIM HayKaM B
uenom; OBC «tOpaiit» - oOpazoBarenbHas cpena,
BKJIIOUArOIast BEPTYaIbHBII YUTAIBHBIN 3aJ1 y4eOHUKOB U
y4eOHBIX TOCOOMIT OT aBTOPOB M3 BeAyIUX By30B Poccun 1o
BCEM HAIpaBJICHUSIM U CHeUaIbHOCTIM WWW.biblio-
online.ru,; DiexTpoHHas GHOIMOTEKA TUCCEPTAIIMH U

asropedeparos PI'B(DB]] PI'b) https://dvs.rsl.ru; 395C

Poccuiickas @eneparus,
362025, PecniyGnnka
Cesepnas OceTust — AnaHus,
r. BnangnkaBkas,
Heperemu/Batytuna, a. 16/19,
VYuebnsrit kopiryc Ne6 (YK
Ne6)

57


https://biblioclub.ru/
http://www.studentlibrary.ru/
https://vk.com/away.php?to=http%3A%2F%2Fwww.biblio-online.ru&post=392944111_228&cc_key=
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«Hayunas snextponHas 6ubnmnoreka eLibrary.ru»
https://biblioclub.ru

11. JInct 0OHOBJIEHHUSI/aKTYya U3 AT
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