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I. HEJIN U 3AJAYHN JTUCTIAITJIMHBbI

Heau: natexuMukam GyHIaMEHTAIbHBIC 3HAHHUS B 00JaCTH TEOPUHU M MPAKTUKH XUMHUHU
U (QU3UKU BHICOKOMOJICKYIISIPHBIX COSMHEHUM.

3agaun:

— OaTh IIOHATUS O CTpOGHI/II/I BBICOKOMOJICKyJISIpHBIX COGHHHGHHﬁ;

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

—  u3y4cHUe (U3UKO-XUMHUYECKUX U (U3UKO-MEXaHHUUECKUX CBOWCTB
BBICOKOMOJIEKYJISIPHBIX COCAMHEHUM.

B pesynbTaThl M3ydeHUs MAHHOW MUCHMIUIMHBI CTYIEHTHI JIOJDKHBI TPEACTABICHHS O
MaKpOMOJICKYJISIPHOM CTPOCHHHM W  BBITEKAIOIIUX W3 OTOT0 OCOOCHHOCTSAX  CBOMCTB
BBICOKOMOJICKYJISIPHBIX COCAMHEHUH. MIMeTh KOHKpETHBIC MPEICTaBICHUS O METOJaX CHHTE3a,
aHaJIn3a U UCCJIICAOBAHUA paSJII/I'-IHBIX CBOfICTB BBICOKOMOJIGKYJIHPHBIX COCI[PIHGHI/Iﬁ.

II. MECTO JUCIUIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. YuebHas aucuuiuinHa «BpICOKOMOJIEKYIIIPHBIE COETUHEHUSA»OTHOCUTCS K 0a30BOM
(00s13aTeNnbHON) YACTH MPOTPAMMBI.

2.2. ]l u3y4eHus JaHHOW Y4eOHOM JUCIUILTMHBI HEOOXOAMMBI 3HAHUS, yMEHHS U
HABBIKH, (OPMUPYEMBIC TTPEIIICCTBYIONTUMH JTACITUTUTHHAMH :

Ne /it Kox qucnunnunel HanmMeHoBaHMe npeecTBYrONMX TUCHUAIIINH
1 b1.0.10 MaremaTtuka
1 b1.0.12 MexaHuka ¥ MOJIeKysipHas Gu3HKa
2 b1.0.15 OO6m1as xumusi. XuMuUsi HEMETAJUIOB.
3 b1.0.16 Meramnueckas CBsA3b. XUMUS METAJIOB
4 b1.0.19 Opranuyeckast XuMus
) b1.0.20 Opranuyeckasi XMMUsl TPOU3BOJHBIX YITIEBOIOPOIOB
6 b1.0.23 dusnyeckas Xumus. XuMu4yecKass TEpMOJUHAMUKA

2.3. [lepeuenpb MOCHEMYIOMMX YICOHBIX TUCITUIUINH, JUISI KOTOPBIX HEOOXOIMMBI 3HAHWS,
YMEHHUsSI U HaBbIKU, (OpMUpPYEMbIEC JTaHHON y4eOHON AUCIUTIITMHOM:
[Tomy4yeHHbIe 3HaHMS, YMEHHUSI U HABBIKK HEOOXOIUMBI TIPH JaTbHEHIIIEM W3yYEeHUN TUCIUIUINH:
b1.027 — «Xumunueckas TtexHomorus», b1.0.30 — «Crpoenue BemectBa», b1.B.07 —
«buooprannueckas xumusi», b1.B.JIB.01.02 - «[Ipuknagnas xumus», b1.B.JIB.03.02 «Xumwus
MoHoMepoB», b1.B.JIB.07.02 — «CoBpemeHnHble MeToAbI TonuMepHod xumun», b1.B.J1B.04.01
— «XUMHS IJIEMEHTOPTAaHUYECKUX COSAUHEHUN». 3HAHUE ATON JUCHUTUIMHBI HEOOXO0IUMO TPH
JanbHeleM o0ydeHnH B MarucTpaTrype U acmupaHType, a Takxke B chepax npodeccruoHaabHON
NEeSTENIbHOCTH. 3/IpaBOOXpaHEHHE (CHHTE3 M KOHTPOJIb KAauecTBa JIEKAPCTBEHHBIX IMPENapaToB),
XUMHUS TPUPOJAHOTO OPraHUYECKOrO ChIphS (M3YYEeHHE cOCTaBa M pa3paboTka CrocoOoB
nepepaboTKU U MPaKTUYECKOTr0 MCIOJb30BaHUs MTPOAYKTOB U3 YIUis, He()TH, IPUPOJHOTO ra3za) u

ap.
I1l. TPEBOBAHUS K PE3YJIBbTATAM OCBOEHUSA JUCLHUIIJINHBI
[Ipouecc ocBoeHUsT JUCHUIUIMHBI HampaBieH Ha (QopMHpOBaHHE KOMIETEHIIMM

(amemenTOB crnenyronmx kommneteHiuii) B coorerctBur ¢ ®I'OC BO u OIT BO no nanHOMY
HarnpasieHuto 04.03.01 «Xumusi», mpoduias: TeOpeTUUYECKas U MPUKIIATHAS XUMUSL.



Ilepedyenn MuIaHNpyeMbIX pe3yJIbTATOB 00y4eHHs M0 JUCHUILINHE (MOAYJII0),
COOTHECEHHBIX ¢ MHANKATOPAMH JOCTHKEHUs KOMIIeTEeHIN i

Komnerenuus I/IHIIPIKaTopbj Pe3yabTaThl 00yueHUs
KOMIICTCHIINH

OIIK-1 Cniocoben OIIK-1.2. 3HaeT: TCOPETUIYECKHUE OCHOBBI
AHAJIM3UPOBATH U [Ipennaraer 0a30BBIX XUMUYECKUX JUCIUILTIH
HMHTEPIPETUPOBATH HMHTEPIPETALUIO (HeopraHu4ecKou, OpraHuyecKoil) u
pPEe3yJIbTaThl XUMUYECKHUX pe3yJIbTaTOB CIocoObI MX UCIIOJIb30BAHUS TIPH
JKCIIEPUMEHTOB, CcOOCTBEHHBIX pPELIEHUHU KOHKPETHBIX XUMUYECKUX
HAOJIIOJIEHUI U U3MEPEHUIN | SKCIIEPUMEHTOB C 3a7a4

HCII0JIb30BAaHUEM Ymeer: IpOBOAUTH NEPBUYHBIM

TEOPETUYECKUX OCHOB
TPaJULIMOHHBIX U HOBBIX
pa3zienoB XUMUHU

aHaIIN3 PE3yJIbTATOB C YYETOM OOIINX
3aKOHOMEPHOCTEH, (HOpMyIHpyEeMbIX
B paMKaX XMMUYECKON HAyKU

OIIK-2 Cnocoben
MIPOBOAMTH C COOTIOICHUEM
HopM Th xumuueckuit
SKCHEPUMEHT, BKJIIOYast
CUHTE3, aHAJIN3, U3yUEHHUE
CTPYKTYPBI 1 CBOMCTB
BEILECTB U MAaTE€pPUAJIOB,
HCCJIEIOBAHKE MPOLECCOB C
UX y4acTUEM

OIIK-2.1 PaGoraer ¢
OpraHu4eCKUM
BEIIECTBOM C
COOIII0ICHHEM HOPM
TEXHUKH 0€30I1aCHOCTH

OIIK-2.2 IlpoBogut
CUHTE3 BEIIECTB U
MaTepUAJIOB pa3HON
MIPUPOJIBI C
HCIIOJIb30BaHUEM
UMEIOLTNXCS METOTUK

3HaeT: CUHTE3a BEILECTB PA3IMYHOM
IPUPOJIbl; OCHOBHBIE JOCTOUHCTBA U
HE/IOCTATKU PA3TUYHBIX METO/IOB
HCCJIE/IOBaHMSI CBOMCTB BEIIECTB U
MaTepHualioB; MpaBUia U HOPMBbI
TEXHHUKHU 0€3011acHOCTH TpH paboTe ¢
XMMHUYECKMMHU PEAKTUBAMU U
¢uznueckumMu npubdopamu

YMeeT: IpOBOJUTH OIHO- U
JIBYXCTaUIHBIC CHHTE3BI C
HCIOJIb30BaHUE NpeJIaraeMbIX
METOAMK; paboTaTh Ha CTAHJAPTHOM
XMUMHUYECKOM 000py10BaHUH
Baapneer: HaBbIKaMu pabOTHI C
COBPEMEHHBIMU XUMUYECKUMU
npubopaMu, IpueMaMu OpraHU3aIH
METOAMKH padoT NpHU PEIIeHUuN
ITOCTaBJICHHOW 3a7a4u

OIIK-4 Cnocoben
TUTAHUPOBATh PAOOTHI
XUMHYECKOH
HATPABICHHOCTH,
o0OpabatbIBaTh U
UHTEPIPETHPOBATH
MOJTy4YEHHBIEC PE3YIbTAThI C
HCIIOJIb30BaHHEM
TEOPETUYECKUX 3HAHUN U
MPAKTUYECKUX HABBIKOB
peIIeHUs MaTEMAaTHUECKHUX
1 U3UIECKUX 3a7a9

OIIK-4.3
WuTepnpeTtupyer
pe3yIbTaThI
XUMHUYECKUX
HaOJIIOIEHUH C
HCIIOJIF30BaHUEM
bu3NYECKUX 3aKOHOB U
MpECTaBICHUI

3HaTh: TEOPETUUECKHE OCHOBBI
XUMUU U (PU3UKH
BBICOKOMOJICKYJISIPHBIX COCTUHEHHH C
ENTbI0 MHTEPIPETAINHN TTIOTYIEHHBIX
pe3yabTaToB

YMeTh: UCIIOJIb30BaTh HEOOXOIUMBIE
METO/bI UCCIIEJOBAHNUS TTOJTMMEPHBIX
cucteMm, paboTaTh Ha CTAaHAAPTHOM
XUMHUYECKOM 000py10BaHUH

OIIK-6 Criocoben
NPEJICTABIIATh PE3yJIbTAThI
cBO€ pabOThI B YCTHOM U
MUCbMEHHOM (hopMe B
COOTBETCTBHH C HOpMaMHU U
NpaBUJIaAMU, IPUHSITHIMH B
poeCCHOHATPHOM
coo01ecTse

[T1K-6.1 IIpencrasnsier
pe3ynbTaThl paboThI B
BHJIE OTYEeTa IO
cTaHaapTHOU (opme Ha
PYCCKOM SI3bIKE

3HaeT: npaBuiia COCTaBJIEHUS OTUYETOB
XMMUYECKHUX OIBITOB;

Ymeer: npeacTaBIsATh PE3yNbTaTh
OTIBITOB COTJIACHO TPEOOBAHMSIM B
TAHHOU 00JIaCTH XUMHHA

Buiaseer: HaBbIKaMU MIPECTABICHUS
COOCTBEHHBIX PE3yJIbTATOB B
MH(POPMAIIMOHHON HayYHO




\ 00pa3zoBaTeIbHON cpejie

y‘Ie6HBIX 3aHATUH U OTBCACHHOI'O HA HUX KOJIMYCCTBA aKaACMHYCCKHUX 4aCOB

IV. COAEP)KAHUE U CTPYKTYPA INCHUIIJIMHbI

Tpyn0oeMKOCTh JUCHUIUIMHBI COCTABIAET / 3a4E€THBIX equHML, 2524aca,B ToM yucie 1.5
3a4eTHBIX eIMHMII, 63 YacOB Ha SK3aMEH
dopMa MPOMEKYTOUHON aTTECTALUU: IK3aMEH

4.1. ConepxkaHue AMCLUUILIMHBI, CTPYKTYPUPOBAaHHOE I10 TEMaM, C YKa3aHHUEM BHJIOB

U3 Hux IIpaKTH4YECKast [IOAr0OTOBKa

Bunp! yueGHOI paboThl, BKIIIOUast
CaMOCTOSITEIIBHYIO PaboTy
oOydaromuxcs H TPyJOEMKOCTh
(B yacax)

KonrakTHas pabora
MIPeToaBaTels C

DopMbl TEKYILEro

=
| 8 3 .
No 5 g £ 06 yuaoLIMHcs 5 KOHTPOJISl YCIIEBAEMOCTH;
W Pazmen quCHUIIHHEL/ TEMBI S ° 2 = Dopma IPOMEKYTOUHOMH
3| 8 g v 2 ) S g aTTecTaluu
/M 2 = g ¥~ 5 53 (no cemecmpam)
g 22 = Eg 5 &
= S 5 B =Y =)
Z ZEox E B g
9 =2 > E 5
= S =8 o O
5% z = O
OIS <
OO61ue cBeneHus o
1 | BBICOKOMOJEKYJISIPHBIX 6 1 - - 1 -
COCIMHEHUSIX
Knaccudukanmst
MOJIMMEPOB U UX
2 P 6 3 10 1 8 Komnoksuym
Ba)KHEHIINE
peJCTaBUTENN
CrpykTrypa u cBoOiicTBa Hposepia
3 PYKTYP 6 8 10 1 10 otueToB JIP,
MaKpOMOJIEKYJ
KOJIJIOKBUYM
IIpoBepka
4 | PacTBOpHI NOIMMEPOB 6 10 10 2 10 otuetos JIP,
KOJIJIOKBHYM
[TonuameKTponuTsI IIpoBepka
5 6 4 10 1 4 otuetoB JIP,
KOJIJIOKBHYM
CTpyKTypa 1 OCHOBHbIE ITpoBepka
6 | ¢usmdeckue cBoiicTBa 6 8 10 1 10 otuetoB JIP,
NOJMMEPHBIX Tell KOJIJIOKBUYM
Cunres [IpoBepka
7 | BBICOKOMOJIEKYJISIPHBIX 6 12 12 2 10 otuetos JIP,
COCIMHEHUI KOJUTIOKBUYM
XMMUYECKUE CBOMCTBA U IIposepka
8 | xummuueckue 6 8 10 1 10 ot4eToB JIP,
IpeBpalleHHs] TOJTUMEPOB KOJIJIOKBHUKM
IIpomexxyTouHas
P T 14 JK3aMEH
aTTecTanus
HTroro yacos 252 94 72 19 | 63 44




4.2. TlnaH BHeayIUTOPHOH CaMOCTOSITeJIbHOH padoThl 00y4yaroIIUXCHA 1O
AUCHHUILINHE

e CamocTosTesbHas paboTa 00y4aroIuxcs Y4eOHo-MeTonuecKoe

§ HasBanue pasjaena, TeMbl Bun camocrositenbHO Cpoku 3atparsl OIIEHOYHOE CPEICTBO obecneqcrne .

3 paboThl BBITIOJTHEHUS Bfgzz’lzf)m CaMO;Ta%;i)TT?bHOM
OO01wue cBeneHus o Yyebuoe
BBICOKOMOJIEKYJISIpH ([Ioaroroska k VeTHoe nocobue

6 [pIX coeaMHEHMIX CEMHHAPCKOMY 1 «BpIcOKOMOIEK

cobecenoBanue
3aHATUIO 110 TEME YJISIpHBIE
COCIMHEHUS.

6 (Knaccudukarus YueOHoe
IIOJINMEPOB U UX ITonroroska k nocodue
BAKHEHILINE CEMHUHAPCKOMY 8 «BpICOKOMOIIEK
IIPEICTaBUTENIN 3aHATHIO 110 TEME YcTHOE YJIIpHBIE

co0eceloBaHUE  |COETMHEHUS.

6 |CtpykTypa u ITonroroska IIpakTukym no
CBOICTBA otuera no JIP BBICOKOMOJIEKY
MaKpOMOJIEKYJ «Buckosumerpus 10 |IIpoBepka oTyera |JISPHBIM

pacTBOpOB o JIP. COEIMHEHUSIM
IIOJINMEPOBY Kosioksuym

6 |PactBopEI [Togroroska IIposepka otuera (I[IpakTrkym 1o

IIOJIUMEPOB otyera 1o JIP o JIP. BBICOKOMOJIEKYJI
«Bucko3umerpus ) SIPHBIM
pacTBOpOB COEUHEHUSIM
IIOJIMMEPOBY

6 |PactBopsI [ToaroroBka 1-18 [IpoBepka otuerta |[IpakTukym o
IIOJIUMEPOB oruera 1o JIP HEJeIs o JIP. BBICOKOMOJIEKYII

«Typbuaumerpud KomnokBuym SIPHBIM
€cKoe 5 COEIMHEHUSIM
TUTPOBaHUE
pacTBOpOB
ITOJIMMEPOBY

6 |Ilomuanekrponutsl |[loaroroska IIposepka oruera (IIpakTukyMm 1O
otuera no JIP 1o pabore. BBICOKOMOJIEKYJI
«DIJIEKTPOXUMHYE 10 Komnoxksuym SPHBIM
CKOE ITOBEJICHUE COCIMHEHUSM
IIOJINAJIEKTPOJIUT
OB»

6 |CtpykTypa u IToaroroska IIposepka otuerta |[IpakTukym no
OCHOBHBIE otueta o JIP no JIP. BBICOKOMOJIEKYJI
¢duznueckue «TepmomMexanuue 10 |KomnokBuym SPHBIM
CBOMCTBA CKHE CBOWCTBA COEIMHEHUSM
IOJIMMEPHBIX TEN  |[[IOJIMMEPOBY

6 [Cunre3 [TogroroBska [IpoBepka otuera ([IpakTHkym mo
BBICOKOMOJIEKYJISIpH (oT4eTa 110 JIP 5 |mO JIP. BBICOKOMOJIEKYII
BIX COCIMHEHUN «PanukanbHas SIPHBIM

ITOJINMEPHU3ALHS COCIMHEHUSIM




E_ CamocTosiTeNbHas pa60Ta 06yqa101uuxc;{ qu6H0'MeTOI[I/I‘-ICCKOC
§ Haspanue pasnena, TeMbl Bug camocrosiTensHoil Cpoxu 3arpars! OLeHOYHOE CPESICTBO obecnedere o
[5) BpEMEHU CaMOCTOATCIbHOU
3 paboTst BBIIIOJTHEHUS (uac.) paGoTsI
6 [Cunre3 ITogroroska IIpaxkTukym no
BBICOKOMOJIEKYJISIpH [oT4eTa 1o JIP BBICOKOMOJIEKYJT
bIX COCAMHEHUN «PanukanpHas 4 |IIpoBepka oTyeTa |APHBIM
CONoJIMMEpHU3aIu o JIP. COETUHEHUIM
1 Kosnoksrym
6 |Cunres [ToaroroBka [IpakTukym no
BBICOKOMOJIEKYJISIpH [oT4eTa 1o JIP 4 [IpoBepka oTueTa |BBICOKOMOJIEKYJT
BIX COCTUHEHUHN «Katnonnas o JIP. SIPHBIM
MOJIMMEPU3ALIHS» KoutokBrym COEMHEHUSIM
6 |Cunres [ToaroroBka [IpakTukym no
BBICOKOMOJIEKYJISIpH (oT4eTa 110 JIP 10 BBICOKOMOJIEKYII
BIX COCAMHEHUIN «ITonukoHaeHcan [IpoBepka oTtuera [IipHBIM
s o JIP. COCINHCHUSIM
6 [Xummueckue [Togroroska IIpaxkTukym no
CBOMCTBA U otyera no JIP BBICOKOMOJIEKYJI
XUMUYECKHE «Mopauduxkanus 10 [[IpoBepka oTueTa |IPHBIM
NpEBpaILCHUS TIOJINMEPOBY o JIP. COEIIMHEHUSIM
MOJINMEPOB Komnoksuym
OO61ast TpyA0EMKOCTh CAMOCTOSTEIbHOM PaboThI 63
110 JUCHUTUIMHE (Yac)
BroaxeTr BpeMeHH caMOCTOSITeIbHOM padoThl,
NnpeIycCMOTPEHHbIN Y4eOHBIM MJIAHOM JJIsl TaHHOMH | 63
AMCUUIJIMHBI (Yac)

4.3. ConepxaHue pa3/ieioB U TeM THCHHUILINHBI

TpynoemkocThb
JUCIUIINHBI 7
(.e)
Hanmenosanue | 1. O0mme cBeeHHSI 0 BBICOKOMOJIEKYJ/ISIPHBIX COeIMHEHHUSIX
OCHOBHBIX MecTo HaykH O MOJIMMEpax Kak cCaMOCTOSITEIbHON (pyHIaMeHTaIbHON
pa3zenos o0JacTy 3HaHUS Cpelu APYrux pyHIaMEHTAIbHBIX XMMUYECKUX HayK. Ee
(Monyeit) POJIb B HAYYHO-TEXHUUYECKOM MPOTPECCE U OCHOBHBIE HCTOPUUYECKUE ITAIIbI

€C pa3BUTHA. BKJ'IaI[ PYCCKHUX YUYCHBIX B 3apOKACHHUEC U Pa3BUTUC HAYKH O
noJmmMmepax. Hpe,[[MeT U 3a1a491 HAYKH O BBICOKOMOJICKYJIAPHBIX

coequHeHUsX (monumepax). Ponb nmonuMepoB B )UBOM NpUPOE U UX
3Ha4YeHHE KaK MPOMBIIIJICHHBIX MaTepHUaIoB (MJIaCTMACCHI, BOJIOKHA U
MJIEHKH, TIOKPBITHUSA).

OcCHOBHbBIE TIOHATHSI U OIPENEICHMS: TOJIUMEP, OJUTOMEP, COOTHOIIECHUE
MOHSTUI "monumepsr” 51 "BBICOKOMOJICKYJISIDHBIE ~ COEAUHEHHMS".
Makpomosekyia U ee XuMudeckoe 3BeHO. CreneHb (kod3dduineHr)
MOJINMEPHU3allMl M KOHTYypHas JUiMHAa uenu. Kpurtepuu pasrpaHudeHus
BBICOKOMOJIEKYJISIPHBIX ~COEIUHEHUN M HU3KOMOJIEKYJISIPHBIX BEIIECTB.
[lepexon OoT MOHOMEPOB K MOJMMEPHBIM LENSM BO3pPACTAIONIEH UIMHBI.
[TonmumepHoe cocTosiHUE Kak ocobast (popMa CyIiecTBOBaHUS BEIIECTB.

2. Knaccupukauus noumMepoB M MX BasKHeHIIHe NPeICTABUTEH
Knaccudukanuss momuMepoB B 3aBUCUMOCTH  OT  NPOUCXOXKICHMA,
XUMHYECKOTO COCTaBa M CTPOEHUS 3BEHHEB W MAKPOMOJIEKYISPHOM IIeMH.
[IpuponHble, CHHTETUYECKHE U HUCKYCCTBEHHBIE NOJUMEpPHl. OpraHuyecKue




(271eMEHTOOpraHNYEeCKHE) U HEOpraHWYeCKHe MOoNUMepbl. ['omMonenHsle u
reTepoLenHble  noiauMepbl. JIuHeilHble, pPa3BETBICHHBIE M  CILUTHIC
noJuMepsl. ['oMonoarMepsl, CONOIMMEpbI, OJIOK- U IPUBUTHIE COIIOJIUMEDBHI.
OcnoBuble npezncraButenu. CnocoObsl monyuenus. CBoicTBa M 00jactu
IIPUMCHEHUS.

Kap6ouennsie nmonmumepsl. [Tomumeps! u comnosmmepsl MOHOOJIE(PHUHOB U UX
IIPOU3BOJHBIX:  IOJUATWIEH, MOJUIPONWIEH MW HMX  COIOJIUMEDHI,
IIOJINCTUPOIL, TTOJTUBUHUIXJIOPU], OJIUMEPHl aKPUIIOBOTO M METAKPUIIOBOIO
psanoB. Ilomumepsl U conoiauMepsl AUONEeGUHOB (OUEHOB) U HX
MPOU3BOJAHBIX: TNOMMOYTaAMEH W €ro  COIMOJUMEpHl, IOJUU3OIPEH,
nonuxjopnped. KapOouuknuueckue mnonumMepsl: (eHoapopMabaeruHble
CMOJIBI, TOJU(EHUIICHBI, TTOJIN-/1-KCUIIUJICH.

KapOorerepouennsie mnonumepsl. Ilomumepsl, coaepkaiiue KUCIOPOJ B
OCHOBHOHM 1enu: NOAM3(UpPBl MPOCThie (TIOIMATHICHOKCHT), HOIHI(GUPHI
CIIO)KHBIE (ToJMATUIICHTepedTaNaT, INKM@TalIeBble CMOJbI), MOJIHALETAIN
(TOJTMOKCUMETHIICH, TIEJUII0JI03a U €€ POU3BOIHBIC).

[lonumepsl, conepkamye a3oT B OCHOBHOM  LIENK:  IOJIMAMHUJBI
(monukampoiakTam, MOJIUT€KCaMETUIICHAIUTIAMU /), HOJINypETaHBbl,
MOJTUTETITUABI, OCITKH, TIOHATHE 00 X OMOIOTHYECKUX (DYHKITHSIX.
[Tomumepsl, copepxamue ¢ochop B OCHOBHOH IeNU: HYKICHMHOBBIE
KHCJIOTBI, TIOHATHE 00 UX OMOJIOTHYECKUX (DYHKIIHSX.

[Tomumepsl, coneprkaliye cepy B OCHOBHOM LIE€MU: MPOCThIE MOJIUTHOIDUPHL,
MOJUCYIb(UBI, TTONUCYITH(POHBI.

OneMeHTOreTepolenHble  monuMepbl. [lonucunokcansl  (CHIOKCaHOBBIE
Kayayku 1 nokpeitus). [Tomudocdarsr. [Tomdocdaszens.

3. CTpyKTYpa M CBOMCTBAa MaKPOMOJIEKYJI

Kondurypanmonnas wuzomepuss W KOHPUTypanus MaKpPOMOJIEKYJIBI.
JlokanbHble KOH(UI'YpallMOHHBIE U30MEPBl B MaKpOMOJIEKYJIaxX MOJIUMEPOB
MOHO3aMEIEHHBIX ATUJIEHOB u JTMEHOB. CrepeoperyinsipHbie
MaKpOMOJIEKYJIBL.

Kondopmannonnas  u3zomepus u  KoH(pOpMalus  MaKpOMOJIEKYJIBI.
Kondopmannonuele  mepexoapl B MOJEKYlIax  MOJUATWIEHA U
MOHO3aMEILEHHBIX TOJIMATUIICHOB. BHYyTpuUMOIEKyNIsipHOE BpalleHHe u
rMOKOCTh  MaKpOMOJEKYNbl. OJHepreTuyeckue Oapbepbl BHYTPEHHEIO
BpaiieHus. [ToBopoTHble n30Mepsl U TMOKOCTh peaibHbIX Ieneil. CpenHee
paccTosiHuEe MEXy KOHIIAMU LIENU KaK XapaKTepUCTHKA, YyBCTBUTENIbHAA K
KOH(OPMAIIMOHHOMY COCTOSIHMIO Iien. Mojienb CBOOOJIHO-COWICHEHHOU
LeNu M LENu C 3aTOPMOXKEHHBIM BpallleHueM. TepmoauHamuuyeckas u
KMHEeTHYecKass THUOKOCTh MakpoMosiekyd. CBs3b MEXIy CpeIHUMH
pasMepamMH MJCaTU3UPOBAHHOIO KJIyOKa M KOHTYPHOM JUIMHOW LENH.
[Tonsitue o cratuueckoM cermente (cermeHT Kyna). Bennuuna cermenra u
napaMeTrpa 3aTOPMOXKEHHOCTH BpallleHUsl LENU, KaK HKBHBAJIECHTHOE
BBIp@KEHHE T'HOKOCTH MaKpOMOJIEKYJbl. B3auMOCBs3b XUMHYECKOIO
CTPOEHUSI MaKPOMOJIEKYJ U UX THOKOCTH.

Baxuerinme cBOMCTBa BBICOKOMOJIEKYJISIPHBIX COeIMHEHU. PoJib
YCPEOHEHHBIX XapaKTEPUCTUK IIPYU OMMCAHUN CTPOEHUS U CBOMCTB
oJINMEpOB. MoJIeKyISIpHO-MAaCCOBBIE XapaKTEPUCTUKHU TTOJTUMEPOB:
yCpeHEHHbIE MOJIEKYJISIPHBIE MACChI (CpeIHEBECOBAst M CPETHEUN CIIOBAs
MM), nonHsiTre 0 GyHKIUSIX MOJIEKYJIIPHO-MAaCCOBOTO paclpe/esIeHUs
(MMP).

4. CuHTe3 N0JIUMepPOoB

IlyTu cuHTE3a MOJIMMEPOB: MOJIMMEpHU3aLus U NOIUKOHAeHcaus. [lonsaTue o




LEMHOM M CTYNEHYaTOM MEXaHU3Max pocTa Ienu. AKTHUBHbBIE LIEHTPHI
MIOJINMEPU3ALMOHHOTO IIpoliecca. BiMsHHE CTpOEHHMsI MOHOMEpa Ha €ro
CKJIOHHOCTbH K MOJMMEPHU3ALIUU IO ONPEICICHHOMY MEXaHU3MY.
TepMonnHaMuKa oJMMepU3aluu MOHOMEPOB, COAEPKAIINX KPAaTHBIE CBSI3H.
[TonuMepu3anmoHHO-IETIOIMMEPU3AaIMOHHOE  paBHOBecue.  [IpenenbHbie
TEMIEPATYPhI IOJIMMEPU3ALINN U PABHOBECHBIE KOHLIEHTPALIUU MOHOMEPA.
PanukanpHas MOJINMEpU3AIIHSL. NuunumnpoBanue paauKanbHON
noJimMepu3aIuu (CrocoObl Bo30YKIeHUSI MOHOMEPOB). THUITBI HHUITUATOPOB.
Peakiun pocra (moHsATHE 00 WIEATBHOM paJAMKaIbHON pPEaKIIMOHHON
cnocobHocTH) Peaknmmu mnepemaun menu (Ha MOHOMEp, PacTBOPUTEIb,
MOJINMEp, cCheuuasbHble 100aBkH). MHrubupoBaHue MNOIUMEPHU3AIIH.
Kunernka pagukanbHOM  IOJMMEpHU3alMM MpPU  MajblX  CTENEHSX
npeBpamieHus. [loHsATHE O KBa3uUCTAllMOHAPHOM cocTOsSTHUU. CpenHsis
crerieHb nonumepuzanuu. "lenb-agdext". Perymupyemas mnceBnoxuBas
paauKaibHas MOJIMMEpHU3aIus.

PanukanpHast cononuMepusanus. YpaBHEHHE COCTaBa COIOJIMMEpa s
HaYyalbHBIX cTaauil mporecca. KoHCTaHTHI comoiuMepHu3anus, METOIbl MX
onpeaenenuss. [luarpamma cocraBoB  comoiumepoB. [lonstue 00
OTHOCHUTEJIbHOM PEaKMOHHON CIIOCOOHOCTH MOHOMEPOB INPHU paguKaIbHON
conoumepu3auu. Poiib MOIsSpHBIX U MPOCTPAaHCTBEHHBIX (pakTopoB. Cxema
Andpes-Ilpaiica "Q-e". ComonmmMepsl cO CIIlydailHBIM ¥ PEryISPHBIM
Yepe0BaHHEM 3BEHBEB.

WNonnas nonumepusauus (OTIMYMS OT paJUKAIbHON TIOJIMMEPHU3ALUN).
Brnusinue crpoeHuss MOHOMEpa Ha €ro CKIOHHOCTh K MOJMMEpPU3AlHH IO
KaTHOHHOMY WJIM aHMOHHOMY MexaHu3MaM. KaTuoHHas mnonuMmepusanus
(uHMLMUpOBaHWE, pocT W  oOpeiB  menu). KuHeTMka KaTHOHHOU
noiuMepusauuu. BiusHue TemmepaTypsl Ha  CKOPOCTb  KaTHOHHOMU
MOJIMMEPHU3aIMK 1 MOJIEKYJISIPHYIO Maccy noiaumepa. MHununpoBanue, poct
W OrpaHWYEHHE LEeNu TMpU AaHMOHHOW NoJuMepu3alvu. AHUOHHas
noguMepusanys  (MHULUHpPOBaHUE, POCT U oOpbIB uenu). Kunernka
AHUOHHOW MOJIUMEPHU3ALIAH.

CrepeoperyiisipHasl KOOpAMHALMOHHO-MOHHAS MOJIMMEpHU3anusi. AHHOHHO-
KOOpJAWHAIIMOHHAs MOoJuMepu3auus aueHoB. KoopauHalMoHHO-HOHHAs
MOoJIUMEpHU3alMsl Ha TeTeporeHHbIX Katanu3aropax Llurinepa-Harra.
Crnioco0s1 ipoBeieHUs mommMmepu3anuu. [lonmmepusaius B Macce, pacTBope,
CYCIIEH3HH, YMYJIbCUH.

[lonukonneHcauus. MoHomepsl Ui noJukoHAeHcaluu. OCHOBHBIE
paznuuus MOJMMEPHU3ALMOHHBIX M IOJMKOHICHCALMOHHBIX IPOLIECCOB.
Knaccudukanus peaxkuui MOJINKOHACHCALINH. TepmoanHamuka
MOJINKOHJCHCAlMM W TOJIMKOHJEHCAlMOHHOE paBHOBecue. Bimsanue
XUMHYECKOM  OpUpOJbI  MOHOMEPOB  Ha  pPAaBHOBECHYIO  CTEIEHb
npeBpameHus. Kunernka — JuHeHHON MOJIMKOH/ICHCALINH. Bnusinue
KOHILIEHTpAallMd MOHOMEpa, TEMIEepaTypbl, KaTalu3aropa Ha CKOPOCThb
MTOJINKOHIEHCALINN.

BnusiHue KOHILEHTpallMd MOHOMEpa, HKBUBAJEHTHOCTH KOHLEHTpALUN
(GYHKIMOHANBHBIX ~ TPYMI,  TEeMIepaTypbl, Karaiau3aTropa, I[pPUMECH
MOHO(YHKIMOHAIBHBIX  COEJUHEHHM, yJIaleHHs HHU3KOMOJEKYJISIPHOTO
BEIIECTBA HAa MOJIEKYJSIPHYIO Maccy mnojuMmepa (Ha MpelesibHYI0 CTEleHb
TTOJTMKOHICHCAITIH ).

OcCoOeHHOCTH  TOJMKOHACHCAIMM  MHOTO()YHKIIMOHAIBHBIX MOHOMEPOB.
[ToGouHble peakiuu MpU MOJIMKOHJEHCAIMH: LUKIN3alKs MOHO-, N-MEpOB,
JECTPYKLMS. MOHOMEpPOB M TOJHMMEPOB; OOMEHHBIE PEAKLUU MEXKIY




HCXOJHBIMU BEUIECTBAMH U MaKPOMOJIEKYJIaMHU.

[Ipumepbl BaXHEHIIMX TMOJIMKOHACHCAIIMOHHBIX  peakiuil. CrocoOsl
IIPOBEJICHUS IOJUMKOHACHCALMU: B pAaCIIaBe, B pacTBOpPE, HAa T'PAHULE
paznena ¢as.

5. PacTBOpbI MoJIMMEPOB

OOmiee npeacTaBiIeHnEe O pacCTBOPax MOJUMEPOB. MICTHHHOCTH MONMMMEPHBIX
pactBopoB. IlpaBuino a3 um nmpuMeHeHHE ero K pacTBOpaM IOJMMEPOB.
da30Bbple AMArpaMMbl CHCTEM NoauUMEp — pacTtBoputenb. llonarue o
BEPXHUX M HIKHHMX KPUTHUYECKHX TeMmepaTypax cmermeHus. OcobeHHoCTH
mpoliecca pacTBOpeHHs moauMepoB. Mexanu3m HaOyxanus. OrpaHUYEHHOE
U HeorpaHuyeHHoe  HaOyxaHue. TepMoAMHaAMHUUYECKUH  KpUTEpUi
pacTBOPUMOCTU. IDHAOTEPMHUUECKOE, HK30TEPMHUECKOE M aTEPMHUUYECKOE
pacTBOpPEHUE MOIMMEPOB.

OCoOEHHOCTH TEPMOJMHAMUYECKOTO MTOBEICHUS MAKPOMOJIEKYJI B PaCTBOPE.
WneanbHble pacTBOPHI (onpeneneHue). XMMUUYECKHH MoTeHI1al. 3aKOoH
Payus, 3akon BanTt-T'odda. [TomokuTenbHbIE H OTPUTIATEIBHBIC OTKJIOHCHUS
OT UJCAIBHOCTH PEAJIBHBIX PACTBOPOB. OTKIOHEHUS OT UICAIIBHOCTH B
cllydae MOJUMEPHBIX pacTBOPOB. OCMOTHYECKOE /1aBJIEHUE pacTBOpa
IIOJIMMEPA. Y PaBHEHHUE COCTOSIHUSA IIOJIMMEpa B pacTBope. Bropoit
BUPHAJIbHBIN K03 duienT. PakTopsl, BIUAIOIINE HA BETUYUHY BTOPOTO
BHPHAIBHOTO KO3 duirenta. Tara-Temreparypa 1 TITa-pacTBOPUTEIb
(T9Ta-ycnoBus). 3aBUCUMOCTb KPUTHUYECKON TEMIIEPAaTyphl CMELLICHUS OT
MOJIEKYJISIpPHOH Macchl nonumepa. OnpeaeneHue TaTa-TeMiepaTypsl U3
($a30BBIX JUarpaMM MOJIMMEP-PacTBOPUTEND. TepMOANHAMUUYECKOE Ka4eCTBO
pactBoputeirsd. HeBo3myiueHHsle pa3Mepsl TepMOAMHAMUYECKUNA CETMEHT
Kak Mepa ruOkocTu Makpomosiekyisl. [lonsatue o koadduuuenre
HaOyXaHHS.

I'mppoauHamuyeckue cBOMCTBAa MAKpOMOJIEKYI B pacTBopax. [Ipupona
BSI3KOCTH pa30aBJIeHHBIX PACTBOPOB MOJIMMEPOB. Bs3KoCTHBIE aHOMAaUN B
pa30aBIeHHBIX pacTBOpax nojauMepoB. Hanbombias 1 HauMeHbIIast
HBIOTOHOBCKas BS3KOCTh. YpaBHeHue Ilyaseiinsa. AGconoTHas BI3KOCTb,
€IMHUILIBI U3MEPEHHUS BSI3KOCTH. OTHOCUTENbHAS, yEIbHAs, IPUBEICHHAS U
XapaKTepucTHuecKas BsI3KOCTH. OrpeneneHne XxapakKTepucTHIeCKON
BA3KOCTH (ypaBHeHME Xarruca). CBsi3b XapaKTepUCTUUYECKOM BSI3KOCTH C
MOJIEKYJISIpHOI Maccolt nonumepa (ypaBHeHre Mapka-KyHa-XayBuHka).
CBs13b XapaKTEpUCTUUYECKOM BSA3KOCTH CO CPEJHUMH pa3zMepamMu
MakpoMmosiekyl (ypaBHeHue @nopu-dokca). OnpeneneHne HeBO3MYIIIEHHBIX
pa3MepoB MaKpoOMOJIEKYJI B TaTa-ycnoBusax. Koaddunument nabyxanus
MakKkpoMOJIeKyJl. BiusiHue npupoasl pacTBOPUTENS Ha BI3KOCTh
pa30aBICHHBIX PACTBOPOB MOJUMEPOB U OLIEHKA CTENECHH
MOJINUCIIEPCHOCTH MOJIMMEPOB. BHCKO3UMETpHs Kak METOJT OnpeieieHuUs
CPEIHEBA3KOCTHOU MOJIEKYJIIPHON MAacChI.

®da30BbIe PaBHOBECHS B paCTBOpax MOJIMMEPOB U OCHOBBI

(b paKIMOHUPOBAHUS OJIUMEPOB. METO/IbI OTIpeIeIeHUs] MOJIEKYIAPHO-
MaccoBOI0 pacrpesiesieHusl U (ppakiiMOHUPOBAHUS TTOJIMMEPOB
(ppakumonHoe ocaxaeHue, (HpakIMOHHOE PaCTBOPEHUE, TYPOUTUMETPHS,
reNb-TIPOHUKAOMIAs XpoMaTorpadus).

MeTo bl OLIEHKH CPEHUX MOJIEKYJIIPHBIX Macc IOJIMMEPOB:
CPEIHEUYUCIIOBOM U CpeHEMAacCOBOM. MeTo bl onpeieieHus
CPEAHEYHCIIOBOI MOJIEKYJIAPHON MacChl: OCMOMETPHSL, F0YITMOCKOIIHSI.
Meroasl onpeneneHus CpeIHEMacCOBOM MOJIEKYIISIPHOW MaCChI:
CBETOPACCESIHUE.




5. I10JIM3J1eKTPOIUTBI

Obu1ee mpeacrapiaeHue o moaudeKTponnTax. Knaccuduxamms
HOJIUAJIEKTPOJINTOB. [10IMKUCIOTHI, TOIMOCHOBAHUS, OJUAM(OIIUTHL.
CunbHble U cradble moMudIeKTponThl. OO0IIas XapaKTepUCTHKA CBOMCTB,
OTJIMYUE MOJIUAIIEKTPOIIUTOB OT HU3KOMOJIEKYIISIPHBIX 3JIEKTPOJIUTOB U
HEHMOHOI'€HHBIX MTOJIMMEPOB. TepMoMHaMUYECKE OCOOEHHOCTH
HOJIUBJIEKTPOJIUTOB.

NonunzanmoHHOEe paBHOBECHE B paCTBOPAaX MOIUAIEKTPOIUTOB. [loHaTne
CTENEeHU MOHU3ALMU U KOHCTAHTHI JUCCOLMALUY [T HU3KOMOJIEKYIISIPHOTO
U BBICOKOMOJIEKYJISIPHOTO 3JIeKTpoauTa. OnpeneneHue KOHCTaHTbI
JMCCOLIMALIMY TTOJIMAIIEKTPOJINTA 110 pe3ybTaTaM IOTEHLMOMETPUYECKOTIO
TUTPOBAHUS €r0 PacTBOpa. 3aBUCUMOCTh KOHCTAHThI JUCCOLUALIUU OT
CTEINEHH UCCOLMALUU IS osudiiekTposnta. KonpopmannonHsle
MIPEBPALIEHUS TOJIUAJIEKTPOIUTOB B pacTBopax. Bropuunas cTpykrypa
MaKpOMOJIEKYJI IPUPOIHBIX U CUHTETUYECKUX MTOJTUIICKTPOJIUTOB.

@DaKTopbI, BBI3BIBAOIINE KOH(POPMAIIMOHHEIE ITPEBPAILIEHHS B PACTBOPaX
noJudJeKTposnToB. KoonepaTuBHbIN XapakTep KOHPOPMALMOHHBIX
[IEPEX0/I0B 110 JaHHBIM OTEHIIMOMETPUYECKOTO TUTPOBAHUS
MOJIAJIEKTPOJINTA (HA IPUMEPE MOTUMETUIMETAKPUIIOBOM KUCIIOTHI).
I'mapoarHamMuueckue CBOMCTBA JIMHEHHBIX MOJIMANEKTPOIUTOB B PacTBOpE.
3aBUCUMOCTb BSI3KOCTH pacTBOpa IOJUAIEKTPOJIUTA OT KOHUEHTpPALUU U
BenmnuuHbl pH pactBopa. IlommdnextposntHoe HaOyxaHue. BiusHue
MOHHOM CHJIbI Ha BSI3KOCTb ITOJIMAJIEKTPOJIUTA B PACTBOPE.

[Tonmmam@onuTel CHHTETHYECKUE U TPUPOIHBIE. M30351eKTprueckas u
M30MOHHAs TOUYKU NoaraMponuToB. CriocoObl X ONpeIeICHHUS.
Kondopmannonssle nmpeBpalieHus B MoJeKyaax NoauaM(oinTos.
Bsi3kocTHBIE CBOMCTBAa TTOMMaM(OIIUTOB B pacTBOPE.

KoonepaTuBHble peakiuyu ¢ y4acTUEM HOJIUIIEKTPOIUTOB.

6. CTpykTypa M 0OCHOBHbIE (PM3HYECKHE CBOICTBA MOJTUMEPHBIX TeJl
ArperaTHble U (a30Bble COCTOSIHUA MOIUMEpPOB. OCOOEHHOCTH OJIMKHETO U
JAJIbHETO TMOPSAJKOB B IOJMMEPHBIX CHCTEMax II0 CpPaBHEHUIO C
HU3KOMOJIEKYJISIPHBIMH BEIIECTBAMHU.

Kpucrannuueckoe pa3zoBoe cOCTOSHNE MOIUMEPOB. Y CIIOBUS, HEOOXOUMBIE
U JOCTaTOYHbIE JJIsi CYLIECTBOBAHMS IIOJIMMEpPAa B KPUCTAJUIMYECKOM
cocrossHuu.  Kpucraqmmsanuss W [JIaBlI€HHE  MOJIUMMEpPOB.  Tumbl
HaJMOJIEKYJISIPHBIX CTPYKTYp 3aKpHUCTAIN30BAHHBIX HIOJIUMEPOB.
MexaHnnyeckue  CBOWCTBA  KPUCTAUIMYECKUX  MoauMepoB.  Kpusble
HanpshkeHue-1eopMalys KpUCTANINYECKUX TTOJIMMEPOB.

Amop¢duoe ¢azoBoe coctosHue. CpoiicTBa aMOp(HBIX MOJUMEpOB. Tpu
¢usnueckux cocrosHusa. Tepmomexanuyeckue kpusble (TMK) amopdnbIx
nonrMepoB. Temmeparypsl cTekiioBaHUS U TekydecTH. CrTekiiooOpa3Hoe
COCTOSIHME  TOJHMMEPOB. MexaHWYecKHe CBOMCTBAa  CTEKJIO0Opa3HBIX
MOJINMEPOB. BBIHYX/E€HHas 53JaCTUYHOCTh. TemmepaTypa XpYHKOCTH.
Bricokoanactuueckoe coctosinue. Kpuble mnomsyuectu. OOpartumas u
HeoOpatumas nedopmanus. BsaskoTekydee cocTosiHUE.

[TnacTudukanys noIuMepos.

8. Xumnueckue cBOMCTBA M XUMHYECKHE NMPEeBPAILECHUSA MOJNMEPOB
XUMHUECKHE  peakIuu MOJMMEpoB, Kiaccupukamus. OcoOeHHOCTH
XUMHUYECKUX peakIuil ¢ ydactueM Makpomodekyn. Cneuuduueckue
KMHETUYECKUE W TEPMOJMHAMUYECKUE 4YEPThl XUMHMUYECKHUX peakUui ¢
ydacTUEM MAaKpOMOJIEKYJ, HaIlpaBJIIEHHOCTh peakiui. O¢GdeKkT nemHoro
ctpoenusi,  "»bdexkr  cocema"  (KMHETHYECKHE  3aKOHOMEPHOCTH).




KondopmannonHble, KOHIEHTPALMOHHBIE, 3TIEKTPOCTATUYECKHE.
XHMMHUUYECKUE pPEaKLMM, HE COMNPOBOXKAAIOIIUECS M3MEHEHHUEM CTEIICHU
nonumepuzanuu. IlonuMepananornyuele npeBpaiieHus (IoJydeHHe HOBBIX
MOJIUMEPOB, XHMHUYecKas Moaupukanus). THIBI BHYTPUMOJCKYISPHBIX
peaKIMii: HUKIN3alus, C BbIACICHUEM HU3KOMOJIEKYIISIPHBIX MIPOAYKTOB, 03
00pa3oBaHMs U C 00pa30BAHUEM TT-CBS3EH.

XHMMHMYECKUE  peaklu, IPUBOAAIIME K  YBEIMYCHUIO  CTECICHHU
[IOJINMEpU3aluu. MEXMOJIEKyJIsIpHble  peakuuu. Peakuum CIIMBaHWMs.
Bynkanuzanuss kaydykoB. @OpMHpOBaHHE IOJMMEPHBIX W3LEIUN U3
PEaKIIMOHHOCIOCOOHBIX 0sInroMepoB. [IpuBHUTEIE U OJI0K-COMOIUMEPBI.
XHWMHUUYECKUE PEAKLUH, IPUBOIAIINE K YMEHBIICHUIO CTEIICHU
IIOJINMEpHU3aluu. /IBa TMIa MEXaHU3MOB PEAKLIIMU JECTPYKIUU: CIIydalHbIN
u uenHoi. Llennas nenonmumepusanus. JecTpykuns noJaumMepoB MO
BIIMSIHUEM XUMHUYECKUX U GU3NYECKUX BO3JEHCTBUI: TepMHUUECKas U
TEPMOOKHUCIIUTENIBHASL 1eCTPYKLMS TONIMMEPOB. [ opeHne noinmepos.
CrapeHue noJIMMepoB U CIOCcO0bl IPEJOTBPALICHHUS.

®opMmBbl
TEKYLIETO
KOHTPOJIA

YCTHBIH ompoc, npoBepka ot4eToB JIP, komiokBuym

®opma
IIPOMEKYTOUHOU
aTTecTaluu

DK3aMeH

4.3.1 [lepeyeHb NPAKTHYECKUX 3aAHATHH U JIa0OPATOPHBIX padoT

TpynoeMkocTb
(4ac.) ° g =
Ne pasziena u TeMbl é E § %
Ne n/m JIUCLUITITHHBI HaumenoBanue nabopaTtopHbIX paboT s 2 % S
(Momyms) Beero - & 5 23
TIpakTHYeCKas o o o
qacoB e =
MHOATOTOBKA
1 PactBOpbI 1. OneHKa MOJMMAUCTIEPCHOCTH TIOTUMEPOB 18
TIOJINMEPOB METOJIOM TYPOUIUMETPUIECKOTO
TUTPOBAHUS.
2. OnpezaeneHre MOJIEKYIIPHOH MacChl
MOJIUMEPOB METOJIOM BUCKO3UMETPHHU.
3. OneHKa NOJIUIUCTIEPCHOCTH TTOIUMEPOB
METO/IOMBUCKO3UMETPHH.
2 HOJ‘II/IBJIGKTpO 1. Onpenenenre KOHCTaHT JUCCOLMALUU 18
JTUTEI MOJIMKUCIIOT U UX HU3KOMOJEKYJISIPHBIX

AHAJIOTOB METOAOM NMOTECHIIUOMETPHUICCKOT'O
TUTPOBAHUA.

2. OnpenencHre CBOOOIHOM SHEPTHH OIIK-1
KOH(pOPMAIMOHHOTO Mepexoa OIIK-2
MIOJINMETAaKPUIIOBOM KUCIIOTBI METOJOM OIIK-4
TIOTEHIUOMETPUYECKOTO TUTPOBAHUS. OIIK-6

3. BUCKO3MMETPHUYECKOE TIOBEICHIE
MOJIUDJIEKTPOIIMTOB B PACTBOPE

3 Cunres

HOJIUMEPOB

1. MccnenoBanne KHHETHKU pauKaIbHOU 18
TIOJIMMEPH3AIUU CTHPOJIa B Macce (OJIoKe).
2. BnusiHue npupoJibl pacTBOPUTEINS Ha
PaaUKaIbHYIO MOJIMMEPHU3ALHUIO CTHPOJIA.

3. CycneH3noHHasl MoJIMMEepHU3alus CTUPOIIa
(MeTHIMeTaKpUIIaTa).

4. OnpeneneHue KOHCTAHT paJuKaIbHON
COMOJIMMEPHU3aLIMU B CUCTEME CTUPO-
METHJIMETaKpuiIaT (CTUPOJI- aKPUIIOBas

VY cTHBIN OIpoC, KOJUNIOKBUYMBI, OTYETHI




KHCJIOTa).

5. KatuonHnas nmonuMepuzanus
BHHWJIOYTHIIOBOTO 3¢rpa.

6. UccienoBanne KNHETUKHA
MOJHUKOHAECHCAIIMN STHJICHTJINKOJIS C
AJMITMHOBOM KUCIIOTOM (3THIICHTIIMKOJIS C
(dTaneBBIM aHTHAPHIIOM).

4 Xumnueckue | 1. Peaknus repmudeckoi AecTpyKIUH 18
CBOMCTBA U TIOJIMBUHUJIXJIOPUAA.
2. ITony4eHnue noJMBUHUIALIETATA
XUMHUYECCKUE

sTepuUKanyeil NOIMBUHUIOBOTO CITUPTA
HPEBPAICHHN | ykcycHBIM aHTUAPUIOM.

S IIOJIMMEPOB | 3. [NoxyueHne MOIMBHHUIGOPMAIIS U3
MOJIUBUHUIIOBOIO CIIUPTA.

4.3.2. Tlepeuenb TeM (BONPOCOB), BBLIHOCHMBIX HA CAMOCTOSITEIbHOE H3y4YeHHUe
CaMOCTOSITEJIbHOI Pa0doOThI CTYIeHTOB

Ne Tema 3aganue Popumpyemas NJAK
KOMITETEHITHS
1 ST —— BrinosiHeHUE MpaKTUYECKUX OIIK-1 OIIK-1,2;
0 BHICOKOMOJICKY- 3amannii mo treMe «OCHOBHBIE OIIK-2 OIIK-2.1;
MOHSITUS XUMHHU OIIK-4 OIIK-2.2;
J;EF:I I:(HXCOGHHH& BBICOKOMOJIEKYJISIPHBIX OIIK-6 OIIK-4.3;
COEIMHEHHUH » OIIK-6.1
2 | Knaccudukanus | BeIOTHEHHE MPAKTUISCKIX OIIK-1 OIIK-1,2;
MOJMMEPOB U UX | 3aJJaHUM IO TeMe OIIK-2 OIIK-2.1;
BaXKHEHIINe «Kunaccugukanus nonumepo» OIIK-4 OIIK-2.2;
MIPEJCTaBUTEHN OIIK-6 OIIK-4.3;
OIIK-6.1
3 | CtpykTypa u BrinosHeHne NpakTHYECKUX OIIK-1 OIIK-1,2;
CBOICTBa 3amanuil no reme «CTpyKkTypa u OIIK-2 OIIK-2.1;
MaKpOMOJIEKYJ CBOMCTBAa MaKpOMOJIEKYID» OIIK-4 OIIK-2.2;
OIIK-6 OIIK-4.3;
OIIK-6.1
4 | Cunres IloaroroBka oT4U€eTa MO OIIK-1 OIIK-1,2;
MIOJINMEPOB nabopaToOpHBIM paboTaM OIIK-2 OIIK-2.1;
«CuHTE3 MOTUMEPOBY OIIK-4 OIIK-2.2;
OIIK-6 OIIK-4.3;
OIIK-6.1
5 | PacTBopsI Iloaroroeka ordeTa 1o OIIK-1 OIIK-1,2;
MOJINMEPOB nabopaTopHBIM paboTam OIlK-2 OIlK-2.1;
«PacTBOpBI NOTUMEPOB» OIIK-4 OIIK-2.2;
OIIK-6 OIIK-4.3;
OIIK-6.1
6 | [Tomuanektposm- | [ToxroroBka oTdeTa 1mo OIIK-1 OIIK-1,2;
TBI nabopaTopHBIM paboTam OIIK-2 OIIK-2.1;
«IToMUANEKTPOTUTHI OIIK-4 OIlK-2.2;
OIIK-6 OIIK-4.3;
OIIK-6.1
7 | CtpykTypa u BrInonHenne npakTH4ecKnx OIlK-1 OIlIK-1,2;
OCHOBHBIE 3amaHuil 1o reme «CTpykTypa u OIIK-2 OIIK-2.1;
buznIecKue ocHoBHBIC (pr3nueckue cBoiicta | OIIK-4 OIIK-2.2;
CBOICTBa MIOJINMEPHBIX TE» OIIK-6 OIIK-4.3;




MOJIMMEPHBIX TEJ OIIK-6.1
8 | Xumnueckue IloaroroBka oT4eTa MO OIIK-1 OIIK-1,2;
CBOMCTBA U nabopaToOpHBIM paboTam OIIK-2 OIIK-2.1;
XUMHYECKHE «XHUMHYECKHE CBOMCTBA U OIIK-4 OIIK-2.2;
MIpEeBpaIICHHS XUMHUYECKHE MTPEBpaICHUS OIIK-6 OIIK-4.3;
MOJINMEPOB TIOJIIMEPOBY OIIK-6.1

4.4. Meroauyeckue YyKa3aHWsi M0 OPraHu3alul CAMOCTOATEJbHON PadoThl
CTY/1€HTOB

CamocrosarenbHass paboTa CTYAEHTOB, CBsI3aHHas C MOJArOTOBKOM OTYETOB 11O
BBITTOJIHEHHBIM JIA0OPAaTOPHBIM paboTaM, 3aKpeIuieHHeM TEOPETUYECKOro MarepHaia B BHJE
HOJArOTOBKH K KOJJIOKBUYMaM, IIPOBOJUTCS BO BHEAYTUTOPHOE BpeMs.

Cmpyxmypa omuema no nabopamopuou pabome:

1. [ens paboTHI.

2. Teopernyeckas v SKCIIEpUMEHTANIbHAS YaCTh.

3. BrImonHeHHe pacueTHBIXB COOTBETCTBUU C METOJIMYCCKUMU yKA3aHUSMHU K KaXKIOH
pabore.

4. BpiBog (Ha OCHOBE MOJIYYEHHBIX PE3YJIHTATOB).

Mertoanuyeckre peKOMEHJAlUU IO BBIIOJHEHUIO J1a0OpaTOpHBIX paboT M 00paboTke
MOJYYEHHBIX JKCIIEPUMEHTAIBHBIX JIaHHBIX MO Kaxa0i jabopaTopHOil paboTe ommcaHbl B
METOAMYECKMX YKa3aHUSAX Ha BBINOJIHEHUE J1a0OpaTOpHBIX paboT MO MPaKTUKyMY
«Brvicokomonekyisipasie coenuaenus» /B.A.Kpyrnosa.- Upkyrck: M3n. Mpkyrck. roc. yH-Ta,
2006. 52 c. u yuebHoM nocobuu - [IpakTHKyM MO BHICOKOMOJIEKYJISIPHBIM COEAMHEHUSIM: yueO.
nocobue / mox pen. B. A. Kabanosa. - M. : Xumus, 1985. - 224 c.

4.5. I[IpumepHasi TeMaTHKAa KypCcOBbIX padoT (IpOeKTOB)
[To manHOM MUCHUIUIMHE BBHITIOJIHEHHE KYPCOBBIX MPOEKTOB (paboT) HE MpeycMaTpuBaeTcs.

V. VYYUEBHO-METOJINYECKOE M WH®OPMAIMOHHOE OBECHEYEHHWE
JTUCLUATLTAHBI (MOLY.JIST)

a) OCHOBHAs JIMTepaTypa:

1. 3e3un A.B. BHICOKOMONEKYJSpHBIE COEIMHEHHS. YUYeOHMK M TNPaKTHKYM JUIA
akajgemMudeckorobakanaspuara. M.: IOpaiit, 216. 340 c.

2. Kupees B. B. BoicokomosieKyisipHble coeainerns.ydeb. 1is Gakanaspos : yueo. s
CTYJI.BY30B, 00y4. 10 HanpasJl. noAroT. "Xum. Texnonorus". ['on U3z 2013.

3. Illumonok M. B. Bsicokomonekyispuble coenunenus/ M. B. IlumioHok. -
Munck:Bpmaiimas mxosna, 2012. -535 ¢. OBC A#byke

4. BapynnH, A. A. BbICOKOMONEKYISPHBIE COCJMHEHHs : yyeOHOe nocobue / A. A.
Bapynun, JI. C. Macno6oes, A. A. ®aruna. — Caukr-IlerepGypr : BI'TY "Boenmex" um. J1.@.
Verunona, 2015. — 59 ¢. — ISBN 978-5-85546-867-0. — Texcr : anextponHbi // JlaHb :
5]IeKTPOHHO-OMOMHoTeyHas cucrema. — URL: hltps://e.lanbook.com/book/75163 (nata
obpamenus: 12.04.2022). — PexuM H0CTyma: Ul aBTOPH3. N0JIb30BaTEICH. +

5. TeopeTHueckHe OCHOBBI CHHTE3a BBICOKOMOJIEKYJISDHBIX COEJMHEHHH :@ ydeOHoe
noco6ue / H. I0. Cannukosa, JI. A. Bracoa, C. C. Hukynun, Y. H. ITyraueBa. — Boponex :
BI'VUT, 2020. — 55 ¢. — ISBN 978-5-00032-465-3. — Tekct : 2/eKTpoHHBIH // JlaHb :
3JIeKTpOHHO-OubMoTeynass  cucrema. — URL: https://e.lanbook.com/book/171015  (nara
obpamenns: 12.04.2022). — PexuM gocTyna: Ui aBTOPH3. M0Jb30BaTelIeH. +




0) AONOJIHUTEIbLHAS JIUTEPaTypa

1. CemumkoB FO.JI., 3aiine C.JI. BeneHue B XUMHIO M (DU3MKY IIOJHMEPOB.
HumwxuuitHosropoa: usa-so HHI'Y, 2007, 257 c.

2. Cemunkos [O.J1. BeicokoMonexy sipabie coeunenns. 1-2 u3a. - M.: Axkagemus, 2005.
367 ¢. 20 3x3

3. Jleiixkun FO.A. OU3MKO-XUMHYECKHE OCHOBBl CHHTE3a IIOJHMEPHBIX COPOEHTOB
VueGuuk. 2-euss, ucmpas. (31.) - Mocksa: Jlans. JlaGoparopus 3mammit — 2011 — Pexum
nocryna DbC«H3narenscTBo «Jlanb»

B) MeToanyeckas 1uTeparypa Crepewo ¢ Hi
1. Kontponmupyemas "xuBasg" paaukanbHas MOJUMEpU3AIHUs [.METO. yKa3.“f
Upxkyrck: UT'Y - 2008 gt HogmmCe
2. [lpakTrueckas oMMEpHasi XUMUs B 3a7a4ax .MeToJ. ykasanus B.A. Kpyriosa, B.H.
Kwxuses.- Upkyrck: UT'Y - 2009

3. Ilpaktuueckas xumus B 3a7adax .Metol. yka3. B.A. Kpyrnosa. - Upkyrck: UT'Y -

2009

4. CycneH3uOHHAas M AOMYJIbCHOHHas moiumepusanus .Merton. ykas. Hosukos, JI.S.
Hapuk. .- Upkyrck: UT'Y - 2008

5. TpexmepHasi paauKaibHas MOJIUMEPU3ALUS U CONOJMMEPH3AIMS .METOJ. yKa3aHHs
JL.A. Hapuk, C T'amamxkes. - Upkytck: UT'Y - 2012

6. BreicokomounekyisipHble coenuHeHuss .CHHTE3 U XMMHUYECKUE TpeBpalieHus. MeTo.
yKa3. TI0 BBITIOJIHEHUIO J1abopat. pabort. .- Upkyrck: UT'Y - 2006

7. Hapuxk JI.S. [Tpuponnsie 6nonorudeckue nonumepsl — Mpkyrck: uza-so UI'Y- 2010

r) ba3pl 1aHHBIX, HHPOPMAIMOHHO-CIPABOYHbIE U MOMCKOBbIE CHCTEMbI

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.html

5. http://www.chem.msu.ru/rus/weldept.htmI#lib (bubaunorexa Xumuueckoro
daxyapereta MI'Y M. JIoMmoHOCOBA)

6. http://www.gpntb.ru/ (FocynapcTBeHHas nyoiIMYHas HAYYHO-TEXHUUYECKAs
oubnmoTeka)

7. WWW.SCIrus.com — moucK Hay4HoU HH(pOPMAIIUH I10 KypHalIaM 1 web

8. www.elibrary.ru — nay4nas 3nekTpoHHast Oudaroreka PODOU

B cootBercTBuu ¢ 11. 4.3.4. ®I'OC BO, o0y4arommumcsi B TeYCHUE BCETO MeproIa
o0yuyeHHst oOecredeH HeorpaHMYeHHBIN J0CTyI (YAaJeHHbIM JOCTYI) K 3JIEKTPOHHO-
OMOIMOTEYHBIM CHCTEMAM:

1. Hayunas osnextponHas Oubnuoreka «ELIBRARY.RU» [OnextponHslii pecypc] :
caiit. — Pexxum moctyna: http://elibrary.ru/defaultx.asp. - Kourpakr Ne 148 ot 23.12.2020 r. AKT
ot 24.12.2020 r. cpok neiictBus mo 31.12. 2021 r. noctyn: http://elibrary.ru/

2. DBC «M3narensctBo Jlamby». KonTpakt Ne 100 ot 13.11.2020 r. Akt Ne 671 ot
14.11.2020 r.; Cpoxk neiictBust mo 13.11.2021 r. moctyn: www.e.lanbook.com

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

4. DOBC 2U3 «bubmotex». 'ocymapctBennbiit koHTpakT Ne 019 ot 22.02.2011 r. OO0
«bubmuotex». Jlunensnonnoe cornamenue K [ocynapctBeHHoMy KkoHTpakty Ne 019 ot
22.02.2011. Axpec mocryma: https://isu.bibliotech.ru/ Cpok neiicTBust: 6€CCpOUHBIiA.

5. DBC «PykonTt» Kontpakt Ne 98 ot 13.11.2020 r.; Akt Ne 6K-5415 ot 14.11.20 .
Cpok aeiictBus mo 13.11.2021r. gocrym: http://rucont.ru/



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.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/

6. DBC «Aidykc.py/ibooks.ru» Koutpakr Ne 99 or 13.11.2020r.; Akt Ne 99A ot
13.11.2020 r. Cpok getictBus mo 13.11.2021 r. moctyma: http://ibooks.ru

7. 000 «3Onexrponnoe uznarenbctBo FOpaitt». Kontpakr Ne 60 ot 23.09.2020r. AKT
npuema-nepenaun Ne 3263 ot 18.10.2020; Cpok ngeiictBus mno 17.10. 2021 .
nocryi: https://urait.ru/ JIunensunonnsiii koHTpakt Ne 04-E-0258 ot 20.09.2021r. AT npuema-
nepemaun Ne 5684 ot 18.10.2021; Cpoxk aeiictBus mo 17.10. 2022 r. goctym: https://urait.ru/

8. 000 «MBUC», kontpakt Ne 157 ot 25. 12.2020 r.; Akt ot 25.12.2020 r. Cpox
neiictBus ¢ 01.01.2021 mo 31.12.2021 r. goctym: http://dlib.eastview.com

9. 000 «M I «I'pebennnkoB», 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 OBECIIEYEHHUE JUCHUIIJINHBI
6.1. YuedHo-1a00paTopHO€E 000py/10BaHMeE:

[Tomerenust 1t MpoBeEHUS JEKIIMOHHBIX U TA0OPATOPHBIX 3aHATHH,
YKOMILIEKTOBaHHBIE HEOOXOIMMBIM 000py0BaHHEM, TPUOOPHOIT 0a30i U peakTUBaMH, a
MMEHHO:

- ayOUTOPHH, OCHAIICHHbIE MYJIbTUMEIUUHBIMA CpPEACTBAMH, [UISI IPOBEICHUS
ayJIMTOPHBIX M MPAKTHYCCKHX 3aHsaThii (aya. 5, 6, 402, 423, 426);

- labopaTopHbie MPakTUKyMbI (ay. 410, 421) M0 BBICOKOMOJIEKYJISIPHBIM COCIMHEHHSIM,
OCHAIIICHHBIE CIIEAYIOMNUM 000pyI0BaHUEM:

Ne i/ HaumenoBanue KomnunuectBo
1 2 3
1 BrITspKHOM IKad 6
2 BonocrtpyiiHble BakyyMHbIE HACOCHI 6
3 Mermmanka ¢ 37€KTpOIpUBOIOM 4
4 MarauTHas Memaaka 6
5 Pedpaxromerp UPD-22 2
6 Cymmnbaenii mkxag CHOJI -3,5 3
7 Becni 4
8 [ITaTuBsI 28
9 TepmocTtar 6
10 [MuponusHas neyn 2
11 Habop xuMuueckoil mocyapl 1 peakTUBbBI
12 JlaGopaTopHBbI€ CTOJbI 20
13 [TuceMeHHBIE CTOIBI 18
6.2. IllporpammHuoe odecneyenue:
HaumeHnoBanme Harta ?pOK
O0ocHOBaHME /151 nelcrBus
Ne TIporpammHuoro Koa-Bo noansosanms MO BbIIa4YHN paBa
NnpoAyKTa JIMIEH3UHN HOJTBEOBaHMﬂ
1. | Microsoft Office Professional Plus 12 Howmep JInnenzun 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 Jlnnensnu 01.12.2009 | 6eccpouno
Professional 7 Russian Upgrade Microsoft 46211164
Academic OPEN No Level Promo I'oc.KOHTpaKT



http://ibooks.ru/
https://urait.ru/
https://urait.ru/

Ne 03-162-09 ot

01.12.2009
3. | OpenOffice 4.1.3 Ycnosus VYcnoBus YcnoBust | GeccpouHO
mpaBoo0yiafaTe | WCHOJIB30BAHUS II0 mpaBoo0OIaa
s CCBIIKE: aTens

https://www.openoffic
e.org/licenses/PDL.ht
ml

6.3. Texnnuyeckue u JIeKTPOHHBbIE CPeACTBA:

MCTOHquCKOﬁ KOHHCHHI/IGI;'I nperogaBaHus mpeaAyCMOTPECHO HCIIOJIBb30BaHHUC
TCXHUYCCKHUX U DJICKTPOHHBIX CPCACTB O6yquHSI U KOHTPOJIA 3HAHUMI CTYACHTOB!
My.]'IBTHMeI[HfIHBIe IMPE3CHTAlU.

VII. ObPA3OBATEJIBHBIE TEXHOJIOT' U

[lpu peanusanuu TpOrpaMMbl JTaHHOW JUCHUIUIUHBI HCIOJB3YIOTCS pa3IMYHbIC
00pa3oBaresbHbIE TEXHOJIOTUN

1. PasnoypoBHeBoe VY npenogasaresst NOSIBJIAETCS BO3MOKHOCTb IIOMOraTh c1aboMmy,
o0yuyeHue yIeJIATh BHUMAaHUE CUJIBHOMY, PeaIu3yeTcs KellaHUe CUIIbHBIX
yJamuxcst ObICTpee  TITy0Ke MPOABUraThCs B 00pa30BaHUM.
CubHbIe yyaluecs: yTBEpXK/IalTCsl B CBOMX CIIOCOOHOCTSIX,
ciabple MOJTyJaroT BO3MOYKHOCTD UCTIBITHIBATh YUE€OHBIH yCIIeX,
MIOBBIIIAETCS] YPOBEHb MOTHUBAIIUM YUEHbSI.

2. ITpoextHbie MeTonbl | PaboTa o JaHHON METOAMKE 1aeT BO3MOKHOCTh Pa3BUBATh
o0y4yeHHUs UHMBUyaJIbHbIE TBOPUYECKHE CIIOCOOHOCTH yualuxcs, 6omnee
OCO3HaHHO MOAXOJUTH K MPOo(hecCHOHATILHOMY M COLUATbHOMY
CaMOONPEAEIIEHHIO
3. Hccnenosarensckue | JlaeT BO3MOKHOCTD Y4aIIUMCS CAMOCTOSITENILHO ITONOJHATE CBOU

METO/IbI B 00YYEHHH | 3HAHUS, TTTyOOKO BHUKATh B M3y4aeMylo MpoOjeMy U Mpernoaarath
MIyTH €€ PEUIeHMs], YTO Ba)KHO MPU POPMUPOBAHUN MUPOBO33PEHHUSL.
DT0 Ba)KHO JIJIS ONIPEICTICHHUS HHIMBUYyaTbHOU TPACKTOPUHI
Pa3BUTHS KKJIOTO 00yJaronierocs

4. JlexumonHo- JlanHast cucrema 1aeT BO3MOKHOCTh CKOHIIEHTPUPOBAaTh MaTepuall
CEMHHApCKO- B OJIOKM U IPEMOJHOCUTD €r0 KaK €IMHOE 11€JI0€, a KOHTPOJIb
3a4yeTHas CUCTEMa | IPOBOJUTH IO MPEIBAPUTEIIbHOM MOArOTOBKE 00yUarOIIUXCsl

S. NndpopmannonHo- | VM3MeHeHue U HeOrpaHMUEHHOE 00OTallleHUE COAEepKaAHUS
KOMMYHHUKAIIMOHHBIE| 00pa30BaHMsl, UCIOIb30BaHNE MHTEIPUPOBAHHBIX KYPCOB, IOCTYII B
TEXHOJIOTUU MHTEPHET.

6. Cucrema dopmupoBaHe MEPCOHU(PUIIMPOBAHHOTO YUeTa JTOCTHKEHUN
MHHOBAIIMOHHOM oOyuarolerocsi Kak UHCTpyYMEHTA MeJarOrHuecKoi MoJIepH KU
OLICHKHU COLIMAJILHOTO CaMOOIIPENEIEHMS, OIIPEAEIICHUS TPAEKTOPUH
«mopTdoaHo» WHJUBUAYAIBHOTO Pa3BUTHUS JINYHOCTU

B mpomecce m3ydeHHs MUCHHUITINHBI «BBICOKOMOIEKYISIPHBIE COSAWHEHHS» YUTAIOTCS
JIEKIMH, TIPOBOJISTCS CEMHHAPBI, Ta00paTOpHbIe pabOThI U KOJJIOKBUYMBI.

Ha maGopaTopHBIX 3aHATHSX, KOTOpbIE COCTaBIsOT Oonee mosoBuHBI (56%0) ot
KOHTAKTHOM paloThl, KaXKAbI CTYAEHT BBINOJHAET JIAOOpaTOpHYI0 paboTy HMHIUBUAYaIbHO.
Takoil Bua opraHuzanuu 00y4eHHs! ClIOCOOCTBYET MPUOOPETEHHUIO HABBIKOB CAMOCTOSITEILHOTO
BEJICHUS OKCIIEPUMEHTAJIbHBIX pabOT, HaBBIKOB oOpamieHuss U padoThl C Pa3TUYHBIMU
XUMHYECKIMH BEIIECTBAMHU W MPUOOpPaMH, OpPTraHU3aluy METOAMKH SKCIIEPUMEHTAIFHBIX padoT,




a TaK)Ke COCTaBJICHHS MPOTOKOJIOB OTYETOB XUMHUUYECKUX IKCIIEPUMEHTOB. [10roTOBKa OTYETOB
1o J1abopaTopHBIM paboTaM (HOpMHUPYET YMEHUE TPOBOIUTH IEPBUUYHBIA aHAIU3 PE3YJIBTATOB C
Y4EeTOM OOIIUX 3aKOHOMEpPHOCTeH, (OPMYyITUPYEMBIX B paMKax OPTraHUYECKOW XUMHUH, U
(bopMyITHPOBATH TPAMOTHO BBIBOJIBI.

B kauecTBe MHTEPAaKTUBHBIX (OPM OOYUEHUs, IPUMEHIEMbIM B MPOLECCE IUCIUILTIHBI
«BBICOKOMOJIEKYISIPHBIE COSTMHEHUS», IPOBOISATCS KOJUIOKBUYMBI.

HaumeHoBaHuMe TeM 3aHATHI ¢ HCNIOJb30BAHNEM AKTUBHBIX (D)OPM 00yUeHHUs:

®opma / Metoib Kon-Bo
Ne Tema 3anaTus Bun 3agartus
WHTEPAKTUBHOTO O0yUYEHUS 4acoB
CTpyKTypa U CBOMCTBa
1. PYKTYP cobeceoBanue KOJUIOKBUYM 2
MaKpOMOJICKYJT
PactBOpEI monumepos.
2. cobeceoBanue KOJUIOKBUYM 4
[TonmaIeKTPOIUTHI
3. | CuHTe3 nmonuMepoB co0eceloBaHnE KOJJIOKBUYM 4
CTpyKTypa U OCHOBHBIE
4. | pusnyeckue cBOWCTBA cobeceoBaHue KOJUIOKBUYM 4
MTOJIMMEPHBIX Tl
XHUMHUYECKHE CBOMCTBA U
5. | XuMuYecKue NpeBpamieHuss | cobeceroBaHue KOJUTOKBUYM 4
MIOJIMMEPOB
1Q
10

VIII.OHEHOYHBIE MATEPHUAJIBI [JIsI TEKYIIEI'O KOHTPOJIA H
MMPOMEXYTOYHOM ATTECTAIIIA

8.1. OneHo4HbIe CpPeACTBA TEKYIEro KOHTPOJIsA:

Komnereniym,
Ne Bit KoHTpOIS KoHnTponnpyemblie TeMbl KOMIIOHEHTEL
(paznensl) KOTOPBIX
KOHTPOJIMPYIOTCS

1 Brinonaenue 1adbopatopHbix OIIK-1
pabot. Hamnucanue oT4eTos. CTpyKTypa ¥ CBOHCTBA OIIK-2
KOHHOKBI/IYM MaKpOMOJIEKYJ OIIK-4
OIIK-6

2 Brinonaenue 1adbopatopHbIx OIIK-1
pabot. Hanncanue oTyeTos. PactBOpEI MOIMMEPOB. OIIK-2
Komnoksrnym [TonuameKTponuTsI OIIK-4
OIIK-6

3 Brinonnenue nabopaTopHbIX OIIK-1
pabot. Harncanue oT4eToB. CHHTE3 HOMMEpOB OIIK-2
Komnoksuym OIIK-4
OIIK-6

4 BrimonHenune nabopaTopHbIX CTpPyKTypa H OCHOBHBIE OIIK-1
pa60T. Hammcanne otueTos. (bI/I?)I/ILIeCKI/Ie CBOICTBA OIIK-2
Komnoksuym TOJMMEPHBIX TeJ OIIK-4
OIIK-6

5 Brinonnenue nabopaTopHbBIX XUMHYECKUE CBOMCTBA U OIIK-1
pabot. Hanncanue ot4yeTos. XUMHUYECKHE MTPEBPALICHUS OIIK-2
KomiokBuym IIOJINMEPOB OIIK-4




OIIK-6

BOITPOCHI IS COBECEJOBAHU A

[IpomexyrouHas arrecranusi (9K3ameH) MOXKET TMPOBOIUTHCS B (GopMe YCTHOIO
co0ece0BaHNs WM B BUJIE TECTOBBIX 3aJIaHUM C OTKPBITHIMH BOIIPOCAMM.

KOJUIOKBUYM 1
CTpyKTypa M CBOMCTBAa MAKPOMOJIEKYJI

1)KoudwuryparmonHas u3oMepus 1 KOHGUTYypaIys MaKPOMOJICKYIIbI.

2) KondopmannonHast u3oMepus ¥ KoH(GOpMaIust MaKpOMOJICKYJIBI.

3) Mogenb cBOOOJHO-COUTICHEHHON LEMH U LIEMU C 3aTOPMOKEHHBIM BpallleHUEM.

4) Ilonsitue o cratmyeckoM cermeHte (cermeHT Kyna). B3auMocBsizb XUMHYECKOTO
CTPOEHHS MAKPOMOJIEKYJ U UX THOKOCTH.

5) MoiekyapHO-MacCOBBIE XapaKTEPUCTHUKU MOJMMEPOB: YCPEIHEHHBIE MOJICKYJISIPHBIE
MAacchl, TOHATHE O (PYHKUIHUAX MOJEKYIIpHO-MaccoBoro pacnpeaeneHus (MMP).

KOJIVIOKBUYM 2
PacrBopbl nosmMepos. I1oM3/1eKTpOINTHI

1) ®a3oBble quarpaMMmbl CUCTEM MOJIUMEpP — pacTBopureiab. OCOOEHHOCTH Mpoliecca
pacTBOPEHUS MOJIUMEPOB.

2) OCoOCHHOCTH TEPMOJUHAMHYECKOTO IOBEJCHUS MAaKpPOMOJCKYJI B PacTBOpE.
VYpaBHEHHE COCTOSIHUS NOJAMMEpa B pacTBope. Bropoil BupnaneHbiii K03 (pUIMeHT.

3) TepMonuHaMuyeckoe KauecTBO pacTBopuTens. HeBo3MylleHHble — pa3Mepbl
MaKpOMOJIEKYJI.

4) lN'unpomHaMUYECKHEe CBOMCTBA MAaKPOMOJIEKYJI B pacTBOpax. BsA3kocTHBIE aHOMANINN B
pa30aBIEHHBIX PacTBOpaX MOJIMMEPOB.

5) AOconoTHas, OTHOCHUTENbHAs, YZAENbHas, NpPUBEICHHAs U XapaKTepUCTHUECKas
Bs3KoCTH. Onpe/eneHne XxapakTepucTUUeCKON BA3KOCTH (ypaBHEHUE XarTuHCa).

6) CBs13b XapaKTEpUCTUUECKOM BSI3KOCTU C MOJIEKYJISIPHOM Maccoil moaumepa (ypaBHEHUE
Mapka-Kyna-XayBunka).

7) BaustHue npupoabl pacTBOPUTEINS HA BA3KOCTh pa30aBIE€HHBIX pacTBOPOB MOJIMMEPOB
Y OLIEHKA CTENEHH MOJIUIUCIIEPCHOCTH ITOJIMMEPOB.

8) a3oBble paBHOBECHS B pacTBOpax IOJMMEPOB U OCHOBBI (HpaKLIMOHUPOBAHUS
IIOJINMEPOB.

9) Metonpl OLIEHKH CpPEIHMX MOJICKYJISPHBIX MacC MOJIMMEPOB: CPEIHEUUCIOBON H
cpeHeEMaccOBOM. MeTo/bl ONpeeneHUsl MOJIEKYJIIPHOU MaccChl.

10) OOmass  xapakTepUCTHKA  CBOWCTB, OTJIMYME  MOJHDIEKTPOJIUTOB  OT
HU3KOMOJIEKYJISIPHBIX JIEKTPOJINTOB U HEMOHOTEHHBIX MOJIMMEPOB.

11) NoHu3anroHHOe paBHOBECUE B PACTBOPAX MOJIUAJICKTPOJIUTOB.

12) l'ungpoarHamMuyuecKkue CBONCTBA JIMHEHHBIX MTOTUAIIEKTPOJIUTOB B PACTBOPE.

13) [HonmnaMdonuThl CHHTETUYECKUE U TPUPOAHBIE.

KOJUIOKBUYM 3
CuHTe3 moJIuMepoB

1) [IyTu cuHTE3a TOTUMEPOB: TTOTUMEPHU3AIIHS U MTOJIMKOHICHCAIIHS.

2) TepMmoguHamMuKa TIOJIMMEpPU3AIMM MOHOMEPOB, COJACPIKAIIUX KpaTHBIE CBS3H.
[TonuMepr3alMOHHO-IETIOIMMEPU3ALIMOHHOE PAaBHOBECHE.

3) PapukanpHas moMMepu3aIiusl.




4) PagukanpHas cononumepusarus. Cxema Andpes-Ilpaiica "Q-e".

5) Karnonnast monumepu3anus.

6)AHUOHHAs MOJIMMEPU3ALUS. CrepeoperyinspHas KOOPAMHALMOHHO-HOHHAs
MOJIMMEPU3AIHSI.

7) Donuxonaencamusi. MoHomepsl i NOJUKOHACHCAMU. (OCHOBHBIE Pa3IUUMs
MOJIMMEPU3AMOHHBIX U MOJMKOH/IEHCAIIMOHHBIX ITPOLIECCOB.

8) ITobouHbIe peakuuy MpH MOJIUKOHACHCAIIUN U IPHEMbI X YCTPaHEHHUSI.

KOJUIOKBUYM 4
CtpykTypa v 0CHOBHBbIe (U3MUYeCKHe CBOMCTBA MOJMMEPHBIX TeJl

1) Arperartsbie u (pa3oBble COCTOSIHUS TOJTUMEPOB.

2) Kpucramnmueckoe (a3oBoe COCTOSHHE MOIUMEpPOB. MexXaHMUYeCKHe CBOWMCTBA
KPUCTAIIMYECKHUX TTOJTMMEPOB.

3) AmopdHoe da3oBoe coctosiaue. Tpu PU3NIECKUX COCTOSHUS.

4) Crexs1i000pa3HOE COCTOSTHUE TOJIMMEPOB.

5) Beicokoanactuyeckoe cOCTOSHUE.

6) BsskoTekyuee cocTosIHHE.

7) Inactudukamms moJIMMepoB.

KOJIVIOKBUYM 5
XHMHYeCKHE CBOICTBA U XMMHYecKHe NMPeBpallleHus MoJIMMepPoB

1) Xumuueckue peakiuu MOIUMEpoB, Kiaccuduramus. OcoOEHHOCTH XHUMHUYECKHUX
peaKkui C y4aCTUEM MaKpOMOJIEKYI.

2) XuMHuYeCKHe peakUuu, He  COMPOBOXKIAIOIIMECS  HM3MEHEHHEM  CTCHCeHH
nosmmMepusanuu. IlonmMepananornyssle NpeBpanicHusI.

3) XuMudeckue peakluu, MIPUBOSAIINE K YBEIIMUCHUIO CTETIEHH MOJIMMEPU3aLIUH.

4) XuMudeckue peaklyuy, IpUBOSIINE K YMEHbIIEHUIO CTENIEHH MoJiuMepu3anuu. /[sa
TUIIA MEXaHU3MOB PEAKLUH IECTPYKLUU: CITy4aliHbII U LEITHOM.

5) JecTpyKiiusi OJIMMEPOB TIO/1 BIUSTHUEM XUMHUECKUX U (PU3NUECKUX BO3/ICHCTBHIA.

6) CtapeHue MOJUMEPOB U CIIOCOOBI IPEAOTBPALICHHUS.

8.2. OneHo4YHbBIE cpPeaCTBA A5 MPOMEXKYTOYHOI aTTecTalNu
IIpuMepHBbIi IepedYeHb BOIPOCOB U 3aJaHUH K JK3aMeHY

. Poip mosimMepoB B KUBOU IIPUPOLE.
. 3HaueHUe MOJIMMEPOB KaK MPOMBIIIJIEHHBIX MaTEPHAJIOB.
. Ponp monucaxapunos B xuBoii npupoze. [Ipumeper. Ctpoenue.
. Ponw monmumnentuioB u 6enkoB B sxuBoit npupoae. [Ipumepst. Ctpoenue.
. HyknennoBsie kucnotsl. Ctpoenue. buonornueckne GyHKInU.
. [IpuHIMnBI K1accudukauy noauMepos U kiaccudukanus no cucreme HIOITAK.
. TpuBuanpHas, palMOHaIbHAA U CUCTEMAaTHYECKasi HOMEHKJIATypa MOJIMMEPOB.
. [IpupoiHBIE HEOpTraHUYECKUE TTOJIUMEDHI.
. OCHOBHBIE TIOHATHS W OOIIME MPEACTABICHUS O MOoJIMMepax. MakpoMoJeKkyiaa U ee
xumMuueckoe 3BeHO. (OCOOEHHOCTH MOJIEKYJISIPHOTO CTPOEHHs TOJuMepoB. Baxueiimue
OTJINYUTEIILHBIE CBOMCTBA IOJIUMEPOB.
10. BaxHeWmme NpeacTaBUTENM TOMOLENHBIX M TETEPOLENHBIX IOJMMEPOB M HX
IIPUMEHEHNE B HAPOJIHOM XO3SUCTBE.
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11. Koudwurypanuss u KOHPUrypallMOHHAs HM3OMEpPHUS MaKPOMOJIEKYJ BUHHIIOBBIX,
BUHWINJEHOBBIX M JUEHOBBIX NoauMepoB. CrepeoperymspHsle noauMepsl. OnNTHYECKH
AKTHBHBIE MIOJIMMEPHI.

12. Kondopmanus wu KoHPOpMAlMOHHAs HW30MEpPUS MAKpPOMOJEKyl. Mopenb
CBOOOTHOCOWICHEHHON THOKOM MakpoMoJieKybl. CpeiHre paJryChl TayccoBa KIIyOka (CpemHee
paccTosiHue MEXIy KOHIAMH IEeNH, CPEAHMM paAuyC HHEPLUUH U CTElEeHb CBEPHYTOCTH).
["ayccoBo paciipesieneHre MaKpOMOJIEKYII.

13. Mogenp nenu ¢ GUKCUPOBAaHHBIMU BaJCHTHBIMHU YIJIaMU U CBOOOJHBIM BpallleHHEM
no cBsi3aM. [lpuposa ynpyroctu ruOkoil H301MpOBaHHOM IIETIH.

14. CymiecTBOBaHHE DJHEPreTHYECKUX OapbepoB BHYTPEHHETrO BpalleHus. BimsHue
3aTOPMOKEHHOCTH BHYTPEHHETO BpalllEHUsl Ha CPEeIHNE pa3Mepbl MakpoMoJieKysl. [IoBopoTHO-
M30MEpPHOE PABHOBECHE.

15. KomuuyectBeHHOE  BBIpaKEHHE THMOKOCTH  Makpomosekynbl. [lonartue o
CTaTHUCTUYECKOM cermMeHTe. TepMoanHaMHuuyecKas, KUHETHYecKass TMOKOCTb MaKpOMOJEKYNl U
(dakTopbl, ee ompenendoIre. YopsI0ueHHble KOHPOPMaM MaKpOMOJIEKYJ (IIOJUIIENTHIbI,
oenku, JIHK, PHK).

16. TepmonuHAMUYECKUN, KUHETHUYECKUH U MEXAaHUYECKUU METOJbI OLIEHKH THOKOCTH
MOJIMMEPHBIX MOJIEKYN B paCTBOPE, B TBEPAOM COCTOSTHUU.

17. MonekynsapHO-MacCOBbIE XapaKTEPUCTUKU MakpomoJiekys. [loHsTHe o cpegHux
MOJIEKYJIIPHBIX MacCax MOJIUMEPOB.

18.  MouekyIsipHO-MaccOBOE€ paclpeiesieHue, KOJIMYECTBEHHAs OLEHKAa CTENEHU
MOJIUUCIIEPCHOCTH TonuMepoB. MHTerpansHas u nuddepennmansuas Gpynkunun MMP.

19. Ilonumepu3zanus 1 NOJUKOHACHCALUS — OCHOBHBIE PEAaKIIMM CUHTE3a MOJIMMEPOB, X
NpUHUUIUaIbHbIe oTinuus. [Ipumepsl.

20. Knaccudukanusi HEMHBIX MOJIMMEPU3aIMOHHBIX TporeccoB. Kitaccbl MOHOMEpOB,
BCTYHNAIOLIUX B NOJIUMEPHU3ALIUIO.

21. Ilonumepu3almoOHHO-ACTIONMMEPU3AIIMOHHOE paBHOBecue. [IpenensHas Temmneparypa
Y PaBHOBECHAs! KOHIICHTpAIUsl MOHOMEpA.

22. PagukanbHas MOJMMEpHU3ALUSg U €€ AJIeMeHTapHble cTaaud. OCHOBHBIE CIOCOOBI
VMHULUUPOBAHUS NOJUMEpPU3alui. MOHOMEDBI, HX XapaKTEPUCTHUKA.

23. Peakiust pocta v 00pbIBa 1€MW B paguKaibHON nonuMmepusaiuu. [lepenava nenu Ha
MOHOMEp, PaCTBOPUTEIIb, MOJIUMEP U cliell. 100aBKU.. NHIHOUTOPHI MOJIMMEpU3aIlUH.

24. Kuneruka paJuKaJbHOM NOJUMEpU3AlMM TNPU MaJbIX CTENEHSAX IPEBpAIICHHUS.
BeiBog ypaBHeHMsS CKOpOCTH moiuMepu3auuu. OddeKkTuBHas HSHEprus axkTUBALUU U €€
3aBUCHUMOCTh OT crocob6a WHUIUUpoBaHUA. OCOOEHHOCTH MOJMMEpHU3alMM Ha TIIYOOKHX
CTENEHSIX IPEBPALICHUSIX.

25. Cpenusis 1IMHA KMHETUYECKOW M MOJIMMEPHOM LIeNu. 3aBUCUMOCTh CPEIHEUNCIOBOM
CTETIEHU MOJIMMEPU3ALIMU OT MEXaHW3Ma O0pbIBa LIEMU B OTCYTCTBUU MepeIadun LEeMH.

26. CriocoObl POBENEHUS U MPaKTUYECKOE 3HAUYEHHUE PATUKAIbHOW MOJIMMEpPU3AIUH.
[Tpumeps! moIMMepoB.

27. PanukanpHas conosumepusanusa. [IpakThyeckoe 3HAYEHUE COMOIUMEPOB. THIIBI
cononumepoB. JluddepennmansHoe ypaBHEHHE COCTaBa COMOJIMMEPOB (BbIBOA). KoHCTaHTHI
COTIOJIMMEPU3ALIMU U UX POJIb B YIPABIECHUU MPOIIECCOM.

28. JlnarpaMmbl COCTaBOB COIIOJIMMEPOB M THUIIBI PeaKLUil cononumepusanuu. [Ipumepsl.
DKCrepuMEHTAIbHOE OIpeieJIeHHe KOHCTAaHT COMOIMMEPU3AIIIH.

29. PanukanbHasg peakIMOHHAsA CIOCOOHOCTh. DaKTOPhI, OMpeAeAIoIINe PEAKIINOHHYIO
CIOCOOHOCTH MOHOMEPOB U paaukanoB. [IpaBuiio aHTHOATHOCTH.

30. KatnonHas nonumepusanusi. XapakTepUCTUKa MOHOMEPOB, TOJUMEPU3YIOLUXCS 110
KaTHOHHOMY MexaHu3My. Karanuzatopsl KaTHOHHOW monumepusanuu. VHunuupoBaHue
noauMepusanuu. [Ipumepsl NPOMBIIIIEHHBIX TOJIMMEPOB.



31. Poct menm u mpupoja aKTUBHBIX LIEHTPOB B KaTHMOHHOW monuMepusanuu. Poib
pacTBOpPUTENA M KaTaau3aTopa B CTaJAMM pOCTa Lenu. Peaknuuu orpaHuyeHus pocTa LENH B
KaTUOHHOM NOJIMMEPHU3aLUH.

32. OtnuuurenbHble OCOOCHHOCTH KAaTHOHHOM IOJUMEpPHU3alUM II0 CPaBHEHUIO C
paauKaIbHOM.

33. AHMWOHHaAs mNOJIMMEpU3aLMs. XapaKTCpUCTUKA MOHOMEPOB M  KaTaJlU3aTOPOB.
WuunuupoBaHue aHUOHHOW mnonuMmepu3auuu. PocT memu M mpupojia aKTHBHBIX LIEHTPOB.
ITprMephl MPOMBIIIIIEHHBIX TOJIMMEPOB.

34. OrpanuueHus pocTa LEeNd B AHUOHHOM mnoaumepuszanuu. CKOpPOCTb U
CPEIHEUMCIIOBas  CTENEHb IOJIMMEpU3ALMU. YCIOBHS IPOTEKAHUS, OCOOCHHOCTH U
IIPAKTUYECKOE 3HAYEHHUE NOJMMEPU3ALINH 110 TUITY <«OKUBBIX» LICTIEH.

35. NoHHO-KOOpIMHAIIMOHHAA MMoJMMepu3anus. ['ereporennbie katanu3aropsl [lurnepa-
Harra. Mexanusm noiaumepu3sanuu (3TUICH, IPOIHIICH).

36. IMomukonaencanus (onpexaenenue). MoHomepbl. Knaccudukanus U TUIBI peakiui
NOJMKOHACHCAMK U UX HpuMepbl. OTIMYMUTEIbHBIE OCOOEHHOCTH IOJIMKOHJEHCAIIMOHHBIX
IIPOLIECCOB B CPAaBHEHUU C MTOJIMMEPU3ALMOHHBIMHU.

37. TepMoaMHaMUKa M KHWHETUKAa JIMHEHHOW paBHOBECHOM IOJIMKOHJEHCAUU (Ha
IpUMepe PeakLUu MOJINITEPUPHUKALINN).

38. CpennHeuuncioBas CTENEHb MOJIMMEPU3ALINHU, CBA3b €€ CO CTENEHbIO 3aBEPLUICHHOCTH
npoluecca NoJIMKOHJAeHcauuu. Y pasHeHne Kaposepca. @akTopsbl, BAUAIOIME HA MOJIEKYJISIPHYIO
Maccy MOJMKOH/EHCALIMOHHBIX MOJIMMEPOB.

39. Cnioco6bl poBeIeHHs MOJUKOHAeHcauuu. [IpruMepbl NPOMBIIUIEHHBIX TOJIMMEPOB.

40. Xumuueckue CBOWCTBa M IpeBpalleHus mnonumepos. [lonumepaHanornynbie
npespauieHysi. OCHOBHBIE HAIIPABJIEHUS U KOHKPETHBIE IPUMEPBI UX UCIOIb30BaHUS.

41. BHYTpUMOJEKYJSPHBIE pPEAKLMM IOJUMEPOB KaK CIOCOO CHUHTE3a IOJIMMEpPOB C
HOBBIMHU CBOMCTBaMH. MEXMOJIEKYJIAPHBIE PEAKIIUU CILIUBAHUS.

42. XuMmHuyecKkue MpeBpallieHusl MOJIUMEPOB, INPOTEKAIOLUIUE C YMEHBIICHUEM CTENEHU
noguMepusanuu. JlecTpyKkius noammMepoB, €€ OCHOBHBIE TUIIBI U MEXAHU3M.

43. PactBOpsl NOAMMEPOB M MpUYMHBI UX u3ydeHus. IIpupona pactBopo BMC.
Jloka3aTenbCcTBO TEPMOAMHAMUYECKON YCTOMYMBOCTH pPacTBOPOB NoauMepoB. [IpumeHumocTs
npasuiia ¢a3 ['mb0ca, pasoBbie AUArpaMMsl.

44. TepMoaMHAMHUYECKUI KPUTEpUH pacCTBOPUMOCTH U HanOojee XapakTepHbIE Clydau
JUIs1 pacTBOPOB MoJiuMepoB. OCOOEHHOCTH PacTBOPOB MomMepoB. HaGyxanue moaumMepos.

45. TepmoauHamuka pacTBopoB mosnMepoB. Teopus @nopu-Xarruaca. BeiBox
ypaBHeHHsT i AS wmpeanbHOTO pactBopa. KomOWHaTopwanmbpHas SHTPOIUS CMEIICHUS JUIs
pactBopoB BMC mnpu arepmuueckom pacTBOpeHHH. OTKIOHEHHME OT HICAIBHOCTH M €ro
[PUYUHBL.

46. TepmonuHaMuKa pPAacTBOPOB IOJUMEPOB C YYETOM B3aUMOACWUCTBHS IOJIMMEP-
pacTBOPUTENb. Y PAaBHEHHE COCTOSIHUS IOJIMMEPA B PaCTBOPE, €ro BBIBOJA. BTOpO BHpHaIbHBII
KO3 PHULHEHT.

47. Kpurepun TEpMOJIMHAMUYECKOTO KadyeCTBAa pacTBOpUTeseil. BiusHue kadecTBa
pactBopuTenss Ha  (GopMy  MakKpoMOJeKyl. ®-cocTosHME pacTBopa IojluMepa H
TEPMOJMHAMHYECKOE YCIOBHE €r0 CYIIECTBOBAHMUS.

48. DKcriepuMeHTaIbHbIE METO/IbI (PPAKIIMOHUPOBAHUS TOJTUMEPOB.

49. CpenneuncioBas M CpeIHEMAaccoBash MOJIEKYJSIDHbIE MacChl TOJMMEpPOB U
AKCIIEPUMEHTAIbHBIE METO/IBI UX OIPEIEICHHUS.

50. I'mapoauHaMuyeCcKre CBOMCTBA MaKpOMOJIEKYJ B pacTBOpe. BiausiHue HanpspKeHUs U
CKOpPOCTH CJIBUTA Ha BSI3KOCTb. BA3KOCTH pa30aBieHHBIX PACTBOPOB MTOJUMEPOB.

51. 3aBHCHUMOCTH XapaKTEPUCTHYECKOW BSI3KOCTH pacTBOPOB IIOJMMEPOB OT HX
MOJIEKYJISIDHOM Macchl. BH3KO3UMETpUYECKHMI METOJ OINPEACIECHUS MOJIEKYJISIPHOM Macchl
MOJINMEPOB.



52. BuusHue KadecTBa pacTBOPUTENSI HA XapaKTEPUCTHUECKYIO BS3KOCTb PacTBOPOB
HOJIMMEPOB U X BU3KO3UMETPHUECKYIO MOJIEKYJIIPHYIO Maccy.

53. OmnpezneneHue HEBO3MYUIEHHBIX pa3MepoB (BbIBOJ ypaBHeHus: duopu-Poxca) u
XapaKTePUCTUK PaBHOBECHONW I'MOKOCTH MAKPOMOJIEKYJI U3 BUBKO3UMETPUUYECKUX JIaHHbIX.

54. Metopb! olpeieaeH!s] MOJIEKYISIPHBIX MAacC IIOJUMEPOB.

55. BinsHue kxadecTBa pacTBOPUTENs Ha XapaKTEPUCTHUYECKYIO BSI3KOCTb PacTBOPOB
IIOJINMEPOB.

56. YpaBHenue Mapka-KyHna-XayBrUHKa U 3HaYEHUE €0 TapaMETPOB.

57. YpaBuenue Mapka-Kyna-XayBuHKa JIJ1s1 TATa-yCIOBUM.

58. KoaddunueHnt HabyxaHuss MaKpOMOJICKYJI.

59. TlonmdneKTpoNuThl, THIMBI HMX KIACCU(PHUKAIIUU.
THJIPOAMHAMUYECKUE CBOMCTBA X PAaCTBOPOB.

60. OcoOeHHOCTH MOHU3AIIMOHHOTO PAaBHOBECHUS B PACTBOPE CIAOBIX MOIHUIIEKTPOIUTOB
B CPaBHEHHMM C HM3KOMOJIEKYJIIPHBIMH 3JIEKTPOJIUTaMU. M3MeHeHue cBOOOAHON sHEpruu npu
MOHM3AIUU U KOH(POPMALMOHHOM IIEPEXO/IE.

61. KoHueHTpupoBaHHbIE PacTBOPHI MOJIUMEPOB. 3aBUCUMOCTb BSI3KOCTH OT CKOPOCTH
casura. Hpl0TOHOBCKHME Y HEHBIOTOHOBCKHE KUIKOCTH. AHOMAJIUS BA3KOCTH.

62. TukcoTponus U AUIATaHCUS. 3aBUCUMOCTb BA3KOCTH PaCTBOPOB OT KOHLIEHTPALUH.

63. XuaKkokpHUCTaJUIMYECKUE COCTOSHUS IOJIUMEpOB. JIMOTpONHBIE U TEPMOTPOIHbBIE
KHUJIKME KpUCTAUIbl monuMepoB. OcCHOBHBIE 00JacTH  MPUMEHEHHsS  IOJIMMEPOB B
KUAKOKPUCTATUINYECKOM COCTOSIHUU.

64. luarpamma (a30BOro cOCTOSIHUSI TOJUOEH3WITTyTaMara.

65. Apomaruyeckue  MoiaMaMuibl, O-cnupanbHblie  momunentuas, JHK wu
rpebHeoOpa3Hble MoauMepsl Kak kecTkouenHsle BMC, ocHOBHOM KpuTepHil mepexona HX B
Me30MOp(hHOE COCTOSTHUE.

66. Kuakokpucramimueckoe
HNOJUAUATUICUIIOKCAHA U T. 1.

67. CtpykTypa aMOp(HBIX ¥ KPUCTAJUIMYECKUX TTOJTUMEPOB.

68. Tpu puznyeckux cocTossHNUA aMOP(HBIX MOJIUMEPOB.

69. BpICOK021aCTHUECKOE COCTOSIHUE KaK peaKCallMOHHbIN MpOIiecC.

70. Ilnactudukanys mnoJIuMepoB.

71. Mexanudeckue cBOMCTBa moaumepos. JlehopMarimoHHble CBOHCTBA ITOJTUMEPOB.

72. BeIHYX]JIeHHas 3JTACTUYHOCTbD U SIBIICHUSI OpUEHTAllMU. 3HAY€HUE OPUEHTALIUU.

73. IIpo4HOCTH U JOJATOBEYHOCTH IIOJUMEPOB.

OcCOOEHHOCTA MOBEICHUS U

VIOPSIIOYEHHE  MOJMMEPOB: nonudocdazeHa,

IInanupyemsble pe3yJabTaThl 00y4eHHs 1151 GOPMHPOBAHMSA KOMIIETCHIIUH

NupukaTopsl 10cTHKEHHUSA Pe3yabTaThl 00yyeHus

IIpouenypa oueHuBaHus

KOMIIeTEHIIUH (3HaTh, yMeTb, BJIA/IETh)
OIlK-1,2 3HaeT: OCHOBHBIE 3aKOHEI U CobecenoBaHue.
[Ipennaraer UHTEpIpETAMIO | 3aKOHOMEPHOCTH, OTIpeieNstole | BeimonHenne

PE3yIBTATOB COOCTBEHHBIX
HKCIIEPUMEHTOB U PaCYETHO-
TEOPETUUECKHUX paldoT ¢
UCTIOJIb30BaHUEM
TECOPECTUUCCKHUX OCHOB
TPaIUILIMOHHBIX U HOBBIX
pa3enoB XUMUU

HampaBJIEHUE U pe3ylbTaT
IIPOTEKAHUS [TPOLIECCOB B
OpPraHMYECKUX PeaKIUIX

MPaKTUYECKUX padoT.

YMeeT: IpoBOIUTH IEPBUYHBIN
aHAJIN3 PE3YJIbTATOB C yIETOM
O0IIKX 3aKOHOMEPHOCTEH,
hopMyTUpyEeMBIX B paMKax
OpPraHMYeCKOH XHUMHUH

CobecenoBanue.
Brinonnenue
PaKTUYECKUX paboT.
Odopmienue oTueToB 1O
71a00paTOpHBIM paboTam.

YmMmeer:rpaMoTHO (HOPMYIHPOBATH
BBIBOJIbI

CobecenoBaHue.
OdopmieHne 0T4€TOB O
1abopaTOpHBIM paboTam.




OIIK-2.1

PaboTaeT ¢ XUMHYECKUMH
BEIECTBAMH C COOIIOIEHNEM
HOPM TEXHUKH 0€30I1aCHOCTH

3HaeT:paBuIIa ¥ HOPMBI TEXHUKH
6e30macHOCTH IIpU paboTe ¢
XMMHYECKHUMHU PEaKTHBAMH U
¢busnyeckuMu npudopaMu

Brimonuenue
1ab0opaToOpHBIX PaboT.

OIlIK-2.2

IIpoBoaUT cTaHIAPTHBIE
oIrepauuy s ONpeNeICHUs
XUMHUYECKOT0 U (ha30BOTO
COCTaBa BELIECTB U
MaTepuaioB Ha UX OCHOBE

YMmeer:paboTaTh Ha CTAaHIAPTHOM
AQHATUTUYECKOM 000PYI0BAaHUU:
AHAJIUTHYCCKHUX U TCXHUYCCKUX
Becax, pedpakromerpe

Brinonnenue
1ab0paTOPHBIX padoT.

Buiajeer:HaBbikamu paboThI ¢
COBPEMEHHBIMU XUMUYECKUMU
npubopamu, IpueMamMu
OpraHu3alKi METOAUKH padoT
IIpU PELIECHUHU ITOCTaBIECHHOMN
3aJjauu.

Co0OeceoBaHue.
Brinmongeunue

1ab0paTOPHBIX padoT.

OIIK-4.3

OO0pabatbiBaeT U
NPE/CTaBIISIET PE3YIIbTAThI
7a00PaTOPHBIX MCIBITAHUI B
COOTBETCTBUH C

3HaeT:npaBuia COCTABICHHUS
IIPOTOKOJIOB J1a0OPaTOPHBIX
HCTIBITAHU I

Brinosinenue
1ab0paTOPHBIX padoT.

YMeeT:npeacTaBUTh Pe3yabTaThl
OTIBITOB M PACYETHBIX paboOT

Odopmienue oTyeToB 1O
1abopaToOpHBIM paboTam.

JEUCTBYIOLLIUMU
TeXHONOINYECKIMMI COIIACHO TpeOOBaHUSAM
peryaMenTaMu NEHCTBYIONUX TEXHOJIOTHICCKIX
pErIamMeHToB
OIIK-6.1 3HaeT:IpaBUIIa COCTABICHUS Brimonnenue

IIpencrasnsieT pe3yabTaThbl
paboThI B BUJIE OTYETA IO
cTaHaapTHOU (opme Ha
PYCCKOM SI3bIKE

IIPOTOKOJIOB OTYCTOB XUMHUUYCCKUX
OIIBITOB

1a00paTOPHBIX padoT.

YMeer:npeaCcTaBUTh PE3yJIbTAThI
OTIBITOB U PacyeTHBIX padboT
COIJIACHO TPEOOBaHMSM B JJAHHOM
00J1aCTH XUMUH.

Odopmienue oTyeToB 1O
nabopaToOpHBIM paboTam.

KPUTEPUU OHEHUBAHUA PE3YJBTATOB OBYUEHUAA:

1. CryaeHty HEOOXOIMMO BBIMOJHUTH S sabopatopHbiXx paboT. Kaxmas paborta
OllCHMBaeTCs MakcuMyM Ha 3 Oamna. [Ipu BbIMONHEHWH J1TaOOpaTOPHBIX PabOT OIEHUBAETCS
TEXHHKA BBITOJIHEHUS, 0(OpPMIIEHHE OTYETOB, BKITFOUYAIOIICE PacUeThl 33JaHHOTO CUHTE3a.

2. IlpegycmoTpeHo 5 cobecenoBaHHI IO TEOPETUYECKOMY MaTepHaly B BHJIE
KOJUTOKBHYMOB. Kakast TeMa olleHHBaeTCss MaKCHMyM Ha 3 Oasuia.

MakcuManbHOE KOJIUYECTBO 0aliIoB Ha sk3ameHe 30.

OneHka «Hey10BJIETBOPUTEIBLHO» !
(dparMeHTapHOE 3HAHHE IPEIMETa, OTCYTCTBHE YMEHWH W HABBIKOB NPHMEHEHHS METO/IOB U
MOJIX0/10B U3y4aeMOM JUCHUIUIMHBI IIPU PeLIeHNH y4eOHBIX 3a1a4 (MeHee 50 Oansos).

OuneHka «yA0BJIETBOPUTEIbHOY !
HECHCTEMAaTU3UPOBAHHBIE 3HAHUS IpeIMeTa, YaCTUYHO C(POPMUPOBAHHBIE YMEHHUS M HAaBBIKU
NPUMEHEHHS METOJIOB M TIOJIXO/IOB M3y4aeMOH JUCIUTUIMHBI IPU PElIeHnH yueOHbIX 3a1ad (50-
69 6amioB).

Ounenka «xopomoy»:
B 1I€JIOM, c(hOpMUPOBAHHBIE, HO COZAEPKALINE OTAEIbHbIE MPOOENbl 3HAHUS MPEeIMETa, YMEHUE
OPUMEHSATh METOAbl M TIOAXOIbl HM3y4aeMOW JUCIUIUIMHBI TPH pEIIeHUH YyYeOHBIX U



NPAaKTUYECKHUX 3a/1a4 ¢ MUHUMAJIbHBIM KOJMYECTBOM OIIMOOK HEMPUHIMITUATIBHOTO XapaKTepa,
HAJIMYUE HABBIKOB NMPUMEHEHHUS METOJIOB M IOJXOJ0B M3y4aeMOW JAMCIMILINHBI MPU PEIICHUN
y4eOHBIX U npakTrueckux 3amad (70 - 85 6annos).

OuneHka «OTJIMYHOY:
c()OpPMUPOBAHHBIE M CUCTEMATU3UPOBAHHBIC 3HAHUS TpeaMeTa, CHOPMHUPOBAHHBIC YMEHUS U
HABBIKW MPUMEHEHHUSI METOJOB U IMOXO0JI0B U3y4aeMOM JUCIIUILUIMHBI IPU PEIICHUH Y4EOHBIX U
npakTuaecknx 3a1a4(86-100 6amon).

Pa3paboTumnkmu:

/__/{r I.X.H., Ipodeccop Kwmxnsaes B.H.

(noonucs) (3anumaemas 001ICHOCMY) (unuyuanvt, pamunus)

[IporpamMma cocraBineHa B coorBercTBUM ¢ TpeboBaHuAMUPI'OC BO u yuerom
pekomenaanuii [IOOI1 no HanmpaBIeHUIO TOJATOTOBKH.

[Iporpamma paccMoTpeHa Ha 3acelaHUM Kadeapbl TEOPETHYECKOW W TPUKIIAIHON
OpPraHMYECKON XUMUU U MOJIMMEPU3ALUOHHBIX IIPOLIECCOB

[Tporokon Ne 07 ot «29» ampenst 2021 .

3aB. kadeapoii {/ ()Letecf Onenpmteiia O.A.

Hacmoswasn npoecpamma, ne moocem Obimb 80Cnpouzgeoena Hu 6 Kaxkou gopme 6es
npeosapumenbHo20 NUCbMEHHO20 paspeueHus Kagheopvl-paspadomuuxa npozpammol



