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1 Heab 1 3a1a4n 0CBOEHMSI AUCIUTIIMHBI (MOIYJIs1)

Henabo ocBoeHUS TUCHUIUIMHBL (MOIYJIS) SIBISETCS 3HAKOMCTBO CTYJIEHTOB C OCHOBAMH
HAYKHU O TMOJIUMEpaxX U €€ BaXHEHIIMMU MPAKTUYECKUMH MPUIOKCHUSIME, 3HAHHE KOTOPHIX HE00-
XOJUMO KaXJOMY XMMHKY, HE3aBHCHMO OT €ro mocjeayrouieil y3koi cneruanuzanuu. OObeKTHB-
Hasi OCHOBa (OpMHUPOBaHUA (PYHIAMEHTATBHOW HAYyYHOH NUCIUIUIMHBI "BBICOKOMOJIEKYISIpHBIC
coeIMHEHU" 3aKIJII0YaeTcsl B TOM, YTO MOJUMEPHOE COCTOsSIHUE - ocolas ¢opma CyIIecTBOBAHUS
BEIIECTB, KOTOPAsi B OCHOBHBIX (PU3NYECKUX H XUMUYECKUX MPOSBICHUSAX KAYECTBEHHO OTINYACTCS
OT HU3KOMOJIEKYJISIPHBIX BEIIECTB.

3agayamMu OCBOCHMSI JUCIUIUIMHBI (MOTYJIS) SIBISIOTCS:

— U3y4YEHHE OCHOBHBIX CBOICTB BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN OTIIMYHBIX OT CBOMCTB
HU3KOMOJIEKYJISIPHBIX BELLIECTB

— OBJIQJICHWE OCHOBHBIMH METOJAMHU CHHTE3a M MOAN(UKAIINN BEICOKOMOJIEKYJIISIPHBIX COE/IU-
HEHHH,

— U3y4YeHHe XMMHUYECKHX MPEBPALICHU OJIMMEPOB, YUaCTHE B ITHX PEaKUsIX MaKpoMoJe-
KyJ1, MAKpOpaJUKaioB, MAKPOUOHOB.

2 MecTo QMCHUILUIMHBI (MOAYJISA) B CTPYKTYpPe OCHOBHOH NMPo(eccuoHaIb-
HOI1 00pa30BaTeJIbHOM MPOTrPaMMBbI

JlucuuiuinHa (MOJIYJIb) OTHOCHTCSI K 00S3aTENIbHOW 4YacTH OCHOBHOM NpPOQeCcCHOHATBHON
00pa3oBaTebHON NPOTrpaMMBI.
JucuunnuHa (MOAysb) U3ydaeTcs B 7 cEMeCTpe.

3 IlepeyeHb MJIAHUPYEMbIX Pe3yJbTATOB O0y4YeHHMsI MO AUCHHUILUIMHE (MO-
AYJII0)

Ilepeyens mIaHupyeMbIX pe3yabTaTOB 00YUYEHHUS MO AUCUUILUINHE (MOJYJI0), COOTHECEHHBIX
C TUIAHUPYEMBbIMH pe3yJIbTaTaMH OCBOCHHUSI OCHOBHOH MpodeccuoHanbHOM 00pa3oBaTeabHOM Mpo-
rpaMmsl ((OPMHUPYEMBIMU KOMIIETEHIIUSIMU) U UHAMKATOPAMU MX JOCTHKEHHS, yCTAaHOBICHHBIMU B
o01iell XapakTepUCTUKE OCHOBHOW MpoQecCHOoHaIbHON 00pa30BaTeNbHOM MPOTrpaMMBbl, PUBEAEH
HYDKE.

B pesynbrare 0OCBOCHUS AUCHUILTUHBI (MOTYJIsl) 00YYaIONUIUICS JOMKEH:

3HaTh:

1) ocHOBBI Teopun GyHIAMEHTAIBHBIX Pa3JeIOB XUMHH; COCTaB, CTPOCHHE M XUMHYECCKHE
CBOfICTBa HpOCTLIX BCHICCTB U XMMHUYCCKUX COCHHHGHHﬁ; TGXHI/IKy XUMHUYECKOT'O BKCHepI/IMeHTa
(xox xomneteHiuu — OIIK-1, kox naaukaropa — OIIK-1.1);

2) XMMUYECKHEe CBOMCTBA U (ha30BBIN COCTAB BEIIECTB U MAaTEPUAIOB; METOJIbl CHHTE3a BE-
IIECTB U MaTepHaAJIOB pa3Hoi pupos! (koa kommnerenuun — OITK-2, kox nanukatopa — OIIK-2.1).

YMeTh:

1) cucreMaTH3UPOBATh U AHATM3UPOBATH PE3YJIHTATHI XUMUYECKUX IKCIIEPUMEHTOB, HAOIIO-
JIEHUH, U3MEPEHUM, a TaK)Ke Pe3yJIbTaThl pacueTOB CBOMCTB BEIIECTB U MaTEPHAJIOB; HHTEPIIPETH-
pOBaTh PE3yNbTAaThl COOCTBEHHBIX SKCIIEPUMEHTOB U PACUETHO-TEOPETHUECKHUX PAadOT C MCIOIB30-
BaHHEM TEOPETHUUECKHX OCHOB TPAJIUIIMOHHBIX M HOBBIX Pa3/eIOB XUMHUH; (POPMYITHPOBATH 3aKITIO-
YeHUsS] M BBIBOJBI IO pe3yJbTaTaM aHalu3a JUTEPATYPHBIX JAHHBIX, COOCTBEHHBIX SKCIIEPUMEH-
TaJbHBIX U PACUYETHO-TEOPETUUYECKHX PAOOT XMMHUYECKON HANpPaBICHHOCTH (KOJ KOMIIETCHIIUH —
OIIK-1, kox uaaukaropa — OIIK-1.2);
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2) paboTaTh ¢ XMMHYECKHMH BEIIECTBAMHU C COOIOJIEHUEM HOPM TEXHHUKH O€301acHOCTH;
HOPOBOJUTH CUHTE3 BELIECTB U MaTepHaJIOB Pa3HON MPUPOABI C UCHOIB30BAHUEM MMEIOLIUXCS Me-
toauk(kon kommnerenuuu — OIIK-2, kox unnukatopa — OIIK-2.2);

Baanern:

1) HaBbIKAMU XUMHUYECKOTO IKCIIEPUMEHTa, OCHOBHBIMH CUHTETUYECKUMU U aHAJTUTHYECKU-
MU METOJIaMU TIOJTYYEHUS U UCCIICIOBAaHUS XUMUYECKHUX BEIIECTB U PEAKIIU, METOJO0JIOTHEH BHIOO-
pa METOJOB aHA/IN3a; METOJAAMH PETUCTPALUU U 00paOOTKH Pe3yNbTaTOB XUMUYECKUX IKCIIEPH-
MeHTOB (ko komnereniuu — OIIK-1, kox unnukatopa — OIIK-1.3);

2) HaBbIKAaMU TIPOBOJAUTH CTaHAAPTHBIC OMEPAIMH VISl ONpPEeIeIeHUs] XUMHUIeCKoro u ¢azo-
BOT'0 COCTaBa BEIIECTB M MaTEpUaOB HA UX OCHOBE; ONBITOM padOThl HA CEPUHHOIN HAyYyHOU amma-
patype, MIPUMEHSIEMON B aHATUTUYECKUX U (PU3UKO-XUMUYECKUX HUCCIENOBAHUSAX (KOJ KOMIETEH-
uu — OIIK-2, kox unnukatopa — OIIK-2.3);

[lonHble HAMMEHOBAaHMSI KOMIETEHIIMH U MHIUKATOPOB UX JOCTHUKEHUS TMPEACTaBJICHBI B
00mIeit XapaKTepUCTUKE OCHOBHOM MPpodecCHOHATBHON 00pa30BaTeIbHON IPOTPaMMBI.

4 O0beM M coiep:KaHue TUCIUTIIMHBI (MOIYJIs1)

4.1 O06beM AUCHUIIMHBI (MOAYJIs), 00beM KOHTAKTHON M CaMOCTOSITE/Ib-
HOH paldoThl 00y4arolerocsi MpM OCBOCHHMH AUCHMILIMHBI (MoayJsi), GopMbl
NPOMEKYTOYHOH ATTECTALMH M0 JMCHHUILIMHE (MOAYJIIO)
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YcnoBHble cokpalieHus: O — sk3ameH, 34 — 3auet, /I3 — nuddepeHpoBaHHblii 3aueT (3a4eT
¢ ouenkoif), KII — 3amura kypcoBoro npoekra, KP — 3amura KypcoBoii paboThl.

4.2 CopepxxaHue JeKIUOHHBIX 3aHATHI

Ounas ¢popma 00yueHus

TeMbl JJeKIHOHHBIX 3aHATHI

7 cemecmp

1 |OcHOBHbIE MOHATHUS U ONPEEIICHNUS MAaKpPOMOJEKYJISIPHBIX COCTUHEHHI: MOIMMEpP, OJIUTO-
Mep, MaKpOMOJIEKyJla, MOHOMEpPHOE 3BEHO, CTENEHb IMOJUMEpU3allui, KOHTYpHas IJUHA
nenu. MonekyssipHble Macchl M MOJIEKYJIIpHO-MaccoBble pacipeneneHus (MMP).




TeMBI JJeKIIMOHHBIX 3aHATHHA

Knaccudukanus nonuMepoB B 3aBUCUMOCTH OT MPOUCXOKIEHUS, XUMHUUECKOTO COCTaBa 1
CTPOEHMSI OCHOBHOM 1LIETIH, B 3aBUCUMOCTU OT TOIIOJIOTMM MakpomoJiekys. IIpuponneie u
CUHTETHYECKHE NOJUMeEpbl. OpraHu4ecKue, 3JIEMEHTOOPTraHWYECKHEe W HEOpraHu4eCcKue
nosuMepsl. JIMHeWHbIe, pa3BETBICHHBIE, JIECTHUYHBIE U CIUUTHIE MOJIUMEpHL. ['omMononu-
MEpBbl, COMOJINUMEPHI, OJIOK-COMOIUMEPDI, IPUBUTHIE COMOIUMEPHL. [ 'OMOIIenTHbIE U TeTePO-
LIETHBIE TOJUMEPHI

Cunre3 nonumepoB. Kiaccubukanus HenHbIX NOTUMEPU3ALMOHHBIX IpoleccoB. Pamu-
KaJlbHas noiauMepusauus. MHUIMUpoBaHue pauKaabHOW MOMUMEpU3alry. TUIIBI HHULIH-
aTopoB. Peakiuu pocta, oOpsiBa 1 nepenayu nenu. Knnetnka paaukaibHOU TOJTUMEpHU3a-
U 1mpu MajibIX CTCIICHAX IMPCBPALLICHUS. ITongarue o KBAa3UCTAIlTUOHAPHOM COCTOSHUMU.
CreneHp MoJMMEpHU3aLMH MOJUMEPOB, 00pa3yIOLUIUXCA MPU PaAUKAIBHON MOJUMEpH3a-
onu.

Karvnonnas nmonumepusamnusi. XapakTepucTUKa MOHOMEPOB, CIIOCOOHBIX BCTYNAaTh B KaTH-
OHHYIO moJiuMepu3anuio. Karanuzatopsl U cokaranu3atopbl. POCT U orpanudeHue pocra
Lenei npyu KaTHOHHOW nosimMepu3anuu. Biausiaue npupoasl pactBoputens. Kunernka npo-
1ecca.

AHUOHHAs ToNMMepH3anus. XapakTepucTUKa MOHOMEPOB, CIIOCOOHBIX BCTyHaTh B aHU-
OHHYI0 nonumepusanuio. Karammzatopbl aHHOHHOW mnoiaumepuszanuu. MHunuuposaHue,
POCT ¥ OTpaHUYEHUE POCTA IENel MpU aHMOHHOM nonmmepu3aiuu. "JKusbie nenu'.
KOOpI[I/IHaI_II/IOHHO-I/IOHHaSI nojmmepusanusa B MPUCYTCTBUU I'OMOI'CHHBIX W I'CTCPOTrCHHBIX
katanu3atopoB Tumna [lurnepa - Hatra. [IpuHUMOBI CHHTE3a CTEPEOPETYJISIPHBIX MOJIMME-
pOB.

PanukanpHas comonumepusanus. YpaBHEHUE COCTaBa COMONUMEPOB. OTHOCUTENBHBIE pe-
aKLMOHHbIE CIIOCOOHOCTH MOHOMEPOB U paJUKanoB. Pojb cTepuuecKkux, NOISPHBIX U JIpY-
rux akropos; cxema Q-e

HOJ'II/IKOHI[CHC&HI/ISI. Tuner peaKHI/Iﬁ IIOJIMKOHACHCAIINU. OCHOBHEIE pasinduAa nmoJIMmmMepurusa-
IUOHHBIX ¥ MOJIMKOHICHCAIIMOHHBIX MPOIECCOB. TepMOIMHAMUKA MTOJUKOHICHCAIIUN U TIO-
JIMKOH/ICHCAI[MOHHOE paBHOBecue. MOJEKyIsIpHas Macca ¥ MOJICKYJSIPHO-MacCOBOE pac-
npeesieHUe PH NOJMKOHIeH A, KnHeTHKa MOJIMKOH ICHCAIINH.

Crioco0bl ITpoBeIeHUs] TOJTMMEPU3ALMU: B MAacCe, B paCTBOPE, B CYCIIEH3UU U B OIMYJIbCHUH.

XUMHYECKHE CBOWCTBA MTOJIUMEPOB.
XUMUYECKUE PEAKLINH, HE TPUBOAIINE K U3MEHEHUIO CTETIEHU MOJUMEPU3ALMU MAaKpPOMO-
JIEKyJI: IOJIMMEpaHalOrHYHble IPEBPAILCHNS] U BHYTPUMOJIEKYJISIpHbIEe MpeBpamieHus. Oco-
OCHHOCTH PEAKIMOHHOHN CITOCOOHOCTH (PYHKITMOHATBHBIX TPy MaKpOMOJeKyJI. [IpumMepsl
WCIIOJIb30BAaHUS TMOJIMMEPAHAIIOTMYHBIX TPEBPALICHUN M BHYTPUMOJEKYJISIPHBIX pPEaKIUil
JUIS1 TTIOJTYYEHHS] HOBBIX MOJIMMEPOB.

10

XUMHUYECKHE pcaknuuu, MpuBOAAIHNEC K YMCHBIICHHUIO CTCIICHU NOJUMCPU3ALUN MAKPOMO-
Jeky. JlecTpykuus moJuMepoB. MexaHu3M IENHOM U CilydyalHOW aecTtpykuuu. Jlemosnu-
Mepuzanus. TepMOOKHCTUTENbHAS U (POTOXUMHYECKAs NECTPYKIHA. MexaHOAeCTpyKLus.
[TpuHIMIIBI CTAOMIM3AIMH TTOJIUMEPOB.

11

Moaudukanus moiauMepoB. XUMUYECKHE PEaKIUy, PUBOIAIINE K YBEIHUCHHIO CTETICHU
MOJIMMEpU3aIi MakpoMosieKyJl. CltuBaHue MOTMMEPOB (BYJIKaHU3AIUS KaydyKOB, OTBEp-
KJIECHHUE SIMOKCUIHBIX cMoJI). Mcnonp30BaHME XMMHYECKMX pEaKLUid MAaKpOMOJIEKYN AJIs
XUMHUYECKOTO U CTPYKTYPHO-XUMHUYECKOTO MOIU(DUIIMPOBAHUS TIOJTUMEPHBIX MaTEPHUATIOB U
m3nenuil. [IpuBuTHe M OJIOK-COMOIMMEPHI - OCHOBHBIC MPHUHLUIBI CHUHTE3a U (PU3MKO-
XHUMHYECKHE CBOMCTBA.




n/n

TeMBI JJeKIIMOHHBIX 3aHATHHA

12

[ToBeneHne MaKpOMOJIEKYJI B PACTBOPAX.

Konduryparnus MakpoMoJieKyibl 1 KOHGUTypaloHHast u3omepus. JIokanbHble U KOH(H-
T'ypaIriOHHBIE N30MEPhI B MAKPOMOJIEKYJIaX IMOJMMEPOB MOHO3aMEIICHHBIX 3THUJICHOB U JIU-
eHoB. Crepeon3oMepus U CTEPeoperysipHble MaKpOMOJEKyJbl. M30TakThdeckre U CHH-
JTMOTAKTUYECKUE MOJTHMEPHL.

13

MakpoMouekyJibl B pacTBopax. TepMOguHAMUYECKU KPUTEPUN paCTBOPUMOCTH U JI0Ka3a-
TEIbCTBO TEPMOAMHAMHYECKOM PaBHOBECHOCTH pacTBOpPOB. Pa3oBbIe AMATPAMMBI CHCTEM
II0JINMEp-pacTBOpuTeNb. KpuTHueckue TeMneparypbsl pacCTBOPEHUSI.

TepMoauHaMHUYECKOE MOBEACHNE MAKPOMOJIEKYJI B PaCTBOPE U €r0 OCOOEHHOCTHU IO CpaB-
HEHHUIO C IIOBEICHUEM MOJIEKYJ HU3KOMOJIEKYJISIPHBIX BELIECTB.

14

MuapoarHaMuYecKre CBOMCTBA MAaKpPOMOJIEKYJI B pacTBOpax. Bs3kocTh pa3daBiIeHHBIX pac-
TBOpOB. [IpuBeneHHas u xapakrepucTuyeckasi BA3KOCTH. CBs3b XapaKTepUCTUUECKOU BsI3-
KOCTH C MOJIEKYJISIPHOM Maccoll M CpEeHUMH pa3zMepaMu MakpoMoJjeKkys. Buckozumerpus
KaK METOJ ONPEIeJICHUsI CPEIHEBIA3KOCTHON MOJIEKYJISIPHOM MacCHhl.

15

HNonusyrommecss MakpOMOJCKYIbl  (MOTUAJICKTPOIUTHI). XHUMHYECKHEe ©  (DU3UKO-
XUMHUYCCKHUEC OC06CHHOCTI/I MOBCACHUS HOHU3SUPYIOIIUXCA MAKPOMOJICKYJI (HOJII/IKI/ICHOT,
MOJTMOCHOBAaHUH M MX coneid). KonndecTBeHHbIE XapaKTEPUCTHKU CHITBI TTOJIMKUACIIOT U TI0-
JMOCHOBAaHUH. DJEeKTpocTaTUYecKast JHEPrusi HOHU3UPOBAHHBIX Makpomoiekyi. Cnerudu-
YeCKOe CBS3bIBAHHE MPOTUBOMOHOB. KoorepaTuBHBIE KOH()OpPMAIMOHHBIC MpPEBPAICHHS
MOHU3UPYIOUIUXCS MOJUIENTHIOB B pacTBOpax. AM(OTepHbIE OIUIIESKTPOIUTHI.

16

CaoiictBa momumepHsbIX Ten. CTpyKTypa M OCHOBHBIE (PU3HYECKHE CBOMCTBA MOIMMEPHBIX
Tesn. AMOp(dHbBIE U KpUCTAIUTHYECKUE TToTUMephl. CTPYKTypa U HaJIMOJEKYJIsIpHAsl OpraHu-
3alMs KPUCTAJUIMYECKUX TMOIUMEPOB. Pa3muuust ¥ CXOACTBO B CTPYKTYPHOM OpraHu3aluu
KPUCTAUTHIECKAX ¥ aMOP(HBIX TIOJMMEPOB. Y CIIOBHS, HEOOXOAUMBIE ISl KPUCTAITU3AIIH
nosimMepoB. Temneparypa KpUCTAIUIM3ALMK U TEMIIEPATypa IUIABICHUS.

17

OpHUEeHTHPOBAHHBIE CTPYKTYPbl KPUCTAJUIMYECKUX U aMOPPHBIX MOIUMEPOB. AHU3OTPOIHS
MeXaHUYeCKUX CBOWCTB. CrocoObl opueHTauuu. MeXxaHHMuecKue CBOMCTBA IOJIMMEPOB.
CaoiicTBa aMOp(HBIX TOIMMEPOB. Tpu (PU3HUECKHX COCTOSIHUA. TepMOMeXaHUIeCKHe Kpu-
Bble aMOP(HBIX OJUMEPOB.

18

Bricokoanactuueckoe cocrosiHue. TepMoauHaMuKa U MOJIEKYJISIPHBIA MEXaHU3M BBICOKOI-
JacTUYecKuX nAedopMmaruii. DHTpoNUKHHAs MPUPOJA BBICOKO3IACTUYHOCTU. CBSA3b MEXIY
PAaBHOBECHOW YNPYTroM CWIOHM W yJJIMHEHHEM. PenakcallMOHHBIE SBICHUS B IOJIMMEPAX.
Mexannuecknue U IU3IEKTpUYeCKUe notepu. [IpuHIMN TemMmepaTypHO-BpEMEHHON CyIep-
TTO3HLIMH.

19

CrexnooOpa3zHoe coctostHue. OcoOOEHHOCTH MOJUMEPHBIX CTEKOJ. BBIHYXIeHHast 31acThy-
HOCTb M H30TEPMbI pacTsDKEHUs. MexaHM3M BbIHYKIEHHO-3JIACTUYECKON JiehopMalnu.
[Ipenen BeIHYKIEHHOM MACTUYHOCTU. XPYHKOCTb MTOJIMMEPOB.

20

Bsiskorekydee coctostHue. MexanusMm BsI3KOTo TeueHusi. KpuBbie TeUeHUsl MOJIUMEPOB. 3a-
BUCUMOCTBb TCMIICPATYPBI BA3KOTO TCUCHUSA OT MO.IIGKy.]ISIpHOﬁ Maccbl. AHOMAaIUHU BI3KOTO
teyeHusi. DopMoBaHUE U3AETUI U3 OJTUMEPOB Ha PEKUME BSIZKOT'O TEUCHHUS.

21

CBolicTBa KpUCTAITIMYECKUX MOJIMMEPOB. TepMOMEXaHMUECKHE KPUBbBIE KPUCTAIIIMUYECKUX
U KPUCTAJUIM3YIOLIMXCS aMOP(HBIX MOIUMEPOB. M30TepMBl paCTKEHUS U MOJIEKYJISIPHBII
MEXaHM3M "XOJIOHOTO TeUeHUs" KPUCTAININYECKUX ITOJIMMEPOB U MOJIMMEPHBIX CTEKOJ IpU

PaCTSHKEHUU.

4.3 CogepxxaHue NPAKTUYECKUX (CEMUHAPCKHUX) 3aHATHI
3aHATHS yKa3aHHOTO THIIA HE TMPEIYyCMOTPEHBI OCHOBHOW IMpO(ecCHOHANIBHON 00pa3oBa-

TEJIbHOW MPOrpaMMOMN.



4.4 Coneprxkanue J1a00OpaATOPHBIX padoT

Ounasi popma 00y4eHus

Ne
n/n

HanmenoBanus 1a60paTopHbIX padoT

7 cemecmp

CuHTe3 nonmmmepos
1. Tonustepuduxanus.
2. TlonnamuaupoBaHue.
3. HepaBHOBecHas IOJIMKOHICHCALMS HAa TPaHULE pa3zaena (as.

XHUMHUYECKHE CBOMNCTBA U IPCBpAlICHUA ITOJIMMCPOB

OU3UKO-XMMHYECKHUE CBOMCTBA pacTBOPOB MOJUMEPOB
1. Onpenenenne O-temMmneparypsl pacTBOpPA MOJIUMEPA IO KPUTUUECKUM TEMIIEPATypPaM
pacTBOpeHHUs.
2. Bucko3umeTpus pa30aBIeHHBIX PACTBOPOB MOJMMEPOB.
Onpenenenue ko3 duimenta HaOyXxaHUsI MAKPOMOJICKYJT
OneHka NOAUIUCIIEPCHOCTH MOIUMEPA
Omnpenenenre MOJEKYJISIPHOM Macchl MoMMepa
3. OueHka NOJIMIUCIIEPCHOCTH MAaKPOMOJIEKYJI TOJIUMEPA METOA0OM
TypOUANMETPUIECKOTO TUTPOBAHUS
4. HccnenoBanne MakpOMOJIEKYJ B paCTBOPE METOJIOM CBETOPACCESTHUS
Onpenenenne MOJIEKYJIIPHONH Macchl, THIPOJUHAMUYECKOIO paJnyca MaKpOMOJIEKYJI, BTO-
pOTO BUPHATHHOTO KO3 (UIIUEHTA.
OnpeneneHue pa3MepoB YacTHUIL JIaTEKCa.

Komnoksuywm 1

OU3UKO-XUMHYECKHUE CBOMCTBA MOJUAIIEKTPOIUTOB

1. Onpenenenre KOHCTAHT JAUCCOIMALIMY TIOTUMEPHON KUCIOTHI U €€ HU3KOMOJEKYISPHO-
ro aHajora.

2. OmnpeneneHue U303IEKTPUIECKON TOUKHU MOTHaM(oIUTa.

3. OnpeneneHre N30MOHHON TOYKU NOIHaM(OIIUTA.

4. OmnpeneneHrue XapaKTEPUCTUUYECKOW BS3KOCTH PACTBOpPA IMOJMUAJICKTPOIUTA METOAOM
W30UOHHOTO pa30aBiIeHUSI.

5. KoomnepaTuBHbIE peakIini MKy MAaKpOMOJIEKYJIaMU OJIUAIIEKTPOJIUTOB

DU3NKO-MEXAHUYECKHE CBOMCTBA NOJIMMEPOB

3

CrpykTypa 1 (a3oBble NPEBPALICHUs TOIMMEPOB

Kosmoksuym 2

4.5 ConepxxaHue KIMHNYECKHUX MPAKTHYECKUX 3aHATHI
3aHATUS YKa3aHHOTO THIIA HE TPEIyCMOTPEHBI OCHOBHOW MpodeccHoHaTIbHOW 00pa3oBa-

TEJIbHOW MPOrpaMMOu

4.6 Coneprxxkanue caMOCTOATEIbHOI PadoThI 00y4arouerocs

Ounas popma 00yueHus

Buabl n popmbl camocTosITEILHOM PadoOTHI

7 cemecmp

‘HOI{FOTOBKa K 1a00paToOpHbIM paboTam




Buasbi u popMbI camocToATEILHON padoThI

ITonroroBka Kk konokBuymy Nel

2
3 |[IlogroroBka K KOJIJIOKBUYMY Ne2
4

[ToaroTroBka K NpOMEKYTOYHOM aTTECTALMU U €€ TPOXOKICHHE

5 Cucrema ¢(opMupOBaHHMS OLEHKH pPe3yJbTAaTOB O0y4YeHHs MO JUCIH-
IUIMHe (MOAYJII0) B PAMKAX TeKYIIero KOHTPOJISl yCIIeBAeMOCTH W MPOMEXKYTOY-

HOI aTTecTaluU 00y4ar0IIerocs

Ounas ¢popma 00y4eHus

MeponpusiTisi TeKylero KOHTpoJIsl ycreBaeMOCTH
U MPOMEKYTOYHOM aTTecTalli 00y4alomerocs

MakcumMajabHoOe
KOJHUYECTBO 0aJ1710B

7 cemecmp
OuenuBaeMas yyeOHasi 1eSITeJIbHOCTh
TepBhiit o0yuamwuerocs:
pyOeKHBIi ITocenienue neKIMOHHEIX 3aHATHI 5
KOHTpOJIb |BrimonHenue adboparopHoii pabotel Nel-4 10
Komnoksuym Nel 15
Texymmit HTtoro 30
KOHTPOJIb OuenuBaemasi yueOHasi 1eITe€IbHOCTb
yCIIEBaeMOCTH 00yuaromerocs:
Bropoit ITocenienue neKIMOHHBIX 3aHATHI 5
TOpOH
OC)KHBIN v
pK}:)HTpom: Brinonaenne nadoparopHoii pabotel Ne5-8 10
Konnoksuym Ne2 15
Hroro 30
[TpomexyTou- |IK3aMeH 40 (100%*)
Has aTTecTanus

*B CJIydac OTKa3a 06yqa101uer0051 OT PE3YyJIbTAaTOB TCKYLIECTO KOHTPOJIA YCIICBACMOCTHU

[IIkana coOTBEeTCTBHSA OLEHOK B CTOOAJILHOM M aKaJeMHYeCKOM CHCTEeMAaX olle-

HUBAHUS Pe3yJbTATOB 00y4YeHHUs MO JUCHUIINHE (MOIYJIIO)

CucreMa oneHUBaHUSA

(3auer)

Onenku
pe3yJabTaToOB 00y4eHHsl
CrobajuibHas cucTeMa OLIEHUBAHUS 0-39 40 - 60 61— 80 81 —-100
AxagemMudeckas CUCTEMa OLEHUBAHUA
sKk3aMeH, JuddepeHIIUPOBAaHHbBIN 3aUeT Heynosne- | YamosnerBo-
( > Apdepermmp ’ s A Xopomo | OTinyHO
3aIuTa KypcoBOTO IIPOEKTA, TBOPHUTENHHO | PHUTEIHHO
3aluTa KypcoBOW paboThI)
AxkanemMudeckas CUCTEMa OL[CHUBAHUSA
He 3auteno 3auTeHo




6 Onucanue MaTepuaIbLHO-TEXHUYECKOH 0a3bl (BKJIOYAsi 000py10BaHUE H
TeXHHUYECKHE CpPeacTBa 00ydeHHs ), He0OXOAUMOM JJIs OCyllecTBJIeHUsI 00pa3o-
BaTeJbHOI0 Mpolecca no JUCHUILIUHE (MOLYJII0)

Jlnst ocymiecTBieHHuss 00pa30BaTeILHOTO MpoIecca MO JUCIMIUINHE (MOIYII0) TpeOyercs
ayauTopusd 4JIs1 YTCHUA HCKL[I/If/’I OCHallICHHAass BUACOIIPOCKTOPOM, HACTCHHBIM 3KPAHOM; IJI IIPOBC-
JIeHUs JTabOpaTOPHBIX paboT — JabopaTopusi OPraHUIECKON XUMUHU, OCHAIICHHAsT HEOOXOIUMBIMHU
npubopaMu (Bechbl aHAIUTHYECKUE U TEXHUYECKHUE, 1. TUINTKA, YCTAHOBKA JUISI TATPOBAHUS, YCTa-
HOBKa 1151 cuHTe3a BMC, BUCKO3UMETpHI) U pEaKTUBAMHU.

7 IlepedyeHb OCHOBHOW M JONMOJHUTEILHOU y4eOHO JUTEepaTypbl, HE00XO0-

AMMON 1JIS1 0CBOECHUS TUCHMIIJIMHBI (MOTYJIs1)
(Hanuuue yxasvisaemvix uzoanuii 6 ouoauomexe Tyal'y unu 6 O5C Tyal'V obs3amenvho)

7.1 OcHoBHas JUTEpaTypa

1. CemuukoB, O.JI. BbICOKOMONEKYNSpHBIE COCAWHEHHS : Y4YeOHUK JUIsI BY30B /
0. /1.CemunikoB .— 3-€ u3z.,crep. — M. : Akagemus, 2006 .— 368c.

2. Kynesnes, B.H. Xumus u ¢usuka nonumepos : yueOnuk 1i1s By3oB / B.H. Kynesnes, B.A.
[epraeB .— 2-e u3a., nepepad. u gorn. — M. : KonocC, 2007 .— 367c.

3. Kepbep, M.JL [TonumepHsie KOMIIO3UIIMOHHBIE MaTepua-
JIBL:CTPYKTYpPa,CBOMCTBA, TEXHOJOTUN : y4deb.mocodue misa By3oB / Kepbep ML [u nap.]|;mox
obmr.pen.A.A.bepmuna .— CII6. : [Ipodeccus, 2008 .— 560c.

7.2 JlonoJIHUTEIbHAS JIUTEPATypa

1. TlpuHuunel co3maHus KOMIO3HIIMOHHBIX MOMMMEPHBIX MarepuanoB / A.A.bepnun[u ap.].-
M. Xumus, 1990. — 240 c.

2. llyp, A. M. BbicokoMoOseKyIsipHbIE COeMHEHUS @ yueOHUK Juid By3oB / A. M. lllyp .— 3-e

u31., nmepepad. u gon. — M. : Bercnn. mik., 1981 .— 656 c.

Tarep A.A. ®uzuko-xumus noaumepos, M., Hayunsiit mup, 2007. — 576c.

4. IIpakTHKyM 10 BBICOKOMOJIEKYJISIPHBIM COEIMHEHUsM, o[ penakuueii B.A. Kabanoga,
VYuebHoe nmocodue, M.: Xumus, 1987
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8 Ilepeuenb pecypcoB HH(POPMANMOHHO-TEJEKOMMYHUKALNMOHHON CceTH
«HTepHET», HEOOXOAMMBIX JIJISI OCBOEHMS TUCIHUILINHBI (MOIYJIs1)

1. http://elibrary.ru/ Hayunas OnextponHas buGmuoreka  eLibrary — Oubnnotexa
AIIEKTPOHHOM NMEPHUOIUKH, PEKHUM JOCTYIIA: 110 MApPOJI0.- 3aril. C 9KpaHa.

2. http: //window.edu.ru. EquHoe oxHO nocTyma K 0Opa3oBaTENbHBIM pecypcaM: MopTai
[DnexTpoHHbIH pecypc]. - Pexxum goctyma: - 3ari. ¢ skpaHa.

9 Ilepeyenb HHMPOPMALMOHHBIX TEXHOJOIMH, HEOOXOAMMBIX IJHA OCY-
1eCTBJICHUs] 00Pa30BaTeJbLHOIO MPoLecca M0 AUCHUILIMHE (MOYJII0)



9.1 IlepeyeHb HEOOXOAUMOIO €:KEroAHO OOHOBJISIEMOIO JIUIEH3MOHHOTO H
CBOOOIHO PacHpOCTPAHAEMOr0 NMPOrPaMMHOI0 odecrevyeHusi, B TOM YHCJIe OTe-
YeCTBEHHOI0 MPOU3BOICTBA

1. TexcToBsIit pegakTop Microsoft Word;

2. [Tporpamma asist paboTHI C 31eKTpOHHBIMU Tabnuuamu Microsoft Excel;
3. I[Iporpamma nmoaroroBku npe3eHTaruii Microsoft PowerPoint;

4. ITaket opucHbIx npuioxenne « MorOducy.

9.2 IlepeyeHb HEOOXOAUMBIX COBPEMEHHBIX NMPOdecCHOHANbHBIX 0a3 NaH-
HbIX 1 HH(POPMALMOHHBIX CIPABOYHBIX CHCTEM

1. http://www.chem.msu.ru/ Xumuueckasi nHHOpMAIIHOHHAS CETh.
2. KowmmeloTepHas crpaBouHas npaBoBas cuctema KoncynpranTt [Tntoc



