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1. HEJIX OCBOEHUA JUCHUIIINHBI

HeJ'IHMI/I OCBOCHMUA JUCHHUIIJIMHbI «Cunre3 IMOJIMMEPOB» SABJIAIOTCH:

— 3HAKOMCTBO CTYACHTOB € OCHOBAMH HAYKHU O MOJHUMEpPaxX U €€ BaKHEHUIITUMH

MPAKTUICCKUMU IIPUITIOKCHUAMU

— ¢opMUpOBaHUE y CTYJECHTOB 3HAHHUIA U YMEHHIA, TO3BOJIIOIINX MPUMEHSTh

OCHOBHBIC TCOPECTUUCCKHUC ITOJIOKCHUA KypCa BMC 6I/IOHOJ'I$IpHLIM 00BEKTaM .

dopMupyeMble UCIUILTNHON 3HAHHWS W YMEHHUS TOTOBST BBHIMYCKHHKA TAHHOW 0Opa3oBaTeIbHOM

IIPOTPaMMBI K BBITIOIHEHHUIO CIEIYIOINX 0000IMEHHBIX TPYAOBBIX (YYHKIHN (TPYIOBBIX QPYHKIINH):

Tabnuuya 1.1.
Kon n O06001eHHbIE TPYIOBbIEe (PYHKINH TpyaosBbie GyHKIIUM
HaUMeHOBaHHe Kon HaumenoBanne | YpoBeHb HaumenoBanne Kox | Yposenn
npo¢ecCHOHAILHO KBaIMu (moaypose
ro Kalnuu Hb)
CTaHjapTa KBAJIU(PUK
anuu
01.001 Ienaror Ilegarornueckas Oobmenenarormyeckas A/01.6
(meparornyeckas JIeSITeNIbHOCTD TI0 ¢ynkuus. O0ydenue 6
AesiTeJIbHOCTh B MPOEKTHPOBAHUIO U
HOTIKOILHOM, pEaHH3aIII)I/II/I BocnurarenpHas AJ02.6
HAYAJIBHOM 00pa3oBaTeTHLHOTO JICATCIEHOCT 6
o0ueM, A mpotiecca
OCHOBHOM 00111eM, 00pa3oBaTeTHHBIX 6
PasBuBaromas A/03.6

cpeaHeM o01emM OpraHu3anusIx
00pa3oBaHNH) JIOIITKOJIBHOT O, JICATETRHOCTR
(BocnuTATEND, HavyaJIbHOTO O0IIEero, 6
YUHTEb) OCHOBHOTO 00I111€erO,

CpeaHero oomero

00pazoBaHus

Ilegarornueckas Ilemaroruueckas

JESITEeNbHOCTh 110 JeSTeNbHOCTh 110

MPOEKTHPOBAHHIO U peanu3anuy nporpamMmm

B | peammzanumn 6 OCHOBHOT'O U CPEIHETO B/03.6 6

OCHOBHBIX o0riero oopazoBaHust

0011e00pa30BaTENHEHBIX

nporpaMm




2.010 Cnenunauct
no
NMPOMBILJICHH O
dapmanuu B
o0J1acTH
HCCJIe0BaHUM
JIEKApCTBEHHBIX
cpeacTB

[TpoBenenue padboT mo
HCCIIeJOBAaHUSIM
JICKapCTBCHHLIX
CpE/CTB

[IpoBeaenue paboT mo
(hapMmareBTHICCKOM
paspaboTke

A/01.6

IIpoBenenuie u
MOHHUTOPHUHT
JIOKIMHUYECKHX
HCCIICIOBAHUHN
JIEKapCTBEHHBIX CPEJICTB

A/02.6

IIpoBenenue n
MOHUTOPUHT
KIUHAYECKHX
HCCIICIOBAHUN
JIEKapCTBEHHBIX
MpernapaToB

A/03.6

26.008
Crnenuajancr-
TEXHOJIOT B
o0J1acTh
NMPUPOI0OXPAHHBIX
(3K0J10THYECKUX)
OMOTEXHOJIOTHii

MOHUTOPUHT
COCTOSIHUS
OKpYXarollen CpeIbl C
MIpUMEHEHHEM
MIPUPOIOOXPAHHBIX
OMOTEXHOJIOTHI

OcymecTBiaeHne
3KOJIOTMYECKOM OIICHKH
COCTOsSIHUA
ITOTHA/I30PHBIX
TEPPUTOPUI U
BO3MOXHOCTH
MNPUMCHCHUSA HAa HUX
TIPUPOTOOXPAHHBIX
OMOTEXHOJIOTUI

A/01.6

Orenka pucka u
OCYILIECTBJICHUE MEp
PO HUIAKTHKU
BO3HMKHOBEHUS 04aroB
BPEIHBIX OPTaHU3MOB Ha
MOIHA30PHBIX
TEPPUTOPUSIX C
IIPUMEHEHUEM
MIPUPOIOOXPAHHBIX
OMOTEXHOJIOT Uil

A/02.6

PazpaboTka MapkepHBIX
CUCTEM U MPOTOKOJIOB
MPOBEICHHS
MOHHUTOPHHTA
MOTEHIHATBEHO OTACHBIX
OMO0OBEKTOB

A/06.6

CocraBnenue
MPOTHO3HBIX OLIEHOK
BIIUSTHUS XO3SIHCTBEHHOM
JIeSITEILHOCTH YeI0oBeKa
Ha COCTOSTHHE
OKPYXaIOIEeH CPeIbl C
NPUMCHEHIEM
MPUPOIO0XPAHHBIX
OMOTEXHOJIOTUH

A/04.6

2.MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO

Hucuurnnuna «CuHTE3 NOJUMEPOBY» OTHOCUTCS B 00s13aTesibHOM yacT bioka 1; u3yuyaercs B
8 cemectpe. M3ydenue aucuuiuinHbl «CHHTE3 MOJUMEPOB» JAET OCHOBY JUIsl HW3Yy4E€HUS

OCHOBHBIX KypcoB xumuueckoro mnpoduis. [loHsTus u MeTomsl,

UCIIONIb3yeMbIE B Kypce




«Cunres MMOJIUMEPOB» HeO6XOI[I/IMI>I JUI  AaJbHEHIIEro YCHICUIHOTO PpPa3BUTHA XHUMHYECKOH

MDPOMBINIJICHHOCTH IIOJIMMEPOB, a TAKXKC IJIA )I&HBHCﬁHIGFO YCHICUIHOTO OBJAaACHHUA KYpCOM

OMOXUMHU U pAaaa CriCuralbHbIX JUCIUIIINH.

Taoauna 2.1.

CBs3b AUCIUIIIMHBI «Cunre3 MOJIUMEPOB» € NPEAIICCTBYIOIUMHA ITUCHUIVIMHAMHA U

CPOKM UX U3YUYCHUHA

Kog JIMCUUIIINHEL, IPEAIIECTBYIOIINE TUCIUILINHE Cemectp
JUCIUTUIAHBI «CHHTE3 OJIMMEPOB»
51.0.11 Marematunka 1,2
b1.0.15 dusnka 1,2
51.0.06 Heopranudeckas XUMUS 2,3
51.0.07 OpranuyecKas XuMus 6,7
51.0.08 duznyecKkas XUMHs 6,7
b1.0.20 XUMUYeCKHUE OCHOBBI OMOJIOTUYECKUX MTPOIIECCOB 7
Tabumuna 2.2.

(0):1:3 8 AUCIUIIJIMHBI «Cunres MOJIMMEPOB» € MOCJECAYIOIUMHA JTUCHUIIVIMHAMHA H
CPOKH UX U3YYECHUSA

Kon JMCIMIUINHBI, CIIEAYIOIINE 32 TUCIUIIIIMHON Cemectp
JIMCIUTTMHBI «CHHTE3 MOJIUMEPOBY
b1.B.07 BricokoMoneKynsipHble COeAMHEHUS 8
b1.B.JZIB.03.01 | KommounmgHas Xumust 8
b1.B./IB.06.01 |Teopernueckue OCHOBBI HEOPraHUYECKOW XUMHUH 8

B pe3yJsbTare ocBOeHUSI AMCHUIIMHBI 00YYaIOUIHIICS TOJIKEH

3HaTh:

OCHOBHBIE MOHATUS XUMUH U (puzuku BMC;

OCHOBHBIC MCTOABI CUHTC3a MMOJUMCPOB U UX IIPUMCHCHU,

0COOCHHOCTH CTPOCHHUSI MAaKPOMOJIEKYT;
TIOBEJICHUE MaKPOMOJIEKYJI B pacTBOPax;

OCHOBHBIC MPCACTABUTCIIN 6I/IOHOJ'II/IMep0B;



L4 IMOHMMAaHHE CBA3HU MCIKAY CTPOCHHUECM U CBOMCTBaMH IMOJIMMECPOB;

L4 CHGI_[I/I(i)I/ItIeCKI/IX CBOMCTB BBICOKOMOJICKYJIAPHBIX COCI[I/IHCHI/If/'I CBA3aHHBIX C

HUX CTPOCHHUCM.

YMmern:

L4 HCIIOJIB30BATh PA3JIMYHBIC METOAbI UCCICAOBAHUA TJIA U3YUCHUA CBOMCTB H

CTPYKTYypa MOJUMEPOB;
o 000CHOBBIBaTh BBHIOOP XMMHUECKHUX IMPOLECCOB (MOJIMMEPU3ALUOHHBIX WIH

HOJIHKOHI[CC&LII/IOHHI)IX) MMOJIY4€HHA OCHOBHBIX THUIIOB ITOJIMMEPOB;

. OPUMEHATh K MPHUPOJAHBIM OOBEKTaM MOJIMMEPHOM MNPUPOABI OCHOBHBIE

TeopeTUIecKHe nosuoxenus kypca BMC.

Baajnersn:
° METOAMKON MPOBEACHUS XUMHUYECKOIO SKCIIEpUMEHTa B Ja0OpaTOPHBIX
YCIJIOBHSIX;

L4 YMCHHEM IIPABUIIBHOI'O 00BICHEHUS PE3YJIbTATOB SKCIICPUMCHTA, CCIIN JaXKC

pe3yAbTaT OTPULIATEIIBHBIN;

L4 MCTOAaMHM OKa3aHUusA HepBOfI nmoMomu IIpu HECYACTHBIX ClIy4dYadX B

XUMHYECKOH JIa0OpaTOpHH.

3. KOMIIETEHIMH OBYYAIOILIEI'OCA, POPMUPYEMBIE B PE3YJIBTATE
OCBOEHMA JUCIUAITJIMHbI

HpOI_IGCC N3YUCHUA NTUCHUIUIMHBI HAIIPABJICH Ha (I)OpMI/IPOBaHI/IC QJIEMCHTOB CJICAYIOIIHX

kommeteHmii B cootBerctBuM ¢ PI'OC BO um OIIOIl BO mo manHOMY HampaBiICHHUIO

TTOJArOTOBKH:
Kon HaumenoBanne HNupuxartop B pe3syabTaTte ocBOeHHA
KOMIIETeHII KOMIMETEeHIIH A JTOCTHKEHHS AUCHHUTLIMHBI 00yYaI0Hiics
U KOMIETEeH U JOJIKeH:
Ynueepcanvnvle Komnemenyuu u UHOUKAMOPBL UX 00CHUINCEHUS
YK-2 Croco0eH onpenensiTh YK-2.1. Onpenenser | 3HaThb:
KPYT 3324 B paMKax KpYT 3a/1a4 B paMKax - TpeOOBaHMs M MIPUHLUIIBI LeJIe-
MOCTABJIEHHOIi 1eJIN 1 [IOCTaBJICHHOM LieJy, MOJIaTaHus;
BbIOMPATH ONTUMAJIb- OTIpeIeNisieT CBSI3U - IPUHIIMITBL ¥ METO/IbI TJIAHUPOBA-
Hble COCO0bI HX pellie- MEXIy HUMU; HUS;




HUSA, UCXO/IS1 U3 e CT-
BYIOIIIMX MPAaBOBBIX
HOPM, HMEIOTINXCSH
PECYpPCOB U OrpaHu-
YeHHil.

YK-2.2. IIpennaraer
CIIOCOOBI PEIICHUS
IIOCTABJICHHBIX 3a1a4
" OKNIACMBbIC
pe3yABTATHI; OICHHU-
BaeT MPEITOKEHHBIE
CHOCOOBI C TOYKH
3pEHHS COOTBETCT-
BUS 1IEJIH TIPOCKTA;

YK-2.3. [Inanupyer
peanu3anuio 3a7a4 B
30HE CBOEH OTBETCT-
BEHHOCTH C YYETOM
HUMEIOLIUXCS pecyp-
COB M OIpAaHUYEHUH,
JEeHUCTBYIOIINX IIpa-
BOBBIX HOPM;

YK-2.4. BeimonHser
3aJla4uM B 30HE CBOEH
OTBECTCTBCHHOCTHU B
COOTBETCTBHH C 3a-
MJIaHUPOBAHHBIMU
pe3yJbTaTaMu 1
TOYKaMH KOHTPOJIS,
TIPU HEOOXOTUMOCTH
KOPPEKTUPYET CIIO0-
COOBI pemeHus
3a/ay;

YK-2.5. IIpencrasis
€T pe3yNbTaThl MPOeK-
Ta, MpeAJaraeT BO3MO-
JKHOCTH MIX HCIOJB30-
BaHUS W/WITA COBEP-
[ICHCTBOBAHHUSI.

- METOJIbl OPraHHU3aIUU U YIIPaB-
JIeHWsI B 00J1aCTH XMUMHUH, TIPUMEHSI-
emble Ha (eaeparbHOM H Peruo-
HaJIbHOM YPOBHSIX;

Ymetn:

- opMyIHpPOBATH TIEPCUCHD
B3aMMOCBSI3aHHBIX 3aj1a4, 00eCIIeyn-
BAaIOIIUX JOCTHKECHUE MOCTABJICH-
HOM 1IN,

- ONIPEACIATh 0XKHIACMbIC PE3YJIb-
TaThI PEIICHUS 32134,

- pa3pabaThiBaTh Pa3JIUYHbIC BUIIbI
TUTAHOB TI0 Pean3aluy IpoTpamMM B
00J1aCTH XUMUU;

- POBOJNTH aHAJIN3 TUIAHOB C
MO3UIIMIA TPABOBBIX HOPM, HMEIO-
IIUXCSl PECYPCOB U OTpaHUYECHUM;

- POBOJIUTH OIICHKY PECYPCHOTO
o0ecrieueHNst pa3TnIHbIX
MEPOIPHUATUH XUMUIECKOTO
xapakTepa (HayqHO-TIPaKTUIECKHe
KOH()EPEHIUY, HAyYHbIC CEMUHAPEI,
TUCTIYTHI);

- OPHEHTHPOBATHCS B 3aKOHO1a-
TEJIbCTBE U NIPaBOBOM JIUTEPATYpE,
MIPUHUMATh PEIICHUS U COBEPIIATh
JIEWCTBUS B COOTBETCTBUH C 3aKO-
HOM.

Baagers:

- METOJIMKOH M METOJaMH TITaHU-
POBaHHMS U MPOBEICHUS HAYYHOTO
WCCIIEZIOBAHUS TIO OTIPENIEIICHUIO
3¢ HEeKTUBHOCTH ACATEIBHOCTH B
00J1aCTH XUMUH.

Obwenpodgheccuonanvhule

KomnemeHuuu u undummopbl UX 00CMUICEHUSA

OIIK-5

Cnoco0eH MOHUMATDH
NMPUHLIMIBI Pa00ThI
COBPEMEHHbIX HH(OP-
MAIMOHHBIX TEXHOJI0-
I'Hii U KCI0JIb30BATH
HX ISl peleHus 3a-
Aa4d npogeccuoHaIb-
HOM 1esiTeJIbHOCTH

OIIK-5.1.ITornmaet
MPUHLNIBI COBPEMEH-
HOM XUMHUYECKOM
TEXHOJIOTHH, OCHOBBI
HAHOXMUMTEXHOJIOTHUH,
MOJIEKYJISIPHOTO
MOJIETUPOBAHUS;

OIIK-5.2.0uenuBaer
Y TIPOTHO3UPYET IIepc-
[IEKTUBHOCTH OOBEK-
TOB CBOEH mpodeccro-
HaJILHOM JeSITeNbLHO-
CTH I XMMUKO-TEX-
HOJIOTUYECKUX TPOU3-
BOJICTB;

OIIK-5.3. 3Haer
OCHOBHEBIE TCHICHIINN
pPa3BUTHS COBpEMCH-
HBIX HHQOPMAIHOH-
HBIX TEXHOJIOTHH, OC-
HOBBI HH(OPMAILINOH-
HOM 0€30I1aCHOCTH;

3HaTh: cTaHJapTHBIC POTPAMMHEIC
MPOJYKTHI; HHCTPYMCHTAIbHBIC U
NIPUKJIAIHBIE IIPOTPAMMHBIE
CHCTEMBI B 00JIaCTH XMMUMU.
YMeTh: UCIIONH30BATH COBPEMEH-
Heie [T-TexHOMOTHY (TEXHOIOTHH
00pabOTKY JTaHHBIX, TEKCTOBOM,
rpadudecKoi, YNCIOBOM HHGOP-
Maluu, CETCBLIC, MYJIbTUMCIUA U
T.J1.) JUIS TIONyUCHHUS, XPAHCHUS,
00pabOTKH U TpeICTaBIeHUS
WH(OPMAIIH TIPU PEIICHUH 3a/1a4 B
npogeccuoHaILHON 001acTy, ¢
COOJTIOIECHUEM TIOJTUTUKH HHDOP-
MAaI[MOHHOW 0€30MacHOCTH; OCY-
MIECTBJISATH BEIOOP BUJIa KOMITBIO-
TEPHBIX TEXHOJIOTUH, HHCTPYMEH-
TaTBHBIX CPEICTB ISl 00paboTKH
OKCIICPUMCHTAJIbHBIX TaHHBIX B
COOTBETCTBHH C IIOCTABJICHHOMN
3a/1aueii; aHAITU3UPOBATh PE3yJib-
TaTbl paCu€TOB CPEACTBAMU




MCTOJbI IPUMCHCHUA
nH()OPMAITUH U3 pa3-
JJMYHBIX UCTOYHHUKOB
IUTA pereHus npodec-
CHOHAJIbHBIX 3a/1a4.

KOMIIBIOTEPHOU TEXHUKH.

- ICTIOJIb30BaTh CTAHAAPTHHIE
MPOTPaMMHBIE TPOAYKTHI TSI
perreHus 3a1a4 npoQeccnoHaTbHON
NESITETBHOCTH.

Bianers:

- HaBBIKaMH PabOTHI C KOMITBIO-
TEpPOM KaK CpPeJICTBOM yTPaBIECHUS
nHpOpMaIHel; COBpeMEHHBIMHU
KOMIBIOTEPHBIMU TEXHOJIOTHSIMU 1
nporpamMmmMHbIM oOecnieueHueM [TK
JUISL pEeIIeHUs] TOCTaBJIEHHOM 3a-
Jlauu; TIOJrOTOBKH JTAHHBIX JUIS
COCTaBJICHHUSI 0030POB, OTYETOB U
HAy4HBIX ITyOJHKAaIHii, nHpOpMa-
LIUOHHBIMH TEXHOJIOTHSIMH,
HEOOXOAMMBIMH TSI TIPHOOPETEHIS
HAay4YHbIX 3HaAHUM;

- HaBBIKAaMH MaTEeMaTHIECKOTO
MOJIETIMPOBAaHUS POLIECCOB U
00BEKTOB Ha 0a3e CTaHIAPTHBIX
MAKETOB, MPUKJIAIHBIX MTPOrPaM-
MHBIX KOMITJIEKCOB; HABBIKAMH
WCTOJIh30BaHMS CTAHIAPTHBIX MTPOT-
PaMMHBIX MPOAYKTOB JJISl pEIICHHUS
Mpo(ecCHOHANBHBIX 33134

Ilpogheccuonanvnvie Komnemenyuu u UHOUKAMOPBL UX OOCHUNCEHUA

K-8

Cnocoden
HCII0JIB30BAaTh
OCHOBHBbIE
XHMHYECKHUe,
(puznyeckue u
TeXHHYECKHE aCIEeKThI
XHMHYECKOT 0
NMPOMBIIICHHOT0
MPOU3BOJCTBA C
Y4€TOM CBIPbEBBIX U
JHEpPreTH4ecKux
3aTpar.

IIK-8.1. 3naer
OCHOBHBIE
3aKOHOMEPHOCTHU
XAMHYECKUX
MTPOU3BOJICTB.

IIK-8.2. Ymeer
HCIOJIb30BaTh
OCHOBHBIE
3aKOHOMEPHOCTH
XUMUYECKOU HAyKH U
(dbyHIaMeHTaJIbHbIE
XUMUYECKUE MIOHATHS
IIPH pEIIEHUN
KOHKPETHBIX
MIPOU3BOJCTBEHHBIX
3aJau4.

IIK-8.3. Biageer HaBbI-
KaMH PELICHHUS KOHK-
PETHBIX ITPOU3BO/ICTBECH-
HBIX 331134

3HaTh: 0a30BbIE XUMHYECKHUE
aCIIEKTHI XUMUYECKOTO
MTPOMBIIIIEHHOT'O MTPOU3BOJICTBA C
YYETOM CBIPHEBBIX M SHEPTETHYEC-
KHX 3aTpar

YMeThb: OIICHUBATH CHIPHEBBIC U
SHEPreTUYCCKUE 3aTPAThI
XUMHYECKOTO MPOMBIIIICHHOTO
MTPOM3BOICTBA

Biagern: 6a30BEIMH XUMUYECKH-
MU aCIICKTaMU XUMHUYCCKOT'O HpO'
MBIIIJICHHOTO MTPOU3BO/JICTBA C yue-
TOM CI)IpI)eBI)IX nu 3HepI‘eTI/I‘-ICCKI/IX
3arpar

4. OB bEM JJUCHUIIMHBI 1 BUJbI YYEBHOM PABOThHI

Taoauna 4.1.

O0bem AMCHMIVIMHBI M BUABI Y4eOHOI padoThI




Buj yuedHoii padoThl Bcero yacos 8

cemMecTp
OO01mast TpPyA0eMKOCTh TUCIUTITHHBI 72 72
AyIUTOpHBIC 3aHATUS 70 70
Jlexium 30 30
JlaGopaTopHbie 3aHITHS 40 40
CamocrositensHas padorta ctynentoB (CPC) 2 2

5. COIEP)KAHME JUCHHUILJINHBI, CTPYKTYPUPOBAHHOE 11O TEMAM
(PA3JEJIAM) C YKA3BAHUEM OTBEJEHHOT'O HA HUX KOJIMYECTBA
AKAJEMHUYECKHUX WJIH ACTPOHOMUYECKUX YACOB M BUJJOB YYEBHBIX
3AHATUI

Tabuauua 5.1.
5.1. CTpyKTypa U coepKaHue IUCIUTTHHBI

OO1mast Tpy1I0eMKOCTb JUCHIUIUTMHBI COCTABIISICT 2 3a4€THBIC €MHHMIIBI, 72 Yaca.

Buael yue6HOM pa-
dopMa TeKylero KOHTpOJIs
o 0OTBI, BKJIIOUAS
Ne 5 ycreBaeMocTH, popma
Pa3nen nucuumninHb o} camMocT. paboTy
n/n 3 MIPOMEKYTOUYHOTO KOHTPOJIS U
O Jlex- | Jlabop. | Cawm.
aTTecTaluu
02078 pab. pabota

Knaccudukanus
MOJIMMEPHU3ALIHOHHBIX

1 8 4 4 1 Tect Nel
nponeccoB. PagukanbHas
MOJTMMEPHU3ALTHS

HNonnas nonumepuzanus, ee
2 | 0COOCHHOCTH IO CpaBHEHHUIO C | 8 4 6 1 Tect No2
paluKaIbHOU

Tunbl peakuuii
nosimkoHeHcaruu. OCHOBHBIE
paznuyus

3 8 6 6 -
MOJIMMEPU3ALUOHHBIX U Kontponsnas padora Nel
MOJIMKOHICHCAIIMOHHBIX
MIPOLIECCOB




TpexMepHast NOJIMKOHAEHCALUS
u ee ocooeHHocTH. CrrocoObI
MIPOBE/ICHUS TIOJTMKOHICHCAIIH
B pacIulaBe, pacTBOPE U Ha

rpaHuIie pazuena ¢as.

TectNe3

[Tonyuenue
(dbeHnonpopManbaeTuIHBIX
osmromepos (ODO),
MPOMEKYTOUHBIE TPOYKTHI
cuntesa. CpoiictBa DDO,
MpUMEHEHNE MaTepHajoB Ha

WX OCHOBE ((heHOIIIaCTOB)

TectNed

[Tpenonumepsr:( raudTaIeBhIC ,
[PE30JIBHBIE,
(dhenondopmanbaeTUIHBIC U
KapOaMuJHbIE OJIMTOMEPHI) U
M3BECTHOW CTPYKTYPHI (
TTMOJIOBBIC TTOKCUJIHBIC,
HEHACHIIIICHHBIE CIIOKHBIE
o3 (pUpsI, HOBOJIAYHBIE
(dhenonopopmanbIeruIHbIe

OJINTOMEDPHI )

Tect Neo5

buononumepsl: mOIHEHBI
(kay4dyk, TyTTanepya ),
MoJTHATeTAINH (KpaxMmall,
LEJUTI0JI03a U €€
CHUHTETHUYECKHE TTPOU3BOIHBIC,
MONUTENTH B (OENKH),
HykJenHoBbIe KuciaoThl (PHK,

JTHK)

Tect Neb6

Hroro

30

40

3aueTr

5.2. Couepma}me AUCHHUIIINHBI «Cunres MmMoJIMMEpPoOB»

1. IMosumepu3sanusi




Knaccudukanus noammepusanoHHbIX MpoieccoB. [ToHATHE O LEMHOM U CTYMEHYaTOM
pocTe nenmu.

PanukaneHas nonumepusanus. MHUIMUpOBAaHWE PaJAMKaIbHOM NOJIMMeEpU3aluu. THIIbI
MHUIMATOpPOB. Peakiuu pocta, oOpblBa M HepeAayd Lenu (peryisaTophl, 3aMeaTUTeNu,
uHruoburopel.)  Temomepusanus.  MonekynsipHas Macca M MOJEKYJISIPHO-MaccOBOE
pacnpeeseHue NoIMMEPOB, 00pa3yoIUXcs IPU PaJUKaIbHOW NOJIUMEpPHU3aLUH.

PeaknmoHHas ciocOOHOCTh MOHOMEPOB U PaJHUKAIIOB.

CrniocoObl TIpoBeACHUSI TOJIMMEPU3ALMU: B Macce, B pacTBOpe, B CYCHEH3MH U B
OMYJIbCHH.

Honnas monumepu3zanius, ee 0COOEHHOCTH IO CPABHEHUIO C PaJAUKAIbHOM.

2. TlomukoHaeHCAINA

Tunel peakiuii nonukoHaeHcauu. OCHOBHBIC pa3MU4YUs TOJUMEPU3ANUOHHBIX U
MOJINKOHACHCAIIMOHHBIX MPOIIECCOB.

VYpaBHeHHE TMOJUKOHICHCALIMOHHOTO paBHOBECHUs. BiusHHE XHUMUYECKOW MNPUPOABI
MoHOMepa ((PYHKIIMOHAIBHBIX TPYII) Ha paBHOBECHYIO CTEINEHb IMpeBpamieHus. Katam3aTopsl
TIOJTMKEHICHCAIIHH.

MonekynapHass Macca W MOJEKYISIPHO-MAacCOBO€ paclpeleieHHe TpU JIMHEHHOM
noivkoHAeHcanuu. KuHeTHMKa TOJMKOHACHCALMU: BIUSHUE KOHIIEHTpPAllMM MOHOMEpPOB,
CTCXHOMETPHH, TEMIIEPATYPHI, KaTaan3aTopa, MOHO(YHKITHOHATTLHBIX IpUMECeH,
HU3KOMOJICKYJISIPHOTO MPOAYKTA PEaKIH Ha TPEEIbHYIO CTETIeHb OIMKOHACHCAIUH.

TpexMmepHas MONIUKOHIEHCAIHS, €€ OCOOEHHOCTH.

CriocoOsI poBeIeHUs MOJMKOHACHCAIIMHU: B paciljlaBe, B pACTBOPE U HA FPaHUILIE pa3zelia
tbas.

[Tonyyenne  denomopopmanpaerunupix  onuromepo (ODPO), npoMexyTOUHBIE
MpoayKThl cuHTe3a. CBoiicTBa @D, MpuMeHEeHEe MaTepHalioB Ha UX OCHOBE ((heHOTIACTOB ).

[Ipenonumepsl: craTucTUdeckue (rIUQTaTUBbIEe, pe30ibHbIe, (eHOTOPOpMaTIbIETHIHbIE
u  KapOaMuJHBIE OJIMTOMEPBbl) U  U3BECTHOM CTPYKTYpbl  (AMOJOBBIE, AIOKCHJHBIE,
HEHACHIIIICHHBIE CIIOKHBIE MOIUI(UPHI, HOBOJIAUHbIE (eHOI0()OpPMaTbACTUIHBIE OJTUTOMEPHI).

Bropoii 3ak0H TepMOIMHAMUKHA. DHTPOIUSA. 3aBUCUMOCTh SHTPOIUU OT TeMIEpPaTyphl.
CrangaptHas buonomumepsl: monueHbl (Kaydyk, TyTTanepua), MOJHAleTaani (Kpaxmail,
LIEJUTIOJI03a U €€ CHHTETHYECKHE MPou3BoaHbIe). [TomumenTuapl (6€/1Ku), HyKJIEUHOBBIE KHCIIOTHI
(PHK, THK).

6. OBPABOBATEJIbHBIE TEXHOJIOI'NHN



[lpu wu3ydeHHH TEOPETHUECKOTO Kypca Ha JEKIHUAX MpeayCMaTpPUBACTCA 3aJ0KEHUE
MaTepuaia B Bue Tpe3eHTanuu. OTaenbHbIe JTEKIMH W3JIaraloTes 1Mo MPOOIeMHON TEXHOIOTHH.

[Ipu u3yueHUM CBOMCTB OTAEINBHBIX XHMHUYECKHX COCIUHEHUN M XUMHUYECKUX IMPOILIECCOB
MIpelycCMaTPUBAETCS TOCTAHOBKA JIEKIIMOHHBIX JI€MOHCTPALIMOHHBIX OIBITOB.

Hexotopble  pa3fensl  TEOPETHYECKOTO  Kypca  HM3Y4alOTCd €  HCIOJIb30BaHHEM
OTeperKaroell cCaMOCTOSITEIbHOW pa0OThI: CTYIEHTHI TOMYYaloT 3aJaHus Ha O3HAKOMIICHHE C
HOBBIM MaTEPHUATIOM JI0 €T0 U3NI0KEHUS Ha JICKIIUAX.

Ilepen oyepenHON NEKIMEH, KaK IMPAaBHIIO, NMPAKTHKYIOTCS <WIETYYKH» II0 MaTepUaly
NpeapIayIield JeKIMU. DTO TO3BOJISET ONPEAETHTh CTENEeHb YCBOCHHS H3JI0KEHHOIO paHee
Matepuana. [lnsg Oosiee OCHOBATENBHOM OLIEHKH YCBOSIEMOCTH TEOPETHMYECKOTO MaTrepuala
CTYyJICHTAMH WCIOJB3YIOTCS TECThl, a TaKXe TPAJUIMOHHbIE THUCHPMEHHBIE U YCTHBIC
KOHTPOJIbHBIE MEPONIPUATHSI (KOJIJIOKBUYMBI, KOHTPOJIBHBIE PAOOTHI).

[Tpu mpoxoxkaeHnu 1abopaTOPHOrO MpAKTHUKyMa CTYAEHTaM IMpearaercs padboTaTth B
MaJlbIX TpyMNmax: ydeOHas Tpymmna pa30uBaeTcs Ha HECKOJBKO HEOONBIIUX Tpynm — 1o 2-3
YenoBeKa.

Kaxxmas rtpynma BeIModHSAET 3amaHue (J1abOpaTOpHBIE OMBITHI) W3 J1AOOPATOPHOTO
NpakTUKyMa IO CHHTE3Y MoiuMepoB. IIporecc BhIMONHEHUS JaOOPAaTOPHBIX — OIBITOB
OCYIIIECTBIISIETCSI HA OCHOBE 0OOMEHa MHEHUI U BHIOOPA ONTHUMAJIBHOTO MYTH PELICHHUS.

Ha ocHOBaHuM MOJyd4eHHBIX JaHHBIX MO BCEM ONBITAM KaXKABIH CTYICHT 3aIlOJHSIET CBOU
7a00paTOpHBI KypHaj, TIl€ 3alHChIBACT PE3YNbTaThl OIBITOB, HAOJIOIEHHUS, COCTaBISET
ypaBHEHHsI pPEAKIUH XUMHYECKHX IPOLECCOB, €CIM HY)KHO MPOU3BOJIUT COOTBETCTBYIOIINE
pacdeThl U pe3yabTaThl IPECTaBISET B BUJIE TpaUuecKOil 3aBUCUMOCTH.

Ha cobecenoBanum ¢ mperonaBaTesieM CTYISHT MPEACTaBIsSeT O(QOPMIICHHBI OTYET IO
naHHOW sabopaTopHO paboTe M OTBEYaeT Ha BOMNPOCHl MpPENOAaBaTensi, CBSI3aHHBIE C
METOIMKOW paboThl, pe3ynbTaTamMu W BbBoZamu. [lo psgy paboT mpemycMaTpuBaeTcs
PUMEHEHHE TECTOBOTO METOA «3aIUTHD».

['pynmoBass pabora B XUMHYECKOW JabOpaTOPHUH CTUMYJIHPYET COTJIACOBAHHOE
B3aMMOJICHICTBIE  MEXAYy CTyIEHTaMH, OTHOUICHHS  B3aUMHOW  OTBETCTBEHHOCTH U
corpynaudectsa. [Ipu popMUpoOBaHUY TPYIIT YIUTHIBACTCS JIBA MPU3HAKA: CTEIIEHb XUMHUYECKON
MOJIFOTOBJICHHOCTH CTYJEHTOB W XapaKTep MEXJIMYHOCTHBIX OTHOIIeHWH. B psge cioydaes
CTY/ZICHTaM CaMHUM IIpeyiaraeT pa3OUThCS Ha TPYIIBL, COCTaB KOTOPBIX BIIOCIEICTBUH MOMKET
KOPPEKTUPOBATHCS IS MOBBIILICHUS Ka4ecTBa PabOTHI.

B naGopaTopHOM IpakTUKyMe MPH BHITIOTHEHUH OTIEIBHBIX OIBITOB HCIIOJIB3YETCS METOT
poOJEMHOr0 O0yYeHUs: CTYAEHT NOJy4aeT 3aJaHue Ha XMMHUYECKUH INpOLEcC, METOIHUKY
KOTOpPOTO OH JOJDKEH TOA00paTh CaMOCTOSITENIbHO, HCXOAS W3 HMEIONIUXCS PEaKTHUBOB,
00CYIMTh ee ¢ mpernojaBaTesieM U 3aTeM MPUCTYIUTH K €r0 BBIITOJIHEHHIO.

7. NEPEYEHb YYEBHO-METOJIUYECKOI'O OBECIIEYHEHUSA JJI51
CAMOCTOSATEJBHOM PABOTHI OB YYAIOIINXCA MO JACHUILIAHE

JlexoHHBIE 3aHATHS TPOBOATCA | pa3 Henemo B o0beme | yaca u 2 yacoB 1a00paTOPHBIX
3aHATUN B BOCBMOM ceMectpe. 1lociie okoH4aHus n3y4eHus KaXK0i TeMbI CTYIEHTbI IIPOXOIAT

TECTUPOBAaHUE, COOECEIOBAHUE, BHIOIHAIOT KOHTPOJIBbHBIC paOOTHL.
7.1. IlepeveHb-y4e0HO-METOANYECKOTO 00ECTICUCHHS AJIs1 00YJArOIIUXCs IO AUCIUIUINHE:

1. CrpenuxeeB A.A., epesunkas B.A., Cronumckuii B.A. OCHOBbI XUMHUH

BBICOKOMOJIEKYJISIpHBIX coequHeHni. M. Xumus, 1976.



2. HIyp A.M. BoicokoMomeKysipHbIe COETUHEHNS. : yueb.3-e uzf. nepepad. u
nor.M. Beicimas mikona, 1981.

3. Oynuan J. OcHOBBI XuMuH noiaumepoB. M, Mup, 1974.

7.2. Yxazanus 111 00y4Jaromuxcs 0 OCBOCHHIO TUCITUTUTHHBI

Taoauna 7.1.

Coaep:xxanue caMOCTOATEJIbHON Pad0ThI 00yYAKOIIUXCS

Homep| Temwi/éonpocst, evinocumble Ha camocmosmenvroe uzy- | Kor-6o | @opmel padomel
HeHue yacos
pazoen
1. |Knaccupukaums monmmMepH3aMOHHbIX IPOLECCOB. 1 cobeceloBaHue,
TECTOBBII
PanukanbHas TOTUMEpU3ALIHS
KOHTDOJIb
Honnas monuMepu3aius, ee 0COOEHHOCTH IO CPABHEHHIO C 1
paIuKaJIbHOU
3. |Tumbl peakumii monukongeHcamud. OCHOBHBIE pasIvYus C06ecenovBaHI/Ie,
TECTOBBIN KOH-
OJTMMEPHU3AIIOHHBIX " TIOJIMKOH/ICHCAIIMOHHBIX| - TPOJIB
MPOIIECCOB
4. TpexmepHast MOJUKOHCHCAIIUS U €€ OCOOCHHOCTH. CobecenoBanue,
CriocoObI MPOBEICHHS TTOJUKOH/ICHCAIIUH B PACILIaBe, : TECTOBBIN KOH-
pacTBOpE W Ha TpaHuUIle pasaena dhas. TpoJb
5 [Tonmyuenue denondopmanbaeruIHbIX oaUromepon (ODO), cobeceqi0BaHuE,
) . TECTOBLIA KOH-
POMEKYTOUHBIE TIPOIYKThI cuHTe3a. CBolicTBa DDO, - TpOITE
MpUMEHEHNE MaTepHaJIoB Ha MX OCHOBE ((DEHOIIIACTORB)
6. [penomumepsr:( rmudTaeBbie , pe30IbHEIE, - cobecenoBaHue,
TECTOBBIN
(denondopmanpaeruHbie U KapOaMUIHBIE OTUTOMEDPHI) U
KOHTPOJTb
WU3BECTHON CTPYKTYPHI ( TUOJIOBBIC STIOKCHUTHBIE,
7. -
buononumepsl: MOJIUEeHBI (Kaydyk, TyTTamnepya ), c06ecen013a1ume,
TECTOBBII
NOoJIMANeTAINHN (KpaxMal, IEJUTI0JI03a U €€ CHHTETUIECKUE KOHTPOJIb
POU3BOJHBIE, TOTUNENTHIBI (OENIKH), HYKJIEHHOBbBIE
kucioTsl (PHK, JTHK)




8. OEHOYHBIE CPEACTBA JJISA TEKYIIEI'O KOHTPOJIAA YCIIEBAEMOCTH 1
MMPOMEXYTOYHOM ATTECTAIIUA

Ilpumepnuie onpocel 014 cobecedosanus

1. PaI[I/IKaJ'ILHafl MmoJIMMEpur3anusa Ha FJ'IY6OKI/IX CTCIICHAX MPCBPALICHUA.

2. Ilepexucu, mTpUMEHseMble I  UHUIMHPOBAHUS  PEAKIUl  paguKaabHOU
MOJINMEPU3AIUN

3. CrnocoObl mpoBeeHUS paauKaTbHON MOTUMEPU3AIIHH.

4. Tlo6ouHbIe peakIMy Ha CTaANH 00Pa30BaHUS MaKPOMOJICKYJ.

5. Mexdasnas nonukonaeHcarus. CrocoObl MPoBeICHUs PEAKIINH MTOJTUMKOHICHCAITIH.

6. Katnonnas IMoJIMMEpHU3alusa JaKTaMOB IO )IGI\/'ICTBI/IGM IMPOTOHHBIX KHUCJIOT.

7. TexHuueckwe TpUeMbl CcHUHTe3a monuMepoB. OCHOBHBIE  XapaKTEPUCTUKU

MPOMBIIIIEHHBIX ~ ToJauMepoB. [lonmukapOoHATHI, MOJIUCTUPOJ, MOJUOJE(UHBI,
HNOJUBUHWIXJIOPU, TOJIMAMUIBI, MOJUCYIb(OHBI, LEIII0N03a U €€ MPOU3BOJHBIE,
Kay4yKH, TOJTUI(PUPHBIE, STTOKCUAHBIE, PEHOIPOpPMaIbIETHIHbIE CMOJIBI.

8. IlpakTHyeckoe 3HAYEHUE JKUAKOKPHUCTANTUYECKOTO COCTOSHHUS Ui TOJY4YEHUs
BOJIOKOH, MHAMKATOPHBIX CUCTEM U JIP.

9. HaamonekynspHas CTpyKTypa aMOp(HBIX M KPUCTAJUIMYECKHX IIOJHUMEPOB;
MO/JIeJIbHBIE IIPECTABICHUS, MOP(OIOrnYecKre KapTHHBL.

10. IlpakTiueckoe 3HAYEHHWE MPOYHOCTH U JOJTOBEYHOCTU IMOJUMEPOB M HU3ACTUI M3
Hux. Kpurepuu omieHkH.

11. OcobeHHOCTH KOHLIEHTPUPOBAHHBIX PACTBOPOB MTOJUMEPOB.

12. lluxnn3anus Npu MOJMMEPAaHANIOTUYHBIX TpeBpauieHusax. IloauMepaHanoruuHbie
IPEBPALICHMS TPEXMEPHBIX TOJIMMEPOB.

13. TlonydeHue Heropro4ux MOJUMEPOB U U3ZEIUI HAa NX OCHOBE.

14. HanonHeHHbIE TOIMMEPHI

Ilpumepul 3a0anuit KORmMpoOILHLIX padom

Bapuanm 1

3ananue 1
1.Kakue nonmumepbl Ha3bpIBalOT OPraHUYECKUMHU, HEOPTaHUYECKHUMH, 3JIEMEHTOOPraHUYECKHUMH,
roMo- u rerepouensbivu ? [IpuBeante mpuMepsl Ui KaXI0T0 TUIA TOJIUMEpA.
2.Hamumure cxemy peakuu 00pa30BaHUs [TOJUMEPOB U3 CIEAYIOIINX MOHOMEPOB:
A) CH,=CH-CN
b) HO-(CH,),-OH + HOOC-(CH,),COOH
B) OCN-R-NCO + HzN-(CHz)z-NHz
I') CH,=CH-CI
Knaccuduuupyiite peakuun oOpa3oBaHus MOJYYSHHBIX MOJMMEPOB Ha LIEMHbBIC, CTYIEHYATHIE,
KOHJICHCAIIHOHHOTO U MOJIMMEPHU3AI[IOHHOTO THIIA.
3.KakoBbI JOCTOMHCTBA U HEJTOCTATKH OCHOBHBIX CIIOCOOOB MPOBEICHU MOJIMMEpU3auu ?
44YYto w3 cebs mpencTtaBiasieT Impouecc ByinkaHuzanmuu 7 Kakue mommmepbl  coCOOHBI
BYyJIKaHM30BaThCs ? Kak M3MEHI0TCS CBOIMCTBA MOJIMMEPA B IPOLIECCE BYJIKAaHU3ALUU ?
3aganue 2
l.Ilouemy s  NOIMMEPOB U OJMIOMEPOB  XapaKTEpHbl  IOJUIUCIEPCHOCTb U
o yHKIMoHaNbHOCTh? Kakumu mapamerpamu xapakrepuzytor MM u MMP ?
2.Hanummte cxemy peakiuyu o0pa3oBaHus MOJIMMEpPa U3 CISAYIOIUX MOHOMEPOB:
A) CH,=CH-COOH
b) HoN-(CHp)s-NH,  + C1OC-(CHy),-COCl
B) HO-(CH,)s-COOH



MO3KHO 71 JIs TOJTY4EHUS TEX K€ MOJIMMEPOB UCIIOIb30BATh IPYrue MOHOMEPHI?
Knaccuduuupyiite peakiuu oOpa3oBaHus MOJYYCHHBIX MOJMMEPOB Ha LIEMHBIC, CTYIIEHYATHIC,
KOHJICHCALIMOHHOTO U ITOJIMMEPU3ALMOHHOTO THIIA.

3. KakoBbI JOCTOMHCTBA U HEJOCTATKH OCHOBHBIX CIIOCOOOB MPOBEICHHS ITOJMKOHICHCALIUHU ?
4.Kak mpoTeKkaeT TEpMOOKHUCIIUTENbHAS AECTPYKIHS OJIUMepoB ? Kakue coeTMHEeHHs IPU 3TOM
obpazytotcs? [lepeyrcauTe OCHOBHBIE METO/IbI 3ALUTHI OT TEPMOOKUCIUTEIIEHON AECTPYKIIUH.

3aganue 3

1.YUto Takoe kKoH(pUTypalys MOBTOPSIOIIET0Cs OCHOBHOTO 3BEHA,
KOH(Uryparus OJIMKHET0 U TaTbHEro MopsIKa U KOH(UTYpaIisi MaKpOMOJIEKYJIbI?
2. PaccMmoTtpuTe creqyromue CUCTEMbl MOHOMEDPOB U KaTaJIn3aTOPOB:

Karanuzatopsl Monomeps!

A) (C6H5C02)2 CeHs-CH:CHz

B) HzSO4 CHZZCH-O-H-C4H9

C) BF; CH,-CH-ClI

I[) H-C4Hg Li CHZZC(C H3)-COOCH3

Uro sBiseTCs MHULMUPYIOLIEH 4YacTULEHd WIM aKTUBHBIM IIEHTPOM KaXKJOro KaTajauzaropa?
Hanummre ypaBHeHUs peakuuii 00pa30BaHMs TOJUMEPOB.

3.B ueM oTinume paBHOBECHOW M HEPABHOBECHOM IMOJIMKOHICH AN ?
B xakoM ciydae mosydaeTcst moJimMep ¢ 6ojiee BEICOKOit MM?

4.Yto Takoe pnectpykuus noaumepoB? Kak wusmensercs MM mnonumepoB B mpoliecce 3Toi
peakuun? Kakue BUABI 1€CTPYKIIMU BaM U3BECTHbI?

3aganue 4

1. Yro Takoe KoH(pOpMaLUI MAKPOMOJIEKYIIbI U KaKUe TUITbl KOH-
¢dopmanuu BaMm u3BecTHbI? Kak MOKHO OLIEHUTH pa3Mepbl MAKPOMOJIEKYJIbI ?
2.CpaBHMTE METOJIbI ITOJIMMEPU3ALIUU U MOJUKOHACHCAIMU. B ueM OCHOBHBIE IIPEUMYIIECTBA U
HEJOCTaTKA METoJa MOJMKOHJeHcanuu? [IpuBenure npuMepsl NOJIUMEPOB IOJIYYEHHBIX 3TUM
METOJIOM.

3.Kakue BBl 3HaeTe peakUMM XUMHUYECKUX IPEBPALLEHUM, NPUBOASINNAE K YBEIWYCHHIO WU
ymenblieHnt0o MM nonumepos? IlpuBenure npumepsl.

Bapuanm 2

3amanue 1

1.Yto Takoe HaAMOJNEKYJISIpHas CTPyKTypa? 3aBUCUT JM OHA OT XHMHYECKOTO CTPOCHHS
Makpomosekyinbsl, MM, MMP, koundurypamuun u koHdopmanuu makpomosiekyn? IlpuBectn
MIPUMEPBI HATMOJICKYIISIPHBIX CTPYKTYP Y aMOP(HBIX U KPUCTAIUTHUECKHUX TIOJTUMEPOB.

2. Kakue mnpeumyiiecTBa HMeEET HOHHO-KOOPAWHALMOHHASMIOINMEPU3AlUS Tepesl IpYTHUMHU
MeTonaMu moymMepu3aun? KakoBbl 0COOCHHOCTH CTPYKTYPBI MOJMMEPOB, MOJIYIaeMbIX 3TUM
METOAO0M?

3.KakoBbl OTIMYUTENBHBIE OCOOCHHOCTH XMMHYECKUX PEaKIUi TOJUMEPOB IO CPAaBHEHUIO C
peakuusIMUA HU3KOMOJIEKYIISIPHBIX COeTMHEHU?

3ananue 2
1.Oxapakrepu3yiiTe MOHATHE THOKOCTH MaKPOMOJICKYJ U (PaKTOPHI Ha He€ BIHSIOIINE.
2.PaccMOTpuTe BO3MOXKHOCTB IIMKJIM3ALUH B ITPOLIECCE MOTUKOHICHCALINH CIEAYIOIUX MOHOMEPOB
npu m ot 2 1o 10:



A) HaN-(CHz)m-COOH
b) HO-(CH,),-OH+ HOOC-(CH,)m-COOH
Kakue ¢akTopsl onpeneisioT HampaBiICHUE PEaKUUH B CTOPOHY HUKIU3ALUH WIH B CTOPOHY
HOJIMKOHIEHcAuy ?

3. KakuM crmocoboM MOKHO TONYyYUTh CTepeoperysipHelii nonmmep? Kakue kaTanmzaTopsl
HCTOJIB3YIOT 1Sl ATUX 1enen? [IpuBeaure cxemy MOTydeHHs CTEPEOPETYIISIPHOTO MOJIUMEPA.

4B dyeMm pa3iMuMe U CXOACTBO MEXIY IOJMMEPAHAIOTMYHBIMU MPEBpPALICHUSIMH U
BHYTPUMOJIEKYJIApHBIMU peakuusMu? [IpuBennre npuMepsl peakuil KaxX10ro TUIA.

3aganue 3

1.Kakue nonuMepsl Ha3bIBAIOT MIPUPOJIHBIMU, CHAHTETHUECKUMU U UC-
KyccTBeHHbIMU? [IpuBenuTe npumepsl.

2.Hanumute ypaBHEHHE peaknuii o0O0pa30BaHMs CTAaTUCTHYECKUX COIMOJMMEPOB U OJIOK-
CONOJIMMEPOBCIENYIOLIErO COCTaBa:
b) —[-OC-R-CO0-(CH,),-O0C-(CH,),C0O0-(CH,),-O-]n-
A)—(-OC-(CHy)s-NH-)n-(-OC-R-NH-)m-,
OxapakTepu3yiTe OCHOBHBICE METOJbI TOJIYYCHHsS] TMPHUBUTHIX COMOJIMMEPOB U OJIOK-
COIIOJIUMEPOB.

3.Kakwue BbI 3Ha€TE MPHUEMBI TTOBBIICHUSI MM MOJIMMEPOB NP MOTUMEPHU3AAN?

44Yto wu3 cebs mpeacTaBnseT mporecc ByinkaHmzanuu? Kakue monmMepbl  CrOCOOHBI
BYJIKaHM30BaThCsA? Kak n3MestoTcst CBOMCTBA MOIUMEPOB B TIPOIIECCE BYJIKAHU3AIIUN

3amanue 4

1.Kakue nomumepbl Ha3pIBalOT OPraHUYECKUMH, HEOPTraHUUECKUMH,

3JIEMEHTOOPIaHUYECKUMU, TOMO- U retepouenHsiMu? [IpuBenure nmpumepsl A KakJoro THUIIA
nonuMepa. Hanummre popmyibr

A) G10K-conouMepa :CTUPOI-010K-METUIIMETAKPHIIAT,

b) npuBuTOro cononuMepa:cTUPOII-1p-METHIMETAKPUIIAT,

B) npuBuToro cononuMepa:MeTUIMETaKPUIAT-1p-CTUPOII,

I') perynsipHO yepenyromerocs conoauMmepa METUIMETaKpHIIaTa U CTUpOJa

2.IIpuBeauTte ypaBHEHUS peakifii 00pa30BaHUs ITUX COMOJIUMEPOB

3.00bscHUTE, KaK BIMAIOT KOHIIEHTPALMsI MOHOMEpPA, MHUIIMATOpA U TeMIIepaTypa Ha CKOPOCTh
paavKaibHOM nonuMmepusanuu 1 MM nonumepa?

4. Kak mpoTekaeT mpoIecc TePMHUECKON JecTpyKuun monuMepoB? Kakue (akTopsl BIHMAIOT Ha
TEPMOCTAOUIILHOCTD MOJIUMEPOB?

Kpumepuu OUEHKU omeema cmydeHma npu 6blnoJiIHeHuu KOHmp0ﬂbH0ﬁ paﬁombl

Ouenka TpeOoBanus K 3HAHUAM

OTIIMYHO IIPUBEICHBl TIOJIHBIE IPABUJIBHBIE PELIEHUS, OTBETHI I'PAMOTHO
apryMeHTUPOBAHbI

XOpOLIO JOIIYILEHbI HE3HAYUTEIIbHBIE ITOTPEIIHOCTH P OTBETaX Ha BOIPOCHI,

aprymMeHTaus Obljia He OJHOM

YIIOBJIETBOPUTEIBHO | B OTBETAX Ha HEKOTOPHIE BOMPOCHI JOIMYILIEHBI IPyOble OIMOKH, YacTh
BBIBOJIOB HE APT'YMEHTHPOBAHA UJIM apT'YMEHTHPOBAHA HENPABUIILHO

HEYJOBJIETBOPUTENBHO | OTBeThl Ha 50 wu Oosee % BONMPOCOB OMIMOOYHBI, OOJBIIMHCTBO
BBIBOJIOB HE APT'YMEHTUPOBAHBI WJIM ApI'yMEHTHPOBAHBI HEITPABUIILHO
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Hpumepnble KOHmMPpOJIbHblIE 60NRPOCHL K 3aYenty

[IpeameTt u 3anaun AUCIUIUTAHBI «CUHTE3 MTOJTUMEPOBY
OU3UKO-XUMHUYECKNUE METOIBI UCCIIEIOBAHUS ITOJIUMEPOB.
MeTons! onpenenenus (GU3NUECKUX COCTOSTHUN TTOTUMEPOB.
CrexTpaJibHbIE METO/IbI UCCIIETOBAHMS.
Merton ynpTpaduoaeTOBOM CIIEKTPOCKOTIHH.
MeTton uHGPAKPACHOH CIIEKTPOCKOITHH
XapakTepuCcTUIECKUE TOJIO0CH MOTIOMEHUs XpoMo(hopoB B Y D-criekTpe.
ArperaTtHoe U (a30Bble COCTOSHUS TOJTUMEPOB UX MPUPOIa U OCOOCHHOCTH.
Pu3nyecKoe COCTOSTHUE TOJIMMEPOB.
TepMoMexaHUUECKUI METOJT UCCIIENOBAHUS IIOJIUMEPOB. TepMOMEXaHNYECKNE KPUBBIE
aMOp(HBIX, KPUCTAJUTH3YIONTUXCS, KPUCTALTUIECKIX TTOTUMEPOB.
PenakcaimonHele TpoLecChl B IOJIMMEPaX.
PuznyecKkre 1 MEXaHMYECKUE CBOICTBA MOJIMMEPOB.
Kongurypanust MakpoMoeKyIn U HemH.
Kondopmanus Mmakpomosexy.
HaamonexynspHas cTpykTypa nmonuMepoB. HagmomnekynspHast CTpyKTypa aMOpGHBIX U
KPUCTAJUIMYECKUX MTOJIUMEPOB.
Crenenb KpUCTANIMYHOCTH. BHUIBI KPUCTATUIMUECKUX CTPYKTYpP: KPUCTAJUIUTHI,
MOHOKPHUCTAIIBL, (PUOPUILIBI, CPEPOITUTHL.
KoonepaTuBHble peakuuy MeX1y MaKpOMOJIEKYJIAMHU MTOJIMAJIEKTPOJIUTOB.
I'maponnHaMuyecKue CBOMCTBA JTMHEMHBIX MOJIUAIIEKTPOIUTOB.
MeTons! onpenenenus GU3NUECKUX COCTOSHUN TOTUMEPOB.
Hccnenoanue nonmumepoB metogaoM UK-cnekrpockonuu. 3akon byrepa, JlamOepra,
bepa.
Tepmuueckuii ananu3 nonumepos. Merox @pumena u Kapoua.
Metoa ABOWHOTO JTOrapu(pMUPOBAHUSL.
UccnenoBanue nonumepos metonoM SAMP. SAnepHbie MarHUTHBIE MOMEHTHI.
Kitaccuueckoe onrcanue yCiaoBUM MarHUTHOTO PE30OHAHCA.
YpoBHH 3HEPrUM siApa B MATHUTHOM TIOJIE.
KBaHTOBOMEXaHMUYECKOE PACCMOTPEHHUE YCIOBUI MarHUTHOT'O PE30HAHCA.
HccnenoBanue moimMepoB METOAOM OOpaIlleHHOM Ta30Boii XpoMaTorpaduu.
Onpezenenue TeMneparyp CTpYKTYpPHBIX IPEBPALLIEHUE B TOJIUMEPAX.
Onpenenenre TepMOAMHAMUYECKUX TAPAMETPOB B3aMMOIEICTBUS MTOJIMMED-
pacTBopuTenb. OnpeeneHre MOJIEKyISIPHOI MacChl OJTUTOMEPOB.
KonebarenbHas cIeKTPOCKONHUS ITOJIMMEPOB.
CriekTpocKomnus KOMOMHAIIMOHHOTO PACCESTHUS CBETA.
KoonepaTuBHbIe peakiiuu MEX1y MAaKpOMOJIEKYJIAMHU MOJIHAJIEKTPOIUTOB.
I'maponnHaMuyeckue CBOMCTBA TMHEMHBIX MOJTUAIEKTPOIUTOB.



Kpurepun onieHkn oTBeTa Ha 3a4ere

Onenka Kputepuu orera

3auTeHo ['mybokoe m xopolee 3HAaHWE W MOHUMAHHE TPEIMETa, B TOM YHUCIE
TEPMHUHOJIOTUU u OCHOBHBIX TTOHSITHIA; TEOPETUIECKHIX
3aKOHOMEPHOCTEM; (hakTHYEeCKUX JTAHHBIX 00CTOATENbHBIN,

JIOTMYECKUI U TPaMOTHBIN OTBET BO BpeMs CAAauH 3a4eTa; yIeIbHbIN Bec
OIIMOOK NMPU KOHTPOJILHOM TECTUPOBaHUU — He Oosee 50%.

Hesaureno Cnaboe 3HaHHE OCHOBHOUM TEPMHHOJIOTHH, TEOPETHUECKHIX
3aKOHOMEPHOCTEH, (DAKTHYECKUX JIAHHBIX, OIIIMOOYHBIA OTBET Ha
3a4yeTe; yAeNbHBIA BEC OMIMOOK MPU KOHTPOJIHLHOM TECTUPOBAHUU —
6onee 50%.

9. VYYEBHO-METOJNYECKOE 1 ”THPOPMALIMOHHOE OBECITEYEHUE
TACHATLITAHBI

9.1. YueOHas quTepaTypa:
a) OCHOBHAA:

1. CrpenuxeeB A.A., depesuiikas B.A., Cnonumckuii B.A. OcHOBBI XuMuu
BBICOKOMOJIEKYJISIPHBIX coenHeHuil. M. Xumus, 1976.

2. Iyp A.M. BricokoMoMeKysipHbIe COETUHEHUS. : yueb.3-e u3 . nepepad. u
nmon.M. Breicmag mkona, 1981.

3. Oyaman [[x. OCHOBBI XUMHH ITOJIUMEpOB. M, Mup, 1974.

0) JOMOJHHUTEIbLHAS:

1. CemuukoB FO.J[. BeicokoMonekyinsipable coenuHenus: Yue6. M., H.Hosropon:

Axanemust Huxeropoa. roc.yH-1, 2003r.(MunuctepctBo obpazoanust PO, 150 sk3.)

2. Kupees B. B. BeicokoMonekysipable coeanHenns:yue0.M: Bricias mikona,

3. OBunnHukoB 0. A. buooprannyeckast xumus. M., [Ipocsemenne, 1987.

4, Jlennnmxep A. buoxumusa. M., Mup, 1974.




o

OHuuknonenus noiaumepos: B 3-x T. M: BCD, 1977. T 1-3.

IS

I'punmreiin [Jx., Buann M. Xumust aMMHOKHCIIOT W nienTtuaoB M., Mup.1965.

9.2. NHTepHeT-pecypcehl

http://c-books.narod.ru/pryanishnikovl 2 1.html
http://alhimic.ucoz.ru/load/26
http://www.chem.msu.su/rus/teaching/org.html
http://www.xumuk.ru

http://chemistry.narod.ru
http://www.media.ssu.samara.ru/lectures/deryabina/index/html
ChemSoft 2004

Nook~wnhE

9.3. IIporpammMHoe obecnieyeHue

VYHuBepcuTeT  ofecriedeH  HEOOXOJWMBIM — KOMIUIGKTOM  JIMIIEH3UOHHOTO W CBOOOJHO
pacIpoCTpaHsIeMOro POrPaMMHOT0 00ECTIEUEeHHS, B TOM YHCIIE OTEYECTBEHHOTO MTPOU3BO/ICTBA.

Kaxnprii oOywarommiicss B TeyeHHE Bcero mnepuoia oOydeHuss oOecredeH HWHIUBHIYaTbHBIM
HEOTPAaHUYCHHBIM JAOCTYIIOM K 3JIEKTPOHHON MH(OPMAIIIOHHO-00pa30BaTEIbHON Cpe/ie YHUBEPCUTETA 13
a000# TOYKHM, B KOTOPOH HMeEETCs JAOCTyN K HWH(POPMALMOHHO-TEICKOMMYHUKAIIMOHHON CETH
«HTEpHET» KaK Ha TEPPUTOPUH YHUBEPCUTETA, TaK U BHE €€.

VYHuBepcuTreT o0ecHeueH CHIeAyIOIUM KOMIIEKTOM JIMIIEH3MOHHOTO MPOrpaMMHOI0

o0ecrieueHusI.
1. JluueH3moHHOE MporpaMMHOE obecrieueHne, ucnoyibzyemoe B Marl'yY

1.1. Microsoft Windows 7

1.2. Microsoft Office 2007

1.3. Ilporpammuslii kommiekc MMUC “Busyanbnas Crynus TectupoBanus™

1.4. AntuBupycuoe I10 Eset Nod32

1.5. CnpaBouHo-nipaBoBas cucrema “KoHcynapTaHT”

1.6. CnpaBouno-npaBoBasi cuctema “I'apant”

Hap;my C TpaAULIUOHHBIMU HU3JAHUSAMU CTYACHTBI W COTPYAHUKH HMCHT BO3MOXKHOCTb
TIOJIB30BaThCA JICKTPOHHBIMH IMOJIHOTECKCTOBBIMHU Oazamu JaHHBIX

Taonuua 9.1.
Ha3sBanmue pecypca Cceblaka/goctyn
OnekTpoHHass  OuOnuorexka owiaiH «EmuHoe oknHo K | http://window.edu.ru
00pa3oBaTeIbHBIM pecypcamy
«O0bpa3oBarenbHslii pecypc Poccum» http://school-collection.edu.ru

denepanbHblii  00pa3oBaTeNbHBIA  HOpTAN:  ydpexaeHus, | http://www.edu.ru —
nporpamMmel, ctaaaaptel, BY 351, Tectel EI'D, TA

denepanbHBIi IEHTP uHpopManoHHo-06pazoBarenbueix | http://fcior.edu.ru -



http://c-books.narod.ru/pryanishnikov1_2_1.html
http://alhimic.ucoz.ru/load/26
http://www.chem.msu.su/rus/teaching/org.html
http://www.xumuk.ru/
http://chemistry.narod.ru/
http://www.media.ssu.samara.ru/lectures/deryabina/index/html
http://window.edu.ru/
http://school-collection.edu.ru/
http://www.edu.ru/
http://fcior.edu.ru/

pecypcos (PLINOP)

9bC "KOHCVYIJIbTAHT CTYIAEHTA". ONEKTPOHHAS
OuOIMOTEKA TEXHUYECKOTO By3a

http://polpred.com/news

WznatenscTBO «Jlauby. DIEKTPOHHO-OMOIMOTEUHAS CHUCTEMA

http://www.studentlibrary.ru -

Pycckas BupTyanbHas Oubimmoreka

http://rvb.ru —

M3narenscTBO «JlaHby. DIEKTPOHHO-OMOIMOTEYHAS CHCTEMA

http://e.lanbook.com -

ExenenensHuk Hayku u o6pazoBanus Ora Poccun « Akagemusny

http://old.rsue.ru/Academy/Archives/I
ndex.htm

Hayunas snextponHas 6ubnmoreka «e-Library»

http://elibrary.ru/defaultx.asp -

OnexTpoHHO-6MbOMHOTeYHAst crctemMa [PRbooks

http://www.iprbookshop.ru -

ONeKTpOHHO-CIIpaBOYHAasl CHCTeMa JOKYMEHTOB B  cdepe
oOpazoBanus «HPOpMHO»

http://www.informio.ru

HNudopmanmonHo-npasoBas cucteMa « KoHCy IbTaHT-TILTIOC

CereBasi BepcHs, JOCTYIHA CO BCEX
KOMITBIOTEPOB B KOPIIOPATUBHOM CETH
Nuarl'V

HUndopmanmonHo-npasosas cuctema «['apant»

CereBast Bepcusi, IOCTyImHa CO BCEX
KOMIIBIOTEPOB B KOPIOPATUBHOU CeTH
Narly

OnexkTpoHHO-O0MOIMOTEYHAs crucTtema «HOpaitT»

https://www.biblio-online.ru

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHOUIIJIMHBI

1. Teopernyeckuii Kypc

1) Jlexyu: pe3eHTalHH.

2) KoHTposbHbIe TeCThl — AUCK U OyMaKHBIN BapuaHT.

3) Crnrcok BOnpocoB [UIsl POBEIECHUS KOJUIOKBUYMOB.

4) Tabnuie! — nuck 1 OyMakHbIN BapUaHT O0JbIIOTO opMaTa.

5) BapuanTsl 3a1aHuil 1715 KOHTPOJIBHBIX padoT.

6) BapuanTsl 3a1aHuii 4711 CAMOCTOSITENILHON pacueTHON paboThI (CrienuaaIbHO

pa3paboTaHHbIN U U3JJaHHBIM IPAKTUKYM ISl CTYJICHTOB).

7) Ha6op peakTBOB 11 000pyIOBaHMS 1JIs IEKIIMOHHBIX OIBITOB.

2. JlabopaTopHbIii IPAKTHKYM



http://polpred.com/news
http://www.studentlibrary.ru/
http://rvb.ru/
http://e.lanbook.com/
http://old.rsue.ru/Academy/Archives/Index.htm
http://old.rsue.ru/Academy/Archives/Index.htm
http://elibrary.ru/defaultx.asp
http://www.iprbookshop.ru/

1) TemaTuka 1 onHcaHue JTaOOPATOPHBIX PabOT (CHEHUATBHO Pa3pabOTaHHBIN U
W3JIaHHBII Ta00pATOPHBIN MPAKTHKYM JUTSI CTYJICHTOB XUMHUECKOTO HATIPABJICHHUS).
2) Habop XMMHUYECKHX PEaKTUBOB K KaXKI0H JlabopaTopHO# padore.

JlaGopaTopHbIe yCTaHOBKH, 000OPYIOBaHUE.

11. METOJUYECKHUE YKA3AHUS JUISI OBYYAIOIUXCSI IO OCBOEHUIO
JTUCHUTINHBI

HucuuruinHa «CHHTE3 MOJIMMEPOB» HarpaBiieHa Ha (opMupoBaHue KommereHiwmid: YK-2,
OIIK-5, TIK-8.

[IpomexyTouHas aTTecTanys MPEANoNaracT 3auer.

[lpuctynas K M3y4eHUIO AMCLUIUIMHBL, HEOOXOAMMO B IEPBYIO OYepe/lb O3HAKOMMTBHCS C
coaepkaHueM padbodeid mporpamMmbl qucturuinael (PTLT).

Jlexumm UMEIOT LENBI0 JaTh CUCTEMAaTU3UPOBAHHBIE OCHOBBI HAYYHBIX 3HAHUIA.

ITpu n3yyeHnuu u npopaboOTKe TEOPETUUECKOIO MaTepHaga HE0OX0AUMO:

- MOBTOPUTH 3aKOHCIIEKTUPOBAHHBINA Ha JICKIUOHHOM 3aHATUU MaTEpHal U JONOJIHUTH €ro C
Y4€TOM PEKOMEHIOBAaHHOM 110 JAaHHOM TEME JIUTEPATYPHI;

- IIPU CAMOCTOSITEIbBHOM H3Y4EHMH TEOPETUYECKOM TEMBbl CHENaTh KOHCHEKT, HCIONb3Ys
pexomengoBanusle B PIIJ[ nuTepaTypHble HMCTOYHHKH ¥ pecypchl HH(POPMAIMOHHO-
TEJIEKOMMYHUKAMOHHOM ceTH «HTepHEeT»

- IIpY MOATOTOBKE K MPOMEXYTOYHOM aTTeCTallMyU [0 MOJYJIIO MCIIO0Ib30BaTh MaTepHralibl oHaa
OLICHOYHBIX CPENICTB.

[IpakTHyeckue 3aHATUS TPOBONATCA C LEJIbIO YIOyOleHHs M 3aKpeluvieHUs 3HaHUuM,
MOJy4eHHBIX Ha JIEKUUSAX M B IPOIECCE CAMOCTOSTEIbHOM padOThl HajJ HOPMATUBHBIMHU
JIOKyMEHTaMU, Y4eOHOM 1 Hay4yHOU JTUTEpaTypoOi.

IIpu moAroTOBKE K MPAKTUYECKOMY 3aHATHIO HEOOXOUMO:

- U3Y4YUTb, TOBTOPUTH TEOPETUUECKUI MaTepHUall Mo 3aJaHHON TeME;
- IIpY BBIIIOJIHEHUY JIOMAIIHUX PACUETHBIX 3a/laHNi, U3yYUTh, [IOBTOPUTH TUIIOBBIE 3aJaHMUS,
BBITIOJIHSIEMBIE B ayIUTOPHUU.

PexoMenganuu mo padore ¢ HAy4HOH M y4eOHOM JIMTEepaTypoit

Pabota ¢ yueOHOI 1 HAyIHOU JTUTEPATYPOU SBIISIETCS TJIaBHOU (POPMOIT caMOCTOSATEITLHOM
paboTbl U HeoOXOoAMMa NpU MOATOTOBKE K YCTHOMY ONPOCY Ha CEMUHAPCKUX 3aHATUAX, K
MOJYJIBHBIM KOHTPOJIbHBIM paOoTam, ornpocy, 3auery. OHa BKJIIOYaeT NpopaboTKy JEKIHUOHHOTO
Marepuajga — H3y4eHHE PEKOMEHIOBAHHBIX MCTOYHHUKOB M JIMTEPATYPhl N0 TEMATUKE JIEKLIHM.
KoHcnekt nekuuu noKeH coiepaTh peepaTHBHYIO 3alMCh OCHOBHBIX BOIPOCOB JIEKIIUH,
NPEUIOKEHHBIX TpenojaBaTeseM cxXeM (MpH HMX JEMOHCTpAlMM), OCHOBHBIX HCTOYHHMKOB U
JUTEpaATyphl MO T€MaM, BBIBOJBI MO KaxaoMy Bompocy. KoHCHeKT nomkeH ObITh BBINOJIHEH B
OTAeNbHOU TeTpanu mo mnpeamery. OH JODKEH ObITh aKKypaTHBIM, XOPOLIO YHWTaeMbIM, HE
coJepXkKaTh HE OTHOCSIIYIOCS K TeMe MH()OPMALMIO UK PUCYHKH.

KoHcneKkTel HaydHOU JTUTEPATypBI IPU CAMOCTOSITENIBHOM ITOATOTOBKE K 3aHATHUSAM JIOJKHBI
OBbITh BBIIIOJHEHBI TAK)XKE AKKYpPaTHO, COAEP)KaTh OTBEThl HAa Ka)KIbl MOCTaBICHHBIA B TeMe
BONPOC, HMMETh CCBUIKY Ha HCTOYHHMK HH(POpPMaLUU C 00sA3aTelbHBIM YKa3aHHEM aBTOpa,
Ha3BaHUS W TOJa H3JaHMsA MCIOJIb3yeMOW HaydyHOM nureparypbl. KOHCIIEKT MOXET ObITh
OTIOPHBIM (COJEPKATh JIUIIb OCHOBHBIE KJIIOUEBBIE IMO3UIMH), HO TIPU STOM MO3BOJISIOUINM J1aTh
IIOJIHBIM OTBET IO BOIPOCY, MOXKET ObITh NOAPOOHBIM. OOBEM KOHCIEKTA OIPEEIIETCS] CaMUM
oOyJaronumcs.

B niporiecce paboTel ¢ yueOHOM ¥ HAYYHOU JIMTEpATypOil 00 yJarOITUIICS MOXKET:



- JlenaTh 3allUCH 10 XOJAYy YTEHHs B BHUJAE IMPOCTOrO WIM Pa3BEpHYTOro IjiaHa (CO31aBaTh
MepeYeHb OCHOBHBIX BOTIPOCOB, PACCMOTPEHHBIX B ICTOUHUKE);

- COCTaBJIATH TE3UCHl (LUTUPOBAHME HamOOJIee BaXKHBIX MECT CTaTbM WJIM MOHOrpaduu,
KOPOTKOE H3JI0KEHUE OCHOBHBIX MBICIICH aBTOpA);

- TOTOBUTBH aHHOTALIMHU (KpaTKoe 0000IIeHNE OCHOBHBIX BOIIPOCOB PabOTHI);

- CO3/1aBaTh KOHCIEKTHI (Pa3BEPHYTHIC TE3UCHI).



Pabouas mnporpamma aucuuiuinHbel «CHHTE3 TIOJIMMEPOB» COCTAaBJI€HA B COOTBETCTBHU C
tpeboBanusasmu PI'OC BO mno cmeruanbioct  04.03.01. «Xwumus (ypoBeHb OakanaBpuara),
yYTBEepKIAEHHOTO Tpruka3oM MuHHcTepcTBa 00pa3zoBanusa U Hayku Poccuiickoit @enepanyu ot 17 wrons
2017 1. Ne 671

IIporpammy cocraBuna:

JIOIIEHT Kadenpbl XUMUAN AxranueBa A.l'.



Paboyas nporpamma yTBepKaeHa Ha 3acefaHnn Kadeapbl XMmun

MpoTokon 3acegaHma Ne 8 OT « 22 » anpens 2026 .

Pabouas nporpamma ogobpeHa yuebHO-MEeTOANYECKMM COBETOM

XMMUKO-6nonormyeckoro _dakynbreTa

MpoTokon 3acemaHmna Ne _ 6 oT « 28 » anpena 2026 r.




CBeleHus 0 mepeyTBep:KIeHNU MPOrPaMMbI Ha OUepeTHON YUeOHBIH o1 U perucTpanuu

U3MEHEeHM i
YueOHbIH Pemenne xadhenps BHeceHHbIe U3MEHEHUs ITonmnuce 3aB.
kadenpoit
roJ (Ne mpoTokona,

JaTa)




