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[Tporpamma cocraBieHa B cOOTBeTCTBUU ¢ DenepaibHBIM rocyIapCTBEHHBIM 00pa30BaTebHBIM
crangaptoM 1o HampasieHuio 44.03.05 Ilemarormyeckoe oOpazoBaHue (C ABYMS HPOPHISIMHU
MOJITOTOBKH), YTBEPKJIEHHBIM MpUKa3oM MuHHcTepcTBa 00pa3oBanus U Hayku Poccuiickoit deneparuu
oT «22» ¢espans 2018 r. N 125 (3apeructpupoBan MunuctepcTBoM roctuninu Poccuiickoit depepannn
15 mapra 2018 1., peructpanuonnbsiii Ne 50358), ¢ ”3MEHEHUSMH, BHECEHHBIMH TIPHKa30M MHHHUCTEpCTBA
HayKH{ ¥ BBICIIEro 0oOpa3oBaHus poccuiickoit denepamuu ot 8 deBpans 2021 r. Ne 83 (3apeructpupoBan
MunucrepctBoM toctuimu Poccutickori deneparuu 12 mapra 2021 1., peructpanroHHbii Ne 62739),
npuka3oM MuHHCTEpPCTBA HAYKU M BhICIIEro oOpa3zoBanus Poccuiickoit denepanuu ot 26 Hosi0pst 2020 r.
No 1456 (3apeructpupoBan MwuHHCTEpCcTBOM rOcTHIMU Poccuiickoir ®enepannm 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
[lenarornueckoe obpazoBanue (C AByMs MPOPHUISIMH MOATOTOBKH), YTBEP)KICHHBIM YYEHBIM COBETOM
OI'bOY BO «COI'Y» ot 27.04.2023 1., mpotokoi Ne 9.

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

Pabouas npoecpamma oucyuniunvl npuHaAmMa 6 cocmase OCHOBHOU NPOYeCcCUOHATbHOU 00PA308aMENbHO
npocpammul peueHuem yueHo2o cogema (npomokon Ne 9 om 27.04.2023 2.)



1. Crpykrypa, 1 0011asi TPYA0€MKOCTDb AUCHHUIIIMHBI.
OO6m1ast TpyI0€MKOCTh TUCIMIUIMHBI COCTABIISAET 4 3aueTHble euHUIBI (144 qaca).

Ounas hopma oOydeHUs 3aounast popma oOyueHus
Kypce 3
CemecTtp 5
Jlexnun 18 yac.
[IpaxTrdeckue (CeMUHAPCKUE) 3aHATHS -
JlabopaTopHble 3aHATHS 18 yac.
HTOro ayiMTOpHBIX 3aHSITHH 36 gac.
CamocrosTenbHas pabora 108
KypcoBas pabora -

DopmMa KOHTPOJIA
3auer 5
OO1ee KOTUIECTBO YacoB 144

2. Ileau ocBOeHMS IMCHUTLIHHBI

LlensiMi  OCBOCHHUS JUCHUIUTUHBI (MOIYJsi) XWMHS BBICOKOMOJICKYJISIPHBIX COCIUHEHUH B
COOTBETCTBHUH C POPECCUOHATBHBIMH CTaHIAPTAMH
- @enepalbHBI TOCYIapCTBEHHBIN 00pa30oBaTeNbHbIM CTaHIAPT MO HampasiieHuto nmoArotToBku 44.03.05

[Tenaroruueckoe odpa3oBaHue (C ABYMs MPOQUIIME TOArOTOBKH) BhIcIero oOpazoBanus (nanee GI'OC
BO) (GakanaBpuar), yTBEpXKICHHBIM MpuKasoM MuHucTtepcTBa 00pa3oBaHus M Hayku Poccuiickoi
Oenepanmn 0T« 22» despains 2018 1., Ne 125;
- IIpodeccuonanvupiii crangapt «llemaror (memarormyeckas AEATEIBHOCTh B cdepe TOIIKOIBHOTO,
HA4yaJIbHOTO O0OII[Ero, OCHOBHOI'O OOIIEro, cpeaHero obmero oOpa3oBaHMs) (BOCIUTATENb, YYUTEIb)
YTBEPXKICHHBIN NpHUKa3oM MUHUCTEPCTBA TpyAa M COLMAIBbHOM 3amuThl Poccuiickoin @enepanuu ot 18
HOos10pst 2013 1. Ne 544n (3apeructpupoBaH MunucrepctsoM roctuuuu Poccuiickoit ®enepanuun 06
nexa0pst 2013 r., peructparnuonssiii N 30550), ¢ ©3MEHEHUsAMHU, BHECEHHBIMU IIPHUKa30M MUHHUCTEpCTBA
Tpyda u coumanbHOM 3amuThl Poccuiickort ®enepauuu ot 25 pekabps 2014 r. Ne 1115H
(3apeructpupoBaH MunucrepctBoM toctuuuu Poccuiickoit  ®enepauuu 19  ¢espans 2015 r.,
peructpauronHbelii Ne36091) u or 5 aBrycra 2016 r. Ne 422H (3apeructpupoBaH MHHHCTEPCTBOM
rocturuu Poccuiickoit @eneparuu 23 aprycta 2016 r., peructpanronnsiii Ne 43326);
- ®I'OC BO — OakanaBpuaT 1o HampanieHuio noarotoBku 44.03.05 Ilenarormueckoe odpas3oBaHue (c
ABYMsI IpO(UISIMU TOATOTOBKH), YTBEPAKAECHHOM IMpHKa3zoM MuHuctepcTBa oOpazoBanus u Hayku P® ot
22 ¢espans 2018 r. Nel25 (3apeructpupoBan MunucrepctBoM toctuimu PO 15 mapra 2018 r.,
peructpanroHHbii Ne50358), ¢ n3MeHeHUsIMH, BHECEHHBIMU NPUKa30M MUHHUCTEPCTBA HAYKH M BBICIIETO
obpazoBanust PO or 8 despans 2021 Ne 83 (3apeructpupoBan MunuctepctBoM roctuniuu PO 12 mapra
2021 r., peructparrioHHbIi Ne62739);

ABIISIOTCS:
- Cucrematuzaliusg 3HAHUNH OOY4YaIOIIMXCS 1O OCHOBAM HEOPraHMYECKOHM XHMMHH IOJIMMEPOB,
KOTOpBIE CIIy’KaT IMOATOTOBKE CTyJAeHTa K Oyaymied mnpodecCHOHaIbHOM AESITeTbHOCTH B 001acTAX:
HAy4YHO-UCCIIEI0BATEIBCKON, TEXHOJIIOTUUECKOM U NTEAArornyecKomu.
®opMHUpoOBaHUE CUCTEMHBIX 3HAHHUM JIJIsl TOHUMaHUSI OCHOB HAyKH O BHICOKOMOJIEKYJISIPHBIX COEAMHEHUSIX

U €€ MNPAKTHYCCKUX IPHIIOKCHUAX, 3HAHUEC KOTOPBIX HeO6XO}II/IMO KaXXJI0My COBpPEMCHHOMY XHUMHKY,
HC3aBUCHUMO OT €T0 HOCJ'ICI[yIOH_[eﬁ CriCouaim3alyu.



- [lonydyeHne TeopeTHYECKUX 3HAHUW M MPAKTUUYECKMX HABBIKOB O METOAaX CHHTE3a,
MOAU(UKAIINH, UCCIETOBAHUIO (U3UKO-XUMHUYECKUX CBOWCTB U CTPYKTYPHI MOJMMEPOB;

- Pacmipenne u yriybOneHue 3HaHHM OOy4aroOmMXCs O MOJAENSAX M IMOIXOAAX, MPHUHATBIMU IS
ONMCaHHUs TOJMMEPOB B KOHJEHCHUPOBAaHHOM COCTOSHMM M B PACTBOPAX, B CPaBHEHUHM C MOJECISIMH U
MO/IX0JIaMU, OMMCHIBAIOIIMMY MOBEICHNE HU3KOMOJIEKYIISIPHBIX BEILECTB,;

— Obecneuenne MOHUMaHUS (PyHIaMEHTAJIBHBIX MOHATUH, 3aKOHOB U 3aKOHOMEPHOCTEH XUMHH, UX
POJIb B MPOTEKAHUH OMOJIOTUYECKUX MPOLIECCOB;

- ®opmupoBaHue y 00y4yarolUXcsi YMEHUM U HaBBIKOB OCYIIECTBIICHUSI Yy4eOHO-TIO3HABATEILHON U
npodeccuoHaNbHOM 1eATENbHOCTH;

— PasButue y oOydwaromuxcs BHYTpEHHEH MOTHBAlMM K OOy4YeHMIO, TMOBBIIICHHE HX HHTEpeca K
MO3HAHUIO AUCIUILINH XUMHUYECKOTO POPHIIS.

OcBoenne y4eOHOM TUCHUIUIMHBI «XUMHS BBICOKOMOJICKYJISIPHBIX COCTUHEHHI», SBISIOLICHCS
gacteio IIOOIl mo wampaBnenuio 44.03.05 Ilemarormueckoe oOpa3oBaHue (¢ AByMs NpO(UISIMH
noAroToBku) npoduinn buonorus. Xumus u obdecneunBaromei peanusanuio ®I'OC 3++ no manHomy
HAIPaBJICHUIO, IPEIOIAraeT BOOPYXHUTh CTYIEHTOB CHUCTEMOW TEOPETHMUECKUX 3HAHHM, 03HAKOMIIEHHE
CTYJCHTOB C OCHOBAMHU HAayKH O BHICOKOMOJIEKYJISIPHBIX COCTUHEHUSIX U €€ MPAKTHUECKUX MPHIOKECHUSX,
3HaHUE KOTOPBIX HEOOXOOMMO KaKJOMYy COBPEMEHHOMY XHMHKY-TIpenojaBareito. OCOOSeHHOCTHIO
MIPOrpaMMBI sIBIIsIeTCs (PyHIaMEHTANIbHBIN XapaKTep ee coAepx aHusl, HEOOXOAUMBIH 175 GOPMUPOBAHUS Y
CTY/ICHTOB COBPEMEHHBIX NPECTABICHUN O OJIMMEPHOM COCTOSIHUM KaK 0c000i opMe CyIIecTBOBAHHS
BEIIECTB, MOJYYEHHE CTYACHTaMHU HEOOXOJMMBIX TEOPETUYECKUX 3HAHUN U MPAKTHUUYECKUX HABBIKOB O
METOAAaX CHHTE3a, MOIM(HUKAINU, HWCCICAOBAHUIO (PHU3UKO-XMMUYECKHX CBOWCTB M CTPYKTYPHI
MOJINMEPOB.

3agaum u3yvyeHus AUCHUILIHHBI:

- TIOKa3aTh U OOBSICHUTH CIIEIU(UKY TTOTUMEPHOTO COCTOSIHHSI BEIIECTRA;

- 03HAKOMUTB CTYJIEHTOB C MOJEIISIMU U MOJAX0JIaMHU, IPUHATHIMU JJI1 OITUCAHUS [TOJIMMEPOB B
KOHJICHCUPOBAHHOM COCTOSIHUU U B PaCTBOPAX, B CPABHEHUH C MOJEIISIMU U MTOAX0IaMH, OTHCHIBAIOILIMMU
MMOBEJICHNE HU3KOMOJIEKYJISIPHBIX BEILIECTB;

- 0003HAYUTH COBPEMEHHBIC TEHJCHIIMU B PA3BUTHH TEOPETUUECKUX MPEICTABICHUN, HOBBIX
METO/IOB MOJYYEHUS U UCCIIEeI0OBAHUS TIOTUMEPOB, a TAK)KE Pa3pabOTKEe HOBBIX MOJIMMEPHBIX MaTePHAIIOB
1 KOMIIO3UIIUH.

3. Mecto nucuumiaunabl B cTpykrype OINOII 6akanaBpuara

JuctumimHa «XuMusi BBICOKOMOJIEKYJISIPHBIX COequHEeHH» B cooTrBercTBUM ¢ ®PI'OC3++ 1o
HanpasieHuto noarotoBku 44.03.05 Ilenarornyeckoe oOpa3oBanue (¢ AByMs Npo(UISIMH MOATOTOBKH)
npobw Xumus, BHONOTHS OTHOCHUTCS K 4YacTd, (OpPMHpPYEMOW Yy4YaCTHHKaMH OOpa3oBaTEIbHBIX
otHomeHUH - Jucrumuuasl o Beioopy B1.B.JIB.02.01 (bnok 1. Yacts, hopMupyemas ydacTHHUKaAMH
oOpa3oBaTenbHbIX OTHOIIEHUH. J{ucuumniarasl o Beioopy b1.B.J1B.02).

[Ipy oCBOEHHM JaHHOW JAMCHUIUIMHBI OOYYAIONIMICS CMOXKET TMPOJEMOHCTPUPOBATh (YACTHYHO)
cienyronye 0000 meHHble TpyAoBble GyHKIuHM (OTD) u Tpyaosbie pynkuuu (TD):

Kox n HaumenoBanue O06001meHHas TPyAOBas TpynoBas pynkuus (TP)
npogeccuoHAIBLHOI0 ¢oynkuusa(OTP)
CTAaHIApPTA

01 OGpa3oBanue 1 Hayka (B chepe AOMKOIHHOI0, HAYaJIbHOTO 00IIEro, OCHOBHOTO OOIIEr0, CPEHEro
obmrero oopazoBanus, MpodeccHoHaTBEHOTO 00ydeHUs, TPodhecCHOHaTEHOTO 00pa30BaHMS,
JIOTIOJTHUTEIIHLHOTO 00pa30BaHMs)

01.001 ITenaror Kon HanmenoBanue YpoBeHb HaumenoBanue TO Kon
(megaroruueckas OTD KB pU
JIeSITENIbHOCTh B cpepe Kaluu




JIOIIKOJIBHOTO,
HAYaJILHOI'0, OOIIIETO,
OCHOBHOTI'O OOIIIETO,
CpeIHEro o0MIero
00pa3zoBaHmMs)
(BocmiuTaTelb,
YUHTEIb),
YTBEPKICHHBIN
MIPUKA30M
MunucrepcTBa Tpyaa
U COLIMAIbHOMN
3amuThl Poccuiickon
®enepauuu ot 18
okTs10ps 2013 1.,
perucTpaluoHHbIN No
30550), c
U3MEHEHUSIMU,
BHECEHHBIMU
MpUKa3aMu
MunucrepcTBa Tpyaa
U COLIMAIbHOMN
3anuThl Poccuiickoi
®denepanuu ot 25
nexadpst 2014 r. Ne
1115u
(3aperucTpupoBaH
MuHucrepcTBOM
IOCTULIMH Poccuiickoi
®enepanuu ot 19
deBpans 2015 r.,
perucTpanroHHbIN Ne
36091) u ot 5 aBrycra
2016 1. Ne 4221
(3aperucTpupoBaH
MuHucTepcTBOM
rocTunu Poccuiickoit
®enepanuu ot 23
asrycra 2016 r.,
perucTpanvoHHbIN 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

OcymiecTBiieHUE
npodecCuoHATBLHOM
JIESITEIbHOCTH B
COOTBETCTBHH C
TpeOOBaHUSAMHU
benepanbHBIX
roCy/1apCTBEHHBIX
o0pa3oBaTeNbHbIX
CTaHJIapPTOB
JIOIIIKOJTBHOTO,
HAYaJIbHOTO OOIIEro,
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
IIPOBEJICHUE 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
o0pa3oBaTebHOU
MIPOTPaMMBbI
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

OObekTHBHAA

OIICHKA 3HAHUM
oOy4Jaronmxcsi Ha OCHOBE
TECTUPOBAHUS U JPYTHX
METO/I0B KOHTPOJIS B
COOTBETCTBHHU C
peATbHBIMH Y4eOHBIMH
BO3MOKHOCTSIMH JIeTEH

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
JOTIOTHUTETILHOTO
00pa3zoBaHus ACTEH U
B3pOCIIBIX,
YTBEPKICHHBIN
IPUKA30M
MunucrepcTBa Tpyaa
Y COLUAIIBHOMN
3amuTEl Poccuiickoi
®denepanun ot 8
ceHtsa6psa 2015 r., Ne
6131
(3aperucTpupoBaH
MuHucTepcTBOM

roctunu Poccuiickont

®denepanun ot 24
ceHts16psa 2015 r.,
perucTpanvoHHbIN Ne
38994)

IIpenonaBanue
10
JIOTIOJTHUTEILHBIM
001eodpazoBaresibH
BIM IIPOTPAMMaM

Opranuzanus
JeSITeTTbHOCTH
yUaIIuXCs,
HaIpaBJICHHOW Ha
OCBOCHHE
JIOTIOJTHUTEIIbHOM
00111600pa30BaTENHHOM
MPOrPaMMBbI

A/01.6

Opranu3zanus 10cyroBoi
JESTENIbHOCTH YJalIuXcs
B MPOIIECCE peaTu3aium
JIOITOJTHUTEIIbHOU
00111600pa30BaTENHHOM
IPOrPaMMBbI

A/02.6

Obecneuenue
B3aMMOJICHCTBHUS C
POIUTEIISIMH
(3aKOHHBIMU
MPEACTaBUTEISIMU )
yyamnmxcs,
OCBaMBAOIINX
JOTIOTHUTEIHHYIO
0011e00pa3oBaTeIbHYIO
porpaMmy, pu
peIIeHNH 3a1a9
00y4eHUs U BOCTIUTAHUS

A/03.6




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

Pazpabotka A/05.6
POrpaMMHO-
METOINYECKOTO
obecrieueHust
peali3anuu
JOTIOJTHUTEIILHOM
00111e00pa30BaTEIIHLHOM
IPOTPaMMBbI

4. TpeOoBaHusi K Ppe3yJbTaTaM OCBOCHHSI JAUCHUIUVIMHBI (KOMIETEHIUH O00y4aromerocs,
¢GopMupyemble B pe3yibTaTe 0CBOCHUS TUCHHUILIUHBI (MO1YJIA)
HpOHGCC N3YUCHUA OJUCHUIIIIMHBI «XuMus BBICOKOMOJICKYJIAPHBIX COGI[HHCHPIﬁ» HarpasJICH Ha
(dbopMUpOBaHUE CIETYIOIINX KOMIETCHIIUN]:

Tabmuma 4.1
HaumenoBanue Kon 1 HanMmeHoBaHue Kon n HaumeHnoBanue HHAUKATOPA
KaTeropud (TPYIIIBI) YHUBEPCAIbHOW KOMIIETEHIUU JOCTH)KEHHS YHUBEPCAIBHON KOMIIETEHIUU
YHHUBEPCATBHBIX (YK) (MYK)
KOMIICTCHIINU
YK-8. 3HaeT: GaKTOpPHI BPETHOTO BIUSHUS
CriocobeH co31aBath U AJIEMEHTOB CpPe/Ibl OOUTAHUS (TEXHUYECKUX
[O/IIEPKHUBATH B TIOBCETHEBHOM CPEICTB, TEXHOJIOTHUYECKUX IIPOLIECCOB,
PKU3HH U B TPODECCHOHANBHOT MaTepUasoB, 3JaHUN U COOPYKEHUH,

NesITeNbHOCTH 0€30T1acHbIe yCIOBUS
PKU3HECSTEIBHOCTH ISl COXPAaHEHUS
MIPUPOJIHON cpelibl, 00ecrieueHus

YCTONYMBOTO pa3BUTHS OOIIECTBA, B
TOM HHCITE TIPH YrPO3e H BpeaHbIe (PaKTOPHI B paMKax

BO3HHKHOBEHHH YPE3BBIANHBIX OCYUIECTBIISIEMOH AESTENbHOCTH; BBISIBIISTh
be3omacHocTh CHTyaLuil 1 BOGHHBIX KOH(IMKTOB po0JIeMbl, CBSI3aHHBIE C HAPYIICHUSIMU
PKU3HEAESITEIbHOCTU TEXHHUKHU 0€30MacHOCTH Ha pabodyeM MecTe;
MpeJIaraeT MEPONPUATUSIX 10
MPEIOTBPALIEHUIO YPE3BbIYATHBIX CUTYALNI

MPUPOIHBIX U COLUATBHBIX SBJICHU)

YmMmeer: I/II[eHTI/I(bI/II_H/IpOBaTI) OITIaCHBIC 1

Baajgeer: mpaBwiamMu  [OBEIEHHUS  IIpU
BO3HMKHOBEHHH YPE3BBIYANHBIX CHTyalui
IIPUPOJHOTO u TEXHOT€HHOI'0
IIPOUCX 0K ICHHS; OKa3bIBAET MIEPBYIO
[IOMOIIlb, OINMCHIBAET CIIOCOOBI y4yacTus B
BOCCTAHOBUTEJIBHBIX MEPONPHUITHUIX

Tabmnuma 4.2



3amaua [1]] Ko 1 Haumenosanue Kon 1 HanMeHoBaHMe nHAMKATOpa OcHoBanue
nipoeccHoHaATBEHOM JOCTIDKEHUS TIPO(ECCHOHATBHOM (I1C, ananm3
KOMITCTEHITHH KOMIICTCHIINH ombiTal)
Tun 3a1a4 npoeccHoHAILHOM 1eITeILHOCTH: NeJarorun4ecKuii
Ocymectenenue | IK-2 3HaeT: NPUOPUTETHBIC HATIPABICHUS [C:
po¢eCCHOHATBHOM Cnocoben pa3BUTHsI 00pa30BaTEIILHON CUCTEMBI 01.001
JESTENBHOCTH B | KOHCTPYHpOBATh P®, TpeboBaHus MPUMEPHBIX 01.003
COOTBETCTBHHU c | COACpKAHNE 00pa3zoBaTeNbHBIX MPOrPAMM I10 01.004
HOPMAaTUBHO- obpasoBanns B y4e0HOMY IPEAMETY; IIEPEUYEHb U

MPABOBBIMH aKTaMH B
cepe obpazoBanus u
HOpMaMH
npoecCHOHATEHOM
ITHKA

npeaMEeTHOH 00JIacTH B
COOTBETCTBHH C
tpeboBarmsaMu OI'OC
OCHOBHOTO U CPEIHETO
o0riero oopa3zoBaHusl, C
YPOBHEM Pa3BUTHSI
COBPEMEHHOM HAyKH U C
YUETOM BO3PACTHBIX
0COOEHHOCTEMH
oOygaronxcs

coJiepKaTeNIbHbIE XapaKTEPUCTUKH
y4eOHOM JOKYMEHTAIMU 110 BOIIpOcam
OpraHM3aly U pearu3alnun
00pa30BaTeNLHOTO MPOLECCa; TEOPUIO U
TEXHOJIOTHH Y4eTa BO3PACTHBIX
0COOEHHOCTEN 00Yy4aIOIINXCS;
MPOrpaMMbl U YUeOHUKHU 11O
NPEIoIaBaeMOMY IIPEIMETY.

YMeeT: KpUTHUECKU aHATU3UPOBATH
yueOHbIe MaTepHalIbl TPEIMETHOM
00JacTH ¢ TOYKU 3pEHUs KX HAyYHOCTH,
MICUXOJIOTO-TIEIarOTMYECKON U
METOJI0JIOTUYECKOM 11e7IecO00pa3HOCTH
UCTIOJIb30BaHUS; KOHCTPYHPOBATH
coJiep:kaHre o0yueHus 1o MPEIMETY B
COOTBETCTBUU C YPOBHEM Pa3BUTHUS
HAYYHOTO 3HAHUS U C y4ETOM
BO3PACTHBIX 0COOCHHOCTEN
oOyJaromuxcsi; pa3padbarbiBaTh paboyyro
IpoTpaMMy IO MPeIMeETy, Kypcy Ha
OCHOBE IPUMEPHBIX OCHOBHBIX
0011e00pa30BaTeIbHBIX NPOTPaMM U
obecrneunBaTh €€ BHITIOJTHEHHE.
Buianeer: HaBBIKAMH KOHCTPYHMPOBAHUS
MPEIMETHOTO COJEpKaHUSI U afanTaluu
€ro B COOTBETCTBHHU C OCOOEHHOCTSIMH
1[EJIeBON ayTUTOPUH.

OOmuM cpencTBOM KOHTPOJISL SIBJISIETCSl BBEACHHAs B YHUBEpPCUTETE OalIbHO-PEUTHMHIOBas
crcTeMa OIIEHKH YCIIEBaeMOCTH CTY/IEHTOB CIeIMaINTeTa U HalpaBiIeHuil OakanaBpHuara.

B pesynbrare u3ydeHus JUCHMIUIMHBI BBITYCKHUK (CIELUAINCT) TOJHKEH NpUoOpecTH clieayrolue
npodeccuoHanbHble 3HAaHUSI, YMEHMSI U HAaBbIKU:

3Hamb: - OCHOBHBIE OHATHS XUMUM U Ppu3nkun BMC, MeToab! cuHTe3a MOJIMMEPOB, 0COOEHHOCTH
CTPOEHMSI MAKPOMOJIEKYJI U UX MOBEACHUS B pacTBOpax;

- KJ1accU()UKALMIO TIOJIMMEPOB, UX BaKHEHIIMX MpPEJCTaBUTENICH U UX MPUMEHEHHE, CTPYKTYpY U
OCHOBHBIE (PU3MYECKHE CBOMCTBA MOJIMMEPHBIX TEll;

- (U3UKO-XMMHUYECKHE CBOWCTBA OCHOBHBIX MPEACTAaBUTENCH Pa3MUYHBIX KIACCOB IOJUMEPOB, a
TaK)Xe CrocoObl UX MOJIy4YeHHs] U 00JacTU MPUMEHEHHUS; OCHOBHBIE METOJIbI MOTYYEHHS U UCCIIEOBAHUS
MIOJINMEPOB U MOJMMEPHO-KOMIIO3UIIMOHHBIX MaTEpHaJIOB.

! Mon aHamM30M OMBITa MOHMMAETCS AHAIIN3 OTEYECTBEHHOTO U 3apyOEKHOTO OIBITA, MEK/YHAPOIHBIX HOPM H
CTaHIapTOB, QopcaiiT-ceccuu, GOKyC-TPYIIIBI U TIP.



YMemdb: - IUIAHAPOBATH M OCYIIECTBIATH CHHTE3 IIOJMMEPOB PA3JIMYHBIMH METOAAMHY;
IIPOrHO3MPOBATh CBOWCTBA U 3KCIUTyaTallMOHHBIE BO3MOKHOCTH ITOJIMMEPOB U JIp.;

- IJIAHUPOBATh U OCYLIECTBIIATH aHAINU3 MOJUMEPOB,;

- CaMOCTOATENIbHO paboTaTh ¢ y4eOHOW W  CIPAaBOYHOM JHUTEpaTypodl 1O XUMHHU
BBICOKOMOJIEKYJISIPHBIX COCINHEHUM;

- TPUMEHSATh K MPUPOAHBIM OOBEKTaM MMOJUMEPHOW MPUPOABI OCHOBHBIE TEOPETUUECKUE
nojoxkeHus kypca xumusi BMC.

61a0emp: - TEXHUKOMN 3KCIIEpUMEHTA MOIYYEHUs] U UCCIIEI0BaHUS IOJIMMEPHBIX MaTEPUasoB;

- YCTaHOBJICHUEM KOPPEISALMOHHBIX 3aBUCUMOCTEN CTPYKTYypa — CBOMCTBO;

- COBPEMEHHBIMU (PU3NYECKUMHU U PU3UKO-XMMUYECKMMHU METO/IaMU B XUMHHU [TOJIUMEPOB.

[Tpu npoBeeHUN yueOHBIX 3aHATHI 00ECIeYMBaeTCsl pa3BUTHE Y O0YYAIOIIUXCSl HABBIKOB

KOMaHJIHOW paboThl, MEXIMYHOCTHOW KOMMYHUKALIMU, HIPUHATHS pPELICHUH, JIMJIEPCKUX KadecTB.
Hcnonp3yeTcss npoBeeHUE MHTEPAKTUBHBIX JIEKLIUH, IPYNIOBBIX JUCKYCCHUI, POJIEBBIX UIP, MaTepUaibl
Ha OCHOBE pe3yJbTaTOB HAay4YHbIX MCCIIEJOBAHUI, B TOM YHCJE C YYETOM PErMOHAJIBHBIX OCOOEHHOCTEH
npodecCHOHATBHOM IeATENFHOCTH BHITYCKHUKOB M OTpeOHOCTEl paboTomarenei.

JucnunimmHa «XUMHUS BBICOKOMOJIEKYJISIPHBIX COCAMHEHUN» SABIISIETCS OCHOBOW JUISI M3YYEHMs
€CTECTBEHHOHAYYHbIX AMCUUIUINH: «l30paHHBIe TJ1aBbl OpraHudeckod xumumy», «dusznueckas u
KOJJIOUJHAs XUMUs», «MonekyispHas Ouonorus», «XuMus Ookpyxawomeil cpens», «lIpukinagHas

XUMMU).



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

5 cemecTp Tabnuna 5.1
Ne AynutopHsle CamocrosrenbHas . Jlnrepa
Hene HaumeHnoBanue TCMV(BOHPOCOB), SaRFTHS, YaCH! pabota KonunyectBo 6a/uioB TeKylel paboThI [l aTTECTaLUU Typa
T N3y4a€MBbIX 110 JaHHOU TUCIUIIINHE [ L ]
1 120 ConeprxaHue Yacsl Dopma KOHTpOIIS Musx Makc
BBenenune B XUMHIO | 2 2 Baxneiiime cBoiicTBa 4 ITuceMenHsIe 0 2 [1-6],
BBICOKOMOJIEKYJISIPHBIX COCTUHEHUH. MTOJIMMEPHBIX BEIIECTB. JIOMAIITHHAE 3aJaHus 10,11
OCHOBHBIE  TIOHSITHS,  TEPMHHEIL. Knaccuduxkarys monumepos B (KOHCTIEKT)
Ocoboe nmonmumMepHoe COCTOSIHHUE. 3aBHCUMOCTH OT IPOUCXOXKICHNS,
OT TOTIOJIOTMH MaKPOMOJIEKYJI.
Knaccupukanus  noauMepoB 1O Knaccudukanus noauMepoB 1o 5 [TucemenHbIE 0 2 15,8, 9,
reOMETpPHH, MPOMCXOXKICHHIO, XMMHUYECKOMY COCTaBYy U JIOMAaIIHUE 3ajaHus 11
MOJIEKYJISIPHOU Macce. CTPOEHHIO OCHOBHOM IIETIH. (KOHCTIEKT)
Kondurypamusi, crepeoxumus o | 2 2 I'nOKoCTh IEHBIX 6 KomnokBuym, 0 2 1-3,9,
KOH(OpMAaIHs LIETIH. Makpomosiekyil. Kongurypamus u MACbMEHHBIE JIOMAIIHHUE 11,12
CrepeoperysipHbie HOJMMEPBI. KOH(OPMAIHSI MAKPOMOJIEKYJIBL. 3a7aHusl (KOHCIIEKT)
CpenHeuncioBas, CpeaHeMaccoBasd MonexynsipHast Macca u
MOJIEKYJIIpHas Macca MOJIMMEPOB. MOJIEKYJIIPHO-MacCcOBO€
pacripenesieHie IOINMEPOB,
00pa3yromuxcs Ipy paguKaIbHON
MOJIMMEPH3aLIUH.
Metonpl  cHHTE3a  TIOJIMMEPOB. BuyTpumonexyssipHoe BpamieHue | 6 KomnokBuym, 0 2 [1-6], 8,
Llennas paguKabHast ¥ TUOKOCTH MaKpOMOJIEKYJI. MUCbMEHHBIE JOMAITHHUE 911
MOJTUMEPU3AIIHS. Crioco0st 3amaHus (KOHCTIEKT)
VHULMUPOBAHUSA peakiuit IToaroroBka no teme
NOJMMEPH3ALIUH. 9KCTIEPUMEHTA.
OJeMeHTapHble CTagud  peakuuu | 2 2 Knaccudukanus nenHsix, 6 ITucemeHHbIE 0 2 [1-6], 8,
nojauMepuzauuu.  MHunuupoBaHue MOJIMMEPHU3ALMOHHBIX MTPOIIECCOB. JIOMAIIIHUE 3ajaHus 10
XUMHUYECKOE, TEPMHUUYECKOE, (KOHCTIEKT)
(boToxuMHIECKOe.
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Wonnas mnomumepusanus. OoOmue KuHeTHka KaTHOHHOMN KonokBuym, 2 1,3,5,6,
3aKOHOMEPHOCTH HOHHOMI MOJIMMEPHU3ALIHH. MMUCHEMEHHBIE JOMAIIHUE 8,9, 10
MOJTMMEPH3AITHH. MosekynspHas Macca u 3a7aHus (KOHCIIEKT)

MOJICKYJISIPHO-MaCCOBOE

pacrpeaeacHie MOJIUMEPOB.
Honnas (kaTamuTHYECKas) CriocoObI TPOBECHHUS [TuceMeHHBIE 3 1,3,5, 6,
MOJIMMEPH3ALIHUSL. Karnonnast MOJIMMEPH3allii: B Macce, B JIOMAaIIHUE 3ajaHus 8,910
MTOJTUMEPHU3AIIHS. pacTBope, B CyCIIEH3UU U (KOHCTIEKT),

OMYJILCHH. KOHTPOJIbHAsSPadOTA

IToaroroBka mo Teme

IKCTIEPUMEHTA.
AHnoHHas MOJIMMEPH3ALIHSL. Tunsl peakuuit KomnoksuymM, 3 3,4,6,8,
OCHOBHBIE cTaguu mporiecca IIOJIMKOHIeHCAni. PaBHOBECHBIE IIMCHbMEHHBIE JTOMAIITHUE 9,10, 11
Kunernueckue 3aKOHOMEPHOCTH KOHJICHCAITUOHHBIE MTPOIECCHI. 3aJaHus
mporiecca.
OCHOBHBIE  CIIOCOOBI  ITPOBECHHS OCHOBHBIE OTJINYUSA 2 [1-6], 10,
peakiuit MOJUMEPU3AIUIA MOJTMMEPH3AIHOHHBIX 5 11
(pamukanbHOM, KaTHOHHOM, IIOJIUKOHIEHCAIMOHHBIX KontponbHas pabora,
AHUOHHOW). PerynupoBanue npoueccoB. MoJieKyJisipHas Macca KOHCIIEKT,
MOJICKYJISIPHOH ~ Macchl  TOJHMEpa 5 MOJICKYJISIPHO-MACCOBOE pedepar
npu MPOBEICHUH peakiyu pacrnpejeneHue npu
MOJTMMEPH3AITIH, TIOJTMKOHICHCAITHH. [TOJIMKOHIEHCALIMH.

IToaroroBka mo Teme

IKCTICPUMEHTA.

20

MEPBASI PYBEKHASI ATTECTAIIMS (KOMIIBIOTEPHBIN TECT), (Makc. — 15 6a/110B)
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10 XHAMHAYECKHNE CBOMCTBA U XUMHYECKHUE [TonmmmepaHamornIHbIC KommoxBuym, 1,3,4,7,
mpeBpalieHus moauMepoB. CBoMcCTBa IIPEBpAICHHS U MUCHbMEHHBIC JOMAIITHHE 8,9, 12
PacTBOPOB TOJUMEPOB. DHTANBIHS U BHYTPUMOJICKYJISIPHBIC PEaKIINH. 3ajiaHus (KOHCIICKT),

SHTponusl  cMelieHus.  [lapamerp Komnmurarusaeie cBoMcTBa pedepar
pactBopumocTH [ mipaedpanra. PacTBOPOB MOIUMEPOB.
[NomukoHIEHCAITMOHHBIC TIOJTUMEPBI.

[ToaroroBka mno teme

OKCTIIEPUMEHTA.

11 [omukonnencamus. Kiraccudukarms, I'omo-, reTeponoarKoHaEHC AN, KommoxBuym, 1-4,7,8,
TEPMHUHOJIOTHSI. OCHOBHBIC 3aKOHOMEPHOCTHU MMUChbMEHHBIE TOMAIITHNIE 10, 12
Hcnonp3oBaHNEe XUMUUECKUX PEaKIuil MPOTEKaHUs Tpoliecca. 3ajiaHus (KOHCIICKT),

MaKpOMOJICKYJ [UISI XHMHYECKOTO | pedepar
CTPYKTYPHO-XHUMHUYECKOTO [Moxrororka no Teme

MOIU(DUITUPOBAHUS MOJIUMEPHBIX IKCIIEPUMEHTA.

MaTepraioB.

12 I'omo-, TeTEePOTIOTMKOHICHCAIINS. TepmoanHaMuka pacTBopoB [TuceMeHHBIE 1,3,7,8,
Kunetnueckue 3aKOHOMEPHOCTHU MTOJIUMEPOB. JTOMAIIIHUAE 3aIaHuA 9,10, 12
peaKkuu. I'maponutnyeckas (KOHCTIEKT)

MOJIMKOHJICHCAITHS KalpoJiakTama.

13 XuMu4eckue TIpeBpaIIeHuUs [NomumepananornyHbIe Kommoxsuym, [1-6], 7,
MOJIUMEPOB 0€3 W3MEHEHHs CTeleHU MIPEeBpAIICHUS. pedepar 11
MOJIMMEPU3ALIHH.

[MoxroroBka no Teme
JKCTIIEPUMEHTA.

14 BHyTpuMOJIEKyISIpHBIE ITPEBPALLCHHUS. Teopus ®nopu-Xarrusca. IIncemenHsle 1-4,7, 8,

[leperpynmnupoBKH B OCHOBHBIX IIEIISX. CBolicTBa pacTBOPOB MOJIUMEPOB: JIOMAIITHUE 3aJIaHUs 9
HaOyXaHue, BA3KOCTb. (KOHCTIEKT)

15 MakpoMoieKyJIsipHbIe peakuuu. TepmonnHaMuka u Komnoksuym, [1-6], 7,
CuiuBanue, OTBEPXKJICHUE, MOJIEKYJISIPHBIA MEXaHU3M MUCbMEHHBIE JOMAIITHUE 9,10, 12
CTPYKTYypUpPOBaHHE MaKpPOMOJICKYT BBICOKODJIACTHYECKUX 3a/laHusl.

MOJIUMEPOB. nedopMaruii.
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16 XHUMUYECKHE [peBpaicHus | 2 2 OCoOCHHOCTH MOJIEKYJISIPHOTO 7 KonokBuym, 3 [1-6], 9,
MOJIMMEPOB C YMEHBIIIEHNEM CTEIeHU CTPOCHHUS TTOJTMMEPOB U KontponsHas pabora, 10,12
nonauMepusauuu. Jectpykuus. MPUHIMIIOB YIIAKOBKU Pedepat
PenakcanmonHble SBICHUS B MaKpOMOJIEKYIL.
noixumepax. Ilepuoandeckue u
HETpepBIBHBIC TPOLIECCHI MOTYYCHHUS
MOJIMAMUJIOB.

17 PactBoper monmmmepoB. PactBopenue, YcnoBus, HEOOXOIUMBIE IS 6 [TucrmenHbIe 2 4-17,9,
HaOyxaHwe. KPUCTAIUTH3AIAH TTOTUMEPOB. JIOMAIITHUE 3a/IaHuUs 10, 12
HeorpaununyenHoe, OTpaHMYCHHOE TemmepaTypa KpUCTALIH3aLUHN U (KOHCTIEKT)

HaOyxanue. [marpammbel  (a3oBBIX TeMIIEpaTypa IIaBJICHUS.
coctostHM. OCOOCHHOCTH IPOIIECCOB [ToaroToBka no Teme
IMOJIy4YCHUSA U o0OJjactu IIPUMCHCHUSA SKCIICpUMCHTA.
TIOJIMAMUJIOB.

18 Ousnveckrie u (Ga3oBble COCTOSHHS | 2 2 CtpyKTypa U HaIMOJIEKYIApHAs 7 KommoxBuywMm, 3 1-5,7,
MOJIMMEPOB. CreknoobpasHoe, OpraHu3alMs KPUCTAJUTHUECKHUX KouTtpoibHas pabora, 9,
BBICOKODJIACTHYHOE, BSIBKOTEKyUee MOJIMMEPOB. Pedepar 10
COCTOSIHUSL aMOPQHBIX  IOJIHMEPOB.

Tepmomexanudeckue kpusbie (Te, Tr).
BTOPASI PYBEJKHASI ATTECTALIMSI (KOMIIBIOTEPHBIN TECT), (Makc. — 15 6a/110B) 20

Hroro 18 18 108 70

*IIpumevyanus

— Bce Buipl yueOHO# paboThl MOTYT MTPOBOIUTHCS JUCTAHIIMOHHO HA OCHOBAHUH JIOKATBHBIX HOPMATHBHBIX AKTOB.
— B 1ensx peanuzanuy WHAWBUAYAIBHOTO TMOAX0/a K 00YUSHHIO CTYACHTOB, OCYIISCTBISIONMX YIeOHBII Mporece M0 WHIUBHIYATbHON TPACKTOPHH B PaMKaX
WHANBUAYAJIbHOT'O pa60qer0 IJ1aHa, U3YyUCHUEC HaHHOﬁ JAUCHUILIMHBI MOXKET OCYIIECTBIATHCA 4Y€PE3 MHAWBUAYAJIbHBIC KOHCYJIbTAIMK IPEroaaBaTejid O4YHO, B YacCbl
KOHCYJIbTAIUi, 10 AJIEKTPOHHOH MmouTe, a Takke ¢ ucnonb3oBanuem Webex, miardopmer qucranimontnoro ooyuenuss Moodle, muuHblii kKaOMHET CTy/AeHTa Ha caiite
COI'Y, npyrux snementoB JUOC COI'Y.
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6. OOpa3oBaTe/IbHbIE TEXHOJIOTUH

TpaaunuoHHbIe JIEKIIUM M NPaKTH4YecKHe (ceMHMHapckue) 3aHdATHS B  (QopMme
HCI0JIb30BAHUEM COBPEMEHHBIX MHTEPAKTUBHBIX TEXHOIOTH.

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

OnnaiiH-ceMMHAp — pa3HOBHUJIHOCTh BEO-KOH(EpPEHLMHU, IPOBEJCHUE OHJIAWH-BCTpEd WIH
IIpe3eHTalnil yepe3 MHTEepHET B pexuMe pealbHOro BpeMeHU. KakIblil U3 y4acCTHUKOB HaXOIUTCA Y
CBOEro KOMIIbIOTEpa (CpeAcTBa CBA3M), a CBA3b MEXIY HUMHU MoJjep)xuBaeTcs uepe3 MHTepHer
IIOCPEACTBOM 3arpy’aemMoro IpWIOKEHUs, YCTAHOBJIEHHOI'O HAa KOMIBIOTEPE KaKIOTO Y4aCTHUKA
(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-sexknus — cHATas Ha KaMepy COKpAalleHHas JEKLMs, AONOJHEHHas QortorpadpusmMu u
CXEMaMU, WIIIOCTPUPYIOIIas [101aBAEMBbII B JIEKLIUU MaTepUall.

TexHosiorust  3JIEKTPOHHOrO  00y4yeHMs  (peanu3yercss IpH  I[OMOIIM  3JIEKTPOHHOMH
obpazoBatenpHOl cpensl COI'Y  mpm  wucmonb3oBanmm  pecypcoB  OBC, mnpu  mpoBeneHHH
aBTOMATHU3UPOBAHHOT'O TECT

7. YueOHO-MeTOAHYECKOe o0ecriedeHne CAMOCTOSITeIbHOI padoThI

CamocTtosTenbHass paboTa CTYIEHTOB, NPEAyCMOTpEHHAas Yy4eOHBIM TIUIAHOM, JIOJDKHA
COOTBETCTBOBAaTh Ooyiee TIyOOKOMY YCBOGHHIO HM3y4aeMoro Kypca, (OpMHpPOBATH  HABBIKH
UCCIIEIOBATENLCKON paboThl U OPUEHTUPOBATH CTYACHTOB Ha YMEHUE MPUMEHITh TEOPETHUECKHUE 3HAHUS
Ha MPaKTHKE.

CamocTtosTenbHas pabora oOydarolmuxcs SBISIETCS OJHMM W3 BHUAOB YUeOHBIX 3aHSATHH.
CamocrosiTenbHas paboTa IPOBOIUTCSA C LEIBIO:

— cHCTEeMaTH3alluu U 3aKPEIUICHUS MMOTYYSHHBIX TEOPETUUECKUX 3HAHUN U MPAKTUYECKUX YMEHUI
00yJaroImuxcs CTYACHTOB;

— yriyOJaeHHs U paclIMPEeHUs TEOPETUUECKUX 3HAHUM;

— (hopMupoBaHUS YMEHHIA NCTIOIB30BATh HOPMATHBHYIO, TPABOBYIO, CITPABOYHYIO JIOKYMEHTAIIUIO
U CHEIHAbHYIO TUTEPATYPY;

- (QopMHUpOBaHUSA CaMOCTOSITEIPHOCTH  MBIIUICHHUS, CIOCOOHOCTEM K  CaMOpPa3BUTHIO,
CaMOCOBEPILIEHCTBOBAHUIO U CaMOpeaTn3alllu;

— Pa3BUTHS UCCIIEAOBATEILCKUX YMEHUH.

CamocrosTenbHas paboTa OOy4aroIMXCs OCYLIECTBISETCS Ha NPOTSHXKEHUM H3ydeHUs Bcel
JUCIUIUTAHBI B COOTBETCTBUU C YTBEPKICHHOW B y4€OHOM IIIaHE TPYH0eMKOCThIO (40 4acoB) U COCTOUT
u3:

- paboTBl CTYACHTOB C JIGKIMOHHBIMH MaTepualaMd, TOWCKAa W aHalu3a JHMTEpaTypel M
3JIEKTPOHHBIX UCTOYHUKOB MH(POPMALIUH 110 3a/JaHHON TeMe;

- BBITIOJTHEHUS 3a/IaHU JIs1 camocTosTensHoM padoTel B OUOC COT'Y;

- U3y4YEHMsI TEOPETUYECKOro, MPaBOBOTO M CTAaTHCTUYECKOTO MaTepuayia JUIsl MOATOTOBKH K
CEMHUHAPCKHUM 3aHSITHIM;

- IOJITOTOBKH K 3a4eTy.

Tembl 1 QopMBI BHEAYIUTOPHOH CaMOCTOSATENbHOU PAaOOTHI, €e TPYAOEMKOCTh COAEpIKaATCSI B
pazzgene 5, Tabm. 5.1.

3amaHus IS CaMOCTOSATENBHON pabOThI COCTABIAIOTCS IO pas3zieiiaM M TeMam, 10 KOTOPBIM He
NPEeJyCMOTPEHbl  ayIUTOpPHBIE  3aHATUSA, JUO0 TpeOyeTcs JOMOJHUTENBHO MpopadoTaTh U
MIPOaHATM3UPOBATh PACCMaTPUBAEMBI MPETIOAaBaTeIeM MaTeprall B 00beMe 3aITaHMPOBAHHBIX YacOB.

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

®  KOHCIEKTHPOBAHHE MEPBOMCTOYHUKOB H JAPYrol ydeOHOU JIUTEPaTyPHI;
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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 HOPMATHBHBIMH JIOKYMEHTAaMH U 3aKOHOJATEIbHOW 0a30i; MOMCK M 0030p HAyYHBIX

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;
® aHAIN3 CTaTHCTHYECKHX M (DAKTHYECKHX MAaTEpUaIOB, COCTABJICHHE BBHIBOJJOB Ha OCHOBE

IPOBEJICHHOTO aHANIN3a | T.JI.

CamocrosTenpHas paboTa JODKHA HOCHUTh CHCTEMAaTHUYECKHH XapakTep, ObITb MHTEPEeCHOH u
NPUBJIEKATENBHOM ISl CTy/ICHTA.

Pe3ynbraTel caMOCTOSATENBHON PabOThl KOHTPOIMPYIOTCS MPENOaBaTesieM 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 10 JAUCHMIUIMHE «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 CTYIACHTOB BKIIIOYACT BBHIIIOJIHEHHE JOMAIIHHUX 33/JaHHH K KaKIOMY
MPAKTUYECKOMY H JIaDOpaTOPHOMY 3aHSTHIO. 3aJaHHs COAEP)KAaT KaK MUCbMEHHBIE BOIPOCH U 3aJayH,
TaK ¥ YCTHYIO MOJTOTOBKY IO TEOPETHYECKMM BOIpocaM. [l MOATOTOBKM K 3aHSATHSM CTYACHTHI
MOJB3YIOTCA y4eOHWKaMH U y4eOHBIMH TOCOOMSIMH, YKa3aHHBIMH B CIIHCKE PEKOMEHIOBAaHHOM
JUTEPATYPHI, a TAKIKE HHTEPHET-UCTOYHUKaMH. Bce MeTomueckrne Matepralisl MPeACTaBlIeHbl B CUCTEME
mucranironHoro ooyuenus COI'Y (http://Ims.nosu.ru/).

MeToanyeckue peKOMeHIAIMH M0 UCMOJIb30BAHUIO HH(POPMAIMOHHO-KOMMYHHKATHBHBIX
TeXHOJIOTUH 00y4eHust

I[J'IS[ HN3YUCHUA JICKOHMOHHOI'O Marcepuaia AJUCHUIUIMHBI HTPUMCHAIOTCA ayAWMOBHU3YaJIbHBIC
(MynbTUMEIUIHBIE) TEXHOJOIHH, KOTOpble HE OTPUIAIOT TPAJAUIMOHHBIEC, MPOBEPEHHbIE BPEMEHEM
MCTOABI IPCIIOJaBaHus, HO, IIPX 3TOM, OHH IMNOBLIIAIOT HAI'TIAAHOCTD, I/IH(l)OpMaTI/IBHOCTB, OICPaTUBHOCTD
B IoJjaue MH(pOpMaIum, NO3BOJISIOT SKOHOMUTH BpEMsI 3aHATHH.

KonTponb camocToATenbHOM paboOThl CTYAEHTOB IpPH3BaH CJelaTh Ipolecc o0ydeHus Ooiee
LEJIOCTHBIM M OpraHuyHbIM. Ero 3ajmadya He ocTaBuTh 0€3 BHUMAaHMs Jake, Ha TEpPBBIA B3I,
MaJIO3HAYUTCIIbHBIC BOIIPOCHI.

KomnbroTepHoe TecTUpOBaHKHE MO3BOJISET OCYILECTBIIATh UTOIOBBIM KOHTPOJIb 3HAHUN CTYJECHTOB.
TecToBbIil MaTepuan BKJIOYAeT B ceOsl COJAEp)KaHHWE BONPOCOB MO KaXJIOMY H3 OOO3HAYEHHBIX
IpOrpamMMoii pa3ienos.

Ka)K}IBIﬁ BOIIPOC IMpeamnoJgara€tT HECKOJbKO BAapHAaHTOB OTBETOB, CPCAU KOTOPBIX HWMCIOTCA
a0COJIOTHO HEBEpHBIN, MPAaBUIbHBIA U B OOJBIIEH MM MEHBIIEH CTENEHH PACKPBIBAIOLIMM CYITHOCTb
Borpoca. B mporecce KOMITBIOTEPHOTO TECTHPOBAHMS 3ajada CTYISHTOB OIPEAEsIeTCs] Kak BBIOOD
NpPaBUIBHOTO OTBETa M3 MHOrooOpas3us BapHaHTOB. B TECTOBBIX 3aJaHUAX €CTh BOINPOCHI Ha
COOTBETCTBHE. B mpomecce KOMIBIOTEPHOTO TECTHPOBAHMSA, 33/1a4a CTYIEHTA ONpEeNsIeTcsl Kak BBIOOp
MPaBUIBLHOTO OTBETA U3 MHOT000pa3usi BAPHAHTOB.

BOHpOCLI 1 TEMBI, OTBOAMMBIC Ha BBIIIOJIHCHUC CaMOCTOSITEIbHOMI pa6OTBI 10 OJUCHUIIIIMHE, 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 mpeaycMaTpuBaeT 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.

Buabl koHTpOJIA.

Pabouas nporpamma npeznosiaraeT TEKyUMil 1 MPOMEXYTOUHbBIN KOHTPOJIb 3HAHUH.

Tekymuii KOHTPOJIb — 3TO HENPEPBIBHO OCYIIECTBISEMbII MOHUTOPUHI YPOBHS YCBOCHUS
3HaHUH W (OpPMHUPOBAHMA YMEHHMH M HaBBIKOB B TEUEHHE ceMmecTpa HiIM ydeOHoro roja. Tekymiuii
KOHTPOJIb 3HAHWUH, YMEHHA M HABHIKOB CTYACHTOB OCYIIECTBISIETCS B XOJ¢ Y4EOHBIX (ayTUTOPHBIX)
3aHATUM, MPOBOJMMBIX IO pacnucaHuro. PopMaMy TEKYLIEro KOHTPOJS BBICTYNAKT OHPOCHI HA
J1aOOPAMOPHBIX 3aHAMUAX, A Maxce Kopomkue (00 15 mun.) 3a0anus, BBHIIONHSEMBIC CTYJICHTAMU B
HayaJse JIEKIUH C IeJbI0 TPOBEPKU HATMYUS 3HAHUN, HEOOXOIMMBIX JJIsl yCBOSHHSI HOBOTO MaTepuasia Wiu
B KOHIIE JICKIIMH JIJIS BBIICHEHHS CTEIIEHU YCBOCHHUSI M3JI05KEHHOIO MaTepuaa.

PyOexxHbIII KOHTpPOJIb OCYILECTBIISIETCS MO Oojiee MM MEHEE CaMOCTOSITENIbHBIM pas3fesiaM —
y4eOHBIM MOXYJISIM Kypca W TPOBOJMTCS MO OKOHYAHWH 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.

Tekymnii KOHTPOJIb 3HAHWK MPOBOJUTCS NMYTEM OLEHKH BBINOJHEHUS NMHUCbMEHHBIX 3aJaHUN U
YCTHBIX OTBETOB K JTJAOOPATOPHBIM 3aHSATHUSIM.

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

[IpoBeneHne TEKYIIEr0 M NPOMEKYTOUYHOrO KOHTPOJS IO JAWCUUINIMHE OCYIIECTBIIAECTCS B
cootBetcTBHUHM ¢ [Tomoxennem COI'Y .2

BAJIUIBHASA CTPYKTYPA OHEHKH

Dopma KoHmpos Maxe.
KOJI-BO 0aylIoB
Texymas oleHKa CTyJIeHTa B Te4eHUe 1-8 Heaelm cocTouT 20
u3:
* BrinoniHeHus 3aaHuil Ha 1a00paTOPHBIX 3aHATUAX 10
* BLInmoJaHeHU 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
* CaMOCTOSITENbHBIX padoT 5
2-51 pyOeXHast MIChbMEHHasi KOHTPOJIbHAs paboTa 15
HTroro 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 TlonoxeHne O TEKYNIEM KOHTPOJIE YCIIEBAEMOCTH M IPOMEKYTOYHOW aTTeCcTalMu 00y4aromuxcs Mo 00pa3soBaTelbHBIM
IporpamMmaM BBICIIET0 00pa3oBaHUsI — MporpaMmamM OakajiaBpuaTa, Maructparypsl u crenuanurera B COI'Y.(B mocnennei
penaknuu ot 08.07.20 r. I[Ip.Ne 173)
3 B coorserctuu ¢ IMonoxennem o BPC orenuBanus oGy4aromuxcst 04HOM GOPMBI O 06pa30BaTENLHBIM POrPaMMam
BEICIIIET0 00pa30BaHus — MporpaMmMam OakanaBpuata u cnennanutera B @T'5OY BO COI'Y (ot 05.03.2018 1., ip.Ne 47)
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Ot 0 5o 15 GannoB (pyOekHasi aTTecTanus) — TeCTUpOBaHKUE B 1ieHTpe TecthupoBanus COI'Y wmm
yKa3bIBa€TCs HCIOJIb3yeMas MpU U3YYEHUM JaHHOM JUCHMIUITMHBI Qopma (muchMeHHas palora,
KOJUIOKBUYM, 3CCE U T.1.);

Ot 0 no 20 GaymoB(TEKyIas OIeHKAa) — aKTUBHAs paboTa 3a JTaHHBIM MEPHOJI HA CEMHHAPCKUX
(TpaKkTUYECKHUX ) 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 JIaHHBIM MEPHOJI HA CEMHHAPCKUX
(IpaKTHYECKUX ) 3aHATHSIX

[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 aBTOMAaTHYECKU
MOJIY4aloT «3a4eTy.

PesynbpTHpyromas oreHKa ckiaabBaeTcs mo coorBercTByromeii bPC gpopmyie.

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 ¢popMupoBaHus pe3yIbTHPYIOLIEH OLEeHKH.

HTorosast OLleHKa CKJIQJbIBACTCS KaK CPEAHEB3BEIICHHAs 10 PE3yJbTaTaM BCEX OLIEHUBAEMBIX
paboT Ha MPOTSHKEHUU CEMECTPa, KyJa BXOJAT MOCEIIeHUE JIEKIUN U Ta00paTOPHBIX 3aHITHIA, OTBETHI
U JIOTIOJTHEHHS Ha JTAOOPAaTOPHBIX 3aHATHUAX, KOHTPOJIbHBIE paOOThl (KOHTPOJIBHBIE CPE3bl MO MTOTaM
MOJyJis), TOTOJIHHUTENbHBIE OLIEHKH MO pedepaTtaM B CyMME C HUTOTOBBIMH pe3yjibTaTamMH OalbHO-
PEUTHUHIOrO TECTUPOBAHUS.

Bonpocsl k 1agopaTtopabiM 3auaTusam (YK-8)

1. OcHoBubie moHsTUs xumMun BMC: mMoHOMep, mojuMep, OJMTOMEp, MaKpOMOJIEKYJa, TMOJHMMEpPHAs
LleMb, 3BEHO LENH, CTeNeHb nmoaumepusanuu. Cesa3p Mexxany MM MoHomepa u nonumepa. Crenuduka
MOHSATHSI «MOJIEKYJISIpHAsl Macca MoJIMMEepay NPUMEHHUTEIbHO K MOJIUMEPHBIM BEIIECTBAM.
2. Ocnossble otnnunsg BMC or HMC. [IpupoaHbie 1 CHHTETHYECKHE TTOJTUMEPBI.
3. Kiaccudukanms momumMepoB MO XHMHUYECKOH NPUPOJE AaTOMOB, OOpPa3yIOMIMX TJABHYIO IENb
IIOJINMEpA.
4. Knaccugukanus moJmMepoB 10 T€OMETPUHU CTPOCHHUS UX LIeTIe MaKpOMOJIEKYJI.
5. Knaccudukarus moiumMepos 1o XapaKTEPUCTHKE PETyIIPHOCTU CTPOEHUs riaaBHOM nenu. [Ipumepsr.
6. CtpykTypa moimmepoB. /[Ba ypoBHS CTPYKTYpPHOH OpTraHM3aIllMH TOJIHMEPOB: XUMHUYECKOE CTPOCHUE
1enu, KOHPUrypanus 1 KoHGopMaIys LemH.
7. Knaccudukanus MOIMMEPOB MO MNPUHAIIEKHOCTH MaKPOMOJEKYJIbl K OIpPEIeIeHHOMY Kiaccy
XUMHUYECKHUX coequHeHuH. [Iprumepsl.
8. T'oMonoarMepsl ¥ COTIOMMEPHI, THITH CONOIMMEPOB. [Ipumepsr.
9. Monekynsapaas macca (MM) mosmMmepoB, Kak cpelHss KOJMYECTBEHHAs XapaKTepUCTHKA MacChl
MOJIEKYJI ITOJINMEPOB.
10.  Meronsl olnpeacIeHus MOJIEKYJISIPHOM Macchbl MIOJINMEPOB: OCMOMETPUYECKUH,
BHUCKO3HUMETPUUECKUH, T Yy3UNOHHBIN.
11. Peaknuu cunHTe3a monumepoB. IlonnMepusanus, OCHOBHBIE XapaKTEpPUCTHKU peakiuu. LlemHas u
CTyIleH4aTas MoJIMMEepHU3aIusi, UX OCHOBHbIE OCOOCHHOCTH.

17



12. PapuxanpHast nonuMepusanus. CriocoObl MHULMUPOBAHHUS CBOOOIHO-PAAMKAIBLHON MTOTUMEPU3AIIIH:
¢$oTo-, TEepMHUECKOE UHULIMUPOBAHKE, UCIIOJIb30BaHNE XMMUYECKUX MHUIMATOPOB. [IprmMepsl.
13. CunTe3 moaMMepoB peaknueil MoIMMepHu3alui, OCHOBHBIE CTaauu mpouecca. Posib HHrHOUTOPOB 1
PEryasTOpOB PeakLUU MOJTUMEPU3aLIUN.
14. Vonnas mnonuMmepusanusi, €€ 3aBHCHUMOCTh OT MPHUPOAbBI MOHOMEpa U THUIA TNPUMEHIEMOTO
KaTajn3aropa.
15. Karanu3atopsl KaTHOHHOW TNOJIMMEpPHU3AIMM, POJIb COKAaTaau3aTopoB. MexaHM3M Ipolecca.
DneMeHTapHble CTaANU, UX CKOPOCTb.
16. AnunoHHas mosMMepuU3aIus, IPUMEHsIEMbIE B pEaKIK KaTtanu3aropbl. OCHOBHBIE CTAIHH MTpoIecca.
17. Cnoco6sl npoBeeHus peakuuu noiauMepusanuu. [lonumepusanus B Macce, pacTBOpe, SMYJIbCHH.
18. CtpoeHne MOHOMEPOB, CIOCOOHBIX BCTYNATh B PEAKIUIO IMOJUKOHICHCANHA. DYHKIMOHATHHOCTH
MOHOMEPOB U UX CIIOCOOHOCTh 0Opa30BbIBATh JIMHEWHBIE U CeTYAThIe NOJUMEpPHI. [Ipumepsl.
19. TlonydyeHue NOIMMEPOB METOJOM IOJMKOHAEHcanud. Ee OCHOBHBIE OCOOCHHOCTH, OTJIMYHE OT
PEaKIMU NOJMMEPHU3ALHH.
20. Tunsl peakuuii MOJIMKOHACHCAIMH. PaBHOBECHass M HEpPaBHOBECHAs IOJIMKOHJIEHCALMSA, TOMO- U
rereponoiaukonaeHcanus. [Tpumepsl.
21. B 1939 r. amepukanckuii xumuk Kaposepc (kommnanus J{10moH) M3 ABYXOCHOBHOW aJWMITUHOBOM
kucinotel  HOOC-(CH2)4-COOH  u  rekcamerunenauamuna HoN-CHz-(CH2)s-CH2-NH2  mosmydmin
BBICOKOMOJIEKYIISIPHOE COCJMHEHNE, KOTOPOE HMCIOIB3YIOT JJIsl TIPOU3BOJCTBA CHHTETHYECKHX BOJIOKOH.
Hanummre ypaBHeHHE peakLuy, YKa)KUTE €€ TUIl U HA30BUTE NMPOJYKThI PEAKIIHH.
Ilpumepwr 3-20 sonpoca burema.
1. YKaxxuTe peakiuro noJimMepu3alum:

A)n CH2=CHz — (— CH2—CHz2—)n

b) CHz — OH + HBr — CH3Br + H0

B) Co:Hs0H + CH3COOH — CH3COOC2Hs + H20
I') nCsH1206 — (CeH1005)n + H20. OTBET MOSICHUTS.
2. U3 Kakux BEIIECTB MOJYYarOT UCKYCCTBEHHBIC BOJIOKHA?

A) ved1h; b) nemmonosza; B) xkameHHBII yroub; I') mpupoaHbIii Ta3
3. Knaccupuumpyiite W Ha30BUTE HIDKE INPHUBEICHHBIN IOJUMEpP IO BCEM H3BECTHBIM JJISI HUX
KkinaccupukanusaM (IO XHMHYECKOMY COCTaBy MAaKpOMOJIEKYJbl, [0 COCTaBy OCHOBHOM Li€NHU
MaKpOMOJIEKYJIbl, 10 CTpoeHH0 (dopme, TEOMETpHH) OCHOBHOW MEMH  MaKPOMOJIEKYJIbI):
NOAUSUHUIAYEMAaN.
4. IIpocTpaHCcTBEHHYIO (POPMY MOJIEKYJ UMEET CIAEAYIOLINI MOIUMep:
A) pesuna; b) nemmronoza;  B) cuntermueckuit kayuyk; 1) momumponuieH.

5. UTto sBiseTCS aKTHBHBIM HEHTPOM NpPU TOJIMMEPH3AIMKA BUHHIOBBHIX MOHOMEPOB B TPUCYTCTBHH
vHUIMupytomen cuctemsl Fe?* + Ho02? OTBeT moscHUTS.
a) KaTUOH; 0) aHMOH; B) CBOOOJHBIN paguKal; I') MOJUMEpPHU3aLUs HE TPOTEKAET.
6. MexaHu3M MOJUMEpHU3alMK METWIMETaKpuiaTa B JKMJIKOM aMMuake (kKaraiusarop — kamuif). Kak
M3MEHUTCS CKOPOCTh PEAKIIUH MPH 3aMEHE KaJTUsl JINTHEM?
7. Kakue MOHOMEpBI CITIOCOOHBI yUaCTBOBATh B paJuKalbHON noiauMepu3aunn? OTBET MOSCHUTS.
a) OKcuj JTWiIEHa; 0) ¢opManblIeruja; B) METAKpUiIOBas KHCIOTa; T') aMHUHOYKCYCHas KHCJIOTa, I)
OKCHMACJIsIHasi KUCIIOTA.

Bonpocel kK HTOroBOMY 3a4€Ty 10 AUCHUILIMHE «XHMHUA BBICOKOMOJIEKYJIAPHBIX COeIMHEHUI»
1. Ocnosnble otanunusg BMC or HMC. TlpupoHbie 1 CHHTETUYECKHE TTOTUMEPHI.
2. OcHosnble noHATHA XUMUM BMC: MoHOMED, IOIMMED, OJIUTOMEDP, MAKPOMOJIEKYJIA, TOJIUMEPHAs
1IeTIb, 3BE€HO IIeTIH, CTETICHb moauMepu3anun. Cesi3b Mmexay MM moHoMepa u moimmMepa. Crienuduka
MOHATHUS «MOJIEKYJISIPHASL Macca NOJIMMEpPa» NPUMEHUTENBHO K IIOJMMEPHBIM BEIIECTBAM.
3. Knaccudukanus nomumMepoB 1o NPUHAIIEKHOCTH MaKpPOMOJIEKYJIbI K OIpeIeICHHOMY KJlaccy
XUMHYECKHUX COCTUHEHHIA: MONMUONIe()UHBI, TOTUIUEHBI, TOTUIPHUPHI, TOTUAMUIBI, TOTUKAPOOHATHIL.
4, Knaccudukanust moasumMepoB Mo XMMHUYIECKON PUPOJIe aTOMOB, 00Pa3YIONIUX TJIABHYIO 1IETIh
oJuMepa
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S. Knaccugukarus mo reoMeTpun CTpOSHUS LIETTH MAaKPOMOJIEKYIL.

6. ["oMomnonanMepsl U COMOIMMEPBI, TUITBI cOnOINMepoB. [Ipumepsr.

7. Knaccudukanus noJImMepoB Mo XapaKTEPUCTHKE PETYISIPHOCTH CTPOCHUS TJIABHOH IICTIH.
[Ipumepsi.

8. Mertoapl MOTy4eHUs! BHICOKOMOJIEKYJISIPHBIX COSAMHEHUH.

0. Peakuuu cuntesa noaumepos. [lonrmepusanys, OCHOBHBIE XapaKTePUCTHKHU peakuuu. LlenHas u
CTyIeHYAaTas MOJMMEPH3AIHsl, HX OCHOBHBIE OCOOCHHOCTH.

10.  PapukanpHas nomumepusanus. CriocoObl HHULIIMMPOBAHUS CBOOOIHO-paIUKAIBbHOM

MOJIMMEpH3aIUH: POTO-, TEPMUUECKOE HHUIIMUPOBAHUE, UCTIOIH30BAHUE XUMUICCKUX HHUITUATOPOB.
[Ipumepsi.

11.  VonHas noaumepusanusl, €€ BUAbl B 3aBUCUMOCTH OT NIPUPObI MOHOMEPA U THIIA IPUMEHSIEMOTO
KaTajau3aropa.

12. Kartnonnas nonumepusanus. KatanusaTopsl ¥ COKaTaIM3aTOphl. BinusHue npupoasl
pacTBOpUTEIIA.

13.  AnHuoHHasg noaMMepHu3alys, IpUMEHsIeMbIe B peakuu KaTanu3aTtopbl. OCHOBHBIE CTaluU
poruecca.

14, AHMOHHO-KOOpJMHAIIMOHHAs NoJuMepu3anus. TUIbl IPUMEHSIEMbIX KaTaJIu3aTOpPOB.

15.  CnocoOsbl npoBeieHUs peakluu nonuMepusanuu. [lonumepusanus B Macce, pacTBOpe, IMYJIbCHH.
16.  Ilomydenue moauMepoB METOOM HNOJIMKOHAEHCAMH. Ee OCHOBHBIE 0COOEHHOCTH, OTIIMYHE OT
peaKuuu MOJIUMEPU3ALIHH.

17. CtpoeHre MOHOMEPOB, CLIOCOOHBIX BCTYNATh B PEAKLUIO OJUKOHAeHCaunu. DyHKIIMOHATIBHOCTD
MOHOMEPOB U MX CIIOCOOHOCTh 00pa30BbIBATh JIMHEHHBIE U ceT4aThle NoauMephl. [Ipumepsi.

18.  Twumbl peakumii NOJMKOHACHCAIIH. PaBHOBECHAS M HEPaBHOBECHAS TIOJIMKOHACHCAIIHS, TOMO- U
rerepononukoneHcanys. [Ipumepsi.

19.  Xwumuyeckue peaknuy U XUMHUYECKHE MpeBpalieHus nmoimmepos. [lomumepananornansie
IIPEBPALLCHUS.

20. Peakuuu necTpykiuu ¥ CUIMBaHUS NOJUMEPHBIX Leneil. @u3nueckas JecTpyKIus, XUuMUYecKas

THAPOJIUTHYCCKAA ACCTPYKIHUA I'ETCPOLICITHBIX ITOJIUMCPOB. TepMI/I‘ICCKaﬂ, XUMHNYCCKas1, OKMCIIMTCIbHAA
ACCTPYKIMA, MECXAaHHU3M peammﬁ OKHCJICHHSA ITOJIUMCPOB. AHTI/IOKCI/I[[aHTI)I.

21.  Crpykrypa nonumepoB. Konpopmanus makpomosekyi. ' MOKOCTh 1ienu NOJIMMEPOB.

22.  ArperaTHble 1 (ha30BbI€ COCTOSIHUS BEIIECTB. AMOp(HBIE, KPUCTAJUINIECKHE,
KPUCTAJIIIU3YIOIIHECS TOJIMMEPBI.

23.  Tpu Qpu3uvecKux COCTOSTHHUS aMOP(HBIX MOTUMEPOB. TeMIiepaTypsl Iepexoa0B: TeMIlepaTrypa

crexsioBanus (Tc) u remnepatypa texkyuyectu (Tr). CTexnooOpa3Hoe BEICOKOIACTUYHOE U BA3ZKOTEKYUee
COCTOSIHUE TTOJIUMEPOB.

24.  TepMoMexaHHWYeCKHE KpHBBIE aMOP(HBIX MOIUMEPOB. BrusiHue MonekynspHoil Macchl
IIOJIMMEPOB HA TEMIIEPATYPY CTEKIIOBAHUS.

25.  IIpupona pactBopoB BMC. CpoiicTBa pacTBOpoB nosiuMepoB. OrpaHUuE€HHOE U HEOTPAaHUUYEHHOE
HaOyxaHue. Pa30Bble AMArpaMMbl COCTOSTHUS pacTBOPOB NoauMepoB. CTyIHU.

26.  MonexynspHas macca (MM) noauMepoB, Kak CpeAHsIsl KOJTMYECTBEHHAs XapaKTepPUCTHUKA MaCChl
MOJIEKYJI II0JINMEPOB.

27.  OmnpezneneHue MOJEKYJSIPHOTO Beca MOJIMMEPa BUCKO3UMETPHUECKUM METOIOM.

28. OTtHocuTeNbHASL, TPUBEACHHAS U XapaKTEpUCTUYECKas BA3KOCTb, UX pa3MepHOCTH. CBs3b

XapaKTEPUCTUYECKOM BA3KOCTH C MOJIEKYJISIPHON Maccoy nojauMepa. Y pasHenue Mapka-XayBHUHKa-
Kyna. Bucko3znmerpus, Kak METOJI ONIPENENIEHNs CPEAHEBA3KOCTHON MOJIEKYJISIPHOM MaCChI TOJIMMEpA.

29.  Meroabl onpeaeneHus MOJEKYIIPHON Macchl MOJIMMEPOB: OCMOMETPHUECKUA,
BHUCKO3MUMETPUYECKHM, MeTOT AUP Y31, METOT YIIbTPALleHTPUPYTUPOBAHNUS, METO]] CBETOPACCESIHHUSL.
30.  Peakuum otBepxkeHus. HUIIMATOPBI M KaTaau3aTopbl OTBepkIeHHs. Touka reieoOpa3oBaHusl.
31.  Posb MHTHOUTOPOB U PETYIATOPOB PEAKIIMH TOTMMEPH3AIIHH.

32.  KapOouennsie noauMepsl. TUIIBI TOIMMEPOB, CIIOCOOHBIX KPUCTAITN30BATHCS. 3aBUCUMOCTD

TEMIICPATYPBI CTCKIIOBAHHA OT XUMUYCCKOTO CTPOCHUA MOHOMECPOB.
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33. Honudtunen. CrnocoOs! nmomyyenus. CBocTBa MaKpOMOJIEKYI MOJUATUIICHA, B 3aBUCUMOCTHU OT
crioco6oB nomyuenus. [Ipumenenue.

34. HomunponuneH. CriocoObl MoTyueHusl, CBOMCTBA, IPUMEHEHHE.

35. IMonmuuzoOyruneH. CriocoObl OMydeHUsI, CBOUCTBA, IPUMECHEHHE.

36. Iomuctupon. CriocoObl MoIydeHusi, CBOMCTBA, IPUMEHEHUE.

37. DneMeHTOOpraHUYeCcKHe COeAMHEeHNUs. DaacToMepsl. [lonucuaokcansl.

38. [Nomyuenue heHOTBHO-(POPMATBACTHIHBIX CMOJI (HOBOJIAUHBIE, PE30JILHBIE).
39. IomuBuHmmxiaopua. CrocoObl Moay4eHus, CBOUCTBA, IPUMEHEHHE.

40. ITommypertansl. [lonyyenue, npuMeHeHHE.

41. Tonmmakpunonutpui. [lonyuenue, npuMeHeHue.

42. TlonuBununanerar. CiocoObl OTyYeHUS, MPUMEHEHHE

Bonpocsl Mo 0CHOBHBIM pa3jiesiam
AUCHHIUTHHBI «XHMHS BLICOKOMOJIEKYJIAPHBIX coenuHeHuin» (YK-8, ITK-2)

1. [Tonyuenue BMC wMetogom mnonuMmepusauuu. MoHOMepbl [isi  CUHTE3a. MexaHu3MBbI
IIOJINMEPU3aLUH.

2. PagukaneHas monumepusanus. Maumaropel. Biusaue pa3nuyHbiXx (akTOpOB HA PagHKaIBHYIO
nosimMepuszanuto. Ctaauu mpouecca.

3. Karnonnas nonumepuzanus. Karanuzatopsl. Ctaguu npouecca. KuneTtrka noiammepusanuu.

4. AnHnoHHas nonumepusanus. MHUIMMpoBaHue, pocT Lenu U 0OpbIB LIETIH.

5. AHHMOHHO-KOOpAMHALMOHHAas noinumepusanusd. Karamuzarop Iuriepa-Harra. Mexanusm
IIOJINMEPU3ALUH.

6. CrniocoObl npoBeieHus NoauMepu3aluu (B 6J10Ke, B pacTBOPE, CYCIIEH3UU, IMYJIbCHH).

7. Teopus cononmumepuszanuu. Pasinune Mexay paJuKaabHOW U HOHHOHM CONOJIMMEpHU3aLuei.

8. [Tonyyenue noaucTUpoOsIa paIuKaIbHOM U HOHHOM Nonumepu3anueid. XMuMUYECKHE IPEBPALLECHUS
IIOJINCTUPOJIA.

9. OcobenHoctr 00pa3oBaHMs MOJIMMEPOB METOIOM ToJnKoHAeHcanuu. Teopust Kapo3sepca.

10. Knaccudukanus npoueccoB nojaukoHaeHcauy. PaBHoBecHas nonukoHaeHcanus. JlecTpyKuus u
OOpBIB LIETIM TIPU PAaBHOBECHOW MOJIMKOHICHCAIIUH.

11. CuHre3 nonmamMuoB. ['uaponuTuueckas noJMMepHu3anus JaKTaMoB.

Pu3nK0-XUMHUS N0JIMMEPOB
12. TwunpoamHaMuYecKre CBOWCTBA MAaKPOMOJIEKYI B pacTBOpax. Buckozumerpus.
13. CBa3p XapaKTepUCTHUECKOW BA3KOCTH C MOJEKYISIpHOW Maccod M CpeAHHMH pa3Mepamu
MakpoMouiekyil. YpaBHeHne Mapka-Kyna-XayBuHka.
14. MeTtozsl onpeaesieHus CpeIHEBECOBOM U CPEHEUHCIOBOI MOJIEKYJIIPHON MacCHl.
15. Knaccuueckas Tteopust pactBopoB mnonumepoB @Pnopu-Xarrunca. Koucranta Xarrusca,
BUpHAJIbHBIE KOI(DDUITEHTHI.
16. PaBHOBecme B  pacTBOpax  IOJMMEP-PACTBOPUTENH.  TepMOAMHAMUYECKHH  KPUTEPH
pPacTBOPUMOCTH.
17. ruOKOCTb LEMHBIX MOJIEKYII U €€ CBA3b C (PU3UKO-MEXaHNUYECKHMMH CBOMCTBAMU MOJIUMEPOB.
18. Kou¢opmarus moauMepHbIX Lenel. Y caoBus, T0MyCKaroIye MOIHOe «CBOOOIHOE» BpallleHHe.
19. TemmoBoe ABMKCHHE B MOJMMEPHBIX TelaX. CBOOOHO-COUICHCHHAS T,

Du3uKa MoJuMepoB
20. CgoiicTBa aMOp(HBIX U KPUCTAUIMYECKUX MONUMEPOB. TepMoMexaHndeckre KpHBbIE aMOPHBIX
MTOJINMEPOB.
21. BBICOKORJIaCTHUECKOE COCTOSHHE MoiuMepoB. HIDKHMI mpenen  MOJEKYJISpHOW — Macchl,
HEOOXOIMMBIN ISl TPOSIBIIEHHUSI BEICOKOAIACTUYECKON ieopMalnu.
22. Kpucrammueckue nmoaumepsl. BiusHue opueHTanuy Ha MeXaHH4eCKue CBOMCTBA MOJIMMEPOB.
23. XuMuYecKue MpeBpalieHus MoIuMepoB (TIOTMMepaHaIoOrHYHbIe TIPEBPALICHHS, CIIIMBaHUE, OJIOK- U
IpUBUTAs conoiauMepusanus). HaamonekynsapHast CTpyKTypa MoJIuMepOB.

20



RO ~NoOR~LNE

0.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22,
23.
24,
25.
26.
27,
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.

[IpumepHbIe BONPOCH K pyOekHbIM KOHTPOJIbHBIM IO JUCITUIIINHE
«XHMUsI BBICOKOMOJEKYISIPHBIX coenunenuin» (ITK-2)
UeM OTIIMYAIOTCS MOJIUMEPBI OT BBICOKOMOJIEKYJISPHBIX COSTUHEHH?
Otnnurie BMC 0T HU3KOMOJEKYISIPHBIX COCTMHEHUI?
Homenknarypa u ctpoeHue noiuMepoB (KJIACChl U OIKIACCHI)?
Homenknarypa u cTpoeHue oJIMMepoB (Ipymiibl, IOATPYIIIbL, BUbI)?
Buasl nzomepun noiumepon?
[Ipupoansie noaumepsl?
Kayuyk u cuHTeTH4eCKHUEe MOJUMEpPbI?
Oco0sble cBoiicTBa MOTMMEPOB?
Hanmonexynsipasie 00pa3oBaHus U3 MOJIEKYII TOJTUMEPOB?
PenakcannoHnHbie Mpoueccyl B noauMepax?
MounekynsipHO-MacCOBBIE XapaKTEPUCTUKU OTUMEPOB?
CpenneunciioBast 1 cpeHeMaccoBas MOJIEKYJIsipHble Macckl BMC?
Merto/ibl OnpeiesICHUsI CPEHEUNCIOBOM U CPEITHEMACCOBOM MOJIEKYIApHbIX Macc BMC?
Onactuueckas U mactudeckas aedopmanun?
Tepmonnactuueckue 3hPexToI?
[Ipupona snmacTuYHOCTH Kayyyka?
3aBHCUMOCTH pa3Mepa MaKpOMOJIEKYH OT JJIHHBI LENH, UeAIbHbBIN KITyOOK?
PeanbHble K1yOKH, BAMSHUE TEMIIEPATYPbl U PACTBOPUTEIIA HA UX pazmep?
dopma MaKpOMOJIEKYJ B KOHLIEHTPUPOBAHHBIX paCTBOpax U CTeKiIax, Teopema diopu?
[ToBOpOTHO-M30MEPHBIN MEXaHU3M THOKOCTH 1enu?
Tepmoaunamuueckuii cerment Kyna?
[lepcucrentHast THOKOCTH?
Kunernueckass ruOKoCTh 1iemum?
MexaHu3M 377aCTUYHOCTH MTOJIMMEPOB, YIIPYrOCTh UJEAIbHOTO ra3a?
Ypyrocts NoJIMMEpPHOI CEeTKU?
Bsizkoymnpyrocts, ee MexaHuzm?
OHTanbnus cMeueHus s pactsopos BMC?
[Tapamerp PactBopumoctu ['unpaedpanTa?
OHTpomnus cMemeHus 1 pactsopos BMC?
Teopus ®nopu-Xarruuca?
ITapametp B3anmonericteusa @nopu-Xarruaca?
KonnuraruBHbie cBOWCTBa pacTBOPOB MOJTUMEPOB?
HaGyxanue nonumeposn?
Bsi3kocTh pacTBOpOB MOIMMEPOB?
Onpenenenne MOJEKYISIPHON MacChl MOJIMMEPOB U3 JAHHBIX IO BSI3KOCTH PaCTBOPOB?
[TonuanexTponutel?
Bs13k0CTh pacTBOPOB MOJIUAIEKTPOIUTOB?
CocTosiHNA, B KOTOPBIX MOT'YT CYIIECTBOBAThH MOJIUMEPBHI.
TepMomexaHn4YeCKUE KPUBBIE.
TepMomexaHnyeckue KpuBble CTEKI000Pa3HBIX OJUMEDPOB.
CeMelicTBO TEPMOMEXAHNYECKUX KPUBBIX JJIs1 TOJIMMEPTOMOJIOTOB.
BrnusiHue noBbIIeHUs )KECTKOCTH MAaKPOMOJIEKYJT Ha TEPMOMEXaHUUECKHE KPUBBIE.
OneHka BENMYMHBI CETMEHTA U3 TEPMOMEXAHUUECKUX KPUBBIX /IS TIOJTMMEPTOMOJIOTOB.
Bnusinue pexxuMoB UCTIBITAHUM HA XapaKTep TEPMOMEXaHUUECKHUX KPUBBIX.
Oco6eHHOCTH CTEKII000Pa3HOTO COCTOSHUS TTOJUMEPOB.
CBoOOaHBIN 00BEM B TIOJTUMEPaX.
CTpyKTypHOE 1 MEXaHUYECKOE CTEKJIOBAHUE.
CrniocoOsl onpeiesieHrs TeMIepaTyphbl CTEKIIOBaHUS.
3aBHCHUMOCTh TEMIIEPATYPBI CTEKJIOBAHUS OT CTPYKTYPbI IOJIMMEPOB U BIUSHUS JPYTUX (PaKTOPOB.
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PacTspxkeHune cTeKi1000pa3HbIX MOJIMMEPOB.

Bnusinue TemnepaTyphsl Ha KpUBBIE «1ehOpMalis-HaMPsHKEHUE» CTEKII000Pa3HbIX MOJIMMEPOB.

BBICOKO21aCTHYECKOE COCTOSHUE ITOJIMMEPOB.

Kpucrannndeckue cOCTOSHUS TOJIMMEPOB.

CrpoeHne KpUCTAIUIMYECKUX OJIMMEPOB.

CKOpOCTh KpUCTAJIIIN3ALUU [IOJMMEPOB.

BnusiHne Ha KpUCTAIUIM3AUIO TIOJIMMEPOB PA3IHUHBIX (PAKTOPOB.
Kpusslie «aedopmanus-HanpspkeHHe» KpUCTAUIMYECKUX TTOJIMMEPOB.
PacrsxkeHne KpUCTAINIMYECKUX TIOJIMMEPOB.

TepMonrHaMuKa CHHTE3a IOJUMEPOB.

[{enHble U CTyNEHYAThIE MPOLECCHI IOJTUMEPU3ALIAH.
CBoOoHOpaAMKaIbHAs TOJTUMEPU3ALIHSL.

MeTo1b1 MFHUITUHPOBAHUS CBOOOTHOPAUKATBHON TOTUMEPU3AIIH.
Kunetnka cBo001HOpaAUKaIbHON OIUMEPU3ALINH.

BnusiHre KOHIIEHTPAMK HHUIIMATOPA M TEMIIEPATyPhl HA CBOOOJHOPAIMKATIBHYIO IIOJIUMEPU3ALINIO

AKTHBHOCTH MOHOMEPOB B pPEaKIMIX CBOOOAHOPAINKAIBLHOM MOJIMMEPHU3aIUH.
HNonnas nonumepusanus.

Paznuuus Mmexy paaukalibHONW U MOHHOW MOJIMMEPU3ALUSIMH.
HNoHHO-KOOpIMHALIMOHHAS TOJIMMEPU3ALIHSL.

[TonukonaeHcanusi.

Oco0eHHOCTH IIEMHBIX B CTYIICHYATHIX MPOIECCOB MOJIMMEPHU3AIIH.

CrniocoOslI poBeIeHUs IPOIIECCOB MOJUMEPHU3AIUH B IIPOMBIIIIEHHOCTH.
OMYJIbCUOHHAS U CYCTIEH3WOHHAs MTOJIMMEPU3AIUH.

XapakTepHble 0COOEHHOCTH MaKPOMOJIEKYJ KaK PEareHTOB.

Binusinue cocelHUX 3BEHBEB HA XUMUYECKHUE MIPEBPALIEHUS] MAKPOMOJIEKYI.
Maxkpomonekymnsipabie 3PPEKThl IPU XUMUYECKUX MPEBPALICHUSIX MAKPOMOJIECKYII.

KOOHGpaTI/IBHI)IG B3aHMOHCﬁCTBHﬂ IpU XUMHUYCCKUX NPCBPALICHUAX MAKPOMOJICKYII.

CivBaHue TIOJIMMEPOB.

Brichixanue Kpacok.

Bynkanuzanus kayuyykos.

OTBepxICHUE TMOKCUIHBIX CMOJ.
JlecTpyKiuus OJMMEPOB.

Tepmudeckast AECTPYKIHS MO PAIUKATEHOMY MEXaHU3MY.
HepaaukanbHble peakiiuu AECTPYKLHH.
TepMookucIuTenbHAS TECTPYKITHSI.
doToneCTpyKIU.
[TonumepananoruuHble MPEeBpPAIECHHUS.
XHUMHUYECKUE TIPEBPALLICHUS LIEJITION03bI.
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MeToauueckne peKOMEHIALNHU 110 OPraHU3ALMHM CAMOCTOATEIbHONH PadoThI CTY/ICHTOB
HM31105KeHBI B IPHIIaraeMbIX TOCOOHSIX:
1. Yueopuna T.M. Beedenue 6 Xumuro 8bICOKOMOLEKYIAPHLIX COeOUHeHull . yde0.-MeToj. TocoOue st
CTyJICHTOB XUMHUKO-TeXHOJormdeckux QakynbretoB. //T.M.YUuropuna; ®I'BOY BIIO «CeBepo-OceruHckuit
rocynapctBeHHbI yHuBepcuTeT nM. K.JI. XerarypoBa» — BianukaBkas, 2018. — 87 c.
2. Yueopuna T.M. Ilpakmuxym «Bvlcokomonekynsipuvie coeouneHus»: y4e0.-METOA. TOCOOHMe s
CTy[ICHTOB XHUMHKO-TEXHOJIOTHYECKOro Qakynbreta (OakanmaBpuar), Hampaienme — xumus (b1.b.13) /
T.M.Yuropuna; ®I'bOY BIIO «CeBepo-OcernHckuii TocynapcTBeHHbi yHUBepcuTeT M. K.JI.XerarypoBa» —
Baanukaskas, 2018. — 44 c.

Jlumepamypa
1. 1O. JI. Cemunkos, C. ®@. XKunsios, C. JI. 3aiines. Beeaenue B xumuio moaumepoB. —M.: Jlans, 2014. — 222 c.
2. Kupees B.B. BeicokomonekynsipHbie coeinHeHus. /Y 4eOHuK 111 6akanaBpos. - M: KOpaiit, 2013.
3. IlIumonok M.B. CoBpemennsie noiuMepHsie matepuansl. / M.B. Ilumonok. — Munck: Beimiiimas mkona,
2017. — 280 C.: WL - Pexum JIOCTyTA! o TIOJTTTHCKE. — URL:
http://biblioclub.ru/index.php?page=book&id=560815. — bubauorp. B ka. — ISBN 978-985-06-2902-9. — Tekcr:
3IIEKTPOHHBIN.
4. XakumyminH FO.H. Xumus u ¢usuka nonumepoB. @u3nyeckue COCTOSHUS MOJIMMEPOB : yueOHOe mocodue /
Xaxknmymomna FO. H. - Kazawp : UsmarensctBo KHUTY, 2017. - 141 c. - ISBN 978-5-7882-2215-8 - Tekcr:
AIEKTPOHHBII // 9bC "Koncynbrant cTynenTa': [caiiT]. - URL:
http://www.studentlibrary.ru/book/ISBN9785788222158.html - Peskum mocTtyma: mo momrcKe.
4. KysnenoB, B.A. IlpakTukym 1O BBICOKOMOJEKYISIpHBIM coeamHeHusM. / B.A. KysnenoB; MuHHUCTEPCTBO
oOpazoBanusi 1 Hayku P®, deaepanbHoe rocy1apcTBEHHOE OIOKETHOE 00pa3oBaTeNbHOE YUPEKIACHUE BBICIIETO
npodeccnoHanbHOro 00pazoBaHusi «BopoHeKCKHI rocyIapCTBEHHBIH YHUBEpCUTET». — Boponex: M3narensckuit
nom BI'Y, 2014. — 167 c. : cxeMm., Tabn. — (YueOHHK BOpoHEKCKOro rocyIapCTBEHHOTO YHUBEpCUTETa). — Pexnm
nocrymna: o noanucke. — URL: http://biblioclub.ru/index.php?page=book&id=441593. — bubnuorp. B k1. — ISBN
978-5-9273-2141-4. — TekcT: 3NeKTPOHHBIH.
5. KypenkoB B.®., Bynapuna JI.A., 3aukun A.E. [Ipaktukym 1o ¢usnke W XHUMHU BBICOKOMOJEKYISPHBIX
coequaennii. — M.: Komoc, 2008.
6. Tyropckuii U.A., Jynuna O.A. Beicokomonekynspusie coequaenns. — M.: MUTXT um. M. B. JlomoHocOBa,
2015. - 72 c.
7. Cumbupckux E.C. CBoiicTBa pacTBOPOB BEICOKOMOJIECKYISIPHBIX COeAMHEHUH. - MudypuHck: U3a-Bo Muul'AY,
2014.-25c.
8. A. A. Tarep. ®usnueckas xumus nonumepos. // [lox pen. A. A. Ackanckoro. - 4-¢ usf., nepepad. u gom. - M.:
Hayunsrit Mmup, 2007.
9. [lpakTrky™m no xumun U Gusuke noaumepos. //Ilox pen. B.d.Kypenkosa. - M.: Xumus. - 1995.
10. Hluwonox M.B. Ctpykrypa nonumMepabix ten.//M.B.1umonok. Mu.: BI'Y, 2003. - 38c.
11. XoxnoB A.P., Kyuanos C.1. Jlekuuu no ¢puzndeckoid Xumun nojauMepos. — M.: Mup, 2000. — 192 c.
12. Bunorpagoa C.B. [lonukoHieHcalMOHHBIE IIpoliecchl ¥ noaumepsl. — M.: Hayka, 2000. — 371 c.

Bonpocsl kK caMOCTOATEJIbHOM NMOATOTOBKE CTYACHTOB 10 AMCLHUIIJIMHE
«XHMHS BBICOKOMOJIEKYJISIPHBIX coennHenuin» (IK-2)

1. Knaccudukanusi mOITUMEPOB MO XUMHUYECKOMY COCTaBy, MO BEIMYUHE MOJEKYISPHOM Macchl, IO
MPOUCXO0XKICHUIO, 10 CTPOEHUIO OCHOBHOW LIETIH.

2. Knaccudukaiiys moimMepoB M0 XUMUYECKOW MPUPOE OCHOBHOM IIeTH, 1Mo (JopMe MaKpOMOJIEKYI, MO
croco0y MOJTy4eHus, 10 OTHOIIEHUIO K HarpeBy.

3. [omumepuzarus. ['eTepouTHYECKUl 1 TOMOJUTHYECKUN pa3pblB BaJCHTHBIX CBs3ed. PamukanbHas
nonuMmepusanusa. MexaHu3M W CTaAuu pPaJuKaIbHOM NOJHMMepu3anuu. MHUIMaTopbl paauKalbHON
MOJIMMEPU3ALIUH.

4. Kunetnka paaukaibHOW monauMmepusanuu. Peaknum mnepenaum 1enu. PexkomOwunarus. Poct
MakKpOpaJrKaioB U OOpBIB 1enu. BrusHue pa3nuyHpix (GakTOpOB Ha PaIUKATBHYIO MOJUMEPU3AIHIO
(Temmeparypsl, TPUPOIBI KaTaau3aTopa, KOHIEHTpAIlMd MOHOMEpa, JaBieHus). PamukanpHas
cononmmepusanus. Teopus ConoaIuMepr3alni.

5. Karanmutnueckas mnonuMepusamnus. OTIMYATETbHBIE YEPTHI 110 CPAaBHEHUIO C PaJAWKaILHOM.
Nuanuunposanue, pocT MAKpOMOHOB, ITPEKPALLIEHUE POCTA.
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6. Karnonnass monumepusanus. Bo3HUKHOBeHHWE akTUBHOTO 1eHTpa. Karamuzaropel. [lpumep
KaTaJIMTHYECKOM MmoJuMepu3aiuu B mpucyrcTBuu SNCla.

7. Kunetuka KaTMOHHOM MOJUMEPHU3ALUU (3aBUCHMOCTh CKOPOCTH MOJIMMEpHU3AIMU OT KOJIMYECTBA
KaTajn3aropa, CTENEHH TOJMMEpH3allMd OT KOJMYeCTBAa WHHIIMATOpa M MOHoMepa). Poib
COKaTaM3aTropa B KATHOHHOW TOJTUMEPU3AIIHH.

8. Anmonnas nonmumepusanus. Karanmmzatopsl. MexaHn3M aHUOHHOW TOJMMEPHU3AlUU B TPHUCYTCTBUU
amMuJIa Kaliusi B CpeJie )KUIKOTO aMMHAKa.

9. CriocoObl OCYILECTBIICHUS Tpollecca ToiauMepu3anuu (OovHasi, B PacTBOpPE, IMYJIbCHOHHAS WU

CYCIIEH3UOHHAas).

10. Monnas comonmuMepusanus. Pa3immuus MexIy paaukaabHOW M MOHHOM corojmMepusanueii. Teopus
COIIOJIMMEP3aLIUH.

11. ITonumepsl HENpeAeNbHBIX apoMaTH4YecKuX yrieBoaoponoB. Ilomuctupon. Ceipbe, MeXxaHU3M
MOJIMMEPU3AIUH.

12. CriocoObl  mosydeHHs TMONMUCTUPOJIA. XUMHUYECKHE IpeBpamieHus noiuctupona. [lomyuenue
HMOHOOOMEHHBIX CMOJL.

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

14. TepmoguHaMUKa MOJUKOHJEHCAMU. MexaHu3M pPaBHOBECHOH monukoHaeHcanuu. [Iponecch
JNECTPYKIUU U 00pbIBa LIETIH [IPU PAaBHOBECHOMN MOJMKOH/IEHCALIUH.

15. Cnoco6bl  monyuenue mnonmdTUIeHTepedTanata. Ceippe. XumuzM mnporecca. OcoOeHHOCTH
nosrydaeHuss w3 gumetwirepedranata (JAMT) um sTuneHrmkons, w3 TepedTaneBOd KHCIOTH H
STUJICHIIUKOJISL.

16. Cunte3 mnomuamunoB. Ceippe. [IpombinuieHHBIE  CMOCOOBI  MONY4YeHHSA. | MApOIUTHUYECKAs
MOJIMMEpHU3aLHs JJAKTaMOB.

17. Xumuueckue mpeBpallleHus [OJMaMUAO0B  (3aMEIllleHHe BOJOpOJa B  aMMJHBIX  TIpyIIa,
B3aUMOJIEHCTBHE C (POPMaJIBbIEIHIOM B IPUCYTCTBUH KUCIIOT).

18. Metoabpl ompeneneHUus MOJEKYISIPHBIX Macc moiaumepoB. CpernHeBecoBass W CpPEAHEUYHCIIOBAS
MOJIEKYJIsIpHbIe Macchl. OCMOMETPUYECKHI METO/.

19. VpaBuenne Mapka-Kyna-XayBunaka. CBs3b XapaKTepHCTUUECKOH BS3KOCTH C MOJIEKYJISIPHOW MacCoi
U CPEIHMMH pa3MepaMu MaKpOMOJEKYJ. BHCKO3UMETpUUYECKUI METOX ONpPENEICHUs] MOJIEKYJIIPHOU
Maccel  mosuMepoB.  OmpeneneHue  CTENEHH  CBEPHYTOCTH M (OPMBI  MaKpOMOJEKYJ
BHCKO3UMETPHUECKH (3HaYEHUE TI0Ka3aTeNs «a» B ypaBHeHUN Mapka-KyHa-XayBuHKa).

20. Indy3noHHBII METO/ OTpeeNIeH s CPETHEBECOBOM MOJIEKYIsipHON Maccel. Meton Jlamma. Meton
yIABTPALCHTPUPYTUPOBAHUS.

21. CBeropaccessHUe Kak METOJI OTMpECIICHUS CPEIHEBECOBOW MOJICKYJSIPHONH MacChl. XHWMHYECKHM
METO/]I OTIPEAEIIEHUS MOJIEKYJIIPHOU MAacCHI.

22. PactBopsl monmumepoB. DakTopbl, ONpEAENSAIONIMe pacTBOpeHHe U HaOyxaHHE TOJMMEPOB.
Tepmoaunamuueckuit kputepuii pactBopumoctd. OueHka ruokoctd nenu. IIoHATHS «Xopomuiy U
«ITOXOW» pacTBOPUTEINb.

23. Knaccuueckast Teopust pacTBOpoB monumepoB driopu-Xarruaca. 3aBUCUMOCTb OCMOTHYECKOTO
JaBJIEHHUS OT KOHLEHTpauuu nonaumepa B pactBopurene. Koncranta Xarruhca, BUpHaJIbHbIE
K03 HUIIMEHTHI U UX (GU3HUUECKUN CMBICTT.

24. PaBHOBecHe B pacTBOpax IOJIMMEP-PacTBOPUTENh. BO3MOXKHBIE CIydall pacClOCHUs CHUCTEMBI
aMOp(QHBII MosMMep-pacTBOpUTENb. 0-ycioBus, O-pactBopuTens, 0O-remneparypa. Dusnueckuit
cMbica O-temnepatypsl. «HeBo3myllieHHbIE» MAKPOMOJIEKYIIHI.

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

26. 'mOKOCTh TEMHBIX MOJEKYIT U €€ CBS3b C (DHU3MKO-MEXaHHYECKUMH CBOMCTBAMHU IIOJIMMEPOB.
[ToreHnansHOE 3HAUYEHUE SHEPrHMM BHYTPEHHEro BpauleHus. llepemernieHue OTIAENBHBIX THOKUX
Y4acTKOB MaKpOMOJIEKYII.
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27. Konpopmanusa mnonumepHbix 1eneil. OcHOBHbIE BUAbl KoH(opmaruii. BHyTpeHHee BparieHue
MaKpOMOJIEKYJI. 3aBUCUMOCTb MOTCHIIMAIBHOW DHEPIUU OT yIJIa IOBOPOTA. Y CIOBHS, JOIYCKAIOIIUE
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 KOHLAMU MaKpPOMOJIEKYJIbI.
TepmoauHamMuueckass BeposATHOCTh Lend. [lapamerp skectkoctu nenu. PakTopsl, ONPEACIIAIOLINE
rMOKOCTh LIeNU MosiuMepa (BeJIWYMHA MOTEHLUAIBHOIO Oapbepa BpallleHHs, MOJIEKYJIspHas Macca,

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

30. CnocOOHOCTh IOJUMEPOB K KpHUCTAIM3ALMKM (CTPOEHHE LEMH, 3HEPrus MEXMOJIEKYJISIPHOTro
B3aMMOJICHCTBUS, THOKOCTD IIEITH, INIOTHOCTh YIAKOBKH MOJICKYI).

31. CoiicTBa aMOp(HBIX M KPUCTAUIMYECKUX IMOJIMMEPOB. TepMOMeXaHHMYECKHE KpUBbIE aMOPQHBIX
nonumepoB. [IpakTuyeckoe 3HaUeHHE yUeHUS O (Pa30BbIX U (PU3HMUECKUX COCTOSHHUSAX MOJIMMEPOB.

32. BbICOKOR1aCTUYECKOE COCTOSIHUE IOJUMEPOB (TepMoAuMHaMuKa). HukHuil mpenen MoJeKyJIsipHOM
Macchl, HEOOXOAMMBIH ISl IPOSIBIIEHUS BBICOKOAIACTHUYECKON AeopMari.

33. Bsskorekyuee cocrossHue noaumepoB. Kpucramimueckue nonaumepsl. KpuBas pacTspkeHus
KPUCTAJJINYECKOrO MoJinMepa. BinusiHue opueHTannyu Ha MEXaHUYECKUE CBOWCTBA IIOJIMMEPOB.

34. CTpykTypa U OCHOBHBIC CBOWCTBA MOJIMMEPHBIX Tesl. AMOpGHBIE U KPUCTAIMYECKUE MOJIUMEPHI.
Temneparypa creknoBanus. MexaHu3M KpUCTAIUIM3ALNAH.

35. XuMuueckue NpeBpalieHus M[OoJMMepoB. Peaknuu, NpUBOAALIME 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. HagmounekynspHas CTpyKTypa [OJTUMEPOB.

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

JIABOPATOPHAS PABOTA Nel

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

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

1.2. Iloozomoeka k pabome:

1. I3y4uTh 3aKOHOMEPHOCTH PaTUKAIBHON TOTUMEPU3AIINH IO KOHCIIEKTY JISKITUH 1 PEKOMEHI0BAHHOM JTUTEpaType.
2. B paboueii TeTpanu MpeacTaBUTh:

a) CXeMBbI peaKIui OTACIBHBIX CTAIMH ITOIMMEPH3AIIHH;

0) KMHETUYECKHUE YPABHEHMSI, OIMCHIBAIOIINE MIPOIECC MOJUMEPU3AIIUU B Macce.

3. Hamucath ypaBHEHHE MOJMMEPHU3AIMU CTUPOJIA, METUIIMETAaKpUiIaTa B MpucyTcTBUU nepekucu oenzomna (I1b).

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

1.3. Pabouee 3adanue:

1. HpOBeCTI/I MOJIMMEPU3AUIO CTUPOJIA, METUIIMETAKpHUJIaTa B YCIIOBUAX OAHOT'O U3 CICAYIOUINX BAPUAHTOB:

a) temmneparypa 60, 70 u 80°C; konmnuectso I1b 0,5% macc. (0T MOHOMEpa); TPOAOIKUTENBHOCTE 3 Haca;

6) remmeparypa 80°C; xommuectBo wmuuimaropa IIb 0,1%; 0,3%; 0,5% wu 0,7% wmacc. (or MoHOMepa);
MPOJIOIDKATENBHOCTH 3 4aca;

B) Temmepatypa 80°C; xommyectBo unumaropa 116 0,3% u 0,5% macc. (0T MOHOMepa); MPOAOIKUTEIBHOCTE 2
WM 3 4aca;

r) Temneparypa 90°C; konmaectBo nauimaropa I1b 0,1%; 0,5% macc. (oT MoOHOMEpA); IPOIOJDKATENHHOCTD 1, 2 1
3 yaca.

2. B xax10il amiyne onpeaesuTh:

a) BBIXOJ mmonmMepa (BT U %);

0) ckopocTh monmMepu3anuu (B %/dac mim %/MuH, B MOJIb/J-CEK).
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3. Tlony4yeHHbIe pe3ybTaThl CBECTH B TAOJHUILY M MMOCTPOUTH TPAdUKH 3aBUCUMOCTH CKOPOCTH TOJUMEPH3AIIUN OT
HcCIeIyeMoro gaxkropa.
4. CnenaTh BBIBOBI O BIUSHUN 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

Ipu6opsbl
AMIynbl;
MuKpoOIOpeTKa EMKOCTBIO 5 MIT;

9-10;

9-10T;

80-100 mu;

400-600 mu

Koi0b1 KoHnueckne eMKOCTRIO 50 MiT;

KanenbHast BOpoHKa;
CrakaHbl eMKOCTBIO 250 MiT;
Boponxka;

Yawxku Iletpu

Memoouueckue pexomenoayuu no bINOJIHEHUIO IKCREPUMEHMAILHOU YaCmU
B deTwlpe aMmyibl 3arpy’karoT yKa3aHHOE B 3aJaHHU KOJIMYECTBO HHUIIMATOPAa M MO 2 T CTUPONA. AMIYNbI 3aKpBIBAIOT
KOpKOBbIMH TpoOkamu. [locie pacTBOpeHHs WHHIMATOPA aMITyJbl MMOMEMIAIOT B TEPMOCTAT C 3aJaHHOW TeMIepaTypoil u
BBIACPKUBAIOT HCO6XO,Z[I/IM06 BpEMH. Ilo oxonHuanuu MOJIMMEPU3alU  OXJIAXKAAKT aMIyJibl, IOJUMEP PACTBOPAIOT B
apoMaTHYCCKOM WM XJIOPHPOBAHHOM YTJICBOIOPOJAE, OCAXKMAIOT B CIHUPT WM METPOJCHHBIH 3(GUp, MPOBEpPSs MOJHOTY
OCaXKICHUS.
[MosuMep NPOMBIBAIOT OCAaUTENEM, OTQHUIBTPOBBIBAIOT U CYIIAT B MPEABAPUTEIHHO B3BEIICHHBIX yalikax [leTpu cHavana Ha
BO3/yXe, 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 MONUMEPHU3ALMH 110 PEKOMEHJOBAHHOW JUTEpaType W KOHCIEKTY
JIEKIIUH.
2. B paboueii TeTpaay MpeacTaBuTh:

a) CXEeMbl peaklMii OTAENBHBIX CTaIHi NOIMMEPH3ALINY;

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

3. Hammcare ypaBHeHMe TOJIMMEpH3AIMU CTUPOJa, METWIMETAKpHiaTa B TPHUCYTCTBHM IIEPEKHCH Jaypuia W
JVHUTPIIA a30-0MC-M30MACIISTHOM KHUCTIOTHI B KAUeCTBE MHUIATOPA.
4. TloAroToBHUTH ¥ 3aTIOJHUTE TaOJIUIIBI TS 3ATIFICH PE3YITHTATOB.

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 TAOIHITY.

]

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 Y%
q, q, MOH. q, MOH. q, MOH.
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Puc.1 [Ipubop asst CyCrIieH3UOHHOU MOJIMMEPU3AIIUN
1 - kpyriogoHHas 3*-ropias konba
2 - MelIanka ¢ IPUBOJOM H TUAPO3aTBOPOM; 3 — 0OpaTHBIN XOJIOIHIHHUK

15. Memoouueckue pekomenoayuu no ebINOIHEHUIO IKCHEPUMEHMATLHOU YACIMU

B crakane (wmn nmpoGupke) pactopsitoT 0,34 T NOMMBUHUIOBOTO criupTta B 60T AUCTHUUTMPOBAHHOMN BOJIBI MPH
HarpeBanuu 10 60°C.

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

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 BOLY B XOJOJWIBHHK M OIMYCKAIOT KOOy B BOJsAHYI0 OaHro. [Tpy HHTEHCHBHOM
NepeMelMBaHUY OAHNUMAOT TeMiiepatypy 10 80° C 1 mpOBOIST MOMMMEPU3ALIMIO TI0 33JaHHOMY PEXKHUMY.

CKOpOCTh MEIIANKH PETYIMPYIOT TaK, YTOOBI CTUPON Pa30MBAJICS HA OTAENBHbIC IITAPHKH (TPaHyJIbl) HEOOMBIIION
BEJIMUMHBI, HE COSIMHSISICH B OOLIYI0 Maccy. YCTAaHOBICHHYIO B Hauyaje MpoIecca MOCTOSHHYIO CKOPOCTh MEIIKU
HEOOXOIMMO TOJJICPKUBATh B TEUCHHE BCETO Mpoliecca MOMMMEPU3allii, HE JOMYCKas OCTAHOBKA MEIIAJIKUA BO
m30eKaHne CITMIAHKS IIAPUKOB M 00pa3oBaHus 6ecpOpMEHHOTO KOMKA MTOIMMepa

B Gane pexomeHyeTcs TOANEPKUBATh 38JaHHYIO TEMIIEpaTypy, He JA0IyCcKasl Iieperpena

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

I'0TOBBII IPOAYKT OTGMIBTPOBBIBAIOT, HPOMBIBAIOT, IIPOCYIINBAIOT 1 B3BEILIUBAIOT.

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 OJTyYeHHUsI OJUCTHPOJIA B CYCIIeH3UH (B Bec. I)

Howmep peuentypst
KommnoneHTsI

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

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

Ipuboper:

- KOJIOBI C MPUTEPTHIMU MPOOKaMHU eMKOCTBEO 25-100 M,

- IpalyMpOBaHHAas MUITETKa eMKOCThIO 5-10 M1 ¢ nenenusvu o 0,2 Mo,

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

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

- Pe3UHOBASI TPy,

- crekyisHEBIN GrIbTp LotTa Nel wm Ne2.

Buckosumerp VYOemnoma MO3BONSET ONPENETUTH BA3KOCTH PACTBOPOB IOJMMEpa MPH  Pa3IUYHBIX
KOHIICHTPAIHSIX.

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

Puc. 1. Buckozumerp Yoewioga

1 -pesepByap;

2 - I3MEPUTEIIHHBIN HIAPHIK;
3 - KamuwIp;

A, b - MeTKH;

4,5, 6-TpyOKH

Iloozomoeka euckozumempa:
Bucko3nmeTp TIaTensHO MOKOT TOpsiYel XPOMOBOM CMECHIO, 3aTeM OOJBIINM KOJIMYECTBOM TOPSYEH BOIPI,
OIIOJIACKMBAOT JUCTWIIIMPOBAHHOM BOJIOM U CyLIaT.

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

B BaKyyM - Kady.

IlIpuzomoenenue pacmeopa noaumepa:

N3menpueHHBIN 1 BBICYIIICHHBIN TOJIMMEP PACTBOPSIIOT B MOJXOSIIEM PacTBOPUTENIE (JUII KOTOPOTO B Mape ¢
JIAHHBIM TIOJIMMEPOM HMEIOTCs TaOnuuHble nanHbie K u o). PactBoputens mpeaBapUTe/IbHO HEOOXOAMMO IEPErHATH.
Hagecky nommmepa mogduparoT TakuMm 00pa3oM, 9TOObI TSI UICXOTHOTO PAcTBOPa MOIMMEPa OTHOCUTEITBHAS BSBKOCTb Mom.=
1,5 mpu Temrieparype mamepenus. PacTBop (GMIIBTPYIOT OT B3BEMICHHBIX YaCTHUI] Yepe3 CTEKITHHBINA (prbTp Nel v Ne2,
JInst iCKITIOYeHNsT BOBMOXKHOCTH M3MEHEHHsI KOHIICHTPAIMK PacTBOpa MEPBYIO, OYEHh HEOOJNBIIYIO TOPIUIO (pritbTpara
0TOpaCHIBAIOT.

IIposedenue uzmepenuii:

B Buckosumerp uepe3 TpyOKy 4 HaIMBAIOT OKOJIO 5 MJI PAaCTBOPUTENS, YCTAHABIMBAIOT BUCKO3MMETD B
TEPMOCTaT W BBIACPKMBAIOT MpU Temrieparype mmeperust 10-15 muH. K TpyOke 5 mpHCOeqUMHSIOT PE3NHOBYIO TPYIITY,
3aKpBIBAIOT KpaH Ha TPYOKe 6 W C TIOMOIIBIO IPYIIM TPIOKIBI TIPOMBIBAIOT KAWL 3 U U3MEPUTENBHBIA MIApHK 2,
BCACHIBAs KHUIKOCTh Ha 1 cM BbIIIe BepxHel MeTKU. [locie 3Toro cHoBa 3aMoNHAIOT KAMWLIAP U U3MEPUTENBHBIN IIapUK,

29



OTKpBIBAIOT KpaH Ha TPyOKe 6 M OTMEYAIOT 10 CEKyHIOMEpPY BPEMS MCTEUSHHUS] PACTBOPUTEINS OT BEPXHEH MO HIDKHEN
METKH N3MEPUTETHHOTO IIapuKa 2.

Bpemst icTeueHus onpenensioT He MeHee 5 pa3 u OepyT cpefiHee 3HaUCHHE.

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

OrmpenenuB BpeMs HCTEISHUS PACTBOPHUTENS {o, yau, CITMBAIOT PACTBOPHUTEND Yepe3 TPYOKY 4, BBIIABINBAS €T0 W3
KarwuIApa Mpy MOMOILM TPYILH, a 3aTeM YAAJISIOT OCTaTKH paCTBOPUTENSI BOAOCTPYHHBIM HACOCOM, IPUCOETUHEHHBIM K
TpyOKe 4.

B cyxoif BuckozumMerp depe3 TpyOKy 4 BHOCST TpaIyHpOBaHHOW NHIIETKOW SMIT pacTBOpa IMOIMMEpa W CHOBA
YCTaHABJIMBAIOT BHUCKO3UMETP B Tepmoctar. [locne 15-TM MHHYTHOTO 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.

Ecimi Mom MCXOAHOTO pacTBOpa OKaKETCSI 3HAYMUTENBFHO Oombie 1,5, To pacTBOp pa3OaBistOT B BHCKOZHUMETPE,
NO0ABIISIST TIMIIETKON OTIpe/ieNieHHOe KOMM4YecTBO pactBoputerd. Ilocne mo0aBieHws! pacTBOPHTENS PacTBOP TIIATETIHHO
MepeMelIMBAIOT HarHETaHUEM BO3yXa IpyLIei uepe3 TpyOKy 5 MpH 3aKpbITOM KpaHe TpYOKH 6.

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

PactBop ¢ Mom Omu3koli Kk 1,5, pa3baBisrOT YIS MOCICAYIOIIMX U3MEPCHHN BSI3KOCTH TaKUM OOpa3oM, YTOOBI
WHTEPBAIBI TMOMYYaeMbIX KOHIICHTpALMH ObLTH NMPUOIM3UTENIFHO ONMHAKOBHL [l 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 momy4aeMpIxX TakiM 00pa3oM pacTBopoB ¢ koHteHTparmsiMi C1, Co, Cs, Cs 1 Cs 0603Ha9aeTcs 1, B,
ts, b, t5 (C1 - KOHIIEHTpALIHIS HICXOIHOTO PACTBOPA).

[lo oOxoHYaHMM W3MEpPEHUI PACTBOP BBHUIMBAIOT W3 BHCKO3UMETPA, a BUCKO3MMETp 2-3 pa3a TUIATEIBHO
TIPOMBIBAIOT PACTBOPUTENIEM C OOs3aTENFHBIM MHOTOKPATHBIM TPOMBIBAHMEM KAMMIUIApAa W WU3MEPHUTENBHOTO IIapuKa,
TIOCJIE Yero TPOBEPSIOT BpeMsl MCTEUEHHs pacTBOpHUTENs 10, wu CpeaHee 3HaueHue tO0 JOMHKHO BOCHPOHU3BOJIUTHCS C
TOYHOCTBIO 710 0,2-0,3 ¢. Pe3ynbTaThl M3MEpeHHIA BHOCST B TaOJIHUILY.

BpeMﬂ HCTCYCHUA PACTBOPOB IIPU UBMEPCHUH BA3KOCTH

PactBopureins PactBopsl nonumepa PactBoputens

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

Jns pacTBOpa Ka)kJ10M KOHILIEHTPAI[MU TPOBOAAT S U3MEPEHUN U ONIPEAENSAIOT CPEIHEE 3HAUEHUE U
OIMOKY N3MEPEHHIA.
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Oobpabomka pe3yn1omamos IKCnepumeHma:

t

OTHOCHUTEIbHAS BI3KOCTD: namH = —

ty

S

n—m, _t-t

V ienpHAS BA3KOCTD. Ny =—— = =1, —1 IIpuBeneHHas BA3KOCTD: Dopus. =
' o Ly '

yO.

0‘\

Puc.2. 3aBucumMocTh HpI/IBelIeHHOﬁ BSAIBKOCTH 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*®
3HaueHue KOHCTaHT K 1 oL 711 HEKOTOPBIX Map MOJIMMEP-PacTBOPHUTENH NPUBEICHBI B Ta0I. 2.
Tab6muua 2
[Monumep PactBopuTens T, °C K-104 o
Hommaxpunorutpun (ITAH) Jumernndopmamun 25 3,92 0,75
Homumernnmerakpmiar (IIMMA) Aueron 20 4,52 0,62
Homuerunon Benzon 20 1,23 0,72
P Tonyon 25 17 0,69
[TonMBUHUIIOBBIN CIUPT Bona 25 3,0 0,50
[MonuaTunenrepedranar ®deHon 50 5,52 0,71
3aoanue:

TTonyumTe OT TmpemojaBareis MOJUMEpP M PACTBOPHUTENh, COCTAaBbTE INIAH HcciemoBaHuii. Ha ocHoBe
SKCIEPUMEHTAIbHBIX JAHHBIX PpACCUUTANTE MOJEKYISIPHYI0 MacCy MoauMepa. Pe3ynbTaTsl HKCIIEpUMEHTa
odopMHTE B BHJIC TAOJIHUIIBI U CIICTANTE BHIBOIBI.
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TecToBble 3a1aHUsl K Py0esKHBIM aTTeCTAMOHHBIM KOHTPOJIbLHBIM PadoTaM IO AMCIHUIIJIMHE
«XUMHs BBICOKOMOJIEKYJISIPHBIX coeimHenuin» (oopa3ubi), (IK-2)

Baok 1

[Ipu aHMOHHOI MTONMMEpHU3ANY PACTYIIUE IIETTH HECYT Ha KOHITaxX

YACTUYHBIN WJIU TTOJIHBINA MOJOXKUTEIbHBIN 3apsij
YAaCTUYHBIN WJIW MOJHBIA OTPULATENbHBIN 3apsi
CBOOOTHBIN pagrKal

KaTUOH-paIUKal

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

MMPOTOHHBIC KUCJIOThI

AIPOTOHHBIC KUCJIOTHI

K annonHo# nonuMepusanyuy CKJIOHHBI MOHOMEPBI
C IIOBBILIEHHOW 3HEPTUEH CONPSIKEHUS

C OHM>KEHHOU 3HEPrueil conpspkeHust

B MOJIEKYJIaX KOTOPBIX OTCYTCTBYET COIPSKEHUE

OTHOCSIIINECS K OKCOCOCAMHEHHUSM (KapOOHHMIBHBIM COCMHEHHSIM)

K aHroHHOI noaumMepu3anuu CKJIOHHBI TE€ U3 MOHOMEPOB, Y KOTOPBIX AJNEKTPOHHAS IUIOTHOCTh IBOMHOI CBSI3U:

=

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

Karanuzatopamu aHHOHHOW MOTUMEPU3ALINHN SBIISIFOTCS
ocHoBaHuA JIpronca

LIETIOYHbIE METAJLIIBI

kucIoTel JIbronca

MPOTOHHBIE KUCIOTHI

karamu3aTopsl Opunens-Kpadrca

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

aMUJ1 KaJust

kucioTsl JIbronca

AXTUBHBIMU KaTaJIu3aTopaMu AHHMOHHOH MOJIMMCPU3ALNU SABIIAAKOTCA NPOAYKTHI, 06pa3y}omnecsi IIpH NPOITyCKaHUH

oJie)MHOB Yepe3 CMECh HATPUHMAJIKUIIA, AJIKOTOJISITA U TAJIOTCHU A HATPHs, Ha3bIBAGMBbIC

AITKOTOJIITHBIE KaTalIn3aTophI
os1e(hMHOBBIE KAaTaIH3aTOPBI
"an(puHOBBIE KaTaTM3aTOPHI"
IKHJITAJIaT€HUTHBIE KaTaJH3aTOPhI

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

MTOBBIIIIEHHOHN SHEPTUEl CONPHKEHMS (CTUPOIT, TUEHBI)
MTOHMKEHHOMN 3HEPTHeH CONpPSKEHUS
3NEKTPOHOAKIIENTOPHBIMH 3aMECTUTEIAMHU
OJEeKTPOHOAKLENTOPHBIE 3aAMECTUTENN 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 1enn

oOpbIBa 1eTH

JETUAPUPOBAHUS

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

MPUCOCAMHCHUSI MOHOMEPA K KaTHOHY KaTalau3aropa

MPUCOCIMHEHISI MOHOMEPA K aHHOHY KaTaian3aTtopa

BHEJIPESHUS MOHOMEPA I10 TOJISPU30BAaHHON CBA3H METAILI-YTIEPO

[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 OJIMMEpH3aLuei
-CH,-CH-
0=C-OCH,
- CH; - CH(COOH) -
- CHz - CH(CHO) -
-CH,-CH-

0-CO-CH,

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

O-CO-CH,

[MpuHnMnUMansHOH 0COOEHHOCTHIO0 AHHOHHOMW TIOJIMMEPU3AIIAH SIBJISIETCSI TO, YTO B ONPECICHHBIX YCIOBHAX OHA
MpoTeKaeT

0e3 peakuny MHULIMAPOBAHHUS

0e3 3JIeMEHTapHO!N peakiluy Mepeaayu ey

0e3 JIeMEHTapHON peakuuy 0OpbIBa LIENH

¢ oOpazoBaHueM "KUBBIX" TIOJIMMEPOB

Y cTaHOBIEHO, YTO CKOPOCTh AHUOHHOW NOJIMMEPU3ALNAH TPOIIOPLIMOHAIbHA

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

v =k[M] - V[Ki]

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

MOHOMepI)I, BCTYyIMarOmMe B aHUOHHYIO ITOJIMMEPHU3alUIo, 110 peaKHHOHHOﬁ AKTUBHOCTHU MOKHO PacCIlOJIOXXUTH B
ps:
OyTaIueH>METHIMETAaKPUIAT>METAKPHUITOHU TPUIT>CTUPOIT>AKPUITOHUTPUIT
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CTHPOJI>METHIIMETAKPUIIAT>aKPUIOHUTPUIT>0yTaiueH
AKPHIIOHUTPHII>0YTaANEeH>METHIMETaKPHIIAT>CTHPOI
AKPUIIOHUTPHUIL>METaKPIIIOHUTPHI>METHIIMETAKPHIAT>CTUPOI>0y Ta e H

[Tpu annoHHOI NoAMMepHU3auu ArueHoB (OyTaaueHa HaTpUEM) J1Ba paAUKaI-HOHA COSAUHSIOTCS ¢ 00pa3oBaHHEM
auMepa

nojauMepa

paaukana

KaTHOH-paJuKaia

OOpEIB TIENH TIPY AHKOHHOM TTOTMMEPH3AITAH

MTPOUCXONT B PE3YJIbTATE CTOJIKHOBEHHUS MOHA KapOOHHS PACTYILEH IIeMH C aHKOHOM
CBsI3aH C TPUCOCIMHEHUEM ITPOTOHA

CBSI3aH C OTIICTUICHUEM MOJICKYJIbI BOJIbI

CBSI3aH C OTHICTICHUEM IIPOTOHA

[NonmuMmepuzanus, TpoTeKarolias yepe3 00pa3oBaHUE HOHOB HAa3bIBACTCS
paguKaIbHOI

HOHHOU

stepupuKanuei

KOHJICHCaluen

WuannuaTopaMu aHHOHHOM ITOJIMMEPU3AIAHN SIBISIIOTCS] COCTUHEHUS, CIOCOOHEIE
00pa3oBBIBATH PaIUKAIIBI

TeHEePUPOBATh PEAKI[HOHHOCIIOCOOHBIC AaHUOHBI

TeHEePUPOBaTh PEAKIIHOHHOCIIOCOOHBIC KATHOHBI

00pa3oBBIBATH HOH-PAAUKAIIBL

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

HMMeEET OTPULIATEIbHBIA 3aps

MIOJIOXKUTENBHBIN 3apsiy

PeaKL{HH WHHUIOWHUPOBAHUS B aHHMOHHOU MMOJIMMCPU3ALIN 3aKIIFOYACTCA BO B3aHMO,Z[GﬁCTBPIH
KaThuoHa ¢ MOHOMEPOM

aHUMOHAa C MOHOMEPOM

CB060,I[HOFO paaukaia ¢ MOHOMCPOM

MOHOMEpA C KOMINUIEKCHBIMH COCAVMHCHUAMU IEPEXOJIHBIX MCTAJIJIOB

B kakux pacTBOPHUTEISIX OOBIYHO MPOBOISIT AHHOHHYIO MOJMMEPH3AIIHIO
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 CBSI3HM B MOHOMEDE:

MMpeaAMECCTBYET BOSHMKHOBCHUC KOOPAMHAIITMOHHOI'O KOMIIJICKCA MEX Y MOHOMEPOM U AKTHUBHBIM LICHTPOM
MpEeIIECTBYET BOSHUKHOBEHHE MaKpOPpaIUKasa

MPEAIECTBYET BOSHUKHOBEHNE MAKPOKAaTHOHA

MPEAECTBYET BOSHUKHOBEHHE MAKPOAaHUOHA

MoHHO-KOOpAMHAIIMOHHON MTOJIMMEPU3AIUEN HA3BIBAIOT
KaTaJIUTUYECKUHN Mpoliece
CBOOOTHO-PAMKATIBLHBIN MPOIIECC
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IpoIiecc resieo0pa3oBaHus
nporiecc 00pa3oBaHUs KOJIOUIOB

Karanuszatops! Llurnepa-Harra 3t0:

komiurekcsl Al(CzHs)s ¢ TiCla

FeBrs;

TiCl, ¢ Al(CH3)s

TiCly4

AHNOHHO-KOOPIUHAIIMOHHAS [TOIMMEPHU3AIHS TPOTEKAET C yIACTHEM
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 IOIMMepa

KaTanuzaTopsl, BBI3BIBAIOIIIE CTEPEOPEryINPOBAHNE B IPOLIECCE MOTMMEPU3alMU Ha3bIBAIOT
HecTepeocTeuPpUIecKIMU

HeCTepeOCeIeKTUBHBIMU

CTEPEOCEeNICKTHBHBIMH

cTepeocrenupuUeCKUMU

Haubonee pacipoctpanennsiii katanmmuzarop Llurnepa-Harra

koMmIuiekc BFz ¢ Bogoit

KOMIIJICKC HUHTHAPpUHA C aMMHUAaKOM

KOMIIJIEKC HUTPOIIPYCCHUIA HATPHS

komrIutekc terpaxiopuaa Tutana TiCls ¢ tpustunamomutreM Al(CoHs)s

HonHO0-KOOpAMHAIIMOHHAS TTOJIMMEPU3AIIHS OTIMYAETCS OT MIOHHOM TEeM, YTO aKTy HNPUCOSANHEHUS MOHOMEPA
MPEIIeCTBYET €ro KOOPAMHAIUS Ha KaTalu3aTope

MPEIIIeCTBYET €ro HOHU3AIUS B PACTBOPE

croco0cTByeT (POTOXMMHUYSCKOE HHUIIMUPOBAHUE

MPEIIeCTBYET €ro KOOPAUHAIUS Ha aKTUBHOM IIEHTPE

[Tpn monumepu3anmy Ha Kataiauzatopax Llurnepa-Harra koopanHanms

o0ecrieunBaeT MPUCOEMHEHIE MOHOMEPA B OIPEACIICHHOM POCTPAHCTBEHHOM TOJIOKEHUH
obecnieyrBaeT NPUCOCIMHEHNE MOHOMEPA B OECTIOPSAI0YHOM HPOCTPAHCTBEHHOM MOJIOKEHUT
cnocobcTByeT ycuneHuro cBsi3u Ti - C

crocobcTByeT ocnadneHuto cpsizu Ti - C

Baok 3

Kakoro cnioco6a monmumepu3aiuu He CyIecTBYeT
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 3aKI09aeTcs B NOJMMEPU3aIllid MOHOMEPa
B BOJIE

B MIPUCYTCTBUU OPTaHUYCCKOTO PACTBOPUTEIIS

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 OTBOJI TEILIa
YMEHBIIACTCSI BSI3KOCTh CPEIIbI
yIIy4IIaeTcst OTBOJ TeIlia
YBEIIMYUBACTCS BA3KOCTH CPEIBI

Bnoynyro monmumepu3anuo NpoBOAST

B IIPHCYTCTBUH OPTaHUIECKHUX IEPEKUCeit
B nipucyTcTBUU SnCly

B IIPUCYTCTBUU MHUIIMATOPOB

B IIPHCYTCTBUY MUHEPAIBHBIX KUCIOT

briouynyto moaumepu3auio mpoBOIsST
C MaJIol CKOPOCThIO

C BBICOKOW CKOPOCTBIO

B 0OJIBIIIOM 00BEME

B HEOOJIBIITOM 00BEME

[To "naxoBomy" crioco0y MoNMMMEpPU3aIiH, B KAUECTBE CPeIbl IPUMEHSIOT PACTBOPUTEIB, B KOTOPOM
pacTBopsieTcs TOIBKO MOHOMED

pacTBOpsETCS K MOHOMED, ¥ MOJIMMEP

pacTBOpPSETCS TOJIBKO TOJIUMED

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

pacTBOpSIETCS TTOIMMED, HO HE PACTBOPSAETCS MOHOMED

pacTBOpPSIETCS 1 MOHOMED, U TIOJTUMEP

B pacTBOpe mpoBOIAT IIIaBHBIM 00pa3oM
(hOTOXMMHUYECKYIO TTOJINMEPHU3ALIHIO
paAMKaIbHYIO MTOTMMEPHU3AIIIO
KaTaJUTHYECKYIO TMOJTUMEPU3AIIHIO
HMOHHYIO IOJIMMEPU3ALIUI0

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

BOY

>¢up

CIIUPT

B 3aBucuMocTu ot criocoda MpuUroToBICHHUS HMYJILCUE MOHOMEpPA B BOJIE U YCJIOBHIA MPOBEACHHS OJIMMEPU3ALIH
pa3IuyaoT
0JIOUHYIO
COOCTBEHHO 3MYJILCHOHHYIO (JIaTEKCHYIO)
CYCHECH3HOHHYIO (KaneabHYyIO)
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MaTPUYHYIO

B kauecTBe 3MynbraTropoB Ipy 3MYJIbCHOHHOHN MOTHMMEPU3AIUN TPUMEHSIOT
Kpaxman

HATPUEBBIC COJIM APOMATHYCCKUX CYIb(OKUCIOT

MbLIa

KJIETYATKY

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

Co3pmanue MOBEPXHOCTHOMH TJIEHKU 3MYJIbraTopa Ha Karuigx MOHOMepa
HE BIUSET Ha CTAOMIIM3AINIO SMYIbCUI

CIIOCOOCTBYET 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

CYCIICH3UOHHOH ITOJIMMEPU3ALINN

CrabunusaTtopamMy 3MyJIbCHH IPU IPOBEACHUH [TOJTUMEPHU3ALINH SIBISTIOTCS
Kpaxmaj 1 MOJWBUHUIOBBIA CIIUPT

METUJILIEIIII0N03a U ATUIIEH

MOJIMMETaKPUIIOBasi KUCIO0Ta U OEH3071

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

BOJIOPACTBOPUMBIH HHUIIMATOP

PEryJSTOPbI MOJIEKYISIPHON Macchl

YKCyCHast KHCIIOTa

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

0oJsiee rpy0ast aMyJbCHsS MOHOMEpPA B PACTBOPUTEIIC

TOHKasl SMYJIbCUSI MOHOMEpPA B BOJIE

OJTHOPOJIHAS SMYJIbCHUS

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

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



MO YHKITHOHATBHBIX COSNHEHUN
MOHOQYHKITHOHAIILHBIX COSIMHEHHN
OM(YHKIIMOHAILHBIX COSMHEHUI
BUHUJIOBBIX MOHOMEPOB

B romononukoHAeHCaNY y4aCTBYIOT MOJIEKYJIbI

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

I'erepononukoHAeHCAMS - peaKIMU C Y4aCTUEM MOJIEKYJ MOHOMEPOB, COAEPKAIUX pa3INuHbIe
(yHKLINOHAIBHBIE TPYIIIIBL

CHOCOOHBIE B3aUMOJICHCTBOBATH IPYT C IPYTOM

HECTIOCOOHBIE B3aUMOJCHUCTBOBATH APYT C APYTrOM

CIIOCOOHBIE B3aUMOIEHCTBOBATh C TPETHUM MOHOMEPOM

CxeMaTHYHO PCAKIUIO MMOJIMKOHACHCAIIUN MOKHO 3alliuCaTb 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

TeTepOIOIUKOHICH AU
MoNMATHIIEHTEepedTaNaT (JaBCaH)
TOMOIIOJTUKOHICHCAIIHS

TOJIAT €KCAdTHIICHATUTTAMH/]

Kakotii TemnepaTypHBIil peXXuM ClieyeT BHIOpaTh I NOTyUYeHHS MToInaMuIa ¢ 00iee BEICOKOH MOJIEKYISIPHON
Maccou

BBICOKHE TEMIIEPATYPHI

CHayaJia HU3KHE, TIOTOM IOBBIILICHHBIE TEMIIEPATYPhI

CHaydajia BBICOKHUE, ITOTOM NOHUKCHHBIC TEMIICPATYPhI

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 compoBOXKIaeTcs BeiaeneHneM HMC
He conpoBoxaaercs BoiaenenneM HMC
0OBIYHO 0OpaTUMBIN TIpoLIEcC

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
[Nomubopmanbaerun



Peakius ¢ ygyactreM MOJICKYJI MOHOMEpa, COAEPIKAIIEro pa3inyHblie ()YHKIIMOHAIBHBIC IPYIIIBI HA3bIBACTCS
TOMOITOJNKOHICHCAIIUEH

TETEPOIOIMKOH ICH CAIUEH

MOJIMIIMKJIOKOHI€H Al e

KOJbYATO-TICITHOM ITOJIMKOHACHCAITHEH

Kaxkoii mporiecc mpoTeKkaeT ¢ BbleICHHEM HU3KOMOJIEKYIpHbIX TpoaykToB (H20, NHs, HoS)
MOJTUMEPH3aIIUs

MOJIMKOHICHCAITUS

KaTUOHHAS MOJIMMEPU3ALIUS

AHHOHHAS TIOJIUMEPHU3AITHSI

JIMHEeHbIE NOJUMEPHI MTOTYYatoT

TIPH MTOJIMKOHICHCAINH MO YHKITHOHAIBHBIX MOHOMEPOB

TIPH TMHEWHO MMOIMKOHACHCAITNN MOHO(DYHKITHOHATIHHBIX MOHOMEPOB
MIPY TUHEHHOH MOJIMKOHACHCAIIUN O YHKITMOHATBHBIX MOHOMEPOB
MIPH MTOJIMKOHICHCAITNH TPU(PYHKINOHATFHBIX MOHOMEPOB

TpexmepHBIe (ceTyaThle, CUTUTHIE) CTPYKTYPHI MOJTUMEPOB TIOTYIA0T

MIPY JTUHEHHOH MOJIMKOHACHCAIIUH MOHOMEPOB ¢ OM(YHKITMOHATBHBIMU TPYIIIIAMU

TIPY TMHEWHOH MMOIMMEpH3aIMA MOHOMEPOB C TPUPYHKIINOHAIEHBIMHU TPYIIIIAMHU

MIPH TPEXMEPHOI IMONMKOHACHCAITUH MOHOMEPOB C TPEMSI HITH OOJBIITUM YUCIOM (PYHKIMOHAIBHBIX TPYIIT
MIPY MOJIMKOHICHCAIIU MOHOMEPOB C OJJHOM (hYHKIIMOHAILHOM TPYIIIOH

JIi1s Ipo1IeccOB  MOMKOHICHCALIMN XapaKTEPHBI CIIEAYIOIINE TapaMeTphl Ipolecca
CTPOCHHE AIIEMEHTAPHOI0 3BEHA MOJMMEPa OTIMYACTCS OT CTPOCHHUSI HCXOTHOTO MOHOMEpPa
BO3MOKHa 00PaTHMOCTh TIpoliecca

HEOOPaTHUMOCTh PeaKIy

CTPOCHHE COCTABHOTO 3BeHA YKBUBAJICHTHO CTPOSHUIO MOHOMEpA

MCYE3HOBCHUE MOJICKYJI MOHOMEpa B KOHIIE IpoLecca

PasnuuaroT paBHOBECHYIO U HEPABHOBECHYIO ITOJIMKOHICHCALINIO, 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 B3aUMOACHCTBYET

[pekpamenne odpazoBanus monumepa (0OPhIB LIEMH) MPH MOTUKOHACHCAIINU CBSI3aHO C:
CHI)KEHHEM PEaKIIHOHHON CIIOCOOHOCTH (D)YHKITHOHAIBHBIX TPYIIIT

BO3pacTaHUEM PEAKIIMOHHOIN CIOCOOHOCTH (DYHKIIHOHAIBHBIX TPYIII

JIe3aKTHBAIIME KOHIIEBLIX (DYHKIIMOHATIBHBIX TPYIIIT

AKTUBAIIMEH KOHIEBBIX (PYHKIIMOHAIBHBIX TPYIII B KOHIIE MpoIiiecca

CHIDKEHHE PEaKIIMOHHON CrTOCOOHOCTH (DYHKIIMOHAIBHBIX TPYIIIT MOHOMEPOB CBSI3aHO C JICHCTBUEM (PH3HYECKUX
(haKkTOpOB TaKHX, TaK:

BBICOKAST BA3KOCTh CHCTEMBI

HU3Kas BI3KOCTh CHCTEMBI

BBIMAJICHUE MOJIUMEPA B 0CATI0K

yBEITUYEHHE IaBICHHUS U TEMIIEPATYPHI

Hasosute Hmxe HpI/IBC,Z[CHHHﬁ HOHHKOHHCHC&HHOHHBIﬁ MOJIMMEP, KaKOBa €TI0 CTPYKTYypa U 110 KaKOMY TUITY
PCaKIUM MOJIMKOHACHCAIIUN OH IOJYYCH:
(—NH—(CH2)6—NH—ﬁ:—(CH2)4—ﬁ:—)n

o) o)

TOMOITIOJIMKOHACHCAII U



JIMHEHHBIN

HaWJIOH

TOJINAMHUJT

Buok 5

Kaxue mpuzHaku OTIMYAIOT MOJUMEPHI OT HU3KOMOJIEKYISIPHBIX COCTUHCHUN:
a) II0Xasl paCTBOPHUMOCTE; €) AIMaCTHYHOCTD;

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

B) HU3Kasl BA3KOCTh PaCTBOPOB; 3) TEPMOIUIACTUYHOCTb;

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

1) HECLIOCOOHOCTh K KPHCTAJUIN3AlINY; K) 3JIEKTPOIPOBOAHOCTH?

0,1, ¢, K

a,0, 1,3, 4, K
0,1, 1,€,3 1

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

JIMHEHHBIE, THOKOIICTTHEIC

MPOCTPAHCTBEHHBIE, )KECTKOLICITHBIC

JIMHEHHBIE, )KECTKOIICTTHEIC

JMHEHHBIC U pa3BETBICHHbIE, THOKOLICTTHBIC

BemectBa, gepes KOTOpbIE OCYIIECTBISIETCS Nepeada e Ha3bIBatoTCs
AHTHOKCHAAHTaMH

aHTH(pU3aMU

perynsTopamMu

KaTaJau3aTopaMu

Vkaxure KaTaJn3aTophbl KaTUOHHON TMOJIMMEpHU3aALUU
AICl;

AI(C2Hs)s

TiCl4

SnCI4

B3aumojeiicTBre kapOKaTHOHA ¢ MOJICKYJIAMU MOHOMEpa MPEICTaBIISIOT COO0H peaKInuio
WHUIMUPOBAHUS TPOIEcca

oOpbIBa IeTH

PEIUKITH3AIHN

pocra 1enu

OOpBIB 1IeTM peakMy KaTHOHHOW HOJIMMEPU3allK CBA3aH C:
OTLIECIUIEHUEM IIPOTOHA

[IPUCOEIMHEHNEM ITPOTOHA

3aMEIIEHUEM NTPOTOHA HA aKTUBHYIO I'aJIOT€HOBOJOPOAHYIO 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 NpoToHa

BOJIOOTHHMAIOLIETO CPENICTBA

MosexynapHy0 Maccy IOJIMCTHPOJIAa MOKHO PEryJIupoBaTh:



CKOPOCTBIO ITepeMEITHBAHUS
TEMIIEPATyPOH MOIMMEPHU3ALTAN
TUTIOM PacTBOPHUTEISA
KOJIMYECTBOM PACTBOPUTEIIS

B 3aBucuMOCTH OT IPUPOABI AKTHBHOTO IIEHTPA Pa3IHYaOT
TTOJIMKOH/ICHCALNIO

paavKalbHYIO OIMMEPHU3AIII0

TTOJTATTAKIT3AIIIO

MOHHYIO TIOJMMEPHU3AIII0

XapakTepuCTUKA MpoLiecca MOJIUMEPU3ALINHN:
LIETHOM mpoliecc

CTYIIEHUYATBIN POLECC

MOHOOOMEHHBIN TIPOIIECC

XapaKTepHuCTHKa Mpoliecca MOJTNKOHACHCAINH:
LIETHOM mpolece

CTYNEHYATHIN npo1ecc

MOHOOOMEHHBIN TIPOIIeCC

CTYIHEOOpa3HbIH Mporecc

MexaHn3M Tpoliecca MoJIMMEPHU3aINH:

MOCJIeI0BATEIHFHOE MTPUCOCTUHEHUE TI0O MIOHHOMY WM PaAUKATHFHOMY MEXaHU3MY
3aMeIlcHHE

LIMKJIA3aL1s

OKHCJIUTEIbHO-BOCCTAHOBUTEILHBIN

MexaHu3M npolrecca NOJIUKOHICHCALNN:

[OCJIEI0BATENBHOE MIPUCOCAUHEHUE IO HIOHHOMY WM PAaAUKAIbHOMY MEXaHU3MY
3aMeIlcHHE

LUKIA3AIUs

OKHUCITUTEIIFHO-BOCCTAHOBUTEIBLHBIN

OO6paTtuMOoCTh Iporiecca MOTUKOH/ICHCAIHN:
HeoOpaTuMa

BO3MOKHOCTB 00pPaTUMOCTh

Bcerja ooparuma

Brinenenue HU3KOMOJIEKYJISIPHBIX COSUHEHUH B IPOLECCE NOTUMEPHU3ALUU:
BBIIEIISIIOTCS

HE BBIAECIAIOTCS

BO3MOXKHO 00pa3oBaHUE B XOJIE pEaKIIUU

HEBO3MOKHO 00pa30BaHUE B XOJC PEAKIIHH

BLI,Z[GJ'IeHI/Ie HU3KOMOJICKYJIIPHBIX COGI[I/IHGHI/Iﬁ B ITPOLCCCC MOJIMKOHACHCAIIUN:
BBIACIAIOTCA

HEC BBIACIIAIOTCSA

BO3MOKHO O6p8.30BaHI/Ie B XOZC€ pCaKInun

HCBO3MOXHO O6p330BaHI/IC B XOZ€ pCaKnun

CTpoeHure cOCTaBHOTO 3BSHA MOJMMEpPa, 00pa3yroIIerocs B MpoIecce MoJIMMepU3aliiu:
SKBHUBAJICHTHO CTPOCHUIO MOHOMEPA

OTJIMYAETCS OT CTPOCHHUS UCXOJAHOTO MOHOMEPA

TOJIBKO B OTACJIBHBIX 3BCHBAX IMOJIMMEpPA COXPAHACTCA

CrpoeHue cOCTaBHOTO 3BEHA MOIMMepa, 00pa3yoIerocs B Mporecce MOJINKOHICHCAIIH:
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OKBUBAJICHTHO CTPOCHUIO MOHOMEpPaA
OTINYACTCA OT CTPOCHUA UCXOAHOTO MOHOMEpA
TOJIBKO B OTACJIBHBIX 3BCHBAX IMOJIUMCPA COXPAHACTCA

Hcue3noBeHne MOJIEKYT MOHOMEpA B MPOIIECCe MOTUMEPH3aIiu:
MPOMCXOJIUT B KOHIIE Mpoliecca

MPOUCXOIUT Ha PAHHHUX CTAJUAX PEAKIIHH

MPOMCXOJIUT B CEPEIUHE TIpoIecca

HE MPOUCXOTUT

Hcue3HoBeHrE MOJICKYJT MOHOMEpPA B MPOIIECCE MOJUKOHICHCAIIUY:
MPOUCXOJIUT B KOHIIE Mpoliecca

MPOUCXONT HA PAHHHUX CTATUSIX PEAKIIHU

MTPOUCXOMT B CEPEAMHE IpoIiecca

[Tpu nonukoHAEHCAUN 00pa30BaHKe MOJIMMEPa TIPOUCXOIUT 3a CUET:
B3aUMOJICHCTBUS (PYHKIIMOHATBHBIX TPYIIIT

pa3pbiBa KpaTHBIX CBs3CH

MPOTEKAHUS [IUKIU3AINN

MPOTEKAHUS OKUCIUTETLHO-BOCCTAHOBUTEIBHBIX MIPOIIECCOB

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

LHUKIU3a10Us MAKPOMOJIEKYTI

JECTPYKIIHSI MAKpPOMOJIEKYT

OnokupoBaHKe (YHKIMOHANBHBIX TPYIII MOJIEKYJIaMH PacTBOPUTEIIS
MOBBIIEHHUE BA3KOCTH PEAKIIMOHHOMN CHCTEMBI

HE)XeJaTeJIbHbIE peakMy (QYHKIHMOHAIBHBIX TPYII ¢ PACTBOPUTEIISIMHU

ConyTCTBYIOIIMME MPOLIECCAMU peaKlnil MONUKOHACHCALIUH SIBIIAIOTCA:
LUKJIU3ALU MaKPOMOJIEKYJT

JECTPYKLMSI MAKPOMOJIEKYJI

OnokupoBaHye (YHKIMOHANBHBIX TPYIIIT MOJIEKYJIaMH PacTBOPHUTEIIS
MOBBIIICHHUE BSI3KOCTU PEAKIUOHHON CUCTEMBI

HeXellaTellbHbIe Peakny (yHKIIMOHAIBHBIX TPYIII C PAaCTBOPUTEISIMHI

K (I)I/ISI/I‘IGCKI/IM CONYTCTBYIOLIUM IMpoHecCaM pCaKINU IMOJIUKOHACHCAIIUNA OTHOCAT:

OnokupoBaHe QYHKINOHAIBHBIX TPYIIIT MOJIEKYJIAMH PAaCTBOPUTEIIS
MOBBIIIEHUE BA3KOCTH PEAKIIMOHHOMN CHCTEMBI

HeXXeNaTeNbHbIE peakiuy QYHKIHOHAIBHBIX TPYII C PACTBOPUTEISIMH
BUAOU3MEHEHUE (DYHKIIMOHAIBHBIX IPYIII

K xumnueckum COIMYTCTBYIOUIUM IIpoIeCCaM pC€aKlINX MOJUKOHACHCAIUU OTHOCAT!

OnokupoBaHe (QYHKINOHAIBHBIX TPYIIIT MOJIEKYJIAMH PaCTBOPUTEIIS
MOBBIIEHHUE BA3KOCTH PEAKIIMOHHOMN CHCTEMBI

HeXXeNaTeNbHbIe peakiiuy QYHKIHOHAIBHBIX TPYII C PACTBOPUTEISIMH
BUAOU3MEHEHUE (DYHKIIMOHAIBHBIX TPYIII

Jiist HeoOpaTUMBIX IPOIIECCOB TIOJIMKOHICHCAIIUHN XapaKTePHBbI:
BBICOKHE CKOPOCTH

MaJible 3HAYEHHsI SHEPTUN aKTUBALIH

MIPOIIECCHI IK30TEPMUTHBI

MaJible CKOPOCTH

OoJbLIMe 3HAUCHHS YPHEPTUH AKTUBALUN

J111st 0OpaTUMBIX MPOIECCOB MOJIMKOHICHCAIINN XapaKTePHBI:
BBICOKHE CKOPOCTH

MaJible 3HAYeHHsI SHEPTUN aKTUBALIMH

MIPOLIECCHI IK30TEPMUTHBI
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MaJibI€ CKOPOCTHU
OOJIbIIIFE 3HAYCHUS OHEPrur aKTUBAIIUN

®DakTOpbl, BIUIIONINE HA MOJICKYJISIPHYIO MAcCy MPOAYKTOB MOJUKOHICHCAIUU:
rIyOWHA TpeBpaIeHus MOHOMEPOB B TTOIIUMED

COOTHOIIICHHE HUCXOIHBIX MOHOMEPOB

YCIJIOBUS CUHTE3a

KOHIICHTPAITNHU paTuKaIbHBIX HHAIIHATOPOB

paaraniOHHOE H3ITyYeHHE.

JIJ1s NOCTYKEHUS BBICOKMX 3HaueHU MM moiy4aeMoro mojxmMepa B Mpoleccax MOJIUKOHICHCAIUY TPeOyeTCs:
SKBHMOJIIPHOE COOTHOIICHHE MOHOMEPOB

COOTHOIIIEHHE MOHOMEPOB 1:3

COOTHOIIICHHE MOHOMEPOB 2:3

COOTHOIIICHHE MOHOMEPOB 2:5

[Tpu npoBeneHnn peakun MeK(pazHON MOJINKOHICHCAINH:
KOHCTAaHTBI CKOPOCTH BBICOKH

KOHCTAaHTBI CKOPOCTH HU3KHU

MIpOLIECC MPOBOAUTCA MIPU HU3KUX TeMIIepaTypax

MIpOLIECC MPOBOAUTCA MPU BEICOKUX TEMITEpATypax

[Tpu npoBeneHnn peakn MeK(pazHON MOJINKOHICHCAINH:
[IOJTy4aeTCsl MOJIUMED € BBICOKOM MOJIEKYJIIPHOM Maccon
MOJIy4aeTCsl MOJUMEDP C HU3KOM MOJEKYJIAPHON Maccon
o0pazyromuiics NoauMep pa3pyriaeTcs

MOHOMCEPEI AC€3aKTUBUPYIOTCA

YKaxxurte npumep peakuuy TOMONOJUKOHCHCALUU:

NOH-R-COOH — [—O-R-CO —], + nH,0

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

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

yKa)KI/ITe MNpuMEp peaKknnun FeTepOHOJ’IHKOHI{eHC&HI/II/I:

NOH-R-COOH — [—O-R-CO —], + nH,0

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

n H2N-R-NH; + nHOOC-R'-COOH — H[—NH-R-NH-CO-R'-CO—],OH + (2n-1) H;0

W3 6uyHKIMOHATBHBIX MOHOMEPOB B PEAKIIUH MOJIMKOHACHCALINY TTOJTyYaroTCs:
JIUHEWHBIE CTPYKTYPBI MTOJIUMEPHI

ceTyarble CTPYKTYPhI HOJIUMEPEI

CILIUTBIE CTPYKTYPBI TOJIUMEPOB

TEPMOPEAKTHBHBIE TOJTUMEPHI

W3 MmoHOMEPOB C TpeMS 1 OOIBIINM YHCIOM (DYHKIIMOHANBHBIX TPYIIT B pEaKLWH MOJTMKOHJCHCANN 00pa3yIoTCs:
JINHEHHBIE CTPYKTYPHhI MOIUMEPHI

CeT4aTble CTPYKTYPHI IOJIUMEPDI

CLIUTBIE CTPYKTYPBI IIOJIUMEPOB

Pa3BETBIICHHBIE CTPYKTYPBI IIOJIMMEPOB

I'omMobyHKIIMOHATBHAS TIOIMKOH/ICHCAIIAS — 9TO Peakiys 00pa30BaHUs TIOJIUMEPOB U3 MOHOMEPOB:
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C Y4aCTHEM OJIMHAKOBBIX ()YHKIIMOHAIBHBIX TPYIIIT

nHO-R-OH + nHOOC-R'-COOH — [— O-R-O-OC-R'-CO —], + 2nH,0
C Y4aCTHEM Pa3IUNYHbIX ()YHKIIMOHAIBHBIX TPYIIIT

nOH-R-OH + nOH-R-OH — [— O-R—]n+ nHO

I'etepodyHKIIOHATIEHAS TIOMUKOHAESHCALIUS — 3TO Peakiysi 00pa3oBaHUsI MOTMMEPOB U3 MOHOMEPOB:
C y4acTHEM OIMHAKOBBIX ()YHKIMOHAIBHBIX TPYII

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

C YYacCTHEM pa3IMYHBIX QYHKIUOHAIBHBIX TPYIIT

nOH-R-OH + nOH-R-OH — [— O-R—], + nH>0

IIpumeps! peTHHIOBBIX 3aJaHMI MO AUCHMIITIHHE
«XUMHSI BBICOKOMOJIEKYJISIPHBIX coenunenuii», (YK-8, I1K-2)

Koutpoabnas padora Nel
1 UYro sBAsieTcst KaTalu3aTOPOM aHHOHHOW MOJIMMEPU3ALIH:
a) BEILIECTBAa OCHOBHOTO, 3JIEKTPOJOHOPHOT'O XapaKkTepa, MIEeJI04YHbIe METAIIbI, UX THIPUIBI U aMUIBI;
0) opraHndeckuie coennHeHnsI MeTauioB 1 u 2 rpymnn nmepuoandeckoit cucremsr J[.1. Menneneesa;
B) OpraHUYECKUe TIEPOKCHUIBL, TUAPOIIEPEKUCH, a30TCOCMHEHMS,
r) npotoHHbie KucioThl (H2S0s, H3P0s, HCIO4) u xuciotsl JIbtonca (coenunenus Gpopmynst MeX,, rae Me
- meTai, X - ramoren: BFs, A1C1s, SnCls)?

2. Bo ckombkO pa3 H3MEHHUTCS CpEAHSs CTEelNeHb NOJIMMEpU3aldi X TMOoJIMMepa TpH IMONUMEPU3ALAH
METHJIaKpUIIaTa B Macce, HHUITUIPOBAHHON pa3lioKeHueM a30-0uc-n300ytuporutpuia mpu 70°C, eciiu yBeTU4INATh
KOHIIEHTPALMIO HHULIUATOPA B 4 pa3a (BIMSIHUEM PEaKLUH Nepeady Lenu npeHedpeys):

a) HE U3MCHUTCS,

0) yBenM4uuTHCS B 2 pasa;

B) YMEHBIIIUTCS B 2 paza;

) yMEHbIINTCSA B 4 pasa;

) yBEIUYUTHCS B 4 pasa.

3. Tlpu pamukanbHOU cononuMepu3aiu cTupoia (A) v BuHUI anetara (B) KOHCTaHTBI CONMOIMMEPHU3AIIUH PABHBI
ra=55ur,70,01. CononumMep Kakoi CTPyKTypbl 00pa3yeTcs, €Clii MOHOMEpHas CMech UMeia coctap 1:17

a) AAAA B AAAA;

0) BBBB A BBBB;

B) ABABABAB;

r) AAAABBBB.

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

2. Kak MOXXHO MOBBICHTH MOJIEKYJISIPHYIO Maccy MOJMMepa, ToITy4aeMoro MeTOJIOM 00paTHMOM
MOJIMKOH/ICHCAIIUH NTPH JTAHHOM CTEIIEHU MpeBpateHust «P»?

a) TOBBIIICHUEM TEMIIEPaTyPHI;

0) MOBBINICHHEM KOHIICHTPAIIMY KaTaIU3aTopa;

B) yamaneHueM Boiaensionierocas HMC;
r) BBEICHHEM MOHO(PYHKIHOHAIHLHOIO MOHOMEpA.

3. Kak n3MeHnTcs MosIeKyIspHasi Macca IOJHKOH/ICHCAIIMOHHOTO MOJINMepa, €CIM B MOHOMEPHYIO CMeCh
BBECTH MOHO(YHKIIMOHAJILHBI MOHOMED?
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a) HE U3MCHUTCS;

0) yBeIMYHTCS,
B) YMCHBIIHUTCS.

Kontpoannasi padora Ne3
1 Kakumu METOaMH MOKHO OTPECIUTh CPEIHEMACCOBYIO MOJICKYJISIPHYIO MacCy HOJUMepa:

a) METOJIaMH CBETOPACCESIHUS, YIbTpaleHTpU(yrupoBanus, TuQPy3nOHHBIM;

0) m3Mepsisi CBOMCTBA, 3aBUCSIIME OT YHCJIa YacTUI] B PacTBOpPE: OCMOTHYECKOE AaBJICHUE, S0YIno- U
KPHOCKOIINS;

B) M3Mepss BSI3KOCTh PaCTBOPOB;

F) XAMHYECKAN METOJI, 110 KOJIMYECTBY KOHUEBBIX I'PYIIIL.
2. UTo MOKHO CKa3aTh O KAYECTBE pacTBOpUTEIIA, €CJIN 3aBUCUMOCTD HpHBeI[eHHOfI BA3KOCTH pacTBOpa
IoJIMMEpa OT KOHLCHTPAUX OIIMCBIBACTCS YPaBHCHUCM:

2
nnpus. = [77]+ 076 ’ [77] ) C

a) XOpOIIUl paCTBOPUTEII;

0) 9-pacTBOpUTEIIb;

B) IJIOXOW PacTBOPHUTEID;

I) OJHO3HAYHO OTBETUTH HEJIB3S.

3. 3aBHCHMOCTb OCMOTHYECKOTO [aBJICHUS OT MOJEKYJISIPHOW Macchl TONMMEpa W HPUPOIBI
PaCTBOPUTEIA B COOTBETCTBHU C BLIBOAAMU (DnopH-XarrMHca
BBIPAKAETCSl YpaBHEHHEM:

7

Z-=RT-(A+A,-C,).

G,

Kak rpadguuecky MOKHO IPEICTaBUTh 3Ty 3aBUCHUMOCTBD JJIsl TOJIMMEPTrOMOJIOTOB B OZJHOM PacTBOPUTETIE:

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

2
0) mapannenbHbIe MPSIMbIC C HAKJIOHOM B 3aBUCUMOCTH OT KOHCTaHThI XarruHca;
B) MpsMble, apauielbHbie ocu adcrmcc (A2=0).

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

BIMJIET Ne 1

1. [Ipenmer u 3aga4u HAYKHU O BBICOKOMOJICKYJISIPHBIX COSAMHEHUSIX. POIIb TOMTMMEPOB B KUBOUM MPHUPOIE U UX
3Ha4YeHHE, KaK MPOMBIIUICHHBIX MaTEPHAIIOB.

2. Ctpykrypa nosumepoB. Kondopmanms Mmakpomosiekysi. [HOKOCTb 1e1H MOJUMEPOB.

3. YKaxuTe pa3iudus B CTPYKTYpE MOHOMEPOB JIJIsl TOJUMEPHU3AIUU 1 TTOJTUKOHCHCAITHH.

BUJIET Ne 2

1. OcuoBusble oinynst BMC ot HMC. IIpupoHbie U CHHTETHYECKHE TTOJIMMEPHI.

2. Pagukanpaas momumepusanus. CrnocoObl MHUIMHUPOBAHUS CBOOOTHO-PAaTUKAIBHON MOIHMepHu3anuu: (oto-,
TEPMUYECKOEe HHUIIMUPOBAHUE, UCTIOJIF30BAaHHE XUMHUYECKIX HHUIIMATOPOB. [IprMepsl.

3. Iomustunen. CrocoObl nojiydeHus. CBOMCTBA MaKpOMOJIEKYJ IMOJMITHIICHA, B 3aBUCHMOCTH OT CIIOCOOOB
nonyuenus. [Ipumenenue.

BUJIET Ne 3

1. Knmaccudukanus mosmmepoB N0 XUMHUYECKOW IPUPOJIE aTOMOB, 00Pa3yIOIIUX TIIaBHYIO LIENb ITOJIMMEpa.

2. MonekynsipHas macca (MM) moimMepoB, Kak CpeIHss KOJMYSCTBEHHAs XapaKTePHCTHUKA MAacChl MOJICKYI
MTOJIUMEPOB.

3. Honunponuinen. CrnocoObl moyryyeHus, CBOMNCTBa, IPUMEHEHHE.
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BUWJIET Ne 4

1. Knaccugukanus noauMepoB 1o MpHHAAICKHOCTH MaKpOMOJIEKYJIIBI K ONPEeTICHHOMY KJIACCY XUMHYECKHUX
coenuHeHu. [Ipumepsl.

2. Peakuuu oTBep)KaeHMA. MIHUIIMATOPBI M KaTalu3aTOPhl OTBEPKACHUS. Touka reneodpazoBaHusl.

3. IIpu noHHOM MoIMMepHU3aLUy BUHUIBHBIX [IPOM3BOAHBIX AKTUBHBIM LIEHTPOM sIBIIsieTcs: KapOuoH. Pacmonoxure

B IOPAAKE YBCINYCHUSA pCaKHHOHHOﬁ AKTUBHOCTHU CIICAYIOIINUC Kap6KaTI/IOHI)II
(CH3)3C+; (C6H5)3C+; CH3+; CHs - CH,*

BIMJIET Ne 5
1. T'omomosuMepbl U COMOJUMEPHI, TUITBI CONOJUMEPOB. IIpruMephI.
2. Ilpupona pactsopoB BMC. CgoiictBa pacTBOpoB monuMepoB. OrpaHHYeHHOE M HEOrpaHWYEeHHOEe HaOyxaHUe.
da30Bble TUarpaMMBbI COCTOSIHHS PACTBOPOB MoJUMepoB. CTyIHU.
3. Pacmosoxute MOHOMEPHI B MTOPSIKE YBETHMUEHHUS X aKTUBHOCTH B PEAKIIUU TOJTMMEPHU3AIIH:
OymaoueH, uzo0ymuieH, aKpuioOHUMPUL, CMUPOI, MPUXIOPIMULEH

BUJIET Ne 6
1. Knmaccudukanus mormMepoB 0 TEOMETPUH CTPOSHUS UX IIeTeld MaKpOMOJIEKYIL.
2. Mertoapl ompeneneHus MOJICKYJISIPHOM Macchl TIOJIMMEpPOB: OCMOMETPHUYECKHUH, BHCKO3UMETPUYECKU,
G y3UOHHBIN.
3. Pacmionoxxnure HUXe PUBEACHHABIE PACTBOPUTENN B TIOPS/IKE YMEHBIIICHHSA, C UX YYACTHEM, CKOPOCTH TIepeIadn
LIeTH JUTsl OOJIBITMHCTBA MAaKPOPATUKAIOB:

IMUNOEH30], UYembIPEeXXTIOPUCBILL Y2NepoO,; 2UOPOXUHOH, AMUHDL, MOTYOI, (PeHon

BUJIET Ne 7

1. OcHoBHble oHATUSA xuMud BMC: MoHOMEp, OJIMMEpP, OJUIOMEP, MAKPOMOJIEKYJA, MOIUMEpPHAs LIEb, 3BEHO
LeNH, CTeneHb nonmmepusanuu. Csazp Mexxay MM moHomepa u nonumepa. Crienuduka MoHATHS «MOJIEKYJIISIpHast
Macca nmojmMepa» NpuMEHUTCIIbHO K IMOJMMEPHBIM BCIICCTBAM.

2. Uonnas nmojaumMepusanusa, €€ 3aBUCUMOCTD OT IPUPOALI MOHOMEPA U THUIIA IIPUMCHACMOI'O KaTajinu3aTopa.

3. TomumzoOytunen. CriocoObl MOTyYeHHS, CBOMCTBA, IPUMEHEHHE.

BUWJIET Ne 8
1. Knnaccudukanus mormMepoB MO XapaKTEPUCTHKE PEryISIPHOCTH CTPOCHUS TaBHOH 1end. [Ipumepsr.
2. XMMUYeCKHe peakny U XUMUYECKHe MpeBpalienrs noaumepos. [lonnMepaHaaoruuHblie MpeBpamieHusl.
3. PacronmoxxuTte cremyronie MOHOMEPHI B TOPSJIKE YMEHBIIEHUS OTHOCHUTENBHON AaKTUBHOCTH B PEaKIMU
KAaTUOHHO-LIEITHON COTMOIMMEPU3ALIIHN:
uzonpem; N-MemoKCUCMUPON, CIMUPOIL, U300YMULEH, SUHULAYEeMAam,; MemUuiIMemaKpulam

BUWJIET Ne 9

1. Karanuszatopbl KaTHOHHON NOJTMMEPHU3ALINH, POJIb COKATAIN3aTOPOB. MexaHu3M Ipoliecca. DieMeHTapHbIe
CTaJuH, UX CKOPOCTb.

2. Knaccuduxanus mosmmepoB 10 NPUHAICKHOCTH MAaKPOMOJIEKYJIbI K OIPEICIEHHOMY KIacCy XUMHUYECKUX
COEJIMHEHHH, 0 XUMUYECKOH MPUPOJIe aTOMOB, 00pa3yIONINX [NIaBHYIO Ienb nojuMepa. [IpuMepsl.

3. YKaxuTe mpuMep peaxiMyu roMO- ¥ reTepONOINKOHIEHCAIINH:

nOH-R-COOH — [—0-R-CO —], + nH:0

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

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

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

BUJIET Ne 10

1. CtpoeHre MOHOMEPOB, CIIOCOOHBIX BCTYNATh B PEAKLUIO MOIMKOHAeHCAUH. PYHKIIMOHAIEHOCTS MOHOMEPOB H
UX CHOCOOHOCTH 00Pa30BBIBATh JIMHEHHBIE U CeTYAThIE MoJIMMepsl. [Ipumepsl.

2. Tpu usudeckux coctossHus aMOp(hHBIX MOIUMEpOB. TemiepaTypsl epexo10B: Temeparypa crexinoBanus (T.)
u temrepatypa texkydects (Tx).

3. llomyuenue ¢peHoMbHO-POPMATIBAETUIHBIX CMOJT (HOBOJIAYHBIE, PE30JIbHBIE).

BUJIET Ne 11

1. Karnonnas mommmMepusanus. Karanmnzatops! U cokaTan3aTophl. BiusHue MpUpOABI paCTBOPUTEIS.
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2. OmpeneneHre  MOJEKYJISIPHOTO  Beca  IOJUMEPAa  BHUCKO3UMETPUYECKHMM  METOJOM,  METOAaMH
YIBTPaeHTPUPYTHPOBAHHS, CBETOPACCESTHUS.

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

BUJIET Ne 12

1. AHMOHHAS TTOJIMMEPHU3AIINS, TPUMEHIEMBIC B peaKIny KaTanu3aTopsl. OCHOBHBIC CTaIUH IIpoIiecca.

2. Peaknum JecTpyKIMM W CIOIMBaHUS TOJMMEpPHBIX memneil. @Du3mueckas OeCTPYKIHS, XUMHUYECKAs
TUAPOIUTUYECKAS IECTPYKIIHS T€TEPOLICTIHBIX MOMUMEpPOB. [Ipumepsr.

3. [lonuypetansl. [lonydenue, npuMeHeHNeE.

BWJIET Ne 13

1. CriocoObI IpoBeIcHUS peakiuu nojmmepusanuu. [lonuMepusanus B Macce, pacTBOpe, IMYJIbCHH.

2. Tepmuueckasi, XUMHUYECKas, OKHCIUTCIbHAS JECTPYKIUSA; MEXaHHM3M pEaKIUil OKUCJICHUS MOJUMEPOB.
AHTHOKCHUIAHTHI.

3. lonmuakpunonutpui. [lonydenue, mpuMeHeHHE.

BUWJIET Ne 14

1. IlomydeHne MOIMMEPOB METOIOM MOJHKOHAEHCALMU: €€ OCHOBHBIE OCOOEHHOCTH, OTJIMYME OT PEeaKLHUu
MTOJINMEPHU3ALIHH.

2. TepmoMexaHWUYECKHE KpHUBBIE aMOp(QHBIX IOJUMEPOB. BiMsHHE MONEKYISIPHOH MacChl MOJMMEPOB Ha
TEMIIEPATypy CTEKJIOBAHMUSL.

3. HanummTe ypaBHEHUE TPEKPAICHUS POCTA IIEHH MIPY MTOJIyUCHUH IMOJIMaMUIOB, IIyTeM T00aBICHUS KUCIOTHI.

BUWJIET Ne 15

1. Tumnsr peaKHHﬁ IMIOJIMKOHACHCAIIUH. PaBHOBecHass wu HEpPAaBHOBECHAA IIOJIMKOHACHCAMA, TIOMO- U
rerepononukonaeHcanus. [lpumeps.

2. Tpu pusndecKux cocTosHus aMOp(HBIX TOIUMEpOB. TemiiepaTypsl epexo1oB: Temepatypa crexinoBanus (T.)
u Temrepatypa texkydects ().

3. Kak Ha3pIBalOTCs MOJUMEpHI, moay4eHubie w3 MoHoMepoB: CH,=CH-CH>-CHs; CH,=CHCI u CH,=C(CH3)a.
Kakumu criocobamu UX MoTy4aroT.

BUWJIET Ne 16

1. Peakmwm JeCTpYKIMM ¥ CIIUBAaHUS TIOJUMEPHBIX 1emei. dDusndeckas ACCTPYKIUA, XUMHUSCKas
THAPOJIUTHYECKAs ECTPYKIUS I€TEPOLEITHBIX OINMEPOB.

2. Ou3MYeCcKUX COCTOSIHUS aMOP(HBIX TOJMMEPOB. BimsHue MONEKYISIpHOW MacChl MOJIMMEPOB HA TEMIEpaTypy
CTEKJIOBAHHUSI.

3. MomucTupon. CriocoObl OTyYeHHs, CBOHCTBA, MPUMEHEHHE.

BUJIET Ne 17

1. Tepmuyeckas, XUMHUYECKas, OKUCIHMTENIbHAs NECTPYKLUS, MEXaHM3M pEaKUUi OKUCICHUS MOJIUMEPOB.
AHTHOKCH/IQHTHI.

2. Crexnoo0pa3Hoe, BBICOKOIIACTUYHOE U BSIBKOTEKY4ee COCTOSIHHE MOJIMMEPOB.

3. DneMeHTOOpraHMYEeCKUe CoeIMHEeHMs. DmactoMepsl. [lonmncunokcaHsl.

BUJIET Ne 18

1. MeToap! nosryyeHus: BBICOKOMOJIEKYIAPHBIX coearHeHni. KatnonHas nmonumepusanusi.

2. Ilpupona pactsopos BMC. CgoiicTBa pacTBOpoB nonuMepoB. OrpaHi4eHHOE U HEOrpaHUYEHHOE Ha0yXaHue.

3. B uem oTimune paBHOBECHOM MOJMKOHICHCAIIMM OT HEPAaBHOBECHOW? B kakom citydae moirydaercs HOJIMMEp C
OoJiee BHICOKOM MOJIEKYIISIPHOM Maccoi u moyemy?

BHMJIET Ne 19

1. ArperatHbie U (pa30BBIE COCTOSHUS BEIIEeCTB. AMOpP(HBIE, KPUCTAIUTMYECKUE, KPUCTAIUTH3YIOLTUECS [TOJIUMEPHI.
2. Tumel peakuuii TONWKOHACHCAIMK. PaBHOBeCHass ¥ HEpPaBHOBECHAs IOJIMKOHACHCAIUSA, TOMO- U
rereponojukonaeHcanus. [Ipumepsl.

3. [Ilepeuncnute BO3MOXHBIE METONbI (TIPUEMBI) TIOBBIINICHUS MOJEKYJISPHOH MacChl IOJIMMEpa TIpH
MOJIMKOH/ICHCAIUH.
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BUWJIET Ne 20

1. Knaccudukarus moIuMepoB IO MPHHAICKHOCTH MAKPOMOJIEKYJBI K OIPENEICHHOMY KIIACCy XUMHUYECKHUX
COCJIMHEHMH.

2. OTHOCHTEIbHAs, MPHUBEACHHAS M XapaKTEPUCTHUYCCKas BI3KOCTh. CBS3b XapaKTEPUCTUYCCKOM BS3KOCTH C
MOJIEKYJISIpHOW Maccoi nonmMepa. CpeaHeBsI3KOCTHAS MOJIEKYJIIpHas Macca MOoJIiMepa.

3. Homuatunen. CrnocoObl nonydenus. CBOHCTBA MaKpOMOJEKYJ IMOJMATHIICHA, B 3aBHCUMOCTH OT CIIOCOOOB
nonyudenus. [ Ipumenenue.

9. YueOHO-MeTOqHYeCKOE H MH(OPMAIIMOHHOE o0ecTiedeHNe U CIUNIHHBI

a) Jluteparypa ocHOBHasn

1.Cemunxkos FO.JI. Beicokomonekysapabie coequHerns. - M.: Akanemus, 2014. — 363 c.

2. Kupeer B.B. Beicokomonekymsipabie coequaenus. — M.: FOpaiir, 2015. — 602 c.

3. Xaxumymue FO.H. Xumus u pusuka monmumepoB. OU3HUecKoe COCTOSHUE MOJUMEPOB: yueOHOe mocooue /
Xakumymmud FO.H. — Kazans : Uznatensctso KHUTY, 2017.-141 c¢.—ISBN 978-5-7882-2215-8. — Tekcr:
AJIEKTPOHHBIH 1l 3BC "KoHcynbTant cTyaeHTa'": [caiiT]. - URL:
http://www.studentlibrary.ru/book/ISBN9785788222158.html.

4. Ceupunos E.b. Knura o nonmmepax: cBOMCTBa ¥ IPUMEHEHHUE, UCTOPUS U CETOAHAIIHUI I€Hb MaTEPUAIIOB
Ha OCHOBE BbICOKOMOUIEKyIsipHbIX coenauHenuii / E.Bb.Cupunos, B.K.[lyboBoii — Apxanrensck: U] CADY,
2016. — 392 c. — ISBN 978-5-261-01096-8 — Texkct: anexrponnsiii // IBC "KoncynsTant cryaenta": [calT]. —
URL: http://www.studentlibrary.ru/book/ISBN9785261010968.html.

5. Hunuua O.T. TepMudeckuii aHaIu3 B U3ydeHHH MOJMMEpOB : yueOHoe mocobue / O.T.IIunwuua, B.K.
Mumnrasosa, B.A. Tlerpos, A.B. Kocrouko. — Kazanb : M3marenbctBo KHUTY, 2014. — 99 ¢. — ISBN:
978-5-7882-1538-9 — Tekcr : snektponnbiii //  DBC "Koncymerant crymenta" : [caiit]. — URL:
http://www.studentlibrary.ru/book/ISBN9785788215389.html.

6. Ky3uenoB B.A. TIpakTukyM 10 BBICOKOMOJIEKYJSIpHBIM coeanHeHusM. /| B.A.Ky3ueroB, MuHHCTEPCTBO
oOpa3oBanust U Hayku P®D, DenepaiibHOoe TOCyIapCTBEHHOE OOHKETHOE 00pa30BaTENIbHOE YUPEKICHHE
BBICIIIETO MpodeccnoHansHoro 0opazoBanusi «BOpOHEKCKHI TOCYIapCTBEHHBI YHUBEPCUTET». — BopoHexk:
Wznarensckuit oM BI'Y, 2014. — 167 c. : cxem., Tabn. — (YueOHUK BopoHEXKCKOro rocyaapcTBEHHOTO
YHUBEPCHUTETA). — Pexum JIOCTYyTIA: o TIOJITTHCKE. - URL:
http://biblioclub.ru/index.php?page=book&id=441593. — bubauorp. B kH. — ISBN 978-5-9273-2141-4.

0) Jluteparypa J10n0JHUTEILHAS

8. Oyauan /x. OCHOBBI XUMUH MOTUMEpOB. - M.: Mup, 1974. — 614 c.

Kaprun B.A., Cnomunckwuii I'.JI. Kpatkue ouepku o GpU3UKOXUMHUU TOIUMEPOB. - M. : Xumus, 1967. — 175
c.

9. Dummkioneaus moauMepoB B 3-x Tomax. - M.: CoBetckas sanukionenus. 1972, 1974, 1977.

10. Hlyp A.M. BeicokomounekysipHble coequHenus. - M.: Bricias mkomna, 1981. — 656 c.

11. IIpakTuKy™M IO BBICOKOMOJIEKYJISPHBIM COeMHEHUIM o pea. Akaa. B.A. Kabanosa. - M.: «Xumus»,
1985.

12. tuneman M.W. TexHOIOTHS MOJTMMEPOB MEIUKO-OMOIOTHYECKOT0 Ha3HaueHus. [TommMepsl
HPUPOTHOTO MPOUCXOXKACHUS: yueOHoe mocobue. / M. U. tuneman — 2-e uza. (9:1.). — M. : BUHOM, 2016.
—331 c. — ISBN 978-5-93208-198-3 Tekcr : anextponnsiii // OBC "Koncynbrant crygenra': [caiit]. — URL:
http://www.studentlibrary.ru/book/ISBN9785932081983.html.

B) IIporpammuoe o0ecnieuenne u UHTEpHET-pecypcehl

Ne HaumenoBanue Ne qoroBopa (auueH3us)
n/n
1 Windows 10 Enterprise Ne 4100072800 Microsoft Products (MPSA) ot
' 04.2016r
5 Windows 10 ProforWorkstations Ne 4100072800 Microsoft Products (MPSA) ot
' 04.2016r
Windows 8.1 Enterprise Ne 4100072800 Microsoft Products (MPSA) ot
3 04.2016r
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http://www.studentlibrary.ru/book/ISBN9785788222158.html
http://www.studentlibrary.ru/book/ISBN9785261010968.html
http://www.studentlibrary.ru/book/ISBN9785788215389.html
http://biblioclub.ru/index.php?page=book&id=441593
http://www.studentlibrary.ru/book/ISBN9785932081983.html

4 Windows 8.1 Professional Ne 4100072800 Microsoft Products (MPSA) ot
' 04.2016r
Windows 8 Enterprise Ne 4100072800 Microsoft Products (MPSA) ot
S.
04.2016r
6 Windows 8 Professional Ne 4100072800 Microsoft Products (MPSA) ot
' 04.2016r
OfficeStandard 2016 Ne 4100072800 Microsoft Products (MPSA) ot
7.
04.2016r
OfficeStandard 2013 Ne 4100072800 Microsoft Products (MPSA) ot
8.
04.2016r
9 CucreMa TeCTUpPOBaHUS No468 ot 03.12.2013 UIT Cynratynun
"| SunravWEBClass P.T.(Geccpouno)

ObecrieueH AOCTYNl K COBPEMEHHBIM MNpPOQeCcCHOHAIbHBIM 0a3aM JaHHBIX, MH(POPMAIMOHHBIM

CIIPAaBOYHBIM U MIOMCKOBLIM cucTeMam (oudmmotreka COI'Y):
- bubanoreke e-library,
- 3JICKTpOHHas OubIMoTeKa yueOHOM uTeparypsl (YHuBepcuterckas oubimorexka ON Line)

http://biblioclub.ru/index.php?page=razdel&sel node=1412
http://biblioclub.ru/index.php?page=book view&book id=144210

Oo0ecrieueH AOCTYII K COBPEMCHHBIM HpO(i)eCCI/IOHaHLHLIM 0azaMm JaHHBIX, PIH(i)OpMaI_II/IOHHBIM

CIIPaBOYHBIM U TOMCKOBBIM cucTemaM (bubmuorexka COI'Y):

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

IBC «YHuBepcurerckas onoanorexka ONLINE
Tpebyercs peructpanus B 6ubauoreke COI'Y

9bC «HavuHas 3jeKTpoHHas 0umoanoTeka eLibrary.ru»
CaMocTosiTenbHasI pETUCTPALIHSI Ha CalTe

IBbC «KoHcyabTaHT cTyaeHTa» CTyaeHdyecKas 3JeKTPOHHAs 0M0JH0TeKA 110
MEIHIIMHCKOMY M (hapMaleBTHYECKOMY 00Pa30BAHMIO, 4 TAKIKE 110 €CTECTBEHHBLIM H TOYHBIM
HAYKaM B I1eJI0M
Tpebyercs peructpanus B 6ubauoreke COI'Y

9BbC «IOpaiT» — o0pa3oBaTejbHas CPeIa, BKIIYAIIIAT BUPTYAJLHBIA YHTAJBHBIN 321
YU4eOHHKOB M Y4€0OHBIX IIOCOOMIi OT ABTOPOB M3 BeAYIIHMX BY30B PoccHu 1o BceM HANPABJIEHUSAM
U _CIEIHAIbHOCTAM
Tpebyercs peructpanus B 6ubauoreke COI'Y

SpringerCustomerServiceCenterGmbH (6a3za npaHHBIX, cojepiKalllie 3JICKTPOHHBIC H3IaHUS
m3narenbcrBa SpringerNature 3a mepuon 2011 — 2017 rr. (MOTHOTEKCTOBAas KOJUIEKIUS B
konmyecTBe 46 332 KHHUT)

JInunblii kadbuHet Ha caiite COTY http://portal.nosu.ru/

Peectp nporpammuoro obecneyenuns COI'Y 2023

Ne HaumenoBanue Ne norosopa (yinueHn3usi) Crpana
n/n NPOHU3BOAUTE/b
1 Windows 7 Professional Ne 4100072800 Microsoft Products | CLLIA
' (MPSA) ot 04.2016 r.
9 OfficeStandard 2016 Ne 4100072800 Microsoft Products | CIIIA
' (MPSA) ot 04.2016 .
3 Cucrema TeCTUPOBAHUS Ne468 ot 03.12.2013 UII Poccus
" | SunravWEBClass Cynrarynun P.T.(6eccpouno)
4. | Cucrema kommnbioteproit Bepctku | Jluniensust FSF/Debian (CBo6oaHOE
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http://biblioclub.ru/index.php?page=razdel&sel_node=1412
http://biblioclub.ru/index.php?page=book_view&book_id=144210
https://dvs.rsl.ru/
https://biblioclub.ru/
http://www.studentlibrary.ru/
http://www.studentlibrary.ru/
http://www.studentlibrary.ru/
http://www.biblio-online.ru/
http://www.biblio-online.ru/
http://www.biblio-online.ru/
http://www.springer.com/
http://portal.nosu.ru/

MikTex

porpaMMHOE o0ecIieueHne)
(6eccpouno)

5. | KasperksyEndpoint Security J10 22.01.2024 Poccus
[Tporpammuoe obecnieuenue it | CBOOOAHOE MPOrPaMMHOE CIOA
6. | pemaKTUpPOBAHUS XUMHUYECKUX obecneuenue (6eccpoyHO)
dbopmysr IsisDraw
Cucrema noucka TEKCTOBBIX Ne 6262 o1 09.01.2023 Poccus
7. | 3aMMCTBOBaHUMN «AHTHILIATUAT. (meitcrBurenen no 31.12.2023r) c
BY3» OAO «Antu-Ilnarunar»
IIporpamma s OBM «bank Pazpaborka COI'Y CsunerensctBo o | COI'Y
BOIIPOCOB ISl KOHTPOJISI 3HAHUN» | TOCYIapCTBEHHON PEruCTpaluu
8. nporpammsl it 9BM
Ne2015611829 ot 06.02.2015 1.
(6eccpouHo)
VSDESK Ne 210406/01 ot 06.04.2021 r. UI1 Poccus
9. N.A.Cepreesuu. Tex. mo.
07.04.2022
10 VYenyru cBs3u (noctyn k cetd | OOO Ankom Ne AL-0044 ot Poccus
" | HHTEpHET) 01.02.2022r -31.12.2022 1.
1 MOODLE Becnuiatnoe poccuiickoe CIIA (6ecruiatHoe
' pOCCHIICKOE)
12 JInunbIil kaOuHeT Jlunensus 6eccpouHas Poccusa
| cTyzeHTa/COTpyAHIKA Tex.conpoBoxaenue ot 14.03.2022 r
DnexTpoHHas 6ubIMoTEeKa https://dvs.rsl.ru Poccust
13. | auccepranyu u aBropedepaTon Tpebyercs peructpauus B
PI'b(OB/] PI'B) 6ubmmnoreke COI'Y
ObC"YHuBepcuTeTcKas https://biblioclub.ru Poccus
14. | 6ubmmorexa ONLINE" Tpebyercs perucrpanus B
6ubanoreke COI'Y
ObC «Hayunas »snektponHas | http://elibrary.ru. Poccus
15. | bubnuoteka eLibrary.ru» TpeOyetcs perucTpanms B
6ubnuorexke COI'Y
VYHuBepcanbHast 6a3 JaHHBIX https://dlib.eastview.com CHIA
16. | EastView
OBC «KOHCYIbTAHT CTYIACHTA» http://www.studentlibrary.ru Poccus
CryneHueckas 3JeKTpOHHas Tpebyercs perucTpanus B
OMOIMOTEKA 110 MEAUITMHCKOMY B | ouonuoteke COI'Y
17.| dapmaneBTHYeCKOMY
00pa3oBaHMIO, a TAKKE TI0
€CTECTBEHHBIM M TOYHBIM HayKaM
B IIEJIOM
3BC «fOpaiiT - www.biblio-online.ru Poccus
oOpa3zoBarenbpHas cpefa, Tpebyercs perucTpanus B
BKJIFOYAKOLIAsl BUPTYAJIbHBIN oubmmotexke COI'Y
18 YUTATBHBIN 3371 Y9eOHHKOB U
" | y4eOHBIX TOCOOMIi OT aBTOPOB U3
BeAyIIMX BY30B Poccun mo BceM
HaIMpaBIICHUSM U
CTIEIMATBHOCTSM
19. | KOII (nomeH Ha stHIEKCE) OecriaTHOE Poccus
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https://dvs.rsl.ru/
https://biblioclub.ru/
http://elibrary.ru/
https://dlib.eastview.com/
http://www.studentlibrary.ru/
https://vk.com/away.php?to=http%3A%2F%2Fwww.biblio-online.ru&post=392944111_228&cc_key=

20.

Pycl'apn OecruraTHoe Poccus

21.

ViPNet Poccus

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.

=

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

Bba3bl 1aHHBIX:

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

I') METOAMYECKHUE YKA3aHUsl, pa3padoTaHHble cocTaBuTe 1M Padoueii mporpaMmebl.
1. Yueopuna T.M. Bseoenue 6 Xumuro 6blCOKOMOJEKYAPHBIX CcOeOuHeHul : y4e0.-MeTo. mocodue

JUISL CTYZICHTOB XUMHKO-TeXHoJornueckux (akynpretos. //T.M.Huropuna; ®I'6OY BO «Cesepo-
OcetuHckuil rocynapctBenHnbiid yauBepeuteT uM. K.JI. Xeraryposa» — Bnagukaskas, 2018. — 87 c.
Yueopuna T.M. [Ipakxmuxym «BvicokomonekynapHnvie coeounenusy: y4ie0.-METO/A. mocodue ajis
CTY/IGHTOB XHMMHUKO-TE€XHOJIOTUYECKOT0 (akynpTeTa (OakanaBpuar), HalpaBl€HUE — XHUMHUS
(04.03.01) / T.M.Yuropuna; ®I'BOY BO «CeBepo-OceTUHCKHI roCy1apCTBEHHBIH YHHBEPCUTET
uM. K.JI.XerarypoBa» — BianukaBkas, 2018. — 44 c.
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http://lms.nosu.ru/
http://plato.stanford.edu/entries/chemistry/
http://www.hyle.org/journal/concept.htm
https://www.scopus.com/
https://clarivate.com/webofsciencegroup/solutions/web-of-science/

DJIeKTPOHHBIE pecypchl 00ecneynBalolue peaaTu3annio 00pa3oBaTeJbLHbIX MPOrpaMm

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

HaumenoBanue

CBeneHnus o

Ne norosopa

Koa-Bo

Ne Ipunagiex- Anpec Cpoxk aeiicTBus Xapakrepucruka
No DJIEKTPOHHOT 0 oc caiira npaBo- HA MpPaBo SAKII0YCHHOI0 JOIOBODA TO4eK JocTyna/ ocrvna
h pecypca Hoety ur obJsanartene ucnoab3oBanus I6C JHOYICHHOTO 10T0BOP NnoJib30BaTeJiei poctyn
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 JHorosop Ne 069-02/17
"VHHBepcHTeTCKA _ 000 or 13.03.2017 12.03.2017r. -11.03.2018r. 7000 To IP-anpecy
. 51 OubIMoTeKa CroponHss p: /AW, «Hexe- Jlorosop Ne 184-08/17 0€3TMMUTHBIN
. biblioclub.ru Memua» e 104 -
Online o1 04.09.2017 12.09.2017r.-11.03.2018r. 7000
Jorosop Ne 056-02/18 i
oT 25.05.2018 16.04.2018r.- 16.10.2018r. 7000
Jorosop Ne 163-10/18 i
o1 30.10.2018 17.10.2018r.-31.12.2018r. 7000
Horosop Ne 21-02/2019 i
o1 14.02.2019 01.01.2019r.- 30.06.2019r. 7000
florosop Ne75-06/19 01.07.2019r.-31.12.2019r. 7000

ot 08.07.2019
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http://www/

10. MaTepuajibHO-TEXHUYECKOE OCHAIIlEHHE JUCIUILINHBI:

Xumust
BbICOKOMOJIEKYJISIPHBIX
coeMHEeHu

Y4eOHble ayAUTOPUH I TPOBEAeHUS 3aHATHIH

JEKIMOHHOI'0 THIIA:
IIPENnoIaBaTeIbCKUM CTON — 1MMIT.; cTyn — 1mT.; CTOMBI 11
oOyyatomuxcst — 32 wr.; cTynbs — 64mr.; kadenpa — lmr.;
KJlaccHasi 1ocka — 11rt., Obopymosanue: - [lepcoHabHbIIH
KOMITBIOTEP B KOMILJIEKTE C TPOTrPaMMHBIM 00€CTIeUeHUEM, BEIXOAOM B
ceTh MIHTepHET U I0CTYNOM B 3NEKTPOHHYIO HHPOPMALHOHHO-
obpaszosarenshyio cpexy COI'Y, Ipoexrop Epson EB-735Fi
Kommuiekt mocraBky (KpeIieHue st IPOEKTopa, ITHYpP IMTUTAHUS) —
1mr.,Hoyr6yk [pomssomurens OO0 "ANCUIITEXHO" —

lmrr., [Iporpammuoe o6ecrieuenue: I[IporpaMmuoe obecrieueHue:
Windows 7 Professional, OfficeStandard 2016, Cucrema
tectupoBanust SunravWEBCIass, CrucremMa KOMIBIOTEPHON BEPCTKH
MikTex, Kasperksy EndpointSecurity, [Iporpammuoe o6ecreucHue
IUTS peJaKTHPOBaHMUsI XUMHYecKuX Gopmy IsisDraw, Crucrema
IIOKUCKA TEKCTOBBIX 3aUMCTBOBaHUN «AHTHIIIaruar.BY 3y, [Iporpamma
st OBM «bank BomipocoB st KoHTpoutst 3HaHui», VSDESK,
VYenyru csazu (noctym k cetd uaTepHeT), MOODLE, JInynebii
KabuHeT cTyAeHTa/cotpynnuka, KOII (momen Ha siHaekce), Pyclapn,
ViPNet

JladopaTopusi Oprannyeckoi XuMuu

MpenoaBaTeNbCKUi ¢ToM — 11T.; CTYyd — 11IT.; CTOJIBI 71t
oOyuaromuxcst — 15 wr.; crynass — 30mwT.; kadeapa — 1mrT.;
KJIaccHas 10cka — 11T, [lepcoHaNbHBIN KOMIBIOTED B KOMILIEKTE C
MPOrpaMMHBIM 00€CTIeYeHHEM, BBIXOZOM B CeTh VIHTEpHET 1
JIOCTYIIOM B 3JICKTPOHHYIO HH()OPMAIMOHHO-00pa30BaTeNbHYIO CPEIy
COI'Y, [Ipoexrop Epson EB-735Fi Kommiekt moctaBku (KpersieHne
UL TIPOEKTOPa, IHyp nutanusi) — 1mr.,HoyrOyk [IponsBoaurens
000 "AVCHUAJITEXHO" — 1., IIporpaMMHOe obecriedeHe:
IMporpammuoe obecrieuenue: Windows 7 Professional, OfficeStandard
2016, Cucrema tectuposanus SunravWEBCIass, Cucrema
kommbroTepHoit Bepetku MikTex, Kasperksy EndpointSecurity,
ITporpamMmHOe obecrieyeHne st PelaKTHPOBAHUS XUMIYECKHX
¢dopmy IsisDraw, Crcrema moucKa TEKCTOBBIX 3aMMCTBOBAHHI
«AnTtumiaruat.BY3», [Iporpamma miiss 9BM «baHk BOIIPOCOB Iist
KOHTpOJIs 3HaHuHY, VSDESK, Yemyru cBs3u (mocTyn k cetn
nnrepHet), MOODLE, JInunerit kabuneT cTynenTa/cotpyaauka, KOII
(momen Ha sinnekce), Pyclapn, ViPNet

O6opynosanue: lIkad BeITsKHO# ¢ moaBoxoM Bosl [1IB HBK
900ITJIACT+ ¢ canTexaukoit — 2mt. CymmbHelii mkad LOIP LF-
120/300-VS1 (440x465x430mMm, 300 C, BenTusstop — lmr. Becsr
naboparopHsie anektporHsie BM5101 — 1 wt.,,pH-metp 150 MU — 1
T., Memanaka MarHUTHasE C HOAOTPEBOM U LI (DPOBBIM
tepmoperyistopom Komrurekt Heidolf — 1 mr. Pedpakromerp UPD-
454B2M (c moacBeTKoi U gom. mkanoi) — 1 mr., Konmykromerp
nopratuBablii OHAUS ST300C-B — 1 wt., HarpeBarenbHast uira
ES-H3040 — 1., Xoxoaunsauk Musck 2808 — 1t

Y4eOHble ayAUTOPUH VI NPOBEAEHHUS TEKYLIero
KOHTPOJISI M IPOMEKYTOYHOH ATTeCTALUH, a TAKKE
CaMOCTOAITEILHOH padoThl 00y4aIOLIUXCS:
MPeTnoaaBaTeIbCKUi ¢TOM — 11IT.; CTYa — 11IT.; CTOJBI
obyuaromuxcs — 20 mrt.; cryass — 40mrT.; kadenpa — lmT.;
KJIacCHAas T0CKa — 11IT., [lepcoHabHbIN KOMIBIOTEP B KOMILIEKTE C
MPOrpaMMHBIM 00eCIieYeHHEeM, BBIXOJOM B CeTh VIHTEpHET 1
JIOCTYIIOM B 3JIEKTPOHHYI0 HH)OPMAIOHHO-00pa30BaTelIbHYIO CPEeIy
COI'Y, IIpoexrop Epson EB-735Fi KomrmiexT nmocraBku (KperieHne
U TIpoeKTopa, MHyp nutanus) — 1mt., HoyrOyk IIponsBoautens
000 "AUCHUBJITEXHO" — 1., [IporpaMmmuoe obecreueHue:
[porpammuoe obecrieuerne: Windows 7 Professional, OfficeStandard
2016, Cucrema tectuposanust SunravWEBClass, Cucrema
xomnbtoTepHoii Bepctkn MikTex, Kasperksy EndpointSecurity,
ITporpamMmHOe obecrieyeHne st PeIaKTHPOBAHUS XUMHYECKHX

Poccuiickas @enepanus,
362025, Pecrrybmnmka
Cesepnas Ocernst —
Ananus, r. Branukaskas,
Baryrtuna, 1. 44-46, yaeOHbIN
xopiryc Ne 7 (YK Ne 7),
(axynbTeT XUMHHU, OHOJIOTHH
1 OMOTEXHOJIOTHH, 8y JUTOPHS
Ne 606

Poccuiickas ®enepanus,
362025, PecniyGinka
Cesepnas OceTtust —
Ananwus, . BnagnkaBkas,
Baryrtuna, 1. 44-46, yueOHbIi
koprmyc Ne 7 (YK Ne 7),
(akympTeT XUMUH, OMOJIOTHN
U OMOTEXHOJIOTHH, &y JUTOPHS
Nell0O

Poccuiickas ®enepanus,
362025, Pecrybnmka
Cesepnas OceTust —
Ananus, r. Bnagukaskas,
Baryrtuna, 1. 44-46, yueOHbIi
kxopmyc Ne 7 (YK Ne 7),
(axynbTeT XUMHH, OHOJIOTHH
1 OMOTEXHOJIOTHH, Ay JUTOPHS
Nell4
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dopmy IsisDraw, Crcrema MoMcKa TeKCTOBBIX 3aMMCTBOBAHHI
«AnTturuaruat.BY3», [lporpamma s 9BM «baHk BompocoB mis
KoHTpoJIst 3HaHui», VSDESK, Yceayru cesi3u (nocTym K cetu
unrepHet), MOODLE, JIuunsrii kabuneT crynenta/cotpyanuka, KOII
(momen Ha sinnekce), Pyclapn, ViPNet

KomnbloTepHblii kiace

NpenoaBaTeNbCKUM ¢Tos — 1mT.; cTyn — 11UT.; CTOMNBI
obyuaromuxcs — 15 wr.; crymes — 30mT.; kadenpa — lmT.;
KJaccHas Jocka — 1miT.,

O6opynoBanue: KoMIIbroTeps! 111 KOMITBIOTEPHOTO Kilacca B
kxomiuiekre, Mcrounnku GecriepeboitHoro mutanus, Ippon,
KommyTtatop st knacca D-Link DGS-10240,, MHTepakTHBHAS T0CKa
787(1702070/15112/11344/2+ npoextop Beno MX503. [porpammuoe
obecnieuenwue: [Iporpammuoe obecrieuerue: Windows 7 Professional,
OfficeStandard 2016, Cucrema Tectuposanus SunravWEBCIass,
Cucrema komnbroTepHoii Bepctkn MikTex, Kasperksy
EndpointSecurity, [TporpamMuoe obecrieueHue Uisi peIaKTHPOBAHUS
xumuueckux popmyi IsisDraw, Crcrema moucka TEKCTOBBIX
3auMcTBOBaHUl «AHTHIIarnat.BY 3y, IIporpamma it OBM «bank
BOIIPOCOB Ayt KOHTpoIrs 3HaHui», VSDESK, Ycemyru cesizu (moctym k
cetu uHTepHeT), MOODLE, JInyHeIil KaOWHET CTyAEHTa/COTPYIHHKA,
KO3II (nomen Ha siuaekce), Pyclapa, ViPNet

Bubauorexa, B TOM 4Hcie YATAJBHBIH 3aJ1: CTOJIBI ISt
obyuaromuxcs — 30 wrt.; crymes — 60mT.; kadenpa — lmt.;
[MKo6yuaromuxcs — 10mt., IIporpamMmuoe obecrieueHue:
Iporpammuoe obecrieuenue: Windows 7 Professional, OfficeStandard
2016, Cucrema tectupoBanus SunravWEBCIass, Cucrema
kommbroTepHoit Bepctku MikTex, Kasperksy EndpointSecurity,
IporpammHOe obecrieyeHne Uik PeIaKTHPOBAHMA XUMHIECKHX
¢dopmyin IsisDraw, Crcrema MOMCKa TEKCTOBBIX 3aMMCTBOBAHHI
«AnTtumiaruat.BY 3y, [Iporpamma miss 9BM «baHk BOIIPOCOB 171
KOHTpOJIst 3HaHui), VSDESK, Yenyru ces3u (mocTym k cetu
unrepHet), MOODLE, JIuunsiii kabunet crynenta/cotpyanuka, KOII
(momen Ha sinzekce), Pycl'apn, ViPNet

Poccuiickas ®@eneparus,
362025, Pecriybinka
Cesepnas OceTust — AnaHus,
r. Bnagukaskas, Batytuna, 1.
44-46, yueOHslit kopryc Ne 7
(YK Ne 7), bakynbTeT XuMuH,
OMOJIOTHH H OMOTEXHOJIOTHH,
aynuropus Ne614

Poccuiickas ®enepanus,
362025, PecryOmnmka
CesepHas OceTtust — AnaHus,
r. BmangnkaBkas,
eperenu/Batytuna, a. 16/19
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11. JIuct 00HOBIeHHS/AKTyAIN3AIUN
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