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1. HEJIX OCBOEHUA JUCHUIIJIMHBI

HCJIHMI/I OCBOCHHUSA NUCHMUITIMHBbI «Cunre3 IMOJTUMEPOB» ABJIAIOTCH:

— 3HAaKOMCTBO CTYACHTOB C OCHOBAMH HaYyKH O IIOJIUMEpPaX U €€ BaKHEHUIITMMH

IMPAKTUYCCKUMU IIPUITOKCHUAMU

— (¢dopMHpOBaHUE Y CTYIEHTOB 3HAHUN U YMEHH, MO3BOJISIONINX IPUMEHSATh

OCHOBHBIE TeOpeTHUYECKHE MoNoKeHHsI Kypca BMC k OHOMONIpHBIM 00BEKTaM .

2.MECTO JUCHHUIIZIMHBI B CTPYKTYPE OIIOII BO

Juctunnuna «CuHTE3 MOJUMEPOBY OTHOCHUTCS B 00s13aTebHOM yacTu biioka 1; u3yuaercs B

8 CEMCCTPC. I/I3yquI/Ie JUCITMITIINHBI «CunHTe3 MMOJIMMEPOB» HaC€T OCHOBY MUIA H3YUYCHUS

OCHOBHBIX KYPCOB XHUMHYCCKOI'O HpO(bHHH. IloHsiTHS U METOJBI,

HCIIOJIb3YEMbIC B KYpPCC

«Cunres MMOJIMMEPOB» H€06XOI[I/IMI)I JUIA H&HLHCﬁHICFO YCIICHIHOTO pPa3BUTHA XUMHWYECKOM

MNPOMBINIJICHHOCTH IIOJIMMCPOB, a TAKKC IJId I[EUII:HGIZHICFO YCIICIIHOI'0 OBJIAACHUA KYypPCOM

OHMOXHMUH U pada CliICHUaJIbHbIX JUCHHUIIINH.

Ta6auna 2.1.

CBs3b AUCIHUIIINHBI «Cunre3 MOJIMMEPOB» € MPEAIICCTBYIOIIUMUA TUCHUIIVIMHAMHA U

CPOKH MX U3YyUYCHUSA

Kon JIucuuniamHel, NpeAeCTBYOMNE TUCHUTIINHE Cemectp
JICITUTLTAHBI «CUHTE3 OJIUMEPOBY
51.0.12 MaremaTuka 1,2
b1.0.16 dusznka 1,2
b51.0.06 Heopranuueckas xumus 2,3
51.0.07 OpraHnvecKas XUuMus 6,7
51.0.08 dusnyecKas XUMuUs 6,7
b1.0.21 XUMHUYECKHE OCHOBBI OMOJIOTHUECKUX TIPOIIECCOB 7
Tabnauna 2.2.

CBs3b AUCIUIIINHBI «Cunre3 MOJIMMEPOB» ¢ MOCaACAYIOIMMHA NTUCHUIIVIMHAMMA U

CPOKM UX M3YYCHUSA

Kon JIMCUMIUTUHEI, CIEeTYIONINE 33 JUCITUTLTNHON Cemectp
JUCIIATLINHBI «CHHTE3 MOJIMMEPOB)
b1.B.JIB.03.01 | KomrougHas Xumus 8




b1.B./IB.06.01 [Teoperuueckre 0CHOBbI HEOPraHUYECKOW XUMHUH 8

B pe3yabTare 0CBOCHUS IMCHUILINHBI 00Y4AIOUIUIICS T0JIKEH:

3HaTh:
. OCHOBHBIE MOHATHS XUMUU U pu3uku BMC;
o OCHOBHBIE METO/IbI CHHTE3a IMOJIUMEPOB U UX IPUMEHEHUS,
o O0COOCHHOCTH CTPOCHUS MAaKPOMOJIEKYJ;
o MOBEJICHUE MAKPOMOJIEKYJI B PaCTBOPAX;
o OCHOBHBIE MPECTABUTEIN OUOIIOIMMEPOB;
. MOHUMAHHUE CBSI3U MEXIY CTPOCHHEM U CBOMCTBAaMU MOJMMEPOB;
o cnenupuIecKuX CBOMCTB BBHICOKOMOJIEKYIISIPHBIX COCTUHEHHI CBSI3aHHBIX

UX CTPOCHUEM.
YMmerh:

. MCIIOJIb30BaTh Pa3jIMYHbIE METOJbl MCCIEAOBAHUS JJI U3yYEHHUS! CBOMCTB U
CTPYKTypa HOJUMEPOB;
. 000CHOBBIBaTh BBIOOP XMMHUYECKHUX IPOLIECCOB (MOJIMMEPU3ALMOHHBIX WIN
HOJIMKOH/IECALIMOHHBIX ) MTOJyYEHHUsI OCHOBHBIX TUIIOB TOJIMMEPOB;
o OPUMEHATh K MPUPOAHBIM OOBEKTaM IOJIMMEPHOM MPHUPOABI OCHOBHBIE

TeopeTudecKue nosuoxenus kypca BMC.

Baaners:

o METOAMKON IPOBEACHUS XUMHMYECKOIO JKCIIEpUMEHTa B J1a0OpaTOPHBIX
YCIIOBUSIX;
. YMEHUEM MPABUIBLHOTO OOBSCHEHUS PE3YJIbTAaTOB SKCIIEPUMEHTA, €CIIU JaXe
pe3ynbTaT OTPULIATEIbHBIN;
o METOJAMM OKa3aHUs [EpBOM IIOMOIIM IPU HECYACTHBIX CIydasx B

XUMUYECKOH 1abopaTopu.

3. KOMIIETEHIUHU OBYYAIOIIEI'OCA, POPMUPYEMBIE B PE3YJIBTATE
OCBOEHMJ JTNCIUAIIIMHBI



[Tpouiecc m3yveHus: AUCUUIUIMHBI HAMPaBJIeH Ha (OPMUPOBAHUE FIEMEHTOB CIEIYIOIINX

komrereHimit B coorBercTBUU ¢ ®I'OC BO u OIIOIl BO no panHOMYy HampaBJICHHUIO

IMOJATOTOBKH:
Kon HaumeHoBaHue HNuaukarop B pesyibTarte ocBoeHHs
KOMIIeTeHI KOMIIeTeHIINH JOCTH/KEHHSA AUCHUIIJIMHBI 00yYarouiics
U KOMIIETeHIN U HOJIKeH:
Yuugepcanvnvie kKomnemenyuu u uHOUKAMOPHL UX 0OCHIUICCHUS
YK-2 Cnoco0eH onpenensiTh YK-2.1. Onpenensier 3HaTh:
KPYT 32124 B paMKax KpYT 3a7ja4 B paMKax - TpeOOBaHMS U IPUHIIUIIBI TIETe-
NOCTABJECHHOM 11eJIH U IMOCTaBIICHHOM IICIIH, ToJIaraHus;
BBIOMPATh ONTHUMAJIb- OTIpEIETISET CBSI3U - IPUHIIMIIBL ¥ METOBI TUTAHUPOBA-
HbIE CIIOCOOBI UX pelie- MEXIy HHUMU; HUS;
HHS, HCXOAS U3 JAeicT- YK-2.2. llpennaraet - METOZbl OPTraHU3ALNH U YIIPaB-
BYIOIIMX MPABOBBIX CHOCOOBI pelIeHHsI JIeHUs] B 00JIaCTH XUMHUH, IPUMEHSI-
HOPM, HMEIOIINXCS [IOCTABJIEHHBIX 3a7a4 | eMble Ha (heiepaibHOM H PErHo-
pecypcoB U OrpaHmu- 1 OKUJaeMbIe HaJILHOM YPOBHSIX;
YeHHil. pe3yabTaThl; OLCHU- Ymersn:
BaeT MPeJI0KEHHBIE - (hopMyIHPOBAThH MEPEUCHb
CIIOCOOBI C TOYKH B3aMMOCBSI3aHHBIX 3334, 00eCTeyn-
3pEHUs COOTBETCT- BAIOIINX JOCTHKCHHUE IIOCTABIICH-
BUS LIETIU TTPOEKTA; HOM 1IeNH;
YK-2.3. IInanupyer - ONIPENENATD OXKHUIAEMBIE PE3YIIb-
peaNu3anuio 3a/1a4 B TaThl PELICHUS 3a/1a4;
30H€E CBOEH OTBETCT- - pa3pabaThIBaTh Pa3InIHbIC BUJIBI
BEHHOCTH C YYETOM TUTAHOB TI0 peajH3aliy IporpamMm B
AMEIOTNXCS pecyp- 001acTH XMMUH;
COB ¥ OFPaHUYECHUH, - IPOBOAWTH aHAJIU3 MJIAHOB C
JEHCTBYIOIIUX IIpa- MIO3ULIUIN ITPAaBOBBIX HOPM, UMEIO-
BOBBIX HOPM,; LIMXCSI PECYPCOB M OTPAHUUCHHUIA;
YK-2.4. Bemoinsser - IPOBOJUTH OLIEHKY PECYPCHOIO
3a/1a4M B 30HE CBOEi o0ecreueHus pa3InIHbIX
OTBETCTBEHHOCTH B MEPOIPUATHI XUMUYECKOTO
COOTBETCTBHH C 3a- xapakrepa (Hay4HO-TIpaKTHYECKUe
IIAHMPOBAHHBIMH KOH(EepEHIINY, HAYYHbIE CEMUHAPBI,
pe3yipTaraMu u JIACITYTHI);
TOYKaMH KOHTPOJIA, - OPUEHTHPOBATHCS B 3aKOHO/1A-
1pH HEOOXOAUMOCTH TEJIbCTBE U PABOBOM JUTEpATypE,
KOPPEKTUPYET CIIO- MIPUHAMATH PEIICHNS U COBEPIIATh
COOBI perIeHust JEHCTBUA B COOTBETCTBHH C 3aKO-
3aja4; HOM.
VK-2.5. lIpeacrans | Baagers:
€T Pe3yJILTAThl IIPOEK- - MECTOJAUKOHU U ME€TOJaMHU IIJIaHU-
Ta, TIPEJIIaraeT BO3MO- POBaHMA U IPOBEACHUS HAYYHOTO
SKHOCTH UX HCIIOJIb30- HCCJIICAOBaHUS 11O OMPEACIICHUIO
Bauus W/ COBEp- 3(1)(1)6KTI/IBHOCTI/I JACATCIIBHOCTU B
IICHCTBOBAHUS. 0071aCTH XUMHH.
Obuwenpogpeccuonanvhvle KOMHEMEHYUU U UHOUKAMOPBL UX 0OCHIUINCEHUS
OIIK-5 Crnoco0eH moHMMATh OIIK-5.1.ITonnmaet 3HaTh: CTaHAAPTHBIE IPOTPAMMHEIE

INPUHIHUIBI Pa0OThI
COBpeMeHHBIX HHGOp-

TIPUHITUIIEI COBPEMEH-
HOM XMMHUYECKON
TEXHOJIOTHH, OCHOBEI

MPOAYKTHI; HHCTPYMEHTAIBHBIE U
MIPHUKJIaTHBIE TIPOT PAMMHEIE
CHUCTEMBI B 00JIACTU XUMUH.




MAIIHOHHBIX TEXHOJIO0-
T'Hil U UCI0JIb30BATh
HX /ISl peleHus1 3a-
aad npogeccuoHab-
HOM J1eATeJIbHOCTH

HaHOXHMTeXHOHOFHﬁ,
MOJICKYJISIPDHOT'O
MOACIIUPOBAHMA,

OIIK-5.2.0nenuBaet
Y TIPOTHO3UPYET Mepc-
MMEKTUBHOCTH O0BEK-
TOB CBO¢H npodeccro-
HAJILHOM JI€SITEIBHO-
CTH TSI XUMHKO-TEX-
HOJIOTHYECKHUX IIPOH3-
BOJICTB;

OIIK-5.3. 3naet
OCHOBHBIC TCHJICHIINN
Pa3BUTHS COBPEMCH-
HBIX HH(POPMALIUOH-
HBIX TEXHOJIOTHH, OC-
HOBBI HH(POPMAIIFOH-
HOH 0€30MMacHOCTH;
METO/Ibl IPUMECHEHHS
nH(pOpMAIIH U3 pas-
JIMYHBIX UCTOYHUKOB
JUTSI peleHus mpodec-
CHOHAITLHBIX 33]1a4.

YMeTh: HCIIOTIB30BATH COBPEMEH-
HbIe IT-TeXHOIOTHH (TEXHOIOTHH
00pabOTKYU NaHHBIX, TEKCTOBOM,
rpapuuecKoi, YUCI0BOH HHPOP-
MaluH, CeTeBble, MyJIbTUMEINA 1
T.JI.) U HOTy4YeHUs], XPaHCHNS,
00pabOTKH U MIPEACTABICHHS
WHPOPMAaLUK TPU PELICHUH 3a7ay B
podeCCHOHATLHOM 001acTH, C
COOJIOICHUEM TIOJIMTHKH UHPOP-
MAaIMOHHOM 0€30MacHOCTH; OCY-
IIECTBIIATH BEIOOP BU/Ia KOMITBIO-
TEPHBIX TEXHOJOTHI, HHCTPYMEH-
TaNbHBIX CPEJCTB AJIsi 00paboOTKH
IKCTIEPUMEHTAIBHBIX JTaHHBIX B
COOTBETCTBHH C TIOCTABJICHHOU
3ajaueii; aHATU3UPOBATh PE3YJIb-
TaTBl PaCUETOB CPEICTBAMU
KOMITBIOTEPHON TEXHUKH.

- UCTIONIB30BaTh CTaHJapTHHIC
MPOTPaMMHBIE TIPOIYKTHI JJIS
pemreHus 3a1a4 npophecCuoHaTbHON
JeATeITBHOCTH.

Baagern:

- HaBBIKAMH PabOTHI ¢ KOMIIBIO-
TEpOM KaK CPEeICTBOM YIIPABICHHS
WH(pOpMAaIUEeii; COBPEMEHHBIMH
KOMITBIOTEPHBIMU TEXHOJIOTHSIMH U
nporpaMMHbIM oOecrieueHueM [1K
JUIS PEUIEHUA TOCTABJIEHHOU 3a-
JIauu; TIOATOTOBKH JaHHBIX JJIs
COCTaBJIEHHs 0030POB, OTYETOB U
HAy4YHBIX IMyOIUKaIuii; mahopma-
[IUOHHBIMH TEXHOJIOTHSMH,
HEOOXOTUMBIMH JJIsl IPHOOPETEHUSI
HayYHBIX 3HAHUIA;

- HaBBIKAMU MaTEMaTHYECKOT'O
MO/JICJIMPOBAHHUSI TIPOLIECCOB H
00BEKTOB Ha 0a3e CTaHAAPTHBIX
MaKETOB, MPHUKJIAJHBIX [IPOTpaM-
MHBIX KOMILJICKCOB; HABBIKAMHU
WCTIOJIb30BaHMs CTaHAAPTHBIX IIPOT-
PaMMHBIX IPOAYKTOB JJISI pEILICHUS
npoQeCcCHOHANBHBIX 33134

Hpoqbeccuouaﬂbubte Komnéemernyuu u uudukamopbl UxX 00CMUICeHUA

K-8

Cnocoden
HCI0JIL30BATh
OCHOBHBIE
XUMHYecKue,
¢uznueckue u
TeXHHYeCKHe aACHeKThI
XMMHYECKOr0
MPOMBILIJICHHOT 0
NMPOU3BOACTBA C
Y4€TOM ChIPbEBbIX H
JHEPreTHYECKHX

IIK-8.1. 3naer
OCHOBHEBIE
3aKOHOMEPHOCTH
XUMHNYECCKHUX
MTPOU3BOJICTB.

IIK-8.2. Ymeer
HCIIOJIb30BaTh
OCHOBHEIC
3aKOHOMEPHOCTH
XUMHYECKON HAYKU U
dhyHITaMEHTAILHEBIC

3HaTh: 0a30BbIE XUMHUYECKHE
aCIEKThl XUMHYECKOTO
MTPOMBIIIUIEHHOTO TTPOU3BOCTBA C
y‘-IeTOM CI)IpI)eBBIX nu BHCPFCTI/I‘ICC'
KHUX 3aTpar

YMeTh: OIICHHBATH CHIPHEBBIC U
SHEPreTHYCCKUE 3aTPAThI
XUMHYECKOTO MPOMBIIIIJICHHOTO
MPOU3BOICTBA

Biagernb: 0a30BbIMU XUMHYECKHU-
MU acleKTaMU XMMHYECKOTO ITPo-




3aTpar.

XUMHUYCCKUEC ITIOHATUA

TIPH PEIIeHUN
KOHKPETHBIX
MIPOU3BOICTBEHHBIX

3a1ad4.

MBIIIICHHOTO MTPOU3BO/ICTBA C yue-
TOM CBIPbEBBIX M SHEPTETHUECKIX
3aTpar

IIK-8.3. Biageer HaBEI-
KaMH pelieHus KOHK-
PETHBIX MMPOU3BOJICTBEH-
HBIX 3a/1a4

4. OFBEM JINCIIATIVHBI ¥ BUJAbI YYEBHOM PABOTHI

Ta6auuna 4.1.
O0beM 1MCUMIJIMHBI M BUABI Y4e0HOI padoThl
Bup yueoHoii padoThl Bcero yacos 7
cemMecTp
OO6m1ast TpyA0€MKOCTb AUCITUTUIHHBI 72 72
AynuUTOpHBIE 3aHATHS 56 56
Jlexumn 20 20
JlaboparopHbIe 3aHSITHS 36 36
CamocrosrenbHas pabora cryneHToB (CPC) 16 16

5. COIEP)KAHME JJMCIIUIIJIMHBI, CTPYKTYPUPOBAHHOE 11O TEMAM
(PA3JIEJIAM) C YKABAHUEM OTBEJEHHOI'O HA HUX KOJIMYECTBA
AKAJEMHUYECKHUX WJIN ACTPOHOMHUYECKHUX YACOB M BUJI0B YYEBHBIX
3AHATUN

Taoauna 5.1.

5.1. CTpyKTYypa U cofep:KaHHue AUCHUITIHHBI

OO611as Tpy10eMKOCTh JUCIIMILTUHBI COCTABIISIET 2 3a4ETHBIE SIMHUITBI, 72 Yaca.

Busl yaeOHON paboTHl,

dopma TEKYIIEero KOHTPOJIs
No § BKJTFOYAsi CamMoCT. paboTy p ym P
Paznen mucrumnianHbl 5! ycrneBaeMocTH, popma
/1 3 Jlek- | JlaGop. | Cam. |IpPOMEXYTOYHOIO KOHTPOJIS U
© aTTecTanuu
47078 pao. pabota

Knaccudukanus

MOJIMMEPU3AIOHHBIX
L pH3all 8 2 4 2 Tect Nel

npoueccoB. PagukanbHas
MOJIMMEPU3ALUS




HNonnas nonumepusanus, ee
OCOOEHHOCTH 10 CPABHEHHUIO C
paavKaIbHON

Tect No2

Tunsl peakuui
noymmkoHaeHcan . OCHOBHBIE
pasyinuus
MOJIMMEPHU3AIMOHHBIX 1
MMOJTUKOHICHCAITMOHHBIX
MPOIIECCOB

KonTponbnas padora Nel

TpexmepHast MOJMKOHACHCAIIUS
u ee ocodenHoctu. CrnocoOnl
MIPOBEICHUS TIOJTMKOH ICHCAIIUN
B pacIuiaBe, pacTBOpE U Ha
rpaHuIe paszjaeia ¢as.

TectNe3

ITomy4yenue
beHonpopMabIeTHIHBIX
onuromepos (PDO),
MIPOMEKYTOUHBIE TTPOTYKTHI
cunatesa. CroiictBa PDO,
MpUMEHEHHE MaTeprajoB Ha
WX OCHOBE ((heHOTIIaCTOB)

TectNed

[Ipenonumepst:( rudranessie ,
[PE30JIBHEIE,
(henondopmanbIeruaHbIC U
KapOaMUIHbIE OJTUTOMEPHI) U
M3BECTHOM CTPYKTYPHI (
NTMOJIOBBIE YTIOKCHU/IHBIE,
HEHACBILICHHBIE CII0KHbBIE
o3 (GUPBI, HOBOJIAUHbIE
(heHomopopManbIeruiHble
OJINTOMEPBHI )

Tect Ne5




Buononumeps!: monueHs!
(kay4dyk, ryTTanepya ),
noJManeTanui (Kpaxmail,
[EJUTF0JIO3a U €€
CHUHTETHYECKHE TIPOU3BOIHEIE,

MOJIMIIETITHIBI (OCTTKH), 8 3 6 2 Tect Neb
HykjenHoBbIe kuciotsl (PHK,
JTHK)

Hroro 8 20 36 16 3auer

5.2. Conepxkanune TucHUNIHUHBI «CHHTE3 MOJIUMEPOB)»

1. Homumepuszauus

Knaccugukanus noaumepu3anoHHbIX MpoueccoB. IIoHATHE O LENHOM U CTYNeHYaToM
pocTe LEnH.

PanukaneHas nonumepusanusa. MHUnuupoBaHue pajavKaabHOM IOJMMEpU3aluu. THIIbI
UHUIMATOPOB. Peakmum pocta, oOpbiBa W Tepenaud HenmH (PeryyisaTopbl, 3aMeIIHTENH,
uHruouropel.)  Temomepuszaums.  MounekynsipHas Macca W MOJIEKYJISIPHO-MaccoBOE
pacripesiesieHue MOoJIMMEPOB, 00pa3yIOLINXCs MPU PaJAUKaIbHON MOJIUMEpU3aLUH.

PeakunonHas cnocoOHOCT MOHOMEPOB U PaJAUKAJIOB.

CriocoObl mIpoBeJEHUS MOJIMMEpPU3ALMK: B Macce, B pPacTBOpe, B CYCIEH3UMH U B
OMYJIbCHH.

Honnas nojmmepusanus, €€ 0COOEHHOCTH T10 CpaBHCHHUIO C paﬂHKaﬂBHOﬁ.

2. MoaukonaeHcanus

Tunel peakiuil nonukoHAeHcaMU. OCHOBHBIE pa3iUyuvs TMOJUMEPU3ALUOHHBIX H
MOJIMKOH/ICHCALIMOHHBIX MPOIECCOB.

VYpaBHEHHE TOJMKOHJICHCAIIMOHHOTO PAaBHOBECHs. BIusSHHE XHUMHUYECKOW MPUPOJIBI
MoHOMepa ((DYHKIIMOHAIBHBIX TPYII) HAa PAaBHOBECHYIO CTENECHb MpeBpaiieHus. Katanuzatopsl
MTOJIMKEHICHCAIUH.

MonekyndpHas Macca W MOJIEKYJISPHO-MAacCOBO€ paclpeliesieHue Npu JTUHEHHOMN
noiukoHAeHcauy. KuHeTuka MOJIMKOHACHCAIMU: BIUSHUWE KOHLEHTPAllMM MOHOMEPOB,
CTEXHOMETPUH, TEMIIEPaTyphl, KaTajan3aTopa, MOHO(YHKIIMOHAIbHBIX pUMecen,
HU3KOMOJIEKYJISIPHOTO POAYKTA PEAKIIMN Ha TPEIEIbHYIO CTENEeHb MOJTUKOHICHCAIIUH.

TpexmepHast HOTMKOHICHCAIHS, €€ 0COOEHHOCTH.




CriocoObI IpoBeICHUST IOJTMKOHICHCAITH: B PacIljiaBe, B PAaCTBOPE U HAa TPAHUIIE pa3zeia

das.

[Tonyuenune  denomopopManpaeruaHbIx  onmuromMepoB  (PDO), mOpoMEKYyTOUHBIC
npoaykThl cuHTe3a. CoiictBa ®DO, npuMeHEeHHE MaTepraIoB Ha MX OCHOBE ((h)eHOTLIACTOB ).

[Ipenonumepsl: craructuueckue (rudraauBeie, pe3oibHble, GpeHonodopmanbaeruaHbe
U KapOaMHJHBIC OJUTOMEPBI) M HW3BECTHOH CTPYKTYphl (IHMOJOBBIE, JIOKCHIHBIC,
HEHACBHIIIICHHBIE CIIOKHBIC TOIUIPUPHI, HOBOJIAYHBIE (EeHOT0POPMAIIBIETHTHBIC OJIUTOMEPHI).

Bropoii 3akoH TepMOAMHAMUKHA. DHTPOMUSA. 3aBUCUMOCTb SHTPOMHUHU OT TEMIIEPATYpBHI.
CranpgaptHas buononumepsl: mnonueHsl (Kaydyk, TCyTTamepya), MOJHMaLeTannii (Kpaxmai,

[EJUTION03a ¥ €€ CHHTETHYECKUE TPOru3BOoIHbIC). [lomunenTuab! (OeKM), HYKJICHHOBBIC KUCIIOTHI
(PHK, JHK).
6. ObPA3OBATEJIBHBIE TEXHOJIOI'MHU

[Ipy wW3y4eHHHM TEOpPETHUYECKOro Kypca Ha JEKUUAX IPEeayCcMaTpUBACTCS 3aJI0KEHHE
MarepHaia B BUje npeseHtauuu. OTaenabHble JeKIHHU U3J1aratTcs o Npo0IeMHON TEXHOIOTHH.

[Tpu u3yyeHUH CBOWMCTB OTAEIBHBIX XMMHUYECKUX COCAMHEHUM U XMMHUYECKHX IPOLIECCOB
IIPElyCMAaTPUBAETCS IOCTAHOBKA JIEKIIMOHHBIX JIEMOHCTPALIMOHHBIX OIBITOB.

Hekoropeie  pa3zmensl  TEOPETHUYECKOIO  Kypca HM3Y4alOTCs C  UCIOJIb30BAaHUEM
oleperkarollell caMOCTOSTEIbHOW PabOThl: CTYACHTHI MOJYYaloT 33JaHHUs Ha O3HAKOMIIEHHE C
HOBBIM MaTEpUaJIOM JI0 €ro U3JI0KEHUS Ha JIEKIUAX.

Ilepen ouepenHOW JNEKIUEH, KaK IMPaBWIIO, NMPAKTUKYIOTCSA <JIETYYKH» IO MaTepualy
Opeaplayliel JeKUUu. DTO MO3BOJIAET ONPENENUTh CTENEHb YCBOEHHUS M3JI0KEHHOIO paHee
marepuana. J[ns Oosiee OCHOBAaTEIbHOM OLIEHKH YCBOSEMOCTH TEOPETHYECKOro Marepuala
CTYJEHTaMHM UCIHOJB3YIOTCS TECThl, a TaKXe TpaJWLUOHHbIE TIHCbMEHHBIE M YCTHBIE
KOHTPOJIbHBIE MEPONPUATHS (KOJJIOKBUYMBI, KOHTPOJIbHBIE PAOOTHI).

[Tpu npoxoxaeHuH JabOpaTOpPHOro MPAaKTHKyMa CTyJAEHTaM IMpejuiaraeTcst padoTaTh B
MaJlbIX Tpynmax: ydeOHas rpymma pa3OuBaeTcs Ha HECKOJIbKO HEOONbIIMX Tpynn — mo 2-3
YyeJloBeKa.

Kaxnas rpynma BbIIONHSET 3anaHue (Ja0OpaTOpHbIE OMBITHI) U3 J1AOOPATOPHOIO
IpakTUKyMa [0 CHHTe3y noiauMepoB. [Ipornecc BeimonHeHHs 71a0OpPAaTOPHBIX OMNBITOB
OCYIIIECTBIISIETCS] HA OCHOBE 0OMEHa MHEHUH M BBIOOpA ONTUMAIBHOTO ITyTH PELIEHUSI.

Ha ocHOBaHMUM NOTYyYEHHBIX JaHHBIX IO BCEM ONBITAM KaXK[blil CTYAEHT 3aIlOJIHSET CBOM
7a00paTOpHbI KypHajl, TJ€ 3alUChIBA€T pe3ylbTAaThl OIBITOB, HAONIONEHUS, COCTaBISET
YPaBHEHHS DPEAKIUI XUMHYECKHX IPOLECCOB, €CIU HYXHO IPOU3BOAUT COOTBETCTBYIOIINE
pacueTsl U pe3yabTaThl IPEICTABISIET B BUE rpaduyeckoil 3aBUCUMOCTH.

Ha cobecenoBanuu ¢ mpernojaBaTesneM CTYAEHT MpeAcTaBiseT O(pOpMIICHHBIM OTYET IO
JTaHHOW Js1abopaTopHO padoTe W OTBEYaeT Ha BOMPOCHI IPENojaaBaTelis, CBSI3aHHbIE C
METOAMKONH paboThl, pe3ynbTaTaMM U BbiBoJamu. [lo psay paboT mnpemycmarpuBaeTcs
MIPUMEHEHHE TECTOBOTO METOA «3aLIUThI».

['pynnoBass pabora B XUMHUYECKOW JabOpaTOpUM CTUMYIHUPYET COIJIACOBAaHHOE
B3aMMOJICHICTBHE  MEXAYy CTyJEHTaMH, OTHOLIEHHS B3aUMHOW  OTBETCTBEHHOCTH U
coTpyaHndectsa. [Ipu popMupoBaHUU TPYIN YUUTHIBAETCS JIBa IPU3HAKA: CTETIEHb XUMUYECKOM
IOATOTOBJICHHOCTH CTYIEHTOB M XapaKTep MEXIJIMYHOCTHBIX OTHOLIEHWH. B psaae ciydaes
CTYACHTaM CaMHUM IMpe[iaraeT pa3OUThCcs Ha TPYIIBI, COCTaB KOTOPBIX BIIOCIEICTBUU MOKET
KOPPEKTHPOBATHCS /1711 TOBBILIEHUS Ka4eCTBa pabOTHI.

B naGopaTopHOM NpakTHKyMe MPH BBITOJHEHUH OTIEIbHBIX ONBITOB UCIOIb3YETCSI METOJ
IpoOJEMHOTO OOydYeHHs: CTyJEHT MOoJydaeT 3aJaHue Ha XUMHUYECKUH IPOLECC, METOAUKY



KOTOpPOro OH JOJIKCH HOIIOGpaTB CaMOCTOATCIIbHO, HUCXO0AA U3 HMCIOIIUXCIA PCAKTHUBOB,
O6CY,I[I/ITI> €€ C MMperoaaBaTcyieM U 3aTEM IIPUCTYIIUTH K €T0 BBIITIOJIHCHUIO.

7. HEPEYEHb YYEBHO-METOJINUYECKOI'O OBECIHEYEHUA J1JIA
CAMOCTOSTEJBHOMN PABOTHI OB YUAIOIINXCS IO JACHUILINHE

JlexuMoHHbIE 3aHATHUS PoBOAATCs | pa3 Henento B o0beMe 1 "aca u 2 yacoB J1a00paTOPHBIX
3aHATUH B BOCBMOM cemecTpe. [lociie okoHuaHMs U3y4eHUs KaKIO0W TEMbI CTYIEHTbI IPOXOJAT

TECTUPOBaHHUE, COOECEI0OBAaHUE, BBITIOJHIIOT KOHTPOJIbHBIC pa0OTHI.
7.1. IlepeueHb-y4yeOHO-METOUUECKOTO 00ecriedeH sl ISl 00yJaroIMXCs IO JUCITUILINHE:

1. CrpenuxeeB A.A., lepesunkas B.A., Cnonunmckuii B.A. OcHOBbI XUMUHT
BBICOKOMOJIEKYJISIpHBIX coeauHeHuid. M. Xumus, 1976.

2. [Myp A.M. BoicokoMoneKysipHble COeTUHEHUS. | yue0.3-e u3f. nepepad. u
non.M. Beiciias mikona, 1981.

3. Oynuan [{x. OcHOBBI XuMuu noaumepos. M, Mup, 1974.

7.2. Yka3zanus JJIs O6y‘IElI-OH.IHXCSI 1O OCBOCHHUIO AU CHUITIIMHBI

Taoauna 7.1.

Conep:xkanue caMOCTOSATEILHOI PadOThI 00YYAIOLINXCS

Homep| Temvi/6onpocui, 6vinocumbie Ha camocmosmensvhoe uzy- | Koa-6o | @opmer pabomel
Henue 4acos
pazoern
1. Knaccudukanms moaunMepu3aoOHHbIX IPOLIECCOB. 5 coOeceloBaHue,
TECTOBBII
PanukaapHas MOTMMepU3aIus
KOHTDOIIb
2. |Monnas monuMepu3aius, €€ 0COOEHHOCTH IO CPABHEHHIO C 2
paavKaIbHON
3 [Tumsl peakumii nmonmkoHaeHcanun. OCHOBHBIE pa3IMYHs C06eceHOUBaHHe’
TECTOBBIN KOH-
TOJIMMEPHU3AITTOHHBIX " MOJIUKOH ICHCAIIMOHHBIX 4 TpoNb
[IPOIIECCOB
4. CobecenoBanue
TpexmepHast MOJMKOHACHCAINS U €€ 0COOCHHOCTH. >
CriocoObI MPOBEICHUS IOJMKOH/ICHCAIIUH B pacIliaBe, 2 TECTOBBIM KOH-
pacTBOpE W Ha rpaHmIle paszena (as. TpoIb




5 [Tonyuenue dhenonpopmanbaeruaHbIX oauromepoB (ODO), co0eceoBaHue,
' . TECTOBBII KOH-
[MPOMEKYTOUHbIE MPOAYKThI cuHTe3a. CBolicTBa DDO, 2 TPOMB

[PUMEHEHHE MaTepPHaJiOB HAa UX OCHOBE (()eHOIIIACTOB)
6. [[Ipenomumepsr:( raugranesbie , pe3oiIbHEIE, 2 cobeceioBaHue,
TECTOBBII
(denondopmanbaeTUIHBIC U KapOaMUIHBIC OTUTOMEPHI) U
KOHTPOJIb
M3BECTHON CTPYKTYpPHI ( TMOJIOBBIE SIIOKCHIHBIE,
7. 2
BHOMONUMEpBL: TTOJIMEHBI (KaydyK, TyTTanepya ), CO6€C€I[OB3,IV{I/I€,
TECTOBBII
nosivaneTanui (Kpaxmadi, HeTioI03a U €€ CHHTETUYECKUE KOHTPOJIb
[IPOM3BOJIHBIE, TOJUNENTH IbI (OENIKH), HYKJIEHHOBBIE
kucnotsl (PHK, JTHK)

8. OHEHOYHBIE CPEACTBA JJIA TEKYIIEI'O KOHTPOJIA YCIIEBAEMOCTH 1

No ok w

10.

11.
12.

13.
14.

3amanue 1

MPOMEXYTOYHOM ATTECTALIUH

Ilpumepnuie éonpocel 0nsa cobecedosanusn

PanukanpHas noaumepusanys Ha TITyOOKUX CTENEHSX MPEBPALLECHUS.

Ilepekucu, mnpuMeHseMble UIsl ~ MHULMMPOBAHMS  pEaKUMM  paguKaJbHON
MOJIMMEPHU3ALUU

Crioco0b! MpOBECHNS PATUKATIBHOMN MOJTUMEpPU3ALIH.

[To6ounble peakuy Ha cTaAuKd 00Pa30BaHUS MAKPOMOJIEKYII.

Mex¢aznas nonukonaeHcanus. CriocoObl MPOBEACHUS PEAKLUH TOJMKOH/IEHCALINH.
Karnonnast nmonumepu3zanys JaKTaMoOB MO I€HCTBUEM MPOTOHHBIX KUCIIOT.
TexHnueckue Tmpuemsl CHHTE3a NOJUMEpPOB. (OCHOBHBIE  XapaKTEPUCTHKHU
IPOMBIIUIEHHBIX ~ HOJaUMepoB. llomukapOoHaThl, MOJKUCTUPOI, MOJIHOIEPUHBI,
HNOJUBUHUIIXJIOPU, MOJMAMUIBI, MOJUCYIb(OHBI, LENI0I03a U €€ NPOU3BOJHBIE,
Kay4yKHd, TOJUI(PUPHBIE, SITOKCUIHBIE, PEHOI(POpMaIbIEIHIHbIE CMOJIBI.
ITpakTHyeckoe 3Ha4YeHHE IKUAKOKPUCTAJUIMUECKOTO COCTOSHMS JUISL TOJIY4YEHHS
BOJIOKOH, MHJIUKATOPHBIX CUCTEM U JP.

HanmonekynspHas cTpykTypa aMopQHBIX M KPUCTAJUIMYECKUX IIOJIMMEPOB;
MoJieJIbHbIE IPECTABICHUS, MOP(OIOrHUeCKre KapTHHBI.

ITpakTHyeckoe 3HauYE€HUE MPOYHOCTU M JOJITOBEYHOCTH IOJUMEPOB M U3JCIHUN W3
Hux. Kputepun oneHku.

Oco0eHHOCTH KOHIIEHTPUPOBAHHBIX PACTBOPOB MTOJIUMEPOB.

[Muknuzanus 0pu MOJMMEPAHAJOTHYHBIX IpeBpateHusX. [lomumepaHasorudynbie
IPEBPALICHNS TPEXMEPHBIX MOJIMMEPOB.

[TosryueHue HEroprOUMX MOJIUMEPOB U U3/AETUI Ha UX OCHOBE.

HamnosiHeHHBIE TOTIMEPBI

Ilpumepnt 3a0anuit KOHMPOALHBLIX padom

Bapuanm 1



1.Kakue nomumepbl Ha3bpIBalOT OPraHUYECKUMH, HEOPraHUYECKHUMH, 3JI€MEHTOOPTaHUYECKUMH,
romo- u rerepouensbivu ? [IpuBeanTe npuMepsl Uil K100 TUIIA TOJTUMEpA.
2.HanmmuTe cxemy peakiiu 00pa3oBaHus MOJIUMEPOB U3 CIETYIOIIUX MOHOMEPOB:
A) CH,=CH-CN
b) HO-(CH,),-OH + HOOC-(CH,),COOH
B) OCN-R-NCO + H,N-(CHy),-NH;
I') CH,=CH-CI
Knaccudunupyiite peakunu o0pa3oBaHus MOTYYSHHBIX MOJIMMEPOB HA IEMHbIE, CTyIEHYAThIE,
KOHJICHCALIMOHHOTO U NOJIUMEPU3ALIMIOHHOTO THIIA.
3.KakoBbI JOCTOMHCTBA U HEAOCTATKU OCHOBHBIX CIIOCOOOB MPOBEACHUS MOJIUMEPU3ALUU ?
4UYto w3 cebs mpeAcTaBiseT mporecc BylkaHmzamuu ? Kakue moOmMMeEphl  CIOCOOHBI
ByJIKaHM30BaThcsl ? Kak M3MeHSI0TCS CBOMCTBA MOJIMMEpa B Mpoliecce BYJIKaHU3AINH 7
3ananme 2
1.IloueMy s  TONMMEPOB W OJMIOMEPOB  XapaKTepHbl  MOJUAMCIEPCHOCTH |
nonudyHkuuoHansHocTh? Kakumu napamerpamu xapakrepusyror MM u MMP ?
2.HanummTe cxemy peakiuu o0pa30BaHUs MOJIMMEPA U3 CIASAYIOIIINX MOHOMEPOB:
A) CH,=CH-COOH
E) HzN-(CH2)5-N H, + ClOC-(CHz)z-COCl
B) HO-(CH,)s-COOH

MO>KHO 71 1J14 [TOJIyYEHUS TEX K€ MOJIMMEPOB HUCII0Ib30BATh IPYIrUe MOHOMEPHI?
Knaccugumupyiite peakunn o0pa3oBaHUS MOJTYYCHHBIX MOJMMEPOB HA LIEMHBIC, CTYIICHYATHIC,
KOHJIEHCAlHOHHOTO ¥ TIOJIMMEPHU3ALIMOHHOIO THUIIA.

3. KakoBbI 1OCTOMHCTBA U HEJIOCTATKH OCHOBHBIX CIIOCOOOB IPOBEIEHUS OJUKOHACH AN ?
4.Kak npoTekaeT TEpMOOKHUCIUTENBHAsA 1eCTPYKIH noaumepoB ? Kakue coenHeHus pu 3ToM
oOpa3ytotcs? IlepeuriciuTe OCHOBHBIE METObI 3ALUTHI OT TEPMOOKUCIUTEIBHON JECTPYKIIHH.

3amanmne 3

1.Yrto Takoe kKoH(pUTrypalys MOBTOPSIONIEr0Cs OCHOBHOTO 3BEHA,
KOH(UTrypanus OJMKHET0 U JaJIbHEro MOpsAIKa U KOH(GHUTyparyst MAaKpOMOJIEKYJIbI?
2. PaccMoTpuTe ClieqyONuUe CUCTEMbI MOHOMEPOB M KaTaIU3aTOPOB:

Karanuzatopsl Monomepsl

A) (CeHsCO,),  CeHs-CH=CH,

E) HzSO4 CH2:CH'O'H'C4H9

C) BF; CH,-CH-CI

}1) H-C4H9Li CHZZC(CHg)-COOCHg

Yro sBiseTcs MHULMUPYIOLIEH YacTULEH WM aKTUBHBIM LIEHTPOM KaXKIOro Karaiau3aropa?
Hanummure ypaBHeHUs peakiuii 00pa3oBaHuUs MOJIMMEPOB.

3.B ueM oTianuue paBHOBECHON M HEPABHOBECHOM MOJIMKOH IEHCALIUU?
B xakoMm ciyuae mosryqaetcst moimMep ¢ 6osee Beicokoit MM?

4Yro Takoe pectpykuus noimuMmepoB? Kak wusmensercs MM mnonmmepoB B mpolecce 3TOH
peakuun? Kakue BUIbl JECTPYKIIMU BaM U3BECTHBI?

3amanne 4

1. Yro Takoe koHpOpMaIUs MAaKPOMOJIEKYJIbl U KAKUE TUIIbI KOH-
¢dopmannu Bam n3BecTHbI? Kak MOXKHO OLIEHUTH pa3Mepbl MAKPOMOJIEKYIIbI?
2.CpaBHHMTE METO/bI IOJUMEPHU3ALUH U MOJIMKOHAEHCAlUU. B yeM OCHOBHBIE NTpEeUMYyIECTBA U
HEJOCTaTKU MeTofa NnosimKoHAeHcauuu? IlpuBenute npumepsl NOJUMEPOB MOIYYEHHBIX 3TUM
METOZOM.

3.Kakue BBl 3HAeTe peakUMM XUMHUYECKHX IPEBPALICHUM, NPUBOASILME K YBEIMUEHHUIO WIIHU
yMeHblieHni0 MM nonumepoB? [IpuBenure npumepsl.



Bapuanm 2

3amauue 1

1.Yrto Takoe HaAMONEKYJISpHas CTPYKTypa? 3aBUCUT JM OHAa OT XMMHYECKOTO CTPOCHHS
Makpomosekyias, MM, MMP, koudurypanuu u koHpopmauuu Mmakpomonekyn? I[Ipusectu
IPUMEPbI HAZMOJIEKYISPHBIX CTPYKTYP Y aMOP(HBIX ¥ KPUCTAIUINYECKHUX ITOJIMMEPOB.

2. Kakue mnpenmyliecTBa MMEET HOHHO-KOOPAMHALMOHHASIIOIMMEPU3ALUS Tepe] IpYIrUMHU
MetoaaMu noiauMepusanuu? KakoBbl 0COOEHHOCTH CTPYKTYpbI MOJIMMEPOB, MOIY4aeMbIX 3TUM
METOAOM?

3.KakoBbl OTIMUYUTEIbHBIE OCOOEHHOCTHM XUMMYECKMX PpEeakUUil MOJMMEpPOB IO CPaBHEHHIO C
peakuusIMU HU3KOMOJIEKYJISIPHBIX COEIMHEHUIN?

3aganue 2
1.Oxapakrepu3yiite MOHITHE THOKOCTH MaKPOMOJIEKYJ U (PaKTOPBI HA HEE BIUAIOIILE.
2.PaccMoTpuTE BO3MOKHOCTD IIUKIIM3AINN B TIPOIECCE IMTOJTMKOH ICHCAITUH CIIETYIONTIX MOHOMEPOB
npu m ot 2 710 10:
A) HzN-(CHz)m-COOH
b) HO-(CH,),-OH+ HOOC-(CH,)m-COOH
Kakue QakxTopsl onpeneNisroT HANpaBiICHUE PEaKIMd B CTOPOHY IHKIH3AIMN WX B CTOPOHY
MMOJIMKOHIeHcalnu ?
3.Kakum crmocoboM MOXKHO TIOJNY4UTh CTepeoperysipHbiii nonumep? Kakue karamuzaTopsl
MCIIONB3YIOT AJi 3TUX 1eneit? [IpuBeante cxeMy NoqydeHUs CTEPEOPETYIISIPHOTO MOIUMEPA.
4B deMm pa3auyhe W CXOACTBO MEXIY TMOJMMEPAHATOTUYHBIMU TpEBpAIICHUSIMA U
BHYTPUMOJIEKYJISIpHBIMU peakiusiMu? [IpuBennute npumMepsl peakunii Ka10ro TUIa.

3aganue 3

1 .Kakue noaumepsl Ha3pIBatOT MPUPOAHBIMHU, CHHTETUYECKUMH U UC-
KyccTBeHHbIMU? [IpuBennTe npuMepsl.

2.Hamummre ypaBHEHHME peakIMil 00pa3oBaHUS CTaTHUCTUYECKUX COMOJIMMEPOB U OJIOK-
COIIOJIMMEPOBCIIEAYIOLIEr0 COCTaBA:
B) —[-OC-R-CO0-(CH;),-O0C-(CH,),CO0-(CH,),-O-]n-
A)—~(-OC-(CHy)s-NH-)n-(-OC-R-NH-)m-,
OxapakTepu3yiiTe OCHOBHbIE METOJIbl IMOJIyY€HHUS MPHUBUTBIX COIMOJKMMEPOB U OJIOK-
COIIOJIUMEPOB.

3.Kakue BbI 3HaeTe npruemMsl MoBbIIeHUsT MM noauMepoB npu NoJUMepHU3aniu?

44Yro w3 cebs mpexacraBiseT mpouecc ByinkaHuzauumu? Kakue monuMepbl  CIOCOOHBI
BYJIKaHN30BaThCA? Kak u3MestoTcs CBOKWCTBA MMOJIMMEPOB B IIPOLIECCE BYIIKAHU3ALUN

3aganue 4

1.Kakue monmmeps! Ha3bIBAIOT OPraHMYECKUMH, HEOPTaHHYECKIMH,

3JIEMEHTOOPTaHMYECKUMH, TOMO- U retepouenHbiMu? [IpuBenuTe mpumeps! Ui KaKA0ro THIA
nonuMmepa. Hanumure popmyisl

A) GroK-conoanmepa :CTUPOII-010K-MEeTHIMETaKpuIIar,

b) npuBuToro cononaumepa:cTupo-np-MeTUIMETaKpuiIarT,

B) npuBuTOro cononumepa:MeTUIMETaKpHIAT-1p-CTUPOII,

I') perynsipHO Yepeayromerocs conoIuMepa METUIMETaKpuilaTa U CTUpoJIa

2.IlpuBeauTte ypaBHEHUS peakiuii 00pa30BaHUs ITUX COMOJIUMEPOB



3.00bsicHUTE, KaK BIMAIOT KOHLIEHTPAIMsI MOHOMEpa, MHUIIMATOpa U TeMIIepaTypa Ha CKOPOCTb
paguKaibHON nonumepusanuu 1 MM nonumepa?

4.Kak mpoTekaeT mpouecc TepMUYecKor AecTpyKuuu nonmuMepoB? Kakue (akTopsl BIUSIOT Ha
TEPMOCTAOMIILHOCTh ITOJIUMEPOB?

Kpumepuu oyenku omeema cmyoenma npu 6b1nojHeHUU KOHMPOAbHOU padomul

Onenka TpeGoBanusi K 3HAHUAM

OTIIMYHO IIPUBEACHBl [OJHBIE [PABUIbHBIE PELICHUS, OTBETHl I'PAMOTHO
apryMeHTHPOBAHBI

XOPOLIO JIOIYILIEHbl HE3HAUUTENbHbIE MOTPEIIHOCTH MPU OTBETAaX Ha BOIPOCHI,

apryMeHranus Oblja He TOJTHOM

YAOBJICTBOPUTCIBHO B OTBCTAaX Ha HCKOTOPHLIC BOIIPOCHI JOIMYIICHbI Fp}/6ble OIJ_II/I6KI/I, qaCTb

BBIBOZIOB HC apryMCHTHPOBAHA NJIK APTYMCHTHUPOBAHA HCIIPABUJIILHO

HEYHAOBJICTBOPUTCIIBHO otBeThl Ha 50 wu Oomee % BOIIPOCOB OI_HI/I6OLIHBI, OOIBIIMHCTBO

BBIBOJIOB HE API'YMEHTUPOBAHBI WIM API'YMEHTHPOBAHbl HEIPABUIIBHO

O N Ok owdPE

©w

10.
11.
12.
13.
14.

15.
16.
17.
18.
19.

20.

Hpumepnbte KOHmMPOJ1bHblE 60NPOCHL K IK3AMEHY

[Ipeamer u 3agaun nucUUILIMHBL «CUHTE3 MOJTUMEPOBY

DU3NKO-XUMUYECKUE METOBI UCCIIEOBAHUS TIOJIUMEPOB.

Mertoab! onpeneneHus GU3NIECKUX COCTOSHUI MOJTUMEPOB.

CrniekTpanbHble METObI UCCIIEIOBAHMUS.

Meton ynbTpadroneToBoil CrieKTPOCKOIHH.

MeTton uHbpakpacHO# CIEKTPOCKOHNU

XapakTepucTUYECKHE MOJI0CH! TOToIeHust XpoModopoB B Y D-cniekTpe.

ArperaTHoe ¥ (ha30Bble COCTOSHUS OJIMMEPOB UX MPUPOA U OCOOEHHOCTH.
PU3NYECKOE COCTOSHUE TMOJTMMEPOB.

TepMomMexaHN4YeCKUI METOA UCCIIE0BAaHUS IOJUMEPOB. TepMOMEXaHNUECKHE KPUBbBIE
aMOp(HBIX, KPUCTATUTM3YIOIIUXCSl, KPUCTATLITUIECKUX MTOTUMEPOB.

PenakcanyoHHbIE TPOLIECCHI B TOJIMMEPaX.

OU3NYECKNE U MEXaHUYECKUE CBOMCTBA MOJIUMEPOB.

Konduryparus makpoMoieKyn U Hemnu.

Kondopmanus Mmakpomonexy.

HaamonexynspHas cTtpykTypa noiaumepoB. HagmonekymsipHas CTpyKTypa aMophHBIX U
KPUCTAJIIMYECKHUX TIOJIMMEPOB.

CreneHp KpUCTAIUIMYHOCTU. BUBI KPUCTAIIMUECKUX CTPYKTYP: KPUCTAJUIUTHI,
MOHOKPUCTAILIBI, (PUOPUILITBI, CPEPOTUTHI.

KoonepaTuBHble peakiuy MKy MaKpOMOJIEKYJIaMH TIOJIUIIEKTPOIUTOB.

I'maponnHamMuyeckue CBOMCTBA TMHEMHBIX MOJTUAIEKTPOIUTOB.

Mertoap! onpenencHuss GU3NIECKUX COCTOSTHUM MTOJTMMEPOB.

Uccnenoanue nonmumepoB metoaoM UK-cniekrpockonuu. 3akon byrepa, JlamGepTa,
bepa.

Tepmuueckuit ananus nonumepos. Metog ®@pumena u Kapona.




21. Meroxa nBOMHOTO JOTapu(MHUPOBAHUS.

22. MUccnenoBanue nonmumepos MmetoaoM SIMP. SlnepHble MarHUTHBIE MOMEHTHI.
Knaccuueckoe onucanue ycinoBUid MArHUTHOTO PE30HAHCA.

23. YpOBHH SHEPIHH SApa B MArHUTHOM TOJIE.

24. KBaHTOBOMEXaHHYECKOE PAaCCMOTPEHHE YCIOBUN MarHUTHOTO PE30HAHCA.

25. MHccnenoBanue moJIMMEpOB METOI0M OOpallieHHOM Ta30BOM Xpomatorpadumu.
OnpezneneHue TeMeparyp CTpyKTypHBIX IIPEBPALICHUE B TOJIMMEPaX.

26. OmpeneneHue TepPMOIMHAMUYECKUX TapaMETPOB B3aUMOICHCTBHS ITOJIUMEp-
pactBopuTens. OnpeneneHue MOJIEKYJIIPHON Macchl OJIMTOMEPOB.

27. KonebarenbHas CHEKTPOCKOIUS TOJINMEPOB.

28. CnekTpocKonusi KOMOMHAIIMOHHOTO PACCESIHUS CBETA.

29. KoormepaTuBHBIE peaKIIUi MEXTy MAaKPOMOJIEKYJIAMH MOJIMAIICKTPOIUTOB.

30. TumapoaumHaMuU4ecKHne CBOWCTBA JTMHEWHBIX ITOJIUAICKTPOIUTOB.

Hpumepbl IK3AMEHAUUOHHDBIX ounemoes

WHI'YIICKHUA I'OCYJIAPCTBEHHbIA YHUBEPCUTET
3K3AMEHAIIMOHHBIN BUJIET Ne 1

Ilo kypcy «CHHTE3 10JIUMEPOB»

AJId CTYACHTOB 4 KypcCa CIICIuaJIbHOCTU «XHUMUSY

1.IIpenmer u 3agaun AMCUUIIINHBI «DU3UKO-XUMUYECKHE METOIbI HCCIIE0OBAHUS TIOJUMEPOB»
2.Kondurypamust MaKkpoMOJIEKyJ U LEMH.

3. Meron nH(ppakpacHoO CEKTPOCKOIHUH.

buner paccMOTpeH U yTBep:kJieH Ha 3aceaHuM Kadeapsl

3aB. xadenpoit xumuwn, npodeccop A.M.CanamoB

UHT'YIHICKHUA TOCYJAPCTBEHHBIA YHUBEPCUTET
3K3AMEHAIIMOHHBIN BUJIET Ne 2

ITo kypcy «CHHTE3 OJIMMEPOB.»

JJIS1 CTYIEHTOB 4 Kypca clieuraabHOCTH « XHMHD)

1. ®Dusnko-xuMUYECKHE METO/IBI UCCIIEA0BAaHNUS ITOJIUMEDPOB.
2. PenakcanMoHHBIE IPOLECCHI B ITOJUMEpaXx.

3. Kondopmarus MakpoMoIeKyII.



burner paccMoTpeH u yTBEpKIACH Ha 3aceaaHuu Kadenpsl

3aB. kadenpoit xumuw, mpodeccop A.M.CanamoB
Kpurepuu ouenku orsera Ha 3x3amene
4-0annpHas IIKajga [TokazaTenu Kpurepun
(YpoBeHb
OCBOCHMS)
OtnuuHO 1. TMonmnora wu3noxenus | CTyIeHTOM JaH TOJIHBIA, B JIOTMYECKOM
(HOBBIHJCHHBIﬁ TCOPCTUUCCKOTO OCJICO0BATCIIbHOCTHU pa3B€pHyTI)II7I OTBECT
YPOBEHB) MaTrepuaa; HAa TIOCTaBJCHHBIH BOMpPOC, TAE€ OH
2. Tlonnora U | IPOAEMOHCTPUPOBAT 3HAHMS TIpeAMETa B
MIPaBUIILHOCTD NOJTHOM 00beMe Y4eOHOW MpoTrpamMMBbl,
pelienus JIOCTATOYHO riryooKko OCMBICITUBAET
MPAKTUIECKOTO JUCLUILINHY, CaMOCTOSITENILHO, u
3aJlaHus; HNCYCPIIBIBAIOIIIC OTBCUACT Ha
3. IIpaBuIbHOCTH WM/MiH | AOTIOJHUTENbHBIE — BOIPOCHI,  NPUBOIUT
apryMEHTHPOBAHHOCT COOCTBEHHBIE TIPUMEPHI MO MPOOIEMaTHUKE
b W3JI0’KEeHUs | IOCTaBIEHHOTO BOIpOCa, permmn
(HOCJ’IGI[OB&TGJ'ILHOCTB NPCAJIOKCHHBIC IMPAKTUYCCKUC 3alaHUA oe3
NeiCTBUA); OHINOOK.
Xopo1o 4. CamocrostenbHocTh | CTyIEHTOM JaH pa3BEpHYTHIH OTBET Ha
(6a3oBbIit OTBETA; IIOCTABJIEHHBIA  BONPOC, THO€  CTYIEHT
YPOBEHB ) 5. Kynbrypa peun. JEMOHCTPUPYET 3HAHUS, TPUOOPETEHHBIC Ha
JICKIIMOHHBIX M CEMHHAPCKHUX 3aHATHIX, a
TaK)Ke MOJYyYEHHBIE MOCPEACTBOM H3YUCHHS
00s13aTeNbHBIX Y4YEOHBIX MAaTEpPHAIIOB IO
KypCy, JaeT apryMEHTHPOBAaHHBIE OTBETHI,
INPUBOAMT NPUMEPHI, B OTBETE NMPUCYTCTBYET
CBOOOJIHOE  BIAJICHUE  MOHOJIOTHYECKOM
peublO, JIOTMYHOCTh M IMOCJIEI0BATEIbHOCTh
otBeTa. OTHAKO JTOMYCKAETCsS HETOYHOCTDH B
OTBETE. Pemmn MpeAJI0KEHHBIE
MPaKTHYECKUE 3aJaHusl C HEOOIBIIMMHI
HETOYHOCTSIMH.
Y noBneTBOpUTEIH Crynentom JaH OTBET,
HO CBUJICTEIIHCTBYIONINH B OCHOBHOM O 3HAHHUH
(IOpOTOBBIH MPOIIECCOB n3y4yaeMoi JUCITUTLTNHBL,
YPOBEHB) OTJIMYAIOMIUNACS HETOCTATOYHOW TITyOMHOM

U TIOJHOTOW paCKpbITUS TEMbl, 3HAHUEM
OCHOBHBIX  BOIIPOCOB  TEOpHH,  ciabo
cOPMHPOBAHHBIMHA  HABBIKAMU  aHAJIN3a
SBJICHUH,  TPOIECCOB,  HEIOCTATOYHBIM
YMEHHEM  JaBaTb  apryMEHTUPOBAHHBIC
OTBETEI " PUBOINTH HPUMEPHI,
HEOOCTAaTOYHO CBOGOIIHBIM BJIaACHHUCM
MOHOJIOTHYECKOH peyblo, JIOTHYHOCTBIO M




MOCJIeIOBATEIIBHOCTHIO OTBETA.
JlomyckaeTcsi ~ HECKOJIbKO  OMIMOOK B
COJIep)KaHUHU oTBeTa u peleHnn
NPaKTUYCCKHUX 3a/IaHUH.

Heynosnersopure CryneHTOM JaH OTBET, KOTOPBIA COJAEPIKUT
JIBHO pan CEpPBE3HBIX HETOYHOCTEH,
(YpoBeHb He OOHapyKUBAIOIIUKA HE3HAaHHE IPOLIECCOB
chopMupoBan) n3ydaeMon IIPEIMETHOM obnacry,

OTJIMYAIOIIMICS HErIyOOKUM PpacKpbITHEM
TEMbI, HE3HAaHHUEM OCHOBHBIX BOIIPOCOB
TEOpUH, HEC(HOPMHUPOBAHHBIMU HABBIKAMU
aHalM3a SIBJICHUM, IIPOLIECCOB, HEYMEHHEM
JaBaTb ~ apryMEHTHPOBaHHbBIC OTBETHI,
ciabplM  BJIAJICHUEM  MOHOJIOTMYECKOMN
peubl0,  OTCYTCTBHEM  JIOTUYHOCTH U
[IOCJICA0BATEIbHOCTH. BriBOaBI
IIOBEPXHOCTHBL.  PerieHne npakTHYeCKHuX
3aIaHMI HE BBINOJHEHO. T.e CTyAeHT He
CIOCOOEH OTBETUTh HA BOIPOCHI JaXe IpU
JIOTIOJIHUTEIBHBIX ~ HABOISIIMX  BOIPOCAX
IIPETO1aBaATEIIS.

9. YYEBHO-METOJUYECKOE U UH®OPMAILIMOHHOE OBECHEYEHUE
JUCHUTINHBI

9.1. YyeOnas ureparypa:
a) OCHOBHAS:

1. Crpenuxees A.A., [lepesuiikas B.A., Cnonumckuii B.A. OcHOBBI XUMUI
BBICOKOMOJIEKYJISIPHBIX coeinHeHui. M. Xumus, 1976.

2. Iyp A.M. BricokoMoJIeKysipHbIE COETUHEHHUS. : yue0.3-e uzf. nepepad. u
non.M. Breiciias mikona, 1981.

3. Oymman /). OcHOBBI XUMHH ITOTEMEpOB. M, Mup, 1974.

0) JOMOJIHUTEIbHAS
1. CemunkoB FO./]. Beicokomonekymnsipasie coenuHeHus: Yue6. M., H.Hosropon:

Axkanemus Huxeropoa. roc.yH-T, 2003r.(MunucrepctBo oOpazoBanusi PO, 150 sk3.)

2. Kupees B. B. BricokoMonekynsipable coequHeHns:yue0.M: Bricias mkona,
1992.

3. OBunHHUKOB [O. A. buooprannueckas xumusi. M., [Ipocsenienue, 1987.

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

o. Ounukioneaus noiaumepos: B 3-x . M: BCO, 1977. T 1-3.

6. I'punmrreiin JIx., Bunun M. Xumus aMuHOKHCIOT M nentuoB M., Mup.1965.




9.2. UHTepHET-pecypchl

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

Noook~owhE

9.3. IIporpammHoe odecnedeHnmne

YHuBepcurer obecriedeH  HEOOXOAMMBIM  KOMIUIEKTOM  JIMICH3HOHHOTO W CBOOOJHO
pacrpocTpaHsIeMoro NpOrpaMMHOTO 00ECIIeYeHH s, B TOM YHCJIE OTEUECTBEHHOT'O MPOU3BOJICTBRA.

Kaxnpiii oOydwaromuiicss B TeYeHHE BCEro IMepuoja oOydeHHs OOecredeH WHIWBUIYaIbHBIM
HEOrpaHMYEHHBIM JOCTYIIOM K 3JIEKTPOHHOW MH(OPMAIIMOHHO-00pa30BaTeIbHON Cpeie YHUBEPCUTETA U3
mo00i TOYKHM, B KOTOPOH HMeeTcss JOCTYyH K HH(OPMAIMOHHO-TEIEKOMMYHUKAIIMOHHON ceTn
«HTEpHET» KaK HA TEPPUTOPUH YHHBEPCUTETA, TAK U BHE €€.

VYHuBepcuter oOecmeyeH CIeAyOIUM KOMILJIEKTOM JIMLEH3MOHHOIO IPOrpaMMHOIO

o0ecreyeHus.
1. JIuueH3uoHHOE MporpaMMHoe o0ecreueHue, ucnoibzyemoe B Uurl'y

1.1. Microsoft Windows 7

1.2. Microsoft Office 2007

1.3. Ilporpammusiii kommiekc MMUC “Busyansaast Ctynust TectupoBanus™

1.4. Antusupychoe I10 Eset Nod32

1.5. CnpaBouHo-mipaBoBasi cuctema “I'apant”

Hap;{zxy C TpaaUIUOHHBIMU HU3JAaHUAMU CTYACHTBI W COTPYAHUKH HMCIOT BO3MOXHOCTH
IMMOJIB30BATHCA SJICKTPOHHBIMU ITOJIHOTCKCTOBBIMHU Oazamu JaHHBIX:

Taonuua 9.1.
HasBanmne pecypca Cebuika/goctyn
OnextpoHHas  OuOnmoreka ounaiitH  «EguHoe  okHo K | http://window.edu.ru
00pa3oBaTEIbHBIM pecypcam»
«O6pazoBarenbHbIi pecypc Poccumy» http://school-collection.edu.ru

desepaibHblii  00pa3oBaTeNbHBI  mopTaN:  yupexaenus, | http://www.edu.ru —
nporpammsl, ctanaaptel, BY3b1, Tectel ET'D, TA

desnepanbHblii  HeHTp — HH(MOpPMAIMOHHO-00pa3oBarenbHbIX | hitp://fcior.edu.ru -
pecypcos (OIINOP)

9BC "KOHCVJIbTAHT  CTVYJEHTA". Onexrponnas | http://polpred.com/news
OuOIMOTEKa TEXHUYECKOTO By3a

WznarennsctBo «JIaHby. DIeKTPOHHO-OMOIHOTEYHAs CHCTEMA http://www.studentlibrary.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/
http://polpred.com/news
http://www.studentlibrary.ru/

Pycckas BupTyanbHas OubIroTeKa

http://rvb.ru —

I/ISI[aTeJ'II)CTBO «JIaHbY. 9J'ICKTpOHHO-6I/I6J]I/IOTC‘lHaﬂ cucremMa

http://e.lanbook.com -

Exxenenenpuuk Hayku 1 oOpasoBanus FOra Poccun «Axagemus»

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

Hayunas snextponHas Onbmmoreka «e-Library»

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

OnextpoHHO-OnbIoTeuHas cucrema [PRbooks

http://www.iprbookshop.ru -

DJIeKTPOHHO-CIIPABOYHAs ~ CHCTeMa JIOKYMEHTOB B  cdepe
oOpazoBanus «HPOpMHO»

http://www.informio.ru

HNudopmanmonHo-npaBoBas cuctema «['apant

CeteBasi Bepcus, JOCTYIIHA CO BCeX
KOMITBIOTEPOB B KOPIOPATHUBHOHN ceTH
Uurl'V

DnexkTpoHHO-OnbIoTeuHas cucrema «kOpaiT»

https://www.biblio-online.ru

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI

1. Teoperuveckuii Kypc

1) Jlexiuu: pe3eHTauy.

2) KoHTposbHbIE TECThI — AUCK U OyMaXKHBIN BapUaHT.

3) Cnucok BOIpoCoB JUIsl POBEIEHUS KOJNIOKBUYMOB.

4) Tabmuup! — 1uck 1 OyMaxKHbII BapHaHT 00JbIIOro hopMara.

5) BapuanTsl 3ajaHuil 1715 KOHTPOJIBHBIX PadoT.

6) BapuanTsl 3a1aHuit 17151 CaMOCTOATENBHOM pacyeTHOM paboThl (CrienuaibHO

pa3paboTaHHbIN U U3AHHBIA TPAKTUKYM JUIS CTYJCHTOB).

7) Habop peakTtrBoB 1 000py10BaHUS AJIs JIEKIIMOHHBIX OIBITOB.

2. JlabopaTopHBIi NPAKTHKYM

1) Temaruka u ormucaHue J1a0OPAaTOPHBIX padoT (CrenruaiIbHO pa3padOTaHHBIN U

U3JIaHHBIN J1a00paTOPHBIN MPAKTUKYM ISl CTYACHTOB XUMHUECKOTO HapaBICHUS).

2) Habop XMMHUYECKUX PEaKTUBOB K KaX 10 JJabopaTopHOU padoTe.

JlaGopaTopHble yCTaHOBKH, 000pyJOBaHUE.



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/

11. METOJINYECKHUE YKA3AHUS JIUISI OB YUAIOIAXCS 110 OCBOEHUIO
TACIATLITAHBI

Jucunmmna «CHHTE3 TOJIMMEPOB» HampaBiieHa Ha ¢opMmupoBaHue KommereHuun: YK-2,
OIIK-5, TIK-8.

[TpoMexyTouHast aTTeCTalys IPEANIONATAET K3aMEH.

[Tpuctynas K M3y4eHUIO JUCLUIUIMHBL, HEOOXOAUMO B INEPBYIO OYepe/lb O3HAKOMUTBCS C
coJiep;kaHueM pabouelt mporpammsl gucuumiuHel (PITT).

JIexuuu UMEIOT LIEJIbI0 AATh CUCTEMAaTU3UPOBAHHBIE OCHOBBI HAYYHbBIX 3HAHUM.

[Tpu n3yuennu u npopaboTKe TEOPETHUECKOTO MaTepHraia He0OOX0MMO:

- MOBTOPUTH 3aKOHCIIEKTHMPOBAHHBINA Ha JICKIIMOHHOM 3aHATUU MaTepual U JONOJIHUTH €ro C
Y4E€TOM PEKOMEHIOBAaHHOM 110 JAHHOHN TEME JINTEpaTyphl;

- IIpU CAMOCTOSATEIbHOM H3YYEHMM TEOPETUYECKONW TEMBI CHENaTh KOHCIEKT, HCIOJb3Ys
pexomenaoBanHsle B PIIJl smTepaTypHble WCTOYHHUKM U pecypchl HHGOPMAIMOHHO-
TEJIEeKOMMYHUKaMOHHOU ceTh « HTepHeT»

- TIPY TIOJTOTOBKE K MPOMEKYTOYHOW aTTECTAIMH IO MOYJIIO HCIIOIB30BaTh MaTepuaibl GpoHaa
OLICHOYHBIX CPEJICTB.

[TpakTHueckue 3aHATHS TPOBOJATCS C LEIbI0 YIIYOJIIEHHWS W 3aKpeIUIeHUs] 3HaHMH,
IOJYYEHHBIX Ha JIEKUMSX M B IPOLIECCE CAaMOCTOATENbHON padoThl HaJl HOPMAaTUBHBIMHU
JIOKyMEHTaMU, Y4eOHOM U Hay4yHOU TUTepaTypoil.

[Tpy nOATrOTOBKE K NPAaKTUYECKOMY 3aHATHIO HEOOXOAUMO:

- U3Y4UTb, IOBTOPUTH TEOPETUUYECKUI MaTepHall 110 3a/1aHHOMN TeMe;
- IIPY BBIIIOJIHEHUU JOMAIIHUX PACUETHBIX 3aJlaHUM, U3yUUTh, [IOBTOPUTH TUIIOBBIE 3a/1aHNUS,
BBITOJIHSEMbIE B Ay TUTOPUU.

Pexomenganum mo padore ¢ HaAy4YHOH U Y4eOHOI JTUTEPATyPOH

PaGora ¢ yueOHOI 1 Hay4HOH JIUTEpaTypol ABISETCS r1aBHON (POPMOI CaMOCTOATEIbHON
paboThl U HeoO0XoAMMa MpHU MOATOTOBKE K YCTHOMY OINPOCY Ha CEMHUHApCKUX 3aHATUAX, K
MOJ1yJIbHBIM KOHTPOJIbHBIM paboTaM, onpocy, 3aueTy. OHa BKJIIOYAET NPOpabOTKY JIEKIIHOHHOTO
MaTepuanga — H3Y4eHHE PEKOMEHJOBAaHHBIX MCTOYHHUKOB M JIMTEPATYphl MO TEMATUKE JIEKIIHM.
KoHcnekT nekuun noKeH cojaepkarh pedepaTUBHYIO 3alMChb OCHOBHBIX BONPOCOB JIEKIIHH,
IpPEeUIOKEHHBIX TpernojaBareneM cxeM (IIpU HMX JEMOHCTpallu), OCHOBHBIX HCTOYHHUKOB M
JUTEpaTyphl IO TEMaM, BBIBOJBI MO KaxaoMy Bompocy. KoHcneKT nomkeH ObITh BBIIIOJHEH B
OTIeNpHONW TeTpanu mo mnpeamery. OH JODKEH ObITh AaKKypaTHBIM, XOpOILIO YHMTAaeMbIM, He
COJIEpKaTh HE OTHOCSIYIOCS K TeMe HHPOPMAIUIO WK PUCYHKHU.

KoHcnekTsl HaydHOI IMTEpaTyphl IPH CAMOCTOATEILHON MOATOTOBKE K 3aHITHSIM JTOJIKHBI
OBITH BBIMIOJIHEHBI TaKXKe aKKypaTHO, COJIEP’KaTh OTBEThl Ha KaXKIbIH MOCTABIIEHHBIM B TeMe
BONPOC, HMMETh CCBUIKY HAa HCTOYHHMK HH(OpPMamuu C 0O0S3aTeNIbHBIM YKa3aHHUEM aBTopa,
Ha3BaHMS M TOJa M3JAHMUS MCIOJIb3yeMON Hay4yHOW JnuTeparypbl. KOHCIEKT MOXeT ObITh
OTIOPHBIM (COJIEpKaTh JIUIIb OCHOBHBIE KIIFOUEBbIE MO3UIIMH), HO MTPH 3TOM MO3BOJISIOIIUM JaTh
MOJIHBIM OTBET MO BOIPOCY, MOXKET ObITh MOAPOOHBIM. OObEM KOHCIEKTa OIMpPENeseTCs] CaMUuM
oOyJaromumcs.

B nporiecce paGoTsl ¢ yueOHON ¥ HAYYHOU IUTEPATypOil OOYIAFOIIIHIICS MOXKET:

- JenaTh 3alUCH IO XOAYy 4YTE€HHsA B BUJAE NPOCTOrO MM PA3BEPHYTOro IUIaHa (CO37aBaTh
nepeyeHb OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UICTOYHHKE);

- COCTaBJIATh TE3HUCHl (IUTHUPOBAHUE HambOoyee BAXKHBIX MECT CTaTbM WJIM MOHoOrpaduwu,
KOPOTKOE M3JI0’KEHHE OCHOBHBIX MBICIIEH aBTOpa);

- TOTOBUTH @aHHOTALMHU (KpaTKoe 0000IIEeHNEe OCHOBHBIX BOIIPOCOB PabOThI);

- CO3[1aBaTh KOHCIIEKTHI (pPa3BEPHYTHIC TE3UCHI).



Pabowas mporpamma mucumiuiiHbl «CHHTE3 TIOJMMEPOB» COCTAaBICHA B COOTBETCTBHH C
tpeboBanmsivu  ®T'OC BO mo cnemmanpHoctd  04.03.01. «Xumus (ypoBeHb OakalaBpuaTa)y,

YTBEPKICHHOTO MPHUKa30M MuHUCTEepcTBa 00pazoBanus U Hayku Poccuiickoit @epepaunn ot 17 wutons
2017 r. Ne 671

[TporpamMmmy cocTaBwia: K.X.H., JIONEHT Kadenpbl xumun _Axtanuiesa A.T.

PaGouas mporpamma ogo0peHa Ha 3aceqaHuu KadeApbl XUMHUH

[Tpotokon 3acemanust Ne 10 ot « 20 » wuroHA 2023 .

PaGouas mnporpamma o100peHa y4eOHO-METOAMYECKHMM COBETOM XHMHUKO-OHMOJOIHMUYECKOTO
¢akynprera

[Tporokomn 3acemarmst Ne 10 ot « 26 » HrOHSA 2023 .

HporpaMMa pacCMOTpPCHA HAa 3aCCAaHHNU yqe6HO-M€TOI[I/I‘IeCKOl"O COBCTA YHUBCPCUTETA

[Tpotokom 3acemanust Ne 10 ot « 28 » wroHA 2023 .



Caenenns o nmepeyTBep:KIeHUH MPOrpaMMbl HA OYepeHOi y4eOHbIi oA U perucTpanun

H3MeHeHUH
YueOHblit Pemrenue kadenpst BuecenHble U3MEHEHMS ITonnuce 3aB.
Kadeapoi
roj (Ne mporokonna,

JiaTa)




