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1. IEJIA OCBOEHMS YYEBHOM JTACIUILIAHBI

HeJ’IﬂMI/I OCBOCHHUSA NUCHHUIIIMHBI «BLICOKOMO.]IeKy.]'[HpHLIe COCAMHCHUSD> ABJIAIOTCH:

- (hOpMHUPOBAHKE y CTYACHTOB MPECTABICHUS 00 0COOCHHOCTSIX CTPOCHHUS, PUINUECKUX U
XUMHUYECKHX CBOMCTB BHICOKOMOJICKYJIIpHBIX coeauHenuii (BMC);

- M3y4YUTh OCHOBBI HAyKH O IOJIMMEpPaX U €€ BaXHCUIIME NMPAKTHUYECKUE MPUIIOKCHUS:
CBOMCTBA BBICOKOMOJICKYJISIPHBIX COCIUHEHHM, OTIMYHBIE OT CBOMCTB HHU3KOMOJICKYIISIPHBIX
BEIIIECTB, METOJIbI CHHTE3a M XUMHUCCKOW MOJIU(PUKAINK TTOJMMEPOB, OCOOCHHOCTH arperaTHbIX,
($a30BbIX U PUINIECKUX CBOICTB IMOJTMMEPOB.

2. MECTO YUYEBHOM JUCIUILINHBI B CTPYKTYPE OIIOII BO

Kypc «BbICOKOMOJIEKYISIPHBIE COSTUHEHUS» BXOIUT B 4aCTh, (HOPMUPYEMYIO yHaCTHUKAMHU
o0Opa3oBaTelbHBIX OTHOWICHWH bioka 1 um u3ywaercs B 7 cemecTpe; OOBEKTHBHAas OCHOBA
dbopmupoBanus GpyHIAMEHTATHFHOW HAYYHOU TUCIUIUIMHBI «BBICOKOMOJICKYIISIPHBIC COCAMHCHHS
3aKIII0YaeTCsl B TOM, YTO NOJMMEPHOE COCTOSIHUE — o0co0as (opMa CyIIeCTBOBaHHS BEIIECTB,
KOTOpaﬂ B OCHOBHBIX (1)I/I3I/I‘~ICCKI/IX U XUMHUUYCCKUX HpOﬂBJIeHI/IﬂX KAQ4CCTBCHHO OTJINYACTCA OT
HU3KOMOJICKYJISIPHBIX BEIICCTB.

Taoauna 2.1.

CBs3b AUCHUTIJIMHBI «BbICOKOMO.}IeKyJ'IﬂprIe COCAUHCHUS» C MPEeAIIECCTBYIOIIUMHA
AUCHUMIIVIMHAMU U CPOKH UX U3YUCHHUS

Kon JIMCUUIUINHBL, PEAIECTBYIOINE TUCIUIITUHE Cemectp
JIACIMTUTAHBI «BBICOKOMOJIEKYIISIPHBIE COSAMHEHUS

b1.0.12 MaremaTuka 1,2
b1.0.13 dusznka 1,2
b51.0.06 Heopraandeckas xumus 2,3
b1.B.11 KBanroBas xumus 4
b1.0.19 CrpoeHue BerecTBa 5
b1.0.07 Oprannueckast XuMus 5,6
B1.0.08 dusnyeckas XUMUs 5,6

Tabnauna 2.2.

CBa3b AUCIHUIIJIMHBI «BI)ICOKOMOJICKyJIﬂpHI)Ie COCAMHECHUS» ¢ MOCJIEAYIOIIIUMHA
AUCHUIIIMHAMHU U CPOKH UX U3YUCHUHA



Kon JIMCUMIUIMHBI, CIIEYIOIINE 32 TUCITUTIIIMHON Cemectp
JACITUILTAHBI «BBICOKOMOJNIEKYIISIPHBIE COSAMHEHUS
b1.0.10 Kosutonguas xumus 8
b1.B.05 Teoperuueckre 0OCHOBbI HEOPIAHUYECKON XUMUU 9,10
b1.B.JZIB.02.01 [MeToapl OpraHM4eCcKOro CHHTE3a 9
b1.0.16 DOu3ndecKrue METOAbI UCCIICIOBAHUS 8

B pe3yabTare 0CBOCHUSA IMCHUIIMHBI 00Y4aI0MIUIICS TO0JKEH
e 3HATL:

- CTPOCHHE TOJUMEPHBIX MaTEPUaOB, KIACCH(PHUKAIIUIO, U30MEPHUIO, CIOCOOBI IMOIYYCHHS,
xummuueckue npespaiieHuss BMC u npuMeHneHue ux.

e YMeTh:

- HCIIOJB30BATh PA3JIMYHBIE METOJbl MCCIECIOBAHUS Ul HU3Y4YEHUS CBOWCTB M CTPYKTYpBI
[IOJINMEPOB;
- 00OCHOBBIBaTh BBIOOP TEXHOJOTMYECKMX NPUHIMIIOB TOJYYEHUS OCHOBHBIX THIIOB
MIOJIMMEPOB.

e Biuaners:

- HaBBIKAMH XMMHUYECKOTO JIKCIEPUMEHTA, OCHOBHBIMM CHHTETUYECKHMMHU U AHAIUTUYECKUMH
METOAAMH MOJyUYECHHS U UCCIECAOBAaHUSI XUMUYECKHUX BEIIECTB U PEAKLIMH;

- HaBblKaMHM pPaOOTBl HAa COBpPEMEHHOW Yy4eOHO-Hay4HOW ammapaType MpH IpPOBEICHUHU
XUMHUYECKHUX DKCIIEPUMEHTOB;

- METOJJaMH perucTpanuu u o0paboTKU pe3yIbTaTOB XUMHUYECKUX IKCIIEPUMEHTOB,;

- OCHOBaMH T€OPUH (yHJaMEHTAIbHBIX Pa3/1eioB XUMUH.

3. KOMIIETEHIHUH OBYYAIOIIEI'OCA, POPMUPYEMBIE B PE3YJIBTATE
OCBOEHMJ JTUCIUAIIINHBI

[Iporiecc wW3ydeHUs AMCUMIUIMHBI HAMpaBleH Ha (OPMHUPOBAHUE HIEMEHTOB CIIEAYIOIINX
koMmriereHmi B coorBercTBrM ¢ @PI'OC BO no 1aHHOMY HanpaBIJIeHUIO:

Tabauya 3.1.
Kon HanmeHnoBanue HNuauxarop B pesyabTare ocBoeHusn
KOMIICTEHI KOMIICTCHIIMHU JOCTHUIKCHUSA AU CIHMUIIIIMHBI Oﬁy‘lalOHlHﬁCﬂ
1071 KOMITETEHIIU T JMOJIKEH

Yuueepcanvnvie komnemenyuu (YK) u unoukamopul ux oocmusicenus




YK-2 Cnoco6eH ynpaBJsTh YK-2-1. PazpabarsiBacT | 3HATH:

NMPOEKTOM Ha BCex KOHIICTILIUIO [TPOeKTa B | — HPUHIUIBI POPMHUPOBAHHS KOH-

ITanax ero paMKax 0003HAYEHHON | LENIUH MPOeKTa B paMKax 0003-

SKM3HEHHOT'0 IUKJIA mpo0IIeMsl, hopMyITH- Ha4YeHHOU MPOOIIEMBI;
pys LIeTib, 3a7a4H, — OCHOBHEBIE TPEOOBaHMUS,
aKTyaJIbHOCTh, 3HAYH- IpeabsBIsieMbIe K TPOEKTHOH pabo-
MOCTb (Hay4HYIO, IPaK- | T€ ¥ KPUTEPUH OLICHKH PE3YIIbTaTOB
THUYECKYI0, METOAANYEC- | MPOEKTHOH JeSTeIbHOCTH.
KYIO M UHYIO B 3aBHCH- | YMeThb:
MOCTH OT THIIA TIPOEK- —pa3pabaTeIBaTh KOHIETIIIHIO IPO-
Ta), 0KUJACMbIE Pe3yJib- | eKTa 0003HAUYECHHON TPOOIEMBI,
TaTbl ¥ BO3MOYKHBIC ¢dbopmynupys nenb, 3a8a49H, aKTy-
cepbl UX IPUMEHEHUs. | albHOCTh, 3HAYUMOCTh (Hay4IHYIO,
YK-2-2.. CiocobOeH BH- | MPaKTHYECKYIO, METOJMUYECKYIO U
JeTh pe3yNbTaT JaesTe- WHYIO B 3aBHCHMOCTH OT THIIa
JBHOCTH U IUTAHUPOBATh | MPOEKTA), 0KUIaeMbIe Pe3yIIbTaThI
HIOCJIC/TIOBATEIILHOCTh ¥ BO3MOXKHBIE TPUMEHEHNS;
1IaroB JJIsl €r0 I0CTH- — yMETh NMPEIBUACTH PE3ybTaT
s)keHus. PopMupyer JIeATEIIbHOCTH IIJIAHUPOBATH JEHC-
IIaH-Tpa UK peau- TBUSL JUIS IOCTYOKEHHS Pe3yJIbTaTa;
3al[UM [IPOEKTa U IJIaH | — MPOTHO3UPOBATH MPOOIeMHBIE
KOHTPOJISI 32 €T0 BBIMOJ- | CUTYallud ¥ PUCKU B IPOEKTHON
HEHHUEM. JeATeITBHOCTH.
YK-2-3. Opranmsyetr 1 | Baagers:
KOOPIWHHUPYET paboTy | — HaBBIKAMH COCTABIICHHS TJIaHA-
YYaCTHUKOB MPOEKTA, rpaduka peaan3ainny MpoeKTa B
CIIOCOOCTBYET KOHCT- IeJIOM 1 TIJIaHa-KOHTPOJISI €0 BBI-
PYKTUBHOMY TIPEOJI0Jie- | TTOJIHEHHS;
HUIO BO3HUKAIOIINX — HaBBIKAMHU KOHCTPYKTUBHOTO
pa3HOIJIacHuil U KOH()- BO3HUKAIOIINX Pa3HOTIIACHH 1
JHMKTOB, 00ECTIeYnBaeT | KOH(IMKTOB.
paboTy KOMaH bl HE00-
XOJIMMBIMH PECYpCaMHU.
YK-2-4. llpencrasmiser
MyOJIMYHO Pe3yIbTaThl
MpoeKTa (MU OTAETb-
HBIX €r0 3TaroB)
B (hOpME OTYETOB,
craTel, BBICTYIUIEHUI
Ha HayYHO-TIPaKTHYeC-
KX CEMUHApax U KOH-
(bepeHIusX.
YK-2-5. [Ipemnaraer
BO3MOKHBIE TYTH (QJIr0-
PUTMBI) BHEJIPEHHUS B
MPaKTUKY PEe3YyJIbTATOB
npoeKTa (WM ocylie-
CTBIISIET €T0 BHEpe-
HUE).

Ilpogheccuonanvnuie (IIK) komnemenyuu u uHOUKAMOPBL UX OOCHUNCEHUS
MK-3 Crnoco0eH oka3bIBaTh IIK-3.1. Brageet HaBbl- | 3HATh: METO/BI BEACHUS

HHGOPMALMOHHY IO
MOJJIEPKKY
crenuaJInucTam,
OCYLIECTBJIAIOIIHNM
HAY4YHO-

KaMU ITOUCKa He00X0-
JUMO HH(POPMALIH B
mpohecCHOHAJIBHBIX Oa-
3aX JaHHBIX (B T.4., Ia-
TEHTHBIX)

KOHCTPYKTOPCKUX paboT U
TEXHOJIOTHYSCKHUX HUCIIBITAHUI
YMeThb: OKa3sIBaTh
WH()OPMAITHOHHYIO TTOIICPKKY
CIICLUATTUCTaM, OCYIIECTBIS-IOIUM




KOHCTPYKTOPCKHeE IK-3.2. CocraBnser HAYYHO-KOHCTPYKTOPCKHE PaOOTHI U

padoThI U 0030p TUTEpaTyPHBIX TEXHOJIOTHYECKUE UCITBITAHUS
TeXHOJIOTHYecKHe HCTOYHHKOB I10 3a]1aH- Bnaa e T b : 3HAHUAMH 10 BHJAM
HCIBITAHUS HOU Teme, 0popMITSIET KOHCTPYKTOPCKUX paboT u

OTYETHI O BHITIOJTHCHHON | TEXHOJOTHYECKHUX MCIIBITAHUHN B
pabore WO 3agaHHOW | BRIOpaHHOU 00JaCTH MPOGECCHH.

dhopme

4. OFBEM JINCIIATIVHBI ¥ BUJAbI YYEBHOM PABOTHI

Tabauua 4.1.
O0beM TUCUUIVIMHBI M BUIbI y4e0HOH padoThI
Bua yuedHoii paboThl Bcero uacos 7
cemecTp
OO01mast TpyA0€MKOCTh TUCIIUATUTHHBI 180 180
AynuUTOpHBIE 3aHATHUS 82 82
Jlexkuun 34 34
JlaGopaTopHble 3aHATHS 48 48
CamocrosrenbHas pabora cryaertoB (CPC) 71 71
KonTpons 27 27

5. COIEP) KAHME JUCHUILJIMHBI, CTPYKTYPUPOBAHHOE IO TEMAM
(PA3JIEJIAM) C YKABAHUEM OTBEJEHHOI'O HA HUX KOJIMYECTBA
AKAJEMHUYECKHUX WJIN ACTPOHOMHUYECKHUX YACOB Y BUJIOB YYEBHBIX
3AHATUUI

5.1. CTpyKTYypa IMCUUIIMHBI

061_[18.51 TPYAOCMKOCTb JUCHUIIMHBI COCTABJISICT 5 3a4eTHBIX CIWHUII, 180 gacoB

Tab6anna S.1.
Ne | Paznes IMCUMILIHHBI Buabi ®opMa TeKylIero
Ne .
.y y4eOHoii padoThI KOHTPOJIA
1 ycneBaeMoCTH

cemMecTp




Jlexkumi

JIao.
pao.

Cam.

pao.

Lenu u 3aJa4u
qucuMIuIMHEl.  [loHsTHS WM
tepmuHbl. Kimaccuduxarmst
M HOMEHKJATypa IOJuMe-
pOB.

Ormpoc

PapukanbHas mnonumepusa-
uus. Kunerumka pagukaiib-
HOU MOJUMEpU3ALIUH.

KonnokBuym
Nel

HNonnas  monumepusanus.
AHHMOHHass M KaTUOHHAas
nonuMepusanus. Kunernka
MOHHOM MOJUMEPU3aALINH.

Komnoksnym
Ne2

[ennas cononumepusanusi.
Honnast cononumepusanus.
PanukansHas cononumepu-
3auus. KoopauHanyoHHo-
MOHHAasl MOJIMMEpHU3aus

B IIPUCYTCTBUU KaTalnu3a-
TOPOB

Komnoksnym
Ne3

HNoHHO-KOOpAMHAIMOHHAS
nonumepusanys. Kuneru-
Ka HOHHO-KOOPAWHALMOH-
HOM nonuMepusanuu. Jpy-
'Y€ BUJIbI IOJIMMEPU3aALIUU.

ITonmukonaeHcamusi. MoHo-
MEphl JUIA  TOJUKOHJIEH-
canuu. KnHeTrnka moiaukoH-
neacami. CONOJINKOHIEH-
canus.

TectoBbIl
KOHTPOJTb

OcHOBHEBIE METOIBI
OCYLIECTBIICHUS  peakIuil
CUHTE3a MOJIUMEPOB.

XUMHYECKUE MPEBPALICHUS
nojauMepoB.  PeaknmonHas
CIOCOOHOCTh ~ TOJIMMEPOB.
Huknuzanus. [TpeBpamenue
TPEXMEPHBIX NTOJIMMEPOB.

TectoBbIl
KOHTPOJTb

Peakuust  gecTtpykuum u
CIIMBAaHUS MaKpPOMOJIEKYI.
[IpeBpaiieHus MOJUMEPOB
npu HarpeBaHuH,
OKHUCJIICHUM W  JEHCTBUU
U3JIy4CHUM.

Konnoksnym
Ne4




10

CaoiicTBa pacTBOpOB
[IOJIUMEPOB. Biusaaue
pasnmuuHbIX (PaKTOpOB Ha
pacTBOpeHHE  MOJIMMEPOB.
TepMmonnHaMuka pacTBOpOB
II0JINMEPOB.

Komnmoksuym
Ne5

11

MounekynsipHas Macca
nonmumepoB. Meronsl onpe-
nenenuss MM.  Cpenne-
YHUCIIOBAsl, CPEIHEMAccoBast
U CPEIOHEBA3KOCTHAs MoJe-
KYJISIpHBIE MAcCChI.

12

AmopdHBIE W KpHCTal-
anyeckue nonumepst. Kpuc-
TAUIM3ALUs.  HOJIMMEpOB.
@akTopsl BIUAIOIIME Ha
KPHCTAJUIM3ALHIO.

TectoBbIl
KOHTPOJIb

13

MesomopdHoe cocTosiHHEe
nonumepos. JKuukue xpuc-
TaJuIbL. TepmoTtpomnHsle,
JIMOTPOITHBIE KUIKHAC
KPUCTAJLJIBL.

Komnoksuym Ne 6

14

CgoiicTBa KpUCTaJIH-
YECKUX MoaumepoB. Mexa-
HHUYECKHE CBOMCTBA 3aKpHC-
TAJUIM30BaHHBIX W OpPHUEH-
THUPOBAHHBIX MOJUMEPOB.

TecToBbIi
KOHTPOJIb

15

Hedopmaruss  moaumepos.
[Tnactuueckas nedopmarnust
U BA3KOE TEUCHHUE.

TectoBbIl
KOHTPOJTb

16

OcoOeHHOoCTH MOJIEKYIISIp-
HOTO CTPOEHUS MOJIUMe-
poB. ['nOkocTh MakpoMo-
JIEKYJ U ee CBA3b ¢ QU3U-
KO-MEXaHWYECKIMHU
CBOWCTBaMHM MOJUMEPOB.

TectoBbIl
KOHTPOJIb

17

Crtexnoo0pa3Hoe U BBICO-
KOJIACTUYHOE COCTOSIHUE
nonumepos. Pemakcanuon-
HbIE MEXaHUYECKHE
CBOICTBA MTOJIMMEPOB.

TectoBbIl
KOHTPOJIb

18

Bsskorekyuee coctosiHuE
oMMepoB. Meroasl
orpeieieHus] PU3NIECKUX
COCTOSIHMI MOJIUMEPOB.

TexcToBBIN
KOHTPOJTb

Hroro:

34

48

71

5.2. Copep:xanue TUCUMILIMHBI «BBICOKOMOJIEKYJISIPHBIE COEITMHEHU D)

1. OCHOBHBIE TIOHATHS W OMPEICICHUS:

oJuMep,

OJINTOMEpP, MaKpOMOJIEKYJIa,
MOHOMEPHOE 3BEHO, CTENEHb MOJUMEPHU3ALNU, KOHTYpHAas JJIMHA LENH, MOJIEKYJISpHbIE MacChl U



MOJIEKYJIIpHO-MaccoBbie pacnpenencHuss (MMP). Baxneiimue cBoWCTBa MOJUMEPHBIX BEIIECTB,
00yCJIOBJICHHbIE OOJBIIMMH pa3MepaMH, LEMHBIM CTPOCHUEM, THOKOCTBIO MaKpOMOJIEKYIL.
Knaccugukanus noauMepoB B 3aBUCHUMOCTH OT IPOUCXOXKIEHMS, XMMHYECKOIO CcoOcTaBa M
CTPOEHMSI OCHOBHOM Li€lM, B 3aBUCUMOCTHM OT TOIOJOIMM MakpoMmoisiekyid. [pyrue
kj1accupukanuonnele npusHakd. OcobenHHoctn BMC, ux ormiMuue OT HHU3KOMOJEKYJSPHBIX
COCIMHEHU.

2. Knaccudukanus oCHOBHBIX METOAOB IOJIydyeHHs oauMepoB. Kiaccudukanus nenHsix
[OJIMMEPU3ALMOHHBIX IpoueccoB. IloHsTHe 0 LEnHbIX peaknusax. MexaHu3Mbl peaklMM LENHON
MOJIMMEPU3ALMHU. DJIEMEHTApHBIE aKThl IpoLecca NEnHOW noiaumepusanud. CKOpOCTh U DHEPIHUs
OTJENIbHBIX 3JIEMEHTApHBIX aKTOB. PeaklinoHHasi ClIOCOOHOCTh MOHOMEPOB U PATUKAIIOB.

3.  PanukanpHasg  nosumMmepusauus.  MeToapl  MHUIMMPOBAaHUA  (TepMHuecKas,
doroxummuueckas, paauaoHHasi, MeKTpoxumMudeckas). Poct u oOpsiB nenu. Peakius nepenaun
LEIN.

4. HonnHas mnonumepusanus: BHJIBI HOHHOM IIOJMMEPHU3aLUM, KaTaau3aTopbl HOHHON
noaumepuzanuu. Katnonnas nomumepusanus. Katanuzatopsl. O6pa3oBaHie aKTUBHOIO IIEHTpA,
pocT u 00peIB Lenu. Peakuuu nepenaun nenv. AHMOHHAS oauMepu3anus. TUIbl KaTaln3aTopoB.
MexaHu3M 3J€MEHTapHBIX peakluil 00pa3oBaHMs aKTUBHOIO LIEHTpa, pOcTa, OOpbIBa LENU MpPU
AQHUOHHOH NOJIMMepHU3alri. AHUOHHO-KOOPAMHALIMOHHAS [TOJIMMEPHU3aLUsl.

5. Ilomsatne o crepeoperyiasapHblx noiaumepax. CHHTE3 ONTUYECKHM aKTUBHBIX
CTEpPEOPETYJSIPHBIX MoNuMepoB. [lommmepusanusi Ha TETEPOTEHHBIX CTEPEOCHEIMPHUECKIX
KaTajau3aTopax. Cononumepusanus. PagukanbHas COIOIMMEpU3aLUs. Karnonnas
comnonuMepusanusa. MeXaHu3M U OCHOBHBIE 3aKOHOMEPHOCTHU IIpolecca CONOJMMEpPU3ALIUH.
[TpuBuThIe M GoKconONIMMEpPBL. CIIOCOOBI MPOBEIEHUS ITPOLIECCOB COMOIMMEPHU3ALIHH.

6. Crynenuaras  nonumepusauuss  [lonukonneHcanus.  OCHOBHBIE — pa3/Inyus
MOJIMMEPU3ALMOHHBIX U MOJMKOHIECHCAIMOHHBIX IIPOLECCOB. THIBI PeaKkUil MOJIMKOHECHCALUH.
MexaHu3M paBHOBECHOW MOJIMKOHAeHcauu.. CriocoObl IpoBEACHHUS.

7. TlonmnMepuszanus LMKJIMYECKMX MOHOMepoB. TepMonnHaMmuka mpouecca. BnusHue
YCIOBUM NPOBEJCHUS pPEaKIMM Ha pABHOBECHE «IUKJI - IIOJUMEpP»: MEXaHWU3M, KUHETHKA,
0COOEHHOCTH MOJIMMEPU3ALIUHN LIUKIMYECKUX MOHOMEPOB.

6. Konduryparus MakpoMoieKkyiabl U KOHQUTrypalunoHHas usomepus. Ctepeonsomepus u
CTEPEOPEryJISIPHBIE MAKpOMOJEKYJbl. [30TakTMUeckMe W CHUHAMOTAKTUYECKHE IOJIMMEPHI.
brvoxaMil 1 ganbHUN KOHPUTYpalnOHHBINA TOPSAIOK.

9 Koudopmanmonsas wu3oMepus U KoHpopMalnMs  MaKpOMOJIEKYNbl. [ 'MOKOCTb
MakpOMOJIEKYJbl, (akTopbl, Biugomue Ha Hee. (CBOOOJHO-COUJIEHEHHAs LEMb  Kak
UeaIM3UpOBaHHAs MoJieNb TUOKOW Makpomousiekynbsl. CpeaHue pa3Mepbl MakpOMOJIEKYJbl ¢
YU€TOM IMOCTOSIHCTBA BaJIEHTHBIX YIJIOB. DHEpreTuueckue 0apbepbl BHYTPEHHETO BpalieHus. CBs3b
rHOKOCTH MaKpOMOJIEKYJ ¢ UX XUMUYECKUM CTPOCHHUEM.

10. @da30Bble U arperaTHble COCTOSHHUS MOIMMEpPOB. AmopdHble mnoaumepsl. Tpu
¢u3nuecKkux cocTossHUS aMOp(PHBIX moaumMepoB. COBpeMEHHBIE MPEICTABICHHS O 3aCTEKJIOBAaHHOM
COCTOSTHUU TOJIMMEpOB. OCOOEHHOCTH MOJMMEPHBIX CTEKOJ. XapakTep TEIJIOBOIO JIBUXKEHHUS B
MOJIUMEpAaxX  HMWKE  TEMIIepaTypbl  CTEKJIOBaHMA. MeXaHu3M  Ipolecca  CTEKIOBaHMS.
BricokoanacTuyeckoe COCTOSTHUE MOJUMEPOB. XapakTep TEMJIOBOIO JIBH)KEHUS MaKpOMOJEKYI
BBIILIE TEMIEPATYPHI CTEKJIOBAHUS. PenakcanmonHbIi XapakTep nepexona u3
BBICOKOAJIACTUYECKOTO COCTOSIHMSI B 3aCTEKJIOBaHHOE. DHEprusi akTHBaIMM mpouecca. DakTopsl,
BIIMSIOLINE HAa TEMIIEPATYPy CTEKJIOBaHUS.

11. Bs3koTekyuyee COCTOSHHUE MOJHMMEpPOB. MexaHU3M BS3KOro TedeHus. Peomorus
pacIlaBoB IOJIMMEPOB. AHAIU3 TEPMOMEXAHMUYECKUX KPUBBIX. 3aBHCHUMOCTb TEMIIEPATYypHI
BSI3KOTO TEUECHHS OT MOJIEKYJIIPHOM Macchl. AHOMAaJIUSI BSI3KOTO TeueHusi. DopMOBaHUE U3EIUN U3
MIOJIUMEPOB B PEKUME BSA3KOTO TEUCHMUS.

12. Kpucramnmueckue MOJIUMEDPBI. Orinune KPUCTAJTINYECKOTO COCTOSIHMS
HU3KOMOJIEKYJISIPHBIX M BBICOKOMOJIEKYJISIDHBIX BeliecTB. CTENeHb KPUCTAJUIMYHOCTU. Y CIOBHS,
HE00XOAuMBIE JUIsl KpUCTAIM3aluK MoIuMepoB. TepmoauHaMuka Kpucraumsanuu. Crnenuduka



(ha30BBIX IEPEXOJ0B MEPBOrO poja y noauMepoB. DaKTOpbl, BIUAKOIIME HAa TeMIEpaTypy
IUIABJICHUS.

KuHeTnka KpucTalIM3aluuu IMOJIMMEPOB. BimsHue TemmepaTypsl Ha MPOLECC KPUCTAIUIM3ALMH.
M30TepMbl pacTsSKEHUs]T U MOJIEKYJISPHBIA MEXAHHU3M «XOJOJHOTO TEUEHUS» KPUCTAIIMYECKHX
IIOJIMMEPOB U IIOJUMEPHBIX CTEKOJI IIPU PACTSKEHUU.

13.Kuaxokpucramimyeckoe cocTosiHie noimmMmepoB. OOpa3oBaHHe KUAKOKPUCTATITUISCKUX
CUCTEM Yy JKECTKOLICNHbIX mnoiaumepoB. Das3oBble paBHOBecusa. [IpakThyeckoe 3HadeHHE
KUAKOKPUCTAININYECKOTO COCTOSHUSA (J1s OJyYEHUS BOJIOKOH, NHIMKATOPHBIX CUCTEM U Ap.).

14 . HagmonekynsapHast opraHu3anus amMOp(HBIX NOJIMMEPOB U €€ BIMSHHE Ha CBOMICTBA
NOJMMEpHBIX Tel. HanMmonekynsipHas CTpPYKTypa KpUCTaULIMYECKUX MoMMepoB. CoBpeMEHHbIE
METO/Ibl UCCIIEIOBAHUS CTPYKTYPBI ITOJIMMEPOB.

15.lepopmanimonnsie  cBoWicTBA aMOp(HBIX MOIMMEpOB. Ympyrue aedopmaruu
3aCTEKJIOBAaHHBIX ITOJIMMEPOB. BBIHYKIEHHAs 31aCTUYHOCTD, €€ npenen. MexaHu3M BbIHYKICHHO-
anmactudeckux jaedopmanmii. TepMoauHaMuKa U MOJEKYISPHBIA MEXaHU3M BBICOKOAJIACTUYECCKOU
negopmanuu. [IpyHIMD TeMnepaTypHOBPEMEHHOM Cynepno3uiuu. PenakcaliioHHbIe CIIEKTPHI.

16.[lepopmanusi KpPHCTAIMYECKUX IOJUMEPOB. AHAIN3 Je(POPMALMOHHBIX KPHBBIX
3aCTEKJIOBAaHHBIX U KPUCTAIIINYECKUX IIOJUMEPOB.

17.1lpounocTtHble  cBoiicTBa monuMepoB. (OCHOBHBIE MOHSATHS M ONPEIEICHHUS.
JlonroBeyHocTh MOAMMEPOB. MexaHu3M pa3pylleHUs IMOJIMMEPHBIX MaTepuanoB. BriusHue
HAJMOJIEKYJISIPHBIX CTPYKTYP Ha MEXaHUUYECKHE CBOMCTBA MTOJIMMEPOB.

18.Maxkpomonekynsl B pactBopax. HaOyxanue mnomumepoB. PakTopsl, OINpelesonue
HaOyxanne. Kwunetmka w®  TepMoaMHamuKa HaOyxaHus. PacTBOpHUMOCTE  MOJMMEPOB.
TepMoanHaMHUueCKU KpUTEpUi pacTBOpUMOCTH. Da30Bble 1UarpaMMBbl ITOJIMMEP - PACTBOPUTEID.
BnusiHue pa3nauuHbIX (PakTOpOB Ha TEPMOAMHAMUKY pPAcTBOpPEHMs] MHoauMmepoB. Kputuueckue
TEMIIEPATYPBI PACTBOPEHUSI.

19.TepMomHaAMHUYECKOE TTOBEICHUE MAKPOMOJIEKYJI B PAacCTBOpPAax W HMX OCOOCHHOCTH IIO
CpPaBHEHHMIO C IOBEJEHHEM MOJIEKYJ HHM3KOMOJIEKYJISPHBIX BeIlecTB. Pa30aBieHHbIE pPacTBOPHI
nonuMepoB. CoBpeMEHHblE TEOpUM pPacTBOpPOB mojauMepoB. Peonoruueckue cBoiicTBa
pa30aBIEHHBIX PACTBOPOB IOJIMMEPOB. XapaKTepUCTHUECKas BSI3KOCTb. BiusHUe npupobl
pacTBOpUTENS, MOJIEKYJSIPHOM Macchl, TEMIIepaTypbl Ha XapaKTEpUCTHUECKYIO BSI3KOCTb.
KoH1IEeHTpUpOBaHHbBIE PacTBOPHI NOJUMEPOB. 3HAUEHUE U3YUEHUS BSI3KOCTH KOHIIEHTPHUPOBAHHBIX
pacTBOPOB TOJUMEPOB JUJISI TEXHOJOTMH XUMHUYECKHX BOJOKOH. COBMECTUMOCTH IOJIMMEPOB.
Omnpenenenne B3aMMHON paCTBOPUMOCTH ITOJIMMEPOB.

20.XuMuveckne peakiuH, He TMPHUBOJAIINE K HM3MEHEHHUIO CTEIeHU MOJUMepU3aIlii
MakpoMmojekyld.  OcoOEeHHOCTH  pEeakIMOHHOM  CIOCOOHOCTH  (PYHKUMOHANBHBIX  TpyHI
Makpomosiekyi. [lonumepananornynasie nmpeBpaiieHus. BiausHue MakpoMOJIEKYISIPHOTO CTPOEHUS
NOJIUMEpPA HA 3aKOHOMEPHOCTH IOJIMMEPAHAJOTUYHBIX IpeBpalleHuil. Paszmuunble TUIBI
MOJIMMEPAHATIOTUYHBIX MPEBpalleHUi (peakluuu 3aMelleHUs, NPUCOEIUHEHUs, OTILEIICHHUS,
M30MEPHUH B MOJIMMEpHON Lienu). [Ipumepsl ncnonb30BaHus OIMMEPAHAIOTUYHBIX PEBpaIleHU
JUTSI TIOJTY4€HHUS HOBBIX MOJIMMEPOB

21.BuyTtpuMoneKyaspHble peakiuu. [loaunukau3anys B OJTUMEpHBIX Hensax. JlecTHuuHbIe
U TONYJECTHUYHBIE TOJMMEphbl, METOAbl MX TMOJIYy4eHHs] U  OCOOEHHOCTH CBOMCTB.
TepmormpeBpaiieHue ¥ KapOOHU3alUs  MOJIMMEPOB. MEXMaKpOMOJIEKYJSIPHbIE  pEeaKIUH.
B3aumopeiictBue = monuMepoB ¢ MOJU(DYHKIMOHAIBHBIMM  COEAMHEHUAMHU.  Peakuuu
CTPYKTYpUPOBAaHHUS  NOJIMMEpPOB.  M3MeHeHme  CBOWMCTB  NOJMMEPOB B pe3yinbTare
CTPYKTYpPOOOpa30BaHuUs.

22 JlecTpyKuus MOTUMEpPOB. XUMHUUYECKash ACCTPYKIUS (THAPOIHU3, aJIKOTOJIU3, allUI0JIH3,
OKHCIUTENbHAS AECTPYKIMs). JlecTpyKIus MOJUMEpPOB B pe3yibTare (PU3MUYECKHX BO3ACHCTBUI
(Mexanuyeckasi, (OTOXMMHUYECKAs, paJUAIMOHHO-XMMHUYECKas, TepMHUUYecKas). MexaHusM u
3aKOHOMEPHOCTH  TE€PMHUYECKOW  JecTpykuuu. [enmonumepuszanus. TepMOOKHUCIHUTENIbHAS
JeCTPYKLUS NOIUMEpOB. [IpuHIMITBI cTabuian3anuu.

23.Mcnonp30BaHNEe XMMUUYECKHX PEAKIIMIA MAaKPOMOJIEKYJI Ui XUMUYECKOTO U CTPYKTYpPHO-
XUMHUYECKOTO MOAM(PHUIMPOBAHUS TOJIMMEPHBIX MaTEPUANIOB U U3enii. HanogHeHHbIe TOTMMEpHI.



24. ®dwusmyeckas momaudukanus. CrocoObl mpoBeneHHs (HU3UISCKON W XUMHUUYECKOU
momudukanuu. [lnactudukamus, snacTuduKanus, JIETHPOBAHWE - MEXaHU3M M CBSI3b CO
CBOMCTBaMH.

6. OBPA3OBATEJIBHBIE TEXHOJIOI'H

B mpomecce o0ydeHuss HCHONB3YIOTCS TPAAULMOHHBIE O00pa30OBaTEIbHBIE TEXHOJIIOTUU
(JIexumM, ceMuHaphl, MPAaKTHYECKHE pabOThl) M aKTUBHBIE WHHOBAIMOHHBIE 00pa30BaTElIbHBIC

TEXHOJIOTUU:
1. CeMuHap B IMAIOTOBOM PEXHME MPUMEHSETCA B OCHOBHOM IPU OOCYKICHUH

BBICTYIUICHUH CTYACHTOB C JIOKJagamu (pedeparamm).
['pynmoBoit pa30oop pe3yabTaToB KOHTPOJIBHBIX paboT.
HHTepakTHBHBIC JICKITHH.

2
3
4. I'pynmnoBas Hay4Hasi AUCKYCCHSI.
5. Jlekmus ¢ mpe3eHTaIuen.

6

['pynnoBasi, Hay4Hasi AUCKYCCHUS, TUCIYT.

B nenom IIpU U3y4YCHUU KYpPCAa AKTUBHBIC U MHTCPAKTUBHBIC (1)0pr1 IIPpOBCACHUA 3aHATHH

cocTaBJisitOT He MeHee 30% ayqUTOPHBIX 3aHATHH.

7. HEPEYEHDb YYEBHO-METOJANYECKOI'O OBECIHEYEHUA J1JIA
CAMOCTOSTEJBHOMN PABOTHI OBYUAIOIINXCS IO JUCHHUILJINHE

[Ipy moAroroBke K CEeMHUHApaM W KOHTPOJBHBIM padOTaM CTYIEHTHI CaMOCTOSTEIbHO
MpopadaThIBAIOT YYEOHBIM MaTepual MO JEKIHUSIM W ydeOHHKaM (OCHOBHAs W JOTOJTHUTEIbHAs
nuteparypa). [lpu STOM OHHM MOTYT HCHOJB30BAaTh SJIEKTPOHHO-OMOIUOTEUYHYIO CHUCTEMY U
oubnuoTeunsld  (HoHI (QakynabTeTa, COACP)KAINIMNA TIeYaTHBIC W3JaHUS OCHOBHOW y4deOHOM
JTUTEPaTyPHI.

Jlisi OLIEHKHM YCIIEBA€MOCTH CTYACHTOB OyIyT HCIOJIB30BaHBI CEMUHAPCKHE 3aHATHUSA,
BKJIIOYAIOLME KOHTPOJBbHBIE MEPOIPHUATUS, U KOMIBIOTEPHbIE TeCThl. KOMIBIOTEpHBIE TECTHI,
YTEHUE JOMOJHUTEIBHOW JUTEpaTyphl, B TOM uuciae U U3 HHTepHeT-pecypcoB, MOATOTOBKA

pedeparoB o TeMaTHKE SBISIOTCS OCHOBOM CaMOCTOSATENHHOU PabOThI CTYICHTOB.
7.1. YaeOHO-MeTOInUecKOe U MH(POPMAITMOHHOE 00ECTICYCHHE TUCIIUTIINHBIL:

1. Tarep A.A. ®u3uko-xuMus MoauMepoB. - U3n. 4-e nepepad. u gorm. - M.: Hayunsrit mup, 2007.

2. CemuukoB 10O./]. Beicokomonekyssipuble coeauneHus: Yue6. s By3os/- H.Hosropoa: N3a-Bo

HIDKEropojackoro roc. yu-ta uMm. H.1. Jlo6auesckoro; M3n. Llentpa «Akagemusi» ,2003.



3. Knennn B.WM. BwicokoMmomnekymsipHbIe COCTUHEHHS: YUEOHUK IJis CTyAeHTOB XuM. (ax/B.U.
Knenun, U.B. ®enycenko. - Caparos: U3a-Bo Capar. yH-Ta, 2008.

4. XoxnoB A.P. Jleknuu no ¢uzudeckoit xumuu noaumepon/ A.P. Xoxmnos, C.1. Ky4daHos. - M.:
Mup, 2000.

7.2. Ykazanus 1yt 00y4aroIuxcs 0 OCBOCHHIO JUCITUTUTHHBI

Ta6auna 7.1. Copep:kanne caMoCTOSITeIbHON PadoThI 00y4arouXCcs

Homep [Tembl/Bonpochl, BLIHOCHMbIE HA caMocTosiTesbHoe| K0u1-Bo | @opmbl padoThI
pa3aeia H3yYeHHe 4acoB
(Tembl)

1. [lenmn u 3apaun gucuUIUIAHBL. [[OHSATHS W TEPMUHBI. 3 Onpoc
Kraccudukanus 1 HOMEHKIIaTypa IMOJIMMEPOB.

2. PanukanpHas [IOJIUMEpHU3aLUsL. Kuneruka 4 ﬁ?lHHOKBHyM
PaIUKAIBHON ITOJIMMEPU3ALUH. )

3. WNonnass monumepusaius. AHUOHHAS W KaTHOHHAS 4 JI&S;HOKBH}’M
noauMepusanys. Knnetrka HOHHOW MOJMMEpPHU3aliiH. )

4. [lemnass conmonumepusanusa.Mlonnas  conoaumepu- 4 JI&S;HOKBH}’M
3anus. PagukanbHas cononumMepusanus. Koopanna- )
[IMOHHO-WUOHHAS MOJIMMEPU3alys B IPUCYTCTBUU
KaTaJau3aToOpOB

. MNOHHO-KOOpAMHALIMOHHAS [TOJIMMEPU3aLIUSL. 4 |cobecenosanue

KuneTnka noHHO-KOOPAMHAITMOHHON
nojauMepu3anuu. Jpyrue Buapl NOJIMMEPU3ALUY.
6. [TonukoHAeHCANHS. MoHoMepbI TS 4 TecroBiid
KOHTPOJIb
MoJuKOHAeHcauu. KWHETHKa IOJWKOHICHCAIINH.
COIIOJINKOHICHCAITHS.

[£ (OCHOBHBIE METO/Ibl OCYILECTBICHUS PEAKIIUNA CUHTE3a 4 |cobecenoBanme

[MOJIUMEPOB.




8. TectoBblit
XUMHYECKUE MIpEeBpaIICHUS MIOJIMMEPOB.

KOHTPOJIb
PeakiimonHast crmocoOHOCTh mouMepoB. L{ukmm3arusi.
[IpeBpalieHre TpexMepHbIX MOJIUMEPOB.

9. Komnoksuym

Peakuusi NECTPYKUMM M CIIMBAaHUS MaKpOMOJIEKYIL. Ned
0.

[IpeBpamieHuss  MOJAMMEPOB  NpPU  HArpEeBaHMM,

OKHCIICHUU U ACUCTBUU U3IIyYCHUM.

10. . Komnnoksu

CBoiicTBA  pacTBOPOB  IOJMMEPOB. Bnusanue Nes ™
o

Pa3TUYHBIX (AKTOPOB HA PACTBOPEHHUE MOJIUMEPOB.

TepMmoMHaMHUKa PaCTBOPOB MOJIMMEPOB.

11. cobecenoBaHue
MounekynsipHass ~ mMacca  HOJUMEPOB.  Meroabl a
OIpEEICHUS MM. Cpenneunciionas,

CpEeHEMACCOBAsl U CPEIHEBA3KOCTHASI MOJIEKYJISIPHbBIE
MACCRKI

12. TecToBbIit
AMoOpdHBIE W KPHCTAUIMYSCKUE  IMOJMMEPHI.

KOHTPOJIb
Kpucramnuzanuss noaumepoB. DakTopbl BIUSIOIIKE
Ha KPUCTAJUIU3ALIHIO.

13. KomnokBuymNe6
MesomopdHOoe cocTtosiHMe —monuMepoB.  JKumkue ™
KpUCTa/UTbl. TepMOTpPOIIHBIE, JTUOTPOIHBIE KUIKHUE
KpUCTAJUIBI.

14. o TecToBbli
CaoiicTBa KPUCTAJUTHYECKUX MTOJIMMEPOB.

KOHTPOJIb
MexaHu4ecKue CBOMCTBA 3aKPUCTALTM30BAHHBIX U
OPUEHTHPOBAHHBIX ITOJTUMEPOB.
15. TecToBbli
Iedbopmarus MOJIUMEPOB. [Inmactuueckast
KOHTpPOJIb
nedopmarus U BI3KOe TeUCHHE.
TecToBbli
Oco0eHHOCTH MOJIEKYJISIPHOTO CTPOCHHUS
16. KOHTPOJIb

noJuMepoB. [ MOKOCTh MAaKPOMOJIEKYII U €€ CBSI3b C

(bu3MKO-MEeXaHUYECKUMU CBOMCTBAMHU MOJIMMEPOB.




17. 4 TecToBoIi
CTeks1000pa3HOe U BHICOKOAJIACTHYHOE COCTOSTHHC
KOHTPOJTb
oJIMMEPOB. PeakcalimoHHbIC MEXaHUYECKHE
CBOMCTBA MOJIMMEPOB.
18. 4 TexkcToBBIH
Bsi3koTekyduee COCTOSIHUE ITOJTMMEPOB. MeTOTbI
KOHTPOJIb
ornpezeneHuss GU3NYSCKUX COCTOSHUN TOJTUMEPOB.

8. OHEHOYHBIE CPEACTBA JJIAA TEKYHIET'O KOHTPOJISA YCIIEBAEMOCTH A
INPOMEXYTOYHOU ATTECTALIUU

Ilpumepnuie éonpocel 0nsa cobecedosanus
Bapuanm 1

1.Bo CKOJIBKO pa3 MOXHO PaCTAHYTh MOJIEKYJIy IOJUMETHIMETAKpUiIaTa ¢ MOJIEKYJISIPHOM Maccon
160 000? ITpuHATH MOJIETH CBOOOIHO COWICHEHHOM IIETIH.

2.HapucoBate XuMudeckue (GOpMYJbl CIEAYIOIUX HOJMMEPOB, PACIONOXKHB HX B IOpPSJAKe
BO3pacTaHusd THUOKOCTM ILENH: [OJIMAKPUIIOBas  KUCJIOTA, IOJUATHIIEH, MOJUIIPOIUIEH,
MOJINITUIICHOKCHU.

3.HapucyiiTe u Ha30BUTE BCE BO3MOXKHBIE KOH(PUIYpallMOHHBIE M30MEPHI JUIsl JBYX MOHOMEPHBIX
3BeHbEB 1,2-monudyTaaueHa.

4.Cmech, coctosimiast u3 10 monekyn ¢ mosekynsipaor Mmaccoit (MM) 10 000, 20 monexyn ¢ MM=20
000 u 50 monexyn ¢ MM=50 000, umeer cpenHow MoaekyisapHyro maccy 37 500. Kakomy Tumy
cpenneit MM oTBeuaet 3To 3HaUCHHE?

5.Hapucyiite B OJHMX KOOpJIMHATaX TP (a30BbIX AUArpaMMbl Ui 3-X (pakiMii OAHOTO MoJIMMepa
C MOJIEKYJSIpHBIMU MaccaMu M1 > M2 > M3 B 0THOM U TOM K€ pacTBOPUTEJNE, €CIIU 3Ta CUCTEMA
obmnanaer BKTP.

6.B onHux KoopaumHaTax HAapUCYHTE 3aBUCHUMOCTH TNPUBEIEHHOIO OCMOTHYECKOIO JIaBJICHHS OT
KOHIIEHTPALlMU pacTBOpa Ui IBYX (ppakiuil oJTHOTO MoysiMMepa ¢ MOJIEKYJIIpHBIMU MaccaMu M1 >
M2 B pa3HbIX pacTBopHuTensax: M1 - B xopomieM, M2 - B J10X0M.

7.Kak usmeHsieTcsl XxapakTepucTHuecKas BA3KOCTh pacTBOpa MOJMMEpa B TATa-pacTBOpPUTENE MpHU
YBEJIMUEHUH MOJIEKYJIPHON Macchl oJauMepa B 2 paza ?

8.B onHHX KOOpAMHATaX HapHCOBAaTh TEPMOMEXAHMYECKHE KPHUBBIE IS 00pa3lloB aTaKTHUYECKUX
MOJMMETHIaKpIIIaTa U MOJUU300yTHIIEHA OJUHAKOBBIX MOJIEKYJISPHBIX Macc. YKa3aThb U Ha3BaTh
TOYKH TEMIIepaTypHbIX nepexo10B. HapucoBaTs xuMudeckue Gopmysibl MOJIMMEPOB.

9.B omnux xoopaunarax HAIIPSOKEHUE-IED®OPMALMS napucoBaTh KpuBbIe Ui aMOP(GHOTO
MOJIMMETWIMETAKPWIIATA TPH 20°C MpU Pa3HBIX CKOpOCTsIX aedopmupoBanus: V1 > V2 > V3.
OTBeT NOSACHUTB.

10.HapucoBaTh 3aBUCMMOCTH HamlpsDKeHHS OT  JedopMalud, TOJIY4YeHHbIE B  pPEXKUME
PACTSDKEHUE-COKPAILEHUE, nns obpasua nonmmepa npu Temrneparype creknoBanus (Tc),
Hwke Tc u Beie Tc, HO HIKE TEMITEpaTyphbl TEKYUYECTH.

Bapuanm 2
1.ITommatrnenrepedranar (IIDTD) umeer Temmeparypy CTEKIOBaHUS 80°C u TEeMITepaTypy

mrarerns 260°C. B kakoit o6macTi TEMIIepaTyp Halo MPOBOAUTH Kpuctaumnzanuio [I13Td, uroOsr
HOJY4YUTh 00pa3el ¢ HanbOoNbLIEH CTENEHbIO KPUCTANIMYHOCTH?



2.01 kakux (PaKTOpOB 3aBUCHT PaBHOBECHAs M HKCIEPUMEHTAlIbHAs TEMIIEpaTypbl IUIABICHUS
nosumepa’?

3.Kakyro KoH(pOpMaLMIO NPUHUMAIOT TUOKOLENHBbIE U JKECTKOLEMHBIE MAaKpOMOJEKYJbl B
KpHUCTaTHYecKOM cocTosiHuu? [IpuBenuTe npuMepsl OUeHb THOKOLETTHBIX M OYEHb JKECTKOLCITHBIX
IPOJINMEPOB.

4. Kakue "3 WHULIMATOPOB - CepHAas KHCIOTa, MEpPeKHch OeH3omia, OYTWIIMTHH, pacTBOp
XJIOPUCTOI'O ’Keje3a B MEPEeKUCH BOAOPOAA, aMHJ HaTpus, MEPEeKUCh BOAOPOAA, METAJUIMYECKUH
HATpUil, YETHIPEXXJIOPUCTOE OJIOBO - MOTYT BBI3bIBATh PAJUKAIBHYIO MOJIMMEPHU3ALNI0 CTHpOJa?
Hanummre peakunio HTHULUUPOBAHUS ¢ OJHUM U3 HOJIXOAALIMX UHUIIUATOPOB.

5.Kakue ©3 MOHOMEPOB - BHUHWIOYTWJIOBBIA 3(QUp, METHIMETAKpWIaT, CTHPOJ, H300yTHIIEH,
aKpWJIOHUTpUJ, OyTHIMETaKpuiaaT - MOryT IIOJIMMEepu3oBaTbcs ¢ Tpudropuaom Oopa B
NPUCYTCTBUH CJIE0B BoJbI? Hanmummre peakuio HHUIUUPOBAHKS C TUM WHHIIMATOPOM U OJHUM
U3 NOJIXOAALIMX MOHOMEPOB.

6.Kak M3MEHUTCS CKOPOCTh paJWKaIbHON MONMMEPU3ALUU METWIMETAaKpHiaTa 0 HETrIyOOKHX
CTEINEeHel MmpeBpalleHust IPYU YBEIMYEHUH UCXOJHBIX KOHLIEHTPALMil 1 MOHOMEpa U MHULMATOpa B
4 paza? Hanumure ypaBHEeHUE AJ1s1 CKOPOCTH MOJIMMEPHU3ALIUU.

7.0npenenure CTENEHb IPEBpAIEHUS B PEAKUUU MNOJUMEpHU3alUM alb(pa-METWICTUPOJA HpU
YCTQHOBJICHMH B CHCTEME IOJIMMEPU3ALNOHHO-ETIONMMEPHU3AIMOHHOTO PAaBHOBECHUS, ©CIIH
UCXO/IHasl KOHLEHTpalus MoHoMmepa 2,0 MoJIb/J1 U KOHCTaHTa paBHOBecus paBHa 0,45 11/MoJIb.
8.IlpuBeaure mpuUMep MONMMEPAHAIOTUYHON peakIuH, NPOTEKAIMEH ¢ CcaMo3aMeJICHUEM.
Hanuumre kuHeTHueckoe ypaBHEHUE JUIsl 3TOW PeaKLMU U HapUCyHTe COOTBETCTBYIOIIUHN TpaduK.
9Kakue W3  MEpPEYUCICHHBIX  MNOJMMEPOB  JCTIOJUMEPU3YIOTCS  MPH  MUPOJIU3E:
HOJMATUIIMETaKpUIIAT, MOJU-adbpa-MeTHICTUPOI, MOJIUIIPONIIIEH, MouBUHMWIaneTat? Hanummre
XUMHYECKHE (POPMYJIBI M TIOSICHUTE OTBET.

10.Mcxonss 13 MOHOMEpPOB CTUpPOJIa M M3O0NpPEHA, NPEAJIOKUTE CHoco0 mojaydeHus OJIOK -
comoymmepa.

Bapuanm 3

l.IloHATHE CTENEHW CBEPHYTOCTH NOJHMMEPHOM LENU. BBUMCINTE BEIWYMHY CTAaTUCTUYECKOTO
CEerMEHTa  IOJMBUHWIXJIOPH]A, €CIM  DKCIEPHUMEHTAJIBHO ONpENIECTICHHBIA  KBaJpar
CPEIHEKBAIPAaTUYHOTO PACCTOSIHUS Mk Ay KoHIamu 1enu paseH 2 500 000 aHrcTpem B KBajpare,
MosekyispHas macca 2 500 000, nmiuHa MOHOMEpHOTO 3BeHa 2,5 A.

2.HapucoBatp xumuueckue (OpMynbl CIEOYIOIIUX KJIacCOB TETEPOLENHBIX MOJUMEPOB,
pAcIIONIOKUB HUX B MOPSAIKE BO3PACTaHUS TMOKOCTH LENU: MOJIUYPETaHbl, MOJIUaMU/IbI, TTOIUI(PUPSI,
MOJIMMOYEBUHBI. [IpUHATH, YTO YUCIO METHIJIEHOBBIX TPYII MEXAY (YHKIMOHAIBHBIMU IPyNIIaMH
B OCHOBHOM LIETIN y BCEX MOJIUMEPOB OJIMHAKOBO.

3.Ilpu cMmemeHHH pa3HbIX CHCTEM MOJIMU300yTUIIEH-U300KTaH, IOJHUCTUPOI-IIUKIOIeKCaH,
MOJMBUHUIIOBBIM CIIUPT-BOJA OOHApYXeHbI pa3Hble TerioBble ¢ dexter: Q > 0, Q < 0, Q = 0.
Kakoii TernoBoit 3 pexT pacTBOpEHUsI COOTBETCTBYET Kax/10M U3 yKa3aHHBIX CUCTEM?
4.Hapucyiite ¢a3oBylo auarpammy s cuctemsl nonumep-pactBoputens ¢ BKTP < HKTP u
3aBHCHUMOCTh BTOPOTO BHpHANBHOrO Kod(duimeHta ot temieparypbl B obmactu or BKTP no
HKTP.

5.Kakumu HsKCHepUMEHTalIbHBIMU METOJAaMU M KaK MOXHO OIpeNelIuTh TITa-TeMIIepaTrypy
pacTBOpa nonumepa?

6.Kak MOXXHO ompenenuTh BEIMUMHY MEXaHUYECKOTO CErMEHTa, UCIOJIb3ys TepMOMEXaHUYEeCKUI
MeToJ uccienoBanus ? HapucoBaTh COOTBETCTBYIOLIUE 3aBUCUMOCTH.

7.B ognux koopauHatax HAIIPSDKEHUE-JIIE@OPMAIIMA nHapucoBath KpuBBIE IJIsi OJHOTO H
TOro e oOpas3la aTaKTHYECKOro IMOJMBUHWIXJIOPHAA TPU TEeMIIepaTypax: HIDKE TEeMIIepaTyphl
xpynkoctu (Txp), B uATepBasie Mmexay Txp u Temneparypoit crekinoBanus (Tc) u Beime Te. OTBeT
HOSICHUTb.



8.Kak 3aBHUCHT MOAYJIb YNPYrocTH amMoO(HOro NOJIMMETHWIMETaKpuiara OT TEeMIEpaTypel B
TeMIeparypHoil obOiactu Huxke Temmeparypel crekioBaHus (Tc) um Bemme Tc, HO HUke
TeMnepaTypbl TeKydecTr? OTBET NOSICHUTb.

9.Ilepeuncinure U OOBSICHUTE YCIOBUS HEOOXOAWMBIE W JOCTAaTOYHBIC JUIA CYIIECTBOBAHUS
IIO0JIMMEPA B KPUCTAJUINYECKOM COCTOSTHUMU.

10.Hapucyiite 3aBUCUMOCTH J10JIM 3aKPUCTAJUIM30BAHHOI'O MOJIMMEPA OT BPEMEHU IIPH IIOCTOSTHHOM
Temreparype  (M30TepMbl  KpPUCTAIM3alMM)  NpPd  TOMOT€HHOM M TE€TePOr€HHOM
3apo/bIIIe00pa30BaHUH.

Bapuanm 4

1.ITomumep co cheponuTHOM CTPYKTYpOW pacTsSHyId B oOnacTu ympyroi aedopmanuu 0e3
oOpa3oBaHus "HIENKU" IPU TeMIIEpaType HEMHOT'O BbIILIE TEMIIEPATYphl CTEKJIOBaHUS MOJIUMEPA, HO
HUKE TeMmIepaTypsl IuiaBieHus. Kakol THI HaJAMOJIEKYJISIPHON CTPYKTYPbl MOXHO OXHUAATH JJIS
nehOpMUPOBAHHOTO TOJMMeEpa?

2.Kakue ocHOBHBIC JOMYIICHHS BBOJSTCS MPHU BBIBOAE YPAaBHEHUsS AJISl CTEIICHH MOJIMMEPU3AINH
MOJIMMEpPA U3 KUHETUYECKUX JTaHHBIX JJIS paJuKaibHOU noauMepusanuu? Hanummre ypaBHeHue.
3.Kak BiusieT TemrnepaTrypa Ha CKOPOCTh peakluid paJuKaIbHON U KaTHOHHOMN NMOJUMEpU3AIINi Tpu
MalbIX CTENEHSX MPEeBPALEHUs? HaNMUIIUTE COOTBETCTBYIOIIME YPABHEHMSI JUIsI CKOPOCTEH
MOJIUMEpHU3aIIUA.

4.Kakue ¢akTopbl U Kak BIHUSAIOT Ha MOJIEKYJIIPHYIO Maccy IOJUMEpA, MOJIYy4aeMOro METOAO0M
nonukoHAeHcauuu? Hapucyiite cooTBeTCTBYOIMKE HOPMYIBI U rpaduKy.
5.Kak »5KcCnepuMEHTalbHO YCTAaHOBUTH HAJIMYUME€ WJIH OTCYTCTBHE
MOJIMMEPAHAJIOTUYHON peakinuu’?

6.Kakue mpoayKTel 00pa3yroTCsi IPH MAPOIU3E MOTUOYTHIMETAKPUIIATa, TIOTUAKPHIIOBOW KUCIIOTHI,
noJIMMeTHIIakpuiara’?

7.Ilpennoxure 3 crnocoba BYJIKaHU3aLMKW CHHTETUYECKOTO Kaydyka Ha OCHOBE COIOJIMMEpa
OyTaaueHa u aKpUIOBOM KHCIOTHI.

8.Kak wu3MeHSIOTCS KaXyluecss KOHCTAHTHI JHCCOLMALIMM IOJIMAKPUIOBOM KHUCIOTBI U €€
HU3KOMOJIEKYJISIPHOT'O aHAJIOTa - MPONHMOHOBOM KHCIOTHI MPHU YBEJIIMYEHUU CTETIEHU AUCCOLUAINN
KHCJIOT B BOAHBIX pacTBopax?

9.B KakuX pacTBOPUTENSX U MOYEMY 3aBUCHUMOCTb NPUBEAECHHOW BA3KOCTH OT KOHIIEHTPALUHU
MOJIMAKPWJIOBOM KHCIIOTHI TpsSMOJIMHENHa: A. BogHoMm OeccosnieBoMm, b. mmokcane, B. Bome B
HOPUCYTCTBUM M30bITKa XJjopuaa Hatpus, [. BOJHO-COJEBOM HpU MOJIEPKAHUU MHOCTOSHHOU
MOHHOM CHJIBI B pacTBope, /]. pa30aBiIeHHOM BOJHOM PacTBOPE COJISTHOM KUCIIOTHI?

10.M3omonHas Touka noiuamdonurta paBHa 4.0. KakoBo COOTHOIIEHHE MEXIY H30MOHHOW H
M303JIEKTPUYECKON TOUKaMHU TOTro nosuraMponura’?

"

a¢dekra cocema" B

Ilpumepnoie éapuanmosl KOHMPOILHOU PadOMbL

Bapuanm 1

1. Tlpueaute cxemy cononumepu3zanun akpuionutpuiaa CH3CH2CN u BuHunanerara.

Kakwue paznuuns B cBOHCTBaX y aMOP(PHBIX U KPUCTAIIUYECKUX MTOTUMEPOB?

3. 28,2 r ¢eHona Harpenu ¢ H30BITKOM (QopMaibaeruja B NPUCYTCTBUM KUCIOTHL. Ilpu 3ToMm
obpazoBasiock 5,116 T Bomel. OmpenenuTe CpPEeIHIOID MOJSIPHYIO Maccy IMOJTYy4E€HHOTO
BBICOKOMOJIEKYJISIPHOTO MPOJAYKTa PEaKLUH, CUUTAsA, YTO MOJUKOHACHCALUS MPOTEKAET TOJIBKO
JVHENHO U ()E€HOJI OJHOCTHIO BCTYNAET B PEAKIIMIO.

4. VYraeBonopona «A», IIOTHOCTb KOTOPOTO 110 BO3/1yXy MEHbIIE 1, IPUCOEIUHSET B IPUCYTCTBUU
xnopuaa prytu (II) xmopoBogopos u mpeBparaeTcsi Mpyu 3TOM B BemecTBO «By», koTopoe mpu
OTIpeNIeIeHHBIX YCIOBHSX oOpa3yer BemiecTBO «C», HMeEIoIee TOT K€ KaueCTBEHHBIH W
KOJINYECTBEHHBIN COCTaB, Ha ropa3fo OOJbIIYI0 OTHOCUTEIIBHYIO MOJIEKYISIPHYIO Maccy.

N



[TpuBenute hopmymsl BemecTB «A», «B», «C». Hanumure ypaBHeHHsI peaKIluil.

1. TlpuBenwute

Bapuanm 2

cxemMy mnoJukoHaeHcanuu — tepedraneBori  kuciaorel  CO6H4(COOH)2

OTHJICHI'TIMKOJIA.

N

B kakux 00s1acTsIX HApOTHOTO XO3HUCTBA NCIIOIB3YIOTCS MTOJIMMEPHbIE MaTepUalIbl?
3. K 1,12 n OecuperHoro raza (H.y.), HOJYYEHHOTO U3 KapOWaa KalbIus, MPUCOCIUHIIN
XJIOPOBOAOPO/I, 00pa30BaBIIUICS NIPU JEHCTBUY KOHIICHTPHUPOBAHHOW CEPHOM KUCIOTHI HA 2,925
r mnoBapeHHOW conu. [IpoaykT mpHCOEAMHEHUS XJIOPOBOAOPOJA MOJIUMEPHU30BAJICS
oOpazoBanuem 2,2 r noiuMepa. Kakoil monmumep Obut monmyden? KakoB BBIXOJ MpeBpalieHUs

MOHOMepa B nosuumep (B % OT TEOpEeTUYECKOro)?

4. VYraeBonopon «Ay Tsxesee BO3ayXa, IpU AETUAPUPOBAHUM 00pa3yeT coequHeHune «By», koropoe
jerye Bo3ayxa. «B» mpu onpeneneHHbIX YCIOBUSAX MpeBpaliaercs B coenunenne «Cy», uMeroiee
TOT K€ KaUeCTBEHHBIH U KOJIMYECTBEHHBIH COCTaB, yTO U «B», HO oTiIMYarolieecs TeM, 4TO HE
BCTYyMaeT B peakiuio ¢ xjopoBogoponoMm. Ilpusenute dopmynsl BemecTB «A», «B» u «C».

Hanumnre ypaBHeHUs peakuuii.

KpnTeplm OLCHKH OTBE€TA CTYACHTA INPHU BLINIOJTHCHUH KOHTpOJ’[bHOﬁ paﬁoTLl

Ouenka TpeGoBanus kK 3HAHUAM
OTJINYHO MPUBEJICHbl  TOJHBIE  TMPABWIbHBIE  PELICHUS, OTBEThl  T'PAMOTHO
apryMEHTHPOBAHBI
XOpOUIO JIOMYILIEHbl HE3HAUMUTEIbHbIE MOTPEIIHOCTH IpPU OTBETAaX Ha BOMPOCHI,
aprymeHTanus Oblia He TTOJIHON
YIOBIIETBOPUTENH | B 0TBeTaXx Ha HEKOTOpBIE BOMPOCHI JOMYIIEHHI TPyOble OIIMOKH, YacTh
HO BBIBOJIOB HE ApI'yMEHTUPOBAHA UJIU apTyMEHTUPOBAHA HETPABUIIBHO
HeynosinerBopute | OtBeTsl Ha 50 u Gonee % BOMPOCOB OLMIMOOYHBI, OONBIIMHCTBO BBHIBOJIOB
JTBHO HE apryMEHTHUPOBAHBI WK apTyYMEHTHUPOBAHBI HEPABHIIBHO

1. Monomep — 310

a) Y4aCTOK MLCIHU MAKPOMOJICKYJIbL 6) HU3KOMOJICKYIIIPHOC BCIICCTBO, M3 KOTOPOI0 CHUHTC3UPYIOT

Ilpumepnvie mecmoewie 3a0anus

MOJIUMEP B) MHOTOKPATHO MOBTOPSIIOIIASICS B MAKPOMOJIEKYJIE TPYIINa aTOMOB

2. CTpyKTYpHOE 3BEHO — 3TO

a) MHOTOKpPAaTHO IIOBTOPSIOIIAsACS B MAaKpOMOJIEKYJE TpyIa aroMoB 0O) MoOJeKyjia BellecTBa, W3

KOTOPOTO CUHTE3UPYIOT MOJIMMEP B) YACTh MaKPOMOJIEKYJIbI TOJTHMeEpa

3. I monuMepoB, OTYyYEHHBIX peakiyel moJuMepr3alii, MOHOMEP U CTPYKTYPHOE 3BEHO UMEIOT

a) OJTMHAKOBOE CTPOCHHE 0) OIMHAKOBBIE COCTAB U CTPOCHHE B) OAMHAKOBBIN COCTAaB




4. ITonumep — 310

a) COCIWHEHHME OOJIBIION MOJIGKYJISIPHOM Macchl 0) MPOAYKT PpEaKIUU MOJIMMEpPU3aIuu  B)
BBICOKOMOJICKYJISIPHOE COSAMHEHHE, COCTOSIIEE U3 MHOTOKPATHO MTOBTOPSIOIIMXCS TPYIIIT aTOMOB

5. CreneHp NoJIMMEpU3aIuy — 3TO

a) CpeiHee YMCIIO CTPYKTYPHBIX 3BEHBEB B MOJIEKYJIe MojiuMepa 0) 4MciIo MOJIEKyJl MOHOMEpa B) YHCIIO,
aTOMOB BOJIOPOZia B MOJIEKYJIE

6. g nonumepoB, MOJYYEHHBIX B PE3yJIbTAaTe PEAKIUHU NOJUMEpPU3ALMHU, MOHOMEDP U CTPYKTYPHOE
3BEHO Pa3/IMYaroTCs

a) coCTaBOM 0) KOJIMYECTBOM aTOMOB BOJOPO/1a B) CTPOECHUEM
7. KpucTaluIM4HOCTh MTOJIMMEPOB 03HAYAET, YTO

a) MaKpOMOJICKYJIBI TTOJIMMEPOB UMEIOT (POPMY KPHUCTAILIOB 0) TaKHe MOJIMMEPHI — TBEP/IbIC BEIICCTBA B)
MaKpPOMOJIEKYJIbI [TOJIMMEPa PACIOI0KEHBI YIOPSA0YCHHO

8. AMOp(hHOE COCTOSIHUE TTOIMMEPA XapaKTePU3yeTCs
a) BSI3KOCTBIO 0) OTCYTCTBUEM YIOPSAJOUYEHHOCTH MAaKPOMOJIEKYJ B) U3MEHEHUEM MOJIEKYIISIPHOM Macchl
9. MonekyinsipHas Macca HoJauMepa — 3T0

a) CpeaHAA BCJIIMYNHA, IMOCKOJIBKY MACChbl OTACJIBHBIX MOJICKYII Pa3JIMYHbI 6) HpI/I6J'II/I)KeHHa$I BCINYHHA
B) IIOCTOsIHHasA BCIINYHMHA

10. MonekynsipHasi Macca MmoJIMMepa — CpEIHSs BETMUYUHA, IOTOMY 4YTO

a) MaKpOMOJIEKYJIbI [TOJINMEpa UMEIOT Pa3HyIO JJIMHY LENU U, CIEOBATEIbHO, Pa3HYIO MOJIEKYIISIPHYIO
Maccy 0) pa3iMyHbIe METOABl UCCIETOBAaHUS MO3BOJISIOT OINPEAETSATh MOJEKYIISPHYIO MacCy C pa3HOM
TOYHOCTBIO B) HEBO3MOKHO TOYHO U3MEPHUTH MOJIEKYIISIPHYIO Maccy

11. JIuneitHbple MOAMMEPHI TPU HATPEBAHUU

a) cpa3dy TMOABEPraloTCS XHMHUECKOMY pa3joXeHHI0 ©) cHadajga pasMsrdaroTcs, oO0pasyroT
BA3KOTEKYUYIO JKUIKOCTb, 3aT€M pa3jiaraloTcsl B) CHauaja pa3MsrdaroTcsi, 00pazyloT BS3KOTEKYUYIO
KUJKOCTb, 3aT€M MEPEXOIAIT B Ta3000pa3HOE COCTOSHUE

12. PacTBOpsIOTCS OJIUMEPDI

a) JMHEHHOTO CTPOCHHMS 0) MPOCTPAHCTBEHHOTO (CETYATOT0) CTPOSHUS B) TMHEHHOTO U Pa3BETBICHHOTO
CTPOEHUS

13. Ilpu HarpeBaHUM CETYATBIX MOJIUMEPOB IPOUCXOAUT
a) pa3MsArdyeHue IMOoJIMMepa, MEepexo]] B BA3KOTEKy4Yee COCTOSHHE, a 3aTeM pasjiokeHue 0) repexon

MoJIMMEpa W3 TBEPAOrO COCTOSHUS B JKUIKOE B) Pa3jIoKEHHE MOJIEKYyJ moiuMepa Oe3 mepexoaa B
BA3KOTEKYUYEE COCTOSIHUE



14. IIpocTpaHCTBEHHBIE MTOJIUMEPHI HEPACTBOPUMBI, IOTOMY YTO

a) WMEIT OYeHb OONBIIYI0O MOJEKYISIPHYI0O Maccy ©0) HuX MaKpOMOJICKYJbl PACIOI0KECHBI
HEYIOPSIOYCHHO B) MAKPOMOJIEKYJIbI COSIMHEHBI OOJIBITUM YHUCIIOM XUMHUYECKUX CBSI3CH

15. [Tonumepbl HE UMEIOT ONPEEICHHON TOYKH IJIaBJICHUS, IOTOMY YTO

a) CTerneHb MOJMMEpH3alMM MOoJMMepa KoJeOneTcs B ONpPENeJICHHOM HHTEpBalie, a 3HAYUT, CUJIA,
criocoOHasi HApYIIMTh B3aUMOJIEUCTBHE MEXAY JTUMH MaKpOMOJIEKyJIaMH, IepeMeHHa 0)
MaKpOMOJIEKYJIbl TOJIMMEpa HEOJHWHAKOBHI 10 IIUPUHE B) HEBO3MOXKHO TOYHO OIPEAEIUTh TOUKY
TJIaBJICHUS

16. Ilonumepsl HENb3s IEPETHATD, TaK Kak

a) HEBO3MOXKHO CO3/IaTh TEMIepaTypy, IOCTaTOUYHYIO Ui Iepexoia MOJIMMEpPOB B ra3oo0pasHoe
cocrosiHue 0) Ipu TemIepaType, HeoOXOMMOH ISl IEPETOHKH ITOJIMMEPa, MPOUCXOIUT €T0 XUMUIECKOE
pa3oXKeHHUE B) MOJIMMEPHI HE MEPEXOAT B )KUIKOE COCTOSHUE

17. lllupokoe npuMeHEHHE MOTUMEPOB 00YCIOBIECHO COUETAaHUEM

a) JIETKOCTH, XMMHUYECKOH CTOMKOCTM M BBICOKOM MEXaHMUYECKOW IPOYHOCTH O) pacTBOPUMOCTH,
JIETKOCTH, TEPMOCTOUKOCTH

B) IJIACTUYHOCTH, TEPMOCTOMKOCTH, PACTBOPUMOCTH

18. Haubosee npoyHs! MOIMMEPHI

a) pa3BeTBIICHHBbIE 0) TMHEWHBIE B) IPOCTPAHCTBEHHbIE

19. Ha nepBoii cTaauy peakuy NoJIMMepU3aliy IPOUCXOIUT

a) 3apokJeHue 1enu 0) oopazoBaHrue MaKpOMOJIEKYJIbI B) 0Opa3oBaHUE TuMeEpa

20. Ha mepBoii cTaiuu peakiuy MOJUKOHIEHCAIIUN TPOUCKXOUT

a) 3apoxieHue 1enu 0) oopazoBaHUe MaKpPOMOJIEKYIIbI B) 00pa3oBaHUe TuMepa

21. Ilonumepusanus — 3T0

a) MpolecC COCOUHEHMs KPYIMHBIX MOJIEKYJ B emie Oosee KpymHble 0) mporecc oOpa3oBaHUS
BBICOKOMOJICKYIISIPHBIX COCTMHEHUH M3 HU3KOMOJIEKYJSIPHBIX 0€3 BBIIEICHUST TOOOYHBIX MPOIYKTOB B)
npoliecc 00pa3oBaHMsI BHICOKOMOJIEKYIISIPHBIX COETMHEHUN U3 YTTIEKUCIIOro ra3a U BOAbI

22. ITomukoHneHcaUs — 3TO

a) TPOIleCC COCTWHEHUS KPYIMHBIX MOJIEKYJ B emie Oojee KpymHbie 0) mporecc oOpa3oBaHUs
BBICOKOMOJICKYJISIPHBIX COCTUHEHUN M3 HU3KOMOJEKYJSPHBIX 0€3 BbIIEICHUs TOOOYHBIX MPOIYKTOB B)

nporecc 00pa30BaHUs BHICOKOMOJIEKYJISIPHBIX COEAMHEHUN U3 YIIIEKUCIIOTO Ta3a U BOAbI

Tema: IHonmuMmepnsanus

1. Kakue w3 cruenyromux AOMYHICHUH HCHONB3YIOT JUIsi KMHETHYECKOTO BBIBOAA BBIPAKEHUS A



KOHCTAHTHI ITOJMMEPHU3ALNOHHO-ICTIOIMMEPU3aOHHOTO paBHOBeCUsS B BUIE Kpasn=1/[M], THe ([M] -
paBHOBECHAsI KOHIIEHTPAIIMSI MOHOMEPA):

A. HE3aBHCHMOCTHh PEaKIIMOHHOW CIOCOOHOCTH aKTHUBHOTO IICHTPAa MAaKPOMOJICKYJ OT JUIMHBI IICTIH
(mpunnmn Dropu),

b. paBeHcTBO CKOpOCTEi pocTa U OOpHIBA LIETIH,

B. oOpa3oBanue nonumepa co CpeHeil CTeneHpto mojmMepu3anuu >>1,

I'. paBeHCTBO CKOPOCTEN POCTA U IENOJIUMEPU3ALUH,

J1. ycioBue KBa3uCTallMOHAPHOCTH?

1) Tonwko a,B,r 2) a,0,B,r 3) TOJIBKO a,B,1 4) TOJIBKO a,0,B

2. Onpexnenurte TIyOMHY TPEBpALICHNUs B PEAKIIMOHHON CMECH B pPe3yJbTaTe PEakUH MOJMMEpU3aIIUH
npu Temmeparype 27 °C, €ciM HCXOXHAS KOHLEHTDAIMS MOHOMEpa ObUIa | MOnb/i, W3MCHEHHE
CTaHAapTHOU »HTporuu -25 xanr/(monv’K), a temnnoBoit >¢dext peakuuu coctaBun 10.26 xxan/mons.
I'azoBas nocrosinHas R = 2 kan/(monv K).

1) 99% 2) 50% 3) 15% 4) 0%

3. Ompenenure TIIyOMHY TpPEBpAIllCHHS B PEAKIMOHHOW CMECH, JOCTUTAEMYI0 MPU YCTAHOBJICHHUH
MOJTMMEPHU3AIMOHHO-ICTIOTMMEPU3AI[MIOHHOTO PAaBHOBECHS, €CIIU JUIS PEaKIUu ObLT B3ST PAacTBOP O-
METHJICTUpOJa B 6eH3011e KOHUEeHTpauuu 5.0 moav/1. Kpassy ipu 30 oc pasHa 0.40 1/monb.

1) 50% 2) 90% 3) 30% 4) 10%

4. Kakue U3 nepeyrclIeHHbIX TEPMOJIUHAMUYECKUX MTaPAMETPOB PEAKIIMOHHBIX CUCTEM XapaKTEPU3YIOT
MOJTMMEPHU3AIMIO BHHUIOBBIX MOHOMEPOB (Q -TerioBoii a3¢¢exT, A4S -u3MeHeHne SHTPOTHN):

A. Q> 0 (ax30TepMHuyHOCTB), b. 45 > 0,
B. Q <0 (?3umotepmuynocts), I'. 45 <0,
J1. BepxHsis Ipe/ielIbHAs TEMIIepaTypa,
E. HWKHSS npeenbHas TemMreparypa’?

1)A7r)ﬂ2)A’B9E3)B5B5E4)Eﬂr’ﬂ

5. s monuMepu3aliuu IpUroToBJICH pacTBOP a-METWICTHPOIIAa B OeH301e KOHIIeHTpauu 5.0 monv/1. B
KaKOM M3 yKa3aHHbBIX HMW)KE€ HHTEPBAIOB OyAeT HaXOAUTHCS KOHIIEHTpAIUs 00pa30BaBIIErocs NojJuMepa
(B pacuere Ha.Moub 3BEHA) TOCHE yCTaHOBIeHHs B cucreMe mpr 20 °C  IIOTMMEpH3aIHOHHO-
JIETIOJIMMEPHU3aLIUMOHHOTO PaBHOBECUS ? Ky TpH 20 o°c pasHa 0.45 2/mons.

1)2.0-3.02)1.0-1.99 3) 0.1 - 0.9 4) 0.01 - 0.09

6. Omnpenenure paBHOBECHBIM BBIXOJ IMOJIUMETHIMETaKpuwiara npu 260 °C ecnu m3MeHeHue
cTaHaapTHOU sHTponuu -125.5 /c/(monw K), TennoBoii addext peakun 62.8 k/lowc/monb, a ucxogHas
KOHIEHTpalus MoHoMmepa 1 monw/n. I'azoBas nocrosiHas R = 8.36 [owc/(monw K).

1) 0% 2) 10% 3) 50% 4) 100%
7. DHTpONHS PEaKIIMOHHONW CHCTEMBI TP TTOJIMMEPH3AaLUY BUHIJIOBBIX MOHOMEPOB:
1) yosiBaet Ha 25-30 kan/(monv K) HE3aBUCUMO OT MPUPOIBI MOHOMEDA;

2) yObIBaeT U €€ BeIMYMHA 3aBUCUT OT MIPUPOJIbI MOHOMEPA;
3) Bo3pacraet Ha 25-30 kan/(monv K) HE3aBUCUMO OT MIPUPOIBI MOHOMEDA;



4) BO3pacTaeT U €e BEeIMYMHA 3aBHCUT OT MPHPOJILI MOHOMEpA.
8. Ykaxkute BepHOE 3aKiII0YeHHE O TerIoBoM dddekre (Q) momumepursaui BUHUIOBBIX MOHOMEPOB.

1) Q > 0 u 3aBUCHT OT IPUPOBI MOHOMEPA
2) Q > 0 ¥ NOCTOSTHEH HE3aBUCHMO OT IPUPOJIBI MOHOMEPA
3) Q> 0w Q < 0 B 3aBUCMOCTH OT IIPUPOJIBI MOHOMEPA
4) Q < 0 u 3aBUCHUT OT IPHPOIBI MOHOMEPA

9. Ecin MMOJIMMEPpHU3aLNA XapaKTCPUZYCTCA YBCINYCHHUEM DHTPOIIMHU, TO IIPOUCXOAUT PACKPBITUEC!:

1) HEeHaNPSHKEHHBIX ITUKIIOB

2) C=C-cBs3u

3) Takas moJMMepHU3aIKsl HEBO3MOXKHA
4) C=0 cBs3u

10. Omnpenenute mnpeaeiabHYIO TeMIeparypy noiuMmepuszanuu (B rpaaycax Kerveura) HEKOTOPOTO
MOHOMEpA, €CIIM TEIIOBOU 3P PEKT MOTMMEPU3aANN paBeH 54 K/[owc/Monb, a SHTPOIHS TTOTUMEPH3AIIH
cocrasnusieT -100 /Jorc/(monv K).

1) 400 - 600 K 2) 300 - 399 K 3) 200 - 299 K 4) 100 - 199 K.
11. CymecTBoBaHME BEpXHEN WM HUKHEW MPEACIIbHBIX TEMIIEPATYP
MOJIMMEPHU3ALUTH MOHOMEPOB OIpeESAETCS:

1) 3HAKOM PHTAJIBITHU TIOTMMEPH3AINN

2) 3HAKOM SHTPOITUH MOJIUMEPU3ALUT

3) COOTHOLIEHHEM 3HAKOB SHTAIBIIMU U SHTPOIHHU MOJIUMEPHU3ALUI

4) TOJIBKO COOTHOIIEHUEM a0COIIOTHBIX BEJIMYMH SHTAIBIINU U SHTPOITUU

12. Kakoe u3 cieayromux ycIOBHI HEOOXOAMMO M JOCTATOYHO JUIsl CHUCTEM, XapaKTepU3YIOUIUXCS
BEpXHEHN IpenenbHol Temneparypoil noaumepusauun? AH u AS - n3aMeHeHus: CTaHIapPTHBIX dHTAIBITUN
Y SHTPOIUHU ITOJIMMEPU3ALIUH.

1) AH<0,45<02) AH<03) AH <0, 4S>04) AH >0

13. Kakoe w3 cleayronux YCIOBHH HEOOXOIUMO W JOCTATOYHO ISl CHCTEM, XapaKTEePU3YIOIUXCS
HIDKHEN MpefenbHON TeMneparypoi noaumepusauun? AH u AS -u3MeHeHus CTaHIapTHBIX SHTAJBIINN U
BHTpOHI/II/I HOHI/IMepI/I3aHI/II/I.

1. AH>0,4S>02)AH>03)AH<0,4S<04) AH<0
14. Kakue u3 HHUNIUUPYIOIMUX CUCTEM BbI3BIBAIOT PAJUKAIbHYIO IMTOJIUMEPU3ALIUI0 CTHPOJIA:

A. HaTpuii-HapTaNIMHOBBINA KOMIUIEKC, b. mepcynbdaT aMmMoHus,
B. ruaponepokcua nzonponunoensona, I'. xaopun omosa(IV),
. TpuxsopykcycHas kuciora, E. ausTunmMarsuid,

K. Tpun300yTHIATIOMUHAN -XJIOPU BaHAIHS,

3. HarpeB MoHOMepa 10 80-100 °C?

1)6,B,32)A,B,I'3)b5, JLE4) ', II, X



Tema: Xumuueckass MoauGUKaIMS ITOJIUMEPOB

1. Kakwe W3 HUXKENEPEUHCICHHBIX IMPU3HAKOB XapaKTEPU3YIOT IMPOILECC ACTHAPOXIOPUPOBAHUS
TOJTMBUHUIIXJIOPHIA!

A. aBTOYCKOpEHHE peaKIIni,

b. nmosiBjieHHEe crCTEMBI CONPSDKEHHBIX CBsI3eH, B. MmosiBIIeHUE OKpacKH,

I'. u3MEeHEeHne IEKTPOIPOBOAHOCTH?

1)A,B,B, T

2) tonmpko A, B, I’
3) tonsko A, b, B
4) tonpko A, b, T’

2. KakoBa nmpu4mHa TOTO, YTO pEaKIusl aleTHIMPOBAHUS LIEUIION03bl HE UAET O KOHLA U 00pasyeTcs
KOMITO3UITMOHHO HEOHOPOIHBIN TTPOTYKT?

1) nanmosekynspHeiid 3 dexr

2) KOH(pOpMALIMOHHBIN YPPEeKT

3) 3amemsromuii "3 dexT cocena”

4) pa3Has peaklMOHHAsI CIIOCOOHOCTh MEPBUYHBIX U BTOpHUHBIX OH-rpymm

3. Kak wusmensercs CKOPOCTb KHCJIOTHOI'O TIHAPOJIHM3a IMOJUBHUHUIIIIPOIIMOHATA B BOI[HOIZ cpeac C
YBCIIMUCHUCM MOHGKy.]'IHpHOfI MacCChI oJIMMEpa IMMprU TOMOI'CHHOM XapaKTEpEC TCUCHUSA peaKHI/II/I?

1) ymenbIaercs

2) yBeIMYUBAETCS

3) He U3MeHseTCs

4) 3aBUCHUT OT MOJIEKYJISIPHO-MAaCCOBOTO pacIpeiesIeHUs

4. B cnydae kakoi KOH(QUIypaluu [enu aHTuapuan3anus noauakpuioBoit kucinotsl (ITAK) npotekaer
10 6oee TIIyOOKOI cTeneHn mpeBpareHus ?

1) uzoTakTHUECKON

2) CUHJIMOTAKTUYECKOM

3) aTakTHYeCKOU

4) aurugpuanzauus [TAK He 3aBUCUT OT CTEPEOTaKTUYHOCTHU LEMU

5. PCaKL[I/Iﬂ XJIOpUPOBaHUA TOJUITUIICHA TIPOTCKACT C ABTO3aMCIAJICHUCM. Kak pacnpeaciiCHbL
HEMpopcarupoBaBIINEe METUJICHOBBIC I'PYIIIIEI 11O HGHI/I?

1) pa3zeneHs! XJIOpUPOBAHHBIMU METUJIEHOBBIMU TPYIIIIaMU
2) pacnpezesneHsl cay4aiHbIM 00pa3oM

3) B Buje OJI0KOB JUIMHOM HEe MeHee 3 - 5 rpymnn

4) METUJIEHOBbIE TPYIIIBI IPAKTUYECKH OTCYTCTBYIOT

6. Peakuus oTmIeIUIeHHS XJIOpa OT TMOJMBHHHWIXJIOpUIA MJIET C 00pa3oBaHUEM MPOIYKTa,
XapaKTEpU3YIOIIErocs: A. MOBBIIICHHON TEPMOCTaOMIBHOCTBIO, b. MOSBICHHEM IMOJIYTIPOBOAHUKOBBIX
CBOICTB, B. BO3HUKHOBEHUEM OKpacKH, ['. yXyAlIeHueM pacTBOPUMOCTH.

1. A,T2)A,B3)5,B4)B,T



7. ITonmanauaoBBIA CIIUPT MOKET OBITH TIOJYUEH B PE3YJIbTaTe PEaKIUH:

1) BoccTaHOBJICHHS TIOJMMETUIIAKpUIIATa

2) moaMMepH3alty AJUTHIOBOTO CIIMPTa B IPUCYTCTBHH MEPEKUCH OeH30MIa
3) srepuduKanry NOJTUBUHUIOBOTO CIIUPTA

4) ruposu3a MOJIMBUHUIIPOIIMOHATA

8. Kak n3MeHsTcsi CBOHCTBA MONMMA(UPHOTO BOJIOKHA, TIOJIYIaeMOTO U3 STUICHTIIMKOIIS U TepedTraneBoit
KHCIIOTHI, €CJTH MPU CHHTE3€ MMPOBECTH YaCTUIHYIO 3aMEeHY Tepe(TaleBOl HA aIUIIMHOBYIO KHCIIOTY?

1) MOBBICUTCS AIIACTUYHOCTh
2) MOBBICUTCS TEPMOCTOUKOCTH
3) HOBBICUTCS IPOYHOCTD

4) yXyAImuTCs: paCTBOPUMOCTD

9. Kakoii W3 mepeduciIeHHBIX HIKE MOJIMMEPOB HEJb3s CHHTE3UpPOBATh M3 MOHOMEpA, Ha3BaHUE
KOTOPOTO IOJTy9aeTcss 0OTOpachIBAHUEM YaCTHUIIBI "TIOTH-"?

1) MONMMBUHUIIOBBIA CITUPT

2) nonu-anb}a-MeTUICTUPOIT
3) nonukanpoamus

4) nonuakpuIaMua

10. M3 xakoro mosuMepa MOKHO TOJTYIUTh ITOJMMEP CIEAYIOMETO CTPOCHHUS:
(CH=CH-CH=CH-)n?

1) NOAMBUHUIOBOTO CIUPTA

2) nonuu300yTUIeHa

3) nonMaKpUIOHUTPHUIA

4) NONMBUHUIINACHXJIOpUIA

Kpumepuu OUEHKU omeema cmydeuma npu 6bINOJIHEHUU MeCmoe6blx 3a0aHuil

Ouenka TpeGoBanus kK 3HAaHUSIM
OneHka «OTJIMYHO» BBICTABISIETCS CTYAEHTY, €CIM OH TIyOOKO M
OTJINYHO IIPOYHO  OCBOMJ  MPOTrPaMMHBIA  MaTe€pHall,  HCUEPIBIBAIOIIE,

IIOCJIEIOBATEIBHO, YETKO W JIOTUYECKH CTPOMHO €ro M3jaraer, yMeeT
TECHO YBS3bIBaTb TEOPHIO C MPAKTUKOH, CBOOOJHO CHpaBIsEeTCsA C
3aladyaMM, BOINPOCAaMU M JIPYTUMHU BHJAMU TPUMEHEHHs] 3HaHUH,
IIpUYEM HE 3aTPYJHSETCS ¢ OTBETOM IIPU BHUJIOM3MEHEHUM 3a/laHuM,
MIPaBIJILHO 0OOCHOBBIBAET NMPUHATOE PELIEHUE.

OneHka «XOpouLIo» BBICTABISIETCA CTYACHTY, €CIM OH TBEPJAO 3HAET
XOpOIIO Marepuaia, TpaMOTHO M IO CYIIECTBY H3JIaraeT €ro, He MAOIyCKas
CYLIECTBEHHBIX HETOYHOCTEH B OTBETE HA BONPOC, IPABUILHO
MPUMEHSIET TEOPETUYECKUE MOJIOKEHUS MPH PELIeHUH MPaKTUYECKUX
BOIPOCOB M 3a/1a4, BJIaJieeT HEOOXOAMMBIMU HABBIKAMH U ITPUEMaMH UX
BBIIIOJHEHHUS.

OneHka «yJOBJIETBOPUTEIBHO» BBICTABIAETCS CTYIAEHTY, €CIM OH
YIOBJICTBOPUTEIBHO | IMEET 3HAHUS TOJBKO OCHOBHOIO XapakTepa, HO HE YCBOWI €ro
JeTaned, JIOMYCKAaeT HETOYHOCTH, HEAOCTaTOYHO IPABUJIBHBIE
(GOpMYJIMPOBKH, HApYyIIEHUs] JIOTUYECKOM IOCIe10BaTEIbHOCTH B




W3JI0’KEHUU MPOTPaMMHOI0 MaTepHala, UCIIBITBIBACT 3aTPYIHEHUS MTPU
000CHOBaHUU OTBETA.

OneHka «HEeyAO0BIETBOPUTEIHHOY» BBICTABISETCS CTYACHTY, KOTOPBIN
HEY/IOBJIETBOPUTENIHHO | HE 3HAET 3HAYUTEIIBHOW YacTU MPOrpaMMHOTO MaTepuana, JTOMyCKaeT
CYLIECTBEHHbIC OLIMOKHU, UMEET 3aTPyJHEHHUS IPU OTBETE HAa BOIPOCHI
u 000CHOBaHUU OTBETOB. Kak MPaBUIIO, OLIEHKA
«HEYIOBJICTBOPUTEIIHO» CTABUTCS CTYJIEHTaM, KOTOpbIE HE MOTYT
MPOJOJKUTh ~ OOydeHWe ©Oe3  JONOJHUTENbHBIX  3aHATUH  TI0
COOTBETCTBYIOIIEH AUCHHUILIIMHE.

Hpumepnble 60NpPOCHL K IK3AMEHY

l.Ilepeuncaure OCHOBHBIE  OCOOEHHOCTH  CBOHCTB  BBICOKOMOJICKYJSIPDHBIX ~ COEIMHEHHH,
OTJIMYAIOIINE UX OT CBOWCTB HU3KOMOJIEKYJISIPHBIX COEIMHEHUM.

2. VKaXUTe OCHOBHBIE METOJbl NOJYYEHUSI CUHTETUYECKUX IOJUMEPOB U MPHUBEAUTE HECKOJIBKO
IPUMEPOB UX CUHTE3A.

3. Kakue cCymiecTByrOT CIOCOOBI PErylIMpOBaHUS MOJEKYISIPHOW Macchl IHOJIMMEPOB IPH HX
CUHTE3E.

4. KakoBbl OCHOBHBIE pa3Iu4us MEXAY paJUuKaIbHOW U MOHHOM MOJIMMEpU3alue.

5. Cdopmynupyiite OCHOBHBIE OCOOCHHOCTH pEAKIUil IOJIUKOHACHCAIMA B CPABHEHUHU C
peaKuusAMU PaJUKaIbHON OJIUMEPHU3ALUH.

6. IlpuBeaure mnpUMEpHl BCEX BO3MOXKHBIX KOH(PHUTYPaIIMOHHBIX H30MEPOB [UIS OJHOTO W3
II0JIMMEPOB BUHUJIOBOI'O Psizia.

7. YKaxXuTe OCHOBHbIE OTJIMYUS KOHPUTYpALIUU OT KOH(POpMAIIMU MaKpOMOJIEKYJI.

8. JlaiiTe KpaTKyro XapakKTepUCTUKY TpeM (PU3MUECKHM COCTOSIHUAM MOJIMMEPOB.

9. Onuumre 0cOOEHHOCTH MEXaHUUYECKHUX CBOMCTB MOJIMMEPOB, HAXOASIIUXCS B CTEKIO00pa3HOM
COCTOSIHUH.

10. OnuumTe 0cOOEHHOCTH MEXaHUUYECKHUX CBOWCTB KPUCTAIIIMYECKHUX TIOJUMEDPOB.

11. B yeM nposBIISIOTCS CYIIECTBEHHBIE Pa3IMyMsl CBOMCTB pa30aBIEHHBIX PaCTBOPOB MOJIMMEPOB
Y HU3KOMOJIEKYJISIPHBIX COETUHEHUH.

12. Yto Takoe crepeoperysspHble OJUMEPBI U Kak X nony4darot? [Ipuseaure npumepsl.

13. Kak KoIM4eCTBEHHO OIEHUTh THOKOCTh MaKPOMOJIEKYI?

14. Ot xakux (hakTOpOB 3aBUCUT THOKOCTH MOJUMEPHBIX IIeTIei?

15. Kakue cymecTByrOT METO/IbI ONIPEETICHHS MOJIEKYIIPHOM Macchl OJIUMEPOB?

16. Ilouemy [uIs1 BBICOKOMOJEKYJSPHBIX COEIMHEHUN BBOJAT IOHATUS CPEAHEUUCIOBON U
CpPEIHEBECOBON MOJIEKYJISIPHOM MACChI?

17. TlepeuncnuTe OCHOBHBIE OCOOEHHOCTH CBOMCTB PAacTBOPOB HOJIHMIJIEKTPOIUTOB MO CPABHEHUIO
CO CBOMCTBaMH HE HOHU3YIOIIMUXCS OJUMEPOB.

18. YKaxuT,e B 4eM MpOsIBISETCS Pa3InyMe U CXO/ACTBO B CTPYKTYPHOU OpraHM3aluu aMOP(HBIX U
KPUCTAIIMYECKUX TTOJTMMEPOB.

19. YUro Takoe cononumepsl? [laiite kiaccuukanuio conoJmMepoB U MPUBEAUTE PAa3TUUHbIE TUIIBI
CUHTETHUYECKUX U MPUPOJIHBIX COMOINMEPOB.

20. IlepeunciauTe OCHOBHBIE OTJIMYMS B XUMHYECKMX CBOWCTBAaX BBICOKOMOJIEKYISPHBIX U
HU3KOMOJIEKYJISIPHBIX COETMHEHUI.

21. Ilepeuncnure MeTOABl MOAM(UKAUK MOIMMEPHBIX MaTEpUAIOB, OTBET MPOWJLTIOCTPUpPYHTE
HECKOJIBKUMH IIPUMEPAMH.

22. Yo Takoe MOoJIMMEpaHATOTUYHBIC MTPEBPAILECHUS, TPUBEIUTE HECKOIBKO MPUMEPOB MOJOOHOTO
THUTA PEAKIIH.

23.Yto Takoe AECTPYKLUS IMOJIMMEPOB M KaK MX 3alIUINAIOT OT XUMUYECKUX IPOLECCOB «pa3-
pyLICHUs»?



24. Pacckaxxute 00 OCHOBHBIX MPHUHIIUIIAX MOJY4YEHUSI OPUEHTUPOBAHHBIX IMOJTMMEPHBIX BOJIOKOH U
IJICHOK.

25. KakoBa mpupojia BEICOKOIJIACTHIECKOH TeopMaliuu 3J1acCTOMEPOB?

26.I'ugpoauHaMMUECKUE CBOMCTBA MAaKpOMOJIEKYJ B pacTBopax. BHCKO3MMETpUs Kak MeETOJ
ONpeIETICHUSI MOJIEKYJIIPHON MacChl.

27. Yro Takoe (paKIMOHUPOBAHHE MOIUMEpPOB? Pacckaxure o (PU3UKO-XHUMHUYECKUX OCHOBAX
bpaKIMOHUPOBAHHUSL.

O0pa3ubl JK3aMeHAIMOHHBIX 0UJIETOB
IK3aMeHALNOHHBIN Omier Ne 1
ITo muctumuinae  «BbICOKOMOJIEKYJISIPHBIE COeTHHEHUSD)
1. [Ilepeuucnure OCHOBHBIE OCOOCHHOCTH CBOMCTB BBICOKOMOJEKYJISIPHBIX COEAMHEHUN,
OTJINYAKIIINEC UX OT CBOI>'ICTB HI/ISKOMOJIeKy.]U[pHI)IX COGI[HHCHHﬁ.
2. YUTto Takoe cTepeoperyisipHble MOIMMEPHI U Kak ux noiydarot? [IpuBenute npumepsl
3. Ilepeuncnure MeToapl MOIM(UKAIUK TOJIUMEPHBIX MaTEpPHaliOB, OTBET MPOMJLIIOCTPUPYHTE

HCCKOJIbKUMH IMIPUMCPAMU.

Busier paccMoOTpeH u yTBep:KIeH Ha 3acelaHuM Kadeapbl

3aB. kadenpoii, mpodeccop A.M. CanamoB

IK3aMeHAUMOHHBIN Omier Ne 2
[To mucrutuinae «BBICOKOMOJIEKYJISIPHBIE COeTHHEHHSD

1. VkaxxuTe OCHOBHBIE METOJIbI MOJYyYEHUs CHHTETUYECKUX TMOJMMEPOB M MPUBEIUTE HECKOIBKO
MPUMEPOB UX CUHTE3A.

2. Uto Takoe conomumepbl? JlaiiTe KiIacCU(PUKANNIO COMOIMMEPOB W TMIPUBEINUTE PA3TUIHBIC THITHI
CUHTETUYECKUX U PUPOAHBIX COMOTUMEPOB.

3. [lepeunciure OCHOBHBIE OCOOEHHOCTH CBOMCTB PAaCTBOPOB MOJIHIIEKTPOIUTOB MO CPABHEHUIO CO
CBOMCTBAMH HE HOHU3YIOIIMUXCS MMOJTUMEPOB.

buJier paccMOTpeH M yTBep:KIeH HA 3acelaHuH Kadeapsl

3aB. xadenpoii, mpodeccop A.M.CamnamosB

Kpurepun oneHkn oTBeTa Ha IK3aMeHe

4-GayuibHas IIKajIa IToxazarenu Kpurepun
(ypoBeHb
OCBOCHHS)
OtnnuHO 1. Ilonnota wu3noxenus | CTyIeHTOM JAaH TOJHBINA, B JIOTMYECKOMN
(TOBBIIIICHHBIH TEOPETUYECKOT O IIOCJIEZIOBATEILHOCTH  Pa3BEPHYTHIM OTBET
YPOBEHB) MaTepuana; Ha T[IOCTaBJEHHBIM BOmpoc, TIA€ OH
IIPOJEMOHCTPUPOBAJI 3HAHUS NpeaMeTa B




Xopoio
(6a30BbIi
YPOBEHD)

Y 10BIETBOPUTEID
HO
(moporoBbIit
YpOBEHbB)

HeynosnerBopure
JBHO
(YpoBeHb He
chopMHpOBaH)

2.

4.

S.
6.

[TonnoTa u
MPABUIILHOCTH
perieHus
MIPAKTUIECKOTO
3aJlaHus;
[IpaBUIBLHOCTE W/WIH
apryMEHTUPOBAHHOCT
b W3JIOKEHUS
(TmocienoBaTeIbHOCTD
JIeHCTBUI);
CaMocCTOsATEIbHOCTh
OTBETA;

Kynbrypa peun;

U T.J.

MOJTHOM 00BbeMe y4eOHOW TMpOTrpaMMBbl,

JOCTATOYHO FJIy60KO OCMBICIIMBACT
JAUCHUILIUHY, CaMOCTOATECIIBHO, n
HCUCPIIbIBAIOLIC OTBCYACT Ha

JONOJHUTEIbHBIE  BONPOCH,  IPHUBOAMT
COOCTBEHHBIE TMPHUMEPHI MO MpPOOIEMATHKE
IIOCTABJICHHOTO BOIIPOCa, peru
MpeUIOKEHHbIE MPaKTHYECKHe 3afaHus 0e3
OLINOOK.

CryneHTOM JaH pa3BepHYTHI OTBET Ha
MOCTaBJICHHBIA  BOMPOC, TA€  CTYICHT
JIEMOHCTPHUPYET 3HAaHUsA, IPUOOPETEHHbIC HA
JEKIIMOHHBIX M CEMUHApCKUX 3aHATHAX, a
TaKXe MOJyYeHHbIE IOCPEICTBOM H3yUYEHHUS
00s3aTENbHBIX y4EOHBIX MAaTEpUAIIOB IO
KypCy, JaeT apryMEHTHPOBaHHbIE OTBETHI,
IPUBOJIUT TIPUMEPBI, B OTBETE MIPUCYTCTBYET
CBOOOJHOE  BJIQJICHUE  MOHOJOIMYECKOU
peublo, JJOTHYHOCTh U TOCIIEI0BATEIHHOCTD
orBeTa. OHAKO JOMYCKAeTCs HETOYHOCTh B
OTBETE. Pemumn IIPEIJIOKECHHBIE
NpakTUYECKUE 3aJaHusd C HeOOJIbLUIMMU
HETOYHOCTSIMHU.

Crynentom JlaH OTBET,
CBUJIETENBCTBYIOIIUN B OCHOBHOM O 3HAHUU
MPOLIECCOB M3y4aemMoi JTHACUUTUINHBI,
OTIUYAIOIINNCA HEAOCTATOYHOU TIIyOUHOM
U TIOJHOTOW PACKPBITHS TEMbI, 3HAHUEM
OCHOBHBIX  BOINIPOCOB  TeOpHH, crabo
c(hOpMUPOBAHHBIMU  HABBIKAMHM  aHAM3a
SIBJIEHUM,  IPOLECCOB,  HEIOCTATOYHBIM
YMEHHEM  JlaBaTb  apryMEHTHUPOBAHHBIE
OTBETHI n MIPUBOAUTH MIPUMEPBHI,
HEIOCTAaTOYHO  CBOOOIHBIM  BIIAJ€HUEM
MOHOJIOTUYECKON PpPEUYbl0, JIOTUYHOCTBIO U

IOCICA0BAaTCIIbHOCTBIO OTBE€TA.
I[OHyCKaeTCH HCCKOJBKO OIINOOK B
COZCpIKaHNHN OTBETa )51 pEeIICHUN

MIPAaKTHYECKUX 3aJaHUMH.

CTYIICHTOM JaH OTBCT, KOTOpBIfI COACPKUT

pan CEPBE3HBIX HETOYHOCTEH,
OOHApY)XHMBAIOIINKA HE3HAHHWE IPOIIECCOB
H3y4aeMoi IIPEAMETHOMN obnacty,

OTJIMYAIOIIUNCA HErNIyOOKUM pacKpbITHEM
TEMbI, HE3HAHHUEM OCHOBHBIX BOIIPOCOB
TE€OpuH, Hec(HOPMUPOBAHHBIMU HaBBIKAMU
aHalu3a SIBICHUM, IIPOLIECCOB, HEYMEHHUEM
JaBaTb  apryMEHTUPOBAaHHBIE  OTBETHI,
ciabbIM  BJIQJIGHUEM  MOHOJOTHMYECKOU
pe4ybro,  OTCYICTBUEM  JIOTUYHOCTH U
IIOCJIEI0BATEILHOCTH. BriBoaBI
IIOBEPXHOCTHBI. PenieHne MpakTU4EeCKHX




3aJaHUid HE BBINOJHEHO. T.€ CTYIEHT He
CIIOCOOCH OTBETUTH HA BOIPOCHI JJAXKE MPHU
JOTIOJTHUTEIBHBIX ~ HABOMSIIMX — BOMPOCAX
MIPETo1aBaTelIsl.

9. YYHEBHO-METOANYECKOE U UTHOOPMALMOHHOE OBECIIEYEHUE
JUCHUIIJINHBI
9.1. YueOHas auTeparypa:
a) OCHOBHAaf:

1. Tarep A.A. ®u3uKo-xuMuUst NOTUMEPOB. - U311, 4-¢ mepepald. u nom. - M.: Hayunsriit mup, 2007.
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HUxeropojackoro roc. yu-ta uM. H.W. Jlobauesckoro; 1U3na. Llentpa «Axanemus» ,2003.
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Knenun, U.B. ®enycenko. - Caparos: U3a-Bo Capart. yH-Ta, 2008.
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Mup, 2000.
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KoctpeikuHa. - M.: Xumus, 1989.

7. DHUUKIONEIUsS MOJIUMEpPOB, T. 1, 2, 3. - M.: CoBerckas sHuukioneaus, 1977.

8. Moucon [Ix., Crnepmuua JI. Ilommmepnpie cmecu u kommo3uthl/ Ilom pen. HO.K.
I'opgosckoro; Ilep. ¢ anra. - M.: Xumus, 1979.

9. IlpuBanko B.II. MonekymnspHoe cTpoeHHe U cBoWcTBa noauMepos. - JI.: Xumus, 1986.
I'yne B.I'. CTpykTypa 1 npo4HOCTh OIMMEPOB. - M.: Xumus, 1971.

I1.Ko3nos I1.B. ®uzuko-xumMuueckre OCHOBHI Tutactudukanuu nomumepos / [1.B. Kosmos,
C.II. ITankos. - M.: Xumusi, 1982.

10.Kupmmno 32.M. Crapenue u crabummsanusa tepmoruiactoB / 3.M. Kupumnos, 3.C.
[yneruna. - JL: Xumus, 1988.

11Tennep b.D. IlpakTHueckoe pyKOBOACTBO MO (PU3MKOXMMHUHU BOJOKHOOOPA3YIOIIUX
MOJIMMEPOB: Yueb.mocodue miis By30B:2-¢ u3A., ucnpaB. u jgom./b.3.I'emnep, A.A. T'emnep, B.I.
Yuptynos.-M.: Xumus, 1996.

12. Kapmam M.M.Bsi3kocts pactBopoB nonumepoB/ M.M. Kapaam, E.C. CemnankoBa,
JI.LH. Cononko, H.JI. JIeBkuna: Meronunu.ykas,- Caparos:13a-Bo Capar.roc.Texs.yH- 1a,2006.



13. Kapmam M.M. XuMuueckwe peakiiuid B XHUMHYECKON TEXHOJOTUH TIOJIUMEPOB/
MM.. Kappam, JILI'. Imyxosa, E.C. CsemnuxoBa: Meronuu. yka3:.-Capatos: W3n-Bo
Capar.roc.TexH.yH-Ta, 2008.

14. Kappam M.M. Xumuueckue TeXHOJIOTUU 1 cuHTe3 nosmmepos/ M.M.. Kapnam, JL.T.
I'myxoBa, E.C. CeemaukoBa: Meroaud. ykas:.-CapartoB: N3a-Bo Capar.roc.texH.yH-ta, 2008.
15. Kappamm M.M., Xumus u ¢usuka nomumepoB. Yacts 1. Xumus noaumepos/M.M.

Kapmam, H.b. ®enopuenko, E.C. CpemnukoBa: Meroaud. ykKa3. W KOHTp, 3aJaHus:. -
CaparoB:13a-Bo Capar.roc.texs.yH-ta, 2008.

16. Kapmam M.M., Xumus u ¢usuka nonumepon. Yacts 2. @usuka noaumepos/M.M.
Kappam, H.b. ®enopuenko, E.C. CpemnukoBa: Meroany. yka3. W KOHTp, 3aJaHUS:. -
CaparoB:131-Bo Capar.roc.texH.yH-ta, 2008.

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/ntml
ChemSoft 2004

NoogokrwnpE

9.3. IlporpammHoe obecnieueHue

VYHuBepcurer obecriedeH HEOOXOAMMBIM  KOMIUIEKTOM JIMIIEH3HOHHOTO M CBOOOJIHO
pacIpoCcTpaHsIeMOro NporpaMMHOI0 00eCTIedeH s, B TOM YHUCIIE OTEUECTBEHHOTO TPOM3BO/ICTBA.

Kaxaplii oOydaromuiics B TeUeHHE BCEro nepuoja oOydyeHus oOecredeH HHIWBUIYaJbHBIM
HEOTPAaHMYEHHBIM  JIOCTYIIOM K  3JIGKTPOHHOM  HMH(OpMaIlMOHHO-00pa30BaTeNbHOW  cpese
yHHMBEpcUTETa U3 000 TOUKM, B KOTOpOM UMeeTcss JAOCTyl K HMHQOpPMaIOHHO-
TEJIEKOMMYHUKALIMOHHOM ceTH «/HTepHEeT» Kak Ha TEPPUTOPUN YHUBEPCUTETA, TaK U BHE €€.

VYHuBepcuter o0ecredeH CIACAYIOIIUM  KOMIUIEKTOM  JIMIIEH3MOHHOTO  MPOrpaMMHOTO
o0ecreyeHus.
1. JluueH3moHHOE MporpaMMHoe o0ecreyeHue, ucnoiabzyemoe B UHrl'Y
1.1. Microsoft Windows 7
1.2. Microsoft Office 2007
1.3. TIporpammusiii kommmiekc MMUC “BusyansHast Ctyaus TectupoBanus’”
1.4. AntuBupychHoe [10 Eset Nod32

1.5. CopaBouno-mipaBoBasi cuctema “I'apant”

Hap;u:[y C TpaAUOHUOHHBIMHU HU3AAHUAMHU CTYACHTBI W COTPYAHUKH HUMCIHOT BO3MOXHOCTH
IMMOJIB30BATHCS DJICKTPOHHBIMHU IMOJTHOTEKCTOBBIMHA 0azaMu JaHHBIX

Taonuua 9.1.

Ha3Banmue pecypca CcebLika/gocTyn

OnekTpoHHas OuOmmoTeka oHmaiH «EguHOE OKHO K http://window.edu.ru
00pa30BaTeILHBIM PECypcam»

«ObpasosatennHetii pecype Poccnmy http://school-collection.edu.ru

@OenepanbHblii  00pa30BaTENbHBIA MOPTATL:  YUPEKIACHUS, http://www.edu.ru —
nporpammsl, cranaaptsl, BY3e1, Tectsl EI'D, THA



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/

®denepanbHbIlil MEHTPp HHGOPMAIIMOHHO-00pa30BaTEIbHBIX http:/fcior.edu.ru -
pecypcos (PILIOP)

ObC "KOHCVIJIBTAHT CTYAEHTA". OnexkrpoHHas

http://polpred.com/news
OnOIMOTEeKa TEXHHYECKOTO BYy3a

N3narenscTBO «JIanby. DNeKTPOHHO-OMOIMOTEUHAs http://www.studentlibrary.ru -
cucTemMa

Pycckas BuptyanbHas OnOIMOTEKA http://rvb.ru —

N3 naTenbecTBo «Jlanby. DNeKTPOHHO-OMOIMOTEUHAs http://e.lanbook.com -
cucTemMa

ExxenenenbHuk Hayku u oOpazoBanus lOra Poccun http://old.rsue.ru/Academy/Archi
«AxkageMus»

ves/Index.htm

Hay4nas snektponHas 6ubnmoreka «e-Library» http://elibrary.ru/defaultx.asp -

DOnekTpoHHO-0ubnnoreyHas cucrema [PRbooks http://www.iprbookshop.ru -

DJIEeKTPOHHO-CIIPAaBOYHAsT CUCTEMa JOKyMeHTOB B cdepe | http://www.informio.ru
obpazoBanus «MHPOpMHOY»

NudopmanronHo-mipaBoBas cucrema «I apanm» CereBas Bepcusi, JOCTYITHA CO BCEX
KOMITBIOTEPOB B KOPIOPATHBHOMN
cetu Unrl'y

DeKTpOHHO-0nOIroTeuHast cuctema «HOpaitT» https://www.biblio-online.ru

10. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUIIJIMHBI

MarepunanbHo-TexHH4YecKasi 0a3a YHHBeEpPCHUTETA I03BOJSET OOecleynBaTh KaueCTBEHHOE
IPOBE/IEHUE TEOPETUUECKUX U JJAOOPATOPHBIX 3aHATHH.
[TepeueHb HEOOXOAUMBIX TEXHUUECKHUX CPEICTB O0YUEHUS, UCTIONb3yEMBIX B y4eOHOM
rpouecce 1 OCBOCHUS NUCLUILIUHBI «BBICOKOMOJIEKYIISPHBIE COCIUHEHUS:
® KOMIIBIOTEPHOE U MYJIbTUMEANIHOE 000PYA0BaHUE;
® BHJIEO- U ayJMOBHU3YyaJIbHbIE CPEICTBA OOYUECHHUS U AP.
TpeboBanus K ayTUTOPUU JJIs JIEKIIMOHHBIX M MPAKTHUECKUX 3aHATUMN: OeclIyMHas CBETJas
ayIuTOpus Ha 25 MOCaJl0YHbIX MECT C MHTEPAKTUBHOM TOCKOH.
J1J1s1 TOJTHOIIEHHOT'O OCYIIECTBIIEHHUS Y4eOHOTO Mpoliecca MO TUCHUIIMHE UMEIOTCS:

Jleknuu, npe3eHTauuu

KoHTponbHbI€ TECTHI.

Crucok BOMPOCOB /IS TPOBEACHUS COOECETOBAHUS U KOJJIOKBUYMOB.
Tabmuis.

BapuanTel 3amanuii 17151 KOHTPOJIBHBIX PadoT.

BapuanTsl 3aaHuii 7151 CaMOCTOSTEIHHON PaOOTHI.

SouhkrwdE

11. METOJAUYECKHUE YKA3AHUSI V151 OBYUAIOIUXCSI IO OCBOEHUIO
JUCIHUATLITAHBI

Hucunmmba  «BBICOKOMOJNIEKYJIsIpHBIE  COCJUHEHHUs» HampaBlieHa Ha (OPMHUpPOBaHHE
komnerennui: YK-2, OIIK-2, ITK-3.

IIpomexyTouHast arTecTanys MpearonaraeT 3K3aMeH.

[Tpuctynas K H3y4EHHUIO IUCLMIUIMHBI, HEOOXOAMMO B IEPBYIO OYEpelb O3HAKOMHUTBCS C
coJepkaHueM padoueit mporpaMmsel aucuuiuiuael (PTLT).

JIexuuy MMEIOT LIEIIbIO AaTh CUCTEMAaTU3UPOBAHHBIE OCHOBBI HAYYHBIX 3HAHWM.


http://fcior.edu.ru/
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/

[Ipu usyyenun u npopaboOTKe TEOPETUUECKOTO MaTepraia HeOOXOAUMO:

- TIOBTOPUTH 3aKOHCIEKTUPOBAHHBIM Ha JIEKIMOHHOM 3aHATHM MaTepual M JONOJHUTH €ro C
Y4ETOM PEKOMEHJIOBAHHOM MO JAHHOW TEME JINTEPATYPHI;

- IpPU CaMOCTOSITEIbBHOM H3YYEHHM TEOPETHYECKOM TEMbI CJeJaTh KOHCIEKT, HCIOJb3Ys
pexomennoBanusle B PIIJl nureparypHble HCTOYHUKM M pecypchl  HMHPOPMAIMOHHO-
TEJICKOMMYHUKAIIMOHHOU cetu «HTepHeT»

- IIpU MOJATOTOBKE K IMPOMEXKYTOYHOM aTTeCTallMH MO MOJAYNIO KCIIOJIb30BaTh MaTepuaibl GoHJa
OLICHOYHBIX CPEJICTB.

[TpakTryeckue 3aHATHS POBOJSATCS C LIEIbI0 YIAyOIeHUs U 3aKPETICHUs 3HAaHUH, MTOTYy4eHHbIX
Ha JIKIHMSIX U B MPOLECCE CAMOCTOSTENLHON paboThl HaJl HOPMATUBHBIMH JIOKYMEHTaMH, Y4eOHOH
Y HAYYHOU JIUTEpaTypOu.

[Tpu mOATrOTOBKE K 1a00PaTOPHOMY 3aHITHUIO HEOOXOAUMO:

- U3y4YUTh, IOBTOPUTH TEOPETUUECKUI MaTEpHall 110 3aJaHHON TEME;
- [IpY BBIIIOJIHEHUU JOMAIIHUX 33JaHUN, U3y4UTh, IOBTOPUThH TUIIOBbIE 3aaHMs,
BBIIIOJIHSIEMbBIE B aYAUTOPHUU.

PexoMengauuu nmo padore ¢ HAYYHOU U y4eOHOM JIUTepaTypoil

Pabora ¢ yueOHOI1 1 Hay4yHOU TUTEPaTypO SABIIAETCS TTIaBHON POpMOI cCaMOCTOSTENbHOM
paboTel M HEoOXOAMMa MpU MOATOTOBKE K YCTHOMY OIPOCY HA CEMHUHAPCKUX 3aHATHSAX, K
MOJIyJIbHBIM KOHTPOJIbHBIM paboTam, ompocy, sk3aMeny. OHa BKITIOYaeT IpopadOTKy JEKIIHOHHOTO
MaTepuaiga — H3Y4EHHE PEKOMEHJOBAHHBIX HMCTOYHUKOB M JIUTEPATyphl MO TEMATHKE JIEKLIMM.
KoHCcnekT Jnekiuu AOoKeH coaepkaTh pedepaTHBHYIO 3aliCh OCHOBHBIX BOMPOCOB JIEKIIHH,
IPEJUIOKEHHBIX IIperojaBareieM cxeM (Ipu HUX JIEMOHCTpPAlUH), OCHOBHBIX HCTOYHHMKOB H
JUTEepaTyphl MO TeMaM, BBIBOJABI MO KaxaoMy Bompocy. KOHCHEKT MomkeH OBITh BBHINOJIHEH B
OTIENbHON TeTpaau 1o npeamery. OH JO/KeH ObITh aKKypaTHBIM, XOPOLIO YWUTaeMbIM, HeE
COJIep’KaTh HE OTHOCSIILYIOCS K TeMe UH(DOPMALINIO WU PUCYHKH.

KoHcnekTbl HayuHO TUTEpaTyphl IPU CAaMOCTOSITENILHOM MOATOTOBKE K 3aHATHSM JIOJIKHBI
OBbITH BBITIOJIHEHBI TaKXKe aKKYPaTHO, COepP KaTh OTBETHI Ha KaXK/blil TOCTABJIEHHBIN B TEME BOIIPOC,
UMETh CCBUJIKY Ha MCTOYHUK MH(OpMalMM ¢ 00sf3aTeIbHbIM YKa3aHMEM aBTOpa, Ha3BaHUS U roja
U3JJaHNS UCTIOJIb3yeMON Hay4qHOH nuTepaTypbl. KOHCIIEKT MOKeT OBITh ONOPHBIM (COAEPKATh JIUIIIb
OCHOBHBIE KJIIOUEBBIE MO3MIMH), HO MPH 3TOM IO3BOJSIOLUIMM J1aTh MOJHBIM OTBET MO BOIPOCY,
MOXeT ObITh MOAPOOHBIM. OObEM KOHCIIEKTA OMPEEIAeTCs CAaMUM 00yUYarOIIMMCS.

B npouiecce paboTsl ¢ yueOHOM U HayYHOU JIUTEPaTypOil 00yUarOIIUNiC MOYKET:

- IefaTh 3alMCcH 10 XOAY YTEHHUS B BHUJIE MPOCTOrO MM Pa3BEpHYTOro IJIaHa (CO34aBaTh MEpPEUCHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B HCTOYHUKE);

- COCTaBJIATh TE3UCHl (IUTHPOBAaHUE HAWOOJee BaXKHBIX MECT CTaThU WJIM MOHOTrpaduu, KOPOTKOE
U3JI0’)KEHUE OCHOBHBIX MBICIIEH aBTOPA);

- TOTOBUThH aHHOTALMH (KpaTKoe 0000IIeHe OCHOBHBIX BOIIPOCOB Pa0OTHI);

- CO3/1aBaTh KOHCIIEKTHI (pa3BEpHYThIE TE3UCHI).



Pabouas nmporpaMmma JUCIUTLINHBI « BBICOKOMOJIEKYJIIPHBIC COCTMHEHUS COCTABJICHA B COOTBETCTBUH
¢ tpeboBanuamu GI'OC BO no cnenmansaoctu 04.05.01. «@yHnameHTanbHas U IPUKIATHAS XUMUS,

YTBEP)KJICHHOTO NpHKa3oM MuHHCcTEpcTBa 00pazoBanus U Hayku Poccuiickoit deneparyu ot 13
ntoist 2017 r. Ne 652

[TporpamMmy coctaBuia: K.X.H., JoueHT kadeapsl xumuu Kutuesa JI.U.

PabGouas nmporpamMmma 0;[06peHa Ha 3aCCJaHuu Ka(perLI XUMHHU

[Iporokon 3acemanus Ne 10 ot « 20 » wroHs 2023 .

Pa6ouas nporpamma oo0peHa yueOHO-METOIUYECKUM COBETOM XUMHUKO-OMOIOTMYECKOro (haKkyIbTeTa
[Tpotokon 3acemanuss Ne 10 oT «_26__» WIOHA 2023 .

[Iporpamma paccmoTpeHa Ha 3acejaHuu Y 4eOHO-METOJMUECKOTO COBETAa YHUBEPCUTETA
[Iporokon 3aceqanust Ne 10 OoT «_28 » wroHs 2023 r.



Cgenenusi 0 nepeyrBepKIeHUN MPOrpaMMbl HA OYepPeaHOIl yueOHbIH roJa 1
perucrpanuu U3MeHeHuil

V4eOHsblit Pemenne Buecennble U3MEHEHUS Iloxnucek 3as.

Kadeapsl kadeapoi
roj

(Ne mpoTokoia,
JiaTa)




