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[TporpammMa coctaBieHa B coOTBETCTBUU ¢ DepepalbHBIM rOCyIapCTBEHHBIM 00pa30BaTEIbHBIM
craggaproM 1o HampaBieHuto 44.03.05 Ilemarormveckoe oOpaszoBaHue (C AByMS NpOPUIIMU
MOJITOTOBKH), YTBEPXKACHHBIM MpHKa3oM MuHUCTEpCTBa 00pazoBaHus U Hayku Poccuiickoii deneparuu
ot «22» deppansa 2018 r. Ne 125 (3apeructpupoBan MunucrepcTBoM roctuiiuu Poccuiickoit deneparuun
15 mapra 2018 r., peructpaunonsslii Ne 50358), ¢ ©”3MeHEeHUsAMHU, BHECEHHBIMU NpHUKa3oM MuHuUCTEpCTBa
HayKH{ | BbICIIET0 oOpa3oBanus poccuiickoit deneparuu ot 8 pespass 2021 1. Ne 83 (3apeructpupoBan
MunucrepctBoM toctunin Poccuiickoit @enepanun 12 mapra 2021 r., perucrpanuonusii No 62739),
y4eOHBIM IJIAHOM IOJTOTOBKHM OakanaBpa rmo HampasieHuio 44.03.05 Ilemarornueckoe obGpa3zoBanue (cC
IBYyMsI TPOQWIAMU MOATOTOBKU) npoguiu Xumus, buosorus, yTBEpkKJAEHHBIM YUYEHBIM COBETOM
@I'bOY BO «COI'Y» (mpotokon Ne ot «28» mapra 2024 r.)

CocraBurenb: To1eHT Kadenpsl oprannueckoi xumun Yuropuna T.M.

Pabouas mporpamma oOCyx/1eHa Ha 3aceTaHuu KadeIpbl OpraHMuECKOW XUMUHU
(mpotokon Ne 7 ot «14» deBpans 2024 r.)
3aB. kadenpoii Abaes B.T.

Onob6peHa coBeToM (aKyIbTeTa XUMHH, OMOJIOTHH U OMOTEXHOIOTHH
(mpotokon Ne 6 ot «16» deBpans 2024 r.)

[Ipencenarens coBera akynbTeTa AraeBa ©.A.



1. Crpykrypa, u 001Iasi TPYA0EMKOCTb U CHUILIHHBI.
OO01mmas TpyI0eMKOCTh TUCIUTUTHHBI COCTaBisieT 4 3adeTHble enquHuIlsl (144 gaca).

Ounas hopma oOydeHUs 3aounast popma oOyueHus
Kypce 4
Cemectp 7
Jlexnun 18 yac.
[IpaxTrdeckue (CeMUHAPCKUE) 3aHATHS -
JlabopaTopHble 3aHATHS 18 yac.
HTOro ayiMTOpHBIX 3aHITHH 36 gac.
CamocrosTenbHas pabora 108
KypcoBas pabora -

DopmMa KOHTPOJIA
3auer 7
OO1ee KOTUIECTBO YacoB 144

2. llenn ocBOEHHS TUCIHILTHHBI

[lenssMu  OCBOEHHSI AMCHMIUIAHBI (MOIY/sl) XHMHSL BBICOKOMOJICKYJSIDHBIX COCIMHCHUH B
COOTBETCTBHH C MPO(EeCCHOHATBHBIMY CTaHapTaMHU:
- @enepalbHBI TOCYIapCTBEHHBIN 00pa30oBaTeNbHbIM CTaHIAPT MO HampasiieHuto nmoArotToBku 44.03.05

[Tegarornyeckoe oOpa3zoBanue (¢ AByMs NMPOQHIIMU MOArOTOBKHM) BhIciIero obpaszoBanus (nainee GI'OC
BO) (GakanaBpuar), yTBEpXICHHBIM mpuKazoM MwuHucTEpcTBa 00pa3oBaHus M Hayku Poccuiickoi
Odenepanmn oT« 22» depainsg 2018 1., Ne 125;
- IIpodeccuonanbubiii crangapt «llemaror (memaroruueckas IEsTENIbHOCTb B c(epe IOUIKOJIBHOTO,
HA4yaJIbHOTO O0OI[Ero, OCHOBHOI'O OOIIEro, cpeaHero obmiero oOpa3oBaHMs) (BOCIUTATENb, YYUTEIb)
YTBEPXKICHHBIN NpHUKa3oM MUHHUCTEPCTBA TpyAa U COLMAIBbHOMN 3ammThl Poccuiickoit @enepanuun ot 18
HOos10pst 2013 1. Ne 544n (3apeructpupoBaH MunucrepctsoM roctuuuu Poccuiickoit ®enepanuun 06
nexaOpst 2013 r., peructparnuonssiii N 30550), ¢ ©3MEHEHUsAMH, BHECEHHBIMU IIPUKa30M MUHHUCTEpCTBA
TpyAa M couuanbHOM 3ammTel Poccuiickoit ®epepaumnu ot 25 pekabps 2014 r. Ne 1115H
(3apeructpupoBaH MunucrepctBoM toctuuuu Poccuiickoit  ®enepauuu 19  ¢espans 2015 r.,
peructpauronHelii Ne36091) u or 5 asrycra 2016 r. Ne 422H (3apeructpupoBaH MHHHCTEPCTBOM
toctunuu Poccuiickoit @enepannu 23 aBrycra 2016 r., perucrpanuonsslii Ne 43326);
- ®I'OC BO — OakanaBpuaT 1o HampanieHuio noarotoBku 44.03.05 Ilenarormueckoe odpas3oBaHue (c
IBYMsI IPO(UIISIMU MTOATOTOBKH), YTBEPKAEHHOM IpHKa3zoM MuHuctepcTBa oopazoBanus u Hayku P® ot
22 ¢despans 2018 1. Nel25 (3apeructpupoBan MunucrepctBoM toctuimu PO 15 mapra 2018 r.,
peructpanroHHblid Ne50358), ¢ ©3MeHEHUsAMHU, BHECEHHBIMU NPUKa30M MUHUCTEPCTBA HAYKH U BBICLLIETO
obpazoBanust P® or 8 denpans 2021 Ne 83 (3apeructpupoBan MunuctepctBoM roctuniuu PO 12 mapra
2021 r., peructparrioHHbiit Ne62739);

SABIISIOTCS:
- Cucrematuzaliusg 3HAHUNH OOY4YaIOIIMXCS 1O OCHOBAM HEOPraHMYECKOHM XHMMHH IOJIMMEPOB,
KOTOpBIE CIIy’KaT TOJTOTOBKE CTyAeHTa K Oyaymied mpodecCHOHATbHOW NEeSTEIbHOCTH B OONACTSX:
HAy4YHO-HCCIIeI0BAaTEIbCKON, TEXHOJIOTUYECKOM U MeAarornyeckom.
- @opMuUpOBaHUE CHCTEMHBIX 3HAHWUN JJI1 NMOHMMaHUS OCHOB HAyKH O BBICOKOMOJIEKYJISIPHBIX

COCAUHCHUAX U €€ MPAKTHYCCKUX TTPHUIIOKCHUAX, 3HAHUEC KOTOPBIX HCO6XOZ[I/IMO KaXXIOMy COBPEMCHHOMY
XUMHUKY, HE3aBUCHUMO OT €ro nocneaonmefI crienuam3alnyu.



- [lomyyeHne TEOpETHYECKMX 3HAHMH W TMPAKTHYECKUX HAaBBIKOB O METOJaX CHHTE3a,
MoaU(DHUKAINH, UCCIeTOBAHUIO (PU3UKO-XHMHUECKUX CBOWCTB U CTPYKTYPHI MTOJIUMEPOB;

- Pacimmmpenue u yrimyOsneHue 3HaHHA OOYYAIOIIMXCS O MOJAENSX U TMOIXOJaX, NMPUHATHIMH IS
OIMCAaHMsI TOJIMMEPOB B KOHJICHCHPOBAHHOM COCTOSHUM M B PacTBOpax, B CPaBHEHUHM C MOJCISIMH H
MOJIX0JIaMU, OMTMCHIBAIOIIUMHU MTOBEICHUE HU3KOMOJICKYIISIPHBIX BEIECTB,;

- Ob6ecrieueHne MOHUMaHUS GyHIAMEHTAIBHBIX MOHITHI, 3aKOHOB M 3aKOHOMEPHOCTEH XUMUU, UX
POJIb B IPOTEKAHUH OMOJIOTUYECKUX MPOLIECCOB;

- dopmupoBaHue y 00ydarONIMXCsl YMEHUH M HaBBIKOB OCYIIECTBICHHS y4eOHO-ITO3HABATEIBHON U
npodeccHnoHABLHOM 1A TEIIBHOCTH;

— PazBuTne y oOyuarommxcsi BHYTpEHHEH MOTHBAIMM K OOyUYEHHIO, MOBBIIICHUE WX WHTEpeca K
MO3HAHUIO JUCIUILIANH XUMHYECKOTO TTPOPHIIS.

OcBocHre y4eOHOW TUCIUIUIMHBI «XUMHS BBICOKOMOJIEKYJISIPHBIX COCTUHEHHI», SBISIOMICHCS
gacteio [IOOIl mo wnampaBnenuto 44.03.05 Ilemarormueckoe oOpa3zoBaHue (C AByMs HPOPUIIMHU
noarotoBku) npodunu buonorus. Xumus u obecneunBatomieit peanuzanuio @I'OC 3++ no ganHOMY
HAIPABJICHUIO, MPEIIOIaracT BOOPYKHUTh CTYICHTOB CHCTEMOW TEOPETHYECKUX 3HAHHA, O3HAKOMIICHUE
CTYJICHTOB C OCHOBAaMH HAayKH O BBICOKOMOJICKYJISIPHBIX COCTUHEHUSIX U €€ MPAKTHYCCKHUX MPIIIOKCHHUSX,
3HaHUE KOTOPBIX HEOOXOIUMO KaXJIOMYy COBPEMEHHOMY XHMHKY-TIpenojaBareiro. OCOOCHHOCTHIO
MIPOrPaMMBI SIBJISIETCS (DYHIAMEHTAILHBIA XapaKTep €€ COAepKaHuUsl, HEOOXOAUMBIHN I GOPMHUPOBAHUS Y
CTY/ICHTOB COBPEMEHHBIX NPECTABICHUN O TOJMMEPHOM COCTOSIHUU KaK 0c000i opMe CyIeCTBOBAHHS
BEIIECTB, MOJYYCHHE CTYACHTAMHU HEOOXOJMMBIX TEOPETUYCCKUX 3HAHHWHA M MPAKTUYCCKUX HABBIKOB O
METOJAaX CHHTE3a, MOJU(HKAINU, HNCCICAOBAHUIO (PU3MKO-XMMUYECKAX CBOWCTB M CTPYKTYPHI
MIOJTUMEPOB.

3agauu u3yyeHHusl TUCHUTLIUHBI:

- TIOKa3aTh U OOBSICHUTH CIEIU(UKY TTOJTUMEPHOTO COCTOSIHHSI BEIIECTRA;

- 03HAKOMUTH CTYJICHTOB C MOJICISIMU U TOAXO0IaMH, IPUHATHIMU JIJIsI OITMCAHUS TIOJIMMEPOB B
KOHJICHCHPOBAaHHOM COCTOSIHUH M B PaCTBOpax, B CPABHCHHUH C MOJICIISIMH H TIOJIX0JIJaMH, OMTUCHIBAIOIIIUMU
MOBEJICHHE HU3KOMOJICKYJISIPHBIX BEILIECTB;

- 0003HAYUTH COBPEMCHHBIE TCHICHIIUU B PA3BUTHH TEOPETUICCKHUX MPEICTABICHUN, HOBBIX
METO/IOB MOJTYYEHHS M UCCIIEeIOBAHUS TIOTUMEPOB, a TAKXKE pa3pabOTKE HOBBIX MOJIMMEPHBIX MaTepHAlIOB
Y KOMITO3HIIUH.

3. Mecto qucuunymmebl B cTpykrype OIIOII 6akanaBpuara

JucuummHa «XuMus BBICOKOMOJIEKYJIAPHBIX COeQUHEHMI» B coorBercTBMM ¢ PI'OC3++ 1o
HanpasieHnto moarotoBku 44.03.05 Ilemarorndyeckoe oOpasoBanue (C AByMsI MPO(UISIMH TOATOTOBKH)
npopmwin Xumus, buonorus oTHocUTCS K 4acTd, (OpMHpPYEeMOW y4YaCTHHKaMU OOpa3oBaTeIbHBIX
orHomennid - Jucrummuasl o Beioopy B1.B.JIB.01.01 (bnok 1. Yacte, hopmupyemas ydacTHHKaAMH
obpa3oBarenbHbIX OTHOLICHHH. [uctmminael no Beidopy B1.B.JIB.01). [lnsg u3ydeHHs MUCHUILIMHBI
HEeOOXOMMBl 3HaHHSA, YMEHHUS M KOMIIETEHIMH, IOJIyueHHble oOydamluMucs B OakajlaBpuare, B
pe3ysibTaTeé OCBOEHMS IUCUMIUIMHBI «Opranudeckas xumus». Takke BO3MOXKHaA Omopa Ha Kypcehl
«Heopranuueckast xumusiy, «O6mas xumus», «dusudeckas U KoJUIOWAHAs XUMUs». M3yuenue naHHOU
JTMCLUIUIMHBI OCHOBaHO Ha MaTepualie KypcoB (PM3UKH, MAaTEMaTHKH.

Jl1s1 ocBOeHHSs Y4eOHOM TMCHUTIMHBI «X1MHS BEICOKOMOJIEKYIISPHBIX COEIMHEHUI» Y CTyIeHTa
JOJKHBI OBITH CPOPMUPOBAHBI CIIEIYIOIINE, ITPEeIBAPUTENIbHbIE, KOMIIETECHIUH:

- Ccrmoco0eH yd4acTBOBaTb B pa3pabOTKE OCHOBHBIX M JIOTIOJHUTENIBHBIX 00pa30BaTENbHBIX
nmporpaMM, paspalOarbiBaThb OTJEIbHBIE WX KOMIIOHEHTHI (B TOM 4YHCIIE€ C HCIOJIb30BAaHUEM
UH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TexHoorui) (OI1K-2);

- CHOCOOEH OCYIIECTBISATH MENarOrHYECKyI0 AESITebHOCTh Ha OCHOBE CHEIHAIbHBIX HAyYHBIX
3Hanuit (OITK-8).

Jliig ocBoeHus JaHHOW yuyeOHoN aucuurnHb (Y /) cTyaeHT AomKeH:



3uamo:
® OCHOBbl XHMHYECKONH HAyKHM KakKk OOJacTH COBPEMEHHOTO eCTECTBO3HAHMS, XUMHUYECKUX
MPEBPAIICHUH TTOJTMMEPHBIX BEIIECTB KAK OCHOBBI MHOTHX SIBJICHUI KUBOW U HE)KUBOW TIPUPOJIBI;
® OCHOBHBIC MIOHATHSA U METOJIbl MATEMATUYECKOTO aHallu3a (MaTeMaTHuKa);
e 3akoHbl HbIOTOHA M 3aKOHBI COXpaHEHUs, JJIEMEHTbl MEXaHUKH KUAKOCTEH, 3aKOHBI
TEepMOAMHAMHUKHY ((U3KKa, PU3nUecKas XuMus);
® OCHOBBI TEOPUM XHMHYECKOW CBS3M B COCAMHEHUSX Pa3HbIX THUIIOB, CTPOCHHUE BEILECTBA B
KOHJICHCHUPOBAaHHOM COCTOSIHUH.
Ymemos:
® MPOBOJUTH aHANU3 QYHKIIUHN, peliaTh YPaBHEHUS U CUCTEMBI TU(PEepeHIINATBHBIX YPABHCHHIA,
® pemiaTh TUMOBBIC 33]]a4H, CBS3aHHBIC C OCHOBHBIMU pa3jieiaMu (PU3UKH;
® BBINOJHATh OCHOBHBIE XMMUYECKHE ONEPALMH, UCIOIb30BaTh OCHOBHBIE XMMHUUYECKHE 3aKOHBI,
TEPMOJIMHAMUYECKHE CIIPABOYHbIC JAaHHBIE B OPraHUYECKON U HEOPraHUUECKOW XUMUU,
® ICIIOJIB30BaTh WHGOPMAITMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTUH, AaKTHBHO TIOJh30BATHCS
CJIOBAPSAAMH U IPYTUMHU [TOMCKOBBIMU CHCTEMAaMU;
Bnaoemo:
® METOoJIaMU MPOBeJIeHUs GU3HUUECKUX U3MEPEHUN, METOAaMU KOPPEKTHOM OIIEHKU MOTPEIIHOCTEN
IIPY IPOBEICHUH MMOJIUMEPU3ALUOHHOTO IIPOLIECCa;
® TEOPETUYECKHMH METOAAaMH OIKCAHUS CBOMCTB MPOCTHIX U CIOKHBIX BEIIECTB HA OCHOBE TEOPUU
CTPOCHHUS OPTAHUYECKUX COCANHEHUMH;
® OCHOBAMM CAMOKOHTpPOJS, CAMOOLIEHKH, NPUHATUS PELUICHUH U OCYLIECTBICHUS OCO3HAHHOIO
BBIOOpA B y4eOHOI U MMO3HABATENIbHOM 1€ATEIbHOCTH;
® [IEPBOHAYAIBHBIMU CUCTEMATU3UPOBAHHBIMU MPEICTABICHUSMU O BEILECTBAX, UX MPEBPAILCHHIX
Y MIPAKTUYECKOM MTPUMEHEHUHU, TOHSATUHHBIM anmnapaTtoM U CUMBOJIUYECKUM SI3bIKOM XUMHH;
e 0) yCTHOM U MMUCbMEHHOU PEUbI0, MOHOJIOTUYECKON KOHTEKCTHOU PEYbIO.

JlaHHass [UCLUIIMHA MMEET JIOTUYECKYI0 M  COJEP)KaTENIbHO-METOJUYECKYI0 B3aUMOCBS3b C
MOCTCIYIOIUMH  JTUCHUIUIMHAMA W TPAKTHKH Y4YeOHOrO IIaHa, Ui KOTOPBIX OCBOCHHE JAaHHOW
JMCLUIUIMHBI HEOOX0IMMO KaK MpeIIecTBYIOlIee, a UMEHHO:

e lI30paHHbIe I11aBbl OPraHMYECKONH XUMUHU
AHanuTHueckas XUMHUs
KomonnHo-nucnepcHble COCTOSHUS B IPUPOAE
MornexysipHasi OuoIOTHs
XHMHS OKPYXKarOLIEH Cpeabl
[IpakTka 1O TmONyYyeHHIO MPO(PECCUOHATBHBIX YMEHHMM U OmbITa MNpPOo(ecCHOHATBHOM
nesTenbHOCTH (B T. 4. [lenarornyeckas npakTuka).

[Mpr oCBOEHHM JaHHOW JAMCHUIUIMHBI OOYYAIONIMICS CMOKET MPOJEMOHCTPUPOBATh (YACTHYHO)
cnenyomye 0000meHHbie TpyAoBbie pyHkuun (OTD) u Tpynosbie pynkuuu (TD):

YpoBenb

OobaacTn (mon-

IIpodeccuo-
npodeccuo- HATLHLI O000mIeHHbIE TpynoBbie GpyHKIIUN YPOBEHB)
HAJbHOH T OBbIC HKIIUHA

CTaHIapT pya $ynxn KkBaaudu
esATeJIbHOCH Kalluu

Haumenoanue | Koa




01 OOpazoBanue u
Hayka (B cdepe
TOIITKOJILHOTO,
HAYaTHLHOTO OOIIETO,
OCHOBHOI'O OOIIETO,
cpemHero  o0mero
0Opa3oBaHus,
npogecCHOHANTBHOTO
oOydeHus,
npogecCHOHANTBEHOTO
0Opa3oBaHwUs,
TOTIOJTHUTETBHOTO
00pa3zoBaHMs)

01.001 IIemaror | Ilegaroruyeckas Obmenenarornye | A/01.6 6
(memaroruyeckas | IEATEIHHOCTH 1o cKast QyHKITHSI.
NEATEIPHOCTh B | MPOCKTUPOBAHUIO | OO0yueHue
cdepe peauzanuu
JOIIKOJIBHOTO, 00pazoBaTeIbHOTO
HAYaIBHOTO nporiecca B
ob1ero, 00pa3oBaTeIbHBIX
OCHOBHOTO OpraHu3aIusx
obero, JIOLIKOJILHOTO,
cpeaHero oOIIero | Ha4aJbHOTO — OOIIETo,
o0Opa3oBaHuUs) OCHOBHOTO  OOIIIero,
(BocTIMTaTEIND, CpeaHero ob1mero
YUHUTENb) 00pazoBaHMs
BocnurarensHas AJ03 6
JCSITETBHOCTh
PazBuBaroras A/01.6 6
JIESTEIIbHOCTh
[legarorngeckas IMenaroruyeckass | B/02.6 6
JeSITeIbHOCTh Mo | JeATeNHHOCTb IO
MPOCKTHPOBAHUIO U peanuzanuu
peanu3aiud OCHOBHBIX MpOrpaMMm
o0mieo0pazoBaTeIb- Ha4YaIbHOTO
HBIX IIPOTpaMM obmiero
o0Opa3oBaHus
01.003 I[penonaBanue mo Opranmszamust ~ |A/01.6 6.1
IIpodheccuoHanb- |IOMOIHUTEIHHBIM JIeSITEIIbHOCTH
HBIN CTaHAapT 00111€00pa30BaTEIbHBIM yyaruxcs,
«Ilenaror nporpamMMam HaTpaBJICHHON Ha
JIOTIOJTHUTEJILHOTO OCBOCHHUE
00pazoBaHUs JIOTIOTHUTETHHON
NeTen " o01m1eo0pazoBaTelb-
B3POCJIBIX» HOH IpOrpaMMBbl

4. Tlnanupyemsble pe3yiabTarbl ocBoeHusi OIIOII BO OGakanaBpuaTra mo HampaBJIeHHIO

noaroroBkn  44.03.05 Ileparoruveckoe oOpazoBaHue (¢ ABYMsS NpoQUISIMH MOATOTOBKH),

HANpaBJeHHOCTH (nMpo¢uis) buosoruss Xumus

Pesynpratsl ocBoenus OITOIT BO GakxanaBpuara onpeaenstorcsi MpruoOpeTaeMbIMU BBITYCKHUKOM
KOMIIETEHIIUSMH, T.€. €T0 CHOCOOHOCTHIO MPUMEHATh 3HAHUS, YMEHUS U JIMYHbIE KAYeCTBAa B COOTBETCTBHHU C

3aJJladyaMu HpO(I)CCCHOHaHLHOﬁ ACATCIIBHOCTH.

B pesynprare ocBoenus nanHoit OIIOII BO OakamaBpuaTa BBITYCKHUK JOJDKEH OO0JIaaTh

CIIETYFOIIIMMH KOMITETSHITHSIMU:
-yauBepcanbHbMu (YK-2);
-npodeccronanpubiMu (ITK-1).




Koapl

Conep:kaHue KOMIeTeHIH

KOMIIETEeHIN I

VE-2 CrniocoOeH onpeaensaTh Kpyr 3aja4 B paMKax MOCTABJICHHOM 11€71M ¥ BRIOUpaTh
ONTUMAJIFHBIC CIIOCOOBI X PEIIECHUS, HCXO/IS U3 ACHCTBYIONINX MTPABOBBIX HOPM,
HMMEIOIIHNXCS PECYPCOB U OTPAaHUYCHUH
CrniocoOeH ocBavBaTh U UCIIOJIB30BATh TEOPETUUECKHUE 3HAHUS U TTPAKTUYECKHE

NK-1 YMEHHUS U HABBIKU B TIPEIMETHON 00JIaCTH NP pEIICHUH MTPO(HECCHOHATBHBIX
3a/1a4

BrIycKHUK, OCBOMBIIHMI TporpaMMy OakanaBpuara, JTOJDKCH 00Jaaarh  CICTYIOIUMU

yHugepcanvhvimu komnemenyuamu (YK):
Tabauma 4.1

Karteropus
YHUBEPCAJIBbHBIX
KOMIIeTeHITU I

Koa v nanmenoBanue
YHHMBEPCAJIbLHOI KOMIeTEeHIIUN

Koa n HamMeHOBaHHe MHIUKATOPA

JOCTHIKCHUSA yHnBepcanbﬂoﬁ KOMIICTCHIUHA

Pa3paboTka u
peanuzanys MpoeKToB

YK-2. CrocobGen onpenensite Kpyr
3a/71a4 B paMKax MOCTaBJICHHOW LI€JIN
Y BBIOMPATh ONITUMAITBHBIE CITIOCOOBI
WX PEIIeHUs, HCXOIS U3
JIEHCTBYIOIUX IPABOBBIX HOPM,
UMEIOIINXCS PECYpCOB U
OTpaHUYCHUI

YK-2.1:
OMpeaAcid€T COBOKYIMHOCTL B3aUMOCBA3aHHBIX
3amad4,
omnpeacisieT OXHIOAeMBbIe PE3yIbTaThl PEIICHUS
3a1a4;

CiIb

hopmymupyet MIPOEKTAa,

O6eCHC‘II/IBaIOHII/IX €€ JOCTHXKCHHUEC U

VYK-2.2: pa3zpabareiBaeT IaH ACUCTBUIM st
penIeHus
ONTUMAaJbHBIN CHOCO6 X pCUICHHUA, UCXOOA U3
HeﬁCTBYIOHIHX MIPpaBOBBIX HOPM W HMCIOIIUXCS
PECypcoB U OTpaHUUYCHUIT;

3amaqy MIPOEKTAa, BEIOHpast

YK-2.3: obecrieunBaeT BBHIITOJHEHUE MPOEKTa B
COOTBETCTBHH  C
CPOKaMH M 3aTpaTaMu, HCXOJS U3 JACHCTBYIOMINX
NPABOBBIX HOPM,
OTpaHUYEHHA, B TOM YHCJIE C HCIIOIb30BAHUEM
I (POBBIX MHCTPYMEHTOB

YCTAaHOBJICHHBIMH  LICJISIMU,

HMEIOLUXCS PECypcoB U

BrinmyckHuK, OCBOMBIIMN MporpamMMy OakajaBpuaTa, JOKEH o0NanaTh mpogheccuonanbHvlmu
komnemenyuamu (I1K), coOTBETCTBYIOUIMMH THUIIaM 337a4 Mpo(ecCHOHANbHON NeATeNbHOCTH, Ha

KOTOpbIE OPUEHTUPOBAHA Iporpamma:

Tabmuna 4.2

OT®

TO

Konn
HAaMMCHOBAHUC
nmpodecCuoHaIbHON
KOMIICTCHIIUN

Kon 1 HaumeHoBaHME MHIUKATOPA
JOCTIDKEHUS PO ECCHOHATBHOM
KOMIIETEHIIUU

Tun 3anay npodeccuoHaIbHOM

ACATCIBHOCTH: II€Jaror

WYECKUN

OT® A | TO A/01.6 ITIK-1. CnocoGen I1K-1.1. 3HaeT cTpyKTypy, COCTaB U
Ilemarormueckas Oo61enenaro- OCBauBaTh U JNATAKTAYECKUE EOUHULBI TPEAMETHON
NeSTeNLHOCTh  T10 | THYeCKas HCTIONIb30BATh obnactu (TIperno1aBaeMoro MpeaMeTa).
NPOEKTHUPOBAHUIO U | (QYHKITHSL. TEOpETUYECKUE

peanu3zanuu OOGyuenue 3HAHUA U ITK-1.2. YMeeT ocymecTBIsATh 0TOOP
00pa3oBaTeIbLHOIO IIPaKTUYECKHE y4eOHOTo coJiep KaHus AJIsl €r0 peaau3aliu




npoiiecca B YMEHUS M HABBIKHA B | B PA3JIMYHBIX OpMax oOyueHHs B
o0Opa3oBaTeIbHbIX peAMETHON cootBeTcTBUM ¢ TpeboBanusmMu PI'OC OO.
OpraHU3aIHsIX o0acTH mpu

JIOLIKOJIBHOTO, peleHun IK-1.3. JlemoHCTpUpYyeT YMEHUE
HAYaJILHOTO npo(ecCHOHANBHBIX | pa3pabaThiBaTh pa3nyHbIC (hopMbI
00111ero, OCHOBHOTO 3a1a4 y4eOHBIX 3aHATHHA, HPUMEHSTH METObI,
o0miero, CpemaHero MPUEMBl M TEXHOJIOTUW OOYy4YCHHs, B TOM
o0rmiero qrciie HPOpMaIMOHHbIE.

o0pa3oBaHHS

O6H_[I/IM CpE€ACTBOM KOHTPOJA SABJIICTCA BBCACHHAA B YHHBECPCUTCTEC 6aHHBHO'pCﬁTHHFOBaﬂ
CHUCTCMA OLCHKHU YCIICBACMOCTH CTYACHTOB CIICHUAJINTCTA U HaHpaBHeHI/Iﬁ 6aKaJ1aBpHaTa.

B pesynbrare nzydeHus IMCUUIUIMHBI BBITYCKHUK (CIIEHUANINCT) JOJKEH IPUOOPECTH CIIEAyIOINE
npo¢eccUOHANIbHBIC 3HAHUS, YMEHHSI U HaBBIKU:

3Hamb: - OCHOBHBIC OHATHS XUMUH U Ppu3nkd BMC, MeToapl cHHTE3a MOJTMMEPOB, 0COOEHHOCTH
CTPOCHMSI MAKPOMOJIEKYJI U UX ITOBEACHHUS B pacTBOpaXx;

- KJIacCU()MKALUIO TIOJIMMEPOB, UX BOKHEHIINX MPEACTaBUTENICH U UX NPUMEHEHHE, CTPYKTYpPY U
OCHOBHBIE (pU3MUECKUE CBOMCTBA MOJIMMEPHBIX TEll;

- (U3UKO-XMMHYECKHE CBOWCTBA OCHOBHBIX MPEACTABUTENCH Pa3IMYHBIX KJIACCOB IMOJMMEPOB, a
TaKXe CrocoObl UX MOJIY4YEeHUs M 00JaCTH MPUMEHEHHsI; OCHOBHBIE METO/Ibl MOJTYUYEHHUS U UCCIIEI0BaHUS
MIOJINMEPOB U MOJUMEPHO-KOMIIO3UIIMOHHBIX MaTepHaIOB.

Yymemb: - IUIAHUPOBATH M OCYIIECTBIATH CHHTE3 IIOJMMEPOB PA3JIMYHBIMU METOAAMY;
IIPOrHO3MPOBATh CBOWCTBA U 3KCILTyaTallUOHHBIE BOZMOKHOCTH ITOJMMEPOB U JIp.;

- IJIJAHUPOBATh U OCYLIECTBIIATH aHAIN3 MOJIMMEPOB,;

- CaMOCTOATENILHO paboTaTh ¢ y4yeOHOW W  CIOPaBOYHOM JUTEPATypoOl MO XUMHH
BBICOKOMOJIEKYJISIPHBIX COEIMHEHNUN;

- TPUMEHSATh K MPUPOAHBIM OOBEKTaM MOJUMEPHOW TPUPOABI OCHOBHBIE TEOPETUYECKUE
10JIO’KEeHUA Kypca xumus BMC.

61a0emp: - TEXHUKOMN SKCIIEpUMEHTA MOIYYESHUSI U UCCIIEOBaHMS MTOJTUMEPHBIX MaTepUasoB;

- YCTAaHOBJICHHEM KOPPEJSLUOHHBIX 3aBUCUMOCTEN CTPYKTYpa — CBOICTBO;

- COBPEMEHHBIMU (PU3NYECKHUMHU U PU3UKO-XMMUYECKMMHU METO/IaMU B XUMHH MTOJTUMEPOB.

[Ipu npoBeneHnn yyeOHBIX 3aHATHN oOecreunBaeTcs pa3BUTHE y 00yYarOIIUXCsl HABBIKOB

KOMaHJIHOW paboThl, MEXIMYHOCTHOW KOMMYHUKALIMU, HPUHATHS pPELICHUH, JIHJIEPCKUX KadecTB.
Hcnonp3yercss mpoBeeHUE MHTEPAKTUBHBIX JIEKIIUH, IPYNIOBBIX JTUCKYCCHUI, POJIEBBIX UIP, MaTepuaibl
Ha OCHOBE pe3yJbTaTOB HAay4YHBIX MCCIEJOBAHUH, B TOM YHCIE C yYETOM PErHOHAIBHBIX 0COOEHHOCTEH
npodeccnoHaNbHOM e TEIbHOCTH BBIITYCKHUKOB U MOTpeOHOCTEN paboToaareneil.

JucuummHa «XuMHUs BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI» SIBISETCS OCHOBOW JUISl M3Y4YECHMS

€CTECTBEHHOHAYYHbIX AMCUMIIINH: «V30paHHBIE TIJIaBbl OpraHUYecKor Xumumy», «®Pusznyeckas u
KOJUIOMHas XuMHs», «MonekynspHas Ouonorusi», «XuMusi OKpyxaromen cpensl», «llpuknannas
XUMUSD.



5. Coaep:xxaHue ¥ y4eOHO-MeTOAHMYECKAs] KAPTA AU CHUTIIHHBI

7 ceMmecTp Tabmuma 5.1
Ne AynutopHsle CamocrosrenbHas . Jlurepa
Hene HaumenoBanue TCMV(BOHpOCOB), SAHATI, HACI pabota KonnuecTBo 6amioB Tekymel paboTs IUIs aTTeCTalluH Typa
T N3y4a€MBbIX 110 JaHHOU TUCIUIIINHE [ L ]
1 120 ConeprxaHue Yacsl Dopma KOHTpOIIS Musx Makc
BBenenune B XUMHIO | 2 2 Baxneiiime cBoiicTBa 4 ITuceMenHsIe 0 2 [1-6],
BBICOKOMOJIEKYJISIPHBIX COCTUHEHUH. MTOJIMMEPHBIX BEIIECTB. JIOMAIITHHAE 3aJaHus 10,11
OCHOBHBIE  TIOHSITHS,  TEPMHHEIL. Knaccuduxkarys monumepos B (KOHCTIEKT)
Ocoboe nmonmumMepHoe COCTOSIHHUE. 3aBHCUMOCTH OT IPOHUCXOXKICHNUS,
OT TOTOJIOTHH MaKpOMOJIEKYJI.
Knaccupukanus  noauMepoB 1O Knaccudukanus noauMepoB 1o 5 [TucemenHbIE 0 2 15,8, 9,
reOMETpPHH, MPOMCXOXKICHHIO, XMMHUYECKOMY COCTaBYy U JIOMAaIIHUE 3ajaHus 11
MOJIEKYJISIPHOU Macce. CTPOEHHIO OCHOBHOM IIETIH. (KOHCTIEKT)
Kondurypamusi, crepeoxumus o | 2 2 I'nOKoCTh IEHBIX 6 KomnokBuym, 0 2 1-3,9,
KOH(OpMAaIHs LIETIH. Makpomosiekyil. Kongurypamus u MICBMEHHBIE JIOMAIIIHHE 11,12
CrepeoperysipHbie HOJMMEPBI. KOH(OpMAIHSI MAKPOMOJIEKYJIBL. 3a7aHusl (KOHCIIEKT)
CpenHeuucnoBasi, CpeJIHEMAcCOBast MozekynspHas Macca u
MOJIEKYJISIpHAst Macca TOJTUMEPOB. MOJIEKYJISIPHO-MaCCOBOE
pacripenesieHie IOINMEPOB,
00pa3yromuxcs Ipy paguKaIbHON
MOJIMMEPH3aLIUH.
Metonpl  cHHTE3a  TIOJIMMEPOB. BuyTpumonexyssipHoe BpamieHue | 6 KomnokBuym, 0 2 [1-6], 8,
Llennas paguKabHast ¥ TUOKOCTH MaKpOMOJIEKYJI. MUCbMEHHBIE JOMAITHHE 911
MOJTUMEPU3AIIHS. Crioco0st 3amaHus (KOHCTIEKT)
VHULMUPOBAHUSA peakiuit IToaroroBka no teme
NOJMMEPH3ALIUH. 9KCTIEPUMEHTA.
OJeMeHTapHble CTagud  peakuuu | 2 2 Knaccudukanus nenHsix, 6 ITucemeHHbIE 0 2 [1-6], 8,
nojauMepuzauuu.  MHunurpoBaHue MOJIMMEPHU3aLMOHHBIX MTPOIIECCOB. JIOMAIIIHUE 3ajaHus 10
XUMHUYECKOE, TEPMHUUYECKOE, (KOHCTIEKT)
(boToxuMHIECKOe.




Wonnas mnomumepusanus. OoOmue KuHeTHka KaTHOHHON KonokBuym, 2 1,3,5,6,
3aKOHOMEPHOCTH HOHHOMI MOJIMMEPHU3ALIHH. MMUCHEMEHHBIE JOMAIIIHUE 8,9, 10
MOJTMMEPH3AITHH. MosekynspHas Macca u 3a7aHus (KOHCIIEKT)

MOJICKYJISIPHO-MaCCOBOE

pacrpeaeacHie MOJIUMEPOB.
Honnas (kaTamuTHYECKas) CriocoObI TPOBEACHHUS [TuceMeHHBIE 3 1,3,5, 6,
MOJIMMEPH3ALIHUSL. Karnonnast MOJIMMEPH3allii: B Macce, B JIOMAaIIHUE 3ajaHus 8,910
MTOJTUMEPHU3AIIHS. pacTBope, B CyCIIEH3UU U (KOHCTIEKT),

OMYJILCHH. KOHTPOJIbHAsSPadOTA

IToaroroBka mo Teme

IKCTIEPUMEHTA.
AHnoHHas MOJIMMEPH3ALIHSL. Tunsl peakuuit KomnoksuymM, 3 3,4,6,8,
OCHOBHBIE cTaguu mporiecca IIOJIMKOHIeHCAni. PaBHOBECHBIE IIMCHbMEHHBIE JTOMAIITHHAE 9,10, 11
Kunernueckue 3aKOHOMEPHOCTH KOHJICHCAITUOHHBIE MTPOIECCHI. 3aJaHus
mporiecca.
OCHOBHBIE  CIIOCOOBI  ITPOBECHHS OCHOBHBIE OTJINYUSA 2 [1-6], 10,
peakiuit MOJUMEPU3AIUIA MOJTMMEPH3AIHOHHBIX 5 11
(pamukanbHOM, KaTHOHHOM, IIOJIUKOHIEHCAIMOHHBIX KontponbHas pabora,
AHUOHHOW). PerynupoBanue npoueccoB. MoJieKyJisipHas Macca KOHCIIEKT,
MOJICKYJISIPHOH ~ Macchl  TOJHMEpa 5 MOJICKYJISIPHO-MACCOBOE pedepar
npu MPOBEICHUH peakiyu pacrnpejeneHue npu
MOJTMMEPH3AITIH, TIOJTMKOHICHCAITHH. [TOJIMKOHIEHCALIMH.

IToaroroBka mo Teme

IKCTICPUMEHTA.

20

MEPBASI PYBEXKHASI ATTECTAIIAS (KOMITBIOTEPHBIN TECT), (Makc. — 15 6anioB)
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10 XHAMHAYECKHNE CBOMCTBA U XUMHYECKHUE [TonmmmepaHamornIHbIC KommoxBuym, 1,3,4,7,
mpeBpalieHus moauMepoB. CBoMcCTBa IIPEBpAICHHS U MUCbMEHHBIC JOMAIITHHUE 8,9, 12
pPacTBOPOB TOJUMEPOB. DHTANBIHS U BHYTPUMOJICKYJISIPHBIC PEaKIINH. 3ajiaHus (KOHCIICKT),

SHTponusl  cMelieHus.  [lapamerp Komnmurarusaeie cBoMcTBa pedepar
pactBopumocTH [ mipaedpanra. PacTBOPOB MOIUMEPOB.
[NomukoHIEHCAITMOHHBIC TIOJTUMEPBI.

[ToaroroBka mno teme

OKCTIIEPUMEHTA.

11 [omukonnencamus. Kiraccudukarms, I'omo-, reTeponoarKoHIEHC AN, KommoxBuym, 1-4,7,8,
TEPMHUHOJIOTHSI. OCHOBHBIC 3aKOHOMEPHOCTHU MMUChbMEHHBIE TOMAIITHNIE 10, 12
Hcnonp3oBaHNEe XUMUUECKUX PEaKIuil MPOTEKaHUs Tpoliecca. 3ajiaHus (KOHCIICKT),

MaKpOMOJICKYJ [UISI XHMHYECKOTO | pedepar
CTPYKTYPHO-XHUMHUYECKOTO [Moxrororka no Teme

MOIU(DUITUPOBAHUS MOJIUMEPHBIX IKCIIEPUMEHTA.

MaTepraioB.

12 I'omo-, TeTEePOTIOTMKOHICHCAIINS. TepmoanHaMuka pacTBopoB [TuceMeHHBIE 1,3,7,8,
Kunetnueckue 3aKOHOMEPHOCTHU MTOJIUMEPOB. JOMAIITHHAE 3aIaHusA 9,10, 12
peaKkuu. I'maponutnyeckas (KOHCTIEKT)

MOJIMKOHJICHCAITHS KalpoJiakTama.

13 XuMu4eckue TIpeBpaIIeHuUs [NomumepananornyHbIe Kommoxsuym, [1-6], 7,
MOJIUMEPOB 0€3 W3MEHEHHs CTeleHU MIPEeBpAIICHUSI. pedepar 11
MOJIMMEPU3ALIHH.

[MoxroroBka no Teme
JKCTIIEPUMEHTA.

14 BHyTpuMOJIEKyIISIpHBIE ITPEBPALLECHHUS. Teopus ®nopu-Xarrusca. IIncemenHsle 1-4,7, 8,

[TeperpynnmupoBKY B OCHOBHBIX LICIIAX. CBoiicTBa pacTBOPOB MOJIUMEPOB: JIOMaIITHUE 3aJIaHuUs 9
HaOyXaHue, BA3KOCTb. (KOHCTIEKT)

15 MakpoMoieKyJIsipHbIe peakuuu. TepmonnHaMuka u Komnoksuym, [1-6], 7,
CuiuBanue, OTBEPXKJICHUE, MOJIEKYJISIPHBIA MEXaHU3M MUCHbMEHHBIE JOMAIITHUE 9,10, 12
CTPYKTYypUpPOBaHHE MaKpPOMOJICKY BBICOKODJIACTHYECKUX 3a/laHusl.

MOJIUMEPOB. nedopMaruii.
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16 XHUMUYECKHE [peBpaicHus | 2 2 OCoOCHHOCTH MOJIEKYJISIPHOTO 7 KonokBuym, 3 [1-6], 9,
MOJIMMEPOB C YMEHBIIIEHNEM CTEIeHU CTPOCHHUS TTOJTMMEPOB U KontponsHas pabora, 10,12
nonauMepusauuu. Jectpykuus. MPUHIMIIOB YIIAKOBKU Pedepat
PenakcanmonHble SBICHUS B MaKpOMOJIEKYIL.
noixumepax. Ilepuoandeckue u
HETpepBIBHBIC TPOLIECCHI MOTYYCHHUS
MOJIMAMUJIOB.

17 PactBopel monmumepoB. PactBopenwme, YcnoBus, HEOOXOIUMBIE IS 6 [TucrmenHbIe 2 4-17,9,
HaOyxaHwe. KPUCTAIUTH3AIAH TTOTUMEPOB. JIOMAIITHUE 3a/IaHuUs 10, 12
HeorpaununyenHoe, OTpaHMYCHHOE TemmepaTypa KpUCTALIH3aLUHN U (KOHCTIEKT)

HaOyxanue. [marpammbel  (a3oBBIX TeMIlepaTypa IIaBJICHUs.
coctostHM. OCOOCHHOCTH IPOIIECCOB [ToaroToBka no Teme
IMOJIy4YCHUSA U o0OJjactu IIPUMCHCHUSA SKCIICpUMCHTA.
MIOJIMAMUJIOB.

18 Ousnveckrie u (Ga3oBble COCTOSHHS | 2 2 CtpyKTypa U HaIMOJIEKYIApHAs 7 KommoxBuywMm, 3 1-5,7,
MOJIMMEPOB. Creknoo0OpasHoe, OpraHu3alMs KPUCTAJUTHUECKHUX KouTtpoibHas pabora, 9,
BBICOKODJIACTHYHOE, BSIBKOTEKyUee MOJIMMEPOB. Pedepar 10
COCTOSIHUSL aMOPQHBIX  IOJIHMEPOB.

Tepmomexanudeckue kpusbie (Te, Tr).
BTOPASI PYBEJKHASI ATTECTALIMSI (KOMITBIOTEPHBIN TECT), (Makc. — 15 6a/110B) 20

Hroro 18 18 108 70

*IIpumeyanust

— Bce Buipl yueOHO# paboThl MOTYT MTPOBOUTHCS TUCTAHIIMOHHO HA OCHOBAHHH JIOKAILHBIX HOPMATUBHBIX aKTOB.
— B memsix peanuzanuy HHIMBUAYAIEHOTO MOAX0Ja K 00YYEHUIO CTYACHTOB, OCYIIECTBISIONUX YIeOHBIN MPOIeCcC M0 MHANBUAYAILHOW TPACKTOPHH B paMKax
WHANBUAYAJIbHOT'O pa6oqero IJj1aHa, U3yUCHUEC JIaHHOﬁ JUCHUINIMHBI MOXKET OCYIICCTBIATHECA Y€PE3 MHAMBUAYAJIbHBIC KOHCYJIbTAIIMH MPETIOAaBaTeiisi OYHO, B 4aChl
KOHCYJIbTAIU#, 10 AJICKTPOHHOM MoYTe, a Tarke ¢ ucnonb3oBanuem Webex, mmardopmer aucranipontnoro ooyuexuss Moodle, nndunHbiit kKaOMHET CTylIeHTa Ha caiite
COI'Y, npyrux snementoB JUOC COI'Y.
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6. OOpa3oBaTejibHbIE TEXHOJIOTHH

TpaguuuoHHble JeKIMH M TNpPaKTHYecKHe (ceMHMHapckue) 3aHATHA B ¢opme
UCIOJIb30BAHUEM COBPEMEHHBIX MHTEPAKTUBHBIX TEXHOIOTHA.

Jlekuusi-IMaaor — cojep>KaHue MoJaeTCsl Yepe3 CEpHI0 BOMPOCOB, HA KOTOPBIE CTYIEHT JOJDKECH
0TBEYaTh HETIOCPEICTBEHHO B XO/I€ JICKIIHH.

OnnaiiH-ceMMHap — pa3HOBHIHOCTh BeO-KOH(EPEHIMH, TPOBEACHUE OHJIAWH-BCTPEY WU
npe3eHTaluii yepe3 MHTEepHET B pexkuMe peanbHOro BpeMeHH. Kakaplii M3 y4acTHUKOB HaXOIUTCS Y
CBOEr0 KOMIIbIOTEpa (CpeacTBa CBS3M), a CBA3b MEXIYy HHUMHU MOJIJepKuBaeTcsi udepe3 HHTepHeT
MOCPEACTBOM 3arpy’aemMoro MPHIOKEHUs, YCTaHOBJICHHOIO Ha KOMIIBIOTEpE KaXKIOro Y4acTHUKA
(Zoom, Meet, Skype u ap.)

Buneoxondgepenunsi — ceanc Buneokondepenucpsazu (BKC) — 310 TexHOIOrHS MHTEPAKTUBHOTO
B3aMMOJICHCTBHS JIByX U OoJiee yYaCTHHKOB 00pa30BaTeNbHOTO Ipolecca i oOMeHa uH(popMauei B
pEeaIbHOM PeXUME BPEMEHHU.

Buneo-sekuus — cHATas Ha KaMepy COKpallleHHas JEKIHs, JOMOJHEHHas QoTtorpadusiMu u
CXeMaMU, WILTIOCTPUPYIOIAs M01aBaeMblil B JIEKIIMU MaTepuall.

TexHosiorust  JIEKTPOHHOIO  o0y4yeHHMs (peajnu3yercsi TMpH  I[OMOIIM  DJIEKTPOHHOMN
obpazoBatenpHOM cpeasl COI'Y  mpu  ucnonb3oBanuu  pecypcoB  ObC, mnpu mnposereHHH
aBTOMATHU3UPOBAHHOTO TECTA).

IIpumeyanus:

- Bce Buabl yueOHON pabOTBl MOTYT MPOBOJUTHCS AMCTAHIIMOHHO HA OCHOBE JIOKAJIbHBIX
HOPMAaTHUBHBIX aKTOB.

- B memsax peanusanuu HMHIUBUIYaTbHOTO IMOAXOAAa K OOYYEHHUIO CTYJIEHTOB, pEaHU3YIOIIUX
Y4eOHBIM TpOIeCcC M0 WHIMBUAYAIBHOH TPACKTOPHUH B paMKax WHIAMBHIYAJILHOTO pabodero IuiaHa,
WU3y4€HUE JAHHOW JUCHUIUIMHBI MOXET OCYIIECTBISATHCS YEpe3 WHJIMWBHUAYalbHbIE KOHCYJIbTAallUU
MpenoiaBaTesis OYHO, B Yachl KOHCYJIbTAIlMM, MO AJIEKTPOHHON MOYTE, a TaKXe C HCIOJIb30BAaHUEM
m1aTGopM IUCTAaHIIMOHHOTO 00y4eHus, Bxoasmux B D1OC COI'Y.

7. YueOHoO-MeToANYecKOe o0ecniedeHHEe CAMOCTOATEIbHOM padoThl

CamocTosTenbHas paboTa CTYIEHTOB, NPEAyCMOTPEHHAas Y4eOHBIM TIUJIAHOM, JIOJDKHA
COOTBETCTBOBAaTh 0Ooyiee TIYOOKOMY YCBOSHHIO H3y9aeMoro Kypca, (OpPMHUPOBAaThH HAaBBIKU
UCCIIEIOBATENBCKON paboThl U OPUEHTUPOBATH CTYACHTOB Ha YMEHUE MPUMEHITh TEOPETHUECKHUE 3HAHUS
Ha TIPaKTHKE.

CamocTtosTenbHass paboTa oOydarolmuxcsl SIBISETCS OJHUM U3 BHUAOB YUEOHBIX 3aHSATHH.
CamocrosiTenbHast paboTa MPOBOIUTCS C IEIBIO:

— cHCTeMaTH3alluu U 3aKPEIUICHUS MOTYYSHHBIX TEOPETUUECKIX 3HAHUN U MPAKTUYECKUX YMEHUI
00y4aroIuxcst CTy/I€HTOB;

— yrayOieHus U paclIipeHus TeOPETUIECKUX 3HAHUM;

— (opMUpOBaHUS YMEHHIA HCIIOIB30BAaTh HOPMATHBHYIO, ITPABOBYIO, CITPABOYHYIO JIOKYMEHTAITHIO
U CHEIHAIbHYIO TUTEPATYPY;

- (QopMHUpPOBaHUA CAMOCTOSTEIHPHOCTH  MBIIUICHUS, CIHOCOOHOCTEH K  CaMOpPa3BUTHIO,
CaMOCOBEPIIICHCTBOBAHHUIO ¥ CAMOpPEaTn3alliu;

— pa3BUTHUS UCCIICIOBATEIILCKUX YMEHUH.

CamocTtosTenpHas paboTa 0OOYYarOMIMXCS OCYIIECTBISETCS HA MPOTSDKEHWH H3y4YeHUs BCe
JUCIMILTAHBI B COOTBETCTBUU C YTBEPKICHHOW B Y4EOHOM ITIaHE TPYHA0eMKOCThIO (40 4acoB) U COCTOUT
u3:

- paboTHl CTYJAEHTOB C JICKIIMOHHBIMH MaTepHajaMH, IIOWCKa W aHajIW3a JIMTEepPaTypbl W
ANEKTPOHHBIX HCTOYHUKOB MH(OPMAIIUHU IO 33/IaHHOH TeMe;

- BBITIOJTHEHUS 3aIaHUM JJIs1 camocTosaTensHON padoTel B OUOC COT'Y;
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- HW3y4YEHHs TEOPETHYECKOro, MPaBOBOIO M CTATUCTUYECKOIO0 Marepuana il HOATOTOBKU K
CEMHUHAPCKUM 3aHSTUSM;

- IOArOTOBKH K 3a4ETYy.

Tembl U (GOpMBI BHEAYIUTOPHOM CaMOCTOSTEIBHON paboThI, ee TPYAOEMKOCTb COZIEpKarcs B
pasnene 5, Tabu. 5.1.

3amaHus 118 CaMOCTOATEIbHOW pabOThI COCTABIIAIOTCS IO pa3fesiaM M TeMaM, 110 KOTOPbIM HE
MPEeyCMOTPEHbl ~ ayJUTOpHBIE  3aHsATHUs, JuUO0 Tpebdyercs JOMOJHUTENBHO MpopadoTaTh U
[IPOaHATIM3UPOBATh PACCMaTPUBACMBII MIPETOAaBaTeIeM MaTeprall B 00beMe 3aIiIaHMPOBAHHBIX YaCOB.

3aaHus IO CaMOCTOSITENIbHOM paboTe MO JUCIUILIMHE MOTYT OBIThH CJIEIYIOIINUX BUAOB:

®  KOHCIIEKTHPOBAHME MEPBOMCTOYHUKOB U APYroi yueOHOM JTUTepaTyphl;

e mpopaboTka ydyeOHOTO MaTepuana (10 KOHCIIEKTaM JICKIMA y4eOHON W HAaydHOH JuTepaTrype) u
MOATOTOBKA JIOKJIAJ0B HA CEMHUHApPax W MPAKTHUUYECKUX 3aHATHUSX, K YYaCTUIO B TEMaTHYECKUX
JIUCKYCCHUSAX U JIEJIOBBIX UTPAX;

e paboTa ¢ HOPMATUBHBIMU JOKYMEHTAaMH M 3aKOHOAATEIBbHOM 0a30if; MOMCK M 0030p HAy4YHBIX
MyOIMKAIUI U 3JIEKTPOHHBIX KCTOYHUKOB MH(OPMAIIMU, TTOJrOTOBKA 3aKJIFOUEHUS TI0 0030DY;
BBITMIOJTHEHHE KOHTPOJIBHBIX pabOT, TBOPUECKUX (MPOCKTHBIX) 3a/1aHUM;
pelIeHHE 3a1a4, BHIITOJIHEHUE YIIPAKHEHUH;

Harnucanue pedepaTtoB (3cce);

paboTa ¢ TecTaMH U BOIIPOCAMHU JIJIsl CAMOIIPOBEPKU;

BBITIOJTHEHUE TTEPEBOJIOB HA HHOCTPAHHBIC S3BIKH/C HHOCTPAHHBIX SI3BIKOB;

MOJICIIMPOBAHKE W/WIIA aHATTN3 KOHKPETHBIX MPOOJIEMHBIX CUTYAIIHIA;

00paboTKa CTATHCTUYECKUX JIAHHBIX, HOPMATUBHBIX MaTEPHAJIOB;

AQHAIN3 CTATUCTHMYECKUX M (PAKTHUUECKUX MAaTepUaIoB, COCTABJICHHUE BBIBOJIOB HAa OCHOBE
MIPOBEICHHOTO aHAJIW3a U T.[I.

CamocTrosTenbHass padoTa JOJKHA HOCUTh CHUCTEMAaTHYECKUH XapakTep, ObITh HWHTEPECHOH U
MIPUBJIEKATENILHOM JJI CTY/ICHTA.

Pe3ynbraTel caMOCTOSATENBHON PabOThl KOHTPOIMPYIOTCS MPENOaBaTeNieM M yYUTHIBAIOTCS TPU
aTTecTaluu cTyaeHTta (3auet). [Ipu 5ToM mpoBOAATCS: TECTUPOBAHUE, IKCIIPECC-OMPOC HA CEMUHAPCKUX H
MPaKTUYECKUX 3aHATUSAX, 3aCIyIIMBAaHUE JI0KJIa10B, IPOBEPKA MUCbMEHHBIX paboT U T.A.

CamocTosaTenpHas paboTa CTYAGHTOB MO JAUCHUIIIMHE «XHUMHS BBICOKOMOJEKYISPHBIX
COCIMHEHMI» BKIIIOYAECT BBIIOJIHEHUE JOMAIIHUX 33JaHUM K KaKIOMY IPAKTHYECKOMY 3aHSTHIO.
3afaHus coepKaT YCTHYIO MMOArOTOBKY 110 TEOPETUYECKUM BOMPOCAM, PEIICHUs] TEMAaTHUYECKUX 3a7a4 110
paszzenaM, IpONUCH JaOOPATOPHBIX 3aHITUH.

CamocTtosTenbHas paboTa CTYJAEHTOB BKIIOYAET BBHIMOJTHEHHE JOMAIIHUX 3aJlaHUN K KaxIOMy
MIPaKTUYECKOMY U JJaOOpPaTOPHOMY 3aHATHIO. 3aJaHusl COAEpKAT KaK MUChbMEHHBIE BONPOCHI U 33/1ayH,
TaK U YCTHYIO NOATOTOBKY II0 TEOPETUYECKUM BoOIpocaM. [l MOATOTOBKM K 3aHATUSAM CTYACHTBI
MOJIB3YIOTCA YYEOHMKaMH U YYE€OHBIMH TOCOOMSIMHU, YKa3aHHBIMH B CIIHCKE PEKOMEHIOBAaHHOMN
JINTEPATYPHI, a TAKXKE UHTEPHET-UCTOUHUKAMU. Bce MeTonueckue MaTepuanbl IPEACTABICHBI B CUCTEME
muctanionHoro ooyuenus COI'Y (http://Ims.nosu.ru/).

MCTOZII/I‘ICCKPIC PE€KOMEHIAIUHA MO UCITOJIB30BAHUIO I/IH(l)OpMaIII/IOHHO-KOMMyHPlKaTHBHbIX
TeXHOJIOTUH 00y4eHust

21.]'[5[ HN3YUCHUA JICKOMOHHOI'O MaTrc€praia AJUCHUIIJIMHBI [IPUMCHAIOTCA ayAWOBU3YaJIbHBIC
(MynbTUMEIUIHBIE) TEXHOJOTHWH, KOTOpble HE OTPHUIAIOT TPaJWIMOHHBIE, TPOBEPEHHbIE BpPEMEHEM
MCTOJBI IPCTIOJaBaHusA, HO, IIPH 3TOM, OHHU IMOBBIIIAOT HATJIAOHOCTD, I/IH(i)OpMaTI/IBHOCTB, OIICPaTUBHOCTDH
B IoJjaue MH(pOpMaIUK, TO3BOJSIOT SKOHOMUTH BpEMsI 3aHATUH.

KonTponb camocToATenbHOM pabOThl CTYAEHTOB IMpPH3BaH CJeNaTh Ipolecc oOydeHus Ooiee
LEJIOCTHBIM M OpraHuyHbIM. Ero 3amaua He ocTaBuTh 0€3 BHMMAaHUS Jake, Ha TEPBBIA B3I,
MaJIO3HAYUTCIIBHBIC BOIIPOCHI.
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KomneroTepHoe TecTHpoBaHHUE MO3BOJISET OCYIIECTBISATh UTOIOBBI KOHTPOJIb 3HAHHUM CTY/IEHTOB.
TecroBblii MarTepuan BKIIOYaeT B ceOs coAep)KaHUE BOMPOCOB IO KAKIOMY U3 0003HAYCHHBIX
MIPOrpaMMOil pa3ieNoB.

Kaxxaplii Bompoc mpeamosiaraeéT HECKOJBKO BapUAHTOB OTBETOB, CPEAM KOTOPBIX HMMEIOTCS
a0COJIIOTHO HEBEPHBIM, MPaBUWIbHBIA U B OOJbIIEH WM MEHbIIEH CTENEHU PACKPBHIBAIOIIMMA CYIIHOCTb
Bompoca. B mporecce KOMIBIOTEPHOTO TECTUPOBAHUS 3ajada CTYJCHTOB OIPENENIeTCS KaK BHIOOP
MPaBWIBHOTO OTBETa M3 MHOrooOpas3usi BapuaHTOB. B TecTOBBIX 3aJaHMSIX €CTh BONPOCHl Ha
COOTBETCTBHE. B mporiecce KOMIBIOTEPHOTO TECTUPOBAHUS, 33/1a4a CTYJIEHTa ONpeAeseTcs Kak BBIOOD
MPaBWJIBHOTO OTBETA U3 MHOT000Opa3usi BApUaHTOB.

Bompocsl U TeMbl, OTBOAMMBIE HAa BBINOJIHEHUE CAMOCTOSITEIBHOM PabOThl MO AUCIUIUIMHE, a
TaK)Ke KPUTEPUH OLICHWBAHUSA 10 KaXJIOMY BUAY paboThI coaepkatcs B pazaene 8 PIT/I.

8. OIIeHO‘leIe Cpeacrea JJid TEKYHIETr0o KOHTPOJIA yCII€eBa€eMOCTH, pyﬁemﬂoifl aTTeCTalluy U
HpOMC)KyTO‘IHOfI aTrTeCcTalMm 1Mo uTOraM OoCBOCHus JUCHUIIJIMHBI.

Pabouas mporpamma mpeaycMaTpUBaeT MPOBEACHUE JEKIIMOHHBIX W JaOOpaTOPHBIX 3aHITHUM, a
TaKKe CIEIYIONINE BUIbI pA0OT: CAMOCTOSTEIbHYIO PAOOTY CTYIEHTOB MO MOJTOTOBKE YCTHBIX JIOKJIAJIOB,
1 OOCY>KICHHH 10 TeMaM JUCIHUILIMHEL - pa0OTy B aKTUBHOM U MHTEPAKTUBHOU (hopMax.

Buabi koHTpOJIA.

Pabouas nporpamma npezmnosiaraeT TeKyIUil 1 IPOMEKYTOYHbBIN KOHTPOJIb 3HAHUH.

Tekymuii KOHTPOJIb — 3TO HENPEPBIBHO OCYIIECTBISEMBII MOHUTOPUHI YPOBHS YCBOCHUS
3HaHUN W (OpPMUPOBAHUA YMEHHI M HaBBIKOB B TEUEHHE ceMecTpa HIM ydeOHoro roja. Tekymiwii
KOHTPOJIb 3HAHWM, YMEHUN M HABBIKOB CTYICHTOB OCYIIECTBIIACTCS B X0J€ Y4YEOHBIX (QyIUTOPHBIX)
3aHATUM, MPOBOJMMBIX IO pacnucaHuio. PopMaMy TEKYIIEr0 KOHTPOJIS BBICTYNAKT ONPOCHI HA
1aO0PamMoOpHbIX 3aHAMUAX, A Maxxice Kopomkue (00 15 mum.) 3a0aHus, BBITIOJHSIEMbIC CTYJACHTAMH B
HayaJse JIEKIUH C eJbI0 TPOBEPKU HATTMYKS 3HAHUH, HEOOXOIUMBIX /71l YCBOSHHSI HOBOTO MaTepuaia Wiu
B KOHIIE JIEKIIH JIJIS1 BBISICHEHHS CTETIEHN YCBOCHHSI M3JI05KEHHOTO MaTepuaa.

PyOexxHBIII KOHTpPOJIb OCYIIECTBISETCS MO Oojiee MM MEHEE CaMOCTOSTENbHBIM pas3feliaM —
y4eOHBIM MOAYJSIM Kypca M TPOBOJUTCS MO OKOHUAHUM HW3Y4YEHMs] MaTepuaia MOAYJs B 3apaHee
YCTaHOBJIEHHOE BpeMsi. PyOeXHBIII KOHTPOJIb MPOBOIUTCS C ILIENBIO OMpPENENCHUs KAauecTBa YCBOSHHS
Marepuaiia y4eOHOro MOJIyJsi B IeioM. B TeueHume cemecTpa MPOBOIUTCS JBAa TAaKMX KOHTPOJBHBIX
MEPOMNPUATHS TI0 TpaduKy.

Tekymuii KOHTPOJIb 3HAHWUW MPOBOJUTCS MYTEM OLEHKHU BBINOJHEHHS MUCbMEHHBIX 33aIaHUN U
YCTHBIX OTBETOB K TAOOPATOPHBIM 3aHSATHSIM.

8.1. OneHo4nbIe cpeacTBA IS TEKYLIEro KOHTPOJISI yCIIeBaeMOCTH

KoutpoabHble 3agaHusi (1eMoBepcUM) 1Jisl OWEHKH 3HAHMIi, yMeHHH, HABHIKOB U (WJIH) OMNbITA
AEeATCJIbHOCTH, XapaKkTepu3yromux I3Tallbl (l)OpMHpOBaHHﬂ KOMl'leTeHIII/Iﬁ B nmpoiecce O0CBOCHUSA
o0pa3oBaTeIbHOM NPOrpaMMbl

Ne | Komme- 3agaHusi 1JIsl AMATHOCTHKH cOPMUPOBAHHOCTH CebuikH
TeHIUS KOMIIeTeHITH I
3aJaHusi OTKPHITOrO THIIA
3agaHusi 1UIsl AMATHOCTHKH Pa3BUTHsI TEOPETHYECKHUX 3HAHMIA
1. | YK-2 OcHoBHble MOHATUA U TepMuHbl xumMuu BMC: moHomep, | Kupees B.B.
TIOJIUMED, OJIUTOMEDP, MAKPOMOJIEKYJIA, TTOJMMEPHAs LeMb, | BRICOKOMOTIEKY IApHbIE
3BEHO LIEMNH, CTENEHb MOJMMEPU3ALINH. coeunenns. — M.: FOpaiir,
2015. —c. 9.
2. | YK-2 Cesa3p Mexxny MM monomepa u monumepa. Crnenuduka | Tam ke, c. 24.
MTOHSITHS «MOJIEKYJISIpHAsI Mmacca MIOJINMEpPay
IIPUMEHMTEIBHO K ITOJIMMEPHBIM BEIIECTBAM.
3. | YK-2 Knaccudukanys noauMepoB 1o npuHaaiIeKHOCTH Tawm xe, c. 28.
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MAaKpOMOJIEKYJIbI K ONPEACICHHOMY KJIaCCy XUMHYECKUX
COCJIMHEHWH: TIOIHOJICUHBL, TIOJUUEHBI, IIOJINI(HPEI,
MTOJIMAMUJIBI, TTOJIMKaPOOHATEHI.

4. | YK-2 Knaccugukanus noauMepoB Mo XMMUYecKkol nmpupoje atomoB, | Tam xe, c. 47
00pa3yroIuX IIaBHyI LElb oJuMepa

5 | VK2 Knaccugukarys no reoMeTpyuu CTPOCHHUS 1IeTTd MakpoModekyl. | Tawm xe, c. 53

6. | YK-2 I'oMomonmmmMeps! 1 conoauMepsl, THITBI conouMepoB. [Ipumepsr. | Tam xe, c. 41.

7. | YK-2 HomeHnknarypa peryisipHbIX JIHHEHHBIX OpTraHUnYeCKUX Tawm xe, c. 30.
MOJIMMEPOB.

8. | VK2 HomMmeHkinatypa perysisipHbIX TMHEHHBIX HEOPITAHUYECKHUX U Tawm xe, c. 36.
AIIEMEHTOOPTraHUYECKUX MOJIMMEPOB.

9. | VK2 Oco0eHHOCTH MOJIEKYISIPHOTO CTPOEHUS! TOJIUMEPOB. Tam ke, c. 57-66.
Oco6eHHOCTH TEIJIOBOTO IBHKCHHS B IIOJIMMEPax.

10. | YK-2 Knaccudukarms monuMepoB 1o XapakTepuctuke peryisipaocta | Tawm xe, c. 63.
CTpOeHUs IIaBHOU 1enu. Ilpumepsl.

11. | YK-2 Kunernyeckast TOKoCTh U pakTOpbI, KOTOpBIE €€ onpenesitoT. | Tam xe, c. 82.

12. | YK-2 Peakuuu cuntesa nonmumepos. [lonumepusanusi, OCHOBHBIE Tam xe, c. 163.
XapakTepucTUKH peakuuu. LlenHas u ctyneHyaras
MOJIMMEPH3aLIUsl, UX OCHOBHbBIE OCOOEHHOCTH.

13. | YK-2 PanukansHas nonuMepusanus. CnocoObl HHULIMMPOBAHUS Tam xe, c. 168.
CBOOO/THO-PaIMKAIILHON MOJTUMEPU3aluU: (POTO-, TEPMUICCKOE
WHHULUUPOBAHUE, UCTIOIB30BaHNE XUMHUECKUX HMHULIUATOPOB.
[Ipumepsl.

14. | YK-2 Honnas nonumepusanys, ee BUAbI B 3aBUCUMOCTY OT Iipupoasl | Tam xe, c. 238.
MOHOMeEpa U THIA MPUMEHIEMOr0 KaTaJn3aTopa.

15. | YK-2 Karnonnasa nonnvepusanusa. Katanusatopsl U cokartanu3atopsl. | Tam xke, c. 258.
BnusiHue npuposl pacTBOpUTES.

16. | YK-2 AHNOHHas NIONUMepU3alysl, IPUMEHIEMBIE B pEaKLUU Tam xe, c. 245.
KarainzaTopbl. OCHOBHBIE CTaIuH IIpoLecca.

17. | YK-2 AHHOHHO-KOOPAMHALIMOHHAS NTOJIUMEpU3alus. TUIIbI Tam xe, c. 278, 349-354.
MIPUMEHSIEMBIX KaTaau3aTopoB. «KuByIas noauMepu3aiusl.

18. | YK-2 CriocoObl IPOBEICHUS PEAaKIIUK OJIUMMEPU3ALIUH. Tam xe, c. 185, 220.
[Tonnmepu3auus B Macce, pacTBOpe, SMYJIbCHU.

19. | YK-2 CuHTE3 NOIUMEPOB METOAOM MOIUKOHIEHCAUUU. Ee OCHOBHBIE Tam xe, c. 361.
0CcOOEHHOCTH, OTIIMYME OT PEAKIIUH TTOJTUMEPH3AIIHH.

20. | YK-2 CrpoeHue MOHOMEPOB, CIIOCOOHBIX BCTYIATh B PEAKIIUIO Tawm xe, c. 381.
MOJMKOHAEHCaUU. OYHKIHMOHAIBHOCTE MOHOMEPOB U HX
CHOCOOHOCTh 00Pa30BBIBATH JIMHEHHBIE U CETYATHIE TIOJINMEPHIL.

21. | YK-2 Twurel peakuunii nonukoHaeHcanuy. PaBnosecHas n Tam xe, c. 375.
HEpaBHOBECHAsI MMOJUKOHACHCAIINS, TOMO- 1
rerepononukoneHcanus. [lpumeps.

22 | YK-2 Crioco0bI IPOBEICHUS PEAKIIUN TTOTMKOH ISHCAIIHH. Tawm xe, c. 415-450.

23. | YK-2 XHUMHYECKUE pEaKIUU U XUMHUYECKUE TTPEBPALLEHMS Tam xe, c. 460-474.
nonuMepoB. [lonmnmepanaaornyabie MpeBpaLieHuUs.
BHyTpHMOIIEKYyISIpHBIE TIPEBPAIICHHSL.

24. | YK-2 CrpykTypa nonmumepoB. Kordopmanuss MakpoMOJIeKyJI. Tam xe, ¢. 70-85.
I'uOKOCTh 1IN OJMMEPOB.

25. | YK-2 Peakiuu gecTpyKIMA U CIIUBAHUS TIOJTUMEPHBIX TICTICH. Tam xe, c. 479-484.
dusnueckas AeCTPyKIHS, XUMHYECKas THIPOIUTHIECKAs
JECTPYKLHSI TEeTEPOLICTTHBIX MOIMMEPOB. TepMudeckasi,
XMMUYECKas, OKUCIUTEbHAS ISCTPYKIMS; MEXaHU3M peaKui
OKHCJICHUSI TIOJIMMEPOB. AHTHOKCHIAHTHI.

26. | YK-2 Peakumu otBepxeHus. UHUIIMATOPHI M KaTaIu3aTOPhI Tawm xe, c. 485-507.
otBepxkaeHus. Touka reaeodpa3oBaHusl.

27. | YK-2 [Ipupona pactsopoB BMC. CBoiicTBa pacTBOpPOB IOJIMMEPOB. Tawm xe, c. 87-126.
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OrpanndeHHOE U HeoTpaHMUeHHOe HabyxaHue. Da3zoBbie
JarpamMMbl COCTOSIHUSI pacTBOPOB mouMepoB. CTyTHU.

28. | YK-2 Arperatsbie 1 (a30BbIe COCTOSIHHS BelecTB. AMOpdHbIE, Tam xe, c. 510.
KPUCTAIMUECKHE, KPUCTAIUIU3YIOIIUECS OJTHUMEPHI.
29. | YK-2 Tpu Gpu3HUECKUX COCTOSIHUS aMOP(HBIX TOJTUMEPOB. Tam xe, c. 551.
Temnepatyps! nepexonoB: Temneparypa crekinoBanus (Tc) u
temneparypa tekydectH (Tr). CrexnoobpasHoe
BBICOKOJIACTUYHOE U BA3KOTEKYy4€e COCTOSIHHE OJTMMEPOB.
30. | YK-2 Tepmomexannveckne KpuBble aMOpHBIX monnMepoB. Biustaue | Tawm xe, c. 568.
MOJICKYJISIPHON Macchl IIOJIMMEPOB HA TEMIEPATypy
CTEKJIOBaHHUSI.
3agaHus AJIsi AMATHOCTHKH Pa3BUTHS PAKTUYECKUX YMEHUI M HABBIKOB
31. | IK-1 CpenHeuncioBas W CpexHeMaccoBas MOJEKYJsIpHbIe Macchl | Xakumyinud FO.H. Xumus u
BMC? MeTtonbl ONPEICIICHUS CpPEIHEYUCIIOBOM u | $usuka nonumepos.
CpeaHeMaccoBOH MOJIEKYsipHBIX Macc BMC? Dusmieckoe cocTosHHE
OmnpeienieHne MOJIEKYJIIPHOTO Beca MOIMMEpa noMMepos: yuebroe
BHUCKO3UMETPUIECKAM METOJIOM. nocobue. / XaumysuiH
IO.H. — Ka3ans:
OtHocuTenbHas, TPUBEICHHAS 1 XapaKTEPUCTHHICCKAs BASKOCTD, | prane e orno KHIATY,
ux pasMepHocTd. CBsi3b XapaKTEPUCTUYECKOH BA3KOCTH C 2017— TeKcT: HAeKTpOHHBIi //
MOJIEKYJIIpHOI Maccoll monuMepa. Y paBHeHue Mapka- DBC "KoHey/IbTaHT
XayBuHka-Kyna. Bucko3zumerpusi, Kak METO OIpeaeIeCHUs crynenra": [caiiT]. - URL:
CPEIHEBSI3KOCTHON MOJIEKYJISIPHOM MacChl IOJIUMEpA. http://www.studentlibrary.ru/
book/ISBN9785788222158.ht
ml. -c. 10
32. | IIK-1 MeTtob! onpeneneHust MOJIEKYJIAPHONH MacChl IIOJIMMEPOB: Tam xe, c. 16
OCMOMETPUYECKUH, BUCKO3UMETPUIECKUH, MeToa Auddy3un,
METO yIbTPalleHTpU(YTHPOBAHUS, METOI CBETOPACCESHUSL.
33. | [IK-1 MeTonb! MOy4YEeHUs] BHICOKOMOJIEKYIIAPHBIX COETUHEHUM. Tam xe, c. 28
Peaknuu cunTesa nosmMepos. [lonumepusanus, OCHOBHbIE
XapakTepucTUKy peakuuu. LlenHas u ctyneHyaras
MOJIMMEPH3aLUsl, UX OCHOBHbIE 0COOEHHOCTH.
34, | IK-1 PanukanpHas noaumepusanus. CriocoObl HHULIUMPOBAHUS Tam xe, c. 32
CBOOO/THO-PaIMKAIILHON MOJIUMEPHU3aluu: (GOTO-, TEPMUUCCKOE
WHHULUUPOBAHUE, UCTIOIb30BaHNE XUMHUECKUX HMHULIUATOPOB.
[Ipumepst.
35, | IK-1 CrniocoObl MpOBEICHNS PEAKLINH MOJIMMEPHU3ALIUH. Kysuenos B.A. IIpaktuxkym
[Tonumepuzanus B Macce, pacTBOPE, IMYJIbCUU. 110 BEICOKOMOJICKYILIPHBIM
CHHTE3 OJUCTUPOSIA B AMYJIBCHH. COCIHHCHIM. / Bopomesk:
CHHTe3 cTHpOJIa B pacTBope. MeXaHH3M MPOTeKaHus peakiuy, | A3AATenbcKuii jom BIY,
OCHOBHBIC TPH CTaJIUH MpoIiecca. 2014. - 167 c.: cxem., Tabu. —
(Yuebuux Boponexckoro
rocyJapCTBEHHOI'O
yauBepcureta). — URL:
http://biblioclub.ru/index.php?
page=book&id=441593. —
Bubnuorp. B ku. — ISBN 978-
5-9273-2141-4. —c. 30
36. | IIK-1 HonHas nonuMepH3anys, ee BUIbl B 3aBUCUMOCTH OT nipupozbl | Xakumysumms FO.H. Xumust n

MOHOMEpA U THIIA IPUMEHAEMOI0 KaTaunu3aTopa.
KaTtnonnas nonumepuszanus. KaranuzaTopbl U COKaTaIM3aTOPhI.
Brnusinue npupoasl pacTBOPUTENS.

(u3MKa OJIMMEPOB.
DuznyecKkoe COCTOSHUE
MOJIMMEPOB: yueOHOoe
noco6ue. / Xakumymmua FO.H.
— Kazans: M3narenscTBo
KHUTY, 2017.-141 c.—
Texcr: anexkrponnstii / 9bC
"KoHcynbTaHT cTygeHTa'":
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[caiiT]. - URL:
http://www.studentlibrary.ru/b
00k/ISBN9785788222158.htm
l.-c.46

37. | IIK-1 AHWOHHAS IOJTMMEPHU3aIlns, IPUMEHSIEMBIE B PEaKITUN Tam xe, c. 51
KatanuzaTopbl. OCHOBHBIE CTaIMU Mpolecca. AHUOHHO-

KOOpAWHAIMOHHAS MoTUMepH3anus. TUIbl MPUMEHSeMbIX
KaTaJIn3aTOPOB.

38. | IK-1 IlonydyeHue noauMepoB METOIOM HNOIMKOHAeHCanuu. Ee Tam xe, c. 68

OCHOBHBIE 0COOE€HHOCTH, OTJIMYHUE OT PEAKLUH [TOJTUMEPHU3ALINY.
CrtpoeHnne MOHOMEPOB, CIOCOOHBIX BCTYIATh B PEAKITHIO
NoJMKOHAEHcanuu. OYHKIMOHAIEHOCTH MOHOMEPOB U UX
CHOCOOHOCTH 00Pa30BBIBATH JTMHEHHBIE U CETYATHIC TIOJINMEPHI.

ITpumepsr.

39. | IK-1 Cunres (heHOI0POpPMATIBIETHAHBIX CMOJI B IIETIOYHOH cpefe Kysuenos B.A. [IpakTukym
[lonukonaencauus ¢enona u QopMmanpaeruaa B IIEJIOYHON | O BHICOKOMOJICKYIISPHBIM
cpene. [Tonyuenue pe3onia, OTBEPIKACHUE €TI0 B PE3MUT. coepnenusM. / Bopores:

Wznmarensckuii nom BI'Y,
2014. - 167 c.: cxeMm., Tabm. —
(YueGuux Boponexckoro
rOCYAapCTBEHHOIO
yHuBepcureta). — URL:
http://biblioclub.ru/index.php?
page=book&id=441593. —
Bubmmorp. B xH. — ISBN 978-
5-9273-2141-4. — c.93

40. | IK-1 Cunres deHonodopmanbIeruIHbIX CMOJ B KUCIIOH cpere. Tam e, c. 92
[lomyuenne  HOBONaka TONHMKOHACHcanued  ¢eHoma C
(dhopmanprerniomMm B Kucioi cpene (PpeHomo-GpopmanbaeruaHas
CMOJIa HOBOJIAYHOTO THIa). MexaHHu3M Iporecca.

41. | IK-1 XVMHYECKHE PEAKIINH U XUMUYECKHE ITPEBPALLCHHUS Tam xe, c. 122
nonuMepoB. [lonnmepananornyabie NpeBpaLieHus.

42. | IK-1, Cunre3 mnonuBuMHHIaneTata. Pacder cremenHu stepuduxanuu | Tam xe, c. 124

K-2 (crenenu npeBpareHus, B %).

43, | IIK-1 Cunte3 noauBuHMIQOpMALs, TOJTUBHHWI(GOpMUaTa Tam xe, c.125

44. | IK-1 Peakuust HutpoBaHus uesnronossl. [lomydenue HutpaTtoB | Tam xe, c.126
LEJUTIONIO36l M HMCCIEOOBAaHMs  NPOAYKTOB  HUTPOBAHUS
(KomnoKcuH).

45, | IIK-1 Peaxrus otBepkaeHus snokcuaHon cMobl (3/1-10) amuaasivua | Tawm ke, ¢. 203
OTBEPIUTEISIMU

Bonpocs! k 1adoparopabiM 3ansaTusim (YK-2)

1. OcHoBubie moHsATHsA xumMuu BMC: mMoHOMEp, moJMMep, OJMTOMEpP, MaKpOMOJICKYJa, TMOJTHMMEpPHAs
1leNb, 3BEHO IeNH, CTeNeHb nojumepusanuu. Cesa3p Mexay MM Monomepa u nonumepa. Crenuduka
MTOHATHUS «MOJIEKYJISIPHAs Macca MOJIMMEPa» NPUMEHUTENBHO K MOJIUMEPHBIM BEILIECTBAM.

2. Ocnosuble otnunsg BMC or HMC. [IpupoiHbie 1 CHHTETHYECKHE TTOJTUMEPHI.

18



http://www.studentlibrary.ru/book/ISBN9785788222158.html
http://www.studentlibrary.ru/book/ISBN9785788222158.html
http://www.studentlibrary.ru/book/ISBN9785788222158.html
http://biblioclub.ru/index.php?page=book&id=441593
http://biblioclub.ru/index.php?page=book&id=441593

3. Kiaccudukamuss mommMepoB MO XUMHYECKOW TPHUPOAE aTOMOB, OOpa3ylIIHMX TJAaBHYIO IIeThb
MoJINMeEpa.
4. Knaccudukanus noJmMepoB 10 FTeOMETPUU CTPOCHUS UX LIeTIed MaKpOMOJIEKYJI.
5. Knaccudukanus moimmMepoB 1o XapaKTePUCTHKE PETYIIPHOCTH CTPOCHHUS TTIaBHOH 1ienu. [Ipumepsi.
6. Ctpykrypa noiaumepoB. J[Ba ypOBHSI CTPYKTYpPHOU OpraHu3alliy MOJMMEPOB: XUMUYECKOE CTPOCHUE
1enu, Konurypanus 1 KoHGpopmarys meru.
7. Knaccudukanus MNOIMMEPOB MO MNPUHAIICHKHOCTH MAKPOMOJEKYJIbl K OIpPEIeIeHHOMY Kiaccy
XMMHYECKUX coequHeHul. [Tpumepsl.
8. 'omomnonarMepsl U COMOIUMEPBL, TUIIBI conoauMepoB. [Ipumepsl.
9. Monekynsapaas macca (MM) moimMepoB, Kak cpenHsis KOJIMYECTBEHHAs XapaKTEPUCTHKA MacChl
MOJIEKYJI ITOJIMMEPOB.
10. Mertoubl OIIpeICIICHUS MOJIEKYJIIPHOU MAaccChl MOJINMEPOB: OCMOMETPUYECKUH,
BHCKO3UMETPUUYECKHH, TUDHPY3HOHHBIN.
11. Peaknuu cunre3a noiaumepoB. [lonnmepusanus, OCHOBHbIE XapaKTepUCTUKHU peakuuu. llemnas u
CTyIeHYaTas MoJIMMEepH3aIusi, UX OCHOBHbIE OCOOCHHOCTH.
12. PapukaneHas nosmmMepu3saiusi. CriocoObl MHUIIMUPOBAHHS CBOOOTHO-PATUKATBEHON TOJTMMEPU3ALINN:
¢boT0-, TepMHUECKOE HHUIIMUPOBAHKE, UCIIOIB30BAaHUE XUMUYECKUX HHUIIUATOPOB. [Iprmepsl.
13. CuHTe3 NoAMMEpOB peaknuel MOJIMMEpHU3alui, OCHOBHBIE CTaanuu mporecca. Poib HHTHOMTOPOB U
PEryasTOPOB PEaKLMK NOJTUMEPU3ALINH.
14. Monnas mnonumepusanus, €€ 3aBUCUMOCTb OT IMPUPOABI MOHOMEpAa M THUIIA IPUMEHSIEMOIO
KaTajm3aTopa.
15. Karanu3atopsl KaTHOHHOW TOJIMMEpPHU3AIMH, POJIb COKATalMW3aTopoB. MexaHuW3M mpolecca.
DneMeHTapHble CTaIuu, UX CKOPOCTb.
16. AHWOHHas MoJMMEpHU3aIs, IPUMEHIEMbIE B pEaKIIH KaTtann3atopbl. OCHOBHBIE CTAIMH MTpOIecca.
17. Cnoco6bl mpoBeAeHus peakiuuu nonumepusanuu. [Tonumepusamus B Macce, pacTBOpe, YMYIbCUH.
18. CtpoeHne MOHOMEpPOB, CIIOCOOHBIX BCTYNAaTh B PEAKIUI0 MOJMKOHICHCAINMH. PYHKIMOHAIBHOCTD
MOHOMEPOB U UX CIIOCOOHOCTh 00Pa30BBIBATH JTMHEHHBIE U ceTYaThie MoauMepsl. [Iprumepsl.
19. TlonydyeHue MOJMMEPOB METOJOM TONHMKOHAEHcAnu. Ee OCHOBHBIE OCOOEHHOCTH, OTJIIMYHE OT
peakLMy MOJTUMEPU3ALINH.
20. Tunsl peakuuii TOJIMKOHACHCAIMH. PaBHOBECHass M HEPABHOBECHAS IOJMKOHIEHCALUSA, TOMO- U
reTepononukonaeHcamus. [lpumepsr.
21. B 1939 r. amepukanckuii xumuk Kaposepc (kommanus J{10mOH) W3 ABYXOCHOBHOW aJWUTTMHOBOM
kuciotel  HOOC-(CH2)4-COOH u  rekcamerunenauamuna HoN-CHz-(CH2)s-CH2-NH2  monmydmn
BBICOKOMOJIEKYJISIPHOE COETMHEHHUE, KOTOPOE MCHOJIB3YIOT JUIsl IPOU3BOJACTBA CUHTETUYECKUX BOJIOKOH.
Hanummre ypaBHeHHE peakiuu, YKa)KUTE €€ TUIl U Ha30BUTE MPOAYKTHI PEAKLIUH.
Ilpumepwr 3-20 sonpoca bunrema.
1. YkaxuTe peakiuio noJIuMepHu3aluu:

A)nCH2;=CH2 —» (— CH2—CH2—)n

b) CH3 — OH + HBr — CH3Br + H20

B) Co:Hs0H + CH3COOH — CH3COOC2Hs + H20
I') nCsH1206 — (CeH1005)n + H20. OTBET MOSICHUTS.
2. U3 Kakux BEIIECTB MOJYYarOT HCKYCCTBEHHBIC BOJIOKHA?

A) HepTh; b) nemmonosa; B) kameHHBIH yrouib; I') npuponHsIii ra3
3. Knaccudumupyiite W HA30BUTE€ HIDKE MPUBEIACHHBIM TMOJUMEpP MO BCEM W3BECTHBIM IS HHX
krnaccupukanuaM (10  XMMHYECKOMY COCTaBYy MaKpOMOJIEKYNbI, IO COCTaBy OCHOBHOW IIeTH
MakpOMOJEKYyJbl, IO CTpoeHuo (popme, TreoMeTpUHM) OCHOBHOM IeMM  MaKpOMOJIEKYJIbI):
NOIUBUHULAYEMAM.
4. [IpocTpaHcTBeHHYIO (POPMY MOJIEKYJ UMEET CIAEAYIOUINI MOoIuMep:
A) pesuna; b)nemmono3a; B) cuHTetnueckuit kayuyk; ) mommmpornuiieH.

5. Uto sBIS€TCS aKTUBHBIM ILIEHTPOM TPH TMOJUMEPHU3ANNH BUHUJIOBBIX MOHOMEPOB B TMPHUCYTCTBUU
wHAIEEpyomei cuctemsl Fe?* + H202? OTBeT moscHUTS.
a) KaTUOH; 0) aHMOH; B) CBOOOJHBIN paJuKai; I') MOJIUMEPHU3aLUs HE IPOTEKAET.
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6. MexaHu3M TOJIMMEpHU3AIMK METUIMETaKpUiaTa B KHJIKOM amMMuake (Karamuszartop — kamui). Kak
U3MEHUTCS CKOPOCTh PEAKLIMU IIPH 3aMEHE KaJlus JIUTHEM?

7. Kakre MOHOMEpHI CITIOCOOHBI y4aCTBOBATh B paANKAIbHOMN nojauMepu3anun? OTBET MOSACHUTS.

a) OKCHUJI 3TUJIeHA; 0) GOopMalIbJIETHT; B) METAKPUJIOBAsi KUCJIOTA; T) aMHHOYKCYCHAsl KHCIIOTA.

BOHpOCLI K UTOIOBOMY 3a4€Ty IO TUCHHUIIJIMHE «XuMHus BbBICOKOMOJICKYJISAPHBIX coeTHUHEHUI»

(YK-2, IIK-1)
1. Ocnosnble otanuusg BMC or HMC. IlpupoiHble 1 CUHTETUYECKUE TTOJIUMEPHI.
2. OcHoBHble noHsATHA XumMu BMC: MoHOMEDp, nosiuMep, 0JIMroMep, MakpoMoJIeKyJia, HOJIMMepHast

LeNb, 3BEHO IENH, CTENeHb nmoiaumepu3anuu. Cesa3p Mexay MM moHomepa u nmonumepa. Crnenuduka
MOHATUSA «MOJIEKYJIIPHAsA Macca MOJIMMEPa» IMIPUMEHUTENBHO K IIOJUMEPHBIM BEILIECTBAM.

3. Knaccugukanuss momumMepoB MO NPUHAICKHOCTH MaKpPOMOJIEKYNBl K OINpPEISIIEHHOMY KJIaccy
XUMHUYECKHUX COCTUHEHH: MONMHO0NIe()HUHBI, TOTUIUEHBI, TOTUIPUPHI, TOTHAMHU/IBL, TOJIUKAPOOHATHI.

4, Knaccudukanus moimMepoB Mo XUMHYECKOH MPHPOJEC aTOMOB, OOpa3yrONIMX TJIaBHYIO IICTb
MoJINMeEpa

5. Krnaccudukanus mo reoMeTpiy CTPOSHUS TN MaKPOMOJIEKYIL.

6. ['oMmononumepsl U COMOAMMEPBI, TUIIBI CONTOIUMEPOB. [Ipumepsl.

7. Krnaccudukanus MOIMMEPOB IO XapaKTEPUCTHKE PETYISIPHOCTH CTPOCHHS TJIABHOW IEIH.
[Tpumepsr.

8. MeTo1bl TOTy4YEHHS BBICOKOMOJIEKYJISIPHBIX COCIMHEHU M.

0. Peakuuu cunTe3za nonumepos. [lonumepusanus, OCHOBHbIE XapaKTepUCTUKU peakuuu. LlenHas u
CTyIIeHYaTas MOJIMMEPH3AIUsl, HX OCHOBHBIC OCOOCHHOCTH.

10. PanukanbHas MOJIMMEPU3ALIUS. CrniocoOsr WHULIUUPOBAHUS CBOOOIHO-PAIUKATLHOM

noyimMepu3anuu: (GpoTo-, TePMUYECKOE HHHUIIMUPOBAHHE, HCIIOJIB30BAHHEC XHMHUYCCKUX WHHUIIUATOPOB.
[Tpumepsr.

11.  VonHas nmosumMepu3anus, €€ BUJbl B 3aBUCUMOCTH OT NPUPObl MOHOMEPA U TUIIA IPUMEHSIEMOT0
KaTajau3aropa.

12. Katnonnas nommmepnsanus. KartanusaTtopsl u  cokaranus3aTopbl. BiusHHEe nOpupoAb
pacTBOPUTEIIS.

13. AxHWoHHas TOJIMMEpH3alHs, NPUMEHSIEMbIE B peakiuu KaTanu3aTopbl. OCHOBHBIE CTaIUH
mporecca.

14, AHMOHHO-KOOpJMHAIIMOHHAS NoJUMepu3anus. TUIbl IPUMEHSIEMbIX KaTaJu3aTopOB.

15.  CnocoOsbl poBeieHUs peakliuu nonuMepusanuu. [lonumepusanus B Macce, pacTBOpe, SMYJIbCHH.
16.  Ilomydenume moauMepoB METOAOM MOJMKOHAEHcanuu. Ee OCHOBHBIE OCOOCHHOCTH, OTIMYHE OT
peaKuuy NOJIUMEPU3ALIHH.

17. CtpoeHre MOHOMEPOB, CIIOCOOHBIX BCTYNAaTh B PEaKLUIO MOJIMKOHIeHcani. DyHKIIMOHATBHOCTD
MOHOMEPOB U UX CIOCOOHOCTh 0Opa30BBIBATh IMHEWHBIE U CeTYaThle MOIUMEpHI. [Ipumepsl.

18.  Tumbl peakuuii MOJUKOHJCHCAIMN. PaBHOBeCHasI M HEpPaBHOBECHAs MOJIMKOH/ICHCANNS, TOMO- U
rerepononukonaeHcanus. [Ipumepsi.

19. Xwumuyeckwe peaknud ¥ XUMHUYECKHE IMpeBpamieHus moinMepoB. [lomumepaHamornvnele
IIPEBPALEHUS.

20. Peakuuu necTpyKuuu M CHIMBaHHS MOJUMEPHBIX Lened. dusndeckas AeCTPYKIMs, XUMUYEeCKast

TUAPOJIUTHUYCCKASA ACCTPYKOHA I'CTCPOLCIIHBIX IMOJIMMCPOB. TCpMI/I‘-ICCKaH, XUMHUYCCKas, OKUCIUTCIIbHaA
ACCTPYKI A, MEXAaHU3M peaKuHﬁ OKHCJICHHS IMOJIUMEPOB. AHTI/IOKCI/I)]aHTBI.

21.  Ctpykrypa nonumepoB. Konpopmarus makpomonekyi. [ MOKOCTh 1enu moIruMepOB.

22. ArperatHpie W ($a3oBble  COCTOSIHHSI ~ BemeCTB.  AMOpdHBIE,  KPUCTAUTMYECKHE,
KPUCTAJUTU3YIOLIUECS TTOJTUMEDPBI.

23.  Tpu usnyeckux COCTOSHUS aMOPQHBIX TOJMMEPOB. TeMIepaTypbl MEepeXxoJ0B: TeMIlepaTrypa

creknoBanus (Tc) u Temneparypa tekydectd (Tr). CTeknooOpa3HOe BHICOKOIACTUYHOE U BA3KOTEKyUee
COCTOSIHHE TTOJIMMEPOB.

24.  TepMoMexaHHWYeCKHE KpUBbIe aMOp(QHBIX TOJIMMEPOB. BiusHue MONEKyIsSIpHON Macchl
MOJINMEPOB Ha TEMIIEpaTypy CTEKIOBaHMSL.
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25. IIpupona pactBopoB BMC. CBoiicTBa pacTBOpOB NoaMMepoB. OrpaHUYEHHOE U HEOTPAHUUYECHHOE
HaOyxanue. @a30Bble AMArpaMMBbl COCTOSHUS PaCTBOPOB MOJUMeEpoB. CTyTHH.

26.  MonexynspHas macca (MM) nmonumepoB, Kak CpelHss KOJUYECTBEHHAs] XapaKTePUCTHKA MacChl
MOJIEKYJI [TOJINMEPOB.

27.  OmnpeneneHue MOJEKYJISIPHOTO Beca MOJIMMEPa BUCKO3UMETPUUECKUM METOIOM.

28.  OtHOCHUTENbHAsA, TNPUBEICHHAS W XapaKTEPUCTHUECKass BI3KOCTh, WX pa3MepHOCTH. CBA3b

XapaKTEePUCTUYECKOM BS3KOCTU C MOJEKYJISIPHOM Maccoi mojumepa. YpaBHeHue Mapka-XayBUHKa-
Kyna. Bucko3umerpus, Kak METOJ1 OIIpeieSICHUs CPEAHEBA3ZKOCTHON MOJIEKYISIPHOM MacChl MTOJIMMEPA.

29. Meronpl  ompeneneHHs ~— MOJEKYJISPHOM ~ MacCchl  IOJMMEpPOB: OCMOMETPHYECKHH,
BHCKO3UMETPHUECKUI, MeTO ] MU Py3UH, METO/ yIbTPAUCHTPHU(PYTUPOBAHUS, METO]] CBETOPACCESHHUS.
30.  Peakmum oTBepxIeHHA. IHUIMATOPHI U KaTalnn3aTOPbl OTBEpKAeHM. Touka reneodpa3zoBaHusl.
31.  Ponb MHTUOUTOPOB U PEryIATOPOB PEAKIIMU NOTMMEPH3ALIHH.

32.  KapOouenusle mnoiumMepsl. THUIBI MOJUMEPOB, CHOCOOHBIX KPUCTAIM30BATHCSA. 3aBHCUMOCTH

TEMIIepaTypbl CTEKJIOBAHUS OT XUMHUECKOTO CTPOCHUSI MOHOMEPOB.
33. Iommytunen. CrnocoOsl moxydeHus. CBOWCTBA MaKpOMOJEKYJ MOJUATHIICHA, B 3aBUCUMOCTH OT
crioco6oB nony4yenus. [Ipumenenue.

34. TomunpormieH. CriocoObl NOTyYeHHs, CBOMCTBA, IPUMEHEHHE.

35. [omuuzo0yrunen. CiocoObl MOTyYeHHUs, CBOHCTBA, IPUMEHEHHUE.

36. IMomuctupon. CrocoObl mosy4eHusi, CBOWCTBA, IPUMEHEHUE.

37. DneMeHTOOpraHHnYECKHe COeTUHEHUs. DmacToMepbl. [lomucumokcansl.

38. Ilonyuyenue gpeHoabHO-HOpMaIbACTUAHBIX CMOJ (HOBOJAUHBIE, PE30JIbHBIE).

39. Honmusuammxnopua. CriocoObl NOTYYEeHHUs, CBOHCTBA, IPUMEHEHHUE.

40. TNonmmyperansl. [lomydeHne, npuMeHEHHE.

41. Ionuakpunonutpui. [lonydyenue, npuMeHeHue.

42. TonuBunmnanerar. CrocoObl Moay4eHus, IpUMEHEHHE

Bonpocsl mo 0CHOBHBIM pa3aesiam
AUCHUNINHBI «XUMHUS BLICOKOMOJIEKYJISIpHBIX coenqunenuiny (YK-2, ITK-1)

1. [Tonyuenne BMC wMeronmom mnonumepusauud. MoHOMEpbl Ui cHHTe3a. MexaHU3MBI
MOJINMEPU3aLIH.

2. PagukaneHas nomumepusanus. MHunmaropsl. BiausHue pa3nuyHbX (akTOpOB HA paaMKaIbHYIO
nonuMepuszanuto. Ctaauu mporecca.

3. Karnonnas nonumepuzanusa. Karanusatopsl. Ctaguu npouecca. Kunetnka nonumepusanun.

4. AHunoHHas nonuMepusanus. THunurpoBanue, pocT LENU U 0OOPbIB LEHH.

5. AHNOHHO-KOOpAMHALMOHHAs nonumepu3aund. Karammzatop [urnmepa-Harra. Mexanusm
MOJINMEPU3aLIH.

6. CrniocoObl poBeieHUs: HoauMepH3anuu (B 0J10Ke, B pacTBOpE, CYCIIEH3UHU, SMYIbCHH).

7. Teopus cononmMepunsanuu. Paznnune Mexny paiuKalbHOW U HOHHOM CONOJIMMEPU3ALIHEH.

8. [TonydyeHne nonuctTuposna pagukaabHOW M MOHHOM noaumepusanve. XuMHU4eCKHe NpeBpalleHus
HOJUCTHUPOIIA.

9. OcobenHoctu 00pazoBaHMs MOJTUMEPOB METOOM NoiuKoHAeHcau. Teopus Kaposepca.

10. Krnaccudukanus mporeccoB MoiukoHeHcali. PaBHoBecHas nmojaukoHAeHcauus. JlecTpykuus u
OOPpBIB 1I€TIM MPU PAaBHOBECHOW MOJIMKOHICHCAIUH.

11. Cuntes nommamMuoB. [ uaponuTryeckas nojJuMepu3anust JJAKTaMOB.

DuU3MKO-XUMHS MOJTUMEPOB
12. TwunpoauHaMuyeckre CBOMCTBA MAaKPOMOJIEKYJ B pacTBopax. Buckozumerpus.
13. CBs3p XapaKTEPUCTHUYCCKOH BSI3KOCTH C MOJEKYJISIPHOM Maccod W CpPeIHHMH pa3Mepamu
MakpomoJekys. YpaBHenue Mapka-Kyna-XayBuHka.
14. Meroas! onpeneneHns CpeIHEBECOBOM M CPETHEUUCIOBON MOJICKYJISIPHONH MacChI.
15. Kiaccuueckass Tteopusi pactBopoB mnonumepoB @Duopu-Xarrunca. Koucranta Xarrusca,
BUpHAJIbHBIE KO3(DPUIIMEHTHI.
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16. PaBHoBecme B  pacTBOpax  IOJUMEP-PACTBOPHUTENb. | E€PMOJAMHAMHYECKUH  KpUTEPHUI
PacTBOPUMOCTH.

17. ruOKOCTh HEMHBIX MOJIEKYI U €€ CBA3b ¢ (PU3MKO-MEXaHUYECKHUMH CBOMCTBAMU MOJIUMEPOB.

18. Koudopmanus moauMepHbIX Lenei. Y cIoBUs, TOMYCKAIOIINE TOTHOE «CBOOOIHOE)» BpallleHHeE.

19. TennoBoe ABMKEHHE B MOJIUMEPHBIX TeaaX. CBOOOJHO-COUTICHEHHAS LIETIb.

Ddu3uKa MoJUMepoB
20. CgoiicTBa aMOp(HBIX U KPUCTALIMYECKUX MOIUMEPOB. TepMoMexaHWYecKre KpHBbIE aMOP(HBIX
IIOJINMEPOB.
21. BBICOKOAJIACTHUECKOE COCTOSHHE MOJMMEpoB. HIDKHMIA mpenen  MOJNEKYISIpHOW — Macchl,
HEOOXOAUMBIN AJIs1 IPOSIBJICHUSI BBICOKORJIACTUYECKOH 1e(hOpMariH.
22. Kpucrammueckue nmojuMepsl. BiausHue oprueHTanuu Ha MEXaHWYEeCKHe CBOMCTBA MOJIMMEPOB.
23. XuMudeckue MpeBpalleHus NoIuMepoB (MOIMMepaHalornYHbIe IPEBPaIleHUs], CIIMBAaHUE, OI0K- U
IIpUBUTasl conoaumepusanus). HaamonexynspHas cTpyKTypa IoJIMMEpOB.

[TpuMepHbIe BOMPOCHI K PYOSKHBIM KOHTPOIBHBIM IO TUCIHILIHHE
«X¥M¥UsI BBICOKOMOJICKYIISIPHBIX coenunennii» (ITK-1)
YeM O0TIIMYAIOTCS MTOTUMEPHI OT BEICOKOMOJICKYIISIPHBIX COCTUHEHUH?
Otnnure BMC 0T HU3KOMOJIEKYISIPHBIX COCTUHEHUI?
Homenxknarypa u ctpoeHue noiuMepos (KJIacChl U IOIKIIACCHI)?
Howmenknarypa u cTpoeHHre NoIMMepoB (TPYIIIbl, TOATPYIIIbI, BUABI)?
Buasl uzomepuu nonumepos?
[Ipupoansle nonumepsi?
Kayuyk u cuHTETHYECKHE TIOITMMEPHI?
OcoOpble cBOMCTBA MOTMMEPOB?
HanmonekynspHbie 00pa3oBaHus U3 MOJIEKYJI MOJIUMEPOB?
0. PenakcanuoHHbIe IPOLECCHI B TOJUMEPAX?
1. MounekynsipHO-MacCOBbIE XapaKTEPUCTUKU OTUMEPOB?
12.  CpenneuncnoBas U cpeiHeMaccoBasi MOJIEKyIsIpHble Maccel BMC?
13. Metozasl onpeieNieHus] CPEeTHEIUCIIOBOM U CPEIHEMACCOBOM MOJIEKYIISIpHBIX Macc BMC?
14. Dnactuueckas u rulacTuueckas nedopmanun’?
15. Tepmooanactuueckue 3hPexTs?
16. TIlpupona 3nacTUYHOCTH Kayuyyka?
17. 3aBucHMOCTH pa3Mepa MaKpOMOJIEKYJ OT JJIUHBI LENH, UI€aIbHbIN KITYyOOK?
18. PeanbHble KIIyOKH, BIUSHUE TEMIEpaTyphbl U PACTBOPUTENS HA UX pa3mep?
19. ®opma MakpoMOJIEKyIl B KOHIIEHTPUPOBAHHBIX PacTBOpaX M CTeKIax, Teopema diopu?
20. IIoBOPOTHO-U30MEPHBII MEXaHU3M T'MOKOCTH LIeTn?
21. Tepmoaunamuueckuii cerment Kyna?
22. llepcucreHTHas THOKOCTb?
23. Kwunermyeckas ruOKOCTh 1enu?
24. MexaHU3M IACTUYHOCTH MOJIMMEPOB, YIIPYTOCTh HJI€aIbHOTO ra3a?
25.  YrpyrocTb MOJUMEPHON CETKH?
26. Bs3KOYIpYyrocTh, €€ MEXaHu3M?
27. DHTameNHs CMemeHus it pactBopoB BMC?
28. Ilapamerp PactBopumocTu I'mnpaedpanTa?
29. DHTpomus cMemeHus 11 pacTBopoB BMC?
30. Teopus dnopu-Xarruuca?
31. Tlapametp B3ammoaericTBust Dopu-Xarruaca?
32. KosumratuBHble CBOWCTBA PaCTBOPOB MOJIUMEPOB?
33. HalOyxanwue noiaumepoB?
34. BS3KOCTb pacTBOPOB MOJIUMEPOB?
35. Ompenenenne MOJICKYIISIPHON MacChl TOJIMMEPOB U3 JJAHHBIX 110 BI3KOCTH PacTBOPOB?

RRO©oo NN E

22



36.
37.
38.
39.
40.
41.
42.
43.
44,
45,
46.
47.
48.
49,
50.
51.
52,
53.
54,
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74,
75.
76.
77,
78.
79.
80.
81.
82.
83.
84.
85.
86.
87.

[TonusnexkTpoauTeI?

Bs13k0CTh pacTBOPOB MOJIUAIEKTPOIUTOB?

CocTosiHHA, B KOTOPBIX MOT'YT CYHIECTBOBAThH ITOJIMMEPBHI.

TepMoMexaHUYECKHE KPUBBIE.

TepmomexaHndeckre KpUBbIE CTEKI000PAa3HBIX HOJIMMEPOB.

CeMelicTBO TEPMOMEXAHUYECKUX KPUBBIX JJIs1 TOJIMMEPTOMOJIOTOB.

BiusiHue NOBBIIEHHS )KECTKOCTH MAaKPOMOJIEKYJI HA TEPMOMEXaHUYECKUE KPUBBIE.
OneHka BEeIMUYMHBI CErMEHTA U3 TEPMOMEXAHUUECKUX KPUBBIX JUIsl TOJIMMEPTOMOJIOTOB.
BiusiHue pexuMOB HCIIBITAHUM HA XapaKTep TEPMOMEXAHUUECKUX KPHUBBIX.
Oco0eHHOCTH CTEKII000Pa3HOTO COCTOSHUS TTIOJIUMEPOB.

CBoOOHBIN 00BEM B TIOJIUMEPaX.

CTpyKTypHOE 1 MEXaHUYECKOE CTEKIOBAHHUE.

CriocoObl onpeiesIeHHs TEMIIEPATYPhl CTEKIOBAHMSL.

3aBHCUMOCTB TEMITIEPATYPBI CTEKIIOBAHUS OT CTPYKTYPBI MOJIMMEPOB U BIUSHHS JPYTUX (HaKTOPOB.
PacTspxenue cTekinoo0pa3HbIX HOJIMMEPOB.

Bnustare Temriepatypsl Ha KpUBBIE «1eopManus-HAIPSHKECHUE)» CTEKIO00Pa3HBIX MOJIMMEPOB.
BbIcOKO31aCTHYECKOE COCTOSHUE MTOJIMMEDPOB.

Kpucrannuueckue cocTosHUS TOJUMEPOB.

CrpoeHne KpUCTAIUIMYECKUX TOJIMMEPOB.

CKopocCTh KpUCTAJIIIN3ALUHU [TOJIUMEPOB.

BnusiHue Ha KpUCTAIUIM3ALUIO TTOJIMMEPOB Pa3IMUHBIX (PAKTOPOB.

Kpussie «aedopmanus-HanpspkeHHe) KPUCTAUTHYECKUX TOTMMEPOB.

PacTtsxeHne KpucTasIndecKuX MOJIMMEPOB.

TepMoauHaMHUKa CUHTE3A MTOJIMMEPOB.

IlenHple 1 CTyneHYaThIE MPOLIECCHI TOTMMEPU3ALINN.

CBoOoHOpaAMKaIbHAS TOTUMEPU3ALIHSL.

MeTobl MHUIIMMPOBAHUS CBOOOJHOPAIUKAIBHOM TOJTUMEPU3ALIH.

Kunernka cB060JHOpaAMKANIBHON OTUMEPU3ALIUH.

BnusiHMe KOHIIEHTpallMi HHUIIMATOPA U TEMIIEpaTyphl HA CBOOOJHOPAUKAIBHYIO TOJTUMEPU3ALIUI0
AKTHBHOCTH MOHOMEPOB B PE€aKIMIX CBOOOAHOPAINKAIBLHON MOJIMMEPU3aIUH.
Honnas nonumepuzanus.

Paznuuusa mexnay paaukaibHON U MIOHHOM MOJIMMEPU3ALASIMU.
HoHHO-KOOpAVHALIMOHHAS TOJIMMEPU3ALIUS.

ITommkoHaeHCAITHA.

OCOOEHHOCTH IETIHBIX U CTYNEHUYATHIX MTPOLECCOB MOIUMEPU3ALIUH.

CriocoObl IpoBeIeHUs POIIECCOB MOJUMEPHU3ALIH B IPOMBIIIIEHHOCTH.
OMyJIbCHOHHAS U CYCIIEH3MOHHAs MTOJIMMEPU3aLIH.

XapakTepHble 0COOEHHOCTH MaKPOMOJIEKYJI KaK PeareHTOB.

BnusiHue coceHNX 3BEHbEB Ha XMMHUECKHE IIPEBPALLICHHUS] MAKPOMOJIEKYL.
Maxkpomonekyisipable 3PPEKThl TP XUMUYECKUX MTPEBPALIEHUSIX MAKPOMOJIEKYJI.
KoonepaTuBHble B3aUMOJEHCTBUS P XUMUUYECKUX NPEBPAILIEHUAX MAKPOMOJIEKYIL.
CumBaHue MOJIMMEPOB.

BrichIxaHne Kpacok.

BynkaHuzanus kayqyKkoB.

OTBepKAEHUE SMOKCUIHBIX CMOJL.

JlecTpyKuus OJIMMEPOB.

TepMudeckas necTpyKuMs 110 paguKaIbHOMYy MEXaHU3MY.

HepanukaneHble peakiuu 1eCTPYKLUH.

TepMookucIuTENbHAS NECTPYKLHA.

DOTOAECTPYKIHA.

[TonmnMepaHanornyHble IpEeBpaIICHHUS.

XUMUYecKHUe MpeBpalieHus HeTI0I03bI.
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MeTtoanyeckne peKOMeHAANMH M0 OPraHU3alMu CaMOCTOSITeJIbLHOH PaboThl CTYAeHTOB
W3noxeHsl B IpuiiaraeMbIX HOCOOUSIX:
1. Yueopuna T.M. Beedenue 8 Xumuto 8bICOKOMONEKYIAPHLIX COeOUHeHull : yde0d.-MeTof. Tocodue st
CTYyICHTOB XHMHUKO-TeXHOJOTHYeCcKuX (akynbreToB. //T.M.Yuropuna, ®PI'BOY BIIO «CeBepo-OceTuHckuit
rocynapctBeHHbI yHuBepcuteT uM. K.JI. Xeraryposa» — Bianukaskas, 2018. — 87 c.
2. Yueopuna T.M. Ilpaxmuxym «Bvlcokomonekynsipuvie coeounenus»: y4e0.-METOA. TOCOOHE s
CTYy[ICHTOB XHMHKO-TEXHOJIOTHYECKOro (Qakynpreta (OakamaBpuar), HampaBienme — xumus (b1.5.13) /
T.M.Yuropuna; ®I'BOY BIIO «CeBepo-Ocertunckuii rocynapctBeHHblid yHuBepcuter uM. K.JI.XerarypoBa» —
Bnanukaskas, 2018. — 44 c.

Jumepamypa
1. 1O. JI. Cemuukos, C. ®@. XKunsios, C. JI. 3aiines. Beeaenue B xumuro ronumepos. —M.: Jlans, 2014. — 222 c.
2. Kupeer B.B. Bricokomonekymsipabie coennHeHus. //Y4eOHuK s 6akanaBpos. - M: FOpaiit, 2013.
3. IlIumonok M.B. CoBpemenHble monuMmepHble Matepuansl. / M.B. [lumornok. — MuHCK: BhImmiimas mkora,
2017. - 280 c.. WIL. - Pexum JIoCTyma: o MOJIITUCKE. — URL:
http://biblioclub.ru/index.php?page=book&id=560815. — bubauorp. B ku. — ISBN 978-985-06-2902-9. — Tekcr:
3JEKTPOHHBIH.
4. XakumymmH FO.H. Xumust u ¢puzuka noauMepoB. Ouzndeckue COCTOSHUS TOIMMEPOB : yueOHOe mocodue /
Xakumymnna 0. H. - Kazawp : UsmarensctBo KHUTY, 2017. - 141 c. - ISBN 978-5-7882-2215-8 - Tekcr:
AIICKTPOHHBII /! ObC "Koncymnprant cTynenra': [caiiT]. - URL.:
http://www.studentlibrary.ru/book/ISBN9785788222158.html - Pesxum qocTyma: mo mojmucke.
4. Kyzuenos, B.A. IIpakTukym 1O BBICOKOMOJNEKYJSpHBIM coeauHeHusM. / B.A. Ky3neno; MuHHCTEpCTBO
obpazoBanus 1 Hayku PD, dexepanbHoe rocy1apcTBEHHOE OIOKETHOE 00pa30BaTeNbHOE YUPEKICHUE BBICIIETO
npoecCuoHaIbHOTO 00pa3oBaHusl «BOpOHEKCKHI TOCYIapCTBEHHBIH YHUBEPCUTET». — BopoHex: M3narensckuit
noMm BI'Y, 2014. — 167 c. : cxeMm., Tabxn. — (YueOHuK BopoHekcKoro rocy1apcTBEHHOTO YHUBEpCHUTETA). — Peskum
noctymna: no noanucke. — URL: http://biblioclub.ru/index.php?page=book&id=441593. — bubmnuorp. B k1. — ISBN
978-5-9273-2141-4. — TekcT: 3NeKTPOHHEIH.
5. KypenkoB B.®., Bynapuna JI.A., 3aukun A.E. [Ipaktukym 1o ¢usnke W XUMHU BBICOKOMOJEKYISPHBIX
coenunenuii. — M.: Konoc, 2008.
6. Tyropckuii U.A., Ilynuna O.A. Beicokomonekynspusie coeauaeHus. — M.: MUTXT um. M. B. JlomoHOCOBa,
2015. - 72 c.
7. Cumbupckux E.C. CBoiicTBa pacTBOPOB BEICOKOMOJIEKYJISPHBIX COeAMHEHUH. - MuuypuHck: M3a-80 Muul'AY,
2014.-25c.
8. A. A. Tarep. ®usnueckas xumus monmumepos. // Tlox pen. A. A. Ackajnckoro. - 4-e u3z., nmepepad. u gom. - M.:
Hayunsiit mup, 2007.
9. INpakTukym o xumuu 1 pusnke nonumepos. //Tlog pen. B.®.Kypenkora. - M.: Xumust. - 1995.
10. uwonox M.B. Ctpykrypa noauMepssix tein.//M.B.1umonok. Mu.: BI'Y, 2003. - 38c.
11. Xoxinos A.P., Kyuanos C.H. Jlekuuu no ¢puznueckoit Xumun noiauMepos. — M.: Mup, 2000. — 192 c.
12. Bunorpamora C.B. [lonukoHeHcanmoHHbIE MpoIiecchl U moaumepsl. — M.: Hayka, 2000. — 371 c.

Bonpocsl kK caMOCTOATEIbHOM MOATOTOBKE CTYICHTOB 110 AMCLHUILIMHE
«XHUMHS BBICOKOMOJIEKYJISIPHBIX coennHenuin» (IK-1)

1. Knaccudukausi mOoITUMEPOB MO XUMHUYECKOMY COCTaBy, MO BEIMYUHE MOJEKYISPHOM Macchl, IO
MPOUCXOXKICHUIO, IO CTPOEHUIO OCHOBHOM LIETIH.

2. Knaccudukaiiys moimMepoB 0 XUMUYECKOW MPUPOE OCHOBHOM IIeTH, 1Mo (hopMe MaKpOMOJIEKYI, O
croco0y MOJTy4YeHus, 0 OTHOIIEHHUIO K HarpeBy.

3. [Nomumepuzamus. ['eTepouTHYECKUl ¥ TOMOJUTHUYECKUN pa3pblB BaJCHTHBIX CBsi3ed. PamukanbHas
nonuMepusanusa. MexaHu3M M CTaAuu paJuKaIbHOM NOJHMMepu3anuu. MHUIMaTopbl paauKalbHON
MOJIMMEPU3ALIUH.

4. Kunetnka paaukaibHOW monauMepu3anmu. Peaknum mnepenaun 1ienu. PexkomOwunarmus. Poct
MakKpOpaJrKaioB U oOphIB 1enu. BrusHue pa3nuyHpix (GaKkTOpOB HA PaAUKATHHYIO MOJUMEPU3AIHIO
(Temmeparypsl, TPUPOIBI KaTaau3aTopa, KOHIEHTpAIlMd MOHOMEpa, JaBieHus). PamukanpHas
cononmmepusanus. Teopus COnoIuMepU3aLui.

5. Karanmutnaeckas mnonuMepusanus. OTIWYUATETbHBIE YEPTHl 1O CPAaBHEHHUIO C  pPaJWKaIbHOM.

I/IHI/II_[I/II/IpOBaHI/Ie, POCT MAaKpOUOHOB, IMPCKPAMICHUC POCTA.
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6. Katnonnas mnonumepusamnusi. Bo3HWKHOBeHHE aKTHBHOTO IieHTpa. Karamusaropel. [lpumep
KaTaJIMTUYECKOW nonumepu3anuu B npucyrctBun SnCly.

7. KuHeTnka KaTMOHHOW NOJIMMEpH3allMU (3aBUCHUMOCTb CKOPOCTH IOJIMMEpPU3AallMU OT KOJIMYECTBa
KaTajau3aTopa, CTENEHW MOJMMEpHU3alMyd OT KOJIMYeCTBAa WHUIMATOpa U MoHomepa). Poib
COKaTaJIM3aTopa B KATUOHHOM IOJIUMEPU3ALINH.

8. Anmonnas nonmumepuszanus. Karanuzaropel. MexaHu3M aHUOHHOW MOJMMEPH3AMKA B MPUCYTCTBUHU
aMHJ1a Kalus B CPeJIe )KUJKOTO aMMHAKa.

9. CrocoObl OCymIeCTBIIGHUsT Tpolecca monuMepusanuu (OjI04Has, B pacTBOpe, AMYJIbCHOHHAS U
CYCIIEH3HOHHas).

10. Monnas conmonumepu3zanus. Pa3nuuns Mexay paaukaabHONH M MOHHOHM comonmMmepusanueil. Teopus
COIIOJIMMEP3aLlUH.

11. Ilonumepsl HeENpeAenbHBIX apoMaTH4ecKuX yrieBoaopoaos. Ilomuctupon. Celpbe, MexaHU3M
IIOJINMEPU3aLUH.

12. CnocoObl MONMy4eHHs] TOJNUCTUPOIA. XUMHYECKHE TpeBpaiieHust mnouuctupoia. I[lomyuenue
HMOHOOOMEHHBIX CMOJL.

13. lMomukonaencamusi. OcobenHocTn oOpazoBanus mnoimmepa. Teopust Kaposepca. Kmaccudukarms
IIPOLIECCOB MOJIMKOHICHCALINH.

14. TepmoguHaMuKa TOJHMKOHACHCAIIMK. MexaHu3M paBHOBECHOM ToyMKoHAeHcauu. [Iporeccsl
JeCTPYKLUUHU U 00pbIBA LIEMU NPH PaBHOBECHON MOJIMKOHACHCAIUH.

15. Cnoco6b1  monyuenue nommdTWiIeHTepedTanata. Ceippe. Xumuzm nporecca. OcoOeHHOCTH
noinydyeHus u3 aumerwinrepedptanata (AMT) u sTuneHrnukons, u3 TtepedraneBoil KHCIOTHI U
STHJIECHIJIUKOJIS.

16. Cunte3 nomuamunoB. Ceippe. IIpombinuieHHbIE  cOCOObI  MOJy4yeHHs. [ uaponuTHueckas
[IOJINMEPU3ALHS JIAKTAMOB.

17. Xumuueckue npeBpalleHHs IMOJIMaMUIOB  (3aMelleHuWe BOAOpOJAa B  aMMIHBIX  TIpyIna,
B3aUMOJICHCTBHE C (POPMAJIBIETHIOM B IPUCYTCTBUH KHUCIIOT).

18. Meroabl omnpezneneHus MOJEKYISApHBIX Macc moiaumepoB. CpenHeBecoBass U CpeAHEUYHMCIIOBAs
MOJIEKYJISIpHbIE Macchl. OCMOMETPUYECKUIT METO/.

19. VpaBuenune Mapka-Kyna-XayBunka. CBs3b XapaKTepHUCTUUECKOH BA3KOCTH C MOJIEKYJISIPHOM Maccoil
U CPEHUMHU pa3MepaMu MakpoMoJjeKys. Bucko3umeTpruyeckuil METOM ONpeneieHHs] MOJEKYJIIpHOM
Maccel  monuMmepoB.  OmnpeneneHue — CTENEHHM  CBEPHYTOCTH M (OpMBI  MakpOMOJEKYJ
BHCKO3UMETPUYECKH (3HAUCHUE TTOKa3aTeNs «a» B ypaBHeHUN Mapka-Kyna-XayBruHKa).

20. Indy3noHHBII METOA OIpeesieH!s] CPEeJHEBECOBON MoseKyIsapHOi Maccel. Metox Jlamma. Meton
yIbTpaleHTPU YT UPOBAHMUSL.

21. CBeropaccessHHE€ KaK METOJ OINpEAETeHUs CPEAHEBECOBOM MOJIEKYIIpHOH Macchl. XUMHYECKUMH
METO/I OTIpeieNIEHUSI MOJIEKYJIIPHOU MaccChl.

22. PactBopsl monumepoB. DakTophl, oOmnpeAeNAlONIMe pacTBOpeHHE U HaOyxaHHE IOJIMMEpOB.
Tepmonnnamuueckuit kputepuil pactBopumocTd. OneHka rubkoctu nenu. [ToHsTHs «XOopowmuiny u
«IIJIOXOM» PacCTBOPUTEIID.

23. Knmaccuueckast Teopusi pacTBOpoB monumepoB Diopu-Xarrmaca. 3aBUCUMOCTH OCMOTHYECKOTO
JABIEHHUS OT KOHLEHTpauuu noiaumepa B pactBopurene. Koncranta XarruHca, BUpHaJIbHBIE
K03 HULIHEHTH! U UX GU3UUECKUNA CMBICTT.

24. PaBHOBecue B pacTBOpax IMOJIMMEP-pacTBOpUTENb. BO3MOXHBIE Clydyal pacclOCHUS CHUCTEMBbI
aMop(HBIA TOTUMEP-pacTBOPUTENh. O-ycioBusi, 0O-pactBoputens, 0O-temmeparypa. Puznueckuit
cMbica O-temnepatypsl. «HeBo3myllieHHbIE» MAKPOMOJIEKYIIHI.

25. l'unpoarHamMuyecKkue CBOMCTBa MaKpOMOJIEKYN B pacTBopax. Bs3kocTh pa30aBiIeHHBIX pPacTBOPOB
(oTHOCUTENBHAS, YAETbHAs, IPUBEICHHAS, XapaKTEPUCTHUECKAs).

26. ['uOKOCTh IEMHBIX MOJEKYT U €€ CBf3b C (PU3MKO-MEXaHMYECKUMH CBOICTBAMHU IOJHMEPOB.
[loTeHunanbHOE 3HAUEHUE SHEPIMM BHYTPEHHEro BpalleHus. IlepemelnieHue OTIOENBbHBIX THOKHUX
Y4acCTKOB MaKpOMOJIEKYI.
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27. Kondopmarus nomuMepHbIXx 1eneil. OcHOBHbIE BHIBI KoH(popManmii. BHyTpeHHee BpalieHue
MaKpOMOJIEKYJI. 3aBUCUMOCTh MOTEHIUAIBHOM 3HEPrUH OT yIila MOBOPOTA. YCIOBUS, TOMYCKAIOIINE
IIOJIHOE «CBOOOJIHOE» BpaIllEHUE.

28. TeroBoe  JABIKEHHE B  TMOJMMEPHBIX Tenax. [loHATHE O  CTAaTHCTUYECKOM  CETMEHTE.
Tepmoaunamuueckas ru6kocts nenu. Kunernyeckas rudkocts nenu. CBOOOAHO-COUTIEHEHHAs LIETIb.
29. Haubonee BEpOSITHOE CPETHEKBAAPATUYHOE PACCTOSIHHUE MEXKAY KOHIIAMH MaKpPOMOJICKYJIbI.
Tepmoaunamuueckas BepoatHocTh Lenu. [lapamerp xkectkoctu nenu. DakTopsl, ONpeAessIONIUe
rHOKOCTh IIeTH ToJiuMepa (BeJIWYMHA MOTCHLIMAIBHOTO Oaphepa BpalleHHs, MOJEKYIsIpHas Mmacca,

4acTOTa MPOCTPAHCTBEHHOM CETKH, pa3Mep 3aMECTUTENIEH, TeMIIepaTypa).

30. CiocOOHOCTh TOMUMEPOB K KPHUCTATU3ALMKM (CTPOSHHE IEMH, 3HEPTrus MEKMOJIEKYISIPHOTO
B3aUMOJIEHCTBUS, THOKOCTD 1I€TIH, INIOTHOCTh YIAKOBKH MOJIEKYI).

31. CoiicTBa aMOp(HBIX M KPUCTAJUIMYECKUX IMOJIMMEPOB. TepMoMexaHHYeCKue KpHUBBIE aMOP(HBIX
nonaumepos. [IpakTuyeckoe 3HaueHne yueHHst O (pa30BbIX M (PU3MUECKUX COCTOSHUAX MTOJUMEPOB.

32. BBICOKOAJIAaCTHYECKOE COCTOSHUE IMOJIMMEPOB (TepMOAMHAMHKA). HWXKHHMI Tpenen MOJeKyIsIpHOU
Macchl, HEOOXOAUMBIN U1 IPOSIBIIEHUS BBICOKOAIACTUUECKON AedopMaru.

33. Bsskotekyuee cocrosHue moiauMmepoB. Kpucrammmueckne mnonaumepsl. KpuBas —pacTsKeHHS
KPUCTAJUINYECKOT0 NosinMepa. BiinsiHue opreHTalnyn Ha MeXaHU4eCcKrue CBOMCTBA MTOJUMEPOB.

34. CTpykTypa U OCHOBHBIC CBOWCTBAa MOJMMEPHBIX TeJN. AMOpPGHBIE U KPUCTALITMYECKUE TOTUMEPHI.
Temmneparypa crekiaoBaHus. MexaHu3M KpUCTaIIU3aLHH.

35. XuMHUecKne TPEBpalleHUs T[OJMMEPOB. Peakuuu, NTpPUBOAAIIME K YBEIMYEHHIO CTETECHU
NOJIMMepHU3alK (CIIMBaHKUE, OJOK- U IPUBUTAS COMOJIMMEPU3ALIUSA).

36. XuMuUecKkue TpeBpamieHuss NoiauMepoB. llonmMepaHanoruyHele MpeBpamieHust (MorydeHue
MOJIMMEPOB, CyIb(pUpoBaHue, MOAUDUKALUS, CYIb(OXIOPUPOBAHUE U T.11.).

37. HagmonekynspHast CTpyKTypa MOJTUMEPOB.

IMpumep aadopaTopubix 3ausaTuii (7 cemectp) (YK-2, ITK-1)

JIABOPATOPHAS PABOTA Nel

MMonumepusauus B macce (0J10Ke)
1.1. Llenv pabomer:

HccnenoBanue BIMSHUSA YCIOBUM IIOJUMEPHU3ALMM HAa CBOMCTBA IOJIMCTHUPOJA, IOJUMETHWIMETAKpWIaTa, I10Jy4acMOro
TEPMUUECKON paJUKaIbHOU [IOJIMMEPU3ALUEl B Macce.

1.2. Iloozomoeka k pabome:

1. U3y4uuTh 3aKOHOMEPHOCTH paJUKaIbHON NOJUMEPU3ALIMH IO KOHCIIEKTY JIEKIUI U PEKOMEHI0BAaHHOM JTUTEpaType.
2. B paboueii TeTpaau MpeacTaBUTh:

a) CXEMBI PEaKIUil OTIACITBHBIX CTAINH TOTUMEPU3AIUH;

0) KMHETUYECKHUE YPABHEHMSI, OIMCHIBAIOIINE MIPOIECC MOJUMEPU3AIIUU B Macce.

3. Hammcatp ypaBHEHHE TIONMMEPH3ALUHU CTUPOJIA, METIIIMETaKpHIIaTa B IPUCYTCTBUH mepekucu 6ernzomna (I15).

4. [ToArOTOBUTH U 3aITOJHUTH TAOJIUIIGI JJIs 3aIIUCH PE3yJIbTaTOB.

1.3. Pabouee 3a0anue:
1. HpOBCCTI/I HOJ'II/IMepI/ISaL[I/IIO CTI/IpOJ'Ia, MCTI/IHMeTaKpI/IHaTa B YCHOBI/IHX OHOI'0O U3 CHeHyIOIIII/IX BapI/IaHTOBI

a) temmnepatypa 60, 70 u 80°C; konmnuectso I1b 0,5% macc. (0T MOHOMEpa); MPOAOIKUTENBHOCTE 3 Haca;

0) temneparypa 80°C; xommuectBo wuuuimaropa IIb 0,1%; 0,3%; 0,5% wu 0,7% wmacc. (oT MoOHOMeEpa);
MPOJIOIDKATENBHOCTH 3 4aca;

B) Temmepatypa 80°C; xommyectBo unumaropa 116 0,3% u 0,5% macc. (0T MOHOMepa); MPOAOIKUTEIBHOCTE 2
WM 3 4aca;

r) Temneparypa 90°C; konmaectBo nautmaropa I1b 0,1%; 0,5% macc. (oT MoHOMEpA); MPOIOIDKATEIHHOCTD 1, 2 1
3 yaca.

2. B xaxmoit amiryie onpeesuTh:

a) BBIXOJ mmonmMepa (BT U %);

0) ckopocTh monmMepu3anuu (B %/dac mim %/MuH, B MOJIb/J-CEK).

26



3. Tlony4yeHHbIe pe3yibTaThl CBECTH B TAOJHUILY M MMOCTPOUTH TPA(UKH 3aBHCUMOCTH CKOPOCTH TOJUMEPHU3AIIUN OT
HcCIeIyeMoro gaxkropa.
4. CnenaTh BBIBOBI O BIUSIHUN HCCIIEAYEMOTO (hakTopa Ha MPOIECC MOJUMEPH3AInHd MOHOMEpA.

1.4. Peaxkmuesl u npuoopoi:

PeakTupb
Crupon 9-10T;
Mertunmerakpunar 9-10T;
Ilepexucs OeH30MMa (110 3aaHUIO);
Tomyomn 80-100 mum;
OrtaHon (TUAPONHU3HBIN) WK
METPOJICHHBIH APHUP 400-600 mi
Hpudopet

AMIynsl;

MukpoOropeTka eMKOCTBIO 5 MIT;
Koi051 KoHnueckne eMKOCTRIO 50 MiT;
KanenbHast BOpoHKa;

CrakaHbl eMKOCTBIO 250 MiT;
Boposka;

Yamku Iletpu

1.5. Memoouueckue pekomeHOayuU O bINOJIHEHUIO IKCHEPUMEHMATLHOU YacCmU

B deTsipe ammynsl 3arpyxar0T yKa3aHHOE B 33JaHAU KOJIMYECTBO WHHUIMATOPAa M MO 2 T CTUPONA. AMITYJEI
3aKpBIBAIOT KOPKOBBIMH TpoOKamu. [locie pacTBOpeHNsT HHUIIMATOpa aMITyJIbl TIOMEIIAIOT B TEPMOCTAT C 3aIaHHOM
TEMIIEepaTypoil W BBIACPKUBAIOT HeoOXoanMoe BpeMs. [lo OKOHUaHMM TOJIMMEPU3ALUHN OXJIAXKAAIOT aMITyJIbl,
MOJIMMEP PACTBOPSIOT B apOMaTHYeCKOM WM XJIOPUPOBAHHOM YIJIEBOJOPOJAE, OCAaXIAIOT B CIOUPT HIIH
MIETPOJICUHBIN APUP, TPOBEPSIS MTOTHOTY OCAKICHISL.

[Tonumep MpOMBIBAIOT OCaIUTENEM, OTQHIBTPOBBIBAIOT U CYIIAT B MPEIBAPHTEIFHO B3BEIICHHBIX Yamikax [letpu
CHayajla Ha BO3Ayxe, a 3aTeM B Tepmocrtate npu 60-70°C wnm B Bakyym-mkady npu 30-40°C 1o mocTosiHHOM
MaccChl.

1.6. Dopma 3anucu pe3yromamos
3arpyska Brrxon CkopocTh
Monowme | WHunumarop IoMmMepa NIOJIMMEPHU3ALNN
Ne = = T, Bpewms, 1
OIbITa = 3 ° 3 °C pems, 0 %/uac
~ 8 = ~ =S = r Y% o MOJIB/JI-C
= g g %o/MUH
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1.1. Illens pabomwi:

HccnenoBaHue BMSHUS YCJIOBHUM MOJMMMEPH3ALMM HA CBOMCTBAa IIOJIMMEPA, IOIYy4aeMOrO PaJuKaIbHOU
MOJMMEPH3ALIMEN B CYCIICH3HU.

JIABOPATOPHAS PABOTA Ne 2
IHommepu3anus B CyCIIeH3UMH

1.2. Iloozomoeka k pabome:
1 U3yunrh 3aKOHOMEPHOCTH PAJIUKATHHON MONUMEPHU3AIMU 110 PEKOMEHJIOBAHHOW IUTEPAaType W KOHCIIEKTY

JICKIIUH.

2. B paloueii TeTpau MpeCcTaBUTh:
a) CXEMBI peaKIWii OTIEIFHBIX CTaINH ITOJIMMEPH3AIIHN;
0) KMHETMYECKHE ypaBHEHUs], OMMCHIBAIONINE MIPOLECC TOJIUMEPU3aH B CYCIIEH3UH (3aBUCUMOCTB CKOPOCTH

MOJIMMEPH3AMA U MOJICKYJIAPHOM MacChl OT TEMIEpaTypbl TMPOBEACHUS pPEaKH, OT BPEMEHH CHHTE3a, OT
KOHIICHTPAIIN WHUIIAATOPA).

3. Harmmcate ypaBHeHHE TOJIMMEpH3AIMU CTUPOJIA, METWIIMETAKpHiIaTa B TIPHCYTCTBHM TIEPEKHCH Jaypulia W

JIMHATPHIIA a30-OUC-U30MACIISTHOM KHUCIIOThI B KAUECTBE MHUITUATOPA.
4. TloAroTOBHUTH ¥ 3aTIOHUTH TAOJHUIIBI TS 3aTIFICH PE3YITETATOB.

1.3. Pabouee 3a0anue:

1 TlpoBectn momMMepH3alIo CTUPOJIA, METIIIMETAKpUiIaTa 10 OJTHOM W3 PelenTyp, MPUBEICHHBIX B TaOIHIE, MPH

cnemyrorieM pexume: 85-90°C -24., 98-100°C -1 1.

]

OnpenenuTs BbIXOA mofmMepa (BT U %).

3. Pe3ynbTaThl ONBITOB CBECTH B TAOJIHILY.

1.4. IlIpuéopwt u peakmueni:

PeakTuBbL:

Crupon, metunveTakpunar [Ipuoop 11t cycrieH3noHHON

(cBexxeriepernannbie) - 20-40 v

[puGopsr:

noymMepu3armu (puc. 1.);

JIICTWLTAPOBAHHAS Boza - 40 Mt BOIsHAs OaAHS;
niepexuch aypria wm JJAK - K0J10a byH3eHa;
B COOTBETCTBUH C PELICTITYPOIL;
CTaOMITM3aTOP - B COOTBETCTBUH BOpoHKa broxHepa;
C peLeITypol;
yamka [ lerpu nim acoBoe CTEKIIo
Tabma 2
dopma 3amucH pe3yJbLTATOB
Ne 3arpyska Bpe-
M, Brixon
MOHOM( B -
OHOMED VHULIMATOP o1a cTa0UIM3a-Top qac. romMepa

BCC.

Bec. | %ot

. MOH.

Bec. | % or
q. MOH.

Bec. % oT
q. MOH.

T°C

%
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Puc.1 [Ipubop asst CyCrIieH3UOHHOU MOJIMMEPU3AIIUN
1 - kpyrioaoHHas 3*-ropias konba
2 - MelIanka ¢ IPUBOIOM H TUAPO3aTBOPOM; 3 — 00OpaTHBIN XOJIOIHIHHUK

15. Memoouueckue pekomenoayuu no eviNOIHEHUIO IKCHEPUMEHMATLHOU YaACU

B crakane (wmn nmpoGupke) pactopsitoT 0,34 T NOMMBUHUIOBOTO criupTta B 60T AUCTHUUTMPOBAHHOMN BOJIBI MPH
HarpeBanuu 10 60°C.

Boamslit pacTBOp MOJMBUHUIIOBOTO CIUPTA, OXJIAXKICHHBIH O KOMHATHOM TeMIiepaTypbl, 3aIMBatoT B 2*-3*-
TOPIIYIO KOJIOY eMKOCTBEO 250 M1, CHAOKEHHYIO MEIIAJIKON U 00PaTHBIM XOJIOUIEHUKOM.

3aTeM OTIENBHO B MOHOMEPE PACTBOPSIOT MHULIMATOP: TIEPEKHCH JIaypHIla WM JUHUTPUI a30-01C-M30MAacIIsTHON
kucnothl. [locne noaHoro pacTBOpeHHss MHULMATOPA CTUPOJI BBUIMBAIOT B KOJIOY.

Brumouaror Memanky, mycKaroT BOIy B XOJOIWIBHHK M OIYCKAIOT KOJIOY B BOJsAHYI0 OaHro. [Tpu MHTEHCHBHOM
NepeMelMBaHUY OAHNUMAOT TeMiiepatypy 10 80° C 1 mpOBOIST MOMMMEPU3ALIMIO TI0 33JaHHOMY PEXKHUMY.

CKOpOCTh MEIIANKH PETYMPYIOT TaK, YTOOBI CTUPOI Pa30MBAJICS HA OTAENBHbIC IIAPHKH (TPaHyJIbl) HEOOBIIIOH
BEJIMUMHBI, HE COSIMHSISICH B OOLIYI0 Maccy. YCTAaHOBICHHYIO B Hauyaje MpoIecca MOCTOSHHYIO CKOPOCTh MEIIKU
HEOOXOMMO TOJIEPKUBATh B TEUEHHE BCETro Ipollecca MOJMMEpU3allH, HE JIOMyCKas OCTAHOBKH MEIIAJKHA BO
m30eKaHne CITUITAHKS IIAPUKOB M 00pa3oBaHus 0ecOpMEHHOT0 KOMKA MoJIuMepa

B Gane pexomeHyeTcs TOANEPKUBATh 38JaHHYIO TEMIIEpaTypy, He JA0IyCcKasl Iieperpena

KoHTpornem okoH4YaHHS PEeaKIMi MOKET CITY>KHUTh OITYCKaHHE IIAPUKOB MOJIMCTUPOIIA Ha JTHO KOJIOBI BCIIC/ICTBUC
YBEJIMYEHHS! UX INIOTHOCTH NP KPAaTKOBPEMEHHON OCTAHOBKE MEIIAJIKH.

I'0TOBBII IPOAYKT OTHHIBTPOBBIBAIOT, HPOMBIBAIOT, IPOCYIINBAIOT 1 B3BEILUBAIOT.

ITpOMBIBKY OCYIIECTBIISIFOT JAWCTHUIMPOBAHHON BOJIOM, MCIOJB3ys BOPOHKY broxHepa u konOy byH3ena
IIpombIThIe TpaHysbl IepeHocsT Bo B3BemeHHyto Yarmky [lerpu u cymar npu 50°C B TepMocTaTe WM CYIIHIBHOM
mkagy (Tabm. 1).

Penenrypb! 1J1s1 I0JTyYeHuUs1 HOJMCTHPOJIA B CYCIIeH3UH (B Bec. I)

Howmep peuentypst
KomnoHeHTBI

1 2
Crupon 10 10
Boma quctuimpoBaHHast 60 25
Ilepexucs naypuna 0,5 -
INoNMBHHUIOBEIA CIMPT 0,34 0,5
JlmHuTpun a30-Orc-U30MAaCIITHOM KHCIIOTHI - 0,1
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JIABOPATOPHASI PABOTA Ne 3
Onpenesnenue BSI3KOCTH U MOJIEKYJISIPHOI Macchl HOJIMMEPOB

Ienv pabomor:
N3meputhb BA3KOCTH PACTBOPOB MOJIUMEPA U BEIYUCIUTH €T0 MOJICKYJISIPHYIO MaccCy.

Ipuboper:

- KOJIOBI C MPUTEPTHIMU MPOOKAaMHU eMKOCTBEO 25-100 M,

- TpayupOBaHHAs! IMUITETKAa eMKOCTBIO 5-10 M1 ¢ aenenusamu o 0,2 v,

- BUCKo3uMeTp YOemtona ¢ auamerpom 0,5-1,5 mu,

- TepMOCTaT JUIs MOAEpKaHUs TeMIepaTypsl n3MepeHns ¢ ToyHocThio 0,01°C.

- Pe3UHOBASI TPy,

- creksisHEBIN GrIbTp LotTa Nel mm Ne2,

Buckosumerp VYOemnoma MO3BONSET ONPENETHTH BA3KOCTH PACTBOPOB IOJMMEpa MPH  Pa3IUYHBIX
KOHIICHTPAIHSIX.

4 5 6
Tya/C Inn 1 .
f’]» f?IZDTN - ﬂ P
ﬁ/ y
16 18 .
18 15
14 14
13 I !
o9 02 03 g
G,2/100mn

Puc. 1. Buckozumerp Yoewioga

1 -pesepByap;

2 - I3MEpUTEIHHBIN IAPHK;
3 - KamwIp;

A, b - MeTKH;

4,5, 6-TpyOKH

Iloozomoeka euckozumempa:
Bucko3umeTp TIaTeNnbHO MOKOT TOPSUYE XPOMOBOI CMECHIO, 3aTeM OOJBIINM KOJHMYECTBOM TOPSYEH BOIIBI,
OIIOJIACKMBAOT JUCTWIIIMPOBAHHOM BOJIOM U CyLIaT.

Iloozomoeka nonumepa:
O6pa3zer nmonmmepa HeOOXOAUMO OYHCTHTH OT MPUMECEH MePEOCaAKIECHUEM 1 BBICYIIHTH 10 TIOCTOSIHHON MacChl

B BaKyyM - Kady.

IlIpuzomoenenue pacmeopa noaumepa:

V3MenpueHHBIN 1 BBICYIIICHHBIN TTOJIMMEP PACTBOPSIIOT B MOJXOSIIIEM pacTBOpHTENIE (JUTT KOTOPOTO B TMape ¢
JAHHBIM TIOJTAMEPOM UMeroTCsl TabnmmuHeie naHaeie K u o). PactBopuTens mpemaBapuTeIbHO HEOOXOANMO TIEPETHATE.
Hagecky nonmmepa modouparoT TakuMm 00pa3oM, 9ToObI ISt UCXOIHOTO PACTBOPA MOIMMEPa OTHOCUTEITBHAS BS3KOCTb Mom.=
1,5 mpu Temrieparype mamepenus. PacTBop (GMIIBTPYIOT OT B3BEMICHHBIX YaCTHUI] Yepe3 CTEKITHHBINA (prbTp Nel v Ne2,
JInst iCKITIOYeHNsT BOBMOXKHOCTH M3MEHEHHsI KOHIICHTPAIMK PacTBOpa MEPBYIO0, OYEHh HEOOINBIYIO TOPIUIO (pritbTpara
0TOpaCHIBAIOT.

IIposedenue uzmepenuii:

B Buckosumerp uepe3 TpyOKy 4 HaIMBAIOT OKOJIO 5 MJI PAaCTBOPUTENS, YCTAHABIMBAIOT BUCKO3MMETD B
TEPMOCTaT W BBIACPKMBAIOT MpU Temrieparype mmepernst 10-15 muH. K TpyOke 5 mpHCOeqUHSIOT PE3NHOBYIO TPYILY,
3aKpBIBAIOT KpPaH Ha TPYOKe 6 M C IIOMOIIBIO TPYILIM TPKIBI MPOMBIBAIOT KAMILUEIP 3 U M3MEPHUTEIIbHBINA IIapuK 2,
BCACHIBAs KHUIKOCTh Ha 1 cM BbIIIe BepxHel MeTKU. [locie 3Toro cHoBa 3aMoNHAIOT KAMWLIAP U U3MEPUTENBHBIN IIapUK,
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OTKpBIBAIOT KpaH Ha TPyOKe 6 M OTMEYAIOT 10 CEKyHAOMEpPY BpEMsI NCTEUCHHUSI PACTBOPUTEINS OT BEPXHEH MO HIDKHEN
METKH N3MEPUTETHHOTO IIapuKa 2.

Bpemst icTeueHus onpenensioT He MeHee 5 pa3 u OepyT cpefiHee 3HaUCHHE.

Ecimm pesynmbraThl n3mepeHuil oTamvatorcsi Oonee yem Ha (0,2 cek., MX OTOpachIBalOT U COOTBETCTBEHHO
YBEIMYMBAIOT YHCIIO H3MEPEHUI.

OrmpenenuB BpeMs HCTEUSHUST PACTBOPHUTEN {o, yau, CITMBAIOT PACTBOPHTEND Yepe3 TPYOKY 4, BBIIABINBAS €T0 W3
KamuTsIpa MpH IIOMOILH TPYIIH, a 3aTeM YAAISIOT OCTAaTKH PAaCTBOPHUTENS BOIOCTPYHHBIM HACOCOM, MIPUCOSTUHEHHBIM K
TpyOKe 4.

B cyxoiif Bucko3umMerp depe3 TpyOKy 4 BHOCST TPpaJyHpOBaHHOW NHIETKOW SMIT pacTBOpa TMONMMEpa W CHOBA
YCTaHABJIMBAIOT BHUCKO3UMETP B Tepmoctar. [locne 15-TM MHHYTHOTO TEpMOCTATUPOBAHUS MPOMBIBAIOT KAMLLIP U
W3MEPUTEIHHBIA MIAPHK yKa3aHHBIM BBIIIE CIIOCOOOM M M3MEPSIIOT HE MEHee 5 pa3 BpeMsi MCTEUeHHs pacTBopa t, He
3a0BIBast TIPU ITOM OTKPEIBATh KpaH TPYOKH O.

Ecimi Mom MCXOAHOTO pacTBOpa OKaKETCSI 3HAYMUTENBFHO Oombie 1,5, To pacTBOp pa3OaBistOT B BHCKOZHUMETPE,
NO0ABIISIST TIMIIETKON OTIpe/ieSieHHOe KOMM4YecTBO pactBoputerd. Ilocne mo0aBieHus] pacTBOPHTENS pacTBOP TIIATEIIHHO
TepeMelIMBAIOT HarHETaHUEM BO3yXa IpyLIei uepe3 TpyOKy 5 MpH 3aKpbITOM KpaHe TpYOKH 6.

Kaxxapiii pa3 mocne pa3daBieHus KamwuLsp U U3MEPUTENBHBIN MAPHK TPKIBI MPOTONACKUBAIOT PACTBOPOM.
Ecnut Mow MeHbIIIE 1,5, TO IPUTOTaBIMBAIOT HOBBIIA, 00JIee KOHIICHTPHPOBAHHBIN PACTBOP.

PactBop ¢ Mom Omu3koli Kk 1,5, pa3sbaBisrOT IS MOCTCAYIOIIMX U3MEPSHHN BS3KOCTH TaKUM OOpa30M, YTOOBI
WHTEPBAIBI TMOMYYaeMbIX KOHIICHTpALMH ObLTH NMPUOIM3UTENIFHO ONMHAKOBHL [l 3TOro K 5 MJ Takoro pactBopa
nocnenoBatenbHo nodasmstor 0,75; 1,0; 1,25; 2,0 m 4,00 M pacTBOpHUTENSI, IPHYEM Mo HaHOOJIEE pa30aBICHHOTO
pacTBopa He JIOIbKHA ObITh MeHbITe 1,1.

Bpewmst rictedeHus moimy4aeMpIX TakiM 00pa3oM pacTBopoB ¢ koHteHTparmsiMi C1, Co, Cs, Cs 1 Cs 0603Ha9aeTcs 1y, B,
ts, b, t5 (C1 - KOHIIEHTpALIHS KCXOIHOTO PACTBOPA).

[lo oOkoHYaHMM W3MEpPEHUI PACTBOP BBHUIMBAIOT W3 BHCKO3UMETPA, @ BHUCKO3MMETp 2-3 pa3a TUIATEIBHO
TIPOMBIBAIOT PACTBOPUTENIEM C OOs3aTENFHBIM MHOTOKPATHBIM TPOMBIBAHMEM KAMMIUIApAa W WU3MEPHUTENBHOTO IIapuKa,
MOCJIe Yero MPOBEPSIOT BpeMsi UCTeueHHs: pacTBopHtens t0, «n CpenHee 3HaueHHe 10 MOHKHO BOCTIPOM3BOIMTHCS C
TOYHOCTBIO 710 0,2-0,3 ¢. Pe3ynbTaThl M3MEpeHHIA BHOCST B TaOJIHUILY.

BpeMﬂ HCTCYCHUA PACTBOPOB IIPU UBMEPCHUH BA3KOCTH

PactBopureins PactBopsl nonumepa PactBoputens

tO, Hau. tl t2 t3 t4 T5 tO, KOH.

s pacTBOpa Ka)kJ10M KOHILIEHTPAI[MU TPOBOAAT S U3MEPEHUN U ONIPEAENSAIOT CpeIHEE 3HAUEHNE U
OIMOKY N3MEPEHHIA.
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Oobpabomka pe3ynromamoe IKCHEPpUMEHmMa:

t

OTHOCHUTEIbHAS BI3KOCTD: Do, = —
ot
0

n—-n, t-t,

YaenpHasd BA3KOCTD! Mo = 77— = " =1, —1 IIpuBeneHHas BA3KOCTD: Nopua. =
0 0

ny().
C

Puc.2. 3aBucuMocCTh NpUBeJeHHOIT BA3KOCTH 0T KOHIIEHTPAI[MH PACTBOPA MoJIUMepa

1,2 -
1,0 47
0,6 -

0.6

v T T v ¥ M 1 L] T ¥ T M 1
6.6 0,1 0,2 03 0,4 05 06 0,7 0,8
c,if100 mn

.n
XapakTepucTuieckas BI3KOCTh: [77]= fim 22

C—0

3aBHCHMOCTh XapaKTEPUCTUUECKON BSI3KOCTH OT MOJIEKYJISIPHOW Macchl nmojimMepa (ypaBHeHne Mapka —
XayBHHKA):

[7]=K-M*
3HavyeHne KOHCTAHT K U ol 711 HEKOTOPBIX Map MOJIMMEP-PacTBOPUTEIs IPUBEIEHBI B Ta0I. 2.
Tabmnuma 2
[Tomumep PactBopurens T, °C K-10* a
[Moauakpunonntpui (ITAH) Jumernndopmamus 25 3,92 0,75
[Nomumernnmerakpuiat (IIMMA) AneToH 20 4,52 0,62
Homieribon Benson 20 1,23 0,72
P Tonyon 25 17 0,69
TTOJTMBHHHUIIOBBINA CITUPT Bona 25 3,0 0,50
[MoaudTunenrepedaiar DeHon 50 5,52 0,71
3aoanue:

ITomyunTe OT mpenojaBaTenss MOJMMEpP M PacTBOPHUTENh, COCTaBbTE IUIaH HccienoBaHuil. Ha ocHoBe
9KCIEPUMEHTAIBHBIX JIaHHBIX paccuuTaiiTe MOJEKYISIpPHYI0 Maccy IoirMepa. Pe3ynpTaTsl 3KClIepUMEHTa
odopmuTe B BUIE TAOIUIIBI U CHIETANTE BHIBOIBI.
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8.2. OneHoOYHbBIE CPeACTBA ISl POBEACHUA PYOEKHOM aTTeCTAMHU
TecTbl 17151 pyOesKHBIX aTTecTANMMT
TecTtupoBanue — axkTHBHas (Qopma NPOBEPKH IMOITYUYEHHs] CTYIEHTOM 3HAHUI, NMPOBOJUTCS B
ANEKTPOHHOU (hopMe, Ha €IUHOW WHTEpHET-TUIaTGopMe B CHCTEME IEHTPATM30BAHHOTO TECTHPOBAHUS
COT'Y Moodle:http://Ims.nosu.ru

IIpumepsbl TeCTOBBIX 3aJaHNH K PYOe:KHBIM ATTECTALMOHHBIM KOHTPOJIbLHBIM padoTam 1o
aucuuIInHe «BpicokoMoliekyasipHble coeqnnenus» (oopasupi) (IIK-1, YK-2)

baok 1

[Tpu anHMoHHOM OMMMEPHU3ALIMU PACTYIIHUE TN HECYT Ha KOHIIAX
YAaCTUYHBIN WJIM TIOJIHBIN MOJOKUTEIBHBIN 3apsij

YACTUYHBIN WJIU TOJHBIA OTPUIIATEIbHBIN 3apsia

CBOOOJIHBIN panuKan

KaTHUOH-PaIUKaI

Karanu3zatopamu aHMOHHOH NOJUMEPU3ALUU SBIISIOTCA
3JIEKTPOHOAKLEITOPHBIC BELIECTBA
3JIEKTPOHOAOHOPHBIE BEILECTBA

MIPOTOHHBIE KUCIOTHI

anpOTOHHBIE KUCIIOTHI

K annonHO# nonuMepusanuy CKJIOHHBI MOHOMEPBI

C TIOBBILIEHHOM 3HEPTrUen CONPSKEHUS

C IOHW)KEHHOM 3HEPIrueil CONpsKEHUS

B MOJICKYJIaX KOTOPBIX OTCYTCTBYCT CONPSAKCHUC

OTHOCSIIIINECS K OKCOCOSTUHEHUSIM (KapOOHUIILHBIM COSIMHEHUSIM )

K annonHoi nonuMepusayy CKJIOHHBI T€ U3 MOHOMEPOB, Y KOTOPBIX 3JEKTPOHHAS IIJIOTHOCTh ABOMHON CBS3U:
=

TOHMXKCHA 2JICKTPOHOAKIETITOPHBIMHA 3aMECTUTCIIAMU

IMOBBIIICHA 3JICKTPOHOAKICITOPHBIMHU 3aMCCTUTCIISIMU

IMOBBILICHA 3JICKTPOHOAOHOPHBIMHA 3aMCECTUTCIIAMHA
TMMOHMXXCHA JJICKTPOHOAOHOPHBIMHA 3aMECTUTCIIAMMU.

KaranuzaTopaMu aHHOHHOM MOJUMEPH3AIINHN SBIISIOTCS
ocHoBaHus JIpronca

IIEJTOYHBIE METAJLIBI

kucioThl JIbtouca

MPOTOHHBIE KUCIOTHI

karanuzaTopsl Opunens-Kpadrca

KaranuzaTtopaMu aHHOHHOM MOJMMEPH3AIINHN SBIISIOTCS
OCHOBaHHS, METAJUTOPTAHINYECKHE COEAMHEHHMS
karanuzaTopsl Opunens-Kpadrca

aMUJT KaJTust

kuciaoTsl JIprouca

AKTHBHBIMH KaTaJu3aTOpaMH aHUOHHOW MOJIMMEPHU3AIIAHN SBIISIFOTCS MMPOIYKTHI, 00pa3yromuecs Mpy MponyCKaHun
0JIe)MHOB Yepe3 CMeCh HaTpUHaIKWIIa, aJIKOTOJIATA U TaJIOTeHUIa HATPHS, Ha3bIBaeMble

AJIKOTOJISITHBIE KaTaTu3aTOPHI

os1e(hMHOBBIE KaTaIU3aTOPBI

"andrHOBBIE KaTaMTU3aTOPHI"

JIKWITaJIareHUIHBIE KaTaIN3aTOPBI

K annonHoi1 monumepusaimu 60see CKIOHHBI MOHOMEPHI C
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AJIEKTPOHOAOHOPHBIMU 3aMECTUTEIISIMH

TTOBBINIICHHON PHEPTUEH CONPSIKEHUS (CTHPOII, TUCHBI)
MTOHIKEHHOW 3HEPTUEH COTPSHKEHUS
AJIEKTPOHOAKIIENTOPHBIMH 3aMECTUTEIISIMU

3JI€KTp0HO&KHCHTOpHLIe 3aMECTUTEJIN B MOJIEKYJIC MOHOMEDPA
CHOCO6CTBYIOT OTIICINVICHHUIO aHWMOHA

CHOCO6CTByIOT MIPUCOCANHCHHNIO KaTHOHA

CHOCO6CTByIOT IIPUCOCANMHCHHUIO aHUOHA

HEC BJIMAIOT HA pCAaKIIMOHHYIO CIIOCOOHOCTH

[IpencrarnennHast peakmpsi OTHOCHUTCS K CTaIHH

+ _ —
KNH2_> K + NH, —= H,N-CH,-CHR
+

K
nHunurpoBanus B npucyrctBun KNH» B cpene xuakoro ammmuaxa
pocra 1enu
oOpbIBa ICTH
JEeTUPUPOBAHUS

B mpucyrctBum Metaimopranndeckux coeanaeHuni (R'-Na) oOpa3oBaHue akTHBHOTO IIEHTPA MPOUCXOANT MyTEM
00pa30BaHMs HEUTPATBHOTO KOMILIEKCa

MPUCOEIMHEHUSI MOHOMEPA K KaTHOHY KaTajlu3aropa

MPUCOEIMHEHUSI MOHOMEPA K aHUOHY KaTanu3aropa

BHEJ[PEHUSI MOHOMEpA 10 TOISPHU30BaHHON CBSA3U METAILI-yTIepOs]

[Ipu aHnOHHOI MoNUMepHU3alMHY, B IPOIecce POCTa LIENH, MOHOMEDP 3aHUMAaeT MECTO MEXIY
3aHUMAaeT MECTO MEKAY MaKpOKapOKaTHOHOM M IIPOTHBOMOHOM

3aHUMaeT MECTO MEKAY MaKpoKapOaHHOHOM M IPOTHBOMOHOM

MIPUCOEANHAETCS K MaKpOpaIuKaLy

MPUCOETUHACTCS K IPOTHBOHOHY

3HeMeHTapHO€ 3BCHO MAKpPOMOJICKYJIBI ITOJIMMETUIIaKpUJIaTa, IMoJry4acMoro AHUOHHOU HOJIHMGpPBElHHGfI
-CH,-CH-
0=C-OCH,
- CH, - CH(COOH) -
- CH, - CH(CHO) -
-CH,-CH-

O-CO-CH,

3HeMeHTapHO€ 3BCHO MAKpPOMOJICKYJIbI ITOJIMBUHHJIAIICTATa, ITOJIYUCHHOI'O AHUOHHOU HOHHMepHSaHHeﬁ
- CHa - CH(COOH) -
-CH,-CH-
O=C-OCH,
-CH,-CH-

O-CO-CH,

[MpuHMNIMaNnsHONW 0COOSHHOCTHIO0 AHHOHHOMW TIOJIMMEPHU3AIIHH SIBJISIETCSI TO, YTO B OINPEJICIICHHBIX YCIOBHAX OHA
mpoTeKaeT

0e3 peakiuu HHUIIUAPOBAHUS

0e3 3JIeMEHTapHOH peakiliy Mmepeaayu Hernu

0e3 AIIeMEeHTapHON peakuuy 0OpbIBa LIENH

¢ oOpa3oBaHHEM "KHUBBIX" ITOJTUMEPOB

Y cTaHOBIEHO, YTO CKOPOCTh AaHMOHHOW NOJIMMEPU3ALMH TPOIIOPLIMOHAIIbHA
v=k[M]J?- V[Ki]
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v =k[M] - V[Kt]
KBaJApaTy KOHLOCHTpAalluu MOHOMEpA U KOPHIO KBAIPATHOMY M3 KOHIICHTPALIUX KaTaJIn3aTopa
v =k[M]/[Kt]

MoHoMEepEI, BCTYMAONINE B aHHOHHYIO TTOJTMMEPHU3AINIO, 110 PEaKIIMOHHON aKTHBHOCTH MOXKHO PacTOJIOXKHTh B
pan:

OyTasreH>MeTHIMETaKPHIAT>METaKPUIIOHUTPHIL>CTUPOIT>aKPUIIOHUTPUIT
CTHPOII>METHIMETaKPUIIAT>aKPUIOHUTPHI>0yTaineH

AKPUIIOHUTPUII>0YTaIMCH>METHIIMETAKPHIIAT>CTHPOI
AKPUIOHUTPHII>METAKPHJIOHUTPUI>METHIIMETAKPUIAT>CTUPOI>0y TaTuCH

[Ipu aHnOHHOI MoNMMepHu3auy AUEHOB (OyTaarieHa HaTpHUeM) Ba paJiKal-HOHA COSTUHSIOTCS ¢ 00pa3oBaHUEM
Mepa

noymMepa

panukana

KaTHOH-paJInKaia

OOpBbIB 1IN PY aHUOHHOM MOTMMEPH3aIuN

MPOMCXOIUT B Pe3yJIbTaTe CTOJIKHOBEHHS NOHA KapOOHHS PACTyIIEH LIeMH ¢ aHHOHOM
CBSI3aH C MPUCOETUHEHUEM IIPOTOHA

CBSI3aH C OTIIETIJICHUEM MOJIEKYJIbI BOJBI

CBsI3aH C OTIIEMJIEHHEM IIPOTOHA

[MonmuMmepuzanus, TpoTeKarolas yepe3 00pa3oBaHUE HOHOB HAa3bIBACTCS
paluKaIbHON

HOHHOU

sTepudukanueit

KOHJIEHCaluen

WNuunmaropaMy aHHOHHOW TTOJTMMEPHU3AIINH SIBIITIOTCS COSTUHEHHS, CTIOCOOHBIE
00pa30BBIBAThH PAJUKAIIBI

FeHEPUPOBATh PEAKIIMOHHOCIIOCOOHBIEC AaHHOHBI

TFeHEPUPOBATh PEAKIIMOHHOCTIOCOOHBIE KATHOHBI

00pa30BBIBATH HOH-PAUKAIIBI

IIpu aHMOHHOM MOMMMEpPU3ALUN PACTyIIasl UEb UMEET
HE UMeeT 3apsija - HEUTpaJlbHa

MMeEeT OTPULIATEIbHBIN 3apsl

HIOJIOKUTENIBHBIN 3apsiy

Peakuus uHULIMMPOBAHUS B aHMOHHOW MOJMMEpPU3AIIMU 3aKII04YaeTCsl BO B3aUMOJIEHCTBUN
KaTHOHA C MOHOMEPOM

aHHOHA C MOHOMEPOM

CBOOOJIHOTO pajiuKajia ¢ MOHOMEPOM

MOHOMEpA ¢ KOMIUIEKCHBIMU COESIMHEHUSIMH MEPEXOIHBIX METAIIIIOB

B xakux pacTBOpUTEISIX OOBIYHO MPOBOISAT AHHOHHYIO ITOJIMMEPU3AIINI0
B kuciotHeix (CH;COOH)

B 0cHOBHBIX (NH3 , %)

amporepubix (H20)

B uHEpTHBIX (CeH14)

baok 2

HoHHO-KOOPIMHAIIMOHHOW TOTUMepHU3allieil Ha3bIBAIOT KaTAIMTUIECKHI TIpoIiece 00pa3oBaHUsI MaKPOMOJISKYII, B
KOTOPOM CTaJfH pa3phiBa CBSI3H B MOHOMEDE:

MPEALIECTBYET BOSHUKHOBEHHE KOOPIUHALIMOHHOTO KOMILIEKCa MKy MOHOMEPOM U aKTUBHBIM LIEHTPOM
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MpenIecTBYeT BOSHHKHOBEHHE MaKpOpaarKaa
MIpeIIeCTBYeT BOSHUKHOBEHIE MaKpOKAaTHOHA
MPEANIECTBYET BOSHUKHOBEHUE MaKpOAaHUOHA

HMoHHO-KOOpAMHAIIMOHHON MTOJIMMEpPHU3aIiel Ha3bIBAIOT
KaTaJUTUYECKUI TIpoliecc

CBOOOJHO-paIuKaIbHBINA TPOLIECC

mportiecc reneodpa3zoBaHus

mporiecc 06pa3oBaHus KOJUTOHIOB

Karanuszatops! Llurnepa-Harra 3t0:
komiurekcsl Al(CzHs)s ¢ TiCls
FeBrs;

TiCl, ¢ Al(CHzs)3

TiCl4

AHUOHHO-KOOpAUHAIIMOHHAS [TOJIMMEPU3ALINA TPOTEKAET C yYyacTHEM
kaTtanuzatopos Opunens-Kpadrca

katanuzaropos Luriepa-Harra

[IOCTMETAJJIOLICHOBBIX KaTaJIN3aTOPOB

JINTUHOPraHUYECKUX COCAUHECHUM

KommnekcooOpa3oBaHre MOHOMED - KaTaau3aTop 00yCIaBIMBaeT BO3MOXKHOCTh CHHTE3a
TEPMOPEAKTHBHBIX ITOJINMEPOB

ATaKTUYECKUX MOJIMMEPOB

CTEPEOPEryJISIPHBIX IOIUMEPOB

CIOCOOCTBYET CHIKCHHUIO MOJIEKYJISIPHOM MacChl MOJIMMEpPa

KaTanuzaTopsl, BBI3BIBAIOIIMIE CTEPEOPErYINPOBAHNE B IIPOLIECCE MOTUMEPU3alMU Ha3bIBAIOT
HecTepeocTen)UIeCKIMI

HeCTepeOCeIeKTUBHBIMU

CTCPCOCCIICKTUBHBIMUA

cTepeocrenupuUecCKIMU

HauGosee pacnpocrpanennsiii karanuzarop Lurnepa-Hatra

komiuiekc BF3 ¢ Bogoi

KOMIUTIEKC HUHTHJIPHHA C aMMHAKOM

KOMIUTIEKC HUTPOIIPYCCHIa HATPHUS

Kkomrutekc teTpaxiopuaa turana TiCls ¢ TpuatunamomuareM Al(CoHs)s

NonHO-KOOpIMHAIIMOHHAS TOJIMMEPHU3AIHsl OTIINYAETCS OT HOHHOM TEM, YTO aKTy MPHUCOEINHEHUS MOHOMEpa
MPEIIeCTBYET €ro KOOPAMHAIUS Ha KaTalu3aTope

MIPEAIIECTBYET €T0 HOHMU3AITUS B PAaCTBOPE

croco0cTByeT (POTOXMMHUYECKOE HHUIIMUPOBAHUE

MPEALIECTBYET €r0 KOOPAUHAIIMS HAa AKTUBHOM IIEHTpE

ITpu nonumepuzanuu Ha katanuzaropax Lluriepa-Harra koopaunamus

oOecrieurBaeT MPUCOEIMHEHIE MOHOMEPA B OIPECTICHHOM IPOCTPAHCTBEHHOM TIOJI0KEHUH
o0ecrieunBaeT MPUCOECIMHEHHE MOHOMEPa B 0ECIIOPSAI0YHOM POCTPAHCTBEHHOM TOJI0KEHUH
crnoco0cTByeT ycuieHuro cBsizu Ti - C

crocobcTByeT ocnadneHuro cpsizu Ti - C

Baok 3

Kakoro crioco0a nojumepu3aliui He CyIIeCTBYET
TIOJTMMEPU3AITHs B TBEPIOH daze
MOJIMMEPU3AIIHS B MACCe
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MOJIMMEPH3aIIUs B CyCIICH3UH
MOJIMMEPH3aIINs B TA30BOM Paspsijie

Crioco0bI IPOBEACHUS TTOTUMEPU3AITUN
B OJIOKE

B pacTBOpe

B MaTpPHUIIC

B BaKyyMe

briounas nonumepusanys 3aKiIr04aeTcs B HOJIMMEPH3alid MOHOMEpa
B BOJIC

B IIPUCYTCTBUH OPIraHMYECKOTO PACTBOPHUTEIIS

B OTCYTCTBHHU PACTBOPHTEIIS

B TBepaoil daze

biiounast nonuMepuzanys Takxke Ha3bIBaeTCs
MoJMMepHU3alren B BAKyyMe
HOJIMMEpHU3aLel B Macce

MOJNMMEpPHU3ALEN B SMYIbCUI
MOJMMEPHU3ALEN B CyCIIEH3UN

[To mepe monumepu3anuu B OI0Ke
3aTPyIHSETCS OTBOJ TeILIa
YMEHBILAETCS BSI3KOCTh CPEIIbI
yJIydIlaeTcs OTBOJ TeIIa
YBCJIIMYUBACTCA BA3KOCTDH CPC/bI

brounyio mommMepu3amio mpoBOAST

B IIPUCYTCTBHUU OPTraHUYECKHUX MEPEKUCEH
B ipucyTcTBu SnCly

B IIPUCYTCTBUY WHUIIHATOPOB

B IIPUCYTCTBUU MUHEPAIBHBIX KHCIOT

bro4Hyro momMMepHu3aIuo MPOBOIST
C MaJIOH CKOPOCTBIO

C BBICOKOM CKOPOCTHIO

B 0OJIBIIIOM 00BbEME

B HEOOJILIIOM 00BEME

ITo "naxoBomy" crioco0y monMMepU3aIiy, B KAYeCTBE Cpeibl IPUMEHSIOT PACTBOPUTEND, B KOTOPOM
pacTBopsieTCs TOIBKO MOHOMED

pacTBOpsieTCSI © MOHOMED, U TIOJTUMED

pacTBOpsIETCS TOJIBKO MOIUMED

CymeCTByeT croco0 noJmMepus3aluu, HpOBO,Z[HIIIHfICSI B paCTBOPHUTECIIC, B KOTOPOM
PacTBOPACTCA MOHOMEDP, HO HE PACTBOPACTCA ITOJIUMED

PacCTBOPACTCA MOJIUMEP, HO HE paCTBOPACTCSA MOHOMED

PacTBOPACTCA U MOHOMEDP, U TTOJIUMCP

B pactBOpe mpoBoAST rIaBHEIM 00pa3oM
(hOTOXMMHUYECKYIO TTOJIMMEPHU3AIIHIO
paaMKaIbHYIO TOIMMEPHU3AIIIO
KaTaJIUTHYECKYIO TTOJIMMEPHU3ALIHIO
HOHHYIO IOJIMMEPU3ALIUI0

B xauectBe I[HCHCpCHOHHOﬁ CpcAbl IIpXU NOJIUMEPU3AIIUN B OMYJIIbCUU 0OBIYHO HCIOJIB3YIOT
MHHCPAJIbHYIO KUCIIOTY



BOLY
>¢dup
CIIUPT

B 3aBuCHMOCTH OT crioco®a MPUroTOBIECHHS AMYJILCUE MOHOMEpPA B BOJIE U YCIOBHH MPOBEICHHUS NOTMMEPHU3ALUH
pa3IuyaoT

On0YHYyI0

COOCTBEHHO 3MYJIBCHOHHYIO (JTaTEKCHYIO)

CYCIIEH3MOHHYIO (KalelbHY0)

MaTpUIHYIO

B kauecTBe 3MyNbraTopoB Npy 3MYJIbCUOHHOHN MOTHMMEPU3AIUH IPUMEHSIOT
Kpaxman

HaTPUEBbIE COJIM APOMATHYECKUX CYTh(POKUCIOT

MbLIa

KIIETYATKY

[elicTBUE AMYJIBraTOPOB COCTOUT B
YMCHBIICHUEC OMYJILI'HPOBaHUA MOHOMEPA B BOAC
YBEJIUYEHHE IMYJIBI'MPOBAHUSI MOHOMEDPA B BOJE
YBEJIUYEHHE TOBEPXHOCTHOTO HATSKEHUS
CHMIKCHUC IMTOBCPXHOCTHOT'O HATAKCHUSA

Co3nanue MOBEPXHOCTHOM TJICHKU 3MYJIbraTopa Ha Karwisix MOHOMepa
HE BJIMSCT Ha CTAaOMIIN3AIHMIO SMYITbCUH

CIOCOOCTBYET Pa3pyIICHUIO AIMYJIbCHU

CIOCOOCTBYET CTAOMIIM3AINHT SMYIbCUU

CHOCOOCTBYET AECTA0MIN3AIIUN SMYITHECUI

Mesxda3zHasi MOJIUKOHACHCAIUS POBOIUTCS

B pacTBOpe

Ha TpaHHMIIe pa3/ielia AByX HECMEIINBAIOIINX KUIAKOCTEH
B pacIuiaBe

B TBepaoit daze

BoJibLiast mpoa0/KUTEIbHOCTD )KU3HU paiKalia HabIH1aeTcs Mpu
MOJIMMEPU3ALU B TBEPAOi (aze

MOJIMMEPH3aLIUH B KHUIKOU (aze

razo(asHoil MoJMMepu3alum

CYCIICH3MOHHOM MOJMMEPU3aLUH

CrabunuzaTopamMy 3MyJIbCHU TIPU IPOBEACHUH MTOTMMEPH3ALIUH SIBIISIOTCS
KpaxMaJl 1 ITOJIMBUHWIOBBII CIIUPT

METHUIILEILII0I03a U 3TUIIEH

HOJMMETaKPUIOBasi KUCI0Ta U OEH3011

K 4nciay 0CHOBHBIX KOMIIOHEHTOB TPAJIULIMOHHOTO BAPUAHTA 3MYJIbCHOHHON MOJIMMEPHU3ALUU OTHOCSITCS
MOHOMED, BOAA

BOJOPACTBOPUMBIA HHULIUATOP

PEryJIsATOPbI MOJIEKYJISIPHON MacChl

YKCYCHasl KUCIIOTa

KanenpHas (cycrieH3noHHAs) TOIMMEPHU3AIUS OTIIMYAeTCA OT COOCTBEHHO IMYIIBCHOHHON TEM, YTO IOTy9aeTCs
rpy0oaucnepcHas razoo0pa3Hasi B3BECh

Oosee rpybast SMyIbCHSI MOHOMEpPA B PacCTBOpUTEIIE

TOHKAs SMYJIbCHS MOHOMEpPA B BOJIE

OJTHOPOJTHAS SMYIIbCHUS
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Bbaok 4
[NonukonaeHcanus
HEOOpaTHMBIH TpoLIecC
LIETHOM mpoliecc
CTYNEHYATHIN Npo1ecc
BO3MOXHA 00PaTUMOCTb

IMonukoHACHCAINS - CTYICHYATHIA MPOIIECC MOTYICHHUS MTOJIMMEPOB U3
MOJIM()YHKITUOHAIBHBIX COSAMHCHUN

MOHO()YHKITHOHATBHBIX COCTUHCHUIA

0N YHKIMOHATBEHBIX COETHHEHUI

BUHUJIOBBIX MOHOMEPOB

B romononukoHAeHCaNY y4aCTBYIOT MOJIEKYJIbI

JIBYX MOHOMEPOB, COAEPKAIUX OAWH THUI (PYHKIMOHATIBHBIX TPYIIII
JIBYX MOHOMEPOB, COJICPKAIETO JBa TUMA (YHKIIMOHANBHBIX TPYIIIT
OJHOTO MOHOMEpA, COAEPIKALIETO ABA THIA QYHKIHMOHAIBHBIX TPYIII

I'erepononukoHaeHCAMS - PEAKIIMU C YyYACTUEM MOJIEKYJ MOHOMEPOB, COAEPKAIUX Pa3IMUHbIE
(YHKIMOHANBHBIE TPYIIITHI

CIOCOOHBIE B3aUMOIEHCTBOBATE IPYT C IPYTOM

HECTIOCOOHBIE B3aUMOJICUCTBOBATH JAPYT C APYTrOM

CHOCOOHBIE B3aUMO/ICHCTBOBATH C TPETHHM MOHOMEPOM

CxeMaTU4YHO PeaKnuIo IMOJIMKOHACHCAIIMN MOJKHO 3aIIiCaTh B BUIC
a-A + B-b » a-A-B-b

a-A +B-b - (a-A-B)n+b

a-A + B-b —» (AB)n + ab

a-A+B-b—> AB +ab

JlaliTe Ha3BaHME MaKpOMOJIEKYJIE IIOJMMEPA U KAKOW peaklMen IMOJIMKOHIEHCALlUHU 110JIydaeTCs
[—U—EHzEHz—U—'.—'.—@—'.—'.—]n
0 0

TeTePOTIOIIMKOH ICHCAITHSI
moJmd THIEHTeped TaNaT (JaBcaH)
TOMOTIOJINKOH/ICHCAIIHS
MOJIUTeKCadTUIICHATUTIAMU/T

Kakotii TemniepaTypHBIil pexkKuM ClelyeT BEIOpaTh I MOTyUYeHHs ITOJInaMuIa ¢ 00iee BEICOKOH MOJIEKYIISIPHON
Maccou

BBICOKHE TEMIIEPATYPHI

CHaJaJia HU3KHUE, TIOTOM TIOBBIIIIEHHBIE TEMITEPaTyPhI

CHaJasa BBICOKHE, TIOTOM ITOHIKEHHBIE TEMITEPATYPHI

HU3KUE TEMIIEPATYPHI

B nmporecce nonmkoHaeHCAMH MOHOMEP(-BI) UCIEPITLIBAETCS (-FOTCS):
B KOHIIE ITpolecca

Ha paHHHUX CTaAuAX PCaKI[UN

B CEpeInHe mpoiecca

[Monukonaexncauus

BCETJa CONMpOBOXKaaeTcs BeimeneaneM HMC
00BIUHO CcOMPOBOXKAaeTcs BoiaeeHneM HMC
He conpoBoxkaaercs BoiaenenneM HMC
0OBIYHO 0OpaTUMBIN IpoLece

BCerJa HeoOpaTHMBIH TTpoIiece
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JaiiTe Ha3BaHWE TONUMEPY, M K KAKOMY THITY PEaKIIiH MOJTMKOHICHCAINH OTHOCHUTCS:
OH

\@/ EH:“-\-\.\_\_
n

TeTePOTONINKOHICHCAITUS
TOMOITOJTUKOHICHCAIINS
MOJIMMETHIICH(EHOI
[Momudopmansaerus

Peaknus ¢ yyactreM MOJICKYJT MOHOMEpPA, COACPIKAIICTO Pa3InyHbIe ()YHKIIMOHAILHBIC TPYIIIBI Ha3bIBACTCS
TOMOIIOJIMKOHICHCAlIEH

reTeponoMKOHAeH CAllen

MIOJIUIIUKIOKOH ICHCAITUEH

KOJbYATO-I[CITHOM MOJIMKOHACHCAIINEH

Kaxkoii mporiecc mpoTeKkaet ¢ BblJeI€HHEM HU3KOMOJIEeKYIspHbIX poaykToB (H20, NHs, HoS)
MOJIMMEPH3aLIUs

TOJTMKOHICHCALTHS

KaTHOHHASI TTOJMMEPH3aLIU

AHUOHHAaA MOJIUMEpHU3alia

JIuHeliHbIe OTUMEpPBI OTYyYar0T

IIpU MOJIUKOHACHCAIIUN HOJII/I(bYHKLII/IOHaHBHLIX MOHOMCPOB

MIPU JIMHEHHOM MOJMKOHICHCAIMY MOHO(MYHKIIMOHAILHBIX MOHOMEPOB
MIPY JINHEWMHOM MOJIMKOHAECHCALUU OU(pYHKINOHAIEHBIX MOHOMEPOB
IIPY TOJMKOHAEHCAUUH TPU(DYHKINOHATBHBIX MOHOMEPOB

TpexmepHbIe (ceTuaThle, CUTUTHIC) CTPYKTYPBI MOJUMEPOB MOIYYAOT

MIpH TMHEHHOH MONMKOHACHCAITMH MOHOMEPOB ¢ OM(pYHKITMOHATHHBIMU TPYIITIAMHE

TIpY TMHEWHOH MMOIMMEpH3aIM MOHOMEPOB C TPU(PYHKIIMOHAIFHBIMHU TPYIIIAMHU

MIPU TPEXMEPHOH MOJIMKOHACHCAIIUH MOHOMEPOB C TPEMS HJIM OOJIBIITUM YUCIIOM (PYHKIIMOHAIBHBIX TPYIII
MIPY MOJIMKOHICHCAIUM MOHOMEPOB C OJTHOM (hYHKIIMOHAJILHOM IPYIIION

JIJ1st IPOIIECCOB MOJMKOHICHCALIMN XapaKTePHBI CIICAYIOIINE TTapaMeTphl Impoiecca
CTPOEHHE IIEMEHTAPHOI0 3BE€HA ITOJIMMEPa OTIMYASTCS OT CTPOCHUSI HCXOTHOTO MOHOMEpa
BO3MOHA 00paTHMOCTh TIpoliecca

HEOOPaTUMOCTh PEaKIUuK

CTPOEHHE COCTAaBHOTO 3BeHa YKBUBAJIEHTHO CTPOSHUIO MOHOMEpa

MCYE3HOBEHHE MOJIEKYJl MOHOMEpA B KOHIIE ITpoliecca

PaznnuaroT paBHOBECHYIO M HEPABHOBECHYIO MOJIMKOHACHCALMIO, TPUHLIUINAIBHBIM OTIMYHEM 3TUX IPOLECCOB
SIBIISIETCS:

BO3MOKHOCTb ITPOTEKAaHUS B 0OPAaTUMBIX MpoIieccax 00paTHBIX peaKLnit

B3anMozelcTere noaumepa ¢ HM npoxykrom

HEBO3MOXKHOCTB MPOTEKaHUSI OOPaTHBIX peaKui

C HU3KOMOJIEKYJISIPHBIM MTPOIYKTOM IOJIMMEP HE B3aMMOIEHCTBYET

[Ipekpamenne odpazoBanus noiumepa (0OpHIB LEMH) MPH MOTUKOHACHCAIINN CBSI3aHO C:
CHIDKEHHEM PEaKIIMOHHOM CIIOCOOHOCTU (YHKIMOHAIBHBIX TPYIIIT

BO3pacTaHHUEM PEAKIIMOHHOMN CITOCOOHOCTH (PYHKIIMOHATBHBIX TPYTIIT

JIe3aKTHBAIIMEH KOHIIEBLIX (DYHKIIMOHATIBHBIX TPYIIIT

aKTHBALUEH KOHIEBBIX (QYHKIHOHATBHBIX TPYII B KOHIIE IIpoLiecca

CHMXCHHE PEAKIIMOHHON CIIOCOOHOCTH (hYHKIIMOHAJIBHBIX TPYIIIT MOHOMEPORB CBSI3aHO C ICHCTBUEM (PU3UUECKUX
(haKTOpPOB TaKWX, TaK:

BBICOKAsI BSI3KOCTb CUCTEMBI

HU3Kasl BI3KOCTh CUCTEMBbI
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BEITIA/ICHUE TTOIMMEPA B 0CAIOK
YBEIMYECHHE JABICHUS U TEMIIEPATyPHI

HazoBuTte Hmxe HpI/IBeI[CHHI)II‘/'I HOHHKOHHGHC&L{I/IOHHLII‘/'I IMOJIMMEP, KaKOBa €TI0 CTPYKTYpa U [0 KaKOMY THUITY
PpCaKuu MOJUKOHACHCAINH OH ITOJIY4CH:
(-NH-(CH2)6-NH-ﬁ-(CH2)4-ﬁ-)n

o) o

TOMOITOJIUKOHICHC AL

JIMHEVHBIN

HaWJIOH

TOJINAMHUJT

Baok 5

Kaxue mpuzHaku 0TIMYAIOT MOJIUMEPHI OT HU3KOMOJICKYISIPHBIX COCTMHEHUM:
a) Ioxas paCTBOPUMOCTb; €) MaCTUYHOCTb;

0) HaOyXxaHHe MPHU PaCTBOPEHUH; ) HU3Kasl XPYIIKOCTb;

B) HH3Kasl BA3KOCTh PaCTBOPOB; 3) TepMOILIACTHYHOCTE;
T') BBICOKas BSI3KOCTh PACTBOPOB; 1) TEPMOPEaKTHBHOCTb;
II) HECIIOCOOHOCTh K KPHCTAIITU3ALINH; K) 3JI€KTPONPOBOAHOCTH?
0, T, e, X

a,0, 1,3, 4, K
o,r, 1,3, 1

Kakwne nonumepsr MOTYT HCTIOIB30BaTHCS B IPOU3BOACTBE BOJIOKOH
To0bIe, HE3aBUCUMO OT TMOKOCTH MaKpOMOJIEKYJT

JIMHEHHBIE, THOKOIICTTHEIC

MPOCTPAHCTBEHHBIE, JKECTKOIICTTHBIC

JINHEWHBIE, )KECTKOIICITHBIE

JIMHEHHBIC U pa3BETBICHHbIE, THOKOLICITHBIC

BemmectBa, uepe3 KOTOpbIe OCYIIECTBISIETCS Iepejada ey Ha3bIBaloTCs
AHTUOKCHJAHTAMH

aHTH(pU3aMu

perymnsTopamMu

KaTaJIu3aToOpaMu

Vkaxure KaTaJIn3aToOpPhbI KaTUOHHOM MoJIMMEpU3aliun
AICl;

AI(C2Hs)s

TiCl4

SnCI4

B3aumoseiicTBie kKapOKaTHOHA C MOJIEKYJIaMH MOHOMEpA MPECTABIISIFOT COOO0M peakinio
WHUIMUPOBAHUS TPOIECcca

oOpbIBa 1eTH

PENMKITH3AINN

pocTa nenu

OOpBIB 1IeTH peakMy KaTHOHHOW HOJIMMEpPU3alliH CBA3aH C:
OTILIECIUIEHUEM IIPOTOHA

IIPUCOEIUHEHNEM IIPOTOHA

3aMEIleHUEM NIPOTOHA HA aKTUBHYIO I'AJIOT€HOBOJOPOAHYIO IPYIILY
[PUCOECIUHEHUEM TMAPOKCUIIBHOM IPYIIIIBI
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Jlnist mpoTeKaHus NpoIiecca MHAIMUPOBAHUS KATHOHHOW TIOJIMMEPU3aIlUH B IPUCYTCTBUU KaTaIH3aTOPOB
Opunensa-Kpadrca HeoOX0quMo HAIHIHE:

JIOHOpa NPOTOHA (BO/Ia, MUHEPAJIbHASL KUCIIOTA)

coKaTanu3aTopa

aKIenTopa npoToHa

BOJOOTHUMAIOIIETO CPENICTBA

MounekyJIIpHY0 Maccy MOJUCTHPOJIA MOXKHO PEryJIMpPOBATh:
CKOPOCTBIO TTepeMEeITUBaAHU

TEMIIEPATYPOH MOJIMMEPH3ALIUN

TUTIOM PacTBOPHUTEISA

KOJIMYECTBOM PAaCTBOPUTEIIS

B 3aBucuMocCTH OT MPUPOBI aKTUBHOT'O IIEHTPA pa3inyaroT
TTOJIMKOH/ICHCALIIO

panuKanbHyO NOTMMEPHU3ALIUI0

MOJMLIHKIIN3ALHIO

HMOHHYIO TIOJMMEPHU3aLII0

XapaKTepucTHKa Ipoliecca MOJMMEPHU3aLnH:
LIETHOW mpolece

CTYIIEHYATBIN MPOLECC

MOHOOOMEHHBIN TIPOIIeCC

XapakTepuCTHKa IPoIIecca MOIHKOHICHCALIUH:
LIETTHOM mpouecc

CTYNEHYATHIN npo1ecc

MOHOOOMEHHBIN TIPOIIECC

CTYIHEOOpa3HbIi mporecc

MexaHu3M Mpoiiecca MoJTMMEPU3aAIIAHN:

MIOCJIeI0OBATEIHFHOE MTPUCOCTUHEHUE TI0O HIOHHOMY WITH PAAUKATFHOMY MEXaHU3MY
3aMelleHHe

LUKJIA3ALIHs

OKHCIIUTEJILHO-BOCCTAHOBUTENBLHEIN

MexaHu3M Tpoliecca MOJTUKOHISHCAIHH:

MIOCJIeI0OBATEIHHOE MTPUCOCTUHEHUE TI0O MIOHHOMY WM PAINKATHFHOMY MEXaHU3MY
3aMeIlcHHE

LUKJIA3ALIs

OKHCIIUTEJILHO-BOCCTAHOBUTENBLHEIN

OO6paTtuMocThb IpoLecca NOJTUKOHACHCAIHNH:
HeoOpaThMa

BO3MOKHOCTH 00paTHMOCTb

Bceraa ooparuma

Brinenenne HU3KOMOJICKYIISIPHBIX COSIMHEHUH B TIPOIIECCE TOTUMEPH3AITHH:
BBIIEIISIIOTCS

HE BBIACIAIOTCS

BO3MOXKHO 00pa30BaHUE B XOJIE PEaKIIUU

HEBO3MOKHO 00pa30BaHUE B XOC PEAKIIHH

Brinenenne HU3KOMOJIEKYIISIPHBIX COETUHEHUHN B IIPOLIECCE MOJUKOHCHCALIUU:
BBIJIEJISIIOTCS
HE BBIJIEISIIOTCS
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BO3MOHO 00pa30BaHUE B XOJIC PEAKIH
HEBO3MOXKHO 00pa3oBaHHE B XOJIE PEAKIINU

CTpOCHI/Ie COCTaBHOTI'O 3B€HA ITOJIMMEPA, 06pa3y101ueroca B ITPOLICCCC MOJIUMCPU3ALIUN:
OKBUBAJICHTHO CTPOCHHUIO MOHOMEpPaA

OTINYACTCA OT CTPOCHUSA UCXOAHOTO MOHOMEpA

TOJIBKO B OTACJIBHBIX 3BCHBAX IMOJIUMCPA COXPAHACTCA

CTpoeHue cOCTaBHOTO 3BEHA MOJIMMEpPa, 00pa3yIoIerocs B MPoIecce MOJTNKOHICHCAIIH:

OKBUBAJICHTHO CTPOCHUIO MOHOMEpaA
OTIINYACTCA OT CTPOCHUS UCXOAHOTO MOHOMEpA
TOJIBKO B OTACJIBHBIX 3BCHBAX IMOJIUMEpPA COXPAHACTCA

Hcue3HoBeHrE MOJIEKYJI MOHOMEPA B TIPOLIECCE MOTUMEPU3ALIUH:
MPOUCXOJIUT B KOHIIE Mpoliecca

MPOMCXOJIUT HAa PAHHUX CTA/UAX PEAKIIUH

MPOUCXOIUT B CEpEeIMHE TpoIiecca

HE MPOUCXOTUT

Hcue3HoBeHUE MOJIEKYI MOHOMEpA B IIPOLIECCE OIUKOHAECHCALUN!
IIPOMCXOJUT B KOHIIE IIpolecca

MPOMCXOANT HAa PAHHUX CTAAUAX PEAKLIUH

IIPOMCXOJUT B CEpPEJUHE IIpoLecca

ITpu nonukoHaeHCanUN 00pa3oBaHKe MOIUMEpPa IPOUCXOAUT 3a CUET:
B3aUMOJCHCTBUS (PYHKIIMOHATIBHBIX TPYIIT

pa3pbiBa KpaTHBIX CBSI3EH

NPOTEKaHU [IUKIN3ALUA

MMPOTECKaHHA OKUCIUTCIIbHO-BOCCTAHOBUTCIIBHBIX ITPOLECCCOB

OcnoxHsromuMe (HaKTOpaMu MPOTEKAHUS PEAKIIUH TOJTHKOHICHCALIUIO SIBISIOTCSL:
LUKITU3AIUS MAKPOMOJIEKYJT

JEeCTPYKLHSI MAaKPOMOJIEKYJI

OnokupoBaHe QYHKINOHAIBHBIX TPYIIT MOJIEKYJIAMH PACTBOPUTEIIS

MOBBIIIEHUE BA3KOCTH PEAKIIMOHHOMN CHCTEMBI

HEXXeJaTeJIbHbIE peakMy (GYHKIHMOHAIBHBIX TPYIII C PACTBOPUTEIIIMHU

ConyTCTBYIOIIMMH MPOLIECCAMU PeaKIUil MOMUKOHICHCALIUH SIBIIAIOTCA:
LUKJIA3ALHUS MAKPOMOJIEKYII

JECTPYKIVSI MAKPOMOJIEKYT

OnokupoBaHKe (YHKIIMOHAIBHBIX TPYIIIT MOJIEKYJIAMH PacTBOPHUTEIS
MOBBIIIEHHUE BSI3KOCTU PEAKLUOHHON CUCTEMBI

HEXXeJaTeNIbHbIE peakny (GYHKIHMOHAIBHBIX TPYIII C PACTBOPUTEIIIMHU

K ¢uzudeckum comyTCcTBYONMMM MPOIIECCaM PEaKIMH MOTMKOHACHCAIIMN OTHOCST:
OnokupoBaHe QYHKIMOHAIBHBIX TPYIIIT MOJIEKYJIAMH PACTBOPUTEIS

MOBBILIEHHUE BA3KOCTU PEAKIIMOHHOM CHCTEMBI

HeXXeNaTellbHbIe peakiuy QYHKIHOHAIBHBIX TPYII C PACTBOPHTEISIMU
BUJIOU3MEHEHUE (DYHKIIMOHAIBHBIX TPYIIIT

K XxuMuyeckuM conyTCTBYIOIIMM IIPOLIECCaM PEAKLUY OJUKOHAEHCAMU OTHOCST:
OnokupoBaHye (YHKIMOHAIBHBIX TPYIIIT MOJIEKYJIAMH PacTBOPUTEIS

MOBBILIEHUE BA3KOCTU PEAKIIMOHHOM CHCTEMBI

HE)XeNaTeJIbHbIE peakMy (YHKIHOHAIBHBIX TPYIII C PACTBOPUTEIISIMU
BUIOU3MEHEHUE (DYHKIIMOHAIBHBIX TPYIII

J1y11 HeoOpaTUMBIX TIPOIIECCOB MOJMKOHICHCAIIUU XapaKTePHBI:
BBICOKHE CKOPOCTH
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MaJible 3HAYEeHUS SJHEPTUN aKTUBAIIH
MPOIIECCHI IK30TEPMUTHBI

Malible CKOPOCTH

0O0JIbIIINE 3HAYCHUS YHEPTUN aKTUBAIUH

s 006paTUMBIX TIPOIIECCOB TOJIMKOHEHCAIINN XapaKTePHBI:
BBICOKHE CKOPOCTH

MaJible 3HAYCeHUS SJHEPTUN aKTUBAIIH

MIPOIIECCHI IK30TEPMUTHEI

Malible CKOPOCTH

00JIbIIIME 3HAYCHUS YJHEPTUN aKTUBAIUH

@DakTOphl, BIUIIONINE HA MOJICKYJISIPHYIO MAcCy MPOAYKTOB MOJUKOHICHCAIUU:
rIyOWHA TpeBpalleHUus MOHOMEPOB B MOJIUMED

COOTHOIIICHHE HUCXOIHBIX MOHOMEPOB

YCIIOBUS CHHTE3a

KOHIICHTPAIIUHU PaTuKalIbHBIX HHUIIHATOPOB

paaMannOHHOE H3ITyYeHHE.

JIJ1 NOCTYKEHUS BBICOKMX 3HaueHU MM mojy4aeMoro mojuMepa B Mpoleccax MOJIUKOHICHCAUN TPeOyeTCs:

SKBUMOJISIPHOE COOTHOIIEHHE MOHOMEPOB
COOTHOILIEHHE MOHOMEPOB 1:3
COOTHOIIICHHE MOHOMEPOB 2:3
COOTHOIIICHHE MOHOMEPOB 2:5

[Ipu mpoBeneHNH peaxiu MexX(pazHOW MOTUKOH ISHCAIIH:
KOHCTaHTHI CKOPOCTH BBICOKHU

KOHCTaHTHI CKOPOCTH HHU3KU

MIPOIIECC MPOBOAUTCS MTPH HU3KHUX TeMIIEpaTypax

MIPOIIECC MPOBOIUTCS MIPH BHICOKUX TEMIIEPATypax

[Ipu npoBenennn peakuuu MexxpazHON MOJIMKOHICHCALUH:
MOJTy4aeTCsl TOJTUMEP C BBICOKOH MOJIEKYJISIPHON Maccoi
[IOJTY4aeTCsl IOJIMMEDP C HU3KOM MOJIEKYJISIPHON Maccou
o0pazyromuiics NoauMep pa3pyrIaeTcs

MOHOMEPBHI J1€3aKTUBUPYIOTCS

YKaxuTe mpuMep peakiiiyd TOMOTOIUKOHICHCAIUH:

NOH-R-COOH — [—0-R-CO —], + nH0

NHO-R-OH + nHOOC-R'-COOH — [— O-R-0-OC-R'-CO —], + 2nH,0
nHoN-R-COOH — H[—NH-R-CO —],OH + (n-1) H.0

n HoN-R-NH; + nHOOC-R'-COOH — H[—NH-R-NH-CO-R'-CO—],OH + (2n-1) Hz0

yKa)KI/ITe MNpuMep pCaKkmmunu FeTepOHOJ’IHKOHI{CHC&L{I/II/I:

NOH-R-COOH — [—0-R-CO —], + nH0

NHO-R-OH + nHOOC-R-COOH — [— O-R-0-OC-R-CO —], + 2nH,0
nH2N-R-COOH — H[—NH-R-CO —],OH + (n-1) H.0

n HoN-R-NH, + nHOOC-R'-COOH — H[—NH-R-NH-CO-R'-CO—],OH + (2n-1) H;0

W3 6uyHKIMOHATBHBIX MOHOMEPOB B PEAKIIUH MOIUKOHACHCALINH TTOJTyYarOTCS:
JIMHEVHBIE CTPYKTYPBI TOJIMMEPHI

CETYaThIE CTPYKTYPbI IOJUMEPHI

CLIUTBIE CTPYKTYPBI IIOJIMMEPOB

TEPMOPEAKTUBHBIE TOJTUMEPHI
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W3 MmoHOMEPOB € TpeMs 1 GONBIIUM YHCIOM (DYHKITHOHAIBHBIX TPYII B pEaKIWH MOJIUKOHICHCAIINN 00pa3yIoTCs:
JIMHEWHBIE CTPYKTYPHI MTOJIUMEPHI

CeTYaThIe CTPYKTYPHI HOJTUMEPHI

CIIUTHIE CTPYKTYPHI IOTUMEPOB

Pa3BETBICHHBIE CTPYKTYPHI ITOJINMEPOB

oMo yHKIIMOHATEHAS TTOMUKOHACHCAIINS — 3TO PEeaKIrs 00pa30BaHUS MTOTUMEPOB U3 MOHOMEPOB:
C y4acTHeM OJUHAKOBBIX (DYHKIIMOHAIBHBIX TPYIIIT

nHO-R-OH + nHOOC-R'-COOH — [— O-R-O-OC-R'-CO —], + 2nH,0

C Y4aCTHEM Pa3IUYHbIX ()YHKIIMOHAIBHBIX TPYIIIT

nOH-R-OH + nOH-R-OH — [— O-R—], + nH20

I'eTepodyHKIIOHATIEHAS TIOMUKOHAECHCALIUS — 3TO Peakisi 00pa3oBaHUsI MOTMMEPOB U3 MOHOMEPOB:
C Y4aCTHEM OJMHAKOBBIX ()YHKLIMOHAIBHBIX TPy

nHO-R-OH + nHOOC-R'-COOH — [— O-R-O-OC-R'-CO —], + 2nH20

C YYaCTHEM Pa3IMYHBIX QYHKIUOHAIBHBIX TPYIIT

nOH-R-OH + nOH-R-OH — [— O-R—11+ nH:0

Meroauyeckue peKOMEHIAIUH 110 MOATOTOBKE K TeCTy
[Ipu noaroroBke K TeCTy HEOOXOAUMO YIIyOJIIEHHO MU3Y4YHUTh JIUTEPATYPy MO KypCy, OPUEHTHUPYSICh Ha

autepatypy, pasmemennyto B DbC www.Elibrary.ru, FOpaiit, koTopas o TeMaTuke 0XBaThIBaeT BCIO 00JIaCTh
TYMaHUTApHBIX 3HAHUH U peHa3HaYeHa sl HCIOIb30BaHUs B IIpoliecce OOYUYEHHUS B BBICIIEH IIKOJIE.

Kputepun onenuBanusi. J[7s1 olleHKH Kaxa0My BepHOMY OTBeTy Aaiite 1 Oamn. Jlamee moacuuraiite
o0yt cymmy HaOpanHbeIx Bamu 6anoB. OnpenenuTe OLEHKY ypOBHS 3HaHUI HA JaHHBI MOMEHT BPEMEHH.
OneHka ypoBHS IOJATOTOBJIEHHOCTH:

100% - 85% -BBICOKMIA;

84% - 71% — nonycTuMBI;

70% - 50% — KpUTHYECKHIA;

menee 50%— HeAOmyCTUMBIA.

IIpuMepsl peiiTHHIOBBIX 3aJaHMI1 10 IMCUMILINHE
«XHMUsI BBICOKOMOJIEKYJISIPHBIX coequHeHmii», (YK-2, ITK-1)
KonTpoashas padora Nel

1 UYro sBnsieTcs KaTaau3aTOpOM aHHOHHOW MOJIMMEPU3ALIIH:

a) BEILIECTBAa OCHOBHOTO, 3JIEKTPOJJOHOPHOT'O XapaKkTepa, MIeJI0OYHbIE METAIIbl, UX THIPUIBI U aMUIBI;

0) opranndeckre coelMHeHUs1 MeTaJIoB | 1 2 rpymm nepruoandeckoit cucremsr .M. Menneneesa;

B) OpraHU4eCcKHe MEPOKCUIBI, THAPOIIEPEKNCH, a30TCOETNHEHUS;

r) npotonHbie KucaoTel (H2S04, HaP0s, HCIO4) u xucnots JIstonca (coenunenust hpopmynsl MeXn, tae Me

- meTai, X - ranoren: BFs, A1C1s, SnCl,)?
2. Bo ckombko pa3 H3MEHHUTCS CpEAHSsS CTEeNeHb NOJIMMEpU3allii X T[OoJIdMepa TpH MOJIUMEPU3AIH
METHJIaKpUJIaTa B Macce, MHULIMUPOBAHHON pa3JiokeHneM a30-0uc-nzo0yruponurpuia npu 70°C, eciiu yBeIUYUTh
KOHIIEHTPALMIO HHUIKMATOPA B 4 pa3a (BIMSIHUEM PEaKLUH NIepeady LenH npeHeOpeyb):

a) HE U3MCHHUTCS,

0) yBeTMUHTHCS B 2 pasa;

B) YMEHBIIUTCS B 2 pa3a;

) yMeHbIIUTCSA B 4 pasa;

) YBEIUYUTHCS B 4 pasa.
3. Ilpu pagukanbHON cononuMepu3aniy cTupoia (A) u BuHUI auetara (B) KOHCTaHTBI CONOIMMEPHU3aLUH PABHBI
ra=55ur,70,01. CononumMep Kakoi CTpyKTyphl 00pa3yercs, eclii MOHOMEpHasi CMech uMena coctas 1:1?

a) AAAA B AAAA;

0) BBBB A BBBB;

B) ABABABAB;

r) AAAABBBB.
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Kontpoannasi padora Ne2

1. Kakne MoHOMEpHI Hy>KHO BBIOPATh AJIS OTYYCHHMS ITOJTMMEpa Kilacca MOIHaMHuI0B?

a) NH.-(CH;)s-COOH;

6) HO-R-OH + HOOC-R -COOH;

B) NH2-R-NH; + HOOC-R -COOH;

r) NaO-R-ONa + HOOC-R-COOH.
2. Kak MOXHO TIOBBICHTH MOJIEKYJISIPHYIO Maccy MOJIMMepa, T0JIy4aeMoro METOI0M 00paTUMOM
MOJMKOHACHCAINY TIPH JAHHOW CTETICHH NpeBpatieHus «P»?

a) TIOBBIIICHUEM TEMIEPATYPHI;

0) NOBBIIICHHEM KOHICHTPALNH KaTaln3aTopa;

B) yamaneHueM Boiaensionierocs HMC;

T) BBeJECHHEM MOHO(YHKIMOHAIFHOTO MOHOMEDA.

3. Kak uzmeHuTCsl MOJIEKyJIsipHas Macca MOJIMKOHACHCAMOHHOTO TTOJIMMEPa, €CIIM B MOHOMEPHYIO CMECh
BBECTH MOHO(YHKIIMOHAITFHBI MOHOMED?

a) HE U3MCHUTCS;

0) yBenmu4uTCS;
B) YMEHBIIIHUTCA.

KonTtpoannas padora Ne3
1 Kakumu MeTogaMHu MOKHO OIPE/ICIUTh CPETHEMACCOBYIO MOJIEKYJIIPHYIO Maccy MoJuMepa:

a) METOJaMH CBETOPACCEsIHUS, YIbTpaleHTpUu(yrupoBanus, TuQPy3nOHHBIM;

0) u3Mepss CBOMCTBA, 3aBHCAIIME OT YUCIA YAaCTHI[ B PAcTBOPE: OCMOTHYECKOE JaBlICHHE, 0yIHO- U
KPHOCKOIIHS;

B) M3Mepsis BSI3KOCTh PaCTBOPOB;

I) XUMHYECKHH METOJ MO KOJINYECTBY KOHIIEBBIX TPYIIIL.

2. Uro MOHO CKa3aTh O Ka4eCTBE PacCTBOPHUTENS, €CIU 3aBUCUMOCTb IPHUBEICHHON BSI3KOCTU PacTBOpa
MoJIuMepa 0T KOHIIEHTPAIUY ONHMChIBACTCA yPaBHEHUEM:

2
Mupus = [1]+06-[n] -C
a) XOpPOIIWT pacTBOPUTEIIB;
0) 9-pacTBOpHTEIH;

B) IJIOXOW PacTBOPHUTEID;
T) OAHO3HAYHO OTBETUTH HEJIB3S.
3. 3aBHCHMOCTL OCMOTHYECKOTO JIABJICHUS OT MOJEKYJSIPHOH Macchl TIOJIMMEpa W MPHUPOABI
pacTBOPUTENS B COOTBETCTBUU C BbiBoAaMu diopu-Xarruuca
BBIPAKAETCS YPaBHEHHEM:
1
- =RT-(A+A,-C,).
CZ
Kak rpadguueckyt MOXKHO TIPEICTABUTH 3Ty 3aBUCHMOCTB JIJIs TOJTMMEPTOMOJIOTOB B OZJTHOM PacTBOPUTETIE:

a) Beep NPSMBIX, IEPECEKAIOMINXCS B OJHON TOUKe | — |;

2
0) mapayienbHBIE IPSIMbIE C HAKJIOHOM B 3aBHCHMOCTH OT KOHCTAHTHI XaIrTHHCA;
B) TIpsAMBIE, apaieabHbie ocu adcrmce (A2=0).

IIpuMepsI OMI€TOB K 32a4€Ty 1O AUCHHUILIMHE
«XHMHSA BBICOKOMOJIEKYJISIPHBIX coennHennii» (IMK-1)

BWIET Ne 1
1. Ilpeamer u 3a7aud HAYKH O BBICOKOMOJIEKYJISIPHBIX COEIMHEHUSX. Ponb mommMepoB B )KMBOM NMPHUPOJAE M UX
3Ha4YeHHE, KaK MPOMBIIUIEHHBIX MaTepHAIIOB.
2. Ctpykrypa nonumepos. Kordopmarus makpomonekyi. [ MOKOCTh €Ny MOJMMEPOB.
3. Ykaxure pa3nndus B CTPYKType MOHOMEPOB JUIsl TOJIMMEPHU3ALIMH U TIOJTUKOHACHCALINH.
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BUWJIET Ne 2

1. OcHoBHble oTinunst BMC ot HMC. IlpuponHbie ¥ CHHTETHUECKHE TTOJIUMEPBHI.

2. PapukanbHas monumepu3zanus. CrocoObl MHUIMMPOBAHHS CBOOOIHO-paIWKANbHONW HONMMMepu3anuu: ¢(oTo-,
TEPMUYECKOE HHULIMUPOBAHUE, UCIIOJIb30BAaHNE XUMUUECKIX HHUIIMATOPOB. [IprumMepsl.

3. Homwmatnen. CrocoOsl monyderns. CBOCTBA MaKpOMOJIEKYJ IONHATHIIEHA, B 3aBHCHMOCTH OT CIIOCOOOB
nonyuenus. [Ipumenenue.

BUJIET Ne 3

1. Knaccudukanus mosmmMepoB o0 XUMUYECKOW TIPUPOJIE aTOMOB, 00pa3yIOIINX TIaBHYIO LIEb MOJINMeEpa.

2. MonekynspHas macca (MM) monmMmepoB, Kak CpPEIHSS KOJNUYECTBEHHAS XapaKTEPUCTHKA MacChl MOJEKYI
MTOJTUMEPOB.

3. Honunponwuinen. Cnoco0bl MoTy4eHus, CBOHCTBa, MPUMEHEHHE.

BUJIET Ne 4

1. Knaccudukanus noauMepoB 1o MpHHAAICKHOCTH MaKpPOMOJIEKYJIIBI K OMPEeTICHHOMY KJIACCY XUMHYECKUX
coeguHenuit. IIpumepsl.

2. Peaknuu otBepxaeHus. MTHUIMATOPH M KaTan3aToOphl OTBEpkAeHUs. Touka remeoOpa3oBaHusl.

3. [Ipu noHHOI MONTMMEpHU3alMi BUHUIBHBIX MTPOM3BOJAHBIX aKTUBHBIM IIEHTPOM sIBIIsieTcsi KapOuoH. Pacmonoxute

B MOPSIKE YBETMYCHUS PEaKIIMOHHON aKTUBHOCTH CIIEIYIOIINE KapOKaTHOHBI:
(CH3)30+; (CGH5)3C+; CH3+; CHs — CHz+

BUWJIET Ne 5
1. T'oMomosuMepsl U COTMONIUMEPHI, THIIBI COOIUMEPOB. IIpumepsl.
2. IIpupoaa pactBopoB BMC. CoiicTBa pacTBopoB noiuMepoB. OrpaHHUCHHOE W HEOTpaHMUECHHOE HaOyXxaHue.
da3oBbIe AUATPaMMBbI COCTOSHHS PACTBOPOB HOIUMEPOB. CTyIHH.
3. Pacnonoxure MOHOMEpPHI B IOPSAAKE YBETUUCHHS UX AKTUBHOCTH B PEaKLMH HOIUMEPU3ALIN:
bymaouen; uzobymunen; aKpuioOHUmMpuil;, CMupo., MpUxiopImuieH

BUWJIET Ne 6
1. Knaccudukarus moJmMepoB M0 TEOMETPUHN CTPOSHUS HX IIeTe MaKPOMOJICKYIL.
2. Meroapl ONpeAeNeHUs] MOJIEKYJISIPHOM Macchl MOJMMEPOB: OCMOMETPUYECKHH, BHCKO3UMETPUUYECKUH,
¢ Gy3UOHHBIN.
3. Pacnionoxxure HIKe PUBEICHHBIC PACTBOPUTENHN B OPSIJIKE YMEHBIICHUS, C UX Y4aCTHEM, CKOPOCTH Hepeaayn
Henu 1715t OONBIINHCTBA MAKPOPATUKAIOB!

IMUNOEH30]1, 4embIPexXI0PUCMblil yeaepoo, 2UOPOXUHOH, AMUHbL, MOYOI, (eHON

BUWJIET Ne 7

1. OcHoBnble noHsTUst XumMu BMC: MoHOMED, MOJMMEp, OJUrOMEpP, MaKPOMOJIEKYJIa, TTOJIMMEPHAs LEMb, 3BEHO
LeNH, CTereHb noimmepu3anui. Cszb Mexxay MM mMoHoMmepa u nmonumepa. Crienuduka moHATHS «MOJIEKYJIIsIpHast
Macca NoJIMMepay NPUMEHHUTENLHO K TIOJMMEPHBIM BEIIECTBAM.

2. VloHHas nmojMMepH3anusl, €e 3aBUCUMOCTh OT IPUPOBI MOHOMEpA U TUTIa TIPUMEHIEMOT0 KaTalli3aTopa.

3. HomuuzoOytuneH. CriocoObl MOTy4eHUsI, CBOWCTBA, IPUMEHEHHE.

BUWJIET Ne 8
1. Kitaccudukaius moimmMepoB 10 XapaKTEPUCTHKE PETYIISIPHOCTH CTPOSHHs TNIaBHOH nenu. [Ipumepsr.
2. X¥MHYeCKHE PEaKIMA U XUMHUYECKHE MTpeBpalleHns noauMepoB. [lonnMepananornusslie IpeBpalieHusl.
3. Pacronmoxxute crneayronyie MOHOMEPBI B IOPAJKE YMEHBIIEHHS OTHOCUTENBHOM AKTMBHOCTH B pPEaKLIUU
KaTUOHHO-LIETHOW CONOJMMEPU3aLIUN:
uzonpeH; N-MemoKCUCMUPOI, CMUPOJ, U300YMUNEH, SGUHULAYEMAm, MemuIMemaKpuiam

BUJIET Ne 9
1. Karanuszatopsl KaTHOHHON NOJIMMEPHU3ALINH, POJIb COKATAIM3aTOPOB. MexaHHU3M Ipolecca. DIeMEHTapHbIE
CTaJuU, UX CKOPOCTb.
2. Kimaccudukanusi moimMepoB 10 IPUHAJIC)KHOCTH MaKpOMOJIEKYJIbI K OTIPE/ICIIEHHOMY KIIacCy XUMHUYECKUX
COEIMHEHHM, TI0 XUMHUYECKOH TPUPOIe aTOMOB, 00pa3yIOIMX TIaBHYIO 1enb noianMepa. [Ipiumepsr.
3. VkaxuTte npuMep peaKIMH rOMO- ¥ FeTePONOINKOHICHCALNH:
nOH-R-COOH — [—0-R-CO —], + nH:0
nHO-R-OH + nHOOC-R'-COOH — [— O-R-O-OC-R'-CO —], + 2nH,0
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nH,N-R-COOH — H[—NH-R-CO —],OH + (n-1) H,0
n HaN-R-NH; + nHOOC-R'-COOH — H[—NH-R-NH-CO-R'-CO—],OH + (2n-1) H,0

BUWJIET Ne 10

1. CtpoeHre MOHOMEPOB, CIIOCOOHBIX BCTYMATh B PEAKIIUIO TOIHKOHICHCATUH. DYHKIIMOHATLHOCTH MOHOMEPOB U
UX CHOCOOHOCTH 00Pa30BBIBATh JIMHEHHBIE U CeTYaThIC MOMMepHI. [Ipumepsl.

2. Tpu pusndeckux cocTossHus aMOp(dHBIX TOIUMEpoB. TemepaTypsl epexoaoB: Temmeparypa crexinoBanus (Tc)
u Temrepatypa tekydects (Tx).

3. Ilonyuenue ¢peHONbHO-(POPMATIBAETUIHBIX CMOJI (HOBOJIAYHEIE, PE30JIbHBIE).

BUWJIET Ne 11

1. Karuonnas nmonumepusanus. Karanuzaropsl u cokatanuzaTopsl. BnusHue npupoasl pacTBOPUTEISL.

2. OrmpeneneHre  MOJEKYJISIPHOTO  Beca  IOMUMEpa  BHUCKO3UMETPUYECKHIM  METOJOM,  METOHaMH
YIBTPaeHTPU(PYTHPOBAHHS, CBETOPACCESTHUS.

3. HOHI/IBI/IHI/IJ'IXJ'IOPI/IH. CrocoObl oJIy4YCHUA, CBOfICTBa, IMPUMCHCHHUC.

BUJIET Ne 12

1. AHMOHHAs ONTMMepHU3alys, IPUMEHsIEMbIEe B PEaKLUK KaTannu3aTopbl. OCHOBHBIE CTaIuH IIpoLecca.

2. Peakuum JnecTpyKUMM W CIIMBAaHMS IMOJHUMEpPHBIX Inened. @Pusznyeckass OECTPYKUUA, XUMHUYECKas
TUAPOJIMTUYCCKAA ACCTPYKIHA I'CTCPOUCITHBIX ITOJIMMEPOB. HpI/IMepBI.

3. [lonuypetansl. [lonyuyeHue, mpuMeHEHUE.

BMWJIET Ne 13

1. Crioco6s!I mpoBeieHNs peakuy noaumepusanuu. [lonumepusanus B Macce, pacTBOpE, IMYJIbCHH.

2. TepMH‘IeCKaH, XUMHUUYCCKasi, OKUCIUTCIIbHAsA IACCTPYKIUS, MEXaHU3M peaKuHﬁ OKHUCJICHUA TIOJIMMCPOB.
AHTHOKCUIAHTEHI.

3. lomuakpunonutpui. [lonydenue, mpuMeHEeHHE.

BUJIET Ne 14

1. IlomydeHne MOIMMEPOB METOJOM MOJMKOHAEHCALMU: €€ OCHOBHBIE OCOOEHHOCTH, OTJIMYME OT PEeaKLHuu
MOJIMMEPU3ALIUH.

2. TepmoMexaHWUYECKHE KpHUBBIE aMOp(HBIX IOJUMEPOB. BiMsHHE MONEKYSIPHOW Macchl MOJMMEPOB Ha
TEMIIEPATypy CTEKJIOBAHMSI.

3. HamumunTe ypaBHEHUE NMpEKpaILEeHHs POCTa ey MPH MOTYYEeHUH [TOJTMaMUI0B, ITyTeM 100aBJICHHUS KUCIOTHI.

BUWJIET Ne 15

1. Tumbl peaknuii MOJNMKOHACHCAMK. PaBHOBeCHass W HEpaBHOBECHAas TOJIHMKOHACHCALUS, TOMO- H
reTeponoiIuKonaeHcanys. [Ipumeps.

2. Tpu pu3nueckux cocTossHUS aMOp(HBIX MoauMepoB. Temmeparypsl epexonoB: Temneparypa crexioBanus (T)
u temrepatypa texkydects (Tx).

3. Kak Ha3pIBalOTCs MOJUMEPHI, moiay4eHHbie w3 MoHoMmepoB: CH,=CH-CH>-CHs; CH,=CHCI u CH,=C(CH3)a.
Kakumu criocobamu UX MoTy4aroT.

BUJIET Ne 16

1. Peaknmum JCCTPYKIMHM ¥ CIIUBAaHUS TOJUMEPHBIX Memei. @Dusndeckas AECTPYKIUSA, XUMHAYECKas
TUAPOIUTUYECKAS IECTPYKIMSI T€TEPOLIETIHBIX MOJIUMEPOB.

2. ®U3NYEeCKNX COCTOSHUS aMOP(HBIX TOJIMMEPOB. BIUsHIE MOJICKYISIpHOW Macchl IOJUMEPOB HA TEMIEPaTypy
CTCKJIOBAHHS.

3. [omucTtupoin. CriocoOkI MmoTydeHus], CBONCTBA, TPUMEHEHHE.

BUJIET Ne 17

1. Tepmuyeckas, XUMHYECKas, OKHUCIMTENbHAs HECTPYKIMSA; MEXaHW3M pPEaKIUA OKHUCIECHUS IOJIHMEPOB.
AHTHOKCHIaHTHI.

2. Ctek000pa3Hoe, BHICOKOAIACTUYHOE U BI3KOTEKyUee COCTOSIHUE MOINMEPOB.

3. DnemMeHToOpraHn4eckne CoeqUHEHNs. Dnactomepsl. IloarcunokcaHsl.
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BUJIET Ne 18

1. MeTtoap! MoNy4eHUs: BLICOKOMOJICKYISPHBIX COeMHEeHNH. KaTroHHas monuMepu3anms.

2. Ilpupona pactBopos BMC. ColicTBa pacTBOpoB nonuMepoB. OrpaHi4eHHOE U HEOrpaHUYCHHOE Ha0yXaHue.

3. B uem oTimnume paBHOBECHOM MOJIMKOHJCHCAIIH OT HEPaBHOBECHOW? B KakoM ciydae moirydaercsi moJiuMep ¢
0oJ1ee BEICOKOI MOJIEKYJISIPHOIM Maccoi u mouemy?

BUWJIET Ne 19

1. ArperatHbie u (a30BbIe COCTOSHUS BELIECTB. AMOP(HBIE, KPHCTALTHIECKHE, KPUCTAITU3YIOLINECS TTOJIUMEPHI.
2. Tumbl peakuuii MOJMMKOHACHCANMW. PaBHOBecHass W HEpaBHOBECHAs MOJHKOHACHCANHWS, TOMO- H
rerepononukonaeHcanus. [Ipumeps.

3. Ilepeumcnnute BO3MOXHBIE METOABI (IPHEMBI) TOBBIMICHHS MOJEKYJSIPHOH MacChl IOJMMepa HpH
MTOJIMKOH/ICHCALIH.

BUWJIET Ne 20

1. Knaccudukanus moaumepoB IO IPUHAUICKHOCTH MaKPOMOJIEKYJIBI K ONPENeIEHHOMY KJIACCy XMMHYECKHX
COEIMHEHH.

2. OrHOcuUTeTNbHAs, MPHUBEACHHAS W XapaKTePHCTHUUECKas BA3KOCTh. CBS3b XapaKTEpUCTUUECKOH BS3KOCTH C
MOJIEKYJIApHOH Maccoi monuMepa. CpeIHEBI3KOCTHAs MOJIEKYJIIpHAsl Macca oJuMepa.

3. Hommatunen. CrocoOsl monyderns. CBOMCTBaA MaKpOMOJEKYN TMOJMATHICHA, B 3aBHCHMOCTH OT CIIOCOOOB
nosnydenus. [Ipumenenue.

s mpoBeseHUsT TEKyIIEro W HUTOTOBOTO KOHTPOJISI MCIIOJIB3YIOTCS CIENYIOLIHE OLCHOYHBIE CPEICTBA!
MMChbMEHHBIE IOMAIlIHUE 3aJaHHs [0 BOIIPOCaM, TECTOBBIE 3aJaHus. MakcuManbHas OIlEHKa TEKYIIET0 KOHTPOJIS
3HaHUH 3a cemectp - 40 GaoB.

PyOexxHbIii KOHTPONB 3HAHWK OCYIIECTBISAETCS 2 paza 3a ceMmecTp B (opMe KOMITBIOTEPHOTO
TecTUpOBaHM. MakcHMalbHas OlIeHKa PyOeKHOTO KOHTpOIIA - 30 Gaos.

3aueT MOJIy4arOT CTYACHTHLI, IMMOJTYYUBIIHUE B CYMMC 110 UTOraM TEKYLICTO U py6e>1<Hor0 KOHTPOJIAA HE MCHEC
50 6ayoB. B mpoTHBHOM Cilydae CTYACHTHI CHAIOT IOTIOJHUTENBHBIN 3a4eT B yCTHOH opMme.

8.3. IIpoMeskyTOUHBIH KOHTPOJIb 3HAHUH, YMEHUI U HABBIKOB

WtoroBas olieHKa CKJIaAbIBAE€TCS KaK CPEIHEB3BEIICHHAs IO pe3ysibTaTaM BCEX OIICHMBAEMbIX
paloT Ha MPOTSHKEHUU CeMeCTpa, KyJa BXOAAT MOCELIeHHEe KU 1 J1a00paTOPHBIX 3aHATUH, OTBETHI
U JIOTIOJHEHMsI Ha J1a00paTOPHBIX 3aHATHSAX, KOHTPOJbHBIE pabOThl (KOHTPOJIbHBIE CPE3bl 0 UTOTaM
MOJTYJIS).

IIpome:xXyTOYHBINE KOHTPOJIb - WUTOrOBas OLEHKAa 3HAHMM CTYAEHTa, OCYLIECTBIISETCS IO
HAKOMUTEJIIbHOW CHUCTEME CYMMHUPOBAaHHEM OajllOB, MOJYYEHHBIX B MpOLECCe TEKYIIEro U pyOexHOro
KOHTPOJISL.

®opma MPOMEKYTOUHOTO KOHTPOJIS — 3a4eT.

[IpoBeneHue TEKyIIero ¥ NPOMEKyTOYHOIO KOHTPOJIS MO TUCHUIUIMHE OCYIIECTBIISIETCS B COOTBETCTBUU
¢ Monoxennem COT'Y .2
«[Tonoxennem o OaNIbHO-PEHTHUHIOBOM CHUCTEME OIIEHKM YCIIEBAEMOCTH CTYJIEHTOB JUIsl HaIlpaBJICHUN
OakanmaBpuaTa M cCHeuuanureTa (peaepasbHOr0 TroCyJapCTBEHHOTO OMOJHKETHOTO 00pa3oBaTelbHOTO
yupexJeHus: Beiciiero ooOpaszoBaHus «CeBepo-OCeTHMHCKHII TrocylapCTBEHHBIH YHUBEPCUTET UMEHU
Kocra JleBanoBu4a Xeraryposa», yrBepKAeHHBIM ITprKazoM pektopa oT 01.10.2021 r., Ne 226.
OneHouHbIE CpecTBA ISl TEKYILIErO0 KOHTPOJIS YCIIEBAEMOCTH, MTPOMEKYTOUHOM aTTecTaluu Mo
UTOraM OCBOEHUS TUCLUIUINHBI.
[IpoBeneHne TEKYIIETO W MPOMEXKYTOYHOTO KOHTPOJSI MO JUCIUIUIMHE OCYIIECTBISETCS B

! MMonoxenne o TeKylleM KOHTPOJE YCHEBAEMOCTH M HPOMEKYTOUHOH aTTecTaluy OOYYalOIIMXCA MO 0O6pa30BATENLHBIM
IporpaMMaM BEICIIET0 00pa3oBaHHs — MporpamMmaM OakaixaBpuara, Maructparypsl U cnenuanmurera B COI'Y.(B mocnemaneit
penaknuu ot 08.07.20 r. I[Ip.Ne 173)

49



coorBeTcTBUH ¢ [Tonoxenuem COT'Y .2

BAJIVIBHAS CTPYKTYPA OHEHKH

Makec.
Dopma kKoHmpons
KOJI-BO 0aJlioB

Tekyias olleHKa CTy/IeHTa B TeueHue 1-8 Helenu cocTouT u3: 20

* Brinonnenus 3agaHuii Ha 1a00paTOPHBIX 3aHATUAX 10

¢ BLinmojgHeHUsa JOMAIIHUX 3aJaHui 5

* CaMOCTOSITEIIBHBIX PabOT 5

1-1 pyOexxHas mucbMEeHHasi KOHTPOJIbHAs paboTa 15

Tekymass oineHka cryaeHta B TeudeHue 10-15 wemenu 20
COCTOUT H3:

* BrinonHenus 3a1aHuiil Ha 1aO0OPATOPHBIX 3aHATUAX 10

¢ BLinojaHeHusa JOMAIIHUX 3aJaHui 5

* CaMOCTOSITENIbHBIX padoT 5

2-51 pyOexHasi MIChbMEHHAasi KOHTPOJIbHAs paboTa 15

Htoro 70

MeTtoauka GOpMHUPOBAHHS Pe3yJbTHPYIOLIEH OLeHKH .

B xone Teky1iero KoHTpost CTyAeHThl MOryT Habparts 0-70 Gaios:
1 —s1 pyOe:kHAsI aTTeCTAIMA -MAKCHMAJIbHO 35 0aJ/1710B; U3 HUX:
Or 0 mo 15 GamnoB (pyOexHas aTrecTanus) — TecTHpoBaHue B IeHTpe TectupoBanusi COI'Y wnm
YKa3bIBAaCTCS HCIOJNb3yeMas MpH MW3yYeHWH JaHHOW JIUCHUIUIMHBI (opma (mHMchMeHHas paboTa,
KOJIJIOKBHYM, 3CCE U T.11.);
Or 0 no 20 OGamunoB(Tekyuias OIEHKa) — akTHBHasg paboTa 3a JaHHbBIM IEpUOJ Ha CEMHHAPCKUX
(MpaKTUYECKUX ) 3aHATUSIX
2-51 pyOeKHASI ATTECTAIMSA — MAKCHMAJILHO 35 0a/lJI0B; U3 HUX:
Ot 0 110 15 6annoB(pyOeskHas aTTecTalus) — TeCTHpOBaHUE B ieHTpe TectupoBanust COI'Y;
Ot 0 10 20 GansioB (TeKymas OlIEHKa)— aKTUBHAs paboTa 3a JaHHBIM Meprol Ha CEMUHAPCKUX
(MpaKTHUECKUX ) 3aHATHSIX
[IpomexyTOUHBIN KOHTPOJIb:
st x3amena:
3a yCTHBIN OTBET Ha 3K3aMeHe cTyAeHT morydaet 0-30 6ayos.

ATTecTanus CTYJSHTOB OCYIIECTBISIETCS COTJIACHO ClenyromeMy rpaduky: 1-it cemectp:

1-s1 pyOexHas attectanus — 8-9 Henenu cemectpa

2-1 pyOexxHasi arTtecTalus — HocienHsas (MPeArnocieanssl) Heaels ceMecTpa 2-ii ceMecTp: 1-1 pyOexHas
aTrecranus — 8-9 Hexenu cemecTpa 2-1 pyOeKHas aTTEeCTAIHs — ITOCIeHS (IIPEOCTIEIHSIS) He e ceMeCTpa4.

MeToauka (JOpMHUPOBAHUS Pe3yIbTHPYIOLIEH OLEHKH®
B xoze Teky111ero KOHTpOII CTyIeHTHI MOTyT HaOpaTs 0-70 Oaruios:
1 —s1 pyDeKHASI ATTECTALAS - MAKCHMAJIBHO 35 0aJIJI0B; M3 HUAX:
ot 0 1o 15 6amno (P1) - arrecTanmonHas (pyoexxHas) KOHTPOJIbHAsS paboTa;
ot 0 1o 20 6amnoB (T1) - Tekymas paboTa CTyeHTa B TeYeHUE pyOexka.

2 TlonoxeHne O TEKYNIEM KOHTPOJIE YCHEBAEMOCTH M IPOMEKYTOYHOW aTTeCTAallMu OOYYalomuxcs Mo 00pasoBaTeNbHBIM
IporpamMmaM BBICIIET0 0Opa3oBaHUsI — MporpamMmamM OakajiaBpuaTta, Maructparypsl u crenuanurera B COI'Y.(B mocnenuen
penaxiuu ot 08.07.20 r. TIp.Ne 173)

3 B coorsercTu ¢ IMosnoxenuem o BPC oneHrBaHus 00y4arouXcs O4HOM GOpMBI 110 06pa30BaTENLHBIM IPOrPaAMMaM
BEICIIIET0 00pa30BaHus — MporpaMMam OakanaBpuata u cnennanutera B @T'5OY BO COI'Y (ot 05.03.2018 1., ip.Ne 47)

4 TTonosxkeHue 0 0 GaILHO-PEHTHHIOBON CHCTEME OLICHKH YCIIEBAEMOCTH CTY/ICHTOB JUls HaNpapJieHuil 6akanaBpuaTa 1
crieruanuTeTa GpeaeparbHOTO TOCYIaPCTBEHHOTO OI0KETHOTO 00pa30BaTENbHOTO YUPEKICHUS BHICIIIET0 00pa3oBaHUs
«CeBepo-OceTHHCKHI rocyaapcTBeHHbIN yHIUBepcuTeT nMeHn Kocra JleBanoBnya Xeraryposa» (ot 01.10.2021 r., ip. Ne
226).

5 Tam xe.
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2-51 pyOeKHASL ATTeCTALIMS — MAKCUMAJIbHO 35 63.]].]'[0B; N3 HUX:

ot 0 10 15 6amnos (P2)- arrecranmonnas (pyoekHas ) KOHTPOJIbHas paboTa;
ot 0 10 20 6amtoB (T2) - Tekymias paboTa CTy/IcHTa B TCUCHHE pyOeKa.

IIxana nTOroBoi akaaeMu4ecKoii ycneBaeMocTu
CTYAEHTOB 110 JHCUMILIMHE

Cucrema ouenok COI'Y
DopmMa KOHTPOJIsI Cymma 0a/1510B Ha3Banue
86 - 100 OTJINYHO
DK3aMeH 71-85 XOPOIIO
50-70 YOBJIETBOPUTEIHHO
3audr 50-100 3a4TEHO
0-49 HE 3a4TCHO

Iloka3zaTenu u KPUTEPUH ONCHUBAHUSA KOMIIeTEHIMH HA PA3IMYIHBIX Tanax ux q)OpMI/IPOBaHHﬂ,

ONMMCaHHe IIKAJ OUCHUBaAHUA

YpoBeHb ¢(hOpMHUPOBAHHOCTH KOMIETEHIMIA

«MuHIMAJTBLHBIA
YPOBEHb
He JOCTUTHYT»
(MeHee 55 6a/110B)

«MuHHUMAJbHBIA
YPOBEHb)
(56-70 6ans10B)

«Cpenuuii ypoBeHb»
(71-85 b6anoB)

«BbICOKHII yPOBEHDb)
(86-100 6am10B)

Komnemenyuu ne
chopmuposativi.

3HaHHUA  OTCYTCTBYIOT,
YMEHUS U HaBBIKU HeE
c(OpMHPOBaHBEI.

Komnemenyuu
cchopmuposanbl.

CdopmupoBans
0a3oBbIC CTPYKTYpPHI
3HAaHUN.

YmMmenust dparMeHTapHbBI
u HOCAT
PEenpOaYKTUBHBIHI
XapakxTep.
JemMoHcTpHpyercs
HU3KUN YPOBEHb
CaMOCTOSITETLHOCTH
MPaKTUYECKOTO HABBIKA.

Komnemenyuu
chopmuposanvi.

3HaHus OOIINpHBIE,
CHUCTEMHBIE.
YMeHus
PENpOLYKTUBHBIN
Xapakrtep, TPUMEHSIOTCS
K pEIIEHUI0 THUIOBBIX
3alaHuM.
JeMoHcTpupyercs
JIOCTaTOYHBI  YPOBEHb
CaMOCTOSITETTLHOCTH
YCTOHYMBOTO
MIPAKTHYECKOT O HaBbIKA.

HOCAT

Komnemenyuu

chopmuposanoi.
3HaHus TBEpAbIE,
apryMEeHTUPOBAHHBIE,
BCECTOPOHHHUE.
YMeHus YCIIELIIHO
MIPUMEHSIOTCSA K

PELICHUIO KaK TUIOBBIX,
TaK W HECTAaHJAPTHHIX
TBOPYECKUX 3aJJaHUM.
HeMoHCTpUpyeTcs
BBICOKU I YPOBEHbB
CaMOCTOSTEILHOCTH,
BBICOKAs aJallTUBHOCTH
MPAKTUYECKOr0 HAaBbIKa

Onucanune KPUTCPUECB OLICHUBAHUS

CryaeHThl, TOJYYMBIIME B XOJe TeKymero u pyoexHoro koHTpons 50-70 GamioB aBTOMaTHYECKU
MOJIYYaroT «3aueT».
PesynbTupyromias omeHka ckiaasBaeTcs mo coorsercrpytomeid bPC gopmyire.

51



OO0yyarommuiics OO0yyaromuiics OO0yuaromuiics OO0yuaromuiics
JIEMOHCTPHPYET: JIEMOHCTPHPYET: JIEMOHCTPHPYET: JIEMOHCTPHPYET:
- CYIICCTBCHHBIC | - 3HAHUA | - 3HAaHUE W TOHMMAaHUE | - riryookue,
npoOenbl B 3HAHUAX | TEOPETUYECCKOTO OCHOBHBIX BOIPOCOB | BCECTOPOHHUE u
y49e0HOT0 MaTepraa; MaTepuana; KOHTPOJHAPYEMOTO apryMeHTUPOBaHHBIC
- JOITYCKAIOTCS | - HEIMOJHBIE OTBETHl HA | 00b€Ma TPOTPAMMHOTO | 3HAHHUS TMPOTPAMMHOTO
MPUHIIUITHAIEHEIC OCHOBHBIC BOIIPOCHI, | MaTepHaa; MaTepuana;
OIIMOKU TMpH OTBETE HA | OMMOKM B OTBETE, | - TBEpIbIC 3HAHUA | - TIOJHOE ITOHMMAaHUE
OCHOBHBIE BOTIPOCHI, | HEJOCTATOYHOE TEOPETHIECKOTO CYIITHOCTH u
OTCYTCTBYET 3HAHHE WU | IOHUMAaHHE CYIIHOCTH | MaTepuaa. B3aMMOCBSI3U
MOHUMAaHUE OCHOBHBIX | M3JIaraeMbIX BOIIPOCOB; | -CIIOCOOHOCTH paccMaTpuBacMBbIX
MOHATHUMN U KaTErOpuil; - HEYBEPEHHbBIC U | yCTaHaBIUBaTh U | OpOLIECCOB U SABJICHUH,
- HEMOHMMAaHUE | HETOYHbIE OTBETHl Ha | OOBACHATH CBSI3b | TOYHOE 3HAaHWE
CYIITHOCTH JTOTIOJTHUTETBHBIC MPaKTUKA W TCOPHH, | OCHOBHBIX TOHATUH B
JTOTIOJTHATENBHBIX BOTIPOCHI; BBISIBJISITh TIPOTHUBOPEYHNS, | paMKaxX 00CYKIaeMBIX
BOIIPOCOB B paMKax | - HEJOCTAaTOYHOE | MpoOJIeMbl M TEHSHINH | 3aJaHUii;
3aJlaHui; BJIQJICHUE JIUTEPATYPOH, | Pa3BUTHUS; - CIIOCOOHOCTh
- OTCYTCTBUC YMCHHA pCKOMCHILOBaHHOﬁ = IMpaBUJIbHBIC " | YCTaHaBJIMBAaTh u
BEITIOJTHSTH MPOTPaMMOi KOHKpETHBIE, 0€3 TPyOBIX | OOBICHSITH CBSI3b
IMMPAKTHUYCCKUEC 3aJaHusd, | JUCHUIIIIUHBI, OHII/I6OK, OTBEThI Ha | IPpaKTUKH U TCOPUU,
IIPENYCMOTPEHHBIE - ymeHue 0e3 TpyObIX | MOCTaBJICHHBIC BOIIPOCHL, | - JIOTUYECKHA
MPOrPaMMOi OImnO0K pemars | - yMeHUe pemiaTe | mociuenoBaTeNbHbIE,
JUCITUTLTAHBL; MpaKTHYECKHe 3aJaHus, | IPAaKTUIeCKHe 3aJaHus, | COepIKaTeNbHEIE,
- OTCYTCTBHE | KOTOPBIC CIIeyeT | KOTOphIe CIIeyeT | KOHKPETHBIC u
TOTOBHOCTH BBITIOTHHTb. BBITIOJTHUTB; HCYEPIBIBAIOIINE
(cmocobHOCTH) K - BJaJCHWEC OCHOBHOI | OTBETHI Ha BCE 3aMaHU,
JUCKYCCHUA W HHU3KYIO JUTEPaTypoOH, a TaKKe
CTCIICHb KOHTAKTHOCTH. peKOMCHI[OBaHHOﬁ JOITOJIHUTCIBbHBIC
porpaMMmoit BOIIPOCHI
JUCIUILTAHBL; 9K3aMeHaTopa;
- Hajguuue COOCTBEHHOH | -  yMeHHWe  pemiarb
000CHOBaHHOW TIO3WIIMH | TIPAKTUYECKUE 3a/[aHUS;
o 00CyXJ]aeMbIM | - CcBOOOIHOE
BOIIPOCaM. UCIIOJIb30BaHUE B
Bo3MO0XHBI OTBE€Tax Ha BOIPOCHI
HE3HAYUTEIbHbIC MaTepraioB
OTOBOPKM M HETOYHOCTH | PEKOMEHIOBAHHOU
B PacCKpbITUM OTJEIbHBIX | OCHOBHOM u
MIOJIOKEHUH  BOTPOCOB, | AOMOIHUTEIHEHON
MIPUCYTCTBYET JTUTEPaTYpBHI.
HEYBEPEHHOCTh B
OTBETaxX.
Ouenka Ouenka Ouenka Ouenka
«HEYJTOBJICTBOPUTEIbH | «YIOBJIETBOPUTEIBLHO» | «XOPOII0» / «3a4TEHO» «OTJIUIHO» /
0» /He 3a4YTEeHO / «3aYTEHO» «32YTEHO»
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9. VYueOHOo-MeToaUYeCKOE U MH(OPMAIIMOHHOE o0ecTiedeHne U CIUNIHHbI

a) Jluteparypa ocHOBHas

1.Cemuukos FO.Jl. BeicokomonekyinsipHble coequHenus. - M.: Akanemus, 2014. — 363 c.

2. Kupees B.B. Beicokomonekymnsipabie coequHenus. — M.: FOpaiir, 2015. — 602 c.

3. Xakumymun FO.H. Xumus u ¢pusuka nonumepos. @usnueckoe COCTOSHIE MOJIUMEPOB: yueOHoe mocobue /
Xakumymmud FO.H. — Kazans : Uznatensctso KHUTY, 2017.-141 c¢.—ISBN 978-5-7882-2215-8. — Tekcr:
AJIEKTPOHHBIH 1l 3BC "KoHcynbTaHt cTyaeHTa'": [caiiT]. - URL:
http://www.studentlibrary.ru/book/ISBN9785788222158.html.

4. CeupugnoB E.b. Knura o monumepax: cBOMCTBa U MPUMEHEHUE, UCTOPUS U CETOHSITHUN JeHb MaTePHAIIOB
Ha OCHOBE BBICOKOMOJICKYIIsIpHBIX coenunenuit / E.b.Ceupunos, B.K./ly6oBoit — Apxanrenbck: NI CADY,
2016. — 392 c. — ISBN 978-5-261-01096-8 — Tekct: anekrponnsiii // OBC "KoncynpTant cryaenta": [calT]. —
URL: http://www.studentlibrary.ru/book/ISBN9785261010968.html.

5. llunuua O.T. TepMudeckuii aHanu3 B u3ydeHUu moaumepoB : ydebHoe mocobue / O.T.Iunwuua, B.K.
Mumnrazosa, B.A. IlerpoB, A.B. Koctouko. — Kazanb : UznmatensctBo KHUTY, 2014. — 99 ¢. — ISBN:
978-5-7882-1538-9 — Texkct : amektponubiit //  OBC "Koncynbrant crymenrta" : [caiit]. — URL:
http://www.studentlibrary.ru/book/ISBN9785788215389.html.

6. Ky3uenoB B.A. TIpakTukyMm 1O BbICOKOMOJIEKYJSIpHBIM coeanHeHusMm. / B.A.Ky3ueroB, MuHHCTEPCTBO
obpazoBanus M Hayku P®D, DexnepanmbHOe rocyqapCTBEHHOE OIODKETHOE 00pa3oBaTeIbHOE YUPEKICHHE
BBICIIIETO NMPO(ECCHOHATBLHOTO 00pa3oBaHusl «BopoHEXCKHUH TOCYAapCTBEHHBI YHUBEPCUTET». — BopoHex:
Wznatenbckuii gom BI'Y, 2014. — 167 c. : cxem., 1abn. — (YueOHUK BOpOHEKCKOro TocyaapCTBEHHOTO
YHUBEPCHUTETA). — Pexum JIOCTYyTIA: o TOJITTHACKE. - URL:
http://biblioclub.ru/index.php?page=book&id=441593. — bubauorp. B ku. — ISBN 978-5-9273-2141-4.

0) Jluteparypa J10NOJHUTeIbHAS

8. Oyauan /x. OcHOBBI XUMUH 1oauMepoB. - M.: Mup, 1974. — 614 c.

Kaprun B.A., Cnomunckuii I'.JI. Kpatkue ouepku o GpU3MKOXUMHUU TOIUMEPOB. - M. : Xumus, 1967. — 175
c.

9. DuHumkioneaus MoauMepoB B 3-x Tomax. - M.: CoBetckas sHnukiIonenus. 1972, 1974, 1977.

10. Hlyp A.M. BeicokomornekysipHbie coequHenus. - M.: Briciias mkomna, 1981. — 656 c.

11. IIpakTukyMm 1o BBICOKOMOJEKYJISPHBIM cOeqUHEHUAM o pell. Akaa. B.A. Kabanogsa. - M.: «Xumusy»,
1985.

12. tunsman M.W. TexHOIOTHS MOTMMEPOB MEIUKO-OMOIOTHYECKOT0 Ha3HaueHus. [Tonmmepsl
OPUPOIHOTO MPOUCXOXKACHHs: yueOHoe mocodue. / M. U. Illtuneman — 2-e u3a. (311.). — M. : BUHOM, 2016.
—331 c. — ISBN 978-5-93208-198-3 Tekcr : anexrponnsiii // OBC "Koncynpranrt cryaenra': [caiir]. — URL:
http://www.studentlibrary.ru/book/ISBN9785932081983.html.

B) nporpamMMHoe odecriedyeHue u UHTepHeT-pecypcehbl:

ObecnieueH J0OCTYN K COBPEMEHHBIM INMPO(ECCHOHAIbHBIM 0a3aM JaHHBIX, WH(OPMAIMOHHBIM

CIPaBOYHBIM M MOUCKOBBIM crucTeMaM (Oubnnotexka COI'Y), 2024 r.:

. IBC «YnuBepcurerckas oudanoreka ONLINE)» — oGecrnieunBaer A0CTyM K Haubolee
BOCTpE0OOBAHHBIM MaTepuaiaM yueOHOH U HayYHOU JIUTEepaTyphl IO BCEM OTPACIIIM 3HaAHUM OT
BEAYIINX POCCUICKUX U3AaTeNbCTB. Pecype cogepkut yueOHUKH, yueOHbIe TOocOOMsI, MOHOTpaduu,
MEepUONYECKHE U3/IaHusl, CIIPAaBOUYHUKH, CJIOBAPH, SHIUKIIONEINH, BUIE0- U ayIMOMaTepuabl,
WJUTIOCTPUPOBAHHBIE N3/IaHUS 10 UCKYCCTBY, XYI0XKECTBEHHYIO JINTEPATYpy U B HACTOSALIEE BpEMs
conepkuT oyt 100 Teic. HaumeHoBaHui. TpebyeTcs peructparus.

. IBC «Hayunas 3jekTponHas 0udauoreka eLibrary.ru» — xpynneiimas B Poccun
AJIEKTPOHHAS OMOIMOTEKA HAYYHBIX IMyOJIMKAITM/, o0Iagaronas 00raTbiIMi BO3MOKHOCTSIMH TIOMCKA U
aHaJIM3a Hay4YHOU MH(OpMaLINHU, 00eCIIeUnBAET POCCUICKUM YUEHBIM 3JIEKTPOHHBIN TOCTYII K
BEYIIIMM MHOCTPAaHHBIM Hay4dHbIM u3gaHusaM. Ha ceronns nocerurensm eLIBRARY.RU goctynHet
pedepatsl 1 MOJIHbIE TEKCTHI OoJiee 38 MIIH HAYYHBIX MYOJUKAIMHI U TATEHTOB, B TOM YHUCIIE
3eKTpOHHBIEC Bepcuu Oosiee S600 poccHilCKUX HAyYHO-TEXHUYECKUX KypHaIOB. CBhime 4500
POCCHICKMX Hay4HBIX >KypHAJIOB pa3MellleHbl B OeCIIaTHOM OTKPBHITOM jocTyne. CaMoCTosTeNbHAs
pEerucTpanys Ha caure.
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YHuBepcaiabHas 0a3a n1aHHbIX EastView — mogHOTEKCTOBBIN J0CTYM K 80 HAMMEHOBaHUAM

Hay4HbIX KypHanoB. Jlorun: Khetagurov. [Tapons: Khetagurov.

. IBC «KoHCYJILTAHT CTYIEHTA» — CTYy/IeHYecKas JIEKTPOHHAs OMOIMOTEKa 110 MEIULIUHCKOMY
1 papMareBTU4ecKoMy 00pa30BaHUIO, a TAKXKE M0 E€CTECTBEHHBIM M TOUHBIM HayKaM B LIEJIOM.
Tpebyercs peructpanusi.

. IBC «IO0paiiT» — 00pa3zoBaTeibHas cpesia, BKIOYAroIlas BUPTYaIbHbIM YUTAIBHBIN 3ai1
y4eOHUKOB U Y4eOHBIX TOCOOHI OT aBTOPOB U3 BeAYIIMX By30B Poccuu mo BceM HanpaBieHUSIM U
CIEIUANTBHOCTSAM, TPEAJIaracT MpernoiaBaTesiM BO3SMOKHOCTh UCIIOIb30BaHusl KoHCTpyKTOpa rHOKHX
KYPCOB, C IIOMOILIbIO KOTOPOTO MPEIo1aBaTelb MOXKET CO3/1aTh CBOM YHUKAIIbHBIN KypC U
alaTHPOBATh €T0 10/ 00pa30BaTebHbIC MPOTrPAMMBI PA3HBIX YPOBHEN MOATOTOBKU.
https://urait.ru/info/courses?utm_sour...m_campa. TpeOyeTcst peructparus.

. Polpred.com — oTkpbITas 3JIeKTpOHHAst OMOIMOTeuHas crucTeMa «JleoBbie cpelicTBa MacCOBOMA
nH(pOpMaLUny MpeaaraeT JocTym K cratbaM 600 1e10BbIX ra3erT, )KypHaioB, HH(HOPMAreHTCTB ¢
apxuBoM 3a 20 net, 0630p CMU; mo3BOJISET OCYIIECTBIATH HHTEPHET MOUCK, IPOCMOTP U 3arPYy3Ky
MaTepuajoB yepe3 pyOpuKaTop MOUCKa, BEIBOJI HA MeYaTh MJIM COXPAaHEHHUE KON MaTepHalioB s
JIMYHOTO UcHoab30BaHus. https://www.polpred.com/?ysclid=Inu8u3...2w7734263

. HauuonanbHas 3jiekTpoHHasi 6udauorexa (HIB) — denepanbHas rocyaapcTBeHHas
nH(POPMAIMOHHAS CUCTEMA, ITPEUIaraeT JOCTYI K MIEPEBECHHBIM B AJIEKTPOHHYIO (HOpMY KHUTAM,
BKJIIOUAsl PEJIKUE U LICHHBIC U3JJaHHs, PYKOIIMCH, TUCCEPTalluu, aBTOpedepaTsl, MOHOTpaduu,
M30U3JIaHus], HOTBI, TATEHTHI, IEPUOIUUECKYIO JTUTEPATYpy U KapTorpaduueckrue u3gaHusl.
besBo3mesnubiil noctyn k 00bekTaM HOb Bo3MOXkeH depe3 KOMITbIOTEPHI, PACIIONIOKEHHbBIE Ha
TEPPUTOPHUN YUTAIBHOTO 3ajIa ANEKTPOHHBIX pecypcoB Hayunoii 6ubmmorexn COI'Y.
https://rusneb.ru/?ysclid=Irrpkg2alr745161760.

KonrakTHas undopmanus

Hupexrop Hayunoii 6ubnmmoreku COI'Y — XanumoekoBa @aTtuma Aday/iiaeBHa

Anpec: r. Bnaaukaskas, ynuna Ileperenu, 16.

Ten.: +7 (8672) 33-33-73, no6. 303 / +7 988 870-26-29

Ja. moura: lib_nosu@mail.ru

. SpringerCustomerServiceCenterGmbH (6a3a naHHBIX, coaepKaiue SJICKTPOHHBIC H3IaHHS
uznatenbctBa SpringerNature 3a mepuox 2011 — 2017 rr. (MOMHOTEKCTOBas KOJIEKIUS B
KoinuecTBe 46 332 KHMUT)

. eLIBRARY.RU [OnekrponHslii pecypc]: HaydHas sneKkTpoHHas Oubanoreka. — URL:
http://www.elibrary.ru

. WznarenscTBo «FOpaifT» [DIeKTpOHHBIN pecypc]: aneKTpoHHO-01baroTeuHas cuctema. — URL:
http://biblio-online/ru

. VYHuBepcurerckas 6ubnmoreka online [DneKTpOHHBIN pecypc]: JIeKTPOHHO-OnbInoTeYHas
cucrema. — URL: http://www.biblioclub.ru

. OBC "Koncynbrant cryaenta” (http://www.studmedlid.ru )

Jlnunsblii kadunet Ha caiite COI'Y http://portal.nosu.ru/
Caiit aucranunonnoro odyuyennss COI'Y http://Ims.nosu.ru/

PeKOMeHI[yeMbIe HHTEPHET-aJApeca mo XuMHu:
1. Weisberg M., Needham P., Hendry R. Philosophy of Chemistry (First published Mar 14, 2011) // The
Stanford Encyclopedia of Philosophy. Edited by Edward N. Zalta.
http://plato.stanford.edu/entries/chemistry/.
2. HYLE. International Journal for Philosophy of Chemistry. http://www.hyle.org/journal/concept.htm

Bba3bl 1aHHBIX:

1. Scopus https://www.scopus.com/
2. Web of Science https://clarivate.com/webofsciencegroup/solutions/web-of-science/
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ITepedyeHb JTHIIEH3NOHHOTO M CBOOOAHO PACIPOCTPAHSEMOr0 MPOrPaMMHOI0 odecrnevyeHus,
HE00X0IMMOI0 JJI51 OCBOCHHUS JUCIHMIIJINHEI.
naket MicrosoftOffice (MicrosoftOfficeWord, MicrosoftOfficePowerPoint), AdobeReader, WinDjView,

[IporpaMMHOE OOecIieueHHE I PeJaKTHPOBAHUA XUMUIeckux hopmyi IsisDraw (cm. cnucox nuoice).

Peectp nporpammuoro obecrieuenus COI'Y 2023/24

Ne ni/nt HanmenoBanue Ne norosopa(simunensust) Crpana
NMPOU3BOAUTEND
1 Windows 10 Enterprise Ne 4100072800 Microsoft Products (MPSA) CIIA
' ot 04.2016r
2 Windows 10 Ne 4100072800 Microsoft Products (MPSA) CIIA
' ProforWorkstations ot 04.2016r
3 Windows 8.1 Enterprise Ne 4100072800 Microsoft Products (MPSA) CIIA
' ot 04.2016r
4 Windows 8.1 Professional Ne 4100072800 Microsoft Products (MPSA) CIIA
' ot 04.2016r
5 Windows 8 Enterprise Ne 4100072800 Microsoft Products (MPSA) CIIA
' ot 04.2016r
5 Windows 8 Professional Ne 4100072800 Microsoft Products (MPSA) CIIA
' ot 04.2016r
7 Windows 7 Enterprise Ne 4100072800 Microsoft Products (MPSA) CIIA
' ot 04.2016r
8 Windows 7 Professional Ne 4100072800 Microsoft Products (MPSA) CIIA
' ot 04.2016r
9 OfficeStandard 2016 Ne 4100072800 Microsoft Products (MPSA) CIIA
' ot 04.2016r
OfficeStandard 2013 Ne 4100072800 Microsoft Products (MPSA) CHIA
10.
ot 04.2016r
OfficeStandard 2010 Ne 4100072800 Microsoft Products (MPSA) CIIA
11.
ot 04.2016r
12 Cucrema TeCTUPOBaHUS Ne468 ot 03.12.2013 UII Cynratynun Poccus
' SunravWEBClass P.T.(6eccpouHo)
13 CucreMa KOMITBIOTEPHOI JInnensus FSF/Debian (Co6GogHoe
' Bepctkn MikTex nporpaMMHoe odecrneuerue) (0eccpoyHo)
14. KasperksyEndpoint Security J022.01.2024 Poccust
IIporpamMmHoe obecnieuenue st | CBoOOIHOE IPOrpaMMHOE CIIA
15. PENaKTHPOBAHUS XUMUYECKIX obecrnieuenne(6eccpouHO)
dopmy IsisDraw
Cucrema noucka TeKCTOBBIX No ot 22.01.2043 Poccus
16 3aMMCTBOBaHUMI (me#ictBuTenen qo 22.01.2025) ¢ OAO
' «Antummaruat.BY3» «Antu-IlnaruaTty
[Iporpammuoe obecrieuenue 1C: | NeKII /108 ot 29.08.2017 ¢ OOO Poccus
17. [pennpusitue 8.3 Yrpaenenue | «Makcumym»(6eccpoUuHo)
TOProBJIEH
IIporpamMmHoe obecrieueHre NeCHl./ Ne126., 01.07.2020r. <cMAKCUMYM- | Poccus
18. 1C:3aprutata u KaJpsl CODT» 6eccpouno
TOC.yupeKIACHUIS
19 [IporpammMHoe obecrieueHme NeCJ1/76 01.03.2017r. «makcumyM-codr» Poccust
' 1C:0r0mxKer. (6eccpouno)
ABTOoMaTtu3upoBaHHas cucreMa | CBHUIETENBCTBO O FOCYIaPCTBEHHOM cory
20. «Ynpasinenue —Jlekanar BPC» | perucrpanuu nporpamMmsi s 9BM

No2015611830 ot 06.02.2015r1. (6eccpouHo)
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IIporpamma ans OBM «bank Pazpabotka COI'Y CBHIeTenbCTBO O cory
BOITPOCOB ISt KOHTPOJIS rOCY/IapCTBEHHOM PEruCTpaliy IpOrpaMMBbI
21. 3HAHWI 1 OBM Ne2015611829 ot 06.02.2015r.
(6eccpouno)
29 IImansr BO Ne2191-24, 0112.01.2024r. (Tex.mogmepxka 1o | Poccus
' 26.02.2025 r.) OO0 JIMMUC
23 [Tnaner CI1IO 12.01.2024 Ne2192-24 Poccus
' (monmucka v o6HOBIEHU 10 16.02.2025)
I1O Jla6opaTopun MMUC Nel157-23 ot 29.03.2023 OO0 JIMMUC Poccus
(Hdexanar, 1K, BemomocTty,
24, TectupoBanue, UHTEPHET
paciIupeHue 1 ap.)
VSDESK Ne 210406/01 ot 06.04.2021r. UIT Poccus
25.
N, A.CepreeBuy
«l"amakTrka» 00O T'amaktuka UT morosop Ne 120320/I/A | Poccus
26. ot 14.03.2022
DIRECTUMRX — Cucrema | OOO I'anaktuka UT norosop Ne 120320//1/A | Poccus
27. AIIEKTPOHHOTO ot 14.03.2022
JIOKYyMEHT0000pOTa
28 MOODLE BecmnatHoe CIIIA (b6ecruatHoe
' poccHiCKOe)
29, «l"anaktuka PY3» Jlnmensust 6eccpodHas Poccus
30 JInuneiii kaOuHeT abutypuenta | Jlumensus Oeccpoyunas Poccus
31 Jlnanenii kabuHeT Jlnmenswust 6eccpodHas Poccus
' CTyAeHTa/COTPYTHHUKA
DnexTpoHHas 6ubIMoTeKa https://dvs.rsl.ru Poccust
30 auccepTanuu U aBropedeparoB | Tpedyercs peructpanus B oudnuorexe COI'Y
' PI'b (OB/] PI'B)
OBC"VYHuBepcuTeTCKas https://biblioclub.ru Poccust
33. o6ubmorexa ONLINE" Tpebyetcs peructpanus B Oudbnunoreke COI'Y
OBC «Hayunast aiextponnas | http://elibrary.ru. Poccus
34. oubnmoreka eLibrary.ru» Tpebyercs peructpauus B Oubnnorexke COI'Y
VuuBepcanbHas 6a3 JaHHBIX https://dlib.eastview.com CIIA
35. EastView
OBC «KoucymnpTanT ctyzentay | http://www.studentlibrary.ru Poccus
CryneHdeckas JJICKTpOHHAs Tpebyetcs peructpanmst B onbmmoreke COI'Y
OuOIMoTEKA TI0O METUITUHCKOMY
36. 1 (apMaLeBTHYECKOMY
00pa3oBaHMIO, a TAKXKE TI0
€CTECTBEHHBIM U TOUYHBIM
HAayKaM B LIEJIOM.
OBC «Opaiit» - www.biblio-online.ru Poccus
obpasoBarenpHas cpena, Tpebyetcs peructpanms B Onbmmoreke COI'Y
37 BKJIFOYAIOIIAS] BUPTYaJIbHBIN

YUTAIBHBINA 3271 y4eOHUKOB U
y49eOHBIX TTOCOOHIT OT aBTOPOB
13 Beaynx By3oB Poccun mo
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BCEM HaIpaBJICHUIM U
CHEINATFHOCTIM

38 K3II (nomeHn Ha stHIEKCE) becmutatHoe (mepeBenieH B peskuM mmpocMoTpa) | Poccust

39 Pycl'apn OecruiaTHOE Poccus
ViPNet Poccust

40.

41. BKC Ortkpsitoe 10 OecruiaTHOe

IIpodeccnonanbubie 6a3bl JAHHBIX U HHTEPHET-PECYPChI
ObJ1acTh 3HAHUI IIpodeccnonanbubie 0a3bl JaHHBIX U Ccblika

oOpa3oBaTtesibHbIEe pecypcbl UHTEpHET

be3omacHocTh baza pmannbpix ®emepanbHON  ciykObl 1O | http://www.rospotrebnadzor.ru
KU3HECATSITbHOCTH HaJ30py B cepe 3aluThl MpaB moTpeduTeneil 1
0J1aronoNyyns 4enoBeKa
WudopmanmoHHslii moptai o npotuBoaeiictein | http://www.antiterror.ru
TeppOPU3MY
Caiir  MexayHapoJaHo#  akajgemMud  Hayk | http://www.maneb.ru
9KOJIOTUH, O€30MTACHOCTH YeJIOBEKA M TIPHPOJIbI
Caiit MunucrepctBa Poccuiickoit denepanuu | https://www.mchs.gov.ru
o Jenam TpaXxIaHCKOM 00OpOHHI,
Ype3BbIYAHBIM CHTYalUsIM H  JIMKBUIALUH
MOCJEICTBUN CTUXUIHBIX O€ICTBUI
denepanbublii  00pa3oBaTeabHBIN ToOpTan 1o | http://www.obzh.ru
OcHoBaM 06e30MaCHOCTH KHU3HECATSIbHOCTH
IIEPJIOK - wundpopmanmonubiii  moprain | https://sherloc.unodc.org/cld/en
OTKPBITOTO JIOCTYIIA), Ha KOTOPOM pasmerieHsl | /st/home.html
NpaBOBbIE MaTepUaJbl MO BOIPOCaM OOpPBOBI ¢
OpraHM30BaHHOM HPECTYIMHOCTHIO 7
TEPPOPU3MOM
O6pasoBanmue denepanbHbIit mopTan «Poccutiickoe | https://www.edu.ru
o0pa3oBaHue
deepanbHblit LEHTP urdopmarmonno- | http://fcior.edu.ru
00pa3oBaTesbHBIX PECYPCOB
Enunoe okHO moctynma k uH(bopmaimoHHBIM | http://window.edu.ru/
pecypcam
IMoprain «IluppoBoe 06pazoBaHme» http://www.digital-edu.ru
HanmonanbHblii  OTKpBITBIE  yHHBepcuTeT | https://intuit.ru
«AHTYHTY
Bubnuoreka 6aHKOBCKOTO Jielia http://www.bbdoc.ru
Xumust DeKTpOHHas oubaroTeKa y4ueOHbIX | http://www.chem.msu.su/rus/elibrary/

MaT€puraioB 110 XUMUHU

Xumnuecknii nopran Chemport.ru

http://www.chemport.ru

HayuHo-nonyngpHblii  XypHall «XuUMUS U

KHU3Hb»

https://www.hij.ru

Ananmutnueckas xuMusd. baza maHHbBIX

https://www.freechemistry.ru/

Mendeleev.info — o xuMuu 1 XUMHKaxX

https://mendeleev.info/

@opMyJIbHBIM  yKazaTelb  IpenapaTUBHBIX
CHUHTE30B OPTraHUYECKUX COCAUHEHUI

http://www.orgsyn.narod.ru/

Ananmutnueckas xumus B Poccuu

http://www.wssanalytchem.org/
default.aspx
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Okonorus MHUHUCTEPCTBO  MPUPOJHBIX  pecypcoB U | http://www.mnr.gov.ru/
sKoJioruu Poccuiickoit deneparuu
denepanbhas ciayx0a mo Ham3opy B chepe | https://rpn.gov.ru/
PUPOIONOIB30BAHUSI
Oco00 oxpaHsieMble MPUPOIHBIC TeppuTOpuH U | https://www.mnr.gov.ru/activity/oopt/
00wsekThl B Poccum (OOIIT)
Dkosorus MPOU3BO/ICTBA. Hayuno- | http://www.ecoindustry.ru/
NPaKTHYCCKUI TOpTa
Okomorusi B Poccum w  3a  pyb6exowm. | https://polpred.com/
OdunmanbHbie CalThI ?cat=5&otr=30&byotr=1
YHuBepcaabHbIe Poccuiickas HalmoHaIbHAsE ONOIHOTEKA http://nlr.ru/
pecypehl HanmoHanbHas 2J1eKTpOoHHAs: OMOIHOTeKa https://rusneb.ru/

Poccwiickast rocynapcTBeHHas OMOIHoTeKa

https://www.rsl.ru/

Enmroe oxHO mocTyma K WHGOPMAIMOHHBIM
pecypcam

http://window.edu.ru

Karajor 31eKTpoHHBIX OHOIHOTEK

https://elementy.ru/catalog
/g31/elektronnye biblioteki

«Merasunuknoneans Kupnnna u Medoans»

https://megabook.ru

Bubnumoreka y4eOHOI 1 HaAyYHOH TUTEPATypHI

http://sbiblio.com/biblio/

r') MeToAMYecKHe YKa3aHus, pa3padoTaHHble cocTaBuTeassMu PaGoueii nporpaMmel.

1. Yueopuna T.M. Bsedenue 6 Xumuio 6blCOKOMONEKVIAPHLIX CcoeOuHeHull: yied.-MeTol. mocobue
JUISL CTYZICHTOB XUMHKO-TeXHoJorrnueckux (akymnpretos. //T.M.Huropuna; ®I'6OY BO «Cesepo-
Ocerunckuil rocygapcTBeHHbIl yausepcureT uM. K.JI. Xeraryposa» — Bnanukaskas, 2018. — 87 c.

2. Yueopuna T.M. Ilpaxmukym «Bvicokomonekynsipuvie coedunenusy: yde0.-METOMI. TOCOOHe I
CTY/IEHTOB XHMMHKO-TE€XHOJIOTHYECKOTO (akynbTeTa (OakanaBpuar), HampaBl€HHE — XHMHUS
(04.03.01) / T.M.Yuropuna; ®I'BOY BO «CeBepo-OceTUHCKHI roCy1apCTBEHHbBIH YHHBEPCUTET
nM. K.JI.XerarypoBa» — BnanukaBkas, 2018. — 44 c.
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10. MaTepHaJbHO-TeXHHYECKOE OCHAIIEHHE TUCIIUIIJINHBI:

HamMmeHoBaHre IOMEIIEHIMA AJIS IIPOBEJCHHS BCEX BHUIOB YICOHOH e TSITFHOCTH,
MIPEeIyCMOTPEHHON y4eOHBIM IJITAHOM, B TOM YHCJIE€ TTOMEIICHUS TSl CAMOCTOSATEIIEHOW PaOOTHI,
C YKazaHHeM IePEeYHsS OCHOBHOTO 000PYIOBaHUS, YICOHO-HATILIIHBIX TOCOOHH 1
HCIIOJIE3YEMOT0 TIPOTPaMMHOT0 00eCTIeYeHUS

Anpec (MeCTONOJI0KEHHE)
MIOMEIIEHHH IS TPOBEACHHS
BCEX BUJIOB yIeOHOH
JeSTEeIBHOCTH,
MIPENYCMOTPEHHON y4eOHBIM
IJIAHOM (B CIIy4yae peanu3aliu
00pazoBaTenbHON IPOrpaMMBI
B ceTeBOi Gopme
JIOTIOJTHUTEIIEHO YKa3bIBaeTCS
HaMMEHOBAHHE OpPTaHU3alUH,
C KOTOPOH 3aK/II0ueH
JIOTOBOP)

Y4eOHble ayTHTOPUH /151 IPOBeeHNs] 3aHATUI JTeKIIMOHHOI0 THIA, CEMUHAPCKOTO TUIA, KypCOBOTO
MPOEKTHPOBAHUS (BBIOTHEHUS KyPCOBBIX PabOT), IPYMIIOBBIX M HHIUBUAYATbHBIX KOHCYIbTALlUH,
TEKYILETo KOHTPOJIS ¥ IPOMEXKYTOYHOM aTTeCTaIMH, a TAKXKe CAMOCTOATEIBHON paboThI 00yJarOLIUXCS:
IPETIOAABATENBCKUH CTOJI, CTYJI, CTOJIBI M CTYJIbS AJ1s 00y4aromuxcs, kadezapa.

O6opynosanue: IIpoekrop Epson EB — 735Fi. KoMruiekT noctaBku: (KpeIwieHHe IS IPOSKTOPa, IIHYP
IIMTAHHUs POEKTOPa, MArHUTHO-MapKepHas gocka — 1, Hoyr6yk «AMCHUDJIITEXHO» - lmt

C IPOrpaMMHBIM 00€CIIeUeHNEM, BEIXOJIOM B CeTh VIHTEpHET H TOCTYIIOM B JIEKTPOHHYIO
HHpOpPMaIOHHO-00pa3oBarenbHyto cpeny COI'Y.

Iporpammuoe obecrieuenue: Windows 7 Professional, Office Standard 2016, Cucrema TecTupoBanust
Sunrav WEB Class, Cucrema kommbroreproii Bepctkun MikTex, Kasperksy Endpoint Security,
IporpamMmHOE 0becTieyeH e ISt PEaKTHPOBaHUs XUMIdeckux Gpopmyr Isis Draw, Cucrema noucka
TEKCTOBBIX 3aMMCTBOBaHUH «AHTHILIarnatT.BY3», [Iporpamma miis 9BM «baHk BOIpOCOB AJIsI KOHTPOJIA
3HaHui», VSDESK, Yenyru cBssu (noctyn k cetnt uarepret), MOODLE, JInunslit kabuner
crynenra/cotpyanuka, KOII (momen Ha siHnekce), Pyclapa, ViPNet

Poccuiickas ®enepanus,
362025, Pecrybnmka
Cesepnast Ocetus — Ananus,
ropon Bnagukaskas,
yi1. Baryruna,
oM 44-46, yaeOHBII KopITyc
Ne 7,
aya. Ne 604

YueOHble ayTHTOPUH /151 TPOBeJeHHsI 3aHATHH JTEKIMOHHOI0 THIA, CCMUHAPCKOTO THUIIA, TPYIIIIOBBIX
Y MHIUBHAYaJIbHBIX KOHCYJIbTALUH, TEKYIEro KOHTPOJIS ¥ IPOMEKYTOYHON aTTeCTaIMH, a TaKKe
CaMOCTOSITENEHOH PaboThl 00YUaIOMINXCSI: IPETIOJaBaTENbECKUI CTOJ, CTYJI, CTOJIBI M CTYJIbs JUIS
oOyyaroruxcsi, kKapenpa.

O6opynosanue: [Ipoekrop Epson EB — 735Fi. KoMruiekT mocTaBku: (KperwieHHe ISt MPOEKTOPa, IHYP
UTaHWs IPOEKTOPA, MArHHTHO-MapKepHast 1ocka — 1T, Hoyr6yk «AMCHUDJITEXHO» - 11t

C POTPaMMHBIM 00€CTICYEHHEM, BBIXOJOM B CETh FIHTEPHET M JOCTYIIOM B 3JIEKTPOHHYIO
rHPOpPMaIOHHO-00pa3oBarenbHyto cpexy COI'Y.

Iporpammuoe obecrieuenune: Windows 7 Professional, Office Standard 2016, Cucrema tectupoBanust
Sunrav WEB Class, Cucrema kommsrotepHoit Bepctku MikTex, Kasperksy Endpoint Security,
IporpammHOe obecrieueHne yist pelakTHPOBaHUs XUMIYecKuX Gopmyt Isis Draw, Cucrema noucka
TEKCTOBBIX 3aMMCTBOBaHUI «AHTHIDIarnatT.BY 3», [Iporpamma mist 9BM «baHk BOIIPOCOB 7151 KOHTPOJIA
3HaHuit», VSDESK, Yenyru cesasu (noctyn k cetnt uarepaet), MOODLE, JInunslit kabuner

crynenra/corpynuuka, KOII (nomen Ha sunekce), Pyclapa, ViPNet

Poccuiickas ®enepanus,
362025, PecryOmika
Cesepnast Ocetust — Ananus,
ropon BranukaBkas,
yi. Baryrtuna, gom 44-46,
yaeOHsIi Kopryc Ne 7,
ayn. Ne 606

JlabopaTopuu: KOMIBIOTEPHBIE KJIACCHI 1151 TPOBEEHHsI TEKYIIEro KOHTPOJIS U MPOMEKYTOTHOM
aTTeCTalHH, a TAK)KE CAMOCTOSTEIBEHOI paboThl 00YUaIOIINXCS: PENOoIaBaTeIbCKIH CTOM, CTYJ, CTONBI H
CTYIBSI AT OOYJaIOIIHXCSI.

O6opynoBanue: MHTEpakTHBHOE MYIBTUMEINITHOE 000PYIOBaHUE (I0CKA, TIPOEKTOP), KOMITBIOTEPHI ISt
KOMITBIOTEPHOTO KJIacca B KOMITIEKTE - C IIPOTPaMMHBIM 00eCIIedeHHeM, BEIXOAOM B ceTh MIHTepHeT
JIOCTYIIOM B 3JIEKTPOHHYIO HHPOPMAIIMOHHO-00pa3oBarenbHyto cpexy COI'Y;

Iporpammuoe obecrieuenne: Windows 7 Professional, Office Standard 2016, Cucrema tectupoBanust
Sunrav WEB Class, Cucrema kommbsrotepHoit Bepctku MikTex, Kasperksy Endpoint Security,
IporpammHOe obecrieueHne Iyist pelakTHPOBaHUS XUMIYecKuX (Gopmyt Isis Draw, Cucrema noncka
TEKCTOBBIX 3aMMCTBOBaHHH «AHTHIIarnaT.BY3», I[Iporpamma ms 9BM «baHk BOIpoCcoB /ISt KOHTPOIIS
3HaHuit», VSDESK, Yenyru cessu (noctyn k cetit unrepaet), MOODLE, JInunslit kabuner
crynenTa/corpymauka, KOII (nomen Ha suuekce), Pyclapn, ViPNet

Poccuiickas @enepanus,
362025, Pecrybmika
Cesepnast Ocetust — Anasus,
ropoll Brnagukaskas,
yi. Baryruna, mom 44-46,
yaeOHsIi Kopiryc Ne 7,
aya. Ne 614

Bu6anoTeKa, B TOM YHCIIE YATAIBHBIH 3aJ1: CTOJIBI M CTYJIbs TSl OOYYAOIIHXCS, KOMITBIOTEPHI B
KOMIUICKTE — C IPOrPaMMHBIM 0OeCIIeYeHHEM, BBIXOIOM B ceTh VIHTEpHET U JOCTYIIOM B 3JIEKTPOHHYIO
nHpopmamonHo-00pa3oBaTensHyto cpexy COI'Y

ITporpammuoe obecrieuenue: Windows 7 Professional, Office Standard 2016, Cucrema TecTupoBaHus

Sunrav WEB Class, Cucrema kommsrotepHoit Bepctku MikTex, Kasperksy Endpoint Security,
IMporpamMmuoe obecrieuenune sl peaakTHpOBaHus XumMuaeckux Gpopmyt ISis Draw, Cucrema noucka
TEKCTOBBIX 3aMMCTBOBaHMI «AHTUIUIaruat.BY 3y, [Iporpamma s 9BM «baHk BonpocoB 11 KOHTPOJIS
3Hanuit»y, VSDESK, Yenyru cessu (noctyn k cett uarepuet), MOODLE, JInunsrit kabuner
crynenra/corpynauka, KOII (nomen Ha siHaekce), Pyclapa, ViPNet

Poccwuiickas ®@enepanys,
362025, Pecrybuika
Cesepnast OceTnst — Ananus,
ropon Brnagukaskas,
yi. Leperenn/Barytuna, tom
16/19, yueOnsIit koprryc Ne 6
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«HanmoHanbHas snexTporHas Gubmorexa» OIBY «PI'By, «O6pasosarenshas miatdopma FOPATT,
OBbC"Yuusepcuterckas 6ubmmoreka ONLINE" , OBC «Hayunas snextponnas 6ubimoreka eLibrary.ruy,
YuusepcanbHas 6a3 nanusix East View, ObC «KoncynpTanT cTynenTa» «MeaunuHa. 3apaBooxXpaHeHue
BO», Uadopmanmonno-anamutiueckas cuctema SCIENCE INDEXOOO HAYYHAS DJIEKTPOHHAS
BUBJIMOTEKA (RU), YauBepcanpHble 6a3sl n1aHHbIX «ABUCy

JlaGoparopusi Opranuveckoii xumuu (BbicokoMosIeKyJISIPHBIX COeTMHEHHUIH) 115 IPOBEICHUS
Hay4YHO-HCCIIEIOBATEIbCKOH paboThl, KypCOBOTO IPOEKTUPOBAHYS, BBIIIOIHEHHS BBITYCKHBIX
KBaJIM(HUKALMOHHBIX PaOOT, TPYNIOBBIX M MHIMBUYaIbHBIX KOHCYJIBTALMIL: NPENoIaBaTeIbCKUI CTOI,
CTYJ1, CTOJIBI ¥ CTYJIBS U1 00y4aroLIHUXCA.

O6opynosanne: [lepcoHaIBHEINH KOMITBIOTEP B KOMIUIEKTE C IIPOIPAMMHBIM 00€CIIedeHIEM, BEIXOIOM B
ceTh MIHTepHET M TOCTYIIOM B JIEKTPOHHYIO HH(POPMaOHHO-00pa3zoBaTenbHyo cpexy COI'Y,
HnrepaktuBHOE MyIsTUMeanitHOe o6opynoBanue ([Jocka FOX IB82,IIpoextop Aser U5200

Iporpammuoe obecrieuenue: [porpammuoe oGecrieuenue: Windows 7 Professional, Office Standard 2016,
Cucrema tectupoBanus Sunrav WEB Class, Cucrema komnbroteproii Bepetkun MikTex, Kasperksy
Endpoint Security, IIporpaMmmHoe obecriedeHne st peJakTUpOBaHus XuMudeckux Gopmys Isis Draw,
CuctemMa oucka TEKCTOBBIX 3aMMCTBOBaHU# «AHTHILIarnat.BY3», [Iporpamma mis 9BM «bank
BOIIPOCOB A1t KOHTpoIrs 3Hauui», VSDESK, Ycemyru cesi3u (noctym k cetn narepHer), MOODLE,
JIuuneiii kabunet cryaenTa/corpyanuka, KOII (momen Ha stHzaekce), Pyclapa, ViPNet

JlaboparopHoe obopynoBanue: I1Ikad BeTsKHOM ¢ moasogoMm Boasl LIIB HBK 900ITJIACT+ ¢
caHTeXHUKOH — 2mT. Becrl 1aboparopusie anexkrponasie BM5101 — 1 mrt. Cymvtsaenii mxad LOIP LF-
120/300-VS1 (440x465x430mmM, 300 C, Bentmstop — lr. pH-merp 150 MU — 1 mir, Mermmanka
MarHuTHasi ¢ HO0rPEeBOM U 1HbpoBbM Tepmoperyistopom Heidolf — 2 mr. Pedpakromerp UPD-
454Bb2M (c noxcsetkoit u non. mkanoi) — 1 mt. Kongykromerp noprarusaeriit OHAUS ST300C-B -1
wrt., Poraimonnsiit ucniapurens Hei-VAP Value — 1., Harpearensnast minta ES-H3040 -1,
Mewm0Opannsiii BakyymHbii Hacoc KNFN 842.3 FT.18n — 1.

Poccuiickas ®enepanus,
362025, Pecriybnmka
Cesepnast Ocetus — Ananus,
ropon Bnagukaskas,
yin. Baryruna, nom 44-46,
yuaeGHbIi Kopiryc Ne 7,
aya. Ne 110

JlaGopaTopusi @Pu3nyeckoi, KOJIOMIHOH XuMUH (BbICOKOMOJIEKYIAPHBIX COeTMHEHMIT) s
MIPOBEACHHUS 3aHATUI CEMHHAPCKOTO THIIA, JAOOPATOPHBIX 3aHATHI, KypCOBOTO IIPOEKTHPOBAHUS
(BBINOJIHEHHS KYPCOBBIX paboT), TPYIIOBBIX U HHANBUIYAIbHBIX KOHCYJIBTAINH, a TaKKe
CaMOCTOSTENbHON pabOTHI 00yYarOLTIXCS:

HPETIOAaBaTENbCKUI CTOI, CTYJ, CTOJIBI ¥ CTYJIBSI A7 00y4aroIuxcs, 17a00paTOpPHbIC CTOJBI, KJIACCHAs
JIOCKa.

O6opynoBanue: [TepcoHIBHBIH KOMITBIOTEP B KOMIUIEKTE C IIPOIPAMMHBIM 00€CIIeYeHHEM, BBIXOJIOM B
ceTh IHTEpHET 1 TOCTYIIOM B 3JICKTPOHHYI0 HH(OpMaIMOHHO-00pa3zoBarenbHyto cpeny COI'Y,
[poexrop Epson EB-735Fi Komimiekt moctaBku (KperieHne ISl POEKTopa, IMHYp MUTaHus) — lmr.,
Hoyt6yxk Iponssogurens 000 "AUNCUAJITEXHO" — 1.,

Iporpammuoe obecrieuenue: [Iporpammuoe obecrieuenune: Windows 7 Professional, Office Standard 2016,
Cucrema tectupoBanust Sunrav WEB Class, Cucrema kommsioreproi Bepctku MikTex, Kasperksy
Endpoint Security, ITporpamMmmHoe obecriedeHne s peJakTupoBaHus XuMudeckux Gopmys Isis Draw,
CucTeMa oMcka TEKCTOBBIX 3aUMCTBOBaHUM «AHTHIIarnat.BY3», [Iporpamma s OBM «bank
BOIPOCOB AJIs1 KOHTpoutst 3Hauui», VSDESK, Yceuyru cesizu (noctyn k cetn nnrepHer), MOODLE,
JIuuneiii kabunet cryaenra/corpyaanka, KOII (momen Ha siapekce), Pycl'apa, ViPNet

JlaboparopHoe o6opynosanue: : llkad BeITsDKHOMN ¢ ToaBoa0M Boasl [IIB HBK 900TIJIACT+ ¢
CaHTeXHUKOU — 11IT., Y 4eOHO-1abopaTopHbIil KoMmIuieke "duzndeckas 1 KoJutouIHas Xxumus'" — 1 miT.
Meus mydenpnas DKIIC-10 — 1 mt. Hedenomerp «HOM»-1 mt. Konaykromerp «Ikcnept -002-6H» -
1. JJabopaTopusrit noHomep «M-510»-1 mt. pH-Merp-mummBonsT™MeTp «pH-150MU»-2 mT.
Pedpakromerp «IPD-454» - 1mr. Memanka marauTHas «I[19-6110» ¢ mogorpeBoM-2 mt. DoTomerp
30M3 KOK-3-01 - 1 mt. Mukpockon 6mHOKYIsIpHEIA "Mukmen-1"- 1 mr. Aranmuzatop «®Pmoopar 02-
2M» - 1 mt. bans BonsHas apyxmectHast UT-4302E ULAB — 1 . Criekrpodoromerp I13-5300BU — 1
. HarpeBarensHas umta ES-H3040 — 1 . [entpudyra Tagler HacTonbHas 1abopaTopHast
meauuHckas o TY — 1 mir. [loaspumerp kpyrosoit CM-3 -1mt. Becwl anamutuaeckne SHINKO HT
84RCE — 1 wr. Becsl Texanueckne M-ER — 3 mr. Cymmnensiit mkad 1IC-80-01-CITY — 1 .,
ynbTpassykosas Stegler 10DT (101, 20-80 °C, 240W) — 11mr., Yue6H0-1a60paTopHbIH KOMILIEKC
9KoJorHs (IpodecCHOHATbHAS KOMIUTIEKTaNus) — 11IT.

Poccuiickas ®enepanus,
362025, Pecmybnmka
Cesepnast Ocetust — AnaHus,
ropol Bnagukaskas,
yi. Barytuna, mom 44-46,
yueOHbIi Kopiryc Ne 7,
aya. Ne 114

Pazpabotunk:

Yuropuna T.M., kanauaaT XUMHYECKUX HAYK, JOLUEHT Kadeapsl oprannyeckoil xummun CeBepo-

OCEeTHUHCKOTO TOCYHapCTBCHHOI'O YHUBCPCHUTCTA.

[IporpamMma onobpeHa Ha 3acenaHuu Kadeapbl OpraHudecKo XUMHUH
ot «14» ¢deBpans 2024 r., mporokos Ne 7.
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11. JIuct 00HOBIeHHMS/AKTyAIN3AIUN

[Tporpamma oGHOBIICHA.

O6HoBeH peectp nporpammHoro odecriedenuss COI'Y nHa 2024 r.

Oo6noBnena cexnus 10. «MarepralbHO-TEXHUYECKOE OCHALEHUE TUCIUIUINHBD.
JloGaBieHbl AUCTAaHIIMOHHBIE (POPMBI TPOBEICHUS 3aHATUH.

BHeceHHbIC H3MEHEHHUS PACCMOTPEHBI M YTBEPKICHBI Ha 3aCeTaHUK Kadeaphl _ OPraHuYecKOM
xumun oT «14» despans 2024 r., mpotokon Ne 7

[TporpamMmma omoOpeHa Ha 3aceaHUU COBETa (aKylIbTeTa XUMHH, OUOJIOTUU U OMOTEXHOJIOTUU
oT«16» depans 2024 r., nporokosn Ne 6
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