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1. OBIIAA XAPAKTEPUCTHUKA MOYJISA Cunre3 MoJuMepoB U UX (PM3MKO-XHMHUYECKHUE
CBOIICTBA

1.1. AHHOTAUMSA COAEPKAHUS MOTYJIA

Monynb COCTOMT W3 ABYX NUCUUIUIMH: «MexXaHu3M M TEepMOJMHAMMKA CHHTE3a MaKpOMOJIEKY» U
«Dusukoxumus nonuMepony. OcBoeHHWE MOAYJS IMpearoyiaraeT yriiyOJI€HHOE H3y4YeHHE Ppa3IuYHbIX
MEXaHU3MOB pEaKIMi MOoJIMMEpU3alld W MOJIMKOHAeHcauuu. W3ydaroTcss BONPOCHI, CBA3aHHBIE CO
CTPYKTypoii, (ha30BbIMU U (PU3MYECKUMHU COCTOSIHUSIMH IMOJIMMEPOB U BIMSIHUEM Ha HUX XHMHUYECKOTO
CTPOEHUS MOJIMMEPOB.

1.2. CTpykTypa u 00beM MOAYJIAA

Tabmmma 1
O0BbeM AUCHUILIAH MOAYJIS
Ne " BCEro MOoayJsl B 3a4€THBIX
Hepe'{eﬂb AUCHUILIMH MOAYJIA B MMOCJ1€e10BATEJIbHOCTH UX OCBOCHUSA
n/n eIMHULAX
1 MexaHu3M U TEpMOJIMHAMUKA CUHTE3a MAKPOMOJIEKY T 3
2 DU3UKOXUMHUS TTOJTUMEPOB 6
HUTOTI'O o momysro: 9

1.3.11ocienoBaTe/iIbHOCTH OCBOCHHUSI MOYJISA B 00pa30BaTeJIbHOM MPOorpaMmme

IIpepekBU3UTHI MOTYJISI 1. Opranuueckasi XuMusi, XUMUs
BBICOKOMOJICKYJISIPHBIX COSIMHEHUN U
OHOIOrMYECKUX 00OBEKTOB

ITocTpeKBH3UTHI M KOPEKBU3UTHI He npenycmoTpensl
MOYJIst

1.4. Pacnipeesiene KOMIIETEHUMI 10 JMCHUINIMHAM MOAYJISA, IUIAHUPYeMble pe3yJibTaThl
o0y4eHHs1 (MHIMKATOPHI) 110 MOAYJIIO

TaoOnuua 2
Ilepeyennb
Konx n nHaumeHnoBanue I[lnannpyemMble pe3y/ibTaThl 00y4eHHsI
AMCUHMILINH
KOMIIeTEeHIIMU (MHAUKATOPHI)
MOYJIsl
1 2 3
MexaHusm u ITIK-1 - Cnocoben 3-1 - JIleMoHCTpUpOBaTh TOHUMAHUE METOJIOB
TEPMOJMHAMHUKA | TIPOBOJUTH C MOJTYYEHHUST HEOPTaHUYECKHUX, OPTaHUIECKUX
CUHTE3a cOOJII0ICHUEM HOPM BEILIECTB U MATEPUAJIOB, IOJUMEPOB U
MaKpOMOJIEKYJI TEXHHUKHU 0€30MacHOCTH MOJIMMEPHBIX MIEHOK, KOMIIO3UIIUOHHBIX U
XUMUYECKHI HaHOMaTepHaJoB
SKCIIEPUMEHT, BKIIIOYast




CUHTE3, aHAJIN3, U3yUYCHUE
CTPYKTYpPBI U CBOWCTB
BEILIECTB U MAaTEpPHAJIOB,
HCCIIEI0OBAHKUE IIPOLIECCOB
C UX y4aCTHEM

V-1 - [IpoBOAUTH CUHTE3 BEUIECTB U
MaTepHuasioB pa3HOU IPUPOJIBI C
HCIIOJIb30BAHUEM MMEIOLIUXCS METOIHUK

[IK-2 - Crnocoben
BBIOMPATH M UCIIOJIH30BATh
TEXHHUYECKHUE CPEJICTBA U
METOIbI UCIIBITAHUM IS
pelieHus
HCCIEN0BATEIbCKHAX 3a1a4
XUMHYECKOU
HATPaBIEHHOCTH,
IIOCTABJIEHHBIX
CITELIMAIUCTOM OoJiee
BBICOKOW KBaJTM(hUKAIIUN

3-1 - [lepeuncnuth SKCIIEPUMEHTATIbHBIC
METO/IbI U OTIHCATh UX TEXHHUUECKOE
WCIIOJTHEHUE JJIs1 PEIICHUS] KOHKPETHOMN
Hay4YHO-UCCJIEA0BATENIbCKOM 3a1aun

3-3 - [lepeunciauTh CIIOCOOBI U METOIBI
MOATOTOBKHA OOBEKTOB UCCIICIOBAHUS TSI
MIPOBEJICHUS SKCTICPUMEHTOB

V-1 - BoiOupath SKCIepIMEHTAIbHBIE METOIbI
U TEXHUYECKHUE CpecTBa (M3 Habopa
MMEIOIINXCS) AT peIIeHUs] KOHKPETHOM
Hay4YHO-HMCCIIeI0BaTENbCKON 3a1a4H B
BbIOpaHHOM 001acTH nMpodeccuoHaNbHOM
JesTeTbHOCTH

V-3 - T'0TOBUTH OOBEKTHI UCCIIENOBAHMS IS
MIPOBEACHUS IKCIIEPUMEHTOB

I1-1 - IIpuMeHSTH SKCTIEPUMEHTAIILHBIC
METOIbl M TEXHUYECKHE CpeicTBa (U3 Habopa
MMEIOIINXCS) TS pEIIeHUs] KOHKPETHOM
Hay4YHO-HCCIIeI0BaTEIbCKON 3a1a4H B
BbIOpaHHOM 001acTu nMpodeccuoHaNbHOM
JeSTeIbHOCTH

I1-3 - UmeTh HaBBIKK TTOATOTOBKHU U PaOOTHI €
00BEKTaMU UCCIIEOBAHUN Pa3IMUHOM
XUMHUYECKON IPUPOBI

I1K-3 - Cniocoben
OKa3bIBaTh
MH(POPMALIMOHHYIO
MOIIEPIKKY
CHeIHAIUCTaM,
OCYIIECTBIISIOIAM
HAy4YHO-
HCCIICIOBATEIILCKHE
paboThl

3-2 - VKa3arh IOMCKOBBIE CUCTEMBI U
ANEKTPOHHBIE OMOTHOTEKHU, UCTIONB3yEeMbIE IS
MOUCKA HAYYHON XUMHUYECKOW HHPOPMALIUU

V-2 - AHanuzupoBath HH(OPMALINIO,
MOJTYYSHHYIO M3 TIOMCKOBBIX CHCTEM H
AJICKTPOHHBIX OMOIMOTEK, UCTIOIB3YEMBIX JIJIS
MOMCKA HAYYHOU XUMUYECKOW nH(DOpMaIun

I1-2 - JIleMOHCTpUPOBATh HABBIKU BBIMIOJTHEHUS
MTOMCKOBBIX 3aIIPOCOB B DJIEKTPOHHBIX
OMOIMOTEKAaX, MIOMCKOBLIX CUCTEMAaX

[1K-4 - Criocoben
BBIOMpATh TEXHUYCCKHE
CpEJICTBA ¥ METOJIbI
WCIIBITAHUHN IS PEIICHUS
TEXHOJOTMYECKHX 3a/1a4,

3-1 - IlepeuncnuTe TEXHUYECKUE CPENCTBA U
METO/Ibl UCTIBITAHUI JJIS PEIICHUS] KOHKPETHON
TEXHOJIOTMYECKOH 3a1auu

V-1 - BeiOuparh TeXHHYECKHUE CPEJICTBA U
METO/IbI UCTIBITaHMI (M3 HAOOpa UMEIOIIIUXCSI)




ITOCTABJIEHHBIX
CIIELIMAJINCTOM OoJee
BBICOKOW KBaJTM()UKAIIUN

JUISl peLIeHUs] KOHKPETHOU TEXHOJIOTHYECKOU
3a/1a4u

I1-1 - ITpuMeHATh TEXHUYECKUE CPEACTBA U
METO/IbI UCTIBITAaHUH (M3 HAaOOpa UMEIOTIIUXCS )
JUISL pEIIEHUS KOHKPETHOM TEXHOJIOTMYECKOM
3a/1a4uu

I1K-5 - Crnocoben
OCYILECTBJISATh KOHTPOJIb
Ka4yeCTBa ChIPbA,
KOMITIOHCHTOB U
BBIITYCKa€MOW MTPOTyKIIMH
XUMHNYECKOI'O Ha3HAUYCHUA,
IIPOBOJIUTH
MacCHOPTHU3ALMIO TOBAPHOU
NPOAYKIHHA

3-1 - leMOHCTpUpPOBAaTh IOHUMAaHHUE
TEOPETUYECKHX TOJI0KEHUH XUMHUECKUX,
(U3NKO-XUMHYECKUX, PU3NUIECKUX METOJIOB
aHaJIN3a, IEPEYUCIUTh OCHOBHBIC
aHAJTTHYECKUE CUTHAIIBI, UCTIOJIb3yEeMbIC B
METO/IaX aHaIN3a

3-3 - ChopmynupoBaTh TpeOOBAHUS K COCTABY
U TipaBuiaM o(popmIIeHHUSI IPOTOKOJIOB
UCIBITAHUH, OTYETOB IO BBHITIOTHEHHON paboTe

V-1 - BeINonHATH CTaHAAPTHBIE
AHAJIUTUYECKUE ONIEPALIUU U PETUCTPUPOBATH
AQHAJINTUYECKUE CUTHAJIBI B XUMUYECKUX,
(U3UKO-XUMHUYECKUX, PU3NIECKUX METO/IaX
aHaJIn3a

V-3 - CocTaBnsiTh NPOTOKOJIBI UCIIBITAHUH,
MacropTa XUMHUYECKOU MPOTYKITUH, OTYETHI O
BBITIOTHEHHOW pa0boTe 1Mo 3aaHHOM dopme

[1-1 - meTh ONBIT BHIMOIHEHUS CTAHIAPTHBIX
AHAJIMTUYECKUX ONEpalrid U PEruCTpaluu
AHAJIMTUYECKUX CUTHAJIOB PA3JIMYHON MPUPOIBI

ITK-6 - CniocoGen
OKa3bIBaTh
MHPOPMALIMOHHYIO
MOJICPIKKY
CTELUAINCTAM,
OCYILECTBIISIOLIM
HAYYHO-KOHCTPYKTOPCKHE
paboThI U
TEXHOJIOTUIECKUE
UCTIBITAHUS

3-2 - YKa3aTh IOMCKOBBIE CUCTEMBI U
ANEKTPOHHBIE OMOTMOTEKHU, UCTIONB3yEeMbIE IS
MOKCKA TEXHOJIOTUYECKOW HH(pOpMaLIUN

V-2 - AHanu3upoBaTh TEXHOJIOTHYECKYIO
nH(pOpPMaLIKIO, TOJYUYEHHYIO U3 TTOUCKOBBIX
CUCTEM U AJIEKTPOHHBIX OMOINOTEK

I1-2 - JIleMOHCTpHpPOBaTh HABBIKH BHITOJTHEHUS
MIOMCKOBBIX 3aIPOCOB TEXHOJIOTHUECKON
uHpOpPMAalLUU B 3JIEKTPOHHBIX OUOJINOTEKaX,
MOUCKOBBIX CUCTEMAX

ITK-9 - Cnocoben
y4acTBOBATh B
OpraHu3aluy u
IMPOBCACHNHN HAYUYHBIX
MEpOINPUIATHI

3-1 - Cnenatb 0030p IUIaHUPYEMBIX B TEKYILIEM
roJly Hay4HbIX MEPOIPHUIATHHI O TEME
MCCIIeTOBAHUS

V-1 - '0TOBUTH BCIOMOTaTEIbHYIO
JOKYMEHTAIUIO, Pa3aTOUYHbIE MaTEPHUAIbI,
OCYILECTBIIATH TEXHUYECKOE CONPOBOXKICHUE
IIPU IIPOBEICHUH HAYYHBIX MEPOIPUATUN




I1I-1 - ImeTh OmBIT TOATOTOBKHU
BCIIOMOTATENIbHON JOKYMEHTALINH,
pa3gaTOYHBIX MATEPHAIOB, TEXHUYECKOTO
CONIPOBOXKICHUS MPU MMPOBEICHUN HAYYHBIX
MEpONIPUITHI

DuznkoxnMus
MOJIMMEPOB

ITK-1 - CniocoGen
IIPOBOJUTH C
CO0JII0ICHUEM HOPM
TEXHUKU O€30M1aCHOCTH
XUMHYECKUN
9KCIIEPUMEHT, BKIIIOUas
CUHTE3, aHaJIN3, U3yUYEHUE
CTPYKTYpPBI U CBOWCTB
BELIECTB U MaTEPHUAJIOB,
HCCIIEA0BaHUE IPOLIECCOB
C X y4acTHEM

3-1 - JleMOHCTpUPOBATh MOHUMAHUE METOJIOB
MOJTy4YEHHUsI HEOPTraHUYECKUX, OPTaHUYECKUX
BEILIECTB U MATEPUAJIOB, IOJIUMEPOB U
MOJIMMEPHBIX MIEHOK, KOMIIO3UIIUOHHBIX U
HaHOMaTEepHaJIOB

3-4 - JleMOHCTpUpPOBaTh MOHUMAaHUE METOJIOB
MCCIIEIOBaHUS MPOLIECCOB PAIUYHON MPUPOJIBI
C y4acTHeM XUMHUYECKUX BEUIECTB

V-1 - IIpoBOAWTH CUHTE3 BEIIECTB U
MaTepUaloB pa3HOM IIPUPOBI C
HUCIOJIb30BaHUEM HMMEIOIIUXCS METOIUK

V-4 - TIpoBouTh HCCIEA0BAHUS TPOLIECCOB
Pa3IMYHON OPHUPOJIBI C YUACTHEM XUMHUUYECKUX
BEILIECTB C UCIIOIB30BAHUEM CEPUITHOTO
Hay4YHOTO 000pY/I0BAHHS

I1-1 - Bnagets n3BecTHHIMU InpueMamMu 1
MCTOAAaMHU CUHTE34a BCIICCTB U MaTCpHUAJIOB

[1-4 - UmeTh HaBBIKK UCCIIEIOBAHUS MPOIIECCOB
Pa3IMYHOM NPUPOJBI C YHACTUEM XUMUYECKHUX
BEILIECTB HA CEpUIHOM HAy4YHOM
00opy1I0BaHUU

[1K-2 - Crnocoben
BBIOMpATh U UCIIONIb30BAThH
TEXHHUYECKHUE CPEJICTBA U
METOIbI UCIIBITAHUH IS
pelieHus
HCCIEN0BATEIbCKHAX 3a1a4
XUMHYECKOU
HAIPaBIEHHOCTH,
IIOCTABJIEHHBIX
CIIEI[UAIICTOM OoJice
BBICOKOW KBaJTM(DUKAIIHH

3-1 - Ilepeuncnuth 3KCIEPUMEHTAIbHBIE
METO/Ibl ¥ OTHMCATh UX TEXHUUECKOE
UCIIOJIHEHUE JUJISl PELIEHHS] KOHKPETHOM
Hay4HO-HUCCIIEI0BATENBCKON 3a1a4H

3-2 - ChopMyIupoBaTh OTEIBHBIC CTAIUN
WCCJICIOBAHUS MPU HATMIUH OOIIEro TUIaHa
HUP

3-3 - IlepeuncauTh CIOCOOBI i METO/IBI
IMOATOTOBKHU OOBEKTOB UCCIIENOBAHUS IS
MIPOBEACHUS IKCIIEPUMEHTOB

V-1 - BoiOupath 3KCriepuMeHTaIbHBIE METOIbI
Y TEXHUYCCKHUE cpecTBa (M3 Habopa
UMEIOIIUXCS ) JJIS PEIICHUST KOHKPETHON
HAyYHO-HUCCJICI0OBATEIILCKON 3a/]a4H B
BBIOpaHHOM 00J1acTH PO eCcCHOHATHHOM
NCATCIIEHOCTH




V-2 - [InanupoBath OTACIbHBIE CTAIUU
HCCIeA0BaHUs IPU HAIMYUU OOIIEro IjiaHa
HUP

[1-1 - ITpuMeHATh SKCIEPUMEHTAIBHBIE
METObI U TEXHUYECKHE CpeacTBa (13 Habopa
UMEIOILIUXCA) AJIS PEeLIeHUS] KOHKPETHOMN
HAy4YHO-HUCCIIeI0BATEIbCKON 3a/1aUH B
BBIOpaHHOM 00J1acTH MPOECCHOHATHHOM
JeSITeNIbHOCTH

[1-2 - UmeTh ONBIT MIIaHUPOBAHUS OTACIIBHBIX
sranoB HP

IIK-3 - Crocoben
OKa3bIBaTh
UHPOPMAIMOHHYIO
MOJEPKKY
CIICLIMAJICTaM,
OCYIIECTBIISIOIIUM
HAy4YHO-
HCCIIEIOBATCILCKUE
paboThI

3-1 - Onmcath cymecTByromue 0a3pl JaHHBIX
10 XUMHUH U CMEKHBIM 00JIaCTSIM, B TOM YHCIIE
Ha aHTJIMHCKOM SI3BIKE

V-1 - IIpoBOAUTH NEPBUYHBIN TOUCK
MH(POPMAIINH TIO0 33JaHHON TEMAaTHKE C
HCIIOJIb30BAaHUEM JTaHHBIX 110 XUMUU U
CMEXHBIM 00JIACTSIM, B TOM YHCIIC Ha
AHIIMCKOM SI3BIKE

I1-1 - UmeTh onbIT paboThI ¢ Oa3aMu JJaHHBIX
10 XUMHUH U CMEKHBIM 00JIaCTSIM, B TOM YHCIIE
Ha aHTJIMACKOM SI3BIKE

I1K-4 - Criocoben
BI)I6I/IpaTI) TCXHNUYCCKHC
CpEeACTBa U METOAbI
I/ICHI)ITaHI/II\/’I JJIA peIIICHI/ISI
TEXHOJIOTUYECKHUX 3a/aY,
ITOCTaBJIEHHBIX
CHenraInCcToOM 0oliee
BBICOKOH KBaJIM(pUKAIIUN

3-2 - [lepeunciauTh CIIOCOOBI U METOIBI
MOATOTOBKU OOBEKTOB PA3TUUHBIX
XUMUYECKUX U CMEKHBIX TPOU3BOACTB U
HayYHO-TEXHUYECKUX pa3pabOTOK IS
TEXHOJOTHYECKUX UCTIBITAHUHN B CBOEH
npodeccroHalbHO 1eATeIbHOCTH

V-2 - '0TOBUTH OOBEKTHI PA3INYHBIX
XUMHUYECKHX U CMEKHBIX IIPOU3BOJCTB U
HAY4YHO-TEXHUYECKHX pa3paboToK
HCCIIEIOBaHM 1711 IPOBEACHUS UCIIBITAHUI

[1-2 - UmeTh HaBBIKK TTOATOTOBKHU U PAOOTHI €
TEXHOJIOTHIECKUMU 00BEKTaMHU PA3TUIHBIX
XUMHUYECKHUX U CMEXHBIX IPOU3BOJACTB U
HAy4YHO-TEXHUUYECKUX pa3paboTOK

I1K-5 - Cnocoben
OCYILECTBISATH KOHTPOJIb
Ka4ecTBa ChIpbA,
KOMIIOHEHTOB U
BBIITYCKAaeMOU ITPOyKIIMH
XUMHUYECKOIO Ha3HA4YCHMS,
IIPOBOAMTD

3-1 - JleMoHCTpUpOBaTh IOHUMAaHHUE
TEOPETUYECKHUX TOJ0KEHUH XUMHUECKUX,
(U3NKO-XUMHYECKUX, PU3NUECKUX METOJIOB
aHaJIM3a, IePEYUCIUTh OCHOBHBIE
aHAJTUTHYECKHE CUTHAIIBI, UCIIOJIb3yEeMbIC B
METO/laX aHaIn3a

3-2 - IeMOHCTpUPOBATH TOHUMAHUE
MPUHIIMIIOB Pa0OTHI AHATUTHYECKOTO




[IaCIOPTU3ALUI0 TOBAPHOU
NPOAYKIUHA

obopypoBaHus AJis (PU3HKO-XUMHYECKHX,
(U3NIECKUX METOIOB aHAIIN3A

V-1 - BeIloAHATh CTaHAAPTHBIE
AHAJTMTHYECKUE OTIEPAIIMH U PETUCTPUPOBATH
AHAJIMTUYECKHE CUTHAJBI B XUMHYECKHUX,
(HUBUKO-XUMHYECKUX, PU3NIECKIX METOAaX
aHanu3a

V-3 - CocTaBisTh NIPOTOKOJIBI UCIIBITAHUH,
NacrnopTa XUMHYECKOHN MPOAYKIHH, OTYETHI O
BEITIOJTHEHHOU paboTe 1Mo 3aaHHOH opme

I1-1 - IMeTh ONBIT BHIMOJHEHUSI CTAHIAPTHBIX
AHAJTMTUYECKUX OTepaIuii U perucTpauu
AQHATTMTUYECKUX CUTHAJIOB PA3JITMYHON TTPUPOIBI

I1K-6 - Ciocoben
OKa3bIBaTh
MH(POPMALMOHHYIO
MOJIICPIKKY
CTICIUAIIACTAM,
OCYTIECTBIISIOLIAM
HAYYHO-KOHCTPYKTOPCKHE
paboTHI U
TEXHOJIOTUIECKUE
UCTIBITAHUS

3-1 - ChopmynupoBaTh MPUHIIUAIIEI
KJaccu(UKauy 1 0cOOEHHOCTH 0a3 JaHHBIX
TEXHOJIOTUYECKOH nH(popMauu

V-1 - IIpoBOAWTH TOUCK TEXHOJIOTMYECKOU
nH(popManuu B mpodecCHoHATBHBIX 0a3zax
JTAHHBIX (B T.4., TATEHTHBIX )

[1-1 - UmeTh onbIT paboThI ¢ 6a3amMu JaHHBIX
TEXHOJIOTHYECKON MHPOpMAITUU

I1K-9 - Cnocoben
y4acTBOBaTh B
OpraHM3alu U
IIPOBEJICHUU HAYYHBIX
MEpONIPHUATHI

3-2 - IlepedncnuTh OCHOBHBIE TPEOOBAHUS K
TEXHUYECKOMY COTIPOBOXKICHHUIO HAYYHBIX
MEpOIPUATHI

V-2 - Opraau3oBbIBaTh U IPOBOJIUTH
BCIIOMOTaTEJIbHbIE MEPONIPHUATHS IIPU
IIPOBEICHUH HAay4YHBIX KOH(pEpeHIuil,
CHUMIIO3UYMOB, LIIKOJI U TIp.

[1-2 - UmeTh OnbIT Opranu3anuu
BCIIOMOTATEJIbHBIX HAYYHBIX MEPONIPUATHNA CO
CTyAEHTaMH MJIQJIINX KypCOB

1.5. ®opma odyueHus

OO0yueHue 1Mo IUCUUIUITMHAM MOAYJISI MOXKET OCYLIECTBIATHCS B OYHOM opMax.




PABOYAS NTIPOI'PAMMA JJUCHUITJIMHBI
MexaHu3M H TEPMOIUHAMHMKA CHHTE32
MaKpOMOJIEKYJI

Paboyas nporpamMma TUCHMIUIUHBI COCTABJICHA aBTOPAMU:

Nen/m | @amuans Umsa OtyecTBO Yenas crenen, JloJI3KHOCTD Honpasenenue
yueHoe 3BaHHue
1 Tep3usin Tatbsina KaHaugaT Jlouent OpraHUYEeCKOM
BsuecnaBoBHa XUMHYECKHX HayK, XAMUHA U
JIOLIEHT BBICOKOMOJIEKYJISIP
HBIX COEeIMHEHUI

PexoMeHa0BaHO y‘-leGHO-MeTOIlI/I‘-IeCKI/IM COBE€TOM MHCTUTYTaA EcTecTBeHHBIX HAayK U MaTCMAaTUKA

[TpoTtokon Ne 7 ot 29.09.2023 .



1. COAEP KAHUE U OCOBEHHOCTHU PEAIM3AIIUU JUCTIAITJIMHBI
ABTOpBI:

e Tep3usan Tarbsaina Ba4yeciiaBoBHa, /[oneHT, OpraHuvyecKoil XUMHUHM U BLICOKOMOJIEKYJISIPHBIX
coeIMHEeHH I

1.1. Texnojaoruu peajinzanuu, HCMOJb3yEeMbIC IIPU H3YYCHUH JUCHUIIIMHBI MOIYJIA

- TpanunuonHas (penpoayKTUBHAs ) TEXHOIOTUS
— PasnoypoBHeBoe (quddepeHipoBaHHoe) 00yUeHne
o ba3oBslil ypoBEeHB

*Bazoewiti I ypoeenv — coxpamsem J102UKy CAMOU HAYKU U NO360JAEM NONYYUMb YNPOUJEHHOe, HO 8epHOe U HNONHOe

npedcmasienue o npeomeme OUCYURIUHbL, mpebyem 3Hanue cucmemsl ROHAMUU, yMeHue peuwams npoonemusie cumyayuu. Oceoenue
OAHHO20 YPOBHS PEe3VAbMAMOE8 00VUeHUs O0NNCHO oDecneuums (GopMuposanue 3anIaHUPOSAHHBIX KOMAEMeHYUll U NO3601un
0byuawemycs Ha MUHUMATLHOM YPOBHE CAMOCIMOAMENbHOCIU U OMEEMCMEEHHOCIU BLINOTHAMNG 3A0AHUSL;
Ipoosunymeuiii Il yposenv — yenyonsem u obozcawaem 6a308bill ypoBeHb KAK NO COOEPAHCAHUIO, MAK U NO 21yOuHe npopabomku
Mamepuana OUCYUNnIuHbl. Imo npoucxooum 3a ciem KaoUeHUs OONOIHUMeNbHOU uHpopmayuu. JJanHelil yposens mpebyem yMeHUs
peuiams npooemMvl 8 PAMKAX KYPCA U CMEHCHBIX KYPCO8 NOCPEOCBOM CAMOCIMOAMENbHOU NOCIAHOSKU Yeau U 8b100pa NPocpammbyl
Oeticmeuii. OceoeHue 0aHHO20 YPOBHS Pe3yIbMamos 00yueHus no380aUMm 00y4aoueMycs nogblCUMb yPO8eHb CAMOCMOAMETbHOCIU
U OMEEMCMEEHHOCIU 00 MBOPYECKO20 NPUMEHEHUSA 3HAHULL U YMEHU].

1.2. Conep:kanue TUCHUNIHHBI

Tabmauua 1.1

Kon
Pa3nen, tema
pasneda, HMCIHILIHHBL* Conep:xanue

TEMBbI

3BEHO, MaKpOMOJIEKyJia. PeryiasipHOCTh CTPOCHUS] MAKPOMOJICKYIL.
OCHOBHBIE TTOHSTHS. Crepeoperyisapabie monuMepsl. Kimaccndukarms crioco0oB

1 Knaccudukanus croco6os CHHTE3a MaKpOMOJIEKYJI: MOJUMEPH3aInsl, MOTUKOHICHCAIIHSI.
CHHTE3a MaKpOMOJIEKYJI Knaccudukanms noiuMepru3anioHHBIX TPOLIECCOB 110 MPUPOIE
AKTHUBHBIX.

MexaHn3M mporiecca paanKaasHON noauMepusanui. Coco0s
WHUIIMMPOBaHUSA, MX Kiaccubukaius. Dpdext Opanka-
PabunoBnya. OKHCIUTENEHO-BOCCTAHOBUTENBHOE, PH3HYECKOE
WHULOMUPOBaHKE. XMMH3M PeakUuu. Peakius TelroMepHu3anny.
WnrnbupoBanue paavkaibHOW mojduMepu3anun. Peakunu oOpbiBa
ueny, reib-3¢dext. Knnetrnka pangukanbHON MOJIMMEpHU3aliy Ha
HaYaJIbHBIX CTaHAX MIPOLECcCa U IPH TITyOOKHX CTETICHIX
KOHBEPCUH MOHOMeEpA.

2 PanukanbHas monmMepr3ans

MexaHn3M Tporiecca MOHHOW MOJuMepHu3anui. MoHOMepHI
BCTYTAIOIINE B PEAKIINU KATHOHHOW M aHHOHHOH TIOJMMEPHU3aIIH.
CriocoOb1 THUITMUPOBAHUS KATHOHHON TIOJUMEPHU3AITAN, BHJIBI
KaTam3aTopoB. Peakiuu pocTa 1menu mpy KaTHOHHOM
MOJINMEPU3AINH U 0OPBIBA IETH ¢ YIACTUEM ITPOTHBOUOHOB.
Metoapl THUITUUPOBAHUS NIPU aHUOHHON TTOTUMEPHU3alIUU.
Peakmmu pocTa 1 00pBIBa, MOYYCHUE «KUBBIX

ueneii». [lceBnoxuBast KaTHOHHAS U paUKATbHAS TTOTUMEPU3ALIUSL.
Wonnas monmumepu3anys MOHOMEPOB C TeTepOaTOMaMU B KPaTHBIX
CBSI3SIX M LIMKJIAX.

3 HNonnas nonumepuzauus




OCHOBBI MTOTY4YEHUS

4 CTEpPEOPETYIISPHBIX MOJUMEPOB

U COIOJIMMEPOB

Buasl perynsipHOCTH MOJIUMEPHOM IIENHU, TPOCTPAHCTBEHHOE
CTPOCHNE BUHUJIOBBIX U JUCHOBBIX IMOJIMMEPOB. HNonno-
KOOpAMHallMOHHAasA MoJInMepusanus, ¢ IpOTUHOMOHAMH JINTUSA.
Crioco6bl MPOCTPAHCTBEHHOTO CTPYKTYpPUPOBAHUS IMOIHMEPOB,
cuHTe3 Ha Katanm3aropax Lurnepa-Harra. MoHOMETaUIMUECKAN U
OuMeTaIn4ecKuii MexaHu3Mbl cuHTe3a. CHHTE3 CTaTUCTUYECKUX
CONOJUMEPOB PAAUKATIBLHON U MOHHOW MOJIUMEpPU3ALUEH.
YpaBHEHUE cocTaBa CONOJIMMEpa O MOAEIN MPEIAKOHIIEBOTO
3BeHa. J{narpamMma 3aBUCHMOCTH COCTaBa COMOJIUMEpPA OT
COOTHONIECHUST KOHCTAHT OTHOCUTEIBHBIX aKTUBHOCTEHN MOHOMCPOB.
B3anmocBA3p XMMHYECKOW TPHUPOIBI MOHOMEPA CO CIIOCOOHOCTHIO
K cuHTe3y conoiumMepa. [lomyammupuueckas cxema «Q-e».

IlonukoHaeHcanus

[MonmkoHAeHCaIys Kak CrIoco0 CHHTE3a MAaKPOMOJIEKYJI.
MoHOMepbI, BCTYNAIIUE B PEAKIUI0, (DyHKIIMOHAIBHBIC TPYIIITBI
CHHTE3a, (PYHKIMOHAILHOCTH, MOHOMEpOB. Knaccudukanms
MOJIMKOHACHCAIMOHHBIX TpoueccoB. OCHOBHBIE
MOJIMKOHACHCAIIMOHHBIE TIONUMEPHL: (heHO-POopManbIeTruaHbIC
CMOJIbI, aMHHO-(hOpMabACTHIHBIE CMOJIbI, TOJIMAMHUIBL,
noIMI(UPEI, MOTMKAPOOHATHI, TOJTUCUIIOKCAHbI. [10004HBIE
pEaKIUH TIPH TTOJMKOHICHCAIIMY. 3aBHCUMOCTh MOJICKYJISIPHON
MacChl IMOJIMKOHCHCAIMOHHBIX ITOJMMEPOB OT psAna (haKTopoB.

1.3. HaHpaBHCHI/Ie, BHUbI BOCIIUTATEIIHLHOM ACATCIIBHOCTU U UCTIOJIb3YCMbIC TCXHOJIOTHHU

Tabmuma 1.2
Hampasienue Bu
p . A . Texnonorus PesvIILTATEL
BOCITUTATENBHON | BOCIMTATENBHON | pooromoro e o oo KoMIeTeHmms 6}’
NEITEILHOCTU NEITEILHOCTU NEeATENBHOCTH O0yYCHMA
[1K-4 - Cnocoben 3-1 - [lepeuncauts
BBIOUPATH TEXHUYECKUE
TEXHUYECKUE CpeICcTBa U METOIbI
CPEIICTBA M METOABI | UCTIBITAHUH JIJIst
y4eOHO- .
HCIIBITAHUI JUTSI pelieHus
HccIeaoBaTenbCK | TexHomorus .
[Mpodeccronansu .. | pemenus KOHKPETHOU
asi, Hay4Ho- CaMOCTOSITEBLHOMN .
0€ BOCITUTaHUE TEXHOJIOTMYECKUX TEXHOJOTUYECKOH
WCCIIEIOBATENILCK | pabOTHI
as 3ajad4, 3a1a4u
IIOCTaBJIEHHBIX
CHELUAIUCTOM
0oJiee BBICOKOI
KBaTHU(UKAITIH

1.4. IIporpaMMa AUCUMILIMHBI PEATIU3YETCS Ha FOCY1apCTBEHHOM si3blke Poccuiickoil @enepanui .

2. YHEBHO-METOJUYECKOE U UTH®OOPMAIIMOHHOE OBECIIEYEHHUE JUCHUIIJIMHBI

MexaHu3Mm " TEPMOAUHAMHUKA CUHTE3a MAKPOMOJICKYJI

DJIeKTPOHHBIE pecypchbl (M3aHMA)

1. 3yes, , B. B.; ®u3uka u xumus nonumMepos : yuebnoe nocoodue.; Yausepcurer MTMO, Cankr-IletepOypr;



2010; http://www.iprbookshop.ru/65341.html (OnexTponHOE M3MaHKE)

2. Camywminos, , . Jl.; Karanus B mporeccax (co)moaumepu3anuu 1 (CO)IMOJUKOHICHCAUHA | MOHOTpadusl.;
Kazanckuil HalMOHaNBHBIA  HCCIIENOBATEILCKUN  TEXHOJOTMYECKHM  yHuBepcuteT, Kazanp; 2014;
http://www.iprbookshop.ru/61975.html (OnexTpoHHOE U3MaHKE)

3. Upxak, B. W.; Tomosorudeckass CTpykrypa moimMmepoB : MoHorpadwms.; KazaHckuii HanmoHaIbHBIN
HCCIIEIOBATEIIbCKHUI TEXHOJOTUYECKUM YHUBEPCUTET (KHUTY), Kazanp; 2013;
https://biblioclub.ru/index.php?page=book&id=428024 (DnekTpoHHOE H3AaHUE)

4. Typuaesa, , E. A.; Ilony4yeHue u CBOMCTBA MOJIMMEPOB : yueOHOE rmocodue.; TIOMEHCKHI WHIYCTPHATbHBIN
yHuBepcuteT, Tromenb; 2019; http://www.iprbookshop.ru/101421.html (QnexkrpoHHoe u3naHue)

5. Kapacésa, , C. S.; Texnonorus mnonumepos. [lomukonneHcauus : ydeOHoe mnocodue.; Camapckuit
rOCy1apCTBEHHbIN TEXHUYSCKUI YHUBEPCUTET, 9BC ACB, Camapa; 2018;
http://www.iprbookshop.ru/90950.html (QnexkTpoHHOE H31aHKE)

ITeyaTHbIE U3TaHUSA

1. Cemunkos, 1O. [1.; BeicokoMoeKyIsIpHbIC COSTUHEHUS ;| YICOHUK IS CTYICHTOB BY30B, 00yUYaIONUXCS 10
crienpanbHocTH 011000 "Xumust" u nanpasaenuto 510500 "Xumusa".; Axkanemusi, Mockga; 2005 (10 5k3.)

2. Xoxnos, A. P., Kyuanos, C. U.; Jlekiuu no pusnyeckoit xumuu noaumepos; Mup, Mocksa; 2000 (6 3x3.)

IIpogeccuonanbHbie 02361 JAHHBIX, HHPOPMALMOHHO-CIIPABOYHbIEC CHCTEMBbI

He HCIIOJIB3YIOTCH

Matrepunansi aas jaun ¢ OB3

Becy kontent DBC mpencraBieH B Buzae (aiinoB crenuanbHOro (opmara it BOCIPOHM3BEICHUS
CHUHTE3aTOPOM PEUH, a TAK)KE B TECTOBOM BUJIE, IPUTOAHOM JUIsI IPOUTEHUS C UCIIOJIB30BaHUEM SKPAaHHOM JTYTIbI
Y HaCTPOMKOM KOHTPACTHOCTH.

basnbl JaAHHbIX, I/IH(l)OpMaIII/IOHHO-CHpaBO‘IHBIe H IMOUCKOBbIC CUCTEMbI

3. MATEPUAJIBHO-TEXHUYECKOE OBECITEHEHHUE JUCHUITJINHBI
MexaHHu3M U TEPMOAUHAMHKA CHHTE32 MAKPOMOJIEKYT

CBeennsi 00 OCHAIIEHHOCTH JUCHUNJIMHBI CTIENHAJIN3UPOBAHHBIM M J1a00PaATOPHBIM
000py/10BaHNEM U MPOrPaAMMHBIM o0ecneyeHuemM

Tab6mmma 3.1
Ne BHZIBI 3aHATHH OCHaI[IeHHOCTb ClienMaJIbHbIX l'lepeqem, JHUHECH3UOHHOI'0
n/n MOMeLIeHNIT 1 TOMelleHU i UIs NPOrpaMMHOro o0ecrne4eHns
CaMOCTOATEIbHOI PadoThI
1 Jlexmun Me6Genb ayauTopHasi ¢ Microsoft Windows 8.1 Pro 64-bit
KOJIMYECTBOM pabOYHMX MECT B RUS OLP NL Acdmc
COOTBETCTBHUU C KOJIUYECTBOM

Office 365 EDUA3 ShrdSvr ALNG

CTYJICHTOB SubsVL MVL PerUsr B Faculty EES

Pabouee mecto npenogaBaTens




Jocka aynutopHas

Koncynpranuun

MeGenb aytuTOpHas ¢
KOJINYECTBOM pabouuX MECT B
COOTBETCTBHUH C KOJTUYECTBOM
CTYZCHTOB

Pabouee mecto mpenogaBaTens

Microsoft Windows 8.1 Pro 64-bit
RUS OLP NL Acdmc

Office 365 EDUA3 ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES

Texymui KOHTPOJIb U

Mebenb ayauTopHast ¢

Microsoft Windows 8.1 Pro 64-bit

IIPOMEXYTOYHAs KOJIMYECTBOM pabO4MX MECT B RUS OLP NL Acdme
arreeTam Ejozzz‘;‘m ¢ KOMIHCETEOM 1 Office 365 EDUA3 ShrdSvr ALNG
4 SubsVL MVL PerUst B Faculty EES
Pabouee mecTo mpenoaaBaTesns
CamocrosiTenpHas Mebenb ayauTopHasi ¢ He tpebyercs

paboTa CTyICHTOB

KOJIMYECTBOM pa60q1/1x MECT B
COOTBCTCTBHUHU C KOJITMYCCTBOM
CTYACHTOB




PABOYASA TPOI'PAMMA JTUCHUIIJINHBI
PuU3NKOXUMHSA MOJTUMEPOB

Pabouas nporpamMmma IUCHOUILIMHBI COCTABJICHA aBTOPAMMU:

Ne i/m | ®amuausa Umsa OTyecTBO Yenas crenent, JloJsKHOCTD Honpasenenmue
Y4YeHoe 3BaHHue
1 Bumskos Cepreit JIOKTOp IIpodeccop OPraHUYeCKOu
AHaToNbEBUY XUMUYECKHUX HaAYK, XUMUHU U
npodeccop BBICOKOMOJIEKYJISIP
HBIX COSTMHEHUH

PexomMengoBaHo y‘lGﬁHO-MeTOHI/I‘leCKHM COBE€TOM MHCTHTYTA EcTecTBeHHBIX HAayK U MaTEMAaTUuKu

ITporokon Ne 7 or 29.09.2023 .



1. COAEP KAHUE U OCOBEHHOCTHU PEAIM3AIIUU JUCTIAITJIMHBI
ABTOpBI:

e Bmuskos Cepreii Anaroabesuy, [Ipodeccop, oprannyeckoil XMuMHHM U BHICOKOMOJIEKYJISIPHBIX
COeMHEeHH I

1.1. Texnojaoruu peajinzanuu, HCMOJb3yEeMbIC IIPU H3YYCHUH JUCHUIIIMHBI MOIYJIA

- TpanunuonHas (penpoayKTUBHAs ) TEXHOIOTUS
— PasnoypoBHeBoe (quddepeHipoBaHHoe) 00yUeHne
o ba3oBslil ypoBEeHB

*Bazoewiti I ypoeenv — coxpamsem J102UKy CAMOU HAYKU U NO360JAEM NONYYUMb YNPOUJEHHOe, HO 8epHOe U HNONHOe

npedcmasienue o npeomeme OUCYURIUHbL, mpebyem 3Hanue cucmemsl ROHAMUU, yMeHue peuwams npoonemusie cumyayuu. Oceoenue
OAHHO20 YPOBHS PEe3VAbMAMOE8 00VUeHUs O0NNCHO oDecneuums (GopMuposanue 3anIaHUPOSAHHBIX KOMAEMeHYUll U NO3601un
0byuawemycs Ha MUHUMATLHOM YPOBHE CAMOCIMOAMENbHOCIU U OMEEMCMEEHHOCIU BLINOTHAMNG 3A0AHUSL;
Ipoosunymeuiii Il yposenv — yenyonsem u obozcawaem 6a308bill ypoBeHb KAK NO COOEPAHCAHUIO, MAK U NO 21yOuHe npopabomku
Mamepuana OUCYUNnIuHbl. Imo npoucxooum 3a ciem KaoUeHUs OONOIHUMeNbHOU uHpopmayuu. JJanHelil yposens mpebyem yMeHUs
peuiams npooemMvl 8 PAMKAX KYPCA U CMEHCHBIX KYPCO8 NOCPEOCBOM CAMOCIMOAMENbHOU NOCIAHOSKU Yeau U 8b100pa NPocpammbyl
Oeticmeuii. OceoeHue 0aHHO20 YPOBHS Pe3yIbMamos 00yueHus no380aUMm 00y4aoueMycs nogblCUMb yPO8eHb CAMOCMOAMETbHOCIU
U OMEEMCMEEHHOCIU 00 MBOPYECKO20 NPUMEHEHUSA 3HAHULL U YMEHU].

1.2. Conep:kanue TUCHUNIHHBI

Tabmauua 1.1

Kon
Pa3nen, tema
pasneda, HMCIHILIHHBL* Conep:xanue

TeMBbI

Makpomoiiekyna, LieTb, 3B€HO Lenu. MosekysipHast Mmacca
OCHOBHOT'O 3B€HA, U oiuMepa. BbICOKOmonuMeps! 1 OJIMTOMEpHI.
HHHefIHLIe, Pa3TBETBJICHHLIC U IIPOCTPAHCTBECHHBIC ITOJIMMCPHI.
['oMotieniHbIEe U TeTePOIeTTHbIE TOIUMEPHI. DHEPTUU CBA3H MEXKIY
aToMaMu B HOJIHMGpHOfI Oeru. COHOJII/IMCpI)I. CTraTHCTHYECKHE
COIOJIMMEPHI, OJIOKCOTIOIUMEDHL. IPUBUTHIE COMOIUMEPHI.

Knaccugukanms nonumMepoB: opraHuvecKue,
3JIEMEHTOOPTaHUYECKNE U HEOPTaHUYECKUE TTOJIUMEPBI.
[TonmuMmepHbIe yraeBo10po/ibl, MOJTUMEPHBIE TATOUIOTIPOU3BOIHBIE,
CIIUPTHI U X MPOU3BOAHbIE. [loTMMEpHBIE KUCTIOTHI,

OCHOBHBIE MTOHSATAS, MTOJIMAKPHIIATHI U TIOJIMMETAKPHIIATHI, TOMHI(UPHI (TIPOeCThIe U

1 KacaroUIuecs: CTpOCHUS cioxuble). [lommkapOoHATHL, TOTHAHTUAPUIBI, TOJUATIOKCHIBI,
MaKpPOMOJIEKYJTHI. MTOJIMAPUIIATHI, TOJIMaMHU b (au(paTHIECKUE U apOMaTHIECKHeE).
[HonmuuMuAbl, MONMU30IMAHATEL, TOUypeTanbl. [lonuarerany.
KapnoBble nonurerepoapuiieHsl, MOIUMEPHI C CUCTEMON
CONIPSKEHHBIX CBsA3eH, kKapOuHbl. [Ipumepsl. Bununosie

MOJIMME PBI, IpeOHe00pa3HbIe TOJIUMEPHI, IECCTHUYHBIC TIOIUMEPHI,
nenapumepsl. [Ipupoausie nonumepsl. buononumepsr.

OcoOeHHOCTH CTPOEHUS 1Ieny ojauMepa. [[Ba Tuma cBsizei,
OTIIMYAIOUIUXCS SHEPTUEH U JUIMHOH. PerymispHoe u HeperyspHoe
noctpoeHue 1enu. OCHOBHBIE TUIIBI HEPETYJISIPHOCTH.
CrepeoperynspHocTh. M30-, CHHINO- U aTaKTHYECKUE TTOJINMEPHI.
IMuc- u Tpanc-uzomepus, L u D-uzomepus.




HeonHOpOoIHOCTE NOTUMEPOB 110 XUMUYECKOMY COCTaBY.
[HomumonexkynsapHocTh. [lonspHbIE M HENMOSAPHBIE MOTUMEPHI.
[I70THOCTH 3HEPTUU KOTE3UH MOIMMEPOB. MexIiienHoe
B3aUMOJICHCTBHE: AUCIIEPCHOHHOE, Ae(hOpMaIlMOHHOE U
OpUEHTALIMOHHOE. MeXIIEeTTHbIE U BHYTPHUIIETIHbIE BOAOPOAHBIE
CBSI3U, METOABI UX OOHapy>keHus. [IpruMepsl mommMepoB ¢
BOAOPOIHBIMU MEKLEMHBIMU CBSI35IMHU.

Ponb oTeuecTBEHHBIX YUEHBIX B CHHTE3€ NOJIUMEPOB. PaboTh
Mengsenesa, Aunpuanosa, Kopmaka u np.

Makpomoiiekyiia, Uiy Uenb 1
€€ CBOICTBA.

BayTtpennee Bpamenue B MonieKynax. CBOOOHOE U
3aTOpMOKEeHHOE BpaieHue. Kpuas 3aBUCUMOCTH MOTEHIIMATIBHON
SHEPTUH OT yria noBoporta. [loTeHnManbHbIA Oapbep BpalleHus,
€ro BeJIMYHMHA AJIs psiia rpynn aToMoB. [IoBOpOTHEBIE H30MEpHI.
I'ow- u Tpanc-¢popma. BHyTpeHHee BpalieHle B MaKpOMOJIEKyJ1ax
1 TuOKoCTh 1enu. CBOOOJHOCOWICHEHHAS LIETIb. Y YeT BaJI€HTHBIX
YIJIOB ¥ B3aUMOJEHCTBUS MeX Ay aToMaMu. BzanMopeiicteue
OJIMIKHETO TOpSAKA U MOTEHIHAIBHBIN O0apbep BpalleHHUs.
BsaumogeiictBue nanpHero nmopsaka. Padotsl Mapka u ['yra, KyHa,
Bpecciepa u ®penkens. [ MOKoOLETHBIE U KECTKOICTTHBIE
nonuMepa. Konpurypanuu 1 KoHQOpMaiuu MaKpOMOJIEKYJI.
Kondopmaruu kiayOka, ciupaiy; BEITIHYTast KOH(pOPMAaLus
(crepkeHsb, "KoneH4aTHIi Ban'"), CKiIaq9aTas KOHQOpMAaIHs.

TepMO,Z[PIHaMI/I‘leCKaH Y KHHETHYEeCKasi THOKOCTh ey noJmmepa.

TepMoanHamMuyeckas, UM paBHOBECHAS! THOKOCTD LIETIH,
orpeneNsiomas KoHhopManrio H30JIUPOBAaHHONH MaKpOMOJIEKYJIbI B
PaBHOBECHOM COCTOSIHUU. TepMoAMHaMUYecKasi BEPOSITHOCTh LIEIH,
BeIpakeHHas hopmyioii ['aycca. HauBeposTHeiimee u
CPEAHEKBaJPaTUYHOE PACCTOSHUE MEXy KOHLIAMH
CBOOOTHOCOWICHEHHOH M peabHOM menn. Pannyc naepumn
(pamnyc Bpamenus). [lapamMeTpsl TEpMOIHHAMUYIECKON THOKOCTH
nenu: cermeHT KyHa, mapaMeTp CBEpHYTOCTH (G), TEPCUCTEHTHAS
mmHa (a), mapametp @aopu (f). Ux B3aumocss3b. [lopsaok aTux
BEJIMYMH AJI51 THOKOLETIHBIX, YMEPEHHO JKECTKHX M KECTKOLEITHBIX
noJMMepoB. IIpruMepsl IPUPOIHBIX M CUHTETHUECKUX
rMOKOLIEITHBIX U KECTKOLICTIHBIX TOJUMepoB. Kunernueckast
rHOKOCTB LIEIH, OTPaKAaroOIasi CKOPOCTh IIepexoa U3 OJHOMI
KOH(OPMaIMK B APYIYIO U MIPOSIBIIAIONIAACS IPH B3aUMOJICHCTBUI
[IOJIMMEPA C BHEITHUM II0JIEM (MEXaHHYECKUM, DJIEKTPUIECKUM,
MarHuTHBIM). KHHETHYEeCKH CErMEeHT, METO/IbI €TO OIICHKH.
3aBUCHUMOCTb KHHETUYECKOH THOKOCTH OT MOTEHIIMATBHOTO
Oapbepa BpalleHH!s1, TEMIIEpaTyphl, CTEIICHN CETYaTOCTH MOJIUMEpa.
CKeMTMHT0BOE PacCMOTPEHUE TEPMOANHAMUYIECKON U
KMHETHYECKOI TMOKOCTH MaKpOMOJICKYJI, BAMSHUE PACTSHKEHUS Ha
naeanbHyIo Lenb. [loBeneHue uaeanbHoi enu, 3aKI04eHHON B

TpyOy.

HanmonekyinapHas cTpykTypa
MOJTUMEPOB.

CTpyKTypa Tea KaK MpOCTPaHCTBEHHOE PACIIOI0KEHHE €T
9JIEMEHTOB U TUII CBSI3U MeXay HUMHU. HanmonekymsipHas
OpraHu3anys nojauMepa. MeToabl HCCIe0BaHUS CTPYKTYPBI
nosiumMepoB. JuddepeHnnanbHo -quhpakiMOHHbBIE METOIBI, HX
NPUHIIMITEI ¥ BO3MOXKHOCTH. CBETOBAs U DJIEKTPOHHAS
MUKpockomus. Bo3amoxHsle apredakTsl. PenTreHorpadus.
OnexrpoHorpadun. Helitponorpadus. [lpuniun




PEHTICHOCTPYKTYPHOTO aHAIN3a, METO BPALIAIOLIET0Cs
kpucraia, Mmeron Hebas - [llepepa (MeTom mopomnikor). Bua
peHtrenorpamm, audpaxronpamm. Tekcrypa. ManoyrioBoe
peHTreHOBCcKoe paccesiHue. bonbliie u Manble eproabl.

Kpucramnmueckrie U aMopHbIe MOTUMEPbl. AMOP(QHOE rajuio.
PenTrenoBckas kapTuHa KpUCTAUINYECKUX MOJIMMepoB. CTeneHb
kpuctammunuHocT. Kpucramiorpadudeckas srueiika. Mopdonorus
— COBOKYIHOCTb HaOJI0JJaeMbIX CTPYKTYPHBIX 00pa30BaHui, nX
(hopMa 1 rpaHULIbI, B3AUMHOE PACTIONIOKEHNUE H ePAPXHAL.
OcHoBHbIe MOp¢oaoruyeckre GopMbl KPUCTATITHUECKUX
rommMepoB. PaGoTer Kemmepa. MoHOKpHCTaLIHI (TUTACTHHYATHIC,
TI00yIsIpHBIE, GUOPHILIAPHBIC), HX TTOTydYeHHe. MOHOKPHUCTAUTBI
cKiaauaTas KonopMmarms Makpomoekyi. JuimHa ckiaaku.
Kpucramns! ¢ BeimpsmiaeHHsiMu nensimu KBI u cnosxeHHbIMU
uersimu KCL. Jlamenu. "Hlamubikonoqo0HbIe" CTPYKTYPBI
("mmmke6ad"). CheponuTsl, X NPUPOIA, Pa3MEPHI, yCIOBUS
nony4eHus. PaguanbHbie U KonbLeBbie ceponuTsl. Bun
c(hepoIUTOB NIPHU PACCMOTPEHHUH B IIOJIIPU30 "BAHHOM CBETE.
Manptuiickuit kpect. CTpykTypa aMOp(HBIX MOTUMEpPOB. JJoMeHBI,
HITH yIopsiiodeHHbie oonactu. Pa6orer Kapruna, He, bakeesa,
ByHnnepnnxa. PEHTT€HOCTPYKTYpHBIE UCCIIEIOBAHUS PACILIABOB
MIOJTUMEPOB.

@Da30BbIE COCTOSIHUS U
(hazoBble IEPEXOABI.

Arperatabiec u (pa3oBbie cOCTOSHES BemecTB. ['a3000pa3zHoe,
TBEPAOC U KUAKOEC arp€raTHbI€ COCTOSAHUA, UX pa3JIndu.
Kpucrammueckoe, skxunkoctHoe (amopdHOe) U
KHUJIKOKPUCTAIUINIECKOE (Pa30BBIE COCTOSHUSI.
TepMoaMHAMHYECKOE U CTPYKTYpHOE TOoHUMaHue (a3bl. DazoBbie
MIEPEeX0/IbI IEPBOTO U BTOPOTO POJIA.

Oco0eHHOCTH YHOPSJ0UEHHOCTH MOJIUMEPOB. Y CIIOBUS,
HEOOXOIUMBIE ISl KPUCTAJUIN3alNH; PETYIAPHOCTD LETIH,
IJIOTHOCTh YIIAKOBKH, AMAIa30H TeMneparyp. TepMoauHaMuKa
KpUCTAJUIM3alMA. MeXaHU3M U KMHETUKa KPUCTaUIN3aluu.
I'omoreHHoe u rereporeHHoe 3apozpleoopazoBanue. MeTonasl
H3y4YeHHs KPUCTAUIM3ALUN: JUIaToMeTpus, uddepeHnanbHo —
tepmuueckuit anamu3 JITA, nuddepennmanbHas CKaHUPYOIIas
kajopumetpus JICK, anekTpoHHas 1 nonsgpu3aioHHas
MUKpockomusi. CKOpocTh KpUCTAJUIM3alUY, YpaBHEHHE ABpaMH -
Komnmoroposa. TemneparypHast 3aBUCUMOCTb CKOPOCTH HYKJICAIUH
1 CKOPOCTH pOCTa 3apopliieil. BnusHue temnepatypsl
KpHUCTAIIM3al1U Ha MOP(OJIOTHIO 1 MEXaHUYECKHE CBOMCTBA
MTOJIUMEPOB.

[InaBnenue nonumepos. Temneparypa MmiaBIeHUs U CTPOCHUE
MakpoMoJieKkyi. PaBHOBeCHast TemmniepaTypa IIaBIeHHUs,
OTIpe/ieTIeHHe ee 10 TPaPuKy 3aBHCUMOCTH TTUT OT AJTWHBI CKIAIKH,
W3 NaHHBIX rpadudeckoii 3apucumoctr Tt u Tkprct. MeTon
pacucTa Ton. DuTanenmsa u OHTPOIIUA IIJIABJICHU A, UX CBA3b C T,
Bnusinue va Tror moaMMepoB SHEPTHH KOTE3UH, THOKOCTH LISTIH,
CTCIICHU MMOJIUMCPU3allii, BHCIIHCTO OJAaBJICHUA, Ile(bOpMaIII/II/I
pacTsKEHUSL.

CB0OOIHBIN 00BEM U TNIOTHOCTH YITAKOBKH ITOJIMMEPOB. 3aHATHIH
(cobcTBeHHBIN) 00beM. Bkitansl B CBOOOIHBIN 00BEM: 00bEM
pacmmpenus, GIIyKTyaluoOHHBIH 00beM, TeOMETPUYSCKUN BKIIAI.




Mertons! onpenenenust 3TuX BeanunH. KoadduuneHt ynakosku
KPUCTAJUTMYECKUX U aMOPQHBIX ITOJIMMEPOB. Penakcaliimonnple
COCTOSTHUSI aMOP(HBIX TIOJIMMEPOB: BEICOKOAIACTHYECKOE,
cTeks000pa3Hoe, BA3KOTEKy1ee.

Bricokoanactuueckoe
COCTOSIHUE MTOJTMMEPOB.

OmnpeneneHue BHICOKOIIACTHIECKOTO COCTOSTHASA. Bupt
nedopMayy MoJIUMEPOB, MOAYIIH YIIPYTOCTH M CABUTA,
COOTHOUICHHS MEeX]ly HUMU. BcecTopoHnee cxxartue.
[MonarnuBocTh. Bricokoanactuueckas nedopmarus BOJI, ee
OTIMYHKE OT yrpyrou aedopmanuu meramio. BOJ[ uaeansHOro
KayuyKa, €€ MOJCKYJISIPHOE, TEPMOJIUHAMUYECKOE U
CTaTUCTHUYECKOE PACCMOTPEHUE, UICATbHBIE CETKHU. DIACTUYHOCTh
peaibHOro Kayuyka. YpaBHeHue MyHu - Pusnuna.
PenakcanmonHsbrit xapakrep BO/l, pemakcannu HampsHKSHUS U
nepopma—iun. Paborsr Kobeko, Anekcanaposa u JlazypkuHa.
Pacuer Bpemenu penakca—mun u anepruu aktuBauu BOJl. Crnextp
BpEMEH peliakcauuu. ['ucrepe3ucHsele siBaeHus. MexaHuueckue
notepu. [loBeaeHune 3macToMEpOB B UKIUYECKUX MOMSIX.

VYnpyrosszkue Tena. ledhopmanus Tedenus. 3akon HeroroHa.
Mopenu u ypaBHenus Makcseiia, KensBuna - doiirra mist
YOPYTOBSI3KHX Tell. BpeMs 3ama3apiBanus U BpeMs penakcaryi.
[IpuHIHKI TeMIEpaTypHO - BpEMEHHOH CYNEPIO3UIMH. Y paBHEHUE
Bunesamca, JIaanenna, @eppu (BJID). [lon3ydecTs monuMepHbIX
Mare—puangoB. Meroasl pazaenenus BOJl u nedopmanmm TeueHuUsI.
[IpakTHueckoe 3HaUEHHE PENAKCAIMOHHBIX MTPOIECCOB.

Crexnoobpa3zHoe COCTOsSTHHE
MIOJINMEPOB.

Omnpenenenus crexnoodpasHoro cocrosinus. [Iponece
CTEKJIOBAHUSI, SIBJIAETCS JIM ATOT IIPOILecC (Pa30BbIM IEPEXOI0M
Pe—makcarnmonHbI# XapakTep CTeKI0BaHM. MeTacTaOMIbHBIH
XapakTep CTeKI000pa3zHoro cocTosiHMs. CTPYKTYpHOE H
MEXaHUYECKOe CTEKJIOBaHHE. MeXaHu3M CTPYKTYypHOTO
crexnoBanus. [Ipencrasnenus XKypkosa, Kapruna u Cnonumckoro.
Teopuu mporecca cTeKI0BaHHA: TEPMOAMHAMHUYECKAsI, CBOOOAHOTO
o0beMa, penakcaunoHHas. MeToIbl onpeaesieHus TeMIIEPaTyp
CTEKJIOBAHUS: IUIATOMETPUS, TEPMOMEXAHUYECKH, ONIpEICTICHNAE
TEIUIOEMKOCTH, MOAYJSl YIPYTOCTH, AUIIEKTPUIECKUX U
MEXaHUICCKUX IMOTeph. MeTo 00palieHHON ra30Boi
xpomatorpaduu OI'X. Bo3M0OX)HOCTH TEPMOMEXaHUYECKOTO
MeToa. BnusHue Ha TemnepaTypbl TEKYy4eCTH U CTEKJIOBaHUS
XUMHUYECKOT0 CTPOEHUS MOJIMMEPOB, CTETIEHU MOIMMEPHU3aLIH.
OneHka BeTMYMHBI KHHETUYECKOTO cerMeHTa. BinsiHue naBienus,
CTENEHU CETYATOCTH, MUKPOCTPYKTYpbI mosiuMepa Ha Tc. Metoabl
pacuera Tc. Benmmuunst Tt u Tc Hanbonee pacrpocTpaHeHHBIX
Kay49yKOB H IJIACTMAcC.

Mop030CTOMKOCTD U TEMJIOCTORKOCTh NOTUMEPOB. OTanune
TEIUIOCTORKOCTH OT TEPMOCTOHKOCTH. TeMreparypsl XpyIKOCTH U
TEPMOCTOHKOCTH. BiIMsSHIE XUMHIECKOTO CTPOCHHUS TTOJIMMEpa Ha
TEIJIO- U TEPMOCTOUKOCTb.

Bszkotekyuee cocrosiHue
MIOJIUMEPOB.

Omnpenenenue BI3KOTEKyUero COCTOSHUSA. Peosnorus u
peoJioruueckue cBorcTa. GU3NUECKOE U XUMHUYECKOE TEUCHHUE.
Hanoxenne Ha gedopMannio Te4eHUS BEICOKOIACTHICCKOM
ne—dopmaiuu. Posib koHpOpMaIK MaKPOMOJICKYIT U
HAJMOJIEKYJISIPHON opranu3auuu. IIpencraBinenus o ceTke




"3areruiennii”, ee QIrykTyarmoHHbH XapakTep. CKOpOCTh CIBUTA,
KacaTCJIbHBIC U HOPMAJIbHBIC HAIIPSAKCHUA.

YcTanoBuBIIeeCS TEUEHNE, €T0 Pa3BUTHE MTPH MOCTOSHHBIX
HaIpspDKEHUH (MajloM B OOJIBIIIOM) M CKOPOCTH CIBHTa (Maloi U
001b111011). Pa3BruTHE BRICOKOATACTHYECKOH AeopMauy u
neopMaIyy TeUSHHs, PEJIAKCAIIMOHHBIA XapaKTep dTHX
npoueccoB. Monenu byprepca - @penkens, Kapruna -
Craonumckoro - Paysa.

Bsi3kocTh, ee puzndeckuii cMbICT U pazMepHOCTh. HpI0TOHOBCKHE
1 HEHBIOTOHOBCKHUE cpenbl. KpuBbie Teuenus. Haubonpmas u
HauMEHbIIAs BA3KOCTh. AHOMaNus BA3KOCTH. [lunaTancus.
[losiHBIE M HETIONIHBIE KPUBBIE TEYECHUSI.

HaunGonbias HbIOTOHOBCKAs BS3KOCTh, €€ CBS3b CO CTPYKTYPOW
MoJMMepa, BIUSHUE Ha HEe MOJIEKYJIIPHOM Macchl MoJUMeEpa,
TEeMIEepPaTypbl. DHTAIBITUS, SHTPOIHS U CBOOOTHAS DHEPTHUSA
aKTUBAITUH BI3KOTO TeueHwus. [[pofonpHas BI3KOCTh, €€ CBSI3b CO
CIOBUTOBOH BS3KOCTHIO. PaboThl BuHOTpagoBa m MajgknuHa 110
PEeOoJIOTHH MOHOMOJIEKYJISIPHBIX ITOIMMEPOB. TemMmnepaTypHo -
WHBAapHaHTHAs XapaKTCPUCTHUKA BA3KOCTH. Brnusune JaBJICHUA Ha
BSI3KOCTb.

OcCHOBHBIE BB Pa3pyIICHUS TBEPIBIX TEI. XPYIKOE H
IUTACTHYECKOE paspylleHue; aedopMainu, UM MpeIiecTBYONIHE.
Hedopmanmonnas kpuBasi. OTHOCHTEIBHOE U OCTATOYHOE
yanuHeHue. Pazpymaroniee HanpspkeHue. 3akoH ['yka.

YHUKaIbHbIE MEXaHMYECKHE CBOWCTBA IMOJIMMEPOB U MX CBA3b CO
cTpoeHueM. JledopmanmoHHbIe KPUBBIE HCATBHOTO KaydyKa 1
pe3uH. AHaJIHM3 y4acTKOB KpUBBIX. [leopMallnoHHbIE KPUBEIE
cTeks1000pa3HbIx nonumepoB. OOpazoBanue "merkn" mpu
neopMupoBanru. BeIHYKIeHHAS 371aCTHYHOCTD, €€ 00paTUMBIN 1
penakcannoHHbIN xapakrtep. [Ipenen BBIHYKACHHOM 31aCTUYHOCTH
U €€ TeMIIepaTypHas 3aBUCUMOCTh. TeMnepaTrypa XpyIKOCTH, €€
3aBHCHMOCTH OT SHEPTHH MEXMOJIEKYIIPHOTO B3aUMOJICHCTBHS U
TUIOTHOCTH YIIAaKOBKH MakpoMoOJIeKyJl. BinusHue MoiexynspHoit
maccel noauMepa Ha Tc u Txp. TemnepaTypHblii HHTEpBa
BBIHY/ICHHOM 3IaCTUYHOCTH, €T0 3HAUEHUE JUIsl SKCILTyaTalluu
tacTuyeckux macc. JlegopmaoHHble KpUBbIe
OpPUEHTHPOBAHHBIX U HEOPUEHTHUPOBAHHBIX KPUCTAIUTMUECKUX
MTOJIUMEPOB. AHU30TPONHS MEXaHUUECKUX CBOMCTB.

JedopmanoHHbie CBOWCTRA U
MPOYHOCTH MOJTUMEPOB.

BricokoaucnepcHOe OpUEHTHPOBAHHOE COCTOSTHUE MOJIUMEPOB.
Pa6oter Bosnsrackoro u bakeea. Jlepopmarius moiaumepos B
KHUIKUX CPEAax.

BpemeHnHast 3aBUCUMOCTD TPOYHOCTH MaTepraioB. CTaTHuecKkas u
TUHAMHYECKAsl YCTAJIOCTh, ABJICHNE yToMmieHus. HecoBmecTuMocTh
ATHUX SBJICHUU C TPEACTABICHUSIMH O KPUTHIECKOM XapaKTepe
pa3pyIIeHHs Tejla 1 MPEACTaBICHISIME O "TIpe/ieie MPOYHOCTH .
Pazpymenue xak npomecc. J1oaroBedHOCTh MaTepraioB. PaboTs
KypkoBa u ero HIKOJIBI MO JOATOBEYHOCTH MOTUMEPHBIX
MaTepraioB. 3aBUCUMOCTh J0JITOBEYHOCTH U Pa3pbIBHOTO
HanpsDKEHUH B IMPOKOM Anana3oHe temneparyp. [lonsarue
"nomroca". YpaBHenue JKypkoBa, GU3NUECKUI CMBICT BXOAALINX B
HEro Ma—paMeTPOB U UX pacydeT. 3aBUCUMOCTh pa3pyIIaroiero

Kunernueckas npupona
MPOYHOCTH MOJIMMEPOB.




HaIpsDKEHUS OT SHEPTUHW aKTUBAIMH Pa3phIBa U CTPYKTYPHO -
qyBCTBUTEIBHOTO KoddurmenTa. 3nauenne ypapHeHus JKypkoa
1 00JaCTh €T0 MpUMEHEHUs. Y paBHEHUE bapTeHeBa s pe3uH.

Kunetuueckas npuposa pazpyLieHUs: ¥ €ro
TepModIyKTyanmoHHbIH xapakTep. [Ipupoaa paspeiBarommxcs
cBsizeit. JlokazarenbcTBO TEPMODIYKTYAIIMOHHOTO XapaKTepa
paspyuenus. M3yyeHune pa3pyuieHus noJuMepoB ¢ TOMOIIbIO
metonoB UKC, OIIP, macc-cnekrpockonuu. Bo3aMOXHOCTH 3THUX
MeToA0B. KuHeTuka paspyiieHus moJIuMepoB U KUHETHKA
XUMHYECKUX peakiuil nectpykun. PadoTer XKypkoBa u ero mikoss
10 CBSI3U MEXAHUYECKUX CBOMCTB MOJIUMEPOB C UX XUMUYECKUM
CTPOEHHUEM.

Ponp MeXMONEKYISPHBIX CHIJI B IPOLIECCE PA3PYLICHUS TOJIMMEPOB.
IIpouHOCTHBIE CBOMCTBA BOJIOKOH U Kay4yKoB. MexaHu3M
paspymienus moiauMepoB. I'umotesa ['puddura o BusaIN
MMOBEPXHOCTHBIX TPCUIUH HA IPOYHOCTh PCAJIBHBIX TCJI, Pa3BUTUC
3THUX IpeJcTaBiieHu B padotax Modde, Peremns, XKypkora,
Crnyukepa. PactpeckuBaHue moJTuMepoB B IIpolecce
neGopMUpOBaHUs U ONITHYECKUE cBOMcTBa. OOpa3zoBaHUE U POCT
TpeurH B npouecce nepopmupoBanus. CyOMHUKPOTPELIUHBL
(xpei3pl), uX pa3mMepbl. MUKpO- , MAKpO- U MarucTpajbHbIe
TpelMHbL. BinsiHue Ha MPOYHOCTH MOJUMEPOB Pa3MEPOB U (HOPMBI
HaJMOJICKYJISIPHBIX CTPYKTYP, HAIIOJHUTENEH, 4aCTOTHI CETKH,
MOJIEKYJISIPHOW MacChl M MOJIAPHOCTH ITOJIMMEPa, CKOPOCTH
nedopmupoBanus. [IyTr NOBBIIICHUS IPOYHOCTH.
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DIeKTpUIeCcKre CBOMCTBA
MOJTMMEPOB.

Jlenenue 31eKTPOHHBIX TPOBOJIHUKOB HA METAIIIBI,
TIOJIYIIPOBOAHHUKHU U TUDJICKTPUKH. 3H€KTpI/IT-IeCKI/Ie CBOMCTBaA
MOJIUMEPHBIX TUAJICKTPUKOB. Y IelIbHOE 00BbEMHOE COITPOTHRIICHHE,
€ro TeMIIepaTypHas 3aBUCUMOCTh. Juanekrpuueckas
MIPOHUTIAEMOCTb. [IU3NEKTpUYECKUE MOTepU. TaHTEHC yIJia IOTEPb.
Jedopmanmonnast 1 TerutoBast mossipu3anus. Jusnexrpudeckas
MIPOHUTIAEMOCTb TONSAPHBIX W HEMOISAPHBIX TOTUMEPHBIX
JIMRJIEKTPUKOB. PenakcalinoHHbIN XapakTep AUICKTPUIECKON
TTOJSIpA3AIH. 3aBUCUMOCTD € M €”° OT 9aCTOTHI U TEMITEPATYPHI.
JMIoapHO - cerMeHTalbHbIE U IUMNOJBHO - TPYIIOBbIE TOTEPH. X
3aBUCUMOCTbB OT YAaCTOTHI U TEMIIEPATYphl. PacueT BpeMeHH
pei1akCcay, MOopsAAOK T I AUIIOJBHO - CCTMCHTAJIbHBIX U
JUTIOJIBHO - TPYNIOBBIX OTEPh. Pacder cB0OOIHOM SHEPTHH,
SHTAIBITUU U SHTPOIIHH aKTUBAIUH MPOLIECCa TUAIIEKTPHUISCKOM
ToJIIpU3aliy. BiusHue XuMraecKkoro cTpoeHus u (ha3oBOro
COCTOSIHHS MTOJIMMEPOB Ha TUAJIEKTPHUECKUE TTOTEPH.

JlunonbHbIE MOMEHTHI TOTMMEPOB. CBSA3b TUIOJIBHOIO MOMEHTA C
HoJIsipu3anyen 1 JU3JIeKTPUYECKON MPOHULIaeMoCcThi0. OTanaue
JUIIOJIHBIX MOMEHTOB MaKpOMOJIEKYJ OT AUIIOJIBHBIX MOMEHTOB
HU3KOMOJIEKYJISIPHBIX BelecTB. Ponb kordopmanuu. [lapamerp
Koppersiinuy "'g", ero 3Ha4eHus I HEKOTOPBIX TOJIHMMEPOB.
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[Monumepnbie copOeHTHI 1
MOpHCTas CTPYKTypa
MOJIMMEPOB.

Copouwst, amcopOrtust, abcopoums. duzmueckast ancopOIs,
xemocopomms. Copbat. MHEpTHOCTh M BO3MYIIICHUE COPOCHTA.
ITopucrocts, MeTO/bI €€ OLIeHKHU. [TapaMeTpbl mopucToit
CTPYKTYPBI: yJIelIbHas TOBEPXHOCTh, CYMMapHBIH 00BEM IO,
panuyc nop, auddepeHnnanbHbIe KpUBbIE pacpeaeIeHus, METOAbI
ux onpenenenus. Knaccudukanus JlyonauHa copOSHTOB 1O




pasMepam mop. MakporoprucTeie, MUKPOIIOPUCTEIE, HEOPHCTEIE
cop6enTrr. CopOeHTHI ¢ Me30mopamMu. Buasr n3orepm copommm.
Knaccugpukanus Kucenesa. PTyTHast nopomerpus.

Oco0eHHOCTH TOTUMEPHBIX COpOEHTOB. VX CITOCOOHOCTSH K
HaOyXaHHIO B Iopax copOara, BEICOKUH KO3 OUITUEHT
TEPMHUYECKOTO PACIIUPEHUS, CIIOCOOHOCTh K 3JIACTHYSCKUM U
BBIHYKJICHHO - 3J1acTHueckuM aedopmarusam. Paboter Tarep u
IununoTkrHOM.

Mertoabl GOpMUPOBAHUS IOPUCTOH CTPYKTYPHI TOJTUMEPOB.
Tepmuueckast 00paboTKa, BBeieHHE MTOPOGOPOB, HACBIIICHHUE
ra3om, (jopMoBaHUE U CHHTE3 B IPUCYTCTBUH PACTBOPUTEILS, POJIb
€ro MOBEPXHOCTHOI'O HATSDKEHHS, CPOJCTBA K IOIUMEDY.
Ycanounsle SIBICHUS IPH UCHIAPEHNUHU pacTBopuTels. MeTonsl
HHKITIOIUPOBaHUs, TMoGMIbHOHN cymku. Kaxymascs 1 uctuHHast
IUIOTHOCTB IIOJINMEPOB, METOBI UX onpeneneHusa. CooTHOLICHHE
MEX]y CYMMapHbIM 00bEMOM IIOp B CBOOOJHBIM 00BEMOM
MoJIMMepa.

HNonooOMeHHBIE CMOJIBI — CIIUTHIE TTOTUAIEKTPOIUTHL. KaTnoHUTHI,
AHMOHMTHL. BimsiHue pa3niuHbIX (aKTOPOB HA IOPHUCTYIO
CTPYKTYpPY HOHHUTOB: KOJTMYECTBO U Ka4ECTBO PaCTBOPHUTEI,
HCIIOJIB3YEMOTO B CHHTE3€, KOJIMYECTBO CLUIMBAIOLIErO areHTa.
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Cucremsl moImMep —
HU3KOMOJIEKYJISIpHAs
YKHUJIKOCTb.

PacTBOpEI NONMMEPOB, UX OTIIMYUE OT KOJUIOUAHBIX CUCTEM.
Accouyanus 1 coJIbBaTalis B pacTBOpPax, METOAbI UX U3yUCHHS.
@OyKTyallHUOHHBIA XapakTep accouuaros. PacrtBopenue u
HaOyxaHue nonuMepoB. OrpaHUYeHHOE U HEOTPAaHUYCHHOE
HaOyxaHue. MeXCTpyKTYpPHOE U BHYTPUCTPYKTYpPHOE HaOyXaHHeE.
Crenenp HaOyxaHus. PaKTOPHI, ONPEACIISIOIINE PACTBOPEHUE U
HaOyxaHue: IpUpPOa MoJIMMepa U PacTBOPUTEIIS, TMOKOCTH 1IeTy,
MOJIEKYJISIpHAs Macca MOJIMMeEpPa, ITIOTHOCTD YIIaKOBKH
MaKpOMOJIEKYJ, HEOJHOPOJHOCTD 110 XUMUYECKOMY CTPOEHHUIO,
HaAJMOJIEKYJISIpHAs CTPYKTYpPa, TeMIIEpaTypa.

[loBeeHne peanbHOIl IETIH B pacTBOPE U B pacIljiaBe.
KonnenTparonHas 3aBUCHIMOCTh pa3MepPOB MaKPOMOJIEKYII.
CKelIHHTOBBIC 3aKOHBI JJIsI aTepPMUYECKUX pacTBopuTteneit. [lopor
nepekpeIBanus enei. Pexxum pazdaBneHHOTO pacTBOpA.
JuarpamMMbl COCTOSIHUS TOJIMMEPHOTo pactBopa. PaboTsr dopw,
e XKenna, /I>xannunka u [layna, Xoxmnosa. [lepexon kiry6ox -
rino0yna. TeopeTnyeckoe paccMOTpEHHUE, IKCIIEPUMEHTAIbHbIE
JAHHBIE.

Bsi3kocTh pa3baBieHHBIX pacTBOPOB. Mozenn HeMPOHULIAEMbIX
cdep, ynpyrux ranreneid. Mozgens Payza. @yHaameHTanpHOE
BpeMs pernaxcanuy. [IpudnHbl BOSHUKHOBEHUS! BHYTPEHHETO
TpeHus. Biusiare MoJeKyIIpHON Macchl MOIUMepa, TeMIIepaTyphl,
Ka4yecTBa PaCTBOPUTEIISI HAa XapaKTEPUCTHUECKYIO BI3KOCTb.
VYpasuenue Xarrunca, ®nopu, Crokmaiiepa - ukcMmaHa.

[TomypazbaBiennsie pacTBopsl. KoppensuoHHbIi paguyc.
Konnenuus 6510008, Penraius neneli B pactBopax. MakcumaibHOE
Bpems penakcanun. [loctynarensnas nuddysus. Bsaskocts
KOHIIEHTPUPOBAHHBIX PACTBOPOB MOJIMMEPOB U BIMSIHUE HA HEe
TEMIIEpPaTyphl, MOJIEKYJISIPHONW MacChl NOJIMMEPa, KauecTBa
PacTBOPUTEIISL, €TO BSI3KOCTH, HANIPSDKEHUS U CKOPOCTH CJIBUTA.




PacueT akTHBAIMOHHBIX MapaMeTPOB IIpoliecca TedeHus. Bsa3kocTs
1 CTPYKTYypa pacTBOPOB. DJacTUYECKHE CBOMCTBA PAaCTBOPOB
NOJIMMEPOB. Pazinuuust B mpupo/ie BI3KOCTH pa30aBICHHBIX U
KOHIEHTPUPOBAHHBIX PACTBOPOB MOJUMEPOB.

@®a30B0€ paBHOBECHE CUCTEM NOJUMED — pacTBopuTenb. [IpaBuio
(a3 ['ub6ca, ero NpUMEHEHUE K PacTBOPaM MOJIMMEPOB. PaboThI
Kapruna, Ilankosa, Porosusna, Tarep. Ilonyuenue quarpamMmbl
COCTOSIHUSI OMHAPHBIX CHCTEM METOIOM TOYEK MOMYTHEHHsI (METO.
AnekceeBa). JKHIKOCTHOE U KPUCTAJUIMYECKOE Pa3lieieHIe
pactBopa Ha aBe ¢a3bl. bunonans. CnHonans. Bepxuue u
HIKHHAE KpUTHYECKHE TeMiieparypsl pactBopenus (BKTP u
HKTP)./Ipa Tumta HKTP, ux npupona. ITprMepbl MOTUMEPHBIX
cucteM ¢ BKTP u HKTP, ¢ nyms KTP. Biussaue MonexyisspHoit
Mmaccsl noaumepa Ha nonoxkenue BKTP u HKTP. Ipuunas:
HcKaxkeHus OnHonanu. Pa3zoBble JUarpaMMBl MOJUMOJIEKYJISPHBIX
nonuMepoB. TepMoauHaMHUYeCcKasi yCTOWYMBOCTb CHCTEM.
Ycroituussle, MeTacTaOUIbHBIC, TA0MIBHBIE CUCTEMBI U (asbl.
Kpurepuu TepmMuueckoil, MEXaHUUECKONH YCTOMYUBOCTH U
YCTOHYHMBOCTH IO OTHOIIEHHIO K quddy3un. smenenne
TEPMOAMHAMUYECKOTO CPOACTBA OJIUMEPA K PACTBOPUTEITIO C
temriepatypoil. Kpurepuu BKTP u HKTP. TpexxoMnoHeHTHbIE
CHCTEMBI: TIOJINMEP — JIBE KUAKOCTH. VX (a3oBbie AuarpaMmsi.
Metoast ['n66ca u Pozeboma. PaGoTst bpencrena.

JmarpaMMbI COCTOSTHHUSI CUCTEM C KPUCTAITMICCKUM pa3ielieHuEM
(a3. KpuBsle TMKBUAYyCA U IOJUIUKBUAYCA. PernakcaiimoHHbIH
XapakTep Npolecca KpUCTaIIMUECKOr0 pa3/iesieHusl.

PactBope! nonuanexkTpoauToB. IIpuMepsl MOIUKUCIIOT,
MOJINOCHOBaHU, osinamdpoauTos. CBOICTBa pacTBOPOB
nonu3IekTponuToB. [lonuanexkrponutaoe Habyxanue. DPpdekTt
JonHnana. ['uapoarHaMudecke cBOMCTBA MOJNUAIEKTPOIUTOB.
VYpasaenne @yocca - llltpayca.

I'enu nonumepoB. OTinuune reneit oT pacTBopoB. TepMooOpaTHMBbIe
u TepMoHeoOpaTumMble renn. OnHo(a3Hbie U NByX(a3HbIE TeH.
O0pazoBaHue TEPMOHEOOPAaTUMBIX Teel (renu 1-ro Tuma), ux
(hazoBas nuarpamma. OOpa3oBaHUe TEPMOOOPATUMBIX Teleil (TeJn
2-T0 THMA), X quarpaMma cocTossaus. CIBUTOBOI MOITYJIb
ANACTHYHOCTH pacTBOpa. IHBapHaHTHbBIE METO/IbI IPUBEICHUS.
Peonoruueckue cBoiicTBa remneit 1-ro u 2-ro tuma. Cuaepesuc, ero
nposiieHne. Makpo- u MukpocuHepesuc. Pabotsl [lankosa.
[Tynbcupyromuii MexaHu3M CHHEpe3rca U pa3oBoro pacrhajaa
renei. Penranusa ueneit B rensax. @pakTanbHbI HOIX0 K
OIHMCaHUIO CBOWCTB MPOCTPAHCTBEHHO HEOJTHOPOIHBIX CUCTEM.
Ompenenenne ¢ppakrana. @pakraapHas reomerpus. [IpeacTasnenne
0 TIEPKOJISIIUOHHBIX MOEIISX, OMMCHIBAIOIINX ITOBEACHNE
MTOJIMMEPHBIX CHICTEM B TIpoIlecce Teaeo0pa3oBaHusl.

da3oBbIe TIEpexX0/Ibl B MOJUMEPHBIX CHCTEMAaX, BHI3BAHHBIC
MexaHHuecKuM nojieM. Kpucranmuaeckoe pasaencHue ¢a3 B
pacTBOpax M paciuiaBax IMoJIMMEPOB, BBI3BAHHOE MEXaHHUECKUM
nojeM. CMeneHne KPUBBIX JTUKBHUYCa, N3MEHEHUE HX (OPMBIL.
BnusiHue MexaHHUYECKOTO MOJIs Ha aMOp(HOE (KUIAKOCTHOE)
pacclilanBaHue MOJIMMEPHBIX cucTeM. CMelieHne OMHONajeH,
WHBEPCHS BIUSHUSI MEXaHHUYECKOTO TIOJIS Ha JKUIKOCTHOE




paccianBaHue pacTBOPOB moauMepoB. Paboter Kyne3nena,
Mankuna, BmmBkosa. Briusaue nedopmMarun pacTsokeHUs |
ckaTus Ha (pa3oBbIe MEPEXO0Ibl B TOJIMMEPHBIX TEJSIX U BUJ
(ha3oBoil TMarpaMmel.

Kunkokpucraminyeckue pacTBOphl MOIUMEPOB. I IpuunHbL
BO3HHKHOBEHUS )KUAKOKPHCTATHYECKOTO (Pa30BOTO COCTOSHHSL.
JInoTponHsIe U TEPMOTPOIHBIE KUJKHE KPUCTAILIBL. Buabl
¢azoBbix auarpamm. PazoBbie UArpaMMbl H CTPYKTYpa
KUAKOKPUCTAIUTMUECKUX MOJUMEPHBIX CUCTEM B MarHUTHOM U
MEXaHHYECKOM MOJIAX.

MeTobpI IPUTOTOBJIEHUS M OYUCTKU PACTBOPOB. MeTo b
(paKuMOHUPOBAHHUS.
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TepMmoauHaMuKa pacTBOPEHHUS
¥ HaOyXaHUsl TOJTMMEPOB.

TepMoanHaMHYECKOE CPOACTBO PACTBOPHUTENS K OIUMEDPY
(TepMoaMHAMUYECKOE Ka4YeCTBO PACTBOPHUTEN). METOAbI OLIEHKH.
[ToHsATHE «XOPOIIEro» U «IIOXOr0» pacTBOpHUTENL. OCMOTHYECKOE
JIABJICHHE PaCTBOPOB IMOJIMMEPOB U JIaBlIeHHe HAOYXaHUs, NX
MIPUPOJIA M CBSI3b C XUMHYECKUM TOTEHIIAJIOM PACTBOPUTEIS.
BTtopoii BupnanbpHbIN KodhpummenT A2, METOIBI €T0 OIpeIeICHHS,
MOPSIOK BENTMUMH A2 ISl XOPOILIHMX M TUIOXUX PACTBOPUTEINEH.
CBs13b A2 ¢ HCKITFOUEHHBIM 00BheMOM. Y paBHEHUE COCTOSTHUS
CHCTEMBI TTOJINMEP — PACTBOPUTEITD.

DHTaNbINs, UK TETIOTa pacTBOpeHHs. IHTerpaibHbIe U
mddepeHInaNbHbIE TEIIOThI, METOJIBI UX ONPEICICHIUS
(kamopuMeTpHs U pacyeT U3 JaHHBIX 110 TeMIIepaTypHOH
3aBUCHMOCTH dHepruu cMmelieHus ['nooca). YpaBuenue ['u60ca -
I'enbmrosbia. DK30-, 9HA0- U ATEPMUYECKOE PACTBOPCHHUE
nojuMepoB. KoHIIEHTpalHOHHAS 32aBUCMOCTh SHTAITBITHH
pacTBOpeHHS IOJIMMEPOB, €€ ONpeJieieHue MeToioM Tarep -
Hombek. M3menenne o0beMa Ipu pacTBOPESHHUH TTOJIMMEPOB U
(dakTopsl, BiHsONIME Ha 3T0. Kakyio pois Hrpaet npu 3ToM
CBOOOJIHBIN 00BbEM TIOIMMEpa 1 PacTBOpHUTENS BiusHue n3MeHeHus
00beMa Ha BEIMUMHY YHTAIBITUN CMEILICHHUSI.

3HTp0HI/I$[ CMCHICHHS, OTIPEACIICHNE DHTPONINU CMECIICHUSA I

pacTBOpoB mmonuMepoB. KomOuHaTopransHas u
HEKOMOWHATOpHATIEHAS YHTPOIIUS CMEIICHUS.

TepMonnHaMIKa paCTBOPEHHS KPUCTAITHYECKUX U
CTEKJII000Pa3HBIX ITOJIMMEPOB, dJIACTOMEPOB. BinsiHue Ha
TEPMOAMHAMUYCCKHE MTapaMeTPhl CMEIICHHsI THOKOCTH LISIIH,
IJIOTHOCTH YIIAKOBKH, MOJISPHOCTH MAaKPOMOJIEKYJL.

TepmonnHamuka HaOyXaHHs CeTYAThIX OTMMEpOB. Pob
BBICOKOAJIACTHYECKOH neopmanyu. JaBinenne HaOyxaHus
ceTyaThIX noiuMepoB. O1ieHKa TEPMOAMHAMUYECKOTO CeTMEHTa
LIETIN [TOJIUMEpa.

TepMoauHaMUYECKHUE TEOPUU PACTBOPOB. TeOpHUs peryIsapHbIX
pactBopoB ['mibnebpanna, ee kputuka. Konnenmus napamerpa
PacTBOPUMOCTH, €€ JOCTOMHCTBA U HefpocTaTku. Teopus Pnopu -
XarruHca, ee OCHOBHBIE NPEANOCHIIKY. BrIBOA ypaBHEHUS IS
SHTPONMH U XUMHUYECKOro noreHuuana. [fapamerp
B3aMMOZEHCTBUSA Y, €0 (PU3MUECKUI CMBICT 1 METOIBI
ompenencHus. [[BONCTBEHHBIN XapakTep ), €ro CBs3hb ¢ A2.




Craructuueckas Teopus HaOyXaHuUs CETYaThIX MOJIMMEPOB,
onpenenenne Mc. Paboter @nopu - Perepa. [Ipuanmmn
COOTBETCTBEHHBIX COCTOSIHUM, IPUBEACHHbIE BETUYUHBL. Teopus
[IpuroxxnHa u ee passutue B paborax [larrepcona u ®nopu. Hoas
teopus Onopu. Teopust Canueca -Jlakomoa.
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OmnpeneneHue MOJIEKYISIPHON
MAacchl U MOJICKYJISIPHO —
MacCOBOT'O pacrpeIeIeHHsI
MOJIUMEPOB

Ocmomerpuueckuiit metoa. Kprockonmaeckui,
30YIMOCKOTIMYECKUH, M30ITUECTHYSCKUH METOIbI. MeTo
cBetopaccesaus. KoadduuueHT paccesHusi, ero cBsizb ¢
MYTHOCTBI0. DIyKTyalru MIOTHOCTH U KOHIICHTPALIH.
U36sITOUHOE cBeTOpaccestHue. Metonbl 00padoTKH
AKCIIEPUMEHTANBHBIX JaHHBIX JIJIS pacieTa MOJIEKYJISIPHON MacChl
MOJIMMEpPa U BTOPOTO BUpHATBHOTO Koddummenta. Merons! Jlebas
1 3uMMa.

Meron Bucko3uMmeTpuu. YpaBHeHue Mapka - XayBuHka - KyHa.
MertoJ onpeesieHus XapaKTePUCTUUECKON BA3KOCTH. Y paBHEHUS
Xarruraca u Kpamepa. Meron nuddys3uu. Onpenenenne
nocrynareibHoi auddysun makpomonekyr. 3akonbl Ouka.
YpaBHeHue, ca3biBarolnee ko3ddumment nudpdysuu c
MOJIEKYJISIpHOH Maccoil moiauMepa. MeToJ ceTMMeHTaliu.
Koncranra cemumentaunu. YpaBuenue Cendepra. MeTost
Apunbainba, CKOPOCTHOH CeTUMEHTAIINH, CSMMEHTAIMOHHO -
G Gy3HOHHOTO PAaBHOBECHSI.

Onpenenenue MONEKYIISPHO - MaCCOBOT'O paclpeaeIeHHUs.
CpenHeuncnoBoe, CpeTHEB3BEIICHHOE U CPEIHEBI3KOCTHOE
3HAYEHUS MOJICKYJISIpHOM Macchl. Kakne 3HaYeHnsT KaKUMU
MeTo/laMu onpenensaorcs MaTerpansabie U nud depeHnnatbHple
KpHUBBIE paclpeieIeHHS.

15

Ormpeaenenre pa3MepoB H
rapaMeTpoB PAaBHOBECHOM
TUOKOCTH MaKpOMOJICKYJ

JIBoifHOE MyuenpenoMIIeHre B TIOTOKE U oTpeieiieHne (hOpMBI
MOJICKYJT TToJTMepoB. OOBIKHOBEHHBIN M HEOOBIKHOBECHHBIN JTYUH,
MoKa3arenb ABOMHOTO JTYYeTPEIOMIICHUS, OTITUIECKU
AQHHU30TPOITHBIE CpeJibl, oToIMacTHIeCcKuid d3Pdekt. JJunamo -
onTHuYecKuit 3¢ pexT MakcBeuia, TMHAMOOITUMETPHI, YTOJI
ramenus. 3aBUCUMOCTb yTJila TallleHus OT rpaueHTa CKOPOCTH IS
JKECTKUX YaCTHUI] M THOKMX MaKpOMOJeKyl. JlnHamoonTruyeckas
nioctositHHast. COOCTBEHHAs! aHM30TPOITUS MAKPOMOJIEKYJI, €€
3aBUCHMOCTH OT aHU3O0TPOIIMH CETMEHTOB 1 MOHOMEPHBIX 3BEHBEB.
Oddexto MakpoopMbl 1 MUKpOhOpMEL. M3Meperne coOCTBEHHOM
AHM30TPOITNK MaKpOMOJIEKyJT TojumMepa. Pacder dricna 3BeHbEB B
cermenTe KyHa Ha OCHOBaHMH JaHHBIX CETMEHTHOW aHH30TPOIINH,
HU3MEPEHHON METOJI0OM JABOMHOTO Jy4€ "MPEJOMIICHHS B TOTOKE.
Merton [lerepnuna. Pabotet [{BeTkOBa U €r0 MIKOJIBL

Omnpenenenue cpeJHEKBAIPATHYHOTO PACCTOSTHUSI MKy KOHIIAMHU
LENH C TIOMOIIBIO METO/Ia CBETOPACCESHUSL, BACKO3UMETPHH U
pacuer napameTrpa cBepHyTocTH Lenu. Pacyer cermenta KyHa Ha
ocHoBaHuM JaHHBIX 110 (h2)0 , onpenenenHbIX B § - pacTBOpUTENE
METOJIOM CBeTOopaccesiHus. BimsHue pactBopuTens Ha
PaBHOBECHYIO THOKOCTD IENH IToJInMepa, padoTsl L[BeTkoBa,
OckuHa, OpucmaHn.
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[InacTudukanus moarumMepoB

[Inactudukanus, nnactudumupyromwmii 3gpdexr. CoBMECTUMOCTh
MOJIMMEPOB ¢ InacTudukaropamu. Bnusiaue nnactudukaropa Ha
TEMIIEPaTyphl CTEKJIOBAaHUN U TEKy4ECTH, HA MEXaHUYECKUE U
3JIEKTPUYECKUE CBOMCTBA, TEMIIEPATYpy XPYIKOCTH. MexaHn3m




mwiactTuukanuu. BHyTpU- 1 MEXCTPYKTypHast IntacTU(GUKaIus.
Pa6oter Kapruna u KosnoBa. Antunnactudukarys. Teopun
iactTudukanyy. [IpaBuiio MOJIBHBIX H 00BEMHBIX KOH TICHTpAIHI,
WX OTpaHUYEHHOCTh. BinsgHue crpoenns Moiexkyn
macTuguKaTOpoOB Ha UX IuacTHUIHpyoniee aelcTBre. PaboTh
Tarep u CyBopoBoii, Bockpecenckoro u nip.
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CMecu oaMMepoB.

3HadeHue cMecel moaIuMepoB B TexHUKE. COBMECTHMOCTh
noJruMepoB B pactBope. Metox o6pu u Boiiep - KoBenoxku.
Onpenenenue B3auMHON pacTBOPUMOCTH TOJIMMEPOB.
PacTBOprMOCTB M MOJIEKYIApHBIE Macchl moauMepoB. OqHodazHbIe
U 1Byx(a3Hble oJIMMepHbIe cucTeMbl. CTPyKTypa cMeceit
nosiuMepoB. CoBpeMeHHBIE IPEACTABICHNS O CTPOCHUHU
IBYX(a3HbIX KOJUIOMJHBIX CUCTEM IOJIMMED — noaumep. PakTopsl
nx yctoiumnBocTH. [lepexomHsie ciion, pois aare3nn. PaboTs
Borornkoro, Kynesnena, JIumarosa, Yamsix.

MexaHUYeCcKHEe CBOMCTBA cMecel moanMepoB. CMecH 371aCTOMEPOB
JIpYT C APYTOM, 3JTACTOMEPOB C IJIACTUKaMH, TUTACTUKOB JIPYT C
JIpyrom. MeToibl OnpeAeieHrs TEMIIEPaTyp CTEKIOBAaHUS CMECEH
TOJIUMEPOB.

TepMmoanHamuiKa OMHAPHBIX CUCTEM TIOJIHUMED - MOJTHMED.
DHTaNbBIUs CMEIICHUS ABYX oauMepoB. OmnpeaeneHue ee no
3akony ['ecca. Metox Tarep onpeneneHust 3JHepTuu CMELEHUs
I'n66ca nByx monmumepos. TepMonnHaMuUeckas yCTOHYUBOCTh
MOJIMMEPHBIX KOMIIO3ULIMI U TEPMOANHAMHYECKAsE COBMECTUMOCTh
MIOJIMMEPOB. Y CTOMYUBBIE, METaCTaOUIIFHBIE 1 HEYyCTOMYNBEIE
nojauMepHble cuctembl. [Ipumepsl. Bun kpuBbix
KOHIIEHTPAI[MOHHOW 3aBUCUMOCTHU SHEPIUU cMeleHus [ uooca.

OHTpONUS CMEUIEHHS MTOIMMEPOB APYT C IPYTOM.
KomOnHaTropuanbsHas 1 HEKOMOMHATOPHAIEHAS SHTPOITHS
CMeIIeHus. DHTPOMHUS CMEIIEHUS B CTPYKTypa cMmecH. PaboTs!
Tarep. [IpuunHbl, 00yCIOBIMBAIONIAE COBMECTUMOCTD MOJIHMMEPOB.

JlmarpaMMbI COCTOSTHUSI OMHAPHBIX CHCTEM TOJIUMEP - TIOJIIMED U
TPEXKOMIIOHCHTHBIX CUCTEM ITOJIMMED - ITOJIMMEDP - PACTBOPHUTEIIb.
Pa6otel Crotra, Tomma. YeM 00BSICHI€TCS HEMapaIeIbHOCTh
HOJI B TPEYTOJIbHOM quarpamme Kakyro posib UrpaeT pa3HOCTb
rapaMeTpoB B3aMMOICHCTBUS 00OUX IMOJIMMEPOB C OOIIUM
pactBoputenem DazoBbie Mepexo/Ibl B TOHKHUX TUIEHKaX. BrusHue
nedopMupoBaHUs Ha (ha30BBIE TIEPEXObl B CMECAX ITOJIMMEPOB U B
pacTBopax cMeceil.

1.3. HaHpaBHGHI/IC, BHUbI BOCITUTATEIbHOM ACATCIIBHOCTHU U UCII0JIb3YCMbIC TCXHOJIOTHHU

Tabmuma 1.2
Hamnpasienu Bu
arpasie eu A . TexHonorus PesvIILTATEL
BOCIIUTATENBHON | BOCIMTATENBHON | pooromoro oo KoMIeTe s 6}’
NEITEILHOCTU NEITEILHOCTHU NeATeTbHOCTH O0y4CHMA
[Ipodeccuonansu | yuebHo- Texnonorus [TK-1 - Ciocoben 3-4 -
0€ BOCIIUTAHUE UCCIIEIOBATENILCK | CAMOCTOSITENILHON | TIPOBOJIUTH C JleMOHCTpHpPOBATH
asi, Hay4Ho- paboThI COOJIOZICHEM HOPM | TIOHUMaHUe
HACCIIEN0BATENLCK TEXHUKHU METOIO0B




ast 0e30MmacHOCTH UCCIIeIOBaHUS
XUMHYECKHUI MPOLECCOB
SKCIIEPUMEHT, pa3IM4YHON
BKJIIOYasi CHHTE3, MIPUPOJIBI C
aHaIN3, U3y4YeHHe y4acTueM
CTPYKTYPBI U XUMHYECKHUX
CBOIICTB BEILIECTB U | BELIECTB
MaTepuasos,
HCCJIEI0BAHKE
IIPOLIECCOB € UX
y4acTHEM

1.4. TIporpaMma TMCUMILIMHBI peaiu3yeTcs Ha rocyaapcTBeHHOM si3bike Poccuiickoit denepanum .
2. YYEBHO-METOAUYECKOE U UTH®OOPMAIIMOHHOE OBECINEYHEHUE JUCHUIIJIMHBI
DOU3NKOXUMHUS MOJTUMEPOB

DJIeKTPOHHBIE pecypchbl (M31aHMSA)

1. eBstnoBckas, A. H.; Oprannueckas XuMusi 1 BBICOKOMOJIEKYJISIPHBIE COETMHEHUS: COOPHUK KOHTPOJIbHBIX
3alaHui I CTyIeHTOB crennaibHocTu 250403.65 «TexHosorus aepeBoOOpabOTKM» ¥ HaINpaBICHUS
250400.62 «TexHONOTHS JIECO3arOTOBUTEIBHBIX M JIepEBOINEPEepadaTHIBAIOIINX IIPOU3BOJICTBY 3a0YHOMN
dbopMbl 00yueHus : MpakTUKyM.; CHOMPCKUIA TOCYIapCTBEHHBIN TexHojorndeckuit yausepcuteT (Cudl'TY),
Kpacnosipck; 2013; https://biblioclub.ru/index.php?page=book&id=428853 (DnexTpoHHOE N3aHKE)

ITeyaTHbIE U3TaHUSA

1. BumuBkoB, C. A.; ®a30Bble U CTPYKTYpHbIE MEPEXO/bI KUIKOKPUCTAJUIMYECKUX HAHOCHCTEM : y4yeOHOe
nocoowue.; Jlaap, Cankr-Ilerepoypr [u ap.]; 2012 (6 3x3.)

2. Buiukos, C. A.; @a30Bble IEpex0/1bl MOJIMMEPHBIX CUCTEM BO BHEIIHMX NOJIAX : yueOHoe nocodue.; JIans,
Canxr-Ilerepoypr; 2013 (4 5k3.)

3. BumuBkos, C. A.; ®a30Bble epexo/ibl B MOJIMMEPHBIX CUCTEMaX, BbI3BAHHBIE MEXaHUYECKHUM TOJIEM : Yuel.
nocobue Jyist By30B.; M3n-Bo Ypail. roc. ya-ta, ExarepunOypr; 2001 (93 5k3.)

4. , BmmBkos, C. A.; MeTonpl uccieI0BaHMs MOJUMEPHBIX CUCTEM : [yueOHOe mocoOue Il CTyICHTOB,
o0yyJaromuxcsi 1Mo mporpaMmaM OakajiaBpuaTta ¥ MarucTpaTrypbl 1o HampasieHusiM noarotoBku 04.03.01
"Xumusa", 04.03.02 "Xumus, ¢uzuka W MeXaHHKAa MaTepuajioB", 1O TporpaMme CHCHHAIUTETa II0
HanpasyieHuto noarotoBku 04.05.01 "dynnaMeHTanbHas U npukiaanas xumus' |.; M3narenbctBo Ypalibckoro
yHuBepcutera, ExarepunoOypr; 2016 (50 5k3.)

5. BuuBkog, C. A.; TepMoauHamMuKa NOJTUMEPHBIX cucTeM : yueb. mocobue.; AMbB, ExatepunOypr; 2011 (15
9K3.)

6. , Buukos, C. A.; ®u3UKOXUMUS TOJIMMEPOB : IPOrpaMMa CrielualbHON qUCUUIUINHEL; M31-Bo Ypai. yH-
ta, ExatepunOypr; 2007 (100 3k3.)

7. CemuukoB, 0. JI.; BwicokomoneKkynspHble COSAMHEHHUS : YUEOHUK JUIsl By30B Mo cmem. "Xumus'.;
Axanemus, Mocksa; 2003 (90 3k3.)

IIpodeccnonanbubie 02361 JAHHBIX, HHPOPMALMOHHO-CIIPABOYHbIE CHCTEMbI

He ncnons3yrores



Matrepuansl ais aun ¢ OB3

Becy kontent OBC mpencraBieH B Buzae (ailioB crenuanbHOro Qopmara i BOCHPOM3BEIECHUS
CHUHTE3aTOPOM PEUH, a TAKXKE B TECTOBOM BUJIE, IPUTOTHOM JUIsl IPOYTEHUS C UCIIOJIb30BAHUEM DKPAHHOM Ty TIbI
Y HaCTPOUKOM KOHTPACTHOCTH.

ba3snl JaHHbIX, I/IH(])OpMaHHOHHO-CﬂpaBO‘IHLIe H MOUCKOBbIC CUCTEMbI

3. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI

PuznKoXuMus moJimMepoB

Caenennsi 00 OCHAIIEHHOCTH TUCHUILIMHBI CIENUATU3UPOBAHHBIM H J1a00PATOPHBIM
000py/1I0BaHNEM U MPOrPAMMHBIM OOecledyeHuemM

Tabnuua 3.1
Ne Buabl 3anaTui OCHALIEHHOCTD CIeNHAJTbHBIX IlepeyeHb JIMLEH3UOHHOTO
n/n noMelleHuii ¥ moMeleHuii A nporpaMmMHoOro o0ecneyeHus
CaMOCTOATEIbHOM PadoThI
1 Jlextuu Mebenb aytuTopHas C Microsoft Windows 8.1 Pro 64-bit
KOJINYECTBOM pabOunX MECT B RUS OLP NL Acdme
z;’c’;‘;z‘;?m ¢ KOMICCTEOM 1 Office 365 EDUA3 ShrdSvr ALNG
4 SubsVL MVL PerUsr B Faculty EES
PaGouee mecto npemnomaBarens
Jlocka aynuropHas
2 JlabopaTopHubie MebGenb ayauTopHasi ¢ Microsoft Windows 8.1 Pro 64-bit
3aHATHUS KOJIMYECTBOM pabOYHMX MECT B RUS OLP NL Acdmc
CooTor o P KOTIEETEON. ] Office 365 EDUA3 ShrdSvr ALNG
YA SubsVL MVL PerUsr B Faculty EES
Pabouee mecTo npenoaaBarens
Jocka aynutopHas
3 Koncynpranuu Mebens ayauTopHas ¢ Microsoft Windows 8.1 Pro 64-bit
KOJINYECTBOM pabOuuX MECT B RUS OLP NL Acdme
z;"’;zzzf”” ¢ KOMIECTEON 1 Office 365 EDUA3 ShrdSvr ALNG
Y SubsVL MVL PerUsr B Faculty EES
Pabouee mecto npemnogaBarens
4 Texymuii KOHTpob 1 | Mebenb ayauTopHas ¢ Microsoft Windows 8.1 Pro 64-bit
IIPOMEXYTOYHAs KOJINYECTBOM pabOunX MECT B RUS OLP NL Acdme
ArecTanA z;’c’;gz‘;’m ¢ KOMMCETEOM 1 Office 365 EDUA3 ShrdSvr ALNG
Y SubsVL MVL PerUsr B Faculty EES
PaGouee mecto npemnogaBarens




CamocTosiTenpHast
paboTa CTyICHTOB

Mebenb ayauTopHasi ¢
KOJIMYECTBOM paboUnX MECT B
COOTBETCTBUU C KOJIMYECTBOM
CTYJICHTOB

He tpebyercs
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