MUHUCTEPCTBO OBPA3OBAHUSI M HAYKH
POCCHUMCKOH ®EJAEPAIIUN
®EJIEPAJBHOE T'OCYJIAPCTBEHHOE BIODKETHOE
OBPA3OBATEJBHOE YUPEXJIEHUE BBICIIETO OGPA3OBAHUSA

«MHT'YIICKAHN T'OCYJIAPCTBEHHBINA YHUBEPCUTET»

Kadeapa xumuu

YTBEPXJIAIO

Bateiros 3.0.

20/ r.

PABOYASA TIPOI'PAMMA JUCTIIUILJINHBI

BBICOKOMOUJIEKYJISIPHBIE COEAUHEHU S

PakyJbTeT: XUMUKO-0MOJIOTHYECKHA

Hanpasienue noArorosku /cnenuaasHocts: 04.05.01.
dyHIaMeHTalbHas ¥ NPUKIaHass XUMUSL.

IIporpamma: crneuuanureTt

KBanndukxanus (creness) BbInycKHUKa: XUMUK. [IpenoaBatenb XUMAKA

®opma 00yyeHusi: O4Has

MATAC 20 7% r.



CoctaButenu pabodel NporpaMMel

JOLEHT, K.X.H. 77" /__Kutnesa JL.U. /

PaGoyast nporpaMma yTBepJIeHa Ha 3aceJaHuH Kadeapbl XUMHH

ITporokon 3acenanus Ne £ ot «

/ 3apenyrouuii kadenpoii

!/ Cynareirosa 3.X. /

PaGoyas nporpamma ogo6peHa yuyeGHO-METOIUYECKHUM COBETOM

XUMHKO-0HONOTHYECKOrO_(axynbTera

[Tporokon 3acenanus Ne “7 ot «.Zf » W 207 ¢

l'Ipe,uce,uaTenb y‘leﬁHO-MeTOI[I/I‘-ICCKOl"O COB€Ta

ITnueBa A.M./

HporpaMMa pacCMOTpEHa Ha 3aCCIaHHH Y4yeOHO-METOIUUECKOr0 COBETA YHHUBEPCHTETA

npoToKon Ne 2 OT « A3 y oALAL 9 7¢ f .

l'Ipe,uce,uaTenb Y4eOHO-MeTOOUYECKOTO COBETA YHUBEPCHTETA

_ Xamarynbros I11.B. /




1. MEJTH OCBOEHWS YUEBHOW INCITATIINHBI

I_[e.l'lﬂerl OCBOCHHSA AUHCUMILIHHDBI «BbICOKOMOJICK'yJ'Iﬂprle COCAHHCHHUSA»

ABJIAIOTCAH:

- (hopMHUpOBaHHUE y CTY/I€HTOB MpejacTaBleHHs 00 OCOOEHHOCTAX CTPOeHHS, PU3HUeckux

Y XHMUYECKUX CBONCTB BbICOKOMONEKYNApHbIX coeqnHeHui (BMC),

- U3YHYUTb OCHOBbBI HAYKH O NMOJHMEpPaX U €€ BaKHeE e MNPAKTHYECKHUE TIPUTONKEHNS!
CBOICTRA BbICOKOMOJIEKYJIAPHbIX COGI[MHCHHFI, OTJAWYHbIE OT CBOWCTB HU3KOMOJICKYJIAPHbBIX
BEWECTB, METOABI CHHTE3a U XUMHYECKON MO}IH(I)HK&HHH TMMOJIMMEPOB, 0COOEHHOCTH

arperatHeixX, (pasoBbIX U PU3HISCKHUX CBOWCTB MOJIHMEPOB.

2. MECTO YYEBHON TUCUUIIJIUHBI B CTPYKTYPE ONOM BO

Kypc «BbICOKOMONEKYISIpHbIE COENUHEHUS» BXOAMT B 0a30BYKD 4acTbh AUCLMIIAMH W
u3yvaercs B 7 cemectpe;, oObeKTHBHAs OCHOBa (OpMUpOBAHUsS (PyHAAMEHTATLHONW Hay4YHON
OUCLMIUTHHBL «BBICOKOMONEKYISIPHBIE COCAMHEHHS» 3aKIIOYAeTCsS B TOM, YTO MOJUMEPHOE
cocTosiHie— ocobas (opMa CyLIeCTBOBAHUS BELIECTB, KOTOpas B OCHOBHBIX (hU3HMUECKUX U

XUMHYECKHUX TMPOABICHNAX KAYECTBEHHO OTJIMYACTCA OT HU3KOMOJICKYJIAPHBIX BELWIECTB.

Taéauua 2.1.

Cas3b AMCLUNLTHHBI «BbICOKOMOIEKYASIpHbIE COeIMHEHU» ¢ MPelecTBYOIWHUMH
AHCLUIIHHAMH H CPOKH MX H3YUEeHHUSI

Kon IIIvlCl_[l/Il'IJ'll/lel, npeamecTeyromnue AMCUUIIINHE CeMeCTp
AUCLHUMNJINHBI ((BbICOKOMOJ'leKy.HﬂprIe COCOHHCHUA»

b1b.6 Martemartuka 1-4
b1.B.7 Dusuka 1-4
bl1b.12 Heopranmyeckas Xxumus 23

B1.6.19  |KBanToBas xumus 4
b1.B9 Crpoenue BewecTsa 5
b1.b.14 Opranunueckas X MMus 5,6

B1.B.15 Du3nueckas xuMusl 5,6




Tadauua 2.2,

Cea3b AHUCHHIITTHHBI «BBICOKOMOJICKleﬂprle COCAHHECHHA» ¢ MOC/IeAYHWIHMH
AHCUUINLTHHAMH H CPOKH HX H3YYCHHSH

Kon JMCLUMMIAKHEL, CleayoLIHe 33 AMCLUILIMHON Cemectp
AVCLMIIHHBI «BbICOKOMONEKYIAPHbIE COEAUHEHUSAY
b1.b.21 Konnonanas xumus 8
B1.B.O/1.4 |Teopernueckue OCHOBbI HEOPraHMUECKON XUMHH 8
BI.B.JIB.2 |MeToabl OpraHMuecKoro CHHTe3a 9
b1.B.20 du3ndueckyue MeToabl HCCSIOBAHHSA 8

B pPe3yabTaTe OCBOCHHA NHCLHILJIHHBI oﬁyqammuiflcu AOJIZKCH?

e 3HaTh:

- - CTPOEHHE MOJUMEPHbIX MATEPHANIOB, KJIACCUPHUKALMIO, H3OMEPHIO, CIIOCOOBI MOTYyUeHHS,

xumuyeckue npeppammenus BMC u npuMeHeHNe HX.

* YmerTb:

- = UCMOJIb30BATb pa3/iIMiHbIC METONbI UCCJIEAOBAHNA 1)1 U3YHEHUA CBONUCTB U CTPYKTYPhI

MIOJINMEPOE;

-  ODOCHOBBIBATD BbI60p TCXHOJIOTHYCCKUX MPUHOWUNOB MNONAYUYCHHS OCHOBHBIX THUIIOB

MOJHUMEPOB.

¢ Baagern:

- HABBIKAMU  XUMHYCCKOrO  3KCICPHMEHTA,  OCHOBHBIMH  CHHTCTHHYECKUMH U
aHATUTUYECKUMH METOAaMHU MONY4YeHHsl U UCCEeA0BaHHU XMMHYECKHX BELLECTB U peaKkLnii;
- HaBblkaMH padOTbl HAa COBPEMEHHONH yueOHO-Hay4HOH annapatype NpH [pOBeIeHHH
XHUMHYECKUX YKCMEPUMEHTOB;

- METOAAMH PerucTpaLry 1 o0padOTKU Pe3yabTaTOB XMMHUYECKHX 3KCIePUMEHTOB;

- OCHOBaMH T€OPHH (PyHIaAMEHTANIbHBIX Pa3fesoB XUMHH.



3. KOMINETEHIIHHA OBYUYARKOIIETOCA, POPMHUPYEMBIE B PE3YJIBTATE

OCBOEHHWS AUCLUTLINHBI

[Mpouecc usyueHuss AUCUMNIKMHBLL HAaNpaBieH Ha (POPMHUPOBAHUE 3JIEMEHTOB CAENYIOLIHX
koMnereHuuii B cootBercTBuM ¢ PI'OC BO u OIIOIT BO no gaHHOMY HampaB/ieHUIO

NnoArOTOBKU:

a) oomenpodeccuonanbubix (OINK) — OIMK-2;

6) npodeccuonaanubix (ITK) — IK-4, TIK-5.

Taoauna 3.1.

MaTtpHua cBsi3H KOMIIETEHLUHH, (POPMHPYEMBIX HA OCHOBE H3YYE€HHSH JHCUHILTHHBI
«BbICOKOMO/IEKYISIPHBIE COCAHHEHH», C BPEMEHHbIMH 3TANIAMH OCBOEHHS €€ COJePIKAHHSA

Konnl KomneteHius Cemectp
KOMMeETEeHL U U3yUeHHs
(Pr'OC)
OIK-2 Bnanenue HaBbIKAMH XUMHYECKOro JKCNEPUMEHTA, 7
CHUHTETHYeC-
KUMM M aHAJIMTHYECKMMU METOAaMH NOJYy4eHHs U UCCAeNOoBaHUs
XMMHYECKHUX BELLECTB U peakLinii
[1IK-4 CnocoOHOCTb NMPUMEHSITb  OCHOBHbIE  €CTECTBEHHOHAyuHble 7
3aKOHbI NPH 00CYKAEHUH MOTYHYEHHbIX Pe3yJIbTaTOB
[K-5 CnocodHOCTE npHOOpeTaTh HOBBIC 3HAHHA C MCMOJb30BAHUEM 7

COBPEMEHHBIX HAy4YHbIX METOAOB M BIAJE€HWE HMHW HAa YPOBHE,
HeoOXOOUMOM  n1iA  pelWeHHs  3aJay, WMELHX  ecT-
€CTECTBEHHOHAYUHOe  COAepKaHWe W BO3HUKAWIUX  MpH
BbIMOJHEHUH NPodecCUOHaNbHbIX PYHKLNIA




4. OFBEM JACIHUTINHBI A BUABI YUEBHOW PABOTHI

Tabanua 4.1.
Ob6bem AHCUMIVIHHBI H BHABI Y4e0HOH padoThl
Buna yueGHoii paoTbl Bcero uacos 7
cemMecTp

OObu1as TPyAO0EMKOCTb AUCLUTIIHHEI 180 180
AyIouTOpHBIE 3aHATHS 86 86
Jlekuuu 34 34
JlaGopaTopHblie 3aHATHS 50 50
Kontpons camoctosirensHol padots! (KCP) 2 2
CamocrositensHas padora ctyaeHTos (CPC) 67 67
Konrponb 27 27

5. COIEPKAHUE JUCUHUINTJIUHDBI, CTPYKTYPUPOBAHHOE IO TEMAM
(PABIEJAM) C YKASAHUEM OTBEAEHHOI'O HA HUX KOJTHYECTBA
AKAJEMAYECKAX BN ACTPOHOMNYECKAX YACOB M BHIOB YUYEBHBIX
SAHATHU

Tabanna 5.1.
CTpYKTYpa H colep/KaHHe JHCHHILTHHBI
Pa3aes1 AHCHHILJIHHbI Buabi dopma TEeKyIEro
n/ "
o yueOHoii padoThl KOHTPO.14
yCneBaeMoCcTH

cemecTp
Henens cemecTpa

Jlex, JIab. Cam.
pao. pao.




Henn u 3ama4u
aucuuIIMHel. IloHaTtus
TEPMHUHBIL. KJ‘IaCCl/I(bl/IKaLlI/IFI
W HOMEHKJIaTypa TMoJiuMe-

POB.

Ompoc

PanukanpHas nonumepusa-
uust. Kunetuka paaukanb-

HOW NMOJUMEPU3ALNN.

(8]

Konnoxksuym
Nel

(VN

Hounas  nonumepusaums.
AHUOHHAA M  KATUOHHAs
noauMepusauus. KuHetuka

WOHHON NMOJUMEPHU3ALINN.

Konnoksuym
Ne2

Ilennas cononumepusauus.
HonHas cononumepuzanms.
PanuxanbHas conogumepu-
3auns. KoopamnauuoHnHo-
WOHHAs TIONMMEpPU3aLns

B IIPHUCYTCTBHH KaTalH3a-

TOPOB

(9]

Konnoksuym
Ne3

HoHHO-Kk0OpAMHALIMOHHAS
nonuMepusanust. Kuxneru-
Ka MOHHO-KOOPAHHALIMOH-
HoW monaumepusauuu. Jpy-

¢ BUABI MOJTUMCPU3ALIUN.

(8]

TTonukongencauus. MoHo-
Mepbl s TIOJIMKOH/eH-
cauuu. KuHeruka nojaukoH-
geHcauuy, CoOnonuMKOHAEH-

Calusi.

TecroBbIi
KOHTPOJIb

OCHOBHbIE MCTOAbI
OCYIIECTBICHUA  PEeaKUui

CHHTE34a MTOJIMMEPOB.




XUMHUECKUE TPEBpaLlCHUs
nonumepos.  PeakuuoHHas
CTIIOCOOHOCTb  NOJUMEPOB.
Lukauzauus. [Tpespawenue

TPEXMEPHBIX TTOJUMEPOB.

(8]

TecToBBII
KOHTPOJIb

Peakuuss  pecTpykuuu H
CIIMBAHHUS MAaKPOMOJCKYIL.
TlpeBpaluenus noaumMepoB
npu HarpeBaHuy,
OKHCJACHMM ¥  OeHCTBHH

W3TyHEHU.

Konnoksuym
Ned

10

CsoiicTBa PacTBOpOB
NoJUMEpOB. Bausanue
pa3nuuHbIX  (PakTOpoB Ha
PAacTBOPEHHE  NOJIHUMEPOB.
TepMoaHHaAMHKa pPacTBOPOB

NOJUMEPOB.

O

(8]

Konnoxksuym
Ne5

11

MonexkynapHas Macca
noauMepos. MeToabl onpe-
nenenns MM, Cpenne-
YHCJIOBAs, CPEemIHEMaccoBas
W CPENHEBA3KOCTHAs MOJe-

KYJIAPHBIE MacChl.

(8]

12

AmopdHble 1 kpucTan-
Judeckne noaumepsl. Kpuc-
TAJUTH3ALMSA NOIUMEPOB.
@akTOpbl  BAMAIOIINE Ha

KPUCTANTN3alHIO.

—

TecToBbIi
KOHTPOJIb

MezomopdHOEe  COCTOsIHME
noaumepos. JKuakue kpuc-
TaJLJIBL TepmoTponHsIe,
JUOTPONHbIE KUAKUE

KpUCTAJIbI.

KonnoksuymNe6




14

CsoiicTBa KpUCTaJITH-
YECKHX MOJUMEpOB. Mexa-
HUUecKne CBOHCTBA 3aKpHC-
TaJIN30BAHHBIX W  OPHEH-

THPOBAHHBIX MOJHMCPOB.

[S—

I

TecToBHIN
KOHTPONb

15

Hedopmauns  monnmepos.
ITnacTuueckas medopmarus

H BA3KOEC TCHUCHUCE.

TecToBbIi
KOHTPOJIb

16

OcobeHHOCTH MONIEKYJISIP-
HOTO CTPOEHHs! IOTHMe-
poB. 'ubkocTb MakpoMo-
JIEKYJ H €€ CBA3b C hu3m-
KO-MeXaHHYeCKUMU

CBOWCTBAMHU MOJHWMEPOB.

[S—

I

TecToBBII
KOHTPOJIb

17

CrexnoobpasHoe U BbICO-
KO3JIACTHYHOE COCTOSTHHE
nonumepos. Penakcaunosn-
HBIC MEXaHHYECCKUE

CBOICTBa NMOJINMEPOB.

TecToBbI
KOHTPOJIb

18

Bsskotekyuee coOCTOsIHUE
MMOJINMEPOB. Me’TOIlbI
onpenenetusi pU3NIECKnuX

COCTOSIHUH IOJIHMEPOB.

[S—

I

TexcTOBBINA
KOHTPOJIb

WUroro:

34

67




Taoauna 5.2.

Konkperusanus pe3yJbTaToB 0CBOEHUS ANCLHUILTHHBI

OIlIK-2  Baaoenue nageikamu  HpOGEOCHUS  XUMUYECKO20 — OKCHEPUMENUMd,  OCHOGHbIMU
CUNMEMUYCCKUMU U ANAAUMUYCCKUMU MEMOOAMU NOAVYETIUA U UCCACOOBANUS XUMUYECKUX

6EUECME U PEeAKYUT.

3HaTh! CoA€pKaHUE METOIOB YMeTh: Bbl6L1paTb MeToA | Brnaaerh: HaBbIkamu npoBene-
MOoAy4eHnsa Hu  HUCCACAOBAHUA | UCCICIOBaHUA, METOAUKY | HUA XUMHUHYECKOTO JSKCIepu-
XHUMHUYCCKHX BCLICCTB H | IPOBEACHNA SKCNIEPUMEHTA , | MEHTA, OCHOBHbIMU CHUHTECTH-
peaKuuﬁ. TIaHUPOBaTb XUMWUYECKMIT | YeCKUMH M aHaJUTUUSCKUMU
SKCNMEPHUMEHT, OMNHUCLIBATDb | METOOAMU TMOJIYHYEHUA "
NMOJIYYICHHBIC PE3YNIBTATDI. HCCeqOBaHWA XUMHYCCKUX

BELUECTB U peaKkLHii.

[IK-4  (Cnocobrnocme npumensims OCHOGHbIE eCMeCEenoNAy Ibie 3aKonbl NP 00Cyacoeni

HOAYHCHHBIX PE3YALMAMOE

3HATB: OCHOBHbBIE €CTECTBEH- | YMeTb: UCIOJb30BaTh OC- Baagers: conepxanuem ec-
HO-Hay4HbI€ 3aKOHBI. HOBHbIE €CTECTBEHHOHAY4- | TECTBEHHO-HAy4YHbIX 3aKO-
Hbl€ 3aKOHbI A5 ONUCAHHUS | HOB.

CTPOEHHS U CBOICTB Bellle-
CTB, 1)1 OOBSICHCHHUS pe-
3yJIBTATOB XUMUYECKHX IKC-
nepuMeHTOoB; 11 o0bsAcCHe-
Hus cneunduku noseaeHus
XUMHYECKUX COeIHUHEHUMN;
00OCHOBbBIBATb MOJYUEHHbIE
BBIBOJIBI, TPUMCHSATh
METOObI MATEMATHYSCKOTO
aHanu3a npu peLeHnu
NPUKJIAIHBIX 32724,

IIK-5 Baaoemie coGpeMennsim  KOMROIOMEPHbIMY  MEXHOA0USMI  HPU  HAAHUPOSAIINN
uCCACOOBANUT, NOAYYeNUl U OOPAOOMKe "PEe3VAbMamMOos HAYyYILIX DKCHEPUMENMOS, COOpPe,
00padomye, Xpanenu, RPEOCAasIeniy i RePeoaye nayuno ungopyayun

3HATB: OCHOBHbIE METOIbI, YmeTb: nosy4yaTb,XpaHuth, | Baagersb: COBpPEMEHHbIMU
Crocodbl M CPeacTsa noiye- nepepadarbiBaTh HHpOpMa- KOMITBIOTEPHBIMH TeXHO-
HUsl, XpaHeHUs1, epe-padoTKH | LHIO; HCNIOJb30BaTb COBpe-
UH(POpPMALIUU, OCHOBHBIC TEX- | MCHHBIC KOMITBIOTCPHBIC B TIOTHAMI TIpH TLIAHNPOBAHUH
HHYCCKHE CPEACTBA KOMITBIO- yueOHO U HAy4YHO-UCCJIe- UCCIIENOBAHNH, NOTYYEHUN H
TeprlX CHCTEM, OCHOBHLIE ,E[OBaTeﬂbCKOI‘;l JeATENBbHOC- 06pa60TKe peSy.HbTaTOB 3KC-
BO3MOYKHOCTH BBIYUCIUTEN b- TH. -

_ . nepuMeHToB, cbope, obpa-
HbIX CUCTEM, YCTPOICTBO H
NPUHUMMBI 00paboTKH HHOp- OOTKE, XPaHCHHH, MpEICTaB-
MalLUH CHCTEMAMH MYJIbTHME- JICHHH U TEpenadve Hay4vHOH

Aua, COBPECMCHHBIC KOMITbIO-

- MH(pOPMALINH.
TEPHbIE TEXHOJIOrHH 06padoT-




KH Pe3yJbTATOB HAYYHBIX
HcclieIoBaHNH.

Conep:ranne JTHCUHILIHHBI «BbICOKOMOJIEKYISIPHBIE COeTHHEHHS»

L. OCHOBHBIC TIOHATHS ¥ OINPCACICHUS. MOJMMEP, OJHIOMED, MaKPOMOJICKYJIA,
MOHOMEpPHO€ 3BEHO, CTeNeHb MOMUMEPU3aLiMM, KOHTYPHAs JUIMHA LIeNH, MOJIeKYIApHble Macchl 1
MoJieKyisipHO-mMaccoBeble pacnpenenerus (MMP). Baxueline CBOHCTBA MONMMEPHbIX BELIECTB,
Oo0yCNOBNEHHBIC OONBIIUMK pPa3MEpPaMH, LCHHBIM CTPOCHHEM, THOKOCTBIO MAaKpOMOJICKYL.
Knaccudukaiima moauMepoB B 3aBUCUMOCTH OT TMPOUCXOXIEHUS, XUMHHYECKOTO COCTaBa H
CTPOEHHS OCHOBHOH LenW, B 3aBHCHMMOCTH OT TOMOJOTMM Makpomonekys. [pyrue
knaccuukanuoHubie npusHaky. OcoberHoctn BMC, mX OTIHYME OT HHU3KOMOJCKYJISPHBIX
COCOUHECHMUIA.

2. Knaccudukalivss OCHOBHBIX METOAOB MOJyueHus nonumepoB. Kiaccudukauus
LIETTHBIX MOJHMEPH3ALHMOHHBIX TpoueccoB. [ToHATHE O LenHbIX peakuusax. MexaHn3Mbl peakuHH
LICMHOM MONMMMEPH3aLUN. DJIEMEHTaPHBIE aKThI MpolLecca HEnHOM nonuMepu3aunu. CKkopocTh 1
SHEPTUs] OTAENbHbIX SJIEMEHTApHBIX aKTOB. PeaklMOHHAs CNOCOOHOCTb MOHOMEpPOB U
PamgnKanos.

3.  PagukampHas moauMepHsauus.  MeTomel HMHULMHPOBaHHA  (TepMHUCCKas,
doToxumMmueckas, paanalMOHHAs, 3JekTpoxumuueckas). Poct u oOpbie Lenu. Peakuus
nepenayvy Lerny.

4. HonHas monmuMepH3auus. BHABI HOHHOH MNOMMMEPU3ALUHY, KAaTaJIH3aTOPbl HOHHOMN
nonumepusaunu. KartvonHas mnomuMepusaums. Karanuzatopsl. OOpasoBaHMe aKTHBHOTO
LUeHTpa, pocT W o0peiB wenu. Peakumu nepenaud uenud. AHWOHHAA mMonumepusauus. Tunbl
KaTaan3aTopoB. MEXaHU3M 3JICMEHTApHBIX peakuuii oOpasoBaHHS aKTHBHOTO LICHTpPA, POCTa,
o0pbIBa Lienu Npy aHHOHHOH NoNMMepHu3alMi. AHHOHHO-KOOPAMHALMOHHAS MTOJIMMEPU3aLHsL.

5. Tlonsarne o crepeoperyasapHeix nonumepax. CHHTE3 ONTHYECKH AaKTHBHBIX
CTEPEOPETYIAPHbIX MoauMepos. [lomuMepHsalys Ha TETEPOr€HHBIX CTEPEOCTICLIU(DHUESCKIX
karanuzatopax.  Conomumepusauus.  PaaukanbHast — comonumMepusauus.  KaTuoHHas
conosMMepusanns. MexaHH3M M OCHOBHbIE 3aKOHOMEPHOCTH MpOLEcca COMONMMEPH3aLNH.

IIpusursie u 6mokconomMepsl. CrocoObl NPOBEACHHUS MPOLIECCOB COMOMNMEPH3ALIIH.



6. Crynenuaras nonumepuszauua Ilonukonzencauusa. OcCHOBHbIE — pa3nuuus
MOJUMEPH3ALHOHHBIX H MOJMKOHAEHCALHOHHBIX MPOLIECCOB. Tunei peakuui
NOJHKOHACHCALINU. MeXaHU3M paBHOBECHON MOMUKOHACHCALMH. . CTIOCOOBI TPOBEICHUS.

7. Tloaumepusaums LMKJIMHECKHMX MOHOMepoB. TepMOAMHAMHKA mnpolecca. BiausHue
YCIIOBUH TNPOBEAEHHUA PEAKIUM Ha PABHOBECUE (LMK - TMOJUMEP» MEXaHU3M, KHHEeTHKa,
0COOCHHOCTH MOJHMEPH3ALHH IHKIHYSCKHX MOHOMEPOB.

6. Kondurypauus MakpomMonekyabl U KOHpUrypaunoHHas usoMepus. CrepeousoMepus
U CTepeoperylisipHble MakpoMoaekynbl. M30TakTuueckne W CUHIHOTAKTHYECKHE TIOJHMEPDI.
brkHMi 1 qanbHU KOHPUTYPALHOHHBIN MOPSIIOK.

9 KoHdopmauvoHHas u3oMepust U KoHpopMauus MakpoMmonekyabl. THOKOCTb
Makpomonekyisel, (Gaktopbl, Bnusiomue Ha Hee. CBOOOAHO-COUNEHEHHas Lenb Kak
UICANH3UPOBaHHAsl MOAENb T'MOKOH Makpomonekynbl. CpeaHHe pasMepbl MaKPOMOJEKYIBI C
YYETOM MOCTOSIHCTBA BAJIEHTHbIX YIJIOB. JHepreTHdeckle Oapbepbl BHYTPEHHEro BpallleHUs.
CBsi3b rHOKOCTH MAKPOMOJIEKYJT C HX XHMHUYECKHM CTPOEHHEM.

10. ®a30BEIC U arperaTHbIC COCTOAHHUA TNOMHMEPOB. AMopdHBIE mOAuMepel. TpH
busuueckux  cocTosiHus  amopdHbIX  nonumepoB.  CoOBpeMeHHble  TPENCTaBleHHs O
3aCTEeKJIOBAHHOM COCTOSHMM nonnmepoB. OcoOeHHOCTH TONMMEPHBIX CTeKos. XapakTep
TCIIOBOrO IBIJKCHHS B TOJHMMEPAX HIDKE TEMIEPATyphbl CTEKJIOBaHHA. MEXaHH3M mHpoLecca
CTeKJIOBaHUS. BbICOKO3IaCcTHUECKOE COCTOSHME MOJMMEpOB. XapakTep TenjIOBOrO JBHKEeHUs
MaKpOMOJIEKYJl BbllIe TeMIepaTypbl CTEKJOBaHHsA. PenakcallMOHHBIN xapaktep nepexoma H3
BBICOKO3JIACTUYECKOrO COCTOSHHSA B 3aCTCKJIOBAHHOE. JHEPrus aKTHBALIMHK mpoLecca. DakTopsl,
BAMSAOLLME HA TeMNEepaTypy CTEKJIOBaHUS.

11. BsAskorekyuee cocTOsiHME TMOJMMepOB. MexaHu3m BA3koro TedeHus. Peonorus
pacmnaBoB MONUMEPOB. AHANH3 TEPMOMEXAHMYECKUX KPHUBBIX. 3aBHCHMOCTb TEMICPATYpPhI
BSI3KOrO TeHeHUsl OT MONEKYJIIpHOI Macchl. AHOManus BA3KOro teuenus. @opMosaHue n3aenuit
U3 MONIUMEPOB B PEXXMME BA3KONO TeYEeHHUs.

12. Kpucrannuueckue  nonumepel.  OTiMynMe  KPUCTANIMYECKOIO  COCTOSTHHSA
HU3KOMOJICKY/IAPHBIX H BBICOKOMOJICKYJISIPHBIX BEILECTB. CTEMECHb KPHCTAIIHYHOCTH. Y CJIOBHS,
HeoOXOoAMMble AN KPUCTALIM3alMU  HOJUMepoB. TepMOAMHAMMKA  KPUCTALIU3aLMU.
Cneunduka ¢a3oBbix nepexomoB nepBoro poma y nonumepos. DakTopbl, BIHAOLME HA
TEMIEPATYPY IUIABICHHS.

Kunerunka kpucranausauuy noauMepos. BnusiHue TeMnepatypbl Ha NPOLECC KPUCTAIH3ALIHM.
N30TepMbl pacTsyKEHUS U MOJIEKYJIAPHBII MEXaHU3M «XOJIOZHOTO TE€YEHUS» KPUCTAJUTUYECKUX

NMOJTUMEPOB U MOTUMCPHBIX CTCKOJ IPH PACTANKCHUH.



13 ’Kungkokpucraninueckoe COCTOAIHHE NMOJINMEPOB. O6pazoBanne
WUIKOKPUCTANITUYECKUX CHUCTEM Yy JKECTKOLENHBIX roauMepoB. (Pa3oBble paBHOBECHS.
[IpakTHueckoe 3HAYCHUE SKUIKOKPUCTAIIMHYECKOrO COCTOSHUS (O MONYYCHHS BOJIOKOH,
MHANKATOPHbIX CUCTEM U AP.).

14 HagmonexynspHas opranuzaunsi aMmopdHbIX [OJHMEPOB U €€ BIMSHHE HA CBOHCTBA
noauMepHBIX Tela. HamMomekysapHas CTPyKTypa KPUCTALIMYECKUX NoauMepos. CoBpeMEHHbIE
METO/1bl UCCIIENOBAHUSI CTPYKTYPbl IOJIHMEPOB.

15 Jedpopmaunonnele cBoiictBa amopdHbIX nonumepoB.  Ynpyrue aedopmauunn
3aCTCKIOBAHHBIX  MOJNMEPOB. BBIHY)KICHHAs 3MacTUYHOCTb, €€ Tpeneil.  MeXaHu3M
BBIHY>(/IEHHO-3J1acTHYeckuX Jedopmaunii. TepMoaMHAMHKAa M MONEKYNSPHbI MexaHU3M
BbICOKODJIacTHYeCKOH aedopmaunn. [lpuHUMD TeMnepaTypHOBPEMEHHOH Cynepro3HLUH.
PenakcallMOHHBIE CIIEKTPBIL

16. Jlepopmaumss KpUCTALIMHYECKUX MONUMEPOB. AHain3 AedOpMalMOHHBIX KPHBBIX
3aCTEKIOBAHHBIX W KPHCTAIJIMYECKHX MOJIHMEPOB.

17 IlpoyHOCTHBIE CBOMCTBa MOMUMEPOB. (OCHOBHBIC TIOHSATHS U ONPCOCIICHHS.
JlonropeuHOCTb nonuMmMepoB. MexaHH3M paspyLueHHsl MONUMEPHBbIX MaTepuaoB. BiusHue
HaAMONEKYJIAPHBIX CTPYKTYP Ha MEXAHWYECKHE CBONCTBA MOJMMEPOB.

18. Makpomonekynbl B pacteopax. Halyxanue monmumepos. @axkTophl, OMPEACISIOIINE
HaOyxaHue. KuHeTnka M TepMoaMHamuka HaOyxaHusi. PacTBOPUMOCTb  NOJAMMEPOB.
TepmonnnaMuuecknii  kpurepuii  pactBopumoctH. a3oBble  Auarpammbl  NOJUMEP -
pacTBopuTeNnb. BiusHUe pasauyYHBIX (PAKTOPOB HA TCPMOAMHAMUKY PAaCTBOPCHHS MOINMEPOB.
Kputuueckue Temneparypbl pacTBOPEHHSI.

19. TepmoanHamMuveckoe MOBEAEHHE MAKPOMOJIEKYJ B PACTBOPAX M MX OCOOEHHOCTH MO
CPaBHCHUK) C MOBEICHUEM MOJICKYJ HH3KOMOJCKYAPHBIX BellecTB. PasbaBneHHBIC PacTBOPEI
nonumepoB. CoBpeMeHHble TeEOpUHM pacTBOPOB MouuMepoB. Peonorunueckue cBoiicTBa
pa30aBIeHHbIX pPacTBOPOB MOJMMEPOB. XapakTepUCTHUECKas BSI3KOCTb. BiusiHME NpHPOb
pacTBOpUTENA, MOJEKYJNSAPHOW Macchbl, TEMIMepaTypbl HA XapakTEPHCTHYECKYID BS3KOCTb.
KoHLEHTpHPOBaHHBIC pPacTBOPLI MOJIUMEPOB. 3HaucHNe U3YUCHUS BSI3KOCTH
KOHLIEHTPUPOBAHHbIX PAacTBOPOB MNOJAMMEPOB /sl TEXHOJIOrHMH XMMHYECKMX  BOJIOKOH.
Cosmectumoctb nonumMepos. OnpeneneHue B3aMMHON pacTBOPHMOCTH MTOJIMMEPOB.

20. XuMHYeCKHE DPEaKUUM, HE MPHUBOMALIHE K H3MEHCHHIO CTCINCHH MOJUMEPH3ALNU
makpomonekys. OcoOeHHOCTM  PeakLHOHHOH  CMocOOHOCTM  (YHKUMOHANbHbIX  rpymn
makpomosiekys. [lonumepananorudnble mpeBpamieHus. BnusHue MakpoMONEKyNsipHOIO
CTPOCHKSI MONUMEPA HA 3aKOHOMEPHOCTH MOJMMEPAHAJIOMMYHBIX NpPEBpalleHU. PasznmuHble

THIIbI MOJIMMEpaHaNOTUYHBIX npeBpameHui/’l (peaxunn 3AMCLUCHNA, NPUCOEAUHEH NS,



OTLUENJIEHUH, M30MEpHH B MOJUMEPHOH Leru). [Tpumepnl UCTOJIb30BAHNA
NOJUMEPAHATIONHYHBIX TIPEBPALLEHHH AJis MOJYUE€HHs HOBBIX NMOJUMEPOB

21 BHyTpuMonekynsapHele peakuun. Ilomuumknausauus B MOJUMMEPHBIX — LIETHIX.
JlecTHHUYHbIE U MOYNEeCTHUYHbIE MOJUMEpPbl, METOAbl UX MONYUE€HUS U OCOOEHHOCTH CBOICTB.
Tepmonpespawenne 1 kapOOHM3ALMA TONUMEPOB. MEKMaKPOMONEKYIAPHbIE PEaKLHH.
Bianmopeficteie  mosuMepoB ¢ MONM(YHKLUMOHAIbHBIMH  COSNMHCHHAMU.  Peaxumnn
CTPYKTYpUpOBaHMs  nonuMepos.  M3meHeHMe  CBOICTB  MNONMMEPOB B pe3yJbTaTe
CTPYKTYPOOOpa3OBaAHHSL.

22 JlecTpykuys NOIUMEPOB. XUMUYECKAs ACCTPYKLUS (THAPOIN3, AJIKOTOJIH3, ALHA0IH3,
OKUCNUTENbHAA AeCTpYKUMs). JlecTpykuus NonuMMepoB B pesyibraTe (PU3MYeckuX BO3AeHCTBUI
(Mexanunueckas, Qoroxumuueckas, paaUaLMOHHO-XUMHYECKas, Tepmuueckas). MexaHusMm u
3aKOHOMEPHOCTH  TEpPMHMUYECKOM mecTpykuuu. J[lenmomumepusauus. TepMOOKUCIUTENBHASA
AecTpyKuus noauMepos. [Tpunimuns! crabuamusaumu.

23 Mcnonb3oBaHHe XUMMWUYECKMX pEakUWMi MAKpPOMONEKYJ MO  XWUMHUECKOro H
CTPYKTYPHO-XMMHUYECKOTO  MOOU(DUUHPOBAHUS MOJUMEPHBIX MATCPUAJIOB W M3AENHIL
HanonHeHHble nonuMepsl.

24. ®usnueckas Moaudukauus. Cnocodbl mposeneHus Gpu3nueckoil W XUMHYECKON
momgupukayy. [Tnactudukanus, SaacTUGHUKALMS, JETHPOBAHHE - MCEXAHH3M H CBS3b CO

CBOMCTBaMH.

6. OBPA3OBATEJ/IBHBIE TEXHOJIOI'HHA

B nponecce o0yveHus MCnonb3yrOTCA TPAAHLHMOHHBIE 0OPa30BaTENbHbIE TEXHOJOIHH
(nekuuu, ceMMHapbl, NpakTH4eckie padoThl) M aKTHBHbIE WHHOBALMOHHbIE 0Dpa3oBaTelbHble
TEXHOJIOTUU:

1. CemuHap B IHAJIOTOBOM PEXKHME MPUMEHSETCS B OCHOBHOM IMpH OOCYKACHUN

BBICTYIUIEHMIT CTYI€HTOB C A0knafaMH (pedepaTamu)

2. T'pynnosoii pa3dop pe3yabTaToB KOHTPOJIbHBIX paboT

B uenom NpH HU3y4€HUN KypCa AKTHUBHbBIC W HHTCPAKTHBHLIC (bOprI NpoBEACHM

3aHATHI COCTABILIIOT He MeHee 30% ayMUTOPHbIX 3aHATHIA.



7. NEPEYHEHb YYEBHO-METOAWYECKOI'O OBECIHEYEHUA 1A
CAMOCTOATEJBbHONH PABOTbI OBYYAROLIUXCA MO TUCUUTJINUHE

IIpu moaroToBke K CeMHHApPaM W KOHTPOJbHbIM paboTaM CTYAEHTbl CAMOCTOSITENbHO
npopadaTbIBalOT y4eOHbIH MaTepHal no JeKUuusaM u ydeOHHKaM (OCHOBHAst U IOTIOJIHUTENbHAS
nuTepatypa). IIpy 3TOM OHH MOryT HCMOJNB30BATH 3EKTPOHHO-OMONHOTEUHYIO CHCTEMY H
oudnuoteunbiii poHA QakyabTeTa, coaepkallMii NedaTHble M3JAaHUS OCHOBHOW YyueOHOi
NIHTEPATYPBHI.

Jisi OLICHKM yCNEeBAEMOCTH CTYACHTOB OyAYT HCMONB30BAHBI CCMUHAPCKUE 3aHSTHS,
BKJIFOHAIOLIE KOHTPOJbHbIE MEPONPUSITHS, U KOMIbIOTEpPHble TeCTbl. KOMIIbIOTEpHbIE TECTHI,
YTEHHE OONOJHUTENbHOH JINTepaTypbl, B TOM 4ucne W n3 MHTepHer-pecypcos, MOAroTOBKA

pethepaTOB NO TEMATHKE SIBJITFOTCS OCHOBOM CAMOCTOATENBLHOMN padoThl CTYICHTOB.

7.1. YuebHo-MeToANueCKOe U MHPOPMALMOHHOE oDecneyeHe AUCLUIIIHHBI:

. Tarep A.A. ®usuko-xumus nonumepos. - U3a. 4-e nepepad. u gom. - M.: Hayunblii mup,

2007.

2. Cemunkos 10.J1. BricokomonekysapHeie coenuHeHus: Yueb. mis Bysos/- H Hosropon: Usn-
BO HUxxeropoackoro roc. yH-ta um. H.H. Jlobauesckoro; U3a. Ilentpa «Akaaemusi» ,2003.

3. Knennn B.U. BricokomonekynsipHbie coenunenus: YueOHUK ansi cTyneHToB xum. ¢ak/B.U.
Knenun, U.B. ®enycenko. - Capatos: U3n-so Capart. yH-Ta, 2008.

4. Xoxnos A P. Jlekuuu no pusuueckoi xumuu nonumepos/ A.P. Xoxnos, C.1. Kyuanos. - M.

Mup, 2000.

tn

7.2. Yka3zaHus ansi 00yHarO X Cs TI0 OCBOCHUIO TUCLUTIHHEI

Tabanua 7.1. Cogep:raHne cAMOCTOSITENIbHONH PaboTbl 00y4alOIHXCS

Homep | Temsr'sonpocst, ssinocumsre nda camocmonmeasnoe | Koa-6o | Dopater pabonet
pasc e us3yuerie Yacos
(mertot)

l. Llenu u 3amayn aucuurniuHbl. [IOHATHS U TEpMUHBL 4 Ompoc

Krnaccuduxauus 1 HOMEHKNATypa MOJUMEpPOB.




Konnoxsuym

2. PanukanbHast MOJIUMEPH3ALIHSL. Kuneruka Nel
[\
panuKaabHON MOJUMEPH3ALINH.

3. HNonHasi monmMmepusauns. AHHOHHAS W KaTHOHHAs iozn JIOKBITYM

0
nonumepusanus. KuHervka HOHHOM NoaMMepU3aluu.

4, K KBUYM
[lenHas cononumepusauus.MoHHas  comoaumepu- Ngﬂno y
sauus. PagukansHas cononumepusauns. Koopauna-

HUOHHO-HOHHAS MOJUMEPH3aLys B IPUCYTCTBUH
KaTanu3aToOpOB
-
5. HMonHo-koopaAHHALMOHHAS MOJIUMEPHU3ALIHA. cobeCenOBaHNE
KuHeTnka MOHHO-KOOPAMHALIMOHHON
noauMepu3anuu. JApyrue BUabl NOJIUMEPUALIIH.

0. TecToBbIi

[ToaukoHpeHcaL s, Monomepbl il 1

KOHTPOJb
MONMHKOHAeHCAIMH. KHWHETHKA TMOJIUKOHIEHCAIIHH.
COnoNMKOHAEHCALIMSI.

—

7 OCHOBHbIE METO/1bl OCYLIECTBEHUSI peakUUi CUHTE3a] cobecenosanne
MOTUMEPOB.

8. XUMHYECKIE MPeBpaLeHUS MONHMEPOB. Tecrosblit

KOHTPOJIb
PeakiioHHast ciocoOHOCTb monnuMepoB. [{ukanzanus.
[TpeBpalienne Tpex MEPHBIX MOJHUMEPOB.
9. Koanoksuym
Peakuust JeCTPyKUMH W CLUMBAHHUS MaKpPOMOJEKYJL. Nod
2
[Tpespawenns MOJINMEPOB npu HarpeBaHHH,
OKHCJICHUH U ACHCTBUU U3TYUCHHUIN.
10. CoiicTBa  pacTBOpPOB NMOJINMEPOB. Bausinue Jl\f.osn JIOKBHYM
0

pa3IUYHBIX (DAKTOPOB HAa PACTBOPCHHE IMOJMMEPOB.

TepMoaMHAMUKa PaCTBOPOB MOIHMEPOB.




11. 4 §) BaHH
MonekyaspHas ~ Macca  MOJMMEpOB.  MeTomsl codecenoBaHMe
OTIPENENICHNS MM. Cpenneunciosas,
cpenHeMaccoBasi U CPelHEBA3KOCTHAsE MOJIEKYJIPHble,

MACCHI
12 AMOphHBIE U KPUCTAJUIHYECKUE  MOJUMEPBL 4 Tecroeeri
KOHTPOJIb
Kpucrannuzanus nonumepos. DakTopbl BAHAOLLME
Ha KPUCTAJLIH3ALHIO.

13. 4 K KBUYMNe6
MesoMmopdpHoe cocTosHHMe noaumepoB.  JKuakue ontoKBHYMMN:
KpucTauipl. TepMOTPONHbIE, JMOTPOINHbIE >KUIKHE
KPUCTAJLIBL

= =
14 \Cpoiicrsa KPUCTAJNTHYECKUX NOJIMMepOB. 0 TecToBbIi
KOHTPOJIb
MexaHU49eCKHEe CBOWMCTBA 3aKPHCTAJUTM30BAHHBIX N
OPUEHTHPOBAHHBIX TIOJHMEPOB.
15. 3 TecToBBIN
Hehopmarius HOJTUMEPOB. Ilnactryeckas €CTO
KOHTPOJIb
neopMaliys U BA3KOE TeueHue.
OCOBEHHOCTH MOJICKYIAPHOTO CTPOSHHS 3 Tecrosei
16. KOHTPOJIb
nonuMepoB. ['MOKOCTh MaKpOMONEKYJT U ee CBsI3b ¢
(HPU3UKO-MEXaHHUECKUMU CBOHCTBAMH MOJIMMEPOB.
17. 3 TOBBIN
Crekn000pa3Hoe 1 BbICOKO3IaCTHUHOE COCTOSIHUE Tecto
KOHTPOJIb
nonumepoB. PenakcaloHHbIe MEXaHHYeCKHe
CBOHCTBa NMONUMEPOB.
= =
18 Bszxorekyuee cocToaHue nonumepos. Meroabl 0 Texcrosbili
KOHTPOJIb

OTpeneneHus PIU3MUECKIX COCTOSIHUI TOMUMEPOB.

8. OUEHOYHBIE CPEACTBA JJIA TEKYIHETI'O KOHTPOJIA YCIEBAEMOCTHU H

MPOMEXYTOUHON ATTECTALUNU

(DOHJIbI OUCHOYHBIX CPEeaACTB W KPHUTEPUW OUEHKH NPEeacTaBJI€eHbl OTOEJIbHO, Kak

NPUJIOKEHHE Kk padoudeli mporpamme.



9. VYAEBHO-METOANYECKOE 1 THO®OPMAIIMOHHOE OBECITEYEHHNE
ANCOUTIINHBI

a) OCHOBHAf JHTEpPaTypa

. Tarep A.A. ®uznko-xumus nonumepos. - Mza. 4-e nepepal. u mon. - M.: Hay4nblit mup,
2007.

2. Cemuukos FO.J1. BeicokomonekynsapHble coeauHenusa: Yued. aas By3os/- H.Hosropoa: U3a-
BO HWkeropoackoro roc. yu-ta um. H.U. Jlobauesckoro; Uzn. Llentpa «Akagemus» ,2003.

3. Knenun B .M. BeiCOKOMONEKYNAPHBIE COCOUHCHUA: Y4YeOHUK AN CTyACHTOB XuM. (hak/B.H.
Knenun, U.B. ®enycenxo. - Capatos: M3a-8o Capart. yH-Ta, 2008.

4. Xoxnos A.P. Jlekunu o ¢usnyveckoit xumun nosumepos/ A.P. Xoxnos, C. 1. Kyuanos. - M.:
Mup, 2000.

5. Bunorpanosa C.B. TlonukoHaeHcauuoHHble npouecchl u noauMepst / C.B. BuHorpasosa,
B.A. Bacnes. - M.: Hayka, 2000.

6. Xoxynos A P. Jlekunn no pusndeckoii xumun noaumepos/ A.P. Xoxnos, C. 1. Ky4yanos. - M.:
Muip, 2000.

7. Bunorpazosa C.B. TloaukoHaencaunoHHsie npoueccel W noaumepsl / C.B. BuHorpanosa,
B.A. Baches. - M.: Hayka, 2000.

0) JOMOTHHTEIbHAS JHTepaTypa

. Tarep A A. ®U3HKO-XMMUS MOJIMMEPOB. - 3- u3A., nepepad. u gon. - M.: Xumus,
1978.

2. Kupees B.B. BrICOKOMOJICKYIAPpHBIC COCAMHECHHA: Y4ebH. Ana By30B. - M.: Beicm.
ik, 1992,

3. Ulyp A.M. BricokoMonekyispHble coennHeHns. - 3-e¢ u3a., nepepab. u mon. - M.
Beicm. mk., 1981

4. Crpenuxees A.A. OCHOBbl XUMHUM BBICOKOMOJEKYJAPHbIX coeauHeHuil / A A.
Crpenuxees, B.A Jlepesuukas. - 3-e u3a., nepepad. u gom. - M.: Xumus, 1976,

5. Kynesues B .M. Xumus u pusuka nonumepos: Yuebu. nas By3os / B.U. Kynesnes,
B.A. lllepiunes. - M.: Beici. mix., 1988.

6. Tyros 1.M. Xumus u pusuka noaumepon: YueOH. nocodue ans Bysos/ M.H. Tyros,

[ 1. KoctpeikuHa. - M.: Xumus, 1989,



7. DHuuknoneaus noaumepos, T. 1, 2, 3. - M.: Coserckas sHunkioneaus, 1977.

8. Mboucan [Qx., Cnepnun JI. INoaumepubie cmecu u komnosutel/ Ilog pen. HO.K.
I'onosckoro, Ilep. ¢ anrn. - M.: Xumus, 1979,

9. Ilpusanko B.Il. MonekyaspHoe cTpoeHue v cBOlicTBA Noaumepos. - JI.: Xumus, 1986.
['yne B.I'. CtpykTypa v npounocts nonumepos. - M.: Xumus, 1971.

[T.Koznos I1.B. ®u3uko-xuMu4eckue OCHOBBI Mmiactudukanuun nomumepos / I1.B.
Kosnos, C.IN. TTankos. - M.; Xumusa, 1982.

10 Kupusnos 3.HU. Crapenue u crabunmsauus tepmonmactos / 3.U. Kupninos, 2.C.
yaeruna. - JL: Xumus, 1988.

I1.Tennep b.3. IlpakTHueckoe pyKOBOACTBO MO (PM3UKOXUMHU BOJSOKHOOOPA3YHOLUIUX
nosjumepos: Yued.nocobue ans By3oB:2-e m3n., ucnpas. u gon./b.3 Tennep, A.A. I'eanep, BT
Yuptynos.-M.: Xumus, 1996.

12 Kappaww M.M.Bsskocte pactBopoB noaumepos/ M.M. Kapnaw, E.C.
CeewnnkoBa, JILH. Cononko, HJI  Jleskmna: Meroauuykas,- Caparos:H3a-o
Capart.roc.TexH.yH- 1a,2000.

13. Kapaawr M.M. Xumuueckue peakuud B XUMHUYECKOH TEXHONOTHM MOAMMEPOB/
MM.. Kappaw, JILI'. I'nmyxosa, EC. Cpewnukosa: Meroanu. yka3z:. -Caparos: W3n-so
Capart.roc.TexH.yH-Ta, 2008.

14. Kapaaw M.M. Xumuueckue TexHonoruu v cunres noaumepos/ M.M.. Kapaauw,
JIT. I'nyxosa, E.C. CeewnukoBa: Meroauu. ykas: -Caparos: H3g-so Capar.roc.texH.yH-Ta,
2008.

15. Kapnpaw M.M., Xumus u pusuka nonumepos. Hacte 1. Xumus nonumepos/M.M.,
Kapmaw, H.B. ®enopuenko, E.C. CpewnukoBa: Meroauu. yka3. U KOHTp, 3aJaHHs:. -
Capatos:M3n-Bo Capat.roc. TexH.yH-Ta, 2008.

16. Kapaaw MM, Xumus u pusuka nonumepos. Yactb 2. @usnka nonumepos/M.M.,
Kapnaw, HBb. ®enopuenko, E.C. Cpewnukoa: MeTtoauu. ykas. M KOHTp, 3ajaHMs. -

Caparos:M3n-so Capar.roc.TexH.yH-Ta, 2008.

B) mporpaMmMHoe obecneueHue u UHTepHeT-pecypebi:

http:// www.chem.msu.su/rus/elibrary/
http://www.chemport.ru/?cid=29

http://www.pxty rU/f/otf/quant/method/lectures/lectures. htm
http://jarosh.by.ru/science.shtml

http://ftp kinetics.nsc.ru/chichinin/rindex htm


http://wvvw.chemport.ru/?cid=29
http://www.pxty.ru/f/otf/quant/method/lectures/lectures.htm
http://iarosh.by.ru/science.shtml
http://ftp.kinetics.nsc.ru/chichinin/rindex.htm

10.

MATEPHAJIBHO-TEXHHYECKOE OBECITEYEHHWE JTUCIHUTIJINHBI

JIEKLIMOHHBIEC ay TUTOPHH,

ayIUTOPHH 7151 CEMHHAPCKUX 3aHATHIL,

NpoeKUHoHHOe 000PYyLOBAHHE H MYJIbTHMEIUHHAS OCKA

MabopaTopHs AT OCY IECTBICHHUS Ja0OPATOPHOTO MPAKTHKYMa



