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|. IIEJIA ¥ 3ATAYH JACIATITAHBI

Henu: nate xumukam QyHIaMEHTAIbHBIC 3HAHUS B O0JIACTH TCOPUH U MPAKTUKUA XUMUU U
(U3UKH BBICOKOMOJICKYJIIPHBIX COSAMHCHUH.

3amaun:

—  JIaTh MOHATHUS O CTPOECHUU BHICOKOMOJIEKYJISIPHBIX COCIMHECHMUIA;

—  J1aTh MOHATHS O METOJaX CHHTE3a U MOIU(PHUKALUN BEICOKOMOJICKYIISIPHBIX COCTUHEHUH;

— u3ydeHHe (UBHKO-XUMHUYECKHX U (PU3UKO-MEXAaHHUYECKUX CBOWCTB BBICOKOMOJICKYIISIPHBIX
COCTUHEHUN.

B pesynbrarhl u3ydeHUs JaHHOW NUCLUMIUIMHBI CTYACHTBI JOJDKHBI MPEACTABICHUS O
MaKpOMOJICKYJIIPDHOM  CTPO€HHHM W  BBITEKAOIIMX W3 OTOTO  OCOOCHHOCTSIX  CBOWCTB
BBICOKOMOJIEKYJISIPHBIX COeIMHEHUH. VIMeTh KOHKpETHbIE MpEJCTaBICHUS O METOAaX CHUHTE3a,
aHaJM3a U UCCIICAOBAHMS PA3TMYHBIX CBOMCTB BEICOKOMOJICKYJISIPHBIX COCTMHCHH.

1. MECTO IUCHUIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. YuebHas nucuuiuinHa « BBICOKOMOJIEKYIISIPHBIE COSTMHEHHS» OTHOCUTCS K 0a30BOM
(00s3aTENIBHOM) YacTH MPOTPAMMBI.

2.2. JIns u3y4eHus: JaHHOW y4eOHOW AUCIUIUIMHBI HEOOXOIMMBI 3HAHHSI, yMEHUS U HABBIKH,
(bopmupyeMble TPEALIECTBYOIMMU AUCHUIIMHAMU :

Ne /i Koza qucuuminHel HaumeHoBaHMe MpeecTBYIOMUX TUCIUILUINH
1 b1.0.10 MaremaTuka
1 51.0.13 MexaHuka ¥ MOJICKyJIsIpHas (pu3nka
2 b1.0.16 Oo6mast xumust. XUMH HEMETAIIOB.
3 b1.0.17 MeTtannudeckas CBSI3b. XHMMHUSI METAJIOB
4 b1.0.20 Opranndeckast XUMHUs
5 b1.0.21 Opranudeckasi XMMUs TPOU3BOHBIX YTIIEBOAOPOI0B
6 b1.0.24 duznueckas XuMus. XUMUYECKask TEPMOIMHAMHKA

2.3. Ilepedenp mocienyOmUX Y4eOHBIX IUCHUIUIMH, AJS KOTOPHIX HEOOXOAWMBI 3HAHUS,
YMEHHMSI U HaBbIKU, OpMUpPYEMBIE JaHHON y4EeOHON AMCHIUITIIMHOM:
[Tony4yeHHble 3HAHUS, YMEHUS U HABBIKK HEOOXOAMMBI MPH JaJbHEHIIEM W3y4Ye€HUH JUCLUIUIMH!
b1.027 — «lpouecchl u ammaparbl. XUMHYECKas TEXHOJOTHs INepepadOTKH HepTH U Tazan,
b1.B./IB.01.01 - «TexHomnorus mpou3BOJACTBAa M THepepaboTku noiuMepoB», b1.B.J[B.02.01
«Xumuss moHoMmepoBy», bI1.B.JIB.07.02 —  «CoBpeMeHHBIE METOJBl IOJIMUMEPHOW XUMHUN,
b1.B./IB.04.01 — «XuMHs 3JIEMEHTOPTAaHMYECKUX COEIUHEHUW». 3HAHME 3TOU JUCHUILIMHBI
HEOoOXOIUMO TpU JajbHEHIIeM OO0y4yeHHMH B MarucTparype M acnupaHType, a Takxke B cdepax
npoeCCUOHATLHON JIEATENIbHOCTU: 3paBOOXpPAaHEHUE (CHHTE3 M KOHTPOJb KadyecTBa), XUMHS
MIPUPOTHOTO OPTAaHUYECKOTO CHIPhSl (M3Y4YEHHE COCTaBa M pa3paboTka CIocOOOB TMepepaboTKH H
PaKTUYECKOT0 HCIIOJIb30BaHUs TPOAYKTOB U3 YIJIsl, HEPTH, IPUPOAHOTO ra3a) u JIp.

I1l. TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSA JUCLHUIIJINHBI

[Ipouiecc ocBoeHUS AUCUUITIIMHBI HANpaBiieH Ha (POpMUpPOBAHUE KOMIETEHIUN (3J1IEMEHTOB
cnenyromux Komrerenuuit) B coorerctBiur ¢ ®I'OC BO u OIl BO no maHHOMY HampaBieHHIO
04.03.01 «Xumust», mpodwib: Xumusi HeTH U Ta3a.



IlepeyeHb MIaHNPYEMBbIX Pe3yJbTATOB 00Yy4YeHHS IO TUCUUIJIMHE (MOAYJ/II0), COOTHECEHHBIX €
HHIUKATOPAMHM O0CTUKEHUSI KOMIIeTeHIN

Komnerenuus

HNuaukaTopbl KOMIeETeHIUI

Pe3yabTaThl 00yuyeHust

OIIK-1 Cnocoben
aHAM3UPOBATh U
UHTEPIIPETHPOBATH
pe3yIbTaThl XUMUYECKHX
9KCIIEPHMEHTOB,
HAOJII0/IEHUI U U3MEPEHUN

OIIK-1.2.

[Ipennaraer
HMHTEPIPETAIIIO
pE3yIbTaToB
COOCTBEHHBIX
IKCIIEPUMEHTOB C
HCIIOJIb30BAHUEM
TEOPETUIECKIX OCHOB
TPaJIUIIMOHHBIX U HOBBIX
pa3JeoB XUMHH

3HaeT: TeOpEeTHUECKUE OCHOBBI
0a30BbIX XUMUYECKUX TUCIUIUIMH
(HEOpraHUYECKOM, OPraHNMYECKON) U
CTIOCOOBI MX UCTIONBb30BAaHUS MIPH
pElIeHNH KOHKPETHBIX XUMHUYECKHUX
3a1a4

YMeer: mpoOBOAUTH NIEPBUUHBIN aHATIU3
PE3YJIBTATOB C YIETOM OOIINX
3aKOHOMEPHOCTEH, (HOpPMyIHpPYEMBIX B
paMKax XMMHUYECKON HAyKU

OIIK-2 Cnocoben
IIPOBOJIUTH C COOJTIOJICHUEM
HopMm Th xumuueckuit
HKCIIEPUMEHT, BKIIIOUAs
CUHTE3, aHAJIN3, U3yUCHHUE
CTPYKTYPBI 1 CBOMCTB
BEILECTB U MAaTE€pPUAJIOB,
HCCJIEIOBAHKE MPOLECCOB C
UX y4yacTUEM

OIIK-2.1 PaGotaer ¢
OpPraHHYECKUM
BEILIECTBOM C
cOOJII0ICHUEM HOPM
TEXHUKH 0€30MMacHOCTH

OIIK-2.2 IIpoBoaut
CHHTE3 BEIIECTB U
MaTepHuaioB pa3HOM
MIPUPOJIBI C
HCIIOIb30BaHHEM
HMEIOIINXCSI METOINK

3HaeT: cHHTE3a BEIECTB Pa3INYHON
HPUPOJIBI; OCHOBHBIC JOCTOMHCTBA U
HEJOCTATKU PA3INYHBIX METO/IOB
UCCIICIOBAaHHSI CBOMCTB BEIIECTB U
MaTepuasoB; IpaBHIa U HOPMbI
TEXHHUKHU 0€3011acCHOCTH TpH paboTe ¢
XMMHUYECKHUMHU PEaKTHBaMH U
¢busznyeckuMu pudopaMu

YMeeT: MPOBOAUTE OAHO- U
JIBYXCTaIUIHbIC CHHTE3bI C
MCTIONIb30BAHUE MPEAIaracMbIX
METOMK; paboTaTh Ha CTAaHIAPTHOM
XHUMHYECKOM 000pYyIOBaHUH
Bnapeer: HaBbIKaMu pabOTHI €
COBPEMEHHBIMU XUMHYECKUMH
npubopamu, IpHEeMaMH OpraHU3aUuH
METOJMKH PadoT MPH PEHICHHH
IIOCTaBJIEHHOM 3a7a4H

OIIK-4 CnocobeH
IJIAHUPOBATh PabOTHI
XUMHUUYECKOU
HaIpaBJIEHHOCTH,
o0OpabatbIBaTh U
WHTEPIPETHPOBATH
MOJIyYeHHBIE PE3YIIbTaThI C
HCIOJIb30BaHUEM
TEOPETHUUECKUX 3HAHUHN U
MPaKTUYECKUX HABBHIKOB
pElIeHUs] MaTEMAaTUYECKUX U
bu3ndecKux 3a1a4d

OIIK-4.3
WNutepnpetupyer
pe3yabTaThl XUMUUYECKHX
Ha0JII0/IeHUH C
HCIIOb30BAHUEM
(hU3UIECKUX 3aKOHOB U
MPEICTABICHUN

3HaTB: TEOPETUYECKUE OCHOBBI XUMHH
1 (PU3HUKHU BBICOKOMOJIEKYIISPHBIX
COEIMHEHMH C LIEIbI0 UHTEPIIPETALlUN
MOJIYYE€HHBIX PE3yIbTaTOB

YMeTh: UCNIONB30BaTh HEOOXOMMBbIE
METO/Ibl UCCIIeI0BAHUS TOTUMEPHBIX
cucreM, paboTaTh Ha CTAHAPTHOM
XUMHYECKOM 000pyI0BaHUU

OIIK-6 Cnocoben
MIPEJICTABIISITh PE3YJIbTATHI
CBOEH pabOThI B YCTHOU U
MUCbMEHHOU (popme B
COOTBETCTBUU C HOPMaMHU U
NpaBUJIAMU, IPUHITHIMH B
pohecCuOHATEHOM
COO0IIIECTBE

I1IK-6.1 Ilpencrasnser
pe3yabTaThl padOTHI B
BHUJIE OTYETA MO
CTaHIapTHOU opMe Ha
PYCCKOM SI3bIKE

3HaeT: mpaBuiIa COCTABJICHUS OTYETOB
XUMHAYECKHX OIBITOB;

YMeet: IpeACTaBIATh PE3yIbTaThl
OTIBITOB COTJIACHO TPeOOBAHMSIM B
JTAHHOM 00J1aCTH XUMUH

Buianeer: HaBbIKaMU IIPEACTABICHUS
COOCTBEHHBIX PE3yJIbTATOB B
WH(POPMAITMOHHON HAYIHO
o0pa3oBaTeNbHOI cpesie




IV. COOJEP/)KAHUE U CTPYKTYPA JUCIHUIIJINHBI

TpynoeMKOCTh TUCHHUIUIMHBI COCTABJISACT 7 3a4eTHBIX ¢AWHUIL, 252 yaca, B TOM uucie 1.5
3a4eTHBIX e€QUHNL], 63 4acOB Ha 3K3aMeEH
dopma MPOMEKYTOYHOU aTTECTALMU: DK3aMEH

4.1. Conep:xxanue TUCHUILUIUHBI, CTPYKTYPHMPOBAHHOE N0 TeMaM, ¢ YKa3aHHEM BH/IOB
YueOHBIX 3aHAATHI U OTBEICHHOI0 HA HUX KOJIUYECTBA aKaIeMHYEeCKNX YaCOB

Bussl yueOHOI paboTHI, BKIIOYAst
s CaMOCTOSITEIIBHYIO PaboTy
g 00y4aromuXcs 1 TPYJOEMKOCTh
E (B yacax)
S KonTakTtHas pabora
=]
o | 8 = 2 NPETOaBaTENs C @OpMEI TEKyIIEro
No 5 § g 5 obyHaromIMICs 5 KOHTPOIIS! YCTIeBACMOCTH;
i Pazmen quCUNIUTHHBY TEMbI 2 o e g Z dopma IpOMEKYTOUHON
3| 8 E g v 2 o S g aTTecTanuu
A £8 < g~ S n 53 (no cemecmpanm)
o 0 g % s B =]
& £ o= 28| g+=
£ | B| EE:5| 3g| 2
= Z S8 geg|l S
[2] o Qo >
= O E N
OOmme cBeneHus o
1 | BBICOKOMOJEKYISPHBIX 6 1 - - 2 -
COCJIMHECHHSIX
Knaccudukanms
MOJIMMEPOB U UX
2 P 6 3 10 2 2 KomnokBuym
BAKHEWIINE
MIPEACTABUTEIHN
Crpykrypa u cBoiicTBa Hposepia
3 | TPYKP 6 8| 10 | 2 | 10 | oruerosJIP,
MaKpOMOJIEKYJI
KOJUIOKBUYM
[IpoBepka
4 | PacTBOpHI OJUMEPOB 6 10 10 1 10 otuetos JIP,
KOJUIOKBUYM
I1oJIM3IEKTPONHUTEL IIposepka
5 6 4 10 1 8 otueToB JIP,
KOJUIOKBUYM
CTpyKTypa 1 OCHOBHBIE IIpoBepka
6 | dusnueckue cBoiicTBa 6 8 10 1 10 otuetoB JIP,
MTOJITMMEPHBIX TEIl KOJUIOKBUYM
Cunres IIpoBepka
7 | BBICOKOMOJIEKYJISIPHBIX 6 12 12 1 10 otuetos JIP,
COCTMHECHUI KOJUIOKBUYM
XHMMHYECKUE CBOUCTBA U IIposepka
8 | xumuueckue 6 8 10 1 10 otuetoB JIP,
MpEeBpaIIeHHs OJIMMEPOB KOJUIOKBUKM
[TpomexxyTouHas
p YT 10 JK3aMeEH
aTTecTalus
HToro yacon 252 54 72 19 63 44




4.2. I1naH BHeayAUTOPHOH CAaMOCTOATEIbHON PadoThl 00yUYaIOIIUXCSI 10 JUCIUTIJINHE

CamocrosTenbHas paboTa 00yJaromuXCs Y4e6Ho-
3arpar METOAUYECKOE
Cemect . Cpoxku OrieHo4yHOE
Hassanne paszneina, TEMBL BI/IZ[ CaMOCTOSATCIIbHOU bl obecrieuenue
p BBIIIOJIHCHHU Cpe€acTBO o
pa6OTI)I q BpPEMCH CaMOCTOATCIIbHON
u (4ac.) paboTsl
O6uue cBenenusa o |[Toaroroska x VeTHOE YuebHoe nocobue
6 |BBICOKOMOJIEKYIISIPH |CEMHUHAPCKOMY 1 |cobecenosan |«BPICOKOMOIEKYIAPH
e bIC COCIUHCHUS.
BIX COCJIMHEHUSIX 3aHITHIO 110 TEME
6 KJ'IaCCI/I(l)I/IKaHI/IH TMoaroTosKa K Y4ebHOe mocobue
TIOJIMMEPOB U HX «BpICOKOMOJIEKYIISIPH
o CEMHHAPCKOMY 2 |YcrHoe bIE COETTMHEHHS.
BAKHCHILIHC 3aHSATHIO 110 TEME cobecesioBan
MIPEJICTAaBUTEIH e
6 |Crpykrypau [ToaroroBka oTuera HpakTukym no
CBOI‘/’ICTBa o J‘[P BBICOKOMOJICKYJISIPHbBL
HpOBepKa M COCAMHCHUAM
MaKpPOMOJIEKYJT «Bucko3umeTpus 10 | rera o
PacTBOpPOB JIP.
TMTOJIMMCPOB» Kommoxsuym
6 |PacTBOpBI [ToaroToBka otyera Hposepka  |[IpakTrKym 110
HOJ‘II/IMepOB 1o J‘[P OTYCTAa I10 BBICOKOMOJICKYJISIPHBL
JIP. M COEUHEHUSIM
«Bucko3umerpus )
pacTBOpPOB
TTOJINMEPOBY
6 |PactBOpBI IToaroroBka oruera Ilposepka  |IIpakTHKYM I10
HOJ‘II/IMGPOB o HP OoT4eTa I10 BBICOKOMOJICKYJISIPHBIL
«TypGUIHMETPHEECK JIP. M COCIMHECHHUSAIM
yp p 5 |KomiokBuym
0€ TUTPOBAHUE
pacTBOpOB
TTOJINMEPOBY
6 |[Tonmdnekrponutsl ([loaroToBka oTyera Hposepka  |[IpakTikym mo
o HP OoT4eTa 110 BBICOKOMOJICKYJISIPHBIL
abote. M COEIMHEHUSIM
«DNEKTPOXUMHUIECKO 8 §OHHOKBHyM A
€ TIOBEJICHHE
TTOJTUDIICKTPOIIUTOBY
6 |Crpykrypau [MoaroroBka otyera Hposepka  |[IpakTrKym 110
OCHOBHBIE o HP %’;{eTa 1o BBICOKOMOJICKYJISIPHBL
. M COCAUMHCHUAM
¢buznyeckue «TepmoMexaHMUECKH 10 Kosmoksiym %
CBOICTBA € CBONCTBA
MOJIUMEPHBIX TEJ  |TOJIUMEPOBY
6 |Cunres IToaroroska oruera IIposepka  |[IpakTnkym mo
BBICOKOMOJIEKYISIpH 110 JIP «PagukanbHas 2 JOTT;eTa 1o |BRICOKOMOIICKYIIAPHEL
o . M COCOAUHCHUAM
BIX COCIMHEHHI TTOJIMMEPH3AITUS) 8
6 |Cunres IToaroroska oruera Iposepka  |IIpakTHKYM 110
BBICOKOMOJIEKYISIpH |10 JIP «PannkanpHast 2 JOTT;eTa 1o |BRICOKOMOIICKYIIAPHEL
v . M COCOAUHCHUAM
BIX COCTUHEHUN COTIOJTUMEPHU3AITHSI» K A
OJUIOKBUYM
6 |Cuures IToaroroska oryera Ilposepka  |IIpakTukym 1o
BBICOKOMOJIEKYISIpH |10 JIP «KaTroHHast 4 |OTicTAmo|BICOKOMOJICKYIIPHAL
o JIP. M COEJIMHEHUSIM
BIX COCJIMHCHHIM MOJTUMEPHU3AITHSI X
OJUIOKBUYM




CamocTosTenpHast paboTa 00ydJaromuxcs Yu4ebHo-
METOOANUYECCKOC
Cemect . Cpoxku 3arpar OrieHo4yHOE A
HasBanue paaﬂena, TEMBI BI/IZ[ CaMOCTOATCIIBHOU bl 06ecnequI/Ie
BBIITOJIHCHU CpeHCTBO o
pa6OTI)I q BpPEMCH CaMOCTOATCIbHOU
u (4ac.) paboTsl
Cunres ITonroroBka otuera TTposepxa [IpakTHKyM 110
BBICOKOMOJIEKYJISIpH (110 JIP 2 orweramo |0 CONOMOICKYILIDHDL
2 M COCAUHCHUAM
BIX COeOUHEHUI «[TonnkoHaEHCAITH JIP.
XUMHYECKHE ITonroroBka otryera IIpakTuKyM 10
CBOI‘/’ICTBa " o J‘[P BLICOKOMOHeKyHHpHLI
IIpoBepka M COCTMHCHHUAM
XUMHUYECKHE «Moauduxanus 10 POBep A
OTYECTa 110
MpeBpaIieHus MIOJIMUMEPOBY JIP.
IOJIMMCPOB Komroksuym
OO611ast Tpy10€MKOCTh CAaMOCTOSITEIILHON paOOTHI 11O 63
JTUCITUTIINHE (Yac)
BiogkeT BpeMeHH caMOCTOSAITEIbHOM padoThl,
NnpeaycMOTPEeHHbIN Y4eOHbIM NJIAHOM /J1Isl TaHHOM 63
AMCIMILIMHBI (Yac)

4.3. Conep:xxaHue pa3/ieioB U TeM TUCHHILIMHBI

TpynoemkocTs
JUCLUIUIAHBI 7
(3.e.)
Hanmenosanue | 1. O0mme cBeeHNs 0 BLICOKOMOJIEKYJISAPHBIX COeIMHEHUSX
OCHOBHBIX MecTo HaykH O MOJIMMEpax Kak CaMOCTOSTEIbHON (pyHIaMeHTaIbHON 00J1acTH
pa3nennoB 3HaHUS Cpeliu APYrux pyHAaMEeHTaIbHBIX XUMUUYECKHX HayK. Ee posib B
(Momymeit) Hay4YHO-TEXHUYECKOM IPOIPECCe U OCHOBHBIE HCTOPUYECKHUE ITAIIBI €€

pa3BuTHA. BKilag pyCCKUX yUEHBIX B 3apOKICHHUE U Pa3BUTHE HAYKHU O
nonuMepax. [Ipenqmer u 3a1aun HayKu O BHICOKOMOJIEKYJISIPHBIX COEIMHEHUAX
(monumepax). Posb monmumepoB B ®KUBON MPUPOJE U UX 3HAUECHHE KaK
MIPOMBIIIJIEHHBIX MaTePHAIOB (IIJIACTMACCHI, BOJIOKHA U MJICHKH, IOKPBITHSA).
OCHOBHBIE TOHATUS W OIPEAEICHUS: TMOJIMMEP, OJIUTOMEDP, COOTHOLIEHHE
MOHSTUI "monumepsr"” u "BBICOKOMOJIEKYJISIPHBIE coeMHEeHUs".
Makpomosekyna u ee XuMmudeckoe 3BeHO. CremneHb (KOA(pQHHUIMEHT)
MOJIMMEpPU3allMl M KOHTypHas JnuHa uenud. Kputepuum pasrpaHuyueHus
BBICOKOMOJIEKYJISIDHBIX ~ COEAMHEHMM M HU3KOMOJIEKYJIIPHBIX  BEILECTB.
[lepexon OT MOHOMEPOB K MOJMMEPHBIM LIEMSIM BO3pPACTAIOMICH JITMHBI.
ITomumepHOe cocTosiHUE Kak ocobast popma CyIecTBOBaHHUS BEIIECTB.

2. Knaccudukanusi no1uMepoB M UX BaskHellIIHe NMPeACTABUTEN
Knaccugukanus nonuMepoB B 3aBUCUMOCTH OT IIPOUCXOXKIACHUS, XUMHUECKOTO
COCTaBa M CTPOEHHUs 3BEHBEB M MAaKpOMOJIEKYJsApHOM wnenu. IIpuponnsie,
CUHTETHUYECKHE u HCKYCCTBEHHbIE MIOJINMEPBI. Opranunueckue
(37eMeHTOOpraHNYecKue) M HeopraHuueckue mnojauMmepbl. [‘oMorenHble H
reTEepOLIETIHbIE TIOJUMEPHI. JINHElHbIEe, pa3BETBICHHBIE U CUIMTHIE MOJUMEPBI.
I'omononumepsl, conoanumepsl, 6JI0K- U IPUBUTHIE COMIOTUMEPHI.

OcHoBHble mnpexacraButend. CrocoObl mnosyueHus. CBoiicTBa U ob6iactu
MIPUMEHEHHUS.

KapOouennsie nmonmumepsl. TloauMepsl U comoauMepsl MOHOOJIE(UHOB M UX
MIPOU3BOJIHBIX: MOJUATUJICH, TOJUIPONMWIEH U UX COMOJIMMEPHI, OJUCTHPOIL,
MIOJINBUHUIIXJIOPUA, IIOJUMEPHl aKPWJIOBOTO M  METAKpUIOBOIO  PSJIOB.
[Tomumepsl u  comonumepsl AMOJNeHUHOB (TUEHOB) M WX TMPOU3BOJHBIX:




nonMOyTalieH W €ro  COMOJHMMEphI, TOJUU3OMNPEH, IOJIUXJIOPIPEH.
Kap6ouuknnyeckue MTOJIUMEPBI: benondopmabaeruaHbIe CMOIJTBI,
O (EHUIICHBI, TTOJTU-/1-KCHITUJICH.

Kapborerepouennbie mnonumepsl. [lonmumepsl, conepkaliye KUCIOPOJ B
OCHOBHOW 1ienmu: TOAMI(PHUPHI TPOCThie (TOTUITHICHOKCH), TOIUIPHUPHI
cloXHble (monudTHIeHTepedTanar, riaudTaleBble CMOJIbI), IOJIHALETaIH
(TTOTMOKCUMETHUIICH, LIEJUTION03a U €€ TIPOU3BOIHBIC).

[lonumepsl, coiepkampe a30T B OCHOBHOM  LEMU:  IMOJUAMHJbI
(monMKanmpoIaKTam, MOJINTEKCAMETHIICHATUITAMHU] ), MIOJINYPETAHBI,
MOJIUTIENTU/IBI, OCJIKH, OHATHE 00 UX OMOIOTHYECKUX (PYHKIIHSIX.

[Tonmumepsl, conepxkamnpe Gochop B OCHOBHOM IEMU: HYKICHHOBBIC KHUCIOTHI,
MOHATHE 00 UX OMOJOTUYECKUX (DYHKIIUSX.

[TonuMmepsl, coaepskamye cepy B OCHOBHOM IICMH: MPOCTHIE TOTUTHOI(DUPHI,
MOJIUCYIB(UIBL, TOTUCYTH(OHBI.

DJIEeMEHTOTeTePOLICTIHbIC  MMOJMUMEPhl.  [[OMMCHIIOKCaHBI  (CHJIOKCAHOBBIC
Kayuyku U okpbItusi). [Tonmudocdats. [lomudocdazensr.

3. CTpyKTypa U CBOHCTBA MAKPOMOJIEKY.JI

Konduryparuonnas nzoMepusi # KOHQUTypaIus MakKpoOMOJICKyIbl. JIokaibHbIE
KOH(UTYpaIiOHHbIE HU30MepbI B MaKpOMOJIEKyJIax MOJIUMEPOB
MOHO3aMEIIEHHBIX ITUJICHOB U AUCHOB. CTepeoperysipHble MaKPOMOJICKYJIBL.
Kondopmanuonnas  uzomepuss u  KOHboOpManus  MaKpOMOJICKYIIBI.
Kondopmannonnsle  mepexoasl B MOJEKyJaX  IMOJHITWICHA |
MOHO3aMEIIEHHBIX MOJIMATUICHOB. BHYyTpuUMONEKyIspHOE BpalleHHe |
THOKOCTh ~ MaKpOMOJIEKYJIbl.  DHEpPreTHYeCKue  Oapbepbl  BHYTPEHHETO
BpaimieHus. [loBopoTHBIE HM30Mephl M THOKOCTh peanbHbIX menei. CpemaHee
paccTosiHue MEXITy KOHIIAMHU IIeTH KaK XapaKTEPHUCTHUKA, YyBCTBUTCIbHAS K
KOH(OPMAaIIMOHHOMY COCTOSTHUIO 11eTii. Moens CBOOOJHO-COUTICHEHHOH LIenn
Y IIeTIH C 3aTOPMOKCHHBIM BpaieHueM. TepMoanHaMHIecKas i KHHeTHIeCKast
rubkocTh  Makpomosiekyd.  CBsi3b  MeXAYy  CPeOIHUMH  pa3MepamMu
UJICATM3UPOBAHHOTO KIyOKa W KOHTYpHOW JuHOW 1enu. [loHsitne o
ctratuueckoM cermeHTe (cermeHT KyHna). BenmnumHa cermeHta u mapamerpa
3aTOPMOXCHHOCTH BpAIICHUS IICTIH, KaK 3KBUBAJICHTHOE BBIPAKEHUE THOKOCTH
MaKpOMOJIEKYIbl. B3aMOCBSI3b XUMHUYECKOTO CTPOCHHUS MAKPOMOJIEKYT U HX
THOKOCTH.

Baxwnerime cBOMCTBAa BBICOKOMOJIEKYJISIPHBIX coeMHEHNN. Poiib
YCPETHEHHBIX XapaKTEPUCTUK MIPH OMHCAHUH CTPOSHUS M CBOWCTB TIOJUMEPOB.
MonekynsipHO-MacCOBBIE XapaKTEPUCTHKHU MOJTUMEPOB: YCPEIHEHHBIE
MOJICKYJISIpPHBIC MacChI (CpeTHeBecOoBas M cpeHeunciioBas MM), moHATHE O
(GYHKIUSX MOJIEKYISIPHO-MaccoBOro pacnpeaeneHus (MMP).

4. CuHTE3 N0 IMMEpOoB

[lytu cuHTE3a MOIMMEPOB: MOTUMEpU3AIHsl U MoNUKOoHAeHcanus. [lonarue o
IEMHOM ¥ CTYIEHYaTOM MeEXaHW3MaX pOCTa IeMA. AKTHBHBIC IIEHTPHI
MOJIMMEPHU3AIMOHHOTO Tpollecca. BIusHUE CTpOCHHsI MOHOMEpa Ha €ro
CKJIOHHOCTb K TIOJIMMEPHU3AIIAHN 10 ONPE/ICIICHHOMY MEXaHHU3MY.
TepMoanHaMuKa MOTMMEPU3ALMA MOHOMEPOB, COJIEPKAIINX KpPaTHBIC CBS3U.

[Tonumepru3aiMOHHO-IENOIUMEPUALIMOHHOE paBHOBECHE. [Ipenenvubie
TeMIepaTypsl MOJMMEPU3ALUHA U PABHOBECHBIE KOHLIEHTPALIMK MOHOMEPA.
PagukannHas MMOJIMMEPU3ALIUS. NuannuupoBanue paauKaIbHON

moJIMMepu3aui (CnocoObl BO30YXKIIEHUST MOHOMEPOB). THITBI HHHUIIMATOPOB.
Peakiun pocra (monstme 00 WOEATBLHON pPaAMKATBLHOM PEAKIIMOHHOM
cnocobHocTH) Peakumm mnepemaun 1enu (Ha MOHOMEpP, PacTBOPUTEINb,
MOJIMMEp,  ClenHalibHble  100aBku). VHrubupoBaHwe mMOJIMMEpHU3AIIH.
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Kunernka pagukaabHOW NOJMMEPU3ALMU IIPU MaJIbIX CTENEHSX MPEBPALLEHUS.
IlonsTne o  KkBasucraumoHapHoM  coctosHMH.  CpenHsAs — creneHb
nonumepuzanun. "l'enb-3pdext". Perynupyemas nceBmoXuBas paauKaibHAs
IIOJINMEPU3aLHSL.

PanukanpHas comonuMepusauus. YpaBHEHHME COCTaBa COMNOJIMMEpa Ul
Ha4YaJIbHBIX CcTaaui mnpouecca. KOHCTaHTBI comonmMMepusanus, METOIbl HX
ompenenenus.  Jlmarpamma  coctaBoB  comoiuMepoB.  [lomsatue 00
OTHOCUTEJIbHOM PEAKLMOHHOW CHOCOOHOCTH MOHOMEPOB IPHU PaIUKaIbHON
coronuMepu3anu. Poib MONSApHBIX U MPOCTPAHCTBEHHBIX (akTopoB. Cxema
Andpes-Ilpaiica "Q-e". Comonumepsl €O CIOyd4alHBIM H  PEryJISPHBIM
Yepe0BaHUEM 3BEHBEB.

HNonnas mnonuMepuszauus (OTIMYMS OT PATUKAIBHOM THOIMMEpH3aLUN).
BnusiHue cTpoeHHsT MOHOMEpa Ha €ro CKJIOHHOCTb K IOJMMEpPHU3ALMM I10
KaTHOHHOMY WJIM aHHOHHOMY MexaHu3MmaM. KaTuoHHas nosmumepusanus
(MvHUIUEpOBaHWE, POCT W  OOpeiB  1ernn). KuHeTHKa  KaTHOHHOU
nojMMepusauuy. BimsHue — TemmepaTyppl  Ha  CKOPOCTb  KaTMOHHOM
MOJINMEPU3aLMU U MOJIEKYJIIPHYIO Maccy nosinMepa. MHunumupoBanue, poct u
OrpaHMYEHUE  LeNd 0OpU  aHUOHHOM  mojaumepus3alvu.  AHHMOHHAs
nojuMepu3anus (MHULIUUPOBAHUE, POCT U 0OphIB 1enu). KuneTnka aHnoHHON
MOJINMEPU3aLUH.

CrepeoperyiisipHasl KOOpAMHALMOHHO-WOHHAs IOJIMMEpU3auusi. AHHOHHO-
KOOpJAMHAIIMOHHAs ~ nojauMmepusanus  aueHoB.  KoopauHanmoHHO-MOHHAs
IIOJINMEpU3alMs Ha TeTEpOreHHbIX KartanusaTopax Lurinepa-Harra.

Crnoco6s1 mpoBeeHus: noauMepusanuu. [loaumepusanus B Macce, pacTBOpeE,
CYCII€H3HH, IMYJIbCUH.

[TonukonaeHcanus. MoHoMeps! A7 MoNUKOHAeHcauu. OCHOBHBIE Pa3InyMs
MOJMMEPHU3ALMOHHBIX M MOJMKOHEHCAIIMOHHBIX Mpouecco. Kiaccudukarus
peakuuii  MOJMKOHAEHcauuMu. TepMOAMHAMHKA  TOJMKOHAEHCAMU U
MIOJINKOHJICHCAIUOHHOE ~ paBHOBecue. BinMsHME XMMHMYECKOH  MPUPOBI
MOHOMEpPOB Ha pPAaBHOBECHYIO CTENEHb MpeBpamieHus. Kunetnka JuHEHHON
MOJINKOHJCHCAIMK. BiusHuE KOHLEHTpalMM MOHOMEpa, TEMIIEpaTyphl,
KaTaJan3aTopa Ha CKOPOCTh MOJIMKOHAEHCALIUH.

BnusHue KOHIEHTpauuud MOHOMEpPA, OKBUBAJEHTHOCTU  KOHLEHTpaLUi
(YHKIIMOHATIBHBIX ~ TPyNN,  TEMIEpaTypbl,  Karajau3aTtopa,  I[pPUMECH
MOHO(QYHKLIMOHAJBHBIX  COCJMHEHUH,  yHaleHHUs  HU3KOMOJEKYISIPHOIO
BELIECTBA Ha MOJEKYJISpPHYIO Maccy MoiuMepa (Ha TpeJesbHYI CTeleHb
MOJTMKOHICHCALIUH).

Oco0eHHOCTH  TOJMKOHJEHCAMM  MHOTO(YHKIMOHAIBHBIX ~ MOHOMEPOB.
[ToGouyHble peakuuu MpU TOJUMKOHJIEHCALMU: LUKIM3alKs MOHO-, N-MEpOoB,
JNECTPYKIUS MOHOMEPOB U IOJHMMEPOB; OOMEHHBIE pEaKUuu MEXIy
HCXOJHBIMU BELIECTBAMU U MAaKPOMOJIEKYJIaMHU.

[Ipumepsl  BakHEWIIMX  TMOJMKOHJEHCAIIMOHHBIX  peaknuil.  CrocoObl
IIPOBEJIEHUS MOJIMKOHIEHCAIMM: B pacIlulaBe, B pacTBOPE, HAa I'PaHULIE pa3zena
bas.

5. PacTBOpbI M0OJIMMEPOB

OO1iee mpeacTaBiIeHUE O PACTBOPAX MOJIUMEPOB. VICTMHHOCTH MONMMEPHBIX
pactBopoB. IlpaBuno ¢a3 M mpUMEHEHHE €ro K pacTBOpaM IOJIMMEPOB.
®da30Bble AUMarpaMMbl CUCTEM MOJIUMEP — pacTBOpUTENb. [IoHATHE O BEpXHUX U
HIDKHUX KPHUTHYECKHX TeMIiepaTypax cmemnieHus. OcoOeHHOCTH mpolecca
pacTBopeHus: moauMmepoB. MexaHu3sm  HaOyxaHus. OrpaHudeHHoe W
HeorpaHndeHHoe HaOyxaHue. TepMoJMHAMUYECKH KPUTEPUI pacCTBOPUMOCTH.
OHJIOTEPMHUUYECKOE,  DK30TEPMHUYECKOE M aTEpPMUYECKOE  PacTBOPEHHUE
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IIOJINMEPOB.

Oco0eHHOCTH TEPMOJIMHAMUYECKOTO MOBEICHUS MaKpOMOJIEKYJI B PacTBOpeE.
WneanbHble pacTBOpHI (onpeaeneHue). XUMUUECKUN MOTeHIMal. 3akoH Payus,
3akoH Bant-T'opda. IlonmoxkutenbHble W OTpULATENbHbIE OTKJIOHEHHUS OT
UJCAIbHOCTH pPEajbHBIX pacTBOPOB. OTKIOHEHUS OT HACAIBHOCTH B CIy4yae
MOJIMMEPHBIX  PacTBOpoB. (OCMOTHYECKOE JABJICHHE pPAcTBOpa MOJUMEpa.
VYpaBHEHHE COCTOSIHMSL IIOJIMMEpa B pacTBope. BToOpol BHpHAaIbHBIN
koaddunrent. dakTopbl, BAMUSIONINE HAa BEIWYMHY BTOPOrO BHUPHAIBHOIO
kodpunmenta. Tara-temmepaTypa W TITA-paCTBOPUTENH (TITA-yCIOBHS).
3aBUCHMOCTh KPUTHYECKOM TEMITEpaTypbl CMEUIEHUS OT MOJIEKYJISIPHOW MacChl
nonumepa. Onpenenenne TaTa-TeMreparypsl U3 (a3oBbIX AHAarpaMM MOJIUMEp-
PacTBOPUTEIIb. TepmoarHaMuuecKoe KaueCTBO pacTBOPUTEIIS.
HeBo3Mytiennbie pazmepsl TepMoIuHAMUYECKH CErMEHT Kak Mepa THOKOCTH
MakpomoJekyibl. [Tonstue o koadduiente HabyxaHus.

I'mpponnHamuyeckue CBOMCTBA MakpoOMOJEKYJ B pactBopax. Ilpupona
BS3KOCTH pa30aBJICHHBIX PACTBOPOB MOJUMEPOB. Bs3KOCTHBIE aHOMaluu B
pa30aBIeHHBIX pacTBOpax moJduMepoB. Hambomnbimas ¥  HauMeHbIIAs
HBIOTOHOBCKasi BA3KOCTb. YpaBHeHue Ilyaseiins. AOcoitoTHas BSI3KOCTb,
€AUHULBl U3MEpEeHUsl BA3BKOCTU. OTHOCUTENbHAsA, yHAENbHAas, NMPUBEICHHAs U
XapakTepucThueckas BsA3KocTU. OmnpeneneHue XapakTepUuCTUYECKON BSI3KOCTHU
(ypaBHenne  XarruHca). CBs3b  XapaKTePUCTHUECKOM  BS3KOCTH  C
MOJIEKYJIIpHOM Maccol nonumepa (ypaBHenue Mapka-Kyna-Xaysunka). CBsizb
XapaKTEPUCTUUYECKON BA3KOCTH CO CpPEOHUMHU pa3MepaMu MaKpPOMOJEKYI
(ypaBuenne @nopu-®okca). OrmnpeneneHue HEBO3MYIICHHBIX Pa3MEPOB
MaKkpoMoOJIeKyad B TaTa-ycinoBusx. KoadduureHnt HaOyxaHMs MaKpOMOJEKYIL.
Bnusinue mnpuponsl pacTBOpUTENs Ha BSA3KOCTH DPa30aBIEHHBIX PacTBOPOB
IIOJINMEPOB M OLEHKa  CTENEHH  MOJMIUCIEPCHOCTH  MOJIMMEPOB.
Bucko3umerpusi Kak METOJ OINpeAeTCHUS] CPEIHEBA3KOCTHON MOJIEKYISPHON
MAaccChl.

®da30Bble PABHOBECHUS B PACTBOPAX MOJUMEPOB U OCHOBBI (PPAKIMOHUPOBAHUS
OJINMEPOB. MeTobpl ONpeNeNeHNns MOJIEKYIIPHO-MAcCOBOTIO PaclpeAcIeHUs
1 (QpaKkUMOHUPOBAHUS TOIUMEPOB ((PPAaKIIMOHHOE OCaXJIeHue, PpaKIUOHHOE
pacTBopeHue, TypOuaUMETpHUs, Telb-IPOHUKAIOIIAs XpoMaTorpagus).

MeTobl OLIEHKH CPEIHUX MOJIEKYJSPHBIX MaccC MOJIMMEPOB: CPEAHEUUCIOBOI
U cpegHemMaccoBoi. MeTonbl OnpeleneHns CPEeIHEYMCIOBOM MOJIEKYISIPHON
Macchl: OCMOMETpHUS, F0yIITMocKonust. MeTo bl ONpeieNIeHUs] CpeTHEMACcCCOBOM
MOJIEKYJISIPHOM MacChl: CBETOPACCESHHUE.

5. I101M3J1€KTPOJIMTHI

Obmee IIPE/ICTAaBICHUE 0 MIOJINAJIEKTPOJINTAX. Knaccudukarus
MOMAJICKTPONTUTOB.  [lOMMKUCTIOTHI,  TOJMOCHOBAHUSA,  MOJUAMQOIUTHI.
CunbHble U cnabble TOAMAACKTPONIUTHL. OOIIas XapakTepUCTHKa CBOMCTB,
OTJIMYME TMOJIUANIEKTPOIUTOB OT HHU3KOMOJIEKYJISPHBIX JJIEKTPOJIIUTOB U
HEHMOHOT'€HHBIX IIOJINMEPOB. TepMonnHaMuueckue 0COOEHHOCTH
MTOJINAJIEKTPOJIUTOB.

HNoHu3anmoHHOE paBHOBECHME B pacTBOpPax MOJUAIEKTposauToB. IloHsATne
CTETNIeHU MOHU3ALUU U KOHCTaHTHl JUCCOLMAIUHU JJII HU3KOMOJEKYISIPHOTO U
BBICOKOMOJIEKYJISIPHOTO 3JIeKTposuTa. OnpeneneHue KOHCTaHThl JUCCOLMAlun
MOJIMAJIEKTPOJIUTA MO pe3ylbTaTaM MMOTEHIIMOMETPUYECKOTO TUTPOBAHUS €TI0
pacTBopa. 3aBUCHMOCTb KOHCTAHTHI AMCCOLMALMM OT CTENEHHM IUCCOLMALUU
i nonudaekTponuta. Kondopmanmonusle mpeBpaiieHus MoJn3IeKTPOIUTOB
B pacTBopax. BTopuuHas CTpykTypa MAakpOMOJIEKYJ HPHUPOAHBIX U
CUHTETUYECKHUX TTOJINDJIEKTPOJIUTOB. DakTopshl, BBI3BIBAOIIINE
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KOH(pOpPMAllMOHHbIE  TPEBpPAIICHUST B  PacTBOpax  IOJIUAJIEKTPOIMUTOB.
KoomnepartuBHplii Xapakrep KOH(QOPMALMOHHBIX  IEPEXOA0B IO JaHHBIM
MIOTEHLIUOMETPUYECKOTO TUTPOBAHUS  IOJMIJIEKTPOIUTA (Ha npumepe
MOJUMETUIMETAKPHIIOBOM KUCIIOTHI).

'mpponnHamMuyeckue CBOMCTBA JIMHEMHBIX IOJIMAJIEKTPOJUTOB B PacTBOPE.
3aBUCUMOCTb BSA3KOCTH pacTBOpPa IOJIMIJICKTPONIMTA OT KOHLEHTpaUUuu U
BenmmunHbl pH pactBopa. IlonmsnekrponutHoe Habyxanue. BiusHue woHHON
CHJIBI HA BS3KOCTb IOJIMAJIEKTPOIUTA B PACTBOPE.

[TonmnamdonuTel CHUHTETHYECKHE U TNpHpOAHBIE. M303mekTpuueckas u
M30MOHHAass  Touku  nonuamgonuToB.  CrocoObl  UX  OINpeleseHus.
Kondopmannonnele  mpeBpaiieHduss B~ MOJEKyJax  MOJUaM(OIHUTOB.
Bs3kocTHbIe cBOMCTBA MOIMaM(OIUTOB B pacTBOpeE.

KoonepaTuBHble peakiuy ¢ y4acTUEM IOJIUIEKTPOJIUTOB.

6. CTpyKTypa ¥ OCHOBHBIC (pr3HYeCKHe CBOICTBA MOJIMMEPHBIX TeJl
Arperatabie U (pa3oBbie COCTOSHUS MOIUMEpoB. OCOOEHHOCTH OJIMKHETO H
JAJIBHErO0 TOPSAKOB B IOJMMEPHBIX CHCTEMax II0 CPaBHEHUIO C
HU3KOMOJIEKYJISIPHBIMH BEIIECTBAMHU.

Kpucrammmueckoe (ha3o0Boe COCTOSHUE MOIMMEPOB. Y CIOBHUS, HEOOXOAUMBIC H
JOCTATOYHBIE Ul CYLIECTBOBAHUS IOJMMEPA B KPUCTAIUNINYECKOM COCTOSHUU.
Kpucrannuzanus #  IU1aBieHHE MOJIMMEPOB. THUIBI  HAAMOJIEKYJISPHBIX
CTPYKTYp 3aKpUCTAJUIM30BaHHBIX IIOJMMEPOB. MexaHW4yecKkue CBOMCTBa
KPUCTAJTINYECKUX HOJIUMEPOB. Kpussie HarnpsHKeHue-1eopMarus
KPUCTAITINYECKHUX TIOJUMEPOB.

AwmopdHoe PazoBoe cocrosHue. CBOHCTBA aMOPQHBIX NOIMMEPOB. Tpu
¢usnueckux cocrosiHuA. Tepmomexanuueckue kpusble (TMK) amopdubix
nonuMepoB. TemmepaTypsl cTekinoBaHus U TekydecTu. CTekiooOpazHoe
COCTOSIHUE  IOJUMEpPOB.  MexaHMYecKHe  CBOWCTBAa  CTEKJIOOOpPa3HbIX
MOJIMMEpOB.  BbIHY)KIeHHas  yacTUYHOCTh. TemmepaTypa  XpYyNKOCTH.
Bricokoanactuueckoe coctossHue. Kpuble mnomsydectn. OOpatumas u
HeoOpatumast nedopmarnus. Bszkorekyuee cocTosiHUE.

[TnacTudukanys noJIMMepos.

8. XumMnyeckue cBOiicTBa M XUMHYeCKHUE NPEeBPaIEHHs M0JHUMEPOB
XUMHUECKHE  peakUud  IMOoNUMepoB,  Kiaccupukauus.  OcoOeHHOCTH
XUMUYECKUX peakIuil ¢ ydJacTueM Makpomodiekyil. Cneruduueckue
KMHETUYECKUE U TEPMOAMHAMMYECKHE YEPThl XMMHMUYECKHX PEaKUUuil ¢
ydacTUEM MaKpOMOJIEKYJ, HAaNpaBICHHOCTh peakuuil. OPPexT 1enHoro
CTPOEHHH, "3pdext cocena" (KuHETHUYECKHE 3aKOHOMEPHOCTH).
KondopmaiironHsie, KOHIIEHTPALIMOHHBIE, JJIEKTPOCTaTUYECKHE.

XVMHYECKHE PEAKLUU, HE COMNPOBOXKAAIOIIMECS H3MEHEHHEM CTENEHU
nonuMepuzanui. Ilonmumepananoruunbie mpeBpanieHus (MOJydyeHHEe HOBBIX
MOJTUMEPOB, XHUMHUUYecKass Moaupukanus). Tumbl BHYTPUMOJIEKYISIPHBIX
peakuuii: UUKIU3alus, ¢ BbIIEICHHEM HHU3KOMOJEKYJISIPHBIX MPOAYKTOB, Oe3
oOpa3oBaHus 1 ¢ 00pa30BaHUEM T-CBSI3EH.

XUMUYECKHE PeaKIu, IPUBOSAIINE K YBEIMUEHHUIO CTEIIEHU MOJIUMEpPU3aIUu.
Me:xmonekyspHble peakuun. Peakiuu crmBanus. BynkaHuszanusi Kaydykos.
@dopmMupoBaHUE  MOJUMEPHBIX  HW3JEIMH M3  peaKUHOHHOCIIOCOOHBIX
onuromepos. [IpuBuTHIE U GJI0K-CONOIMMEPHI.

XUMUYECKHE peakliiy, IPUBOSAIINE K YMEHBIIEHUIO CTENIEHU
nonuMepusanuu. JlBa Tuna MEXaHU3MOB PEAKLIUU JECTPYKIUU: CIy4alHbIN U
uenHoi. [lennas nenonumepuzanus. JlecTpyKuusi HOJIUMEPOB MO BIUSHUEM
XUMHAYECKHUX M (PU3NYECKUX BO3ICHCTBUIA: TEpMUYECKAs U
TEPMOOKHCIIUTENbHAS ECTPYKIMs MONUMepoB. ['openne nonuMepos.
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CrapeHnue noJmMepoB U COCOO0bI IPEAOTBPALICHHUSI.
Dopmbl
TEKYIIETO YCTHBIH OIIPOC, ITpOBEpPKa 0T4eTOB JIP, KOJIIOKBUYM
KOHTPOJIS
dopma
MPOMEKYTOYHOMN DK3ameH
aTTecTaluuu

4.3.1 IlepeyeHb NpaKTHYECKUX 3aHATHI U JIa00OPATOPHBIX padoT

TpynoemkocTb
(4ac.) o _ E =
Ne pasjiena u TemMbl g 8 g %
Ne /it JIUCLUIIIIMHBI HanmenoBaHue 1a00paTOpHBIX paboT s rix 2 % &5
(Mozys) Beero 3 s s R
MPaKTHYECKas IS 53
4acoB & 2
MOJArOTOBKA
1 PaCTBOpr 1. OueHka noJuauCIepCHOCTU NOTUMEPOB 18
IIOJINMEPOB METOJIOM TYPOUIUMETPHUIECKOTO
TUTPOBAHUA.

2. OnpezeneHre MOJIEKYIIPHON MacChl
NOJIMMEPOB METOJOM BUCKO3UMETPUH.

3. OrneHka NOJIUIUCTIEPCHOCTHU TTOJIUMEPOB
MCTOJIOM BHUCKO3UMETPHH.

2 [TonusnexTpo 1. Onpenenenyrie KOHCTAHT TUCCOIMALIAN 18
TTHTBI TIOJIMKUCIIOT U UX HU3KOMOJEKYIISPHBIX
AHAJIOTOB METOIOM ITOTCHIIHOMETPHUICCKOTO
TUTPOBAHUS.

2. Onpenenenre CBOOOIHOM SHEPTHH
KOH(pOPMAIMOHHOTO TIepexo/ia
MTOJTMMETAKPIIIOBOH KHCIOTHI METOAOM
MTOTEHIIHOMETPUYECKOTO TUTPOBAHUSI.

3. Bucko3umeTpuieckoe MoBeeHNe
MIOJIMDJICKTPOJIUTOB B PACTBOPE

3 Cunres 1. NccnenoBanrie KWHETUKH PaJUKAIbLHOM 18
TIOJINMEPOB MOJIUMEPU3AITIH CTUPOJIa B Macce (OIoke).
2. BnusiHue pupo/ibl pacTBOPUTEINS Ha
PaavKaIbHYIO MOJUMEPHU3AIUIO CTHPOJIA.

3. CycneH3noHHasl MOJIMMEPHU3allis CTHPOJIa
(MeTuIMeTaKpUIIaTa).

4. OnpeneneHue KOHCTAHT paJuKaIbHON
COMOJIMMEPHU3aLIUU B CUCTEME CTUPO-
METHIIMETAKpHIIAT (CTHPOJI- aKPHUIIOBas
KHCJIOTA).

5. Karuonnast nonumepuzanus
BUHHJIOYTHIIOBOTO 3dupa.

6. UccnenoBanne KHHETHKH
TIOJIMKOHICHCAIIMH STHUIICHTJIUKOJIS C
AJMITMHOBOM KUCIIOTOM (3TUIICHTIIMKOJIIS C
(TaneBsIM aHTHAPHIOM).

OIIK-1
OIIK-2
OIIK-4
OIIK-6

Y cTHBIN OIpoC, KOJUIOKBUYMBI, OTYETHI

4 Xumnueckue | 1. Peakmus tepMudeckoi necTpyKunn 18
CBOMCTBA 1 TIOJIMBUHHIIXJIOPHIA.

2. llonmy4yeHue nonuBUHUIALIETATA
XUMHNYCCKHUC o
sTepu(UKanyei MOTMBUHUIOBOTO CITUPTA
HPEBPAIICHN | ykcycHBIM aHTHAPUIOM.
S TIOJTMMEPOB | 3. [NoxyueHne noIMBHHUIGOPMAIIS U3
MOJMBUHUIIOBOrO CIUPTA.




4.3.2. IlepeueHb TeM (BONMPOCOB), BBIHOCHMBIX HAa CaAMOCTOSITEJIbHOE H3yUYeHHe
CaMOCTOSITE/ILHOM PadoThI CTY/IEHTOB

Ne Tema 3aganue PopmHpyemas NJAK
KOMIICTCHITHS
1 ST — BrinonHeHrE MPaKTHYECKUX OIIK-1 OIIK-1,2;
0 BBICOKOMOJIEKY- 3amanuii 1mo treMe «OCHOBHBIE OIIK-2 OIIK-2.1;
JAPHBIX COCIHMHE- HOHATUS XUMUAHN OIIK-4 OIIK-2.2;
X BBICOKOMOJIEKYJISIPHBIX OIIK-6 OIIK-4.3;
COCIMHEHUN » OIIK-6.1
2 | Knaccudukanust | BeimonHeHHE TPAKTUIECKUX OIIK-1 OIIK-1,2;
MOJIMMEPOB U UX | 3aJJaHUU TI0 TeMe OIIK-2 OIIK-2.1;
BaKHEILINE «Knaccuduxanus noaumepoB» OIIK-4 OIIK-2.2;
MIPEJCTaBUTEHN OIIK-6 OIIK-4.3;
OIIK-6.1
3 | Ctpykrypa u Brinonnenue npakTUH4ecKux OIIK-1 OIIK-1,2;
CBOICTBa 3ananuil 1o reme «CTpyKkTypa u OIIK-2 OIIK-2.1;
MaKpPOMOJIEKYJ CBOMCTBAa MaKpOMOJIEKYJID» OIIK-4 OIIK-2.2;
OIIK-6 OIIK-4.3;
OIIK-6.1
4 | Cunres IloaroroBka oT4eTa MO OIIK-1 OIIK-1,2;
MOJIUMEPOB nabopaTopHbIM paboTam OIIK-2 OIIK-2.1;
«CHHTE3 NOJIMMEPOB» OIIK-4 OIIK-2.2;
OIIK-6 OIIK-4.3;
OI1K-6.1
5 | PactBopsI IloaroroBka oTdeTa 1o OIIK-1 OIIK-1,2;
MOJIMMEPOB nabopaTopHbIM paboTam OIIK-2 OIlK-2.1;
«PacTBOpBI NOITUMEPOB» OIIK-4 OIIK-2.2;
OIIK-6 OIlK-4.3;
OIIK-6.1
6 | [Tomuanektposm- | [loaroroBka oryeTa 1mo OIIK-1 OIIK-1,2;
THI nabopaToOpHBIM paboTaM OIIK-2 OIIK-2.1;
«IToMUANEKTPOITUTHI OIIK-4 OIIK-2.2;
OIIK-6 OIIK-4.3;
OIlK-6.1
7 | CtpykTypa u BrinosHeHne NpakTHYeCKuX OIIK-1 OIIK-1,2;
OCHOBHBIE 3amanuil 1o teme «CTpyKTypa u OIIK-2 OIlK-2.1;
buznueckue ocHOBHBIe (pusuueckue cBoiictea | OIIK-4 OIIK-2.2;
CBOMCTBa TTOJTUMEPHBIX TEID» OIIK-6 OIlK-4.3;
MOJIMMEPHBIX TET OIIK-6.1
8 | Xumnueckue IloaroroBka oTdeTa 1o OIIK-1 OIIK-1,2;
CBOMCTBA U nabopaTopHBIM paboTam OIlK-2 OIlK-2.1,;
XUMHYECKHE «XUMHYECKHE CBOMCTBA U OIIK-4 OIIK-2.2;
IIpEeBpaICHUS XUMHYECKHE MTPEBPALICHUS OIIK-6 OIIK-4.3;
II0JIUMEPOB IIOJINMEPOBY OIIK-6.1

TabopaTopHBIM paboTaM, 3aKperyICHHEM TEOPETHYECKOro MaTepualia B BHJIC

4.4. MeToanuyeckne yKa3aHus 10 OPraHU3alHA CAMOCTOSITeIbHON PadoThl CTYICHTOB

CaMocrosTenbHas pa60Ta CTYACHTOB, CBsA3aHHAs C HOI[FOTOBKOﬁ OTYCTOB I10 BBIITOJIHCHHBIM

KOJUIOKBUYMaM, IPOBOAUTCA BO BHCAYJUTOPHOC BPCM:I.

IIOATOTOBKH K
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Cmpykmypa omyema no 1ab6opamopuou pabome:

1. Ilenb paGoTHL.

2. Teoperndeckas v SKCIIEPUMEHTAIILHAS 9aCTh.

3. BrimonHeHue pacdyeTHBIX B COOTBETCTBUU C METOAMYSCKUMH YKa3aHUSIMH K KaKIOH
pabore.

4. BpiBog (Ha OCHOBE MOJIYYEHHBIX PE3YJIBTATOB).

MeToaudeckiue peKOMEHIAIMKM IO BBITIOJHEHUIO JabopaTopHBIX paboT u 00paboTke
MOJIyYEHHBIX SKCIEPUMEHTAIBHBIX JAaHHBIX MO Kaxaoh JabopaTopHOi paboTe omucaHbl B
METOJMYECKUX  yKa3aHUSAX Ha  BBHINOJIHCHHE JIA0OPATOPHBIX  padOT TO  TPAKTHKYMY
«Bricokomornekysipabie coequnenus» /B.A.Kpyrnoa.- Upkyrck: U3a. Upkyrck. roc. yH-Ta, 2006.
52 c. u yue6HOM 1mocoOuu - [IpakTHKyM 1O BBICOKOMOJIEKYIISIPHBIM COSIMHEHUSAM: yueb. mocodue /
nox pexa. B. A. KaGanoga. - M. : Xumus, 1985. - 224 c.

4.5. IlpumepHasi TeMATHKA KYPCOBBIX padoT (IPOEKTOB)
[To nanHOM TUCIUIIMHE BBIMOJIHEHUE KYPCOBBIX TPOEKTOB (paboT) HE MpeaycMaTpuBaeTcsl.

V. VUEBHO-METOJUYECKOE U WH®OPMAIMOHHOE OBECHEYEHUE
JUCLUILIMHBI (MOLYJIS)

a) OcHoBHAasA JuTEpaTypa

1. 1. 3e3un A.b. BbicokomoneKynspHble CO€AMHEHUS. YUYEOHUK M NPAKTUKYM JUIs
akajemuueckoro Oakamaspuara. M.: FOpaiit, 216. 340 c.

2. 2. Kupees B. B. BoicokomonekyssipHble cOeAMHEHUS.y4ue0. /Uil 6akaaaBpoB : y4deol.
JUISL CTYJI. By30B, 00y4. [0 Hampasi. noarot. "Xum. texnonorus". 'ox nza. 2013.

3. 3. HInmonok M. B. Beicokomonekynsapusie coenunenust/ M. B. Ilumonok. -MuHck:
Beimiimas mkona, 2012. -535 ¢. 9bC A#bykc

4. bapynun, A. A. BbicokoMoleKyJsipHble coelnHeHHs : ydeOHoe mocobue / A. A.
bapynun, 1. C. Macno6oeB, A. A. ®atuna. — Cankt-IlerepOypr : BI'TY "Boenmex" um. [1.®.
YcrunoBa, 2015. — 59 c. — ISBN 978-5-85546-867-0. — Texcr : snexTpoHHsbli / JlaHb :
ANEKTPOHHO-OMOMMoTeunast cuctema. —  URL:  https://e.lanbook.com/book/75163  (mata
oOpamienus: 12.04.2022). — PexxuM foctymna: i aBTOPU3. MOJIb30BaTEICH.

5. TeopeTndeckne OCHOBBI CHHTE3a BBICOKOMOJIEKYJSPHBIX COCIWHEHHH : y4deOHOe
nocobue / H. FO. Cannukona, JI. A. Bnacoa, C. C. Hukynun, 1. H. IlyraueBa. — BopoHnex :
BI'VUT, 2020. — 55 c¢. — ISBN 978-5-00032-465-3. — TekcTt : ayiekTpoHHbIH // Jlaub :
JNIEKTPOHHO-OnbnMoTeynass  cucrema. —  URL:  https://e.lanbook.com/book/171015 _ (nata
obpamenust: 12.04.2022). — Pexum goctyna: it aBTOPHU3. MOJTH30 ?E;-!Jé%le —papn i:%ﬂﬂy .

0) JonmosiHuTEILHAS JIUTEpPATypa

1. CemuukoB FO.J1., 3aiines C.JI. BBeneHne B XUMHUIO U
Hogropoxa: uzn-so HHI'Y, 2007, 257 c.

2. Cemuukos 10.J1. BeicokoMonekymnsipable coequHenus. 1-2 u3z. - M.: Akanemus, 2005.
367 c.

3. Jleiikun F0.A. ®U3HKO-XMMHUYECKHE OCHOBBI CUHTE3a IMOJIMMEPHBIX COPOCHTOB Y YeOHUK.
2-e u31, ucrpas. (371.)- MockBa: Jlanb. Jlaboparopus 3Hanmii — 2011 — Pexum noctyna ObC
«3narenscTBO «JIaHp»

B) MeToanyeckasi 1uTeparypa
1. Kontponupyemas "xuBas" paaukaabHas mojauMepusamus .Meroxa. ykas3. JI.S. Ilapuk.
Upkyrck: UT'Y - 2008
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2. IlpakTrueckas mojauMepHas XUMHUs B 3aaadax .Metoj. ykasanus B.A. Kpyriora, B.H.
Kuxwnsies.- Upkyrck: UT'Y - 2009

3. [IpakTrueckas Xxumus B 3aj1a4ax .MeToj. yka3. B.A. Kpyrnosa. - Upkyrck: UT'Y - 2009

4. CycrneH3uOHHas U 3MYJIbCUOHHAs noaumepusanus .Metog. yka3. HoBukos, JI.A. [apuxk.
- Upxytck: UT'Y - 2008

5. TpexmepHasi paJuKalbHas MOJIMMEPHU3ALUs U CONOIUMepHU3aus .MeToa. ykazanus JI.5.
Hapuk, C T'anamxkes. - Upkyrck: UT'Y - 2012

6. Beicokomonekynsipabie coequHenus: .CUHTe3 1 XUMHUYECKUE MPEeBpaieHus. MeTo. ykas.
10 BBIMOJHEHUIO J1abopart. padort. .- Upkyrck: UT'Y - 2006

7. Hapux JI.5. Ilpupoansie 6uonorndyeckue noaumeps! — Upkyrek: u3a-so UI'Y- 2010

F) basbl AAHHbIX, HH(l)OpMaIII/IOHHO-CleaBO‘lHBIe H ITOUCKOBbIC CUCTEMBbI

1. http://www.chem.msu.ru/rus/teaching/vms.html

2. http://www.chem.msu.ru/rus/chair/vms/welcome.html

3. http://www.chem.msu.ru/rus/teaching/lachinov/welcomel.html

4. http://www.chem.msu.ru/rus/teaching/lachinov-basic/welcome.htmi

5. http://www.chem.msu.ru/rus/weldept.html#lib (bubnuoreka Xumuueckoro gakyiabrera
MI'Y um. JJomoHOCOBA)

6. http://www.gpntb.ru/ (ocygapcTBeHHas IyOIMYHas HAYYHO-TEXHUYECKAsh OMOIMOTEKA)

7. WWW.SCIrUS.COM — OUCK HAYyYHO! MH(OpMAIHH 110 XKypHaIaM U web

8. www.elibrary.ru — nay4nas 3nekrpoHHas Oudanoreka PODOU

B cootBerctBuu ¢ 1. 4.3.4. ®I'OC BO, o0y4aromuMcs B TSYSHHUE BCETO IEPHOAa 00yICHUS
o0ecrieyeH HeorpaHHMUYEHHBIN 10CTYM (YAAJCHHBIN JOCTYI) K 3JIEKTPOHHO-OMOIMOTEUHBIM
CHCTEMaM:

1. Hayunas snexktponHas Oubauoreka «ELIBRARY.RU» [DnexkTponHbIi pecypc] : caiT. —
Pexxum nmocryna: http://elibrary.ru/defaultx.asp. - Kontpakt Ne 148 ot 23.12.2020 r. AkT oOT
24.12.2020 r. cpok aeiictBus mo 31.12. 2021 r. moctym: http://elibrary.ru/

2. DBC «UM3parenbctBo Jlanb». Kontpakr Ne 100 ot 13.11.2020 t. Akt Ne 671 ot
14.11.2020 r.; Cpoxk aeiictust mo 13.11.2021 r. moctym: www.e.lanbook.com

3. Kontpakr Ne 100 ot 13.11.2020 1. Akt Ne D 656 ot 14.11.2020 r. ; Cpok aeicTBus
no 13.11.2021 r. moctym: www.e.lanbook.com

4. OBC 243 «bubnuotex». 'ocynapctBennbiii koHTpakT Ne 019 ot 22.02.2011 r. OO0
«bubmuorex». JlunensmonHoe cornamenue Kk [ocymapctBeHHOMY KoHTpakty Ne 019 or
22.02.2011. Axpec nocryma: https://isu.bibliotech.ru/ Cpok neiictBust: 66CCpOUHBIi.

5. DBC «Pykont» Konrpakr Ne 98 ot 13.11.2020 r.; Akt Ne 6K-5415 ot 14.11.20 r. Cpok
neicteus o 13.11.2021r. mocrym: http://rucont.ru/

6. OBC «Aiidykc.py/ibooks.ru» Konrpakr Ne 99 ot 13.11.2020r.; Akt Ne 99A ot
13.11.2020 r. Cpoxk aeiictust mo 13.11.2021 r. noctyna: http://ibooks.ru

7. 000 «OnexrponHoe uznarenbctBo HOpaiit». Kontpakr Ne 60 ot 23.09.2020r. Akt
npuema-nepenaun Ne 3263  or 18.10.2020; Cpox ngeiictBus mno 17.10. 2021 .
nocrty: https://urait.ru/ Jlunensuonssiid koHTpakT Ne 04-E-0258 ot 20.09.2021r. AkT npuema-
nepemaun Ne 5684 ot 18.10.2021; Cpoxk aeiictsus mo 17.10. 2022 r. goctym: https://urait.ru/

8. OO0 «MBHUCy, xontpaktr Ne 157 ot 25. 12.2020 r.; Akt ot 25.12.2020 r. Cpoxk
neicteus ¢ 01.01.2021 mo 31.12.2021 r. goctym: http://dlib.eastview.com

9. 000 «M I «I'pebennukon», koHTpakT Ne 147 ot 23. 11.2020 r.; Akt ot 25.12.2020 r.
Cpoxk aeiictBus ¢ 01.01.2021 mo 31.12.2021 r. goctym: http://grebennikon.ru

VI. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUITIMHBI
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http://www.chem.msu.ru/rus/chair/vms/welcome.html
http://www.chem.msu.ru/rus/teaching/lachinov/welcome1.html
http://www.chem.msu.ru/rus/teaching/lachinov-basic/welcome.html
http://www.chem.msu.ru/rus/weldept.html#lib
http://www.chem.msu.su/rus/jlib/welcome.html#jlib
http://www.chem.msu.su/rus/jlib/welcome.html#jlib
http://www.gpntb.ru/
http://www.gpntb.ru/
http://www.scirus.com/
http://www.elibrary.ru/
http://elibrary.ru/
http://elibrary.ru/defaultx.asp
http://elibrary.ru/
http://e.lanbook.com/
http://e.lanbook.com/
https://isu.bibliotech.ru/
http://rucont.ru/
http://ibooks.ru/
https://urait.ru/
https://urait.ru/

6.1. YueOHoO-1a00paTopHOEe 000py/I0BaAHNE:

[Tomemnienus a1t MPOBEICHHUS JISKIIMOHHBIX M JTA00PAaTOPHBIX 3aHATHH, YKOMIUIEKTOBAaHHBIC
HE00X0AMMBIM 000pYAOBaHUEM, TPUOOPHOIT 0a30ii U peaKTUBAMH, 8 UMEHHO:

- ayJTUTOPUH, OCHAIIICHHBIC MYJIbTUMEIUIHHBIMU CPEJICTBAMH, IS IIPOBEJCHUS ayJUTOPHBIX
U MPaKTHYCCKUX 3aHsATHil (ayn. 5, 6, 402, 423, 426);

- nmaboparopHbie NpakTUKyMbl (aya. 410, 421) 1o BBICOKOMOJEKYISIPHBIM COEIHHEHHUSM,
OCHAIIIEHHBIE CJIEAYIOMINM 000PYyJOBAHUEM:

Ne i/ HaumenoBanue Komnunuecto
1 BriTspkHOM mKad 6
2 Bonocrtpyiinbie BAKyyMHBIE HACOCHI 6
3 Mermmanka ¢ 3JeKTPOIPUBOIOM 4
4 MarnuTtHas Melajaka 6
5 Pedpakromerp UPD-22 2
6 Cymmnsasbiii mkadp CHOIJI -3,5 3
7 Becnr 4
8 IITaTuBsI 28
9 TepmocTtar 6
10 [Tuponu3Has nedynb 2
11 Habop xuMudeckoii mocyabl U peakTUBbBI
12 JlaGopaTopHBIE CTOJIBI 20
13 [TrcbMEHHBIE CTOJIBI 18
6.2. [IporpamMHoOe obecnieyeHme:
HanmeHoBaHnue JlaTa gpmc
OodocHoBanue 115 JelicTBUSA
Ne IIporpammuoro Koa-Bo onb3osanmns MO BbIIA4YH IpaBa
npoayKTa JHUIEH3UH HO‘]'ILSOBZIHHH
1. | Microsoft Office Professional Plus 12 Howmep Jlunensuu 01.12.2009 | 6eccpouno
2007 Russian Academic OPEN No Microsoft 46211164
Level I'oc.kOHTpaKT
Ne 03-162-09 ot
01.12.2009
2. | Microsoft® Windows® 12 Howmep Jlunensnu 01.12.2009 | 6eccpouno
Professional 7 Russian Upgrade Microsoft 46211164
Academic OPEN No Level Promo I'oc.kOHTpaKT
Ne 03-162-09 ot
01.12.2009
3. | OpenOffice 4.1.3 Ycnosus YcnoBus VYcnoBust | GeccpouHo
npaBooﬁna[LaTe HUCIIOJIb30BaHUA 110 npaBooﬁnan
JIst CCBLIIKE: aTeiit
https://www.openoffic
e.org/licenses/PDL.ht
ml

U DJIEKTPOHHBIX CpEACTB OOydYeHHs] M KOHTPOJS 3HAHWHA CTYJICHTOB:

6.3. TexHn4yeckue v JIeKTPOHHbIE CPeCTBA:

MeTtoandeckoil KOHIEMIIUEH MperoaBaHus MPEeIyCMOTPEHO HCIIOIb30BaHUE TEXHUUYECKHUX

MIPE3CHTAIIUH.

MYJIbTUMEIUNHBIE
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VII. ObPA3OBATEJ/IBHBIE TEXHOJIOT'MA

[Ipu peanuzanumn

IPOTPaMMBI
00pa3oBaresibHbIE TEXHOJIOTUU

HaHHOﬁ JUCHUIIIMHBI  MCIIOJB3YKOTCA  pa3JIMYHBIC

1. Pa3zHoypoBHeBoe VY npenozaasaresis NOSBISAETCS BO3MOKHOCTh IOMOIaTh Cl1abomy,

o0y4yeHue yIEISTh BHUMaHUE CUIIbHOMY, PEAJIN3YyEeTCs JKEJTaHUE CUIIbHBIX
yJaiuxcs opIcTpee U Iiry0:ke IpoABUraThes B 00pa30BaHUM.
CubHbIE yyalyecs: yTBEPKAalTCs B CBOMX CIIOCOOHOCTSIX, Cl1adble
MI0JTy4at0T BO3MOKHOCTh MCIIBITHIBATh YUEOHBIH ycIieX, HOBBIIIACTCS
YPOBEHb MOTUBALIUU YYEHBS.

2. [TpoexTHble MeTOB!I | PaboTa o jaHHOM MeTOMKE TaeT BO3MOKHOCTh pa3BUBATh
o0y4YeHHS WH/IMBUyaJIbHBIE TBOPUYECKHE CIIOCOOHOCTH ydaIuxcs, 6onee

OCO3HAHHO MOAXOIUTh K IPO(ECCHOHATILHOMY U COLIUAIIBHOMY
CaMOOIIPEICIICHUIO

3. HccnenoBarensckue | J[aeT BO3MOXKHOCTb yHallUMCsI CAMOCTOSATENBHO MOIOJIHATh CBOU

METO/BI B 00OY4EeHUH | 3HAHUS, INTyOOKO BHUKATh B U3y4aeMyI0 POoOIeMy | MpeInoaraTh
IIyTH €€ PELIeHUs, YTO BaXKHO IpU (OPMHUPOBAHUU MUPOBO33PEHHUS.
DTO0 Ba)KHO /7S ONIPEAEICHUS UHIMBUYyaJIbHOU TPACKTOPUH
Pa3BUTHSL KAKA0T0 00y4aroLerocs

4. JlexumonHo- JlanHast cucrema 1aeT BO3MOKHOCTh CKOHLIEHTPUPOBAaTh MaTepHal B
CEeMHUHapPCKO- OJIOKH U IIPENOJHOCUTD €ro KaK eIMHOE 11eJI0€, a KOHTPOJIb
3ayeTHasi cucTeMa IIPOBOJMTH 110 NPEABAPUTEIBHON OATOTOBKE 00YYaIOIINXCsI

S. HNudopmannonHo- M3MeHeHHe 1 HeorpaHWYeHHOE 00OoTralleHIe COJIePKaHMs
KOMMYHMKAI[MOHHbIE | 00pa30BaHUs, UCIIOJIb30BAHUE HHTETPUPOBAHHBIX KYPCOB, TOCTYI B
TEXHOJIOIMH NHTEPHET.

6. Cucrema ®opmupoBaHUE NEPCOHUPUIIMPOBAHHOTO yU€Ta TOCTHXKEHUN
VMHHOBAIIMOHHOM 00yyJaroIerocsi Kak HHCTpyMEHTa MeJJarorn4eckoi MmoaJIep>KKu
OLIEHKHU COLIMAJILHOTO CaMOOIIPEIETICHHUSI, OIPECIICHUS TPAEKTOPUH
«1opTHOIHO» VHAMBUYAJIIBHOTO Pa3BUTHSI JMYHOCTH

B mnpouecce u3yueHHs AMCUUIUIMHBI «BBICOKOMONEKYISpHBIE COETUHEHMS» YHTAIOTCS
JIEKIMH, TIPOBOJISTCS CEMHHAPHI, Ta00paTOpHBIE pabOTHI U KOJTIOKBUYMBI.
Ha nabopaTopHbIX 3aHATUAX, KOTOPBIE COCTABISAIOT OoJiee MOJI0BUHBI (56%0) OT KOHTAaKTHOM

paboThl, KaXIbli CTYIEHT BBINOJHIET JA0OpPaTOpHYI padoTy HHAUBUAYanbHO. Takoil BuUA
OpraHu3alui O0OydYeHHUs CIIOCOOCTBYET MPHUOOPETEHHIO HAaBBIKOB CAMOCTOSTEIIHOTO BEJCHHUS
HKCIIEPUMEHTAJIbHBIX pabOT, HaBBIKOB oOpamieHuss U paboThl C Pa3IUYHBIMU XUMHYECKUMU
BEIIECTBAMH M TNPUOOpPaMH, OpPraHU3alMM METOAMKHU OSKCIEPUMEHTAIbHBIX paboT, a Takke
COCTaBJICHUSI TPOTOKOJIOB OTYETOB XHUMHUYECKHUX OJKCIEepUMEHTOB. lloaroroBka oT4yeToOB 10
nabopaTopHbIM paboTaM (GopMUPYET yMEHHE NPOBOAMTH MEPBUYHBIN aHAIM3 pPE3yJIbTaTOB C
y4eToM OOIIUX 3aKOHOMEpPHOCTEW, (OpMYyIUPYEMBIX B paMKax OpPraHMYEeCKOW XUMHUHU, U
(bopMynHupoBaTh TPAMOTHO BBIBOJIBI.

B kauecTBe MHTEepakTHUBHBIX (hOopM 0OydeHHS, MPUMEHSEMBIM B IpOIECCEe AUCIUILTUHBI
«BBICOKOMOIIEKYIIIPHBIE COETUHEHUS», TPOBOAATCS KOJUIOKBUYMBI.

HaumeHoBaHMe TeM 3aHATHH € HCNOJb30BAHNEM AKTHUBHBIX ()OPM 00yYeHUsI:

®opma / Metosl Kon-Bo
No Tema 3aHaTHA Bun 3anatusa
MHTEPAKTUBHOTO 00Y4EHUS 4acoB
CrpykTypa u cBOKCTBa
1. PYKTYp cobecenoBanue KOJUJIOKBUYM 2
MaKpOMOJIEKYJT
PacTtBOpBI MOTMMEPOB.
2. cobece0BaHNE KOJIJIOKBHYM 4
ITonudIeKTpOIUTHI
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3. | CunTe3 monumMepoB cobeceJoBaHUE KOJJIOKBUYM 4

CTpyKTypa U OCHOBHBIC
4. | ¢usudeckue cBOMCTBA cobeceioBaHue KOJUIOKBUYM 4
TOJIMMEPHBIX Tell

XUMHYECKHE CBOMCTBA WU
5. XUMUYECKHE TIpeBpalleHus | cobecenoBaHue KOJJIOKBUYM 4
MOJIMMEPOB

18

VIIl.  OHEHOYHBIE MATEPHUAJIbBI JIsI TEKYIIEI'O KOHTPOJISI H
IMPOMEXYTOYHOU ATTECTALLUU

8.1. OneHo4YHbIE CPeACTBA TEKYIIEr0 KOHTPOJIA:

K Kommerenium,
No Bit KORTpOS OHTPOJIUPYEMBIC TEMBI KOMIIOHEHTEI
(paznenbn) KOTOPBIX
KOHTPOJHPYIOTCS

1 Brinmonnenue nabopaTopHbIx OIlK-1
pabot. Harmmcanue oT4eToB. CTpyKTypa 1 CBOHCTBa OIlK-2
KOHHOKBI/IYM MaKpOMOJIEKYJI OIIK-4
OIIK-6

2 Brinonnenue 1adbopatopHbix OIIK-1
pabot. Hanncanue oT4eTOB. PactBopsI oIMMeEpoB. OIIK-2
Komnoksrnym ITonuameKTponuTsI OIIK-4
OIIK-6

3 Brinonaenue 1adbopatopHbIx OIIK-1
pabot. Hanncanue oTyeTos. CHHTES TOANMEDOR OIIK-2
KommokBuym p OIIK-4
OIIK-6

4 Brinonaenue 1adbopatopHbIx CTpYKTypa U OCHOBHBIE OIIK-1
pabot. Hamrcanue oT4eTos. (u3HUecKkue cBoiicTBa OIIK-2
Komnoksuym MTOJIMMEPHBIX TEN OIIK-4
OIIK-6

5 Beinonnenue nabopaTopHbIX . OIIK-1
pa6ot. Hanmcanne otueToB. XHUMUMECKHE  CBOHCTBA M OIIK-2
KOJIoKBHYM XUMHYECKHE TPEeBpaIICHUS OIIK-4
MOJIMMEPOB OIIK-6

BOITPOCHI Ui COBECEJJOBAHUSA

[IpomexyrouHas artectanusi (9k3ameH) MOXKET TPOBOAUTBCA B (OpMe YCTHOIO
co0eceJOBaHUs WM B BHJIE TECTOBBIX 33JJaHUN C OTKPBITHIMH BOIIPOCAMHU.

KOJIVIOKBHUYM 1
CTpyKTypa M CBOIICTBA MAKPOMOJIEKY.JI

1) Koudurypannonnas u3oMepust 1 KOHPHUTypamus MaKpOMOJIEKYJIbI.

2) Kondopmarmonnas u3oMepus U KOH(HOpMAIHsi MAKPOMOJIEKYJIBL.
3) Mogenb cBOOOHO-COUICHEHHO! IIENH U TN C 3aTOPMOKEHHBIM BPAILICHUEM.
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4) Tlonstue o cratuyeckoM cermMeHTe (cermeHT Kyna). B3amMoCBS3p XMMHUYECKOTO
CTPOEHUSI MAKPOMOJIEKYJ U UX THOKOCTH.

5) MouieKysIsIpHO-MaCCOBbIE XapaKTEPUCTHKH IOJMMEPOB: YCPEIAHEHHBIC MOJICKYJISIPHBIC
Macchl, MOHATHE O PYHKLHUAX MOJIEKYIIPHO-MaccoBOTo pacnpenenenus (MMP).

KOJUIOKBUYM 2
PacTBopbl nosiumepos. [1on31eKTpoIuTHI

1) ®da3oBble auarpaMMbl CHCTEM IoauMep — pacTtBopurens. OcoOeHHOCTH mpolecca
pacTBOPEHUS MOJIUMEPOB.

2) Oco0eHHOCTH TEPMOJIMHAMUYECKOIO ITOBEICHUSI MaKPOMOJIEKYJI B pacTBOpe. Y paBHEHUE
COCTOSIHUS TIOJIMMEpa B pacTBope. Bropoil BupnanbHbiii K03 (HUITHEHT.

3) TepmoauHammyeckoe  KadecTBO  pacTBopureis. HeBo3myleHHble — pa3Mepsl
MaKpOMOJIEKYJI.

4) T'mapoauHaMUYecKue CBOMCTBa MAaKpOMOJIEKYJ B pacTBOpax. Bs3KOCTHBIE aHOMalWU B
pa30aBJIeHHBIX pACTBOpaX MOJIMMEPOB.

5) AGconroTHasA, OTHOCUTEIIbHAS, Y/A€IbHAsA, IPUBEACHHAS U XapaKTePUCTUUECKas BA3KOCTH.
Onpenenenne xapakTepUCTUUECKOM BSA3KOCTHU (YpaBHEHHE XarTHHCA).

6) CBs3b XapaKTEpPUCTHUUECKONW BSI3KOCTH C MOJEKYJSAPHOW Maccoil monumepa (ypaBHEHHE
Mapka-Kyna-XayBuHka).

7) BnusiHue npupoabl pacTBOPUTENS. HAa BA3KOCTh Pa30aBIEHHBIX PAaCTBOPOB MOJUMEPOB U
OLICHKA CTEIIEHU MOJIUAUCIIEPCHOCTH MOJIUMEPOB.

8) da3oBble paBHOBECUS B pacTBOpax IOJIMMEPOB U OCHOBBI (PpaKIMOHUPOBAHMS
MIOJINMEPOB.

9) Mertonabl OLEHKH CpPEAHMX MOJEKYISPHBIX MacC IOJUMEpPOB: CPEIHEUHMCIOBOM H
cpenHeMaccoBOW. MeToabl OnpeeeHUsT MOJIEKYJIIPHON MaccChl.

10) OG1mas xapakTepuCTHKa CBOIMCTB, OTIMUYUE MOJHUINIEKTPOIUTOB OT HU3KOMOJIEKYISAPHBIX
AJIEKTPOJINTOB U HEMOHOT€HHBIX MTOJINMEPOB.

11) NoHn3annoHHOe paBHOBECHE B PACTBOPAX MOJIUAIEKTPOIUTOB.

12) I'unponuHaMudeckue CBOMCTBA JTMHEHHBIX MTOJIUAJIEKTPOIIUTOB B PACTBOPE.

13) [Honmuam@onuThl CHHTETUYECKHUE U IPUPOJTHBIE.

KOJIJIOKBUYM 3
CuHTe3 MoJIMMepPOB

1) I[lytu cuHTE3a NOTUMEPOB: MOJUMEPHU3ALHS U MTOJIMKOHICHCALINS.

2) TepMoaMHAMUKa MOJUMEpPHU3ALMH MOHOMEPOB, COJEp)KAIIMX KpaTHbIE CBS3M.
[TonumepHu3amoOHHO-IETOIMMEPHU3ALNOHHOE PABHOBECHE.

3) PanukanbpHas moauMepHu3arus.

4) PagukansHas conoymmepu3arus. Cxema Andpes-Ilpaiica "Q-e".

5) Katnonnast monumepu3arusi.

6)AHUOHHAS MOJIUMEpHU3alLvsl. CrepeoperyisapHas KOOPAVHALIMOHHO-UOHHAs
MOJINMEPU3ALUSL.

7) llonukonaeHcarus. MoHoOMepsl 1 ToJMKOHAECHcCAWK. (OCHOBHBIC — Pa3IUdHs
MOJIMMEPU3ALMOHHBIX U MOJIMKOHIEHCAIMOHHBIX ITPOLIECCOB.

8) IloGouHbIe peakuu NPy NOTUKOHAECHCAIIUU U IPUEMBI UX YCTPAHEHUS.

KOJUIOKBUYM 4
CTpyKTypa U OCHOBHbIE (pM3MUYECKHE CBOHCTBA MOJTUMEPHBIX TeJ

1) Arperatsbie u ¢a30BbIE COCTOSHHS TOJIUMEPOB.
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2) Kpucrammueckoe ¢a3oBoe COCTOSHHE TOJUMEPOB. MexXaHWYeCKUe CBOWMCTBA
KPUCTALTMYECKHUX TTOJTUMEPOB.

3) Amopdnoe dazoBoe cocTossHue. Tpu HU3MIECKUX COCTOSHUS.

4) Ctexs1000pa3HOe COCTOSTHUE TIOJIMMEPOB.

5) BeicokoamacTuueckoe COCTOSIHUE.

6) BsaskoTekyuee coCTOsIHUE.

7) I[nacTudukaius moJMMepoB.

KOJIVIOKBHUYM 5§
XHMHYeCKHe CBOMCTBA U XUMHYECKHUE NPEeBPAaLleHUus 0JIUMEpPOoB

1) Xumuueckue peakiuy nNoJuMepoB, kiaaccupukaius. OCOOEHHOCTH XMMUYECKUX PEaKIUi
C Y4aCTHEM MaKpOMOJIEKYIL.

2) XUMHUYECKUE PEAKIMH, HE COMPOBOKIAIOUINECS U3MEHEHUEM CTEIIEHU MOJIMMEPU3ALUH.
[TotmmepaHanorn4Hble NpeBpalleHusl.

3) Xumuueckue peakiuu, NpUBOASILINE K YBEIUUEHUIO CTEIIEHU OJUMEPU3ALINH.

4) XuMHuecKke peakluy, IPpUBOIAIINE K YMEHbILICHUIO CTEIIEHH NoJIuMepHu3anuu. J[Ba
THIIA MEXAHU3MOB PEAKIUU ACCTPYKLIUN: CIIy4alHbIA U LEITHOM.

5) JecTpykuus nNoJIMMeEpOB O] BIUSHUEM XUMUUYECKUX U (PU3HMUECKUX BO3AECUCTBUIA.

6) CrapeHue MoJIuMepoB U CIIOCOOBI TTPEI0TBPAIIICHUS.

8.2. OneHo4YHbBIE CPeCTBA AJ MPOMEXKYTOUHOI aTTecTallNU
IIpumepHBbIii IepeYeHb BONPOCOB U 3a/IaHNI K 9K3aMeHY

. Posib monmuMepoB B )KMBOW MPUPOJE.

. 3HaUEHUE MOJIMMEPOB KaK IPOMBIIIJIEHHBIX MATEPHAIIOB.

. Ponp monucaxapunos B xuBoit npupoze. [Ipumepsl. Ctpoenue.

. Ponp monumnenTuoB u 6enkoB B xkuBoi npupoae. [Ipumepst. Ctpoenue.

. Hyknennossie kucnotsl. Ctpoenue. buonornueckue GyHKINN.

. IlpuHIMNIBI KNaccupuKauy NOIMMepoB U kinaccudukamus no cucreme HIOITAK.

. TpuBHanpHas, pallnoHaIbHAs ¥ CHCTEMaTHYECKasi HOMEHKJIATypa MOJIMMEPOB.

. IIpuponHbIE HEOPraHNYECKHE MTOJIUMEPBHI.

. OCHOBHBIE TIOHATUS W OOILIME MpPEICTaBICHMUs] O MoiuMepax. Makpomosekyia U ee
XuMHu4yeckoe 3BeHO. (OcOoOEHHOCTHM MOJEKYJSPHOTO CTPOEHHs TMOoJIMMepoB. Baxuelme
OTJIMYMUTEIIbHBIE CBOMCTBA MTOJIMMEPOB.

10. Baxneimme NpeaCTaBUTENNM TOMOLENHBIX W TIETEPOLENHBIX IOJUMEPOB M HX
IIPUMEHEHNE B HAPOJIHOM XO35MCTBE.

11. Koudurypamuss u KOHOUTYpallMOHHAs M30MEpUs MaKpOMOJEKY]1 BHHUJIOBBIX,
BUHUJIMJIEHOBBIX U TUEHOBBIX MOJUMeEpoB. CtepeoperynspHble noiaumepbl. ONTUYECKH aKTHBHbBIE
MOJINMEPBI.

12.  Kondopmamuss u  KoH(pOpMallMOHHAs HM30MepUs  MakpoMosiekyld. Mogjenb
CBOOOTHOCOUWIEHEHHON THOKOM Makpomoiiekynsl. CpenHue paauychl rayccoBa KiyOka (cpenHee
paccTosiHue MeXAy KOHILIaMU 1IeTH, CPEIHUM paJuyc MHEpLUUU U CTETeHb CBEPHYTOCTH). ["ayccoBo
pacnpeeneHue MaKpoOMOJIEKYJI.

13. Mogenp nienu ¢ GUKCUPOBAHHBIMU BAJIEHTHBIMM YIJaMH U CBOOOJHBIM BPAILEHUEM I10
cBsi3aM. [Ipuposa ynpyroctu ruOKoil H301MpOBaHHOM IIETIH.

14. CymecTtBoBaHUE JHEPreTUUECKUX OapbepoB BHYTPEHHEro BpamleHus. BrusHue
3aTOPMOXXEHHOCTH BHYTPEHHETO BpAILEHUS HA CPEJHHUE pa3Mepbl MakpoMouieKyisl. IloBopoTHo-
MN30MEPHOE PABHOBECHE.

15. KonnuecTBeHHOE BBIpaKEHHE THOKOCTH MakpoMOJeKyibl. [IoHsATHE O CTaTHCTHYECKOM
cermeHte. TepMmoaMHamMuyeckas, KHHETHYecKas TMOKOCTb MAaKpOMOJIEKYl1 U (akTopsl, ee

03N LN kW~
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omnpenensomue. YopsaoueHHble KOHpoOpMauu MakpoMmosiekyn (rmomunentuasl, Oenku, JJHK,
PHK).

16. TepmonuHaMHYeCKUH, KUHETHMYECKHMH M MEXaHHMYECKHUH METOJBl OIICHKH THOKOCTH
MOJIMMEPHBIX MOJIEKYJ B pPaCTBOPE, B TBEPJIOM COCTOSIHUU.

17. MouekynsipHO-MAacCOBbIE XAapaKTEPUCTUKU MakpoMmosekyin. Ilonstue o cpenHux
MOJIEKYJISIPHBIX Maccax MOJUMEPOB.

18.  MonekynapHO-MaccoBOE€  pacHpeleeHHe, KOJIMYECTBEHHAs OLCHKA  CTECICHH
HOJUIMCIIEPCHOCTH MouMepoB. MHTerpanbhas u nuddepennuansias Gy MMP.

19. Ionumepusanys U NOJNMKOHJIEHCALMS — OCHOBHBIE PEAaKIMHM CHUHTE3a IIOJUMEPOB, UX
IpUHLMIINAAIbHBIE OTIaN4uA. [Iprumepsl.

20. Knaccudukanuss LenHbIX NOIMMEPHU3ALMOHHBIX IpoueccoB. Kiaccel MOHOMEpOB,
BCTYMAIOIIUX B MOJIMMEPU3ALIUIO.

21. ITonmuMepHu3aMOHHO-IENOJMMEPU3ALIUOHHOE paBHOBecHe. [IpenenpHas Temneparypa u
paBHOBECHAsI KOHLIEHTpAlLMsi MOHOMEpA.

22. PapuxanpHas MoJUMMepHU3alUsl U €€ dJIeMeHTapHble cTaguu. OCHOBHBIE CIIOCOObI
MHULMUPOBAHUS NOoJIUMepu3auui. MoHOMEpPBI, HX XapaKTEpUCTHUKA.

23. Peakuus pocta u oOpbIBa LieNU B paguKalbHOM nmomumepusanuu. Ilepenava nenu Ha
MOHOMEp, PACTBOPHUTEITh, IIOJIUMED U CTiel. 100aBKU.. UHIHOUTOPHI MOIIMMEpU3aIIiH.

24. KuHeTHKa paguKaibHON MOJIMMEPU3alUU IIPA MAJbIX CTEIEHSIX NpeBpalleHus. BeiBox
YpaBHEHHUS CKOPOCTH Moiumepusanuu. JPQeKTUBHAs dHEPTus aKTUBALMU U €€ 3aBUCUMOCTH OT
crioco6a nHuIMUpoBaHus. OcOOEHHOCTH MOJIMMEPU3ALIUH HA TITYOOKHUX CTENEHSX MPEBPAIIECHUX.

25. Cpennsisi AJiiHA KUHETUYECKOW M MOJIMMEPHOW LieNU. 3aBUCHUMOCTh CPEIHEYHMCIOBOU
CTETIEHU MOJIMMEPU3ALUU OT MEXaHW3Ma O0pbIBa LIENU B OTCYTCTBUU MEepeiadyu LEeIH.

26. CrocoObl TMPOBEACHUS M TPAKTHYECKOE 3HAUYECHUE PATUKAIBHOW TMOIMMEpH3AINH.
[Tpumeps! moIMMeEpoB.

27. PanukanbHas cononuMepusauus. IlpakTuueckoe 3HaYeHHE COMOJUMEPOB. THIIBI
cononumepoB. JluddepeHnuanibHoe ypaBHEHHE COCTaBa COIMOJUMEpPOB (BbIBOA). KoHCTaHTHI
COTOJIMMEPHU3ALINU U UX POJIb B YIPABIEHUU MPOIIECCOM.

28. JlnarpaMMbl COCTaBOB COIOJMMEPOB M THUIBI peakUMi comoiaumepusanuu. IIpumeps.
OKCrepUMEHTAIbHOE OIpe/IeJIeHHE KOHCTAaHT COMOJIUMEPU3AIIIH.

29. PanukanbHas peakHMOHHas CIOCOOHOCTh. (PAKTOpHI, ONpENeNsIonue PEeaKIHOHHYIO
CIOCOOHOCTH MOHOMEPOB U paaukaioB. [IpaBuio aHTHOATHOCTH.

30. KatnonHas nonmuMepuszanus. XapakTepUCTHKa MOHOMEPOB, MOJIUMEPU3YIOLIUXCS I10
KaTHOHHOMY MexaHu3Mmy. Karanuzatopel kaTnoHHOW mnonuMepusauuu. HWHunuupoBaHue
nosuMepusanuu. [Ipumepsl NPOMBIIIIEHHBIX TOJIMMEPOB.

31. Poct menu u mpupoda aKTUBHBIX IIEHTPOB B KATHOHHOW NoJuMepu3anuu. Pob
pacTBOpUTENS M KaTalu3aropa B CTaJWM pPOCTa LENU. Peaknuum OrpaHUyYeHUss pocTa LENU B
KaTUOHHOM MOJTMMEPHU3aIUH.

32. OtnuuuTenbHble OCOOCHHOCTH KAaTHOHHOM TMOJHMMEPHU3allMd [0 CPaBHEHHIO C
paavKaIbHOM.

33. AxuoHHas noiguMmepuszanus. XapaKTEpUCTHKAa MOHOMEpPOB M KaTajlu3aTOpPOB.
NHnnmnpoBanre aHMOHHOM nonumepu3anuu. PocT nenu u npupoaa akTUBHBIX LHEHTPOB. [Ipumepsl
IIPOMBIIIJIEHHBIX ITOJIUMEPOB.

34. OrpaHu4eHHs pocTa LENU B aHUOHHOW mojumepu3anud. CKOPOCTh M CPEIHEYUCIOBAS
CTENEHb NOJMMEpH3alMU. YCJIOBHUSA MPOTEKaHHUs, OCOOEHHOCTH M TPAKTHYECKOE 3HAYECHHE
MOJIMMEPU3ALIH 110 TUITY «OKUBBIX» LIETEH.

35. HMonHO-KOOpAMHALIMOHHAs MosmMepu3anus. I'ereporennsle karamusatopsl llurnepa-
Harra. Mexaau3m nmonmMepusanuu (3THICH, TPOITUJIEH ).

36. Ilonukonnencamus (ompenenenue). Monomepsl. Kiaccudukaiuss ¥ TUIBI peakiuii
HNOJMKOHJCHCAMK M MX npuMepbl. OTIMYUTENbHBIE OCOOEHHOCTH MMOJUKOHEHCAIIMOHHBIX
IIPOLIECCOB B CPAaBHEHUU C MTOJIMMEPU3ALMOHHBIMU.

21



37. TepmoanHaMHUKa ¥ KUHETHKA JIMHCHHOW PAaBHOBECHOM IMOJIMKOHJICHCAIMM (HAa MMpUMEpe
peaKIMy NOINITEPUDUKAIIIH).

38. CpenHeunciioBasi CTENEHb IOJIMMEPU3ALUU, CBS3b €€ CO CTENEHBIO 3aBEPLICHHOCTH
nporecca noJMKoHAeHcanuu. YpasHeHue Kaposepca. DaxkTopsl, BIMSIOIME HA MOJIEKYISPHYIO
MaccCy IMOJMKOHJCHCALIMOHHBIX MOJIMMEPOB.

39. Cnioco0bl IpoBeeHMSI TOIUKOHAeHCaK. [IprMephl TPOMBIIITIEHHBIX TIOJIMMEPOB.

40. Xwumuyeckue CBOMCTBa M IpeBpaileHus nojgumepoB. [lomuMepaHanoruyHeie
npeBpauieHusi. OCHOBHBIE HAIIPABJIEHUS U KOHKPETHBIE IPUMEPBI UX UCIOIb30BAHUS.

41. BHyTpUMOJIEKYJIIpHbIE pEeaKLUH MOJIUMEPOB KaK CIIOCOO CHHTE3a INOJIMMEPOB C HOBBIMU
CBOMCTBaMH. MEKMOJIEKYJISIPHBIE PEAKIIUN CIIUBAHUS.

42. XuMp4eckue NIpeBpalICHUs IOJUMEPOB, IMPOTEKAIOIIHUE C YMEHBIIEHUEM CTCICHH
nojguMepusanuu. JlecTpykius noauMepoB, €€ OCHOBHBIE TUIIBI U MEXAHU3M.

43. PactBopbl MOJMMEPOB M TpUUYUMHBI uX wu3ydyeHus. Ilpupoma pactBopoB BMC.
Jloka3aTenbCcTBO TEPMOAMHAMUYECKONM YCTOMYMBOCTH PAcCTBOPOB IOIUMMEPOB. [IpuMeHnMoOCTb
npaBuia ¢as ['mu66ca, pa3zoBbic TUarpamMmsl.

44. TepMoAMHAMUYECKUN KPUTEPHI paCTBOPUMOCTH W HamboJiee XapaKTepHBIE CIIydau s
pacTBOpOB nosimmMepoB. OcOOEHHOCTH pacTBOPOB nosiumMepoB. HabyxaHnue nonmumepos.

45. TepmonuHamuka pacTBopoB nosumepos. Teopust @nopu-Xarrunca. BeiBog ypaBHEHUS
s AS upeansHoro pactBopa. KomOuHaTopuanbHas 3HTpoOIUs cMelleHus A pactBopoB BMC
IIPU aTEPMHUUECKOM pacTBOpeHUU. OTKIOHEHUE OT UI€aIbHOCTU U €0 NPUYHHBI.

46. TepmoauHaMuKa pacTBOPOB IOJIMMEPOB C YYETOM B3aUMOACHMCTBHS IOJIMMEP-
pacTBOPUTENb. YPABHEHUE COCTOSIHUSA IIOJIMMEPA B PacTBOpE, €ro BbIBOA. BTOpON BUPHAIBHBIN
ko3 puImeHT.

47. Kputepun TepMOAMHAMUYECKOTO KadecTBa pacTBopuTesieil. BriusHue kadecTtBa
pacTBOopuTeNs Ha POpMy MaKpOMOJIEKYIl. ®-COCTOSHUE pacTBOpa MOJUMEpa U TEPMOINHAMHUYECKOE
YCIIOBUE €T0 CYIIECTBOBAHUS.

48. DKcriepuMeHTaIbHbIE METOABI (PPAKLIMOHUPOBAHUS ITOJIUMEPOB.

49. CpenneunciioBas W CpEIHEMAcCcOBas MOJEKYJSIPHbIE MAacChl TOJIUMEPOB U
AKCIEPUMEHTAIbHBIE METO/BI UX ONPEIEICHHUS.

50. I'mapoariHaMuyecKre CBOMCTBA MakpOMOJIEKYN B pacTBope. BiusHue HampsbkeHus u
CKOpPOCTH CJIBUTA Ha BS3KOCTb. BA3KOCTh pa30aBIeHHBIX PACTBOPOB MOJUMEPOB.

51. 3aBucuMOCTb XapaKTEPUCTUYECKON BSI3KOCTH pacTBOPOB IMOJIMMEPOB OT HX
MOJIEKYJISIDHOM Macchl. BH3k03MMeTpHUYeCKHid METOJ OIpPENEICHHs] MOJIEKYJIIPHOM Macchl
MOJINMEPOB.

52. BnusHue KauyecTBa pPACTBOPUTENS Ha XapaKTEPUCTUYECKYIO BSA3KOCTb DPACTBOPOB
MOJIMMEPOB U UX BU3KO3UMETPUUECKYIO MOJIEKYJISIPHYIO Maccy.

53. OnmnpezneneHue HEBO3MYIIECHHBIX pa3MepoB (BbIBOJ YypaBHeHus Puopu-Dokca) u
XapaKTepUCTHK PAaBHOBECHOM TMOKOCTH MaKPOMOJIEKYJI U3 BUBKO3UMETPUUECKUX JaHHbBIX.

54. Meroapb! onpenencHus MOJIEKYIAPHBIX MAacC MOJIMMEPOB.

55. BimsHMe KadecTBa pPacTBOPUTENS Ha XapaKTEPUCTHYECKYHO BSI3KOCTh PAacTBOPOB
MIOJINMEPOB.

56. YpaBuenue Mapka-KyHa-XayBuHKa 1 3HaYEHHE €T0 apaMETPOB.

57. YpaBHenue Mapka-Kyna-XayBruHKa JUIsl TITa-yCIOBUH.

58. KoaddummeHnT HabyxaHusi MaKpOMOJIEKYI.

59. TlonmdnexTponuTsl, TUOBl MX Kkiaccuukauuu. OCOOEHHOCTH TOBEACHUS H
TUAPOIMHAMUYECKHE CBOMCTBA UX PACTBOPOB.

60. Oco0eHHOCTH MOHU3AIMOHHOTO PABHOBECHS B PAacCTBOPE CIaObIX MOJIUDIIEKTPOJIUTOB B
CPaBHEHMHM C HHU3KOMOJEKYJISAPHBIMU DJIEKTPOIUTaMU. M3MeHeHHe CBOOOJHOW »HEpruu mpu
MOHU3AIUH U KOH(POPMAITMOHHOM HIepexoie.

61. KoHIEHTpUpOBaHHBIE PACTBOPHI MOJIUMEPOB. 3aBUCHUMOCTH BSI3KOCTH OT CKOPOCTH
caura. Hpl0TOHOBCKME U HEHBIOTOHOBCKHE KUAKOCTU. AHOMAJIMS BS3KOCTH.

62. TukcoTponus U AuIaTaHCHs. 3aBUCUMOCTh BSI3KOCTH PACTBOPOB OT KOHIICHTPAIMH.
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63. KuakoKpHUCTAUIMYECKHE COCTOSIHUS TOJAUMEPOB. JIMOTpONHBIE U TEPMOTPOITHBIE

KUIKHUEC KpHUCTAJJIbL

MIOJIUMEPOB.

OcHOBHBIE  00JacTu

KUAKOKPUCTATUIIMYECKOM COCTOSIHUU.
64. Jlnarpamma ¢a30BOTO COCTOSIHHSI TOTMOSH3UITITyTaMaTa.
65. ApoMatuueckue MoauamMuibl, G-crupainbhabie nojaunentuasl, JJHK u rpedHeoOpasHbie
noJMMEpbl  Kak kecTtkorenubie BMC, OCHOBHOW KpHUTepHWil Tiepexoja uX B Me3oMopdHOe

COCTOsIHHE.

66. Kunkokpucraminyeckoe

NOJIUINUOTUIICHUIIOKCAaHAa U T. /.

YIOPSIIOYECHHE

67. CtpykTypa aMOp(hHBIX U KPUCTAIUTHYECKUX TTOJTHMEPOB.
68. Tpu pusnueckux cCOCTOSHUS aMOP(PHBIX TTOJTUMEPOB.
69. BpIcOK0371aCTHUECKOE COCTOSIHUE KaK peaKCallMOHHbIN Mpoliecc.
70. ITnactudukarys HoJIuMepoB.
71. Mexanuveckre cBOMCTBa MOMMeEpoB. JledopmalimoHHbie CBOMCTBA MOJTMMEPOB.
72. BeiHYXJIeHHAs! 2IACTUYHOCTD U SIBIICHUSI OpUEHTAIMN. 3HAYEHUE OPHUEHTALIUH.
73. IIpo4HOCTH U JOJATOBEYHOCTh IOJUMEPOB.

MMPUMCHCHUA

HIOJIUMEPOB:

IIOJIUMEPOB B

nonugocdazeHa,

HJIaHI/IpyeMbIe pe3yJabTaThbl oﬁyqemm AJIs1 q)OpMI/IPOBaHI/IH KOMIIeTeHIii

I/IH)II/IKaTOpI)I JOCTHIKCHUSA

Pe3yabTaThl 00yyeHus

IIpoueaypa oueHuBaHus

KOMIIETEHIIHH (3HaTh, yMeTb, BJIA/IETh)
OIIK-1,2 3HaeT. OCHOBHBIE 3aKOHEI U CobecenoBaHue.
[Tpemnaraer HHTEPIIPETAIIUIO 3aKOHOMEPHOCTH, ONpeesionue | BeimomHeHue

pPE3yIbTaTOB COOCTBEHHBIX
SKCIICPUMCHTOB U paCYCTHO-
TCOPCTUICCKUX pa60T C
HCIIOJIB30BaHHUEM
TCOPCTUUCCKHUX OCHOB
TPAAUIIUMOHHBIX U HOBBIX
pa3aciioB XUMHUHA

HaIIpaBJICHUC U PC3YJIbTAT
IMPOTCKAHUS TPOLUECCCOB B
OpPTraHUYCCKUX PCAKIUAX

MPAKTUYECKUX PadoT.

YmMmeer: npoBOAUTH MTEPBUYHBII
aHaJIN3 Pe3yJIbTaTOB C YYETOM
OOIINX 3aKOHOMEPHOCTEH,
(bopMyIMpyEeMBIX B paMKax
OPraHN4eCKOW XUMHH

CobecenoBanue.
Brimonnenue
MPAKTUYECKUX PadoT.
OdopmieHre 0T4ETOB 10
abopaTOpHBIM paboTam.

YMeer: rpaMoTHO (pOpMyTUPOBATH
BBIBO/IBI

CobecenoBanue.
OdopmiieHre 0TYETOB MO
1a0opaToOpHBIM padoTam.

OIIK-2.1

PaboTaeT ¢ XMMHYECKUMU
BEIIECTBAMU C COOMIOIEHUEM
HOPM TEXHUKH 0€30MacHOCTH

3HaeT: npaBuiia U HOPMbI TEXHUKU
6e30macHOCTH IpU paboTe ¢
XHUMHUYECKHUMHU PEaKTUBAMH U
¢buznyeckuMu npudopaMu

Beinonuenune
1a00paTOPHBIX PadoOT.

OIIK-2.2

IIpoBonT cTaHIAPTHBIE
olepanuu Ajs ONpeneIeHUs
XUMHYECKOTO U (pa3oBoro
COCTaBa BEUIECTB U
MaTepuasoB Ha UX OCHOBE

YmMmeer: paboTaTh Ha CTAHIAPTHOM
aHAJIMTUYECKOM 000PYAOBaHUHU !
AHAJIMTHYCCKUX U TECXHUYCCKUX
Becax, pepakromerpe

Brimosnnenue
1abopaTOPHBIX padoT.

Baaneer: HaBbIKamMu pabOTHI €
COBPEMEHHBIMU XUMHUYECKUMU
npudopamu, npueMaMu
OpraHHu3ali METOAUKH paboT mpu
pELIEHNH TOCTAaBJICHHOW 3aa4H.

Co0OecenoBanue.
Brinonnenne

1a00paTOPHBIX PadoOT.

OIIK-4.3
OOGpabartbIBaeT 1 MPEACTABISIET
pe3ybTaThl 1a00paTOPHBIX

3HaeT: MpaBuUiia COCTaBICHUS
MIPOTOKOJIOB JTA00PaTOPHBIX
HUCTIBITAHU I

Brinonnenue
1a00paTOPHBIX PadoOT.
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WCIIBITAHUYN B COOTBETCTBUU C | YMeeT: MPEACTaBUTh PE3YJIbTAThI OdopmieHre 0TYETOB 1O
JIEUCTBYIOIIUMH OTIBITOB U PACUETHBIX padoT 1a6opaTOPHBIM paboTaMm.
TEXHOJIOTHYECKUMU COTJIACHO TPEOOBAHUSM
periiaMmeHTaMu JIEUCTBYIOIIUX TEXHOJIOTUYECKUX
pEriaMeHTOB
OIIK-6.1 3HaeT: npaBuia COCTaBICHUS Brinosnnenue
[Ipencrapiser pe3yabTaThl IIPOTOKOJIOB OTYCTOB XUMHYCCKUX | maGOpaTOPHBIX padoT.
paboThI B BUJIE OTUYETA IO OIIbITOB
CTaHJapTHOM Gopme Ha YMeer: npeacTaBuTh pe3yabTaThl OdopMmIieHIE OTYETOB 110
PYCCKOM SI3bIKE OIIBITOB M PACYETHBIX PAbOT n1abopaTopHBIM paboTaMm.
COTJIACHO TPEOOBAHUSM B JTAHHOM
00JIaCTH XHMUH.

KPUTEPUU OHEHUBAHUA PE3YJIBTATOB OBYUYEHUA:

1. Crygenty HeoOXOOuMO BBIOJHUTH 5 jabopaTopHbix paboT. Kaxknmas pabota
OlleHMBaeTcs MakcuMyM Ha 3 Oamwra. [lpu BeImonHEHWH 51aOOPAaTOPHBIX PadOT OLEHUBAETCS
TEXHHUKA BBIIOJHEHHS, 0(OPMIICHHE OTUYETOB, BKIIOYAOIIEE PACUCTHI 33IaHHOTO CUHTE3A.

2. [Tlpemycmotrpeno 5 coOeceoBaHHMN TIO TEOPETHYECKOMY MaTepualy B BHIC
KOJUIOKBHYMOB. KaXkasi TeMa orieHMBaeTcs MaKCUMyM Ha 3 Oasuia.

MaxkcruManbHOE KOIM4YecTBO 0aiioB Ha sk3amene 30.

OneHKa «HeYT0BJIEeTBOPUTEIHHOY !
(dparMeHTapHOE 3HAHHWE MPEJAMETa, OTCYTCTBUEC YMEHHW W HABBIKOB IMPUMEHCHHS METOJOB U
MIOJIX0/I0OB M3y4aeMOi JUCIUIUTMHBI TP PEIICHUH y4eOHBIX 3a1a4 (MeHee S0 OaioB).

O1eHKa «yT0BJIETBOPUTETHHOY
HECHCTEMAaTHU3HPOBAaHHBIC 3HAHHS MpeIMeTa, YacTUYHO CPOPMHUPOBAHHBIE YMEHHUS M HaBBIKU
MPUMEHEHUS METOJIOB U TOJXOA0B U3ydaeMOU TUCIHMILIMHBI IPH pelieHU: yuaeOHbIX 3amad (50-69
0asoB).

Ounenka «xopomoy»:
B IIeJI0M, chOpMHpOBaHHBIE, HO COJEpIKalllhie OTIENbHbIE MPOOeNbl 3HAHUS IMpEeAMeTa, YMEHHUE
MPUMEHSTh METOBI M TIOJXObI M3y9aeMO TUCIUTUIMHEI TIPH PEIICHHH YYSOHBIX M MPAKTHYCCKUX
3a/la4 ¢ MUHUMAaJIbHBIM KOJIMYECTBOM OIIMOOK HEMPUHIIMIHAILHOTO XapaKTepa, HAIMYUE HaBBIKOB
NPUMECHEHHUS METOJOB M TIOJXOJIOB H3y9YaeMOW JUCIUIUIMHBI TIPH PEHICHUH Yy4YeOHBIX U
npakTudeckux 3amga4d (70 - 85 6amioB).

OueHka «OTJIMYHO»:
c(OpMUPOBAHHBIE W CHUCTEMATU3WPOBAHHBIC 3HAHUS MpEAMETa, CPOPMHUPOBAHHBIC YMEHUS U
HABBIKM TPUMEHEHHUS METOJOB M MOAXOAOB M3y4aeMOW AMCIUIUIMHBI MPU PEUICHUH Y4eOHBIX U
npakTrdeckux 3aaau (86-100 Gamios).

Pa3patGorunkmu:

=
7 :f/ii’:""—' 1.X.H., Ipodeccop Kwxnsie B.H.

7 e (nodnuc‘;;)_j (3anumaemas 00IIHCHOCY) (unuyuanvl, pamunus)

[IporpamMma coctaBieHa B cooTBercTBUU ¢ TpeboBanusimu @PI'OC BO u yuerom
pexomennanuii ITOOIT no HanpaBIeHUIO NOATOTOBKH.
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[Iporpamma paccMoTpeHa Ha 3acefaHWd Kadeapbl TEOPETHUYECKOM M TPHUKJIATHOU
OpI‘aHI/I‘IeCKOf/'I XWMHUHU U ITOJIUMEPU3ATUOHHBIX IPOLICCCOB

ITpotokon Ne 07 ot «29» anpens 2021 r.

3aB. kadenpoit %(’f/‘«('g Lees ) - OnenpmreiiH O.A.
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Hacmoswas npoecpamma, He modcem Ovbimb 60CHpousseoeHa Hu 6 Kakou gopme bOe3
npeosapumenbHo20 NUCbMEHHO20 pazpeulenus Kagheopuvl-paspabomuuxa npocpammbl
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