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[IporpamMma coctaBieHa B cooTBeTcTBUU ¢ DenepalbHbBIM TOCYIapCTBEHHBIM 00pa30BaTEIbHBIM
craggaptoM mo HampasieHuto 04.03.01 Xumus (ypoBeHb OakajaBpuaTa), YTBEP)KICHHBIM IPHUKA30M
MunuctepcTBa obpazoBanus u Hayku Poccuiickoit @enepanun ot 17 uronst 2017 roga Ne671; mpukazom
MunHCcTEpCTBa HayKH U BhICIIero oOpazoBanus Poccuiickoii @enepaunu ot 26 HosOps 2020 r. Ne 1456
(3apeructpupoBan MunuctepctBoMm roctuiuu Poccuiickoit @enepanun 27 mas 2021 r., Ne 63650) «O
BHECCHUM H3MEHEHUH B (QenepaiabHble TOCylapcTBEHHBbIE 00pa3oBaTeNbHbIE CTaHAAPTHI BBICIIETO
oOpa3oBaHMs»;  y4eOHBIM IUIAHOM MOJATOTOBKM OakanmaBpa mo Hampasienuto 04.03.01 Xwumws,
yTBepkaeHHBIM YueHbIM coBeToM PI'BOY BO «COI'Y» npotokon Ne 9, ot 28.03.2024 r.

CocraBurenb: K.X.H., goueHT T.M. Huropuna

Pabouas npoepamma oucyunnunel npunama 6 cocmase 0CHOBHOU NPOPECCUOHATLHOL 00PA308AMENbHON
npocpammul peuieHuem yueno2o cosema (npomokon Ne 9 om 28.03.2024 2.).



1. Crpykrypa, ¥ 001Ias TPYJA0EMKOCTD IHCIMIIJIMHEI.
OO01mast TpyA0eMKOCTh JUCHIHUTUINHBI COCTaBIsAeT 3 3aueTHbIe enuHullbl (108 vaca).

Ounas popma oOyueHus
Kypc 4
Cemectp 7
Jlexumn 34 yac.
[IpakTrueckue (cemuHapcKue) -
3aHATHS
JlaGopaTopHbie 3aHATHS 544ac.
HToro ayAuTOpHBIX 3aHATHI 88 uac.
CamocTrosTensHas paboTa 20 yac.
KonTposns -
9K3aMeH -
3auer 7
OO1ee KOTUIECTBO YaCOB 108 gac.
3.€. 3

2. Hean ocBoeHHs TUCHMITIUHBI

Llenbto M3y4yeHHs] Kypca BBICOKOMOJEKYISPHBIX COCAMHEHUU B cOOTBEeTCTBUU ¢ DenepanbHbIM
roCy/lapCTBEHHBIM 00pa30BaTEbHBIM CTaHAAPTOM I10 HANpPaBIEHUIO IOATOTOBKHU (CHEUAIBHOCTH)
04.03.01 Xumus u YpOBHIO BBICIIErO 0Opa3oBaHus OakalaBpHaT, YTBEPKIECHHOMY MPHUKa30M
Muno6pHayku Poccun ot 17 utonst 2017 roma Ne 671;

®I'OC BO - OakanaBpuar mno HampasieHuto mnoaroroBku 04.03.01 Xwumwus, yTBepKACHHOM

npukazoM Munucrepcra oopazoBanus U Hayku P® ot 17 urons 2017 r. Ne 671 (3apeructpupoBaH

MunucrepctBoM toctuniud PO 2 asrycra 2017 r., peructpaunoHubiii Ned7644), ¢ u3sMeHEHUSIMH,

BHECEHHBIMHU NPHKa30oM MUHHCTEPCTBA HAYKH M BhICIIEro oopasoBanusi PO or 8 despans 2021 r.

Ne83 (3apeructpupoBan MunucrepctBoMm roctuiiuun P® 12 mapra 2021 r., perucTpammOHHBIN

No62739)sBnsercs:

JaThb CTYAEHTY 3HAHUS OCHOB XHMHH BBICOKOMOJIEKYJSIDHBIX COEIMHEHUH, CBENCHUH O

BXHEHIINX MOJIMMEPU3ALMOHHBIX U MOJUKOHACHCAMOHHBIX MpoLeccaX, 3aBUCUMOCTEH MEeXAy

COCTaBOM IIOJIMMEPOB M HX CTPOEHHEM, KOTOpbIE CIIYy)KaT MOJrOTOBKE CTyIEHTa K Oymymien

npohecCHOHANBHON EATETbHOCTH B 00JacTIX HAayYHO-HCCIIEI0BATENbCKOM, TEXHOJOTUYECKONW U

NEAarorn4eCcKou.

3amavya Kypca — (hopMHpOBaHHE TBOPUECKH PabOTAIOMIMX CHEIHAIMCTOB C Pa3BUTHIM HAYYHBIM
MBILUIEHHEM, 00JIaJatoIuX He0OOXOAUMBIM 3a11acoM 3HaHUH B 00acTu o0IIel 1 HEOPraHUYECKON XUMUH,
CIOCOOHBIX MCIOJIb30BaTh TEOPETHUECKHUE 3HAHMSI MPU PEHICHUH NMPAKTUYECKUX 3a/ay, IPOSBIAS MPHU
TOM CaMOCTOSTEIbHOCTh, WHUIIMATUBY, a TaKK€ B HEOOXOJUMBIX CIydasX — YMEHHE y4acTBOBAThH B
MPUHITUM KOJUIEKTUBHBIX PEIIeHUH, BBIOUpast HanboJsee OoNTUMaJIbHbIE U3 HUX.

W3yueHune NaHHOM NUCHMIIIMHBI CIYXKHUT MOJATOTOBKOM CTyleHTa K Oyayuieil npodeccruoHalbHON
NEeSITeIbHOCTH B 00JacTaX —  HAy4YHO-UCCIIENOBATENbCKOM M MEJarormyeckoil  corjacHo
npo¢eCCUOHAIbHBIM CTaHAAPTaM:

1. IHpodeccuonanvupiii crangapr 01.001 «Ilemaror (megarormyeckasi AesiTeIbHOCTH B cdepe
AOLIKOJbHOI0, HAYAJIbHOr0 O00IIEero, OCHOBHOIO O0OINEro, cpeaHero o01Ero o0pa3oBaHuUs)
(BocnuTATEJIB, YYMTEJIB)», YTBEP)KIEHHBIM NPHUKa3oM MUHHUCTEPCTBA TpyAa U COLMAIBHOMN 3alIUThI
Poccuiickoit ®@eneparun ot 18 oktsa0ps 2013 r. Ne 544n (3apeructpupoBaH MHHHCTEPCTBOM
toctutinu Poccuiickoit @enepannu 6 nexadps 2013 r., peructparuonssiii Ne 30550), ¢ usMeHeHHSIMH,
BHECEHHBIMH NpPHKa3aMu MuHuCTEpCTBa TpyJda U counanbHOM 3amuTthl Poccuiickonn denepanuu ot
25 nexaOpst 2014 r. Ne 11151 (3apeructpupoBan Munucrepctsom roctuuuu Poccuiickoii @enepanuu
19 deBpans 2015 1., peructpaunonusiii Ne 36091) u ot 5 aBrycra 2016 r. Ne 4221 (3apeructpupoBan
MunuctepctBom roctuimn Poccuiickoit @enepaumnn 23 asrycra 2016 r., perucrpauvoHHbIM Ne
43326).




2. - IIpodeccuonanpnsnii cranmapt 01.003 «Ilegaror aomoaHUTENBHOTO OOpa30BaHMs ACTEH M
B3POCIBIX», YTBEPKIACHHBIN IPUKa30M MuHuUCTEpPCTBA TPyla U COLMAIBHOM 3amuThl Poccuiickon
Oenepanun ot 8 ceHtsOps 2015 1. Ne 613u (3apeructpupoBaH MUHHCTEPCTBOM FOCTHITUH
Poccwuiickoit @eneparuu 24 centsaopst 2015 r., perucrpanuonubiii Ne 38994);

3. TIpodeccuonanphbiii cranmapt 26.006 «Crnenuaauct mo pa3paboTKe HAHOCTPYKTYPHUPOBAHHBIX
KOMITO3UIIMOHHBIX MATEPHUAJIOBY», YTBEPKIACHHBIN MPUKazoM MUHUCTEpCTBA TPpyAa U COLUATBHOMN
3amuThl  Poccuiickoit ®eneparun ot 8 ceHtsaOps 2015 1. Ne 604n (3aperucTpupoBaH
MunuctepctBoM rocturuu Poccuiickoit @eneparuu 23 centsops 2015 1., perucrpanuoHHbid No
38984).

- 40.011. Mpodeccuonanbubiii cTaHIApPT «CHENHMATHCT MO HAYYHO-HCCJIEAOBATEILCKUM M

ONBITHO-KOHCTPYKTOPCKUM Pa3padoTkaM» YTBEpXKACH NpUKa3oM MMUHHUCTEpCTBA TpyAa U

conpanbHON 3amuThl Poccuiickoit ®@enepanmu or 4 mapra 2014 r. Ne 1211 (3apeructpupoBaH

MunuctepctBoM roctuuu Poccuiickoit @enepanuu 21 mapra 2014 r., peructparuonssiii Ne 31692).
Oco0eHHOCThIO MporpamMmbl sIBJIsieTCsl GyHIaMEHTAIBHBIN XapakTep ee CoAepiKaHus, HeOOXOIUMBINA IS
(GbopMUpOBaHUST y CTYACHTOB COBPEMEHHBIX NPEJCTABICHUN O IMOJUMEPHOM COCTOSHUM KaK 0co0O0i
¢dbopMe cyiiecTBOBaHUS BellecTB. B xo/ie u3yyeHus: TUCUUIUIMHBI «BBICOKOMONEKYSIPHBIE COSAMHEHUS
CTYJCHTHI IOyYal0T HEOOXOIUMbIE TEOPETHUECKHUE 3HAHUS U MTPAKTUYECKHE HaBBIKA O METOJIaX CUHTE3a,
Moau(HUKAINH, UCCITeTOBAHUS (PU3NKO-XUMHYECKUX CBOWCTB U CTPYKTYPHI MTOJIMMEPOB.

JucuunnuHa Oa3upyercsi Ha 3HAHUSAX, MPUOOPETEHHBIX CTYAEHTAMU IMPU H3YUYCHUH JIUCIMIUIAH:
o0mIasi ¥ HEOPraHWYECKas XMMHSI, OPTaHWUYECKas XUMHUS, aHATATHYCCKAsT XUMUS. 3HAHUS, MOJYICHHBIC
CTYJICHTaMH IO XHMHUHU BBICOKOMOJICKYISPHBIX COCAMHEHM, OYAYyT MCIOJIB30BaHbl UMU MPU U3YYECHUU
JTUCHUIUIMH CIIeUUaIN3alii, MPU BBIMOJHEHUH BBIMYCKHBIX KBaJIM(UKAIIMOHHBIX paboT, pazpaboTke
HayuyHeix mnpoektoB (IIC  26.006 «Cneumamuct 10 pa3paboTKe HaHOCTPYKTYPHUPOBAHHBIX
KOMIIO3UIITMOHHBIX MaTepHajaoBy). JIMCIHUIUIMHA OPHEHTUPYET Ha MPOPECCHOHATBHYIO ICSITEIbHOCTD
yaurens u npenonaBarens xumun XXI Beka (IIC 01.001 «Ilemaror (memaroruveckasi IeSTEIHHOCTh B
chepe JONIKOIBHOTO, HAYaIbHOTO OOINero, OCHOBHOIO OOMIEro, CpemHero obmero oOpa3oBaHUs
(BocuTaTeNb, YUUTEIH)»), TOTOBOTO HE TOJIBKO MPETOJHOCUTH CBOUM YUYCHHKAM TEOPETUUYECKHE OCHOBBI
npeaMeTa, HO W ocBemarh ero mnpukiaaHele acnekTel (IIC 01.003 «Ilemaror MOMOJHUTEIBLHOTO
00pa3oBaHusl ICTEH U B3POCIBIXY).

3. Mecto aucuuminnsl B ctpykrype OITOII 6akanaBpuara

Bb1.B.14 - Yacrte, ¢dopmupyemas ydacTHHUKaMH oOOpa3oBaTeNbHBIX OTHOIIEHWH brnoka 1,
npodeccnoHaNbHOTO IIMKJIa OCHOBHOM 00pa30BaTeIbHON MpOrpaMMbl OakajaBpHara.

JucuuiuinHa «BblcOKOMO/IEKYJISIPHbIE COEMHEHMsD» OTHOCHUTCS K OJIOKY €CTeCTBEHHOHAYYHBIX
JUCHUIUIMH W HallpaBjieHa Ha (OPMHUpPOBAHUE Yy CTYAEHTOB IPEJICTABICHUS O MOJUMEPHOM COCTOSIHUU
BEIIECTBA, O METOAAX CHHTE3a MOJMMEPOB, UX XMMHUUECKUX PEAKIUAX, PACTBOPAX BBICOKOMOJIEKYIISIPHBIX
coenunennii (BMC), a30BbIX COCTOSIHUSIX MOMMMEPHBIX TeJ. J[McuMIUIMHA OcBamBaeTcs B 7 ceMecTpe
y4eOHOro roja.

Conepxanue Kypca 0a3upyercsi Ha 3HAHHAX, TPUOOPETEHHBIX MPU U3yYEHHH CTyaeHTamu B 1 — 6
cemectpax KypcoB «Heopranmueckass xumusi», «OpraHndeckas XuMus», «Dusnueckas XuUMHSI»,
«Marematukay, «Ou3nKay.

JUig u3ydeHus NAHHOIO Kypca CTYAEHTHI JOJDKHBI OBJIAJETh 3HAHMSMHM OCHOB HEOPraHUYECKOH,
aHAJIUTUYECKOU, OpraHNUYECKOM, (pU3nUecKor U KOJIJIOUTHOW XUMHUH.

B yueOHBIX mIaHaX YHHUBEPCUTETOB Kypc «BBICOKOMONEKYNSIpHBIE COEIUHEHUS» OTKPHIBACT
CHUCTeMaTHYecKoe XHUMHYeckoe oOpazoBaHue. OH sBiseTcs 0a30BBIM ISl M3YYEHHS BCEX XMMHUYECKHUX
muctuminH  [TOOIT. Kypc BBICOKOMOJIEKYJISIDHBIX COEIMHEHUN JOJDKEH II03HAKOMUTh CTYIEHTa C
BHYTpPEHHEH JIOTUKOW XMMHUYECKOM HayKH, (paKTHYECKHMM MaTepHajioM MO KiIaccu(UKalUU MOJIUMEPOB,
CTEpPEOM30MEPUH TOJMMEPHBIX BEIIECTB, METOJAM IIOJYyYEHHUS IOJUMEPOB (IIOJMMEPU3ALUOHHBIE U
MOJINKOH/ICHCAIIMOHHBIE) M TEHJICHIIUSIMU B U3MEHEHUH CBOWCTB MOJIMMEPOB NMPHU MOJUMEPAHATOTHUHbIX
MpEBpaIlleHUsIX, OTBEPXKIAECHUH, IECTPYKLUH, OCOOBIX CBOWCTB PacTBOPOB BBICOKOMOJIEKYIISPHBIX
coequHeHnil. VIMEHHO mO3TOMY KypC BBICOKOMOJIEKYJISIPHBIX COEJUHEHHMM BKIIOYaeT OOIIHMpHOE
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TEOpETUYEeCKOe BBEICHUE, B KOTOPOM B TEPBOM MPHUOIMKEHUH PACCMAaTPUBAIOTCA OCHOBHBIE
COBpEMEHHBIEC OOIIEXUMHUYECKIE BO33PEHUS, TEOPUHU, 3aKOHBI.

Jns  ocBoeHHs ~ JaHHOW  JHUCUUIUIMHBI  HEOOXOAMMO  BIAJE€HHE NpeABapPUTeJIbHbIMH
KOMMETEHI[USIMU, TIPUOOPETCHHBIMU B PE3YJIbTATE OCBOCHHS MPEIIISCTBYIOMUX TUCIHUILIUH Y4eOHOTO
IJIaHa MOATOTOBKM OakanaBpa mo HampasieHuio 04.03.01 Xumwus («Heopranmueckas xumusy - YK-1;
VYK-2; YK-4; OIIK-1; OIIK-2; OIIK-3; OIIK-5; OIIK-6; «Ananutuueckas xumus» - YK-1; YK-2; YK-4;
OIIK-1; OIIK-2; OIIK-3; OIIK-4; OIIK-6; «Matematuka» - YK-1; OIIK-3; OIIK-5; OIIK-4,
«Mudpopmaruka» - YK-1; OIIK-3; «®usuka» - YK-1; OIIK-3; OIIK-4)

TpeGoBaHus K BXOAHBIM 3HAHUSM O0YUYaAOLIUXCS:

Jliss  ocBOeHHWS ~ JAaHHOW  JWCHHMIUIMHBI ~ HEOOXOJMMO  BJIAJICHUE  NPEIBAPUTEIbHBIMH
KOMITETEHIUSIMH, U MPUOOPETEHHBIMH B PE3y/IbTaTe OCBOCHUS MPEALISCTBYIOMIUX AUCIUILIMH y4eOHOTO
IJIaHa TOATOTOBKM OakamaBpa mo HampaeiueHuto 04.03.01 Xwumwus («Heopranwdeckas XuMHs»,
«AHanuTHUecKas Xumus», «OpraHudeckas xumusa», «BBeneHune B crnenuanbHOCTBY, «Dusnyeckas
xumusy, «Kommonanas xumusy, «MartemaTtukay, «HpopMaTiKay, «DU3HKay):

OK-7 criocoOHOCTBIO K CAMOOPTaHU3aIMN U CaMOOOPa30BaHUIO;

OIIK-1  crnocOOHOCTBIO  HCHOJIB30BaTh  MOJYYEHHBbIE  3HAHUS  TEOPETUUYECKHMX  OCHOB
(GbyHIaMEHTAJIbHBIX Pa3/elIOB XUMUHU MIPU pellieHnu MpodeCcCHOHAIbHBIX 3a/1a4;

OIIK-2 BrnageHWEM HaBBIKAMH IPOBEICHUS XUMHUYECKOTO OKCIIEPHUMEHTa, OCHOBHBIMHU
CUHTETUYECKUMH M AHAIUTHYECKUMU METOJAMHU IOJIYYEHUsS U UCCIEAOBAHUS XUMUYECKHUX BEIIECTB U
peakuuii;

OIIK-3 crnocoOHOCTRIO HMCHOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX AHUCHHUIUIMH B
npodeccCHnOHATEHOM JIeATEIIEHOCTH;

OIIK-5 cnocoOHOCTRIO K MOMCKY M MEpPBHYHON 00paboTke HAy4HOW M HAyYHO-TEXHHUYECKOU
uHpOpManuy,

OIIK-6 3HaHMeM HOPM TEXHUKHU OE30MACHOCTH U YMEHHEM pealli30BaTh UX B JIaOOPATOPHBIX U
TEXHOJIOTHYECKUX YCIOBUSX.

J1is ocBoeHus JaHHOU yueOHou aucuuiinsbl (Y1) cTyneHT gomkeH:
3namop:
® OCHOBbl XHMMHYECKONH HAyKHM KakKk oOOJacTH COBPEMEHHOTO eCTECTBO3HAHMS, XHMHUYECKUX
MIPEBpAIICHUI OJMMEPHBIX BEIIECTB KAK OCHOBBI MHOTHUX SIBJIEHUH KMBOM U HEKUBOU MPUPO/IbI;
® OCHOBHBIC MTOHATHUSA U METO/Ibl MATEMAaTUUYECKOTO aHaIN3a (MaTeMaTHKa);
e 3akoHBl HBIOTOHA ¥ 3aKOHBI COXpAHEHUS, JJIEMEHTHI MEXaHWUKH IHKHJAKOCTEH, 3aKOHBI
TepMOJUHAMUKU (pu3uKa, puznueckas XUMHUs);
® OCHOBBI TEOPUM XUMHUYECKON CBSI3U B COEAMHEHUSX Pa3HbIX THUIIOB, CTPOCHHME BEILECTBA B
KOHJIEHCUPOBAaHHOM COCTOSIHUH.
Ymemy:
® MPOBOJUTH aHANU3 QYHKIIUH, peraTh ypaBHEHUS U CUCTeMBbI T depeHIInaNIbHbIX YpaBHEHHI;
e pemiaTh TUMOBBIC 33]]a4U, CBS3aHHBIE C OCHOBHBIMU pa3jienamMu (PU3UKHU;
® BBINOJHATh OCHOBHBIE XMMHUYECKHE OTEPAIMH, MCIIOIH30BaTh OCHOBHBIE XWMHUUYECKHE 3aKOHBI,
TePMOJAMHAMUYECKHE CITPABOYHbBIC JAaHHBIC B OPTaHUYECKON M HEOPTaHMYECKOW XUMUH,
® CIOJIb30BaTh WHGOPMAIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTHH, AaKTHUBHO TOJB30BaThCS
CJIOBApSAMHM U IPYTUMHU MTOMCKOBBIMU CHCTEMAMU;
Bnaoemo:
® METO/JaMHU MPOBEACHUS PU3NIECKIX U3MEPEHUH, METOJaMH KOPPEKTHOM OIEHKH MOTPEITHOCTEN
MIPU IPOBEICHUH MTOJIUMEPHU3ALUOHHOTO MTPOIIECCa;
® TECOPETHYCCKHMH METOJaMH OINKMCAHUS CBOMCTB MPOCTHIX U CIOXKHBIX BEIIECTB HA OCHOBE TEOPUU
CTPOCHUS OPTAHNYECKUX COCTMHEHUH;
® OCHOBAMHM CaMOKOHTPOJIS, CaMOOLICHKH, HPHUHATHS PEIIEHUA U OCYIIECTBICHHUS OCO3HAHHOTO
BBIOOpA B y4eOHOM U MO3HABATENLHOM EATEeTHbHOCTH;
® TIEpPBOHAYAIHLHBIMH CHCTEMATH3UPOBAHHBIMU MPECTABICHUSIMH O BEIIECTBAaX, UX MPEBPAIICHUIX
Y TIPAKTUYECKOM MTPUMEHEHUHU, TOHATHIHHBIM amnapaTtoM U CHMBOJUYECKUM SI3bIKOM XUMHH;
e ) YyCTHOM M MMCbMEHHOM PeUbl0, MOHOJIOIMYECKONH KOHTEKCTHON PeUblo.



JlaHHasT NOUCHMIUIMHA WMMEET JIOTHYECKYI0 M COJACPKATEIbHO-METOIUYECKYI0 B3aHMMOCBS3h C
MOCIEAYIOMUMHY  TUCIUIUIMHAMU W TPAKTUKH Yy4eOHOro IUIaHa, I KOTOPBIX OCBOCHHE JaHHOW
JTUCITUTITMHBI HEOOX0IMMO KaK MPEIIIECTBYIONIEES, 8 HMEHHO:

e Teopernueckre OCHOBbI OPIraHUYECKON XUMUU

e  XuMUS reTePOUUKINYECKUX COCAUMHEHUI
e  XUMHUYECKOE MOIU(PHUIIMPOBAHUE TIOBEPXHOCTH
e [lpakTnka 1O TmONy4YeHHIO NTPOPECCHOHANBHBIX YMEHHH U ONbITa NPO(PECCHOHATBHOM
NesATeNbHOCTH (B T. 4. [lenaroruueckas npakTuka).
Ilpu oOCBOEHMM [aHHOW JUCHUIUIMHBI OOYYAIONIMHCS CMOXET MPOJAEMOHCTPUPOBATh (YACTHYHO)
cnenyrome 0600menHbie TpyaoBbie pyHknun (OTD) u Tpynosbie pyukiun (TD):

Kon 1 nammeHoBaHue

O06001meHHbIe TPYIOBBIE (HYHKITHH

TpynoBeie pyHKITNH

podeCCHOHATEHOTO
CTaHIapTa Kon HaumenoBanue HaumenoBanue Kon
01.001 Tenmaror A [Menarornveckas O6menenarornueckas ¢pyukims. | A/01.6
(nmemarormueckas NI TENHOCTD 10 OO0yuenne
JeSTEIILHOCTD B chepe NPOCKTUPOBAHHIO U
JIOIIKOJIBHOTO, peanuzaiun
HaYaJIbHOTO OOIIero, 00pa3oBaTenpHOr0 MpoIiecca
OCHOBHOTO 00111€T0, B 00pa30BaTEIbHBIX
CpeIHero oouero OpraHM3aIMsX AOIIKOJIBHOIO,
o0Opa3oBaHUs) HAYaJIbHOTO OOIIero,
(BocminTaTENb, YIUTEIH) OCHOBHOTO OOIIETO, CPETHETO
0011ero oopazoBaHus
40.011 A | [IpoBeaenue HayyHo- Ocy1iecTBiieHNE POBEACHUS A/01.5
[TpodeccuonanbHbIit HCCJIEIOBATEIbCKUX U pabot no o0paboTke U
CTaHIApT OIBITHO-KOHCTPYKTOPCKUX | aHAJIM3y HaYYHO-TEXHUYECKOU
«Crenuanuct 1o pa3paboTOK IO OTACIBHBIM | HHGOPMAITUU U PE3YIITATOB
Hay4HO- paszesiam TEMbI UCCIIEIOBAHUI
WCCIIEIOBATEIIbCKUM U
ONBITHO-
KOHCTPYKTOPCKUM
pa3paboTKam»»

Onucanue mpyoosvix )YyHKYUI 6 COOMEEMCMEUU C RPOPEeCCUOHATbHBIM CIAHOapmom (Kapma
npogeccuonanvhoil deamenvHocmu)

B cooTBercTBHM € TpodecCHOHANBHBIMU CTAHAAPTAMHU:

- [Ipodeccuonanbubiii crangapt 01.001 "Tlexgaror (memaroruyeckas IesiTeIHHOCTh B cepe TOMIKOIBHOTO,
Ha4yaJbHOTO OOIIET0, OCHOBHOTO O0O0IIero, cpemHero oOmero oOpa3oBaHus) (BOCIUTATENb, YYHUTENh)",
YTBEPKACHHBIN MprUKa3oM MUHHCTEPCTBA TPyAa M COIMANbHON 3amuThl Poccuiickort @enepanmu oT 18 OKTAOpS
2013r. N 544n (3apeructpupoBaH MuHucTEepcTBOM OCTHIMH Poccuiickoit ®enepanmmu 6 mexabps 2013 r.,
peructpannonabii N 30550), ¢ u3MeHEeHUSIMH, BHECEHHBIMH INpHKa3aMd MMUHHCTEpCTBA TpyJda M COLMATBHOMN
3amuThl Poccuiickoit ®enepanuu ot 251exabps 2014 r. N 11151 (3apeructpupoBan MUHHUCTEPCTBOM IOCTHIIHH
Poccuiickori ®enepanyn 19 despans 2015 r., perucrpammonnsiidi N 36091) u ot 5 aBrycra 2016 r. N
422u(3apeructpupoBan MunuctepctBoM tocturmn Poccniickoit ®deneparmu 23 aprycra 2016 r., pernucTpannoHHbIH
N 43326),

- Ilpodeccunonanpupiii cranpapt 01.003 «llemaror HONOIHHUTENHFHOrO 00pa30BaHUs OETEH U B3POCIBIX»,
YTBEPXKACHHBIN Mpuka3oM MUHHCTEpCTBA TpyJa M COIMANbHOM 3ammuThl Poccuiickoit denepanuu ot 8§ ceHTAOPS
2015 1. Ne 613n (3apeructpupoBan MunuctepcTBoM roctuimu Poccuiickoit @enepanyu 24 centsiops 2015 r.,
peructparonHbiii Ne 38994);

- Tlpodeccuonanpupiii cranmapt 26.006 «Crneunuanuct 1o pa3padOTKE HAHOCTPYKTYPUPOBAHHBIX
KOMITO3UIIMOHHBIX MaTepHaJIOBY», YTBEPXKACHHBIM TNpUKa3oM MUHHUCTEPCTBA TpyJa W COIHUAIBHOW 3aIIWTHI
Poccuiickoit ®enepaunu ot 8§ centsiops 2015 r. Ne 604n (3apeructpupoBan MuHuCTEpPCTBOM IOCTHLINHU Poccuiickoit
Denepanuu 23 centabdps 2015 ., peructpaunonnsiii Ne 38984).



- 40.011 IIpodeccuonanpupiii crangapT «CHELHMAIUCT MO HAYyYHO-HCCIEAOBATEIBCKUM H  ONBITHO-
KOHCTPYKTOPCKMM pa3pa0OTKamM», YTBEp)KICHHBIH NpHKa3oM MUHHCTEpCTBA Tpyda U COLMAIbHOM 3aIlUThI
Poccuiickoii @enepanmu ot 4 mapta 2014 r. Ne 1211 (3apeructpupoBaH MUHHCTEPCTBOM IOCTHIMHU Poccuiickoit
®enepaunu 21 mapra 2014 r., peructparmonssiii Ne 31692);

- BBIIIYCKHHUK JTOJDKEH 00J1a1aTh CIIEAYIONTNMHE TPYAOBBIMH (DYHKITASIMU:

YpoBeHb
(moxypos
TpynoBbie pyHKIIMT €Hb)
kBajugd
ObaacTb ) Hpoq)ecaion O6oGeHNbIe HKaluu
npogeccuoHATLHOM aJbHbII
TPYAOBbI¢ (PYHKIMHU
NeATeTbHOCTH CTaHIapT
HaumeHoBanue Kona
01 Obpazosanue u | 01.001 Ilemaror | Ilemarormueckas Obwenedazozuue A/01.6 6
Hayka (6 cgpepe | (memarormuecka | IesTETHHOCTD no cKas QyHKyusl.
00UWKONIbHO2O, s MPOSKTUPOBAHUIO U Obyuenue
HAuAIbHO20 00weco0, | NEATENHPHOCTh B | peaiu3ainuu
0CHOBHO20 chepe 00pa30BaTeIbLHOrO
oowezo, CcpedHe2o | NOUIKOJIBHOTO, mporiecca B
00Oue2o 00pazoseanus, | HAYAIIEHOTO 00pa3oBaTenbHBIX
npogeccuonanbHo2o o0mero, OpTaHM3AIHIX
0OyueHusl, OCHOBHOTO JIOIITKOJIBHOTO, Bocnumamenvna AJ03
npogeccuonanbHo2o o0mero, HAyaJlbHOTO  OOILETrO, | s desmenbHOCmb 6
0Opazosanus, CpemHero OCHOBHOTO  0OIIero,
0ONOIHUMENLHO20 o0miero CpeIHEro o0miero
0Opazosarus) oOpa3zoBaHus) o0Opa3oBaHus
(BOCTIHTATENS, Pazeusarowas A/01.6
yauTeND) desamenbHOCMb 6
Ilegarornyeckas Ileoazocuueckas B/02.6
JeSITEIBHOCTh no dessmenvbHOCb 6
MPOCKTUPOBAHUIO U no peanuzayuu
peanu3aiyyi OCHOBHBIX npoSpaAMM
00111e00pa30BaTEIIbHBI HA4a1IbHO20
X MPOrpamMm 0buweeo
0bpazosanus
01.003 [IpenoaaBanue 1o Opeanuzayus AJ01.6 6.1
[MpodeccnoHanbH |IOMOIHUTETHHBIM dessmenvHOCU
bIif CTAHIAPT 00111600pa30BaTeIbHBIM yuawuxcs,
«Ilemaror MporpaMMam HanpasieHHol na
TOTIOJTHATENBHOTO oceoeHue
00pa3oBaHMs O0ONOIHUMENbHOU
neTter u o0bweobpazosamenvh
B3POCIBIX) ol npocpammsl
26 Xumuueckoe, xumuko- [26.006 JlabGopaTopHoO - Ananus coipos, AJ02.6 6
mexnonozuieckoe [IpodeccOHaNbH | aHAIMTHYECKOE Mamepuanos Ha
npouzso0cmeo bIii CTaHAPT COTPOBOXK/IEHUE coomeemcmaue
«CrenuanucT o pazpaboTKu cmandapman u
paspaborke HAHOCTPYKTYPUPOBaHH MeXHUYEeCKUM
HAHOCTPYKTYPUPO | p1x xoMIO3UIHMOHHBIX yenosusm,
PAHHDBIX MaTEpHUaJIOB UCNOTIL3YEMBIM 8




KOMITO3UIIHOHHBIX npoussoocmee, u
MaTEpUATIOBy. obpabomka
HaumeHnoBanue 9KCHEPUMEHMANbHBL
BU/IA X pe3yibmamos
npodeccuonan | HayuHo-TexHUYeCKast Cocmaenenue B/06.6
BHOM pa3paboTka u AHATUMUYECKUX
JESATENBHOCTH: | METOJTUYECKOE 0030p08, HAYUHBIX
[Ipou3BoACTBO | CONPOBOXKIECHHUE B omuemoa,
HOBBIX 00J1acTH co3gaHus ny6ﬂu}<a14ug
HaHOCTpyKTypu | HaHOCTPYKTYpUPOBaHH pe3yabmamos
POBAHHBIX BIX KOMITO3MITHOHHBIX ucenedosanuli
KOMIIO3UIIMOHH | MaTCpUajIos
BIX MaTEPUAIIOB
40 Cke0o3Hble 610bL 40.011 [IpoBenecHue Hay4YHO-| IIposeoenue B/01.6 6
npogheccuonanvroti | [podeccuoHalbH [MCCICIOBATEIILCKUX U] NameHmMHbIX
dessmenbHOCIU BI CTAHAAPT  |OTBITHO- ucenedosanull u
«Crenuanmct mo [KOHCTPYKTOPCKUX onpedenenue
HAYYHO- pa3paboToK TPH  gpaxmepucmux
HCCIIEIOBATENBCK [ICCIICIOBAHUH npodykyuu (yeye)
UM U OIBITHO- [CAMOCTOSITEIILHBIX TEM
KOHCTPYKTOPCKUM|
pazpaboTkam»
Haumenopanue IIposeoenue pabom| B[02.6 6
BHJA no obpabomke u
HPOCI)GCCHOH&J’H;H aHaIu3y Hay4Ho-
Oif IeATEIHOCTH: mexHuYecko
IIpoBenenue ungopmayuu u
Hay4qHO- pe3yibmamos
HCCIEA0BATENb UCcned08anull
CKUX U
OIBITHO-
KOHCTPYKTOPCK
UX pa3paboToK

4. TpeOoBaHusi K Ppe3yJabTaTaM OCBOCHHSI JAUCHUILIUHBI

(koMIeTeHIIUM 00yYAIOIIErOCH,

(opmupyembie B pe3yabTaTe 0CBOCHUS JUCHHUIJIMHBI (MOTYJIs1)

IIpouecc

HU3YyUYCHUA JHUCHUIIINHBI

«B BICOKOMOJICKYJIAPHBIC COCAWHCHUS»  HAIIPABJIICH Ha

(pOpMI/IpOBaHI/Ie CJICAYIOMUX YHUBCPCAJIbHBIX U HpO(I)eCCI/IOHaHBHBIX KOMHeTeHgHﬁ:

Konanl
KOMITeTEH M

Coaep:xanue KoMNeTeHUH

YK-8

CrocobeHn co3maBaTh M MOAJEPXKHMBATH B TOBCEIHEBHOM JKM3HM U B
npodecCHOHATBHON JeITEIFHOCTH O€30IacHbIE YCIOBHS KU3HEACATEIBHOCTH IS
COXpaHEeHMs MPUPOTHON CpeJibl, 00ecreueHUs] YCTOMUMBOTO pa3BUTHs OOIIECTBA, B
TOM YHCIIE TPH YIpO3€ W BO3HUKHOBEHWH UYPE3BBIYAWHBIX CHTYyallMii M BOSHHBIX
KOH(JINKTOB

IMK-1

Crnoco0eH HCMNoib30BaTh 3HAHUS O CTPOEHUH BEILECTBA, MPUPOJIE XUMUYECKOU
CBSA3M M CBOMCTBaxX pa3JMUHBIX KJIACCOB XMMHMYECKHMX DJIEMEHTOB, BEIECTB U
MaTepUasIoB JUIsl TOHUMAHUS MEXaHW3Ma XMMHUYECKHUX PEaKIHUH, MPOUCXOISAIINX B
TEXHOJOTMYECKMX  Tpoleccax U OKpYXKawlleM  MHpe, a  TaKxKe
€CTECTBEHHOHAy4YHble 3HAaHUS JUISl pelleHus 3aJady  NpodeccHOHAIbHON




JACATCIIBHOCTH

Croco0eH NpUMEHSATh COBPEMEHHYIO amnmnapaTypy IpU IMPOBEACHUU HAyYHBIX
UCCIIEIOBaHUM, a TakKe COBPEMEHHbIE TEOPETUYECKHUE  MPEeACTaBICHUS
XUMUYECKON HAYKU JJIS aHAJIM3a SKCIIEPUMEHTAIbHBIX JaHHBIX

IK-2

YHuBepcaibHble KoMmneTeHnuu BbinyckHukoB (YK):

- CHocoOeH co3/1aBaTh M IMOJAJICPKHUBATh B IOBCEAHEBHOW >KM3HM U B MpodeccroHanbHOU
JESATEIbHOCTH O€30MACHBIC YCIOBHUS JKU3HENCATENLHOCTH JJII COXPAHCHUS WPUPOTHON CPEIbI,
o0ecrieyeHrs YCTOWYMBOTO pa3BUTHS oOOHIECTBAa, B TOM 4YHUCJE MPU Yrpo3e U BO3HUKHOBECHUU
Ype3BbIUANHBIX CUTYAIM U BOCHHBIX KOH(MIUKTOB (VK-8).

Ipodeccuonanbupimu  komnerenumusamu  (IIK),  coorBercTByomumMu  Buay  (BuUam)
npodeccnoHaNbHOM IeATEIbHOCTH, Ha KOTOPBIN (KOTOpbIE) OPUEHTHPOBAaHA TporpaMMa OakaiaBpuaTa:
HAYYHO-HCCJIeI0BATE/IbCKAS 1eATeIbHOCTh:

- CIOCOOHOCTBIO BBIMOJIHATH CTAHAAPTHBIC Oonepanuu 1o npeaiaraembiM metoaukam (IMK-1);

- CIOCOOEH MPUMEHSATH COBPEMEHHYIO ammnaparypy IpH MPOBEACHUU HAYYHBIX MCCIICIOBAHUM, a TaKKe
COBpEMEHHBIE TEOPETUYECKHE NPEJCTABICHUS XUMHUYECKOW HAyKu Jid aHaiu3a SKCIEePUMEHTaIbHBIX
nannbix (ITK-2).

B3anMocBs3p IUIAaHHPYEMBIX pe3yJdbTaTOB OOY4YeHHs] MO AUCHUILNIUHE C (OPMUPYEMBIMU
kommneteHiusimu OITOIT:

- pesynbTatel ocBoeHus OITOIl GakamaBpuaTa ONPENENSIOTCS MPUOOPETAEMBIMU BBITYCKHHKOM
KOMIICTEHIIUSIMH, T.€. €T0 CIIOCOOHOCTHIO MPUMEHSTh 3HAHHS, YMEHUS ¥ JIMYHBIC KAYeCTBA B COOTBETCTBHH C
3a1a4aMu Ipo(hecCHOHATBHOMN IEATEIbHOCTH.

B pesynbrare ocBoenus nanHoi OIIOII GakanaBpuata, B coorBercTBrH ¢ @PI'OC BO no nannomy
HAIpAaBJICHUIO MOATOTOBKH, a TaK)Ke BBIIICYKAa3aHHBIMHU MPOPECCHOHATBHBIMUA CTaHAAPTAMH, BBITYCKHUK
JIOJKEH MPUOOPECTH CIeyIolie KOMIIETEHIINN: YHUBEPCAIIbHBIE U MTPOo(ecCcCHOHANIbHEIE.

Kareropus (rpynmna)

Koa n HanmMeHOBaHHe

Kon u HauMeHoBaHHe HHAMKATOPA TOCTHKEHUS

Ype3BBIYAMHBIX CUTyallud u
BOEHHBIX KOH(JINKTOB

YHHMBeEPCAIbHBIX YHHBeEpCaJIbHOM YHHBEPCAJIbHOH KOMIIETEHIIUN
KOMIeTeHIuii komunerenum (YK)
YK-8.1: 3HaKkoM ¢ 001Iel XapaKTepUCTUKOM

VK-8 Crioco6en co3aaBath 1 | 00€CIeueHHs OE30MaCHOCTH M yCTOHYMBOIO
TIOJUIEPKHUBATh B | Pa3BUTHS B pa3IMuHBIX cepax KUIHENCATEITHHOCTH,
MOBCEIHEBHON M3HM M B | KIacCU(UKaUMEH Ype3BhIYaiHBIX CUTyallUH
podeccHOHaTBHOI BOEHHOT'O XapakTepa, MPUHIMIIAMHU U CIIOCO0aMHu
JEATENBHOCTH  Oe30macHble | OPTAHM3AIMK 3aIIUThl HACETIEHUS OT ONTACHOCTEH,
yCIOBHS BO3BHHKAIONIUX B MUPHOE BPEMS U IPU BEJICHUHU

beszonacHocTh JKU3HEAEITEIbHOCTH 1t | BOCHHBIX JENCTBUM,

JKU3HEACATCIILHOCTH COXpaHEeHUs npupozanoii | YK-8.2: onenuBaeT BeposATHOCTh BOSHUKHOBEHUS
Cpelbl, obOecrieueHnd | TOTEHIIMAIbLHON OITACHOCTH B IMMOBCEHEBHON KHU3HU
YCTOMYUBOTO pas3BuTus | ¥ IPOPECCUOHATBHO AeATeIbHOCTH 1 IPUHUMAET
00I1IeCTBa, B TOM YHCJI€ MPH | MEPHI IO €€ NPEAYIPEKAEHHUIO,
yrpo3e u Bo3HuKHOBeHWH | YK-8.3: nmpumMeHsieT oOCHOBHBIE METO/IBI 3aLUTHI IPU

YIpo3€ U BO3HHKHOBEHUH YPE3BBIYANHBIX CUTYaLUI
Y BOEGHHBIX KOH(DJIMKTOB B MOBCEHEBHOW )KU3HU H
mpo(heCCUOHAIBHOM IeSTENbHOCTH

B kateropuu " YHuBepcajibHble KOMIIETeHIINH BbIYCKHHUKOB''

YK-8. CnocoGen co3naBarh ¥ NMOAAEPKHMBATH B MOBCEAHEBHON JKM3HU U B NMPO(ECCHOHANLHOM NEATENHHOCTH
Oe30MacHble YCJIOBHS JKU3HEIAEATCIBHOCTH JUIS COXPAHEHHs TMPHPOJHON Cpesibl, O0CCICUCHUS YCTONYMBOTO
pa3BHUTHs OOLIECTBA, B TOM YHCIE HPUH yrpo3€ M BO3HHKHOBEHWHM YPE3BbIYAWHBIX CHUTYyallMid W BOEHHBIX
KOH()JIMKTOB.



3Hatb: (haKTOPHI

BPEITHOTO

BJIMSHUA

DJICMCHTOB

cpenbl  OOWTaHUS

(TeXHHYECKHUX

CpeACTB,

TEXHOJIOTUYECKUX MPOIECCOB, MAaTEpUANIOB, 3JaHUH W COOPYXKECHUH, MPHUPOJHBIX U COLHAIBHBIX
SIBJICHHI1); HOPMaTUBHBIC TPEOOBaHUS TEXHUKU 0€30IaCHOCTH.
YMerb: uaeHTU(UIIUPOBATH ONACHBIE U BpelHbIe (PAKTOPhI B paMKaX OCYIIECTBISIEMOH AEATEIbHOCTH;

BBISIBJISITH HpO6J’IeMH, CBA3aHHBIC C HAPYUICHUAMUA TCXHUKHA 0€e30IacHOCTH Ha pa6oqu MCCTC, MnmpeajiaracTt

MCPOIPUATHAX II0 MIPEAOTBpallICHUIO I1pC?)BBI‘IaI\/'IHI)IX CHTyaHHﬁ; PCAIU30BbIBAT HOPMBI TCXHUKHU

0€30I1aCHOCTH.

BJ'[a)IeTL: InpaBujIaMH TIOBCACHUA IIpU BO3HUKHOBCHUU I-IpGSBIJI‘-IEII;'IHBIX CI/ITyaI_II/Iﬁ IIpupoaAHOro

TCXHOI'CHHOT'O IPOUCXOXKICHUA,

OKa3bIBACT IEPBYIO IOMOIIb,

OIIMChIBACT

CHoCcOOBl  y4yacTus

BOCCTAaHOBUTEIHHBIX MEPOTIPHUSATHUSIX; METOIaMH O€30TaCHON pabOThl B XUMUYECKOW 1ab0paTopuu.

BpITyCKHHMK, OCBOMBIIIHI MPOTpaMMy OakajgaBpHuaTa, JI0JDKEH 00J1a1aTh #pogheccuoHab HblMU
komnemenyuamu (I1K), COOTBETCTBYIONUMH THITAM 3a]1a4 MPOPECCHOHATBHON ACSITEILHOCTH, Ha
KOTOPBIC OPUEHTHPOBAHA ITporpamMma:

3anaun npodeccuonansHort | Koa u Koa v HaumeHoBaHue Ocnosanue (I1C,
JeSTeNIbHOCTU HAMMEHOBaHUE HHIMKATOPA aHaJIU3 OMbITA)
npodeccCHOHAILHONH | JOCTHIKEHUS
KOMIIETEeHIMHU npogecCHOHATbHOM
KOMIIeTeHIM U
Hanpaenennocmo (npoghunv)
«Xumus okpysicaroueli cpedbl, XUMUYECKas IKCNEPMU3A U IKONOSUYECKASL
be30nacHocmo»
Hayuno-uccredosamenvckuil mun 3aday
Hayuno- wuccnenoBarensckas | MK-1 Crocoben | TTK-1.1: ucnois3yer | 40.011
NeATeNIbHOCTh,  TPOBENICHUE | MCIOJIb30BAaTh 3HAHUS O | 3HAHHS 0 crpoernu | Crenpamuct 1o
Hay4YHBbIX I/ICCHe[IOBaHI/Iﬁ B CTPOCHUHN BC€IICCTBA, BCIICCTBA, MIpUpoaAC | HAYUYHO-
O6J'IaCTI/I XUMHH, C npuponac XUMHYECKOMN XUMHYECKOU CBA3HU Hn | ucciaeaoBaTrciibCKUM
NPUMEHEHWEM  TOJYYEHHBIX | CBSA3M M  CBOWCTBaxX | CBOWCTBax pa3NUuHBIX | U OITBITHO-
TCOPETHYECKUX 3HAHWH ¥ | PasIMUHBIX  KJIACCOB | KJIACCOB XMMHYECKUX | KOHCTPYKTOPCKHM
OCBOCHHBIX HaBBIKOB XUMHNUYECCKHUX 9JICMCHTOB, BCIIICCTB u pa3pa60TKaM
OKCIIEPUMEHTAJIBHONW pabOThI; | JIEMEHTOB, BEIIECTB M | MaTEPHAIIOB s | (MIaqmuid - HaydHBIA
OCYIIIECTBIICHUE MaTepuaioB JUISL | TIOHMMAaHUs MEXaHU3Ma | COTPYAHUK, HAyIHBIN
BCIIOMOTaTeJILHOMN Hay4HO- IIOHUMaHus MEXaHu3Ma XUMHNYECCKHUX peaKHHﬁ, COTPYAHUK,
HCCIIE/I0BATEIILCKOM XUMHUYECKAX PEAKILHUH, | MPOUCXOISIINX B | MHXKEHED,
JEATENPHOCTH 110 PEMICHUIO | MPOHCXOISIINX B | TEXHOJIOTHYECKUX WHXEHEP-
(byHIaMEeHTaIbHBIX 3a/1a4 | TEXHOJIOTHYECKUX nporeccax M OKpyKarolieM | KOHCTPYKTOP,
XUMHYECKO nporieccax U | mMupe HHKCHEP-TEXHOJIOT)
HalpaBJIeHHOCTH;pa3paboTka | okpyxkaromeMm mupe, a | ITK-1.2: HPOTHO3UPYET
HOBBIX TEXHOJIOTHH, METO/IOB | TaKxke cBoiicTBa XUMHYECKHX

U METOAUK TIONy4YeHUS W
aHaIN3a IPOIYKITUH

€CTCCTBCHHOHAYYHBIC
3HaHUAg [JIA PCHICHUA
3a71a4
npodeccuoHaaIbHON
JIESITETBHOCTH

COEJIMHEHUI U MaTepuaioB
Ha OCHOBE JAaHHBIX 00 HX
CBOMCTBAaX M XHMHYCCKOM
CTPOCHHUHU

IK-1.3:
COBpEMEHHbBIE
TEOPETUUECKHE
MIPEICTaBICHUS
XUMUYECKOM  Hayku W
€CTECTBEHHOHAYYHbIE
3HaHUA B
mpohecCHOHATBHOMN
JIeATENIBHOCTH

HCIIOJIB3YEeT

CBOEH

MK-2
IIPUMCHATH
COBPEMEHHYIO

Cnocoben

InK-2.1:
COBpeMeHHLIMI/I
METOAAMH HCCIICOOBAHUA

BJIAJICET
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anmnaparypy npu XUMUYECKUX COCTUHEHUMN
MIPOBEICHUM HAy4YHBIX | M MaTepUasoB;
HCCIICOBAHUM, a
TaKKe COBPCMCHHBIC | [IK-2.2:ananu3upyer U
TEOPETHUYECKHE HHTEPIPETUPYET
NpeACTaBJICHUA pe3ynbTaThl XUMHUYECKOTO
XMUMUYECKOH — HAYKM | skcriepMMEHTa Ha OCHOBE
INE aHalsa COBPEMEHHBIX
SKCIICPUMEHTAIIbHBIX TEOPETUIECKUX
JTaHHBIX MPEICTaBICHUH
XUMUYECKON HAYKH

[podeccnonanbubie komnerenuuu (I1K):
IIK-1. Cnioco0eH ucnob30BaTh 3HAHUSI O CTPOCHUHU BEILIECTBA, IPUPOJIE XUMHUUECKON CBA3H U CBOICTBaxX
Pa3IMYHBIX KIJIACCOB XUMHYECKHX OJJIEMEHTOB, BEUIECTB M MAaTEpUajOB JUIsl MOHUMAHHUS MEXaHU3Ma
XUMHUYECKUX pEeaKlui, MPOUCXOIAIIMX B TEXHOJIOTMUECKUX IPOIIECCaX U OKPYXKAIOIIeM MUpPE, a TakkKe
€CTeCTBEHHOHAYYHbIC 3HAHUS JUISl PEIICHU 3a/1a4 MPO(EeCCUOHANTBHOMN JeATeIbHOCTH.
3HaeT: copep)kaHue, CYIIHOCTh, U OCOOCHHOCTH M3y4YaeMbIX SIBICHHH M MPOLIECCOB, Oa30BbIE TEOPUHU B
MPEIMETHOW 00JIACTH; 3aKOHOMEPHOCTH, ONpEICISAIONIMNEe MECTO IMpeaMeTra B OO0Ied KapTHHE MUpa;
MPOrpaMMbl U YYEOHHKH IO MPETOJaBaeMOMY IPEJAMETY; OCHOBBI OOIIECTCOPETHUECKUX IUCIHUILIAH B
00BbEMe, HEOOXOAMMOM Ui PEHICHHS TMeNarorHuyecKux, HayYHO-METOJWYECKUX M OpraHU3allMOHHO-
yIpaBICHUYECKUX 3a/ay TMEeAaroruka, IICUXOJOTUsl, BO3pacTHas (U3MOJIOTHS;, IIKOJIbHAS THTHEHA;
METOJIMKA MPeToJaBaHus MPeaMeTa).
YMeeT: aHaTM3UPOBATh 0a30BBIC TPEIMETHBIC HAYYHO-TCOPETHYSCKHUE MPEICTABICHHUS O CYIIHOCTH,
3aKOHOMEPHOCTSIX, IPUHIIAIIAX U OCOOCHHOCTSAX H3y4aeMbIX SIBJICHUN U TIPOIICCCOB.
Bnaneer: HaBbplkaMHM TIOHMMaHHS M CHCTEMHOTO aHajuu3a 0a30BBIX  HAyYHO-TEOPETUYCCKHUX
MIpeICTaBICHUM sl pelIeHus MpodeccuOHANbHBIX 3a/1ad.
IIK-2. CrocoGeH nmpUMEHSATh COBPEMEHHYIO amnmnapaTypy Mpu MPOBEICHUU HAYYHBIX HCCIEIOBAaHUU, a
TakkK€ COBPEMEHHBbIE  TEOPETHMUECKHE  MPEJCTABICHHUS  XUMHUYECKOM HAayKd s aHalu3a
9KCIIEPUMEHTATIbHBIX JTaHHBIX.
3HaeT: MPUOPUTETHBIC HAMPABJICHHS Pa3BUTHS 00pa30BaTEIbHOU CUCTEMBI PD, TpeOoBaHMS TPUMEPHBIX
00pa30BaTeNbHBIX MPOTPAMM [0 YUYEOHOMY MpPEIMETy; TMEePeUYeHb M COJCPIKATEIIbHBIE XapaKTEPUCTHKH
y4eOHOH JTOKYMEHTAIIMHU 0 BOIIPOCAM OPTaHHM3alliy U pean3alui 00pa3oBaTeIbHOTO MPOIECcCa; TEOPHIO
M TEXHOJNOTHMU Yd4eTa BO3PACTHBIX OCOOCHHOCTEW OOy4arouuxcs;, MOpOrpaMMbl U YYEOHUKH TIO
MpernoaBaeMOMY MPEAMETY.
YMeer: KpUTUYECKH aHATU3UPOBATh y4eOHBIE MaTepuaibl MPEAMETHONW O0JacTH C TOYKH 3PEHUsl HX
HAYYHOCTH, TICHXOJIOTO-TIEJarOTHYeCKO M METOJ0JIOTUYECKON I1e1eCO00pa3HOCTH HCIIOJIb30BAHMS,
KOHCTPYHPOBATh COACpX)aHUE OOYYEHHUS 1O MPEIMETY B COOTBETCTBHH C YPOBHEM Pa3BUTHS HAYyYHOTO
3HaHUS U C YYETOM BO3PACTHBIX OCOOEHHOCTEH O0ydJaromuxcs; pazpadbarbiBaTh paboOuyi0 IporpamMmy 1o
peIMeTy, Kypcy Ha OCHOBE MPUMEPHBIX OCHOBHBIX OOIIE00pa30BaTEIBHBIX MPOTPAMM M 00ECIICUNBAThH
€€ BBITIOJIHEHUE.
Bnapneer: HaBbIKaMU KOHCTPYHUPOBAHHUS MPEAMETHOTO COAEPIKAHUS M QIalTalldd €ro B COOTBETCTBUU C
O0COOCHHOCTSIMU II€JIEBOM ayAUTOPHH.

B pe3ynbrate n3ydeHus TUCIUTUIMHBI BBITYCKHUK (CHICIIHAINCT) JIOJDKEH IPUOOPECTH CIICAYIONTIE
npodeccroHanbHbIe 3HAHUSI, YMEHHSI U HABBIKU:
3Hamb. - OCHOBHBIC MOHATHSA XUMHH U (mukun BMC, Merompl CHHTE3a IMOJIMMEPOB, OCOOCHHOCTH
CTPOCHHS MAaKpPOMOJIEKYJI U UX MOBEACHUS B PaCTBOpax;
- KJIaccu(HKAIMI0 TOJUMEPOB, WX BAKHEWUIIUX MPEACTABUTEICH W HMX NPUMEHEHHE, CTPYKTYpy H
OCHOBHBIE (PU3UYECKHE CBONCTBA MOJMMEPHBIX TElL;
- OCHOBHBIE METO/IBI TIOJYYSHUS M HCCIICTOBAHUS TTOJTUMEPHO-KOMIIO3UIIHOHHBIX MAaTEPHAIOB;
- OCHOBHBIE JTallbl PA3BUTHUS XUMHUH BHICOKOMOJIEKYSIPHBIX COSAMHEHUN, €€ COBPEMEHHOE COCTOSIHHE.
yMmembp: - TUIAHUPOBATH U OCYIIECTBIISTH CHHTE3 IMOJIMMEPOB PA3IUIHBIMU METOIAMH;
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-IIPOrHO3UPOBAaTh CBOWCTBA M OKCIUTYaTalHOHHBIE BO3MOYKHOCTH IOJIMMEPOB HAa OCHOBAaHUM HX
MOJICKYJISIPHOUM ¥ HaIMOJIEKYJISIPHOW OpraHU3alliy, arperaTHoro, ()a30Boro U GU3NYECKOT0 COCTOSHUI;

- IUIAHUPOBATH U OCYLIECTBIIATH AHAJIN3 IIOJIMMEPOB U ITOJIUMEPHO-KOMIIO3ULIMOHHBIX MATEPUAJIOB;

- CaMOCTOSITENIFHO PaboTaTh C y4eOHOH M CIPaBOYHOM JIUTEPAaTypol MO XWMHUHU BBICOKOMOJEKYISIPHBIX
COCTUHEHHI,

- MPUMEHATh K MPUPOIHBIM OOBEKTAM MOJMMEPHON MPHUPOIbl OCHOBHBIE TEOPETUUYECKUE MOJIOKEHUS
kypca BMC.

61a0emp’ - TEXHUKOM dKCIIEpUMEHTA MOIYYEHUS] U UCCIIEJOBaHMSI IOJTMMEPHBIX MaTEpUAOB;

- YCTAHOBJICHUEM KOPPESLMOHHBIX 3aBUCHUMOCTEN CTPYKTYpa — CBOMCTBO;

- COBPEMEHHBIMU (PU3NYECKUMU U PUIUKO-XUMUYECKUMHU METOJAaMU UCCIIEI0BAHUSI B XUMUHU MTOJIUMEPOB.

OOummM cpencTBOM KOHTPOJISL SIBISIETCS BBEJCHHAs B YHHUBEpPCHTETE OalIbHO-PEHTHHIOBas
CHCTEeMa OIICHKHU YCIIEBAaEMOCTH CTYJIEHTOB CIIELIMAINTETa U HalpaBiIeHUI OakanaBpuara.

®opMbl KOHTPOJIS:

- TeKyIIH1e pyOeKHbIE KOHTPOJIbHBIE (KOMIIBIOTEPHBIE TECTOBBIC 3a/IaHU);
- peTHHTO-0AJIIbHAS CUCTEMA KOHTPOJIS 3HAHU;
- DK3aMEH.

[Ipu mnpoBeneHuMH y4yeOHBIX 3aHATHM OOECIEUMBACTCS Ppa3BUTHE Yy OOYy4YarOUIMXCS HAaBBIKOB
KOMaHIHOW paloThl, MEXJIMYHOCTHON KOMMYHHUKAIMU, TPUHATHS PEHICHUH, JHACPCKUX KadecTs.
Hcnonb3yercsi MPOBEICHUE MHTEPAKTUBHBIX JIEKIUWA, TPYIIIOBBIX JUCKYCCHM, POJICBBIX UTP, MaTepHalIbl HA
OCHOBC pPE3YJIbTATOB HAYYHBIX I/ICCJIC}Z[OBaHI/II‘/'I, B TOM 4YHCJIC C YUYCTOM PCruOHAIBHBIX OCO6€HHOCTCI>1
npodeccroHabHOM JeSITENPHOCTH BBITYCKHUKOB W TOTpeOHOCTeH paboromareneil. B Kypce HCIONB3yrOTCA
Marepuaibl, IOJYyYECHHbIE HAa OCHOBE pe3yJbTaTOB IPOBEICHHBIX HAy4YHBIX HWCCIENOBAHUM, IIpU
BBITIOTHEHUHM  BBIMTYCKHBIX ~ KBATM(PHUKAMOHHBIX paboT B 8§ cemecTpe MO CHeNHaTU3alUsiIM
«Heopranuueckas Xumus», «Opraaudeckas XuMus».
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5. Couepma}me H y‘leGHO-MeTOJIH‘leCRaH KapTa JTHCHUIIJINHBI

Jlurepa
Howmep HanmenoBaHue TeM (BOIIPOCOB), AyAuTOpHIE Camoctostensuaz Typa
TEMBI U3y4aeMbIX I10 JaHHOW AUCLUIUIMHE SEHATHA, H9aCHl pabora [...]
1 120 Conepxanue Yacsl Dopma KOHTpOIIs

1 BBenenne B XAMHAIO 3 Baxueiine cBoiicTBa 1 IMuceMennsle momamaue | [1-6], 10,11
BBICOKOMOIIEKYJISIPHBIX COSIMHEHUN. TTOJIMMEPHBIX BEIIECTB. 3aaHus (KOHCTIEKT)

OCHOBHBIC  TOHSTHS,  TEPMHHBI. Knaccudukariys moimMepoB B
Oco60e oTMMEpPHOE COCTOSTHHE. 3aBUCUMOCTH OT IIPOUCXOXKIACHHUS,
OT TOTIOJIOTHH MaKPOMOJIEKYIL.

2 Knaccudukamuss  momumMepoB 10 4 Knaccuduxkarms monuMepos 1o 1 [Tucemennsle momamame | 1-5, 8, 9,11
FCOMETPUH, MIPOUCXOXKICHUIO, XUMHYECKOMY COCTaBy U 3a/1aHus (KOHCIICKT)

MOJIEKYJIIPHOM Macce. CTPOCHUIO OCHOBHOM LIETIH.

3 Koudurypanus, crepeoxumus Hu 3 I'uOKOCTh HEMHBIX 1 Komnoksuym, 1-3,9,11,12
KoH(popMaIus TIEITH. Makpomostekyi. Kongurypamus u MUChbMEHHBIE JTOMAIITHUE
CrepeoperyispHbie TIOJTUMEPHI. KOH(OpMAIIisl MAKPOMOJIEKYITHI. 3aaHus (KOHCTIEKT)

CpenHeuncnoBas, CpeJIHEMaccoBas MonekynsipHast Macca u
MOJIEKYJISIpHAs Macca MOJIMMEPOB. MOJIEKYJIIPHO-MacCOBOE
pacnpezeneHie MoJIuMEpPOB.

4 MeTopt CHHTE32  IOJINMEPOB. 4 BaytpumonekynspHoe BpameHue | 1 KommoxsuymMm, [1-6], 8,9, 11
Lennas paauKaibHas 1 THOKOCTh MaKpOMOJICKY/IL. MUCbMEHHBIE JIOMAIITHUE
TIOJIMMEPH3AIIHSL. Crioco6s1 3amaHus (KOHCTIEKT)

WHUIUHPOBAHHS peakiui [MoxroroBka no Teme
MTOJIMMEPH3AIIHH. IKCIIEPUMEHTA.

5 ONeMEeHTapHble  CTaIuu  PEaKIUU 3 Krnaccudukarms memHsix 1 IMucemennbie gomamuue | [1-6], 8, 10
noyiuMepu3anuy.  MIHUIMUpoBaHUE MOJIMMEPU3ALIMOHHBIX MTPOIECCOB. 3a1aHusl (KOHCIIEKT)
XUMHYECKOE, TEPMHYECKOE,

(doroxummuyeckoe.

6 HNonnas mnomumepmszanus. OOmue 4 Kunernka kaTnoHHOM 1 Konnoksuym, 1,3,5,6,8,9, 10
3aKOHOMEPHOCTH MOHHOI MOJIMMEPHU3AIIHH. MUCHMEHHBIE TOMAITHHUE
TTOJTHMEPH3ATTHH. OcCHOBHBIC OCHOBHBIE OTITUIHS 3amanns (KOHCITCKT)

CHOCOOBI  TIPOBEACHUS  PCaKITHiA MOJIMMEPU3ANIMOHHBIX U
MTOJIMMEPU3AITHN (paavKaJIbHOM, MTOJIMKOHICHCAITMOHHBIX
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KaTHOHHOH, aHHMOHHOH). MIPOIIECCOB.

7 Honnas (KaTauTHYECKasT) 3 Croco0bI TPOBEACHHS 15 ITucemennsle pomamaue | 1, 3,5, 6, 8,9, 10

MTOJIMMEPH3ALIHSL. Katuonnas MOJIMMEPU3AIIAU: B Macce, B 3a7aHus (KOHCITEKT),
MOJIMMEPH3ALIHSL. pacTBOpe, B CYCIICH3UU U KOHTpOJIbHAs paboTa
PerynupoBanue MOJIEKYJISIPHOU SMYJIbCUH.

Macchl MOJUMEpa TPU TMPOBEIACHUH
peaKIUy MOJTUMEPU3AIH IToaroroBka 1mo TeMe
IKCTICPUMEHTA.

8 AnvoHHas MOJIUMEPU3AIIHSL. 3 Tunsl peakuuit 15 KomnoksuymM, 3,4,6,8,9, 10,
OcHOBHBIE CcTagnu rpoiiecca MOJIMKOHIeHcani. PaBHOBECHBIE NUCHMEHHBIE aomarinue | 11
Kunernueckue 3aKOHOMEPHOCTH KOHJICHCAITUOHHBIE MTPOIECCHI. 3aJaHus
mporiecca.

NNEPBAS PYBEXKXHASI ATTECTALIUSA (KOMHBIOTEPHI)Iﬁ TECT)

9 XUMHUUECKHE CBOWCTBA U XUMHUYECKHE | 2 3 [NomumepananornyHbIe 2 KommoxsuymMm, 1,3,4,7,8,9,12
npeBpaiieHus nojauMepoB. CBoiicTBa MPEBpALICHUS U [MICHbMEHHBIE TOMAIIHHAE
PACTBOPOB MOJUMEPOB. DHTAIBIMS U BHYTPUMOJICKYJIIPHBIC PEaKIIUH. 3ajiaHusl (KOHCIICKT),
sHTponus  cMmeweHud.  Ilapamerp KonnurarusHeie cBoiicTBa pedepar
pacTBopuMocTH ['mibnedpanra. PacTBOPOB MOJIUMEPOB.

[ToMKOHIEHCAIMOHHBIE TTOJTUMEDBI.
IToaroroBka mo Teme
AKCIIEPUMEHTA.
10 [omukonpencanus. Kiaccudukanus, | 2 4 I'omo-, reTepononvkoHeHCAINSA, | 2 Konnoksuym, 1-4,7,8, 10,12

TEPMHHOJIOT . HOJH/IaMI/IZ[BI u
osindGupbl. CriocoObI MOIYUYCHHS.
Hcnonb30BaHre XUMUYECKUX PEAKIUit
MAakKpoMOJICKYJT 1 XHUMHYECKOTO U
CTPYKTYPHO-XHMHYECKOTO
MOTU(DHUIIUPOBAHHS MOJMMEPHBIX
MaTepHAaJIOB.

OCHOBHBIC 3aKOHOMEPHOCTH
IIPOTEKAaHUA IIpOoIECCa.

IToaroroBska mmo Teme
3KCIIEPUMEHTA.

IIUCBbMCEHHBIC JAOMalllHHUEC
3amaHus (KOHCTIEKT),

pedepar
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11 I'omo-, reTEPOIOINKOHACH AU, | 2 3 TepMoanHaMuKa pacCTBOPOB 1 ITucemennsle pomamawue | 1, 3,7, 8,9, 10,
Kunetuaeckue 3aKOHOMEPHOCTH nonumepoB. CTpyKTypa u 3amanns (KOHCITCKT) 12
peaxumu. Ha/JIMOJIEKYJISIpHAst OpraHU3aIys
I'uoponutnyeckass MOMTUKOHICHCALHS KPUCTAIUTMYECKHUX TTOTUMEPOB.

KaIlpoJIaKTama.

12 XuMUYecKue MpeBpamieHus | 2 4 [NomumepaHanornyHbIe 1 KommoxBuym, [1-6], 7,11
MOJMMEPOB 0€3 M3MEHEHHsI CTEIeHH MIpEeBpaLICHUSI. pedepar
MOJIMMEPHU3ALIUH. IToaroroBka mo teme
BHyTpuMoneKymsipHbIe IpeBpaIleHusL. 9KCTIIEPUMEHTA.

13 MaxkpoMoieKyIsipHbIe peakuuu. | 2 3 Teopust Onopu-Xarruuca. | 1 [Mucemennsle pomamuwue | 1-4, 7,8, 9
CuiuBanue, OTBEPKJCHUE, CBoiicTBa pacTBOPOB MOJIHMEPOB: 3amaHus (KOHCTIEKT)

CTPYKTYypUPOBAaHUE MaKpOMOJIEKYT HaOyxaHue, BSI3KOCTb.
MOJIMMEPOB.

14 XuMHUYeCcKHe npeBpaieHus | 2 4 TepmoarHaMUKa U 1 KomnokBuym, [1-6],7,9, 10, 12
MOJIMMEPOB C yYMEHBIIIEHHEM CTEIIEeHH MOJIEKYJISIPHBIH MEXaHU3M MUCHMEHHBIE JIOMAIlTHHe
nojauMepu3auuu. JlecTpyKuus. BBICOKOJIACTHYECKHX 3aJJaHMs.

PenakcanyoHHble SIBJICHUSA B JepopMaIuii.
MoJIMMepax.

15 PactBopsl momumepos. PactBopenme, | 2 3 Oco0EeHHOCTH MOJIEKYIISIPHOTO 15 Konnoxsuym, [1-6], 9, 10, 12
HaOyxaHHUe. Heorpanuuennoe, CTPOEHHUS TIOJIMMEPOB U KonrtponbsHas padora,

OrpaHUYEHHOE HaOyxaHwHe. MPUHIIAIIOB YITAKOBKU Pedepar
JuarpamMMbl  (a30BBIX  COCTOSIHUH. MaKpOMOJIEKYJI.
OCoOEHHOCTH TPOLECCOB TOJIyYESHHUS
1 00JIACTH IPUMEHEHUsI TOJTMAMUJIOB.

16 dusnueckne u (Ga3oBbie COCTOSHHS | 4 3 YcnoBus, HeOOXOAUMBIE JIJIs 15 ITucemenssle nomamaue | 4-7,9, 10, 12
MOJIMMEPOB. CreknooOpasHoe, KpUCTAJUIU3AIUHU TIOJTUMEPOB. 3ajiaHus (KOHCTICKT)

BBICOKO3JIACTHYHOE, BSI3KOTEKYyUee TemmnepaTypa KpUCTALIM3aLUHN U
COCTOSIHUSI aMOP(HBIX  MOJIUMEPOB. TeMIieparypa riaBJIeHHs.
Tepmomexanmnueckue kpubie (T, Tr). IToaroroBka no teme
Haubonee pacnpocTpaHeHHbIE 9KCTIEPUMEHTA.
npeactasuten BMC (mommmepoB).
BTOPASI PYBEJKHASI ATTECTALIMSI (KOMIIBIOTEPHBIN TECT)
Htoro 134 [54 | | 20
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*Mpumeuanus

1. Bce Buant yaeOHOM paboOThl MOTYT MTPOBOAUTHCS TUCTAHIIMOHHO Ha OCHOBAHUH JIOKAJTbHBIX HOPMATUBHBIX aKTOB.

2. B nensix peanu3anuy MHAWBUYaJIbHOTO MOAX0Aa K O0YUEHHUIO CTYAICHTOB, PEaTH3yIOIIUX yUYeOHbIN MPOLECC MO WHIUBUAYaTbHOU TPACKTOPUH B
pamMKax WHAMBUAYAIBHOTO pabodero IUTaHa, H3y4YCHHE JJAHHOW TUCIHMIUIMHBI MOXET OCYIIECTBISITHCS Yepe3 HWHANBUAYAIbHBIE KOHCYIbTAI[UU
IpenoaaBaTesiss OYHO, B Yachl KOHCYJbTAIlUH, 1O 3JIEKTPOHHOHN TMOYTE, a TaKKe C MCMOJIb30BaHUEM IIIATGHOPM JUCTAHIIMOHHOTO OOYYEeHHMsI, BXOASAIIUX B
SHOC COr'y.
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6. OOpa3oBaTe/IbHbIE TEXHOJIOTUH

TpaauuuoHHble JIeKIMH W MNpPaKTHYecKHe (CeMHHapcKue) 3aHATHA B dopme ¢
HCIOJIb30BAHUEM COBPEMEHHBIX HHTEPAKTUBHBIX TEXHOJIOTHH.

Jlekuusi-quajor — cojaepkaHue I0JaeTCs Yepe3 CEpUI0 BOIPOCOB, HA KOTOPBIE CTYICHT IOJKEH
OTBEYATh HEMOCPEACTBEHHO B XOJ€ JIEKIIHH.

OnnaiiH-ceMMHap — pa3HOBHIHOCTh BeO-KOH(EPEHIMH, TPOBEACHUE OHJIAWH-BCTPEY WU
npe3eHTanuii yepe3z MHTepHeT B pexuMe peanbHOro BpeMeHH. Kaxiblii M3 yyaCTHHKOB HaXOAMTCS Y
CBOETO KOMIIbIOTEpa (CpeicTBa CBS3M), a CBA3b MEXAY HHMMM HOJAepkKHUBacTcs depe3 MHTepHer
IIOCPEJICTBOM 3arpy’>KaeMoro MpuI0KEeHHUs, YCTAHOBJIEHHOI'O Ha KOMIIBIOTEPE KaKAO0I0 Y4aCTHHUKA.

Buneoxondgepenuus — ceanc Buaeokonpepenucsszu (BKC) — 310 TexHoOnorus MHTEpaKTUBHOTO
B3aUMOJICHCTBUS JIByX U OoJiee y4aCTHHKOB 00pa30BaTeNILHOrO Ipoliecca Juisi oOMeHa uHpopmanuuei B
peaIbHOM PEXUME BPEMEHHU.

Buneo-sexkuuss — cHiTas Ha KaMmepy COKpallleHHas JEKIMs, AONOJIHEHHas QortorpadusiMu u
CXEMaMU, WIIIOCTPUPYIOIAs [10/1aBAEMBbII B JIEKLIMU MaTepUall.

TexHosiorust  3JIEKTPOHHOr0  0o0y4yeHMs  (peajnu3yercss TIpH  I[OMOIIM  BJIEKTPOHHOMH
obpazoBatenpHOU cpensl COI'Y  mpu  wucmonb3oBanmum  pecypcoB  OBC, mnpu  mpoBeneHHH
aBTOMAaTU3UPOBAHHOTO TECTUPOBAHUS U T.1.)

Jis nocTuykeHusl IJIaHUPYEMBIX pe3ysIbTaToB OOyueHHUs B JUCUUIUIMHE «BBICOKOMOJIEKYISIPHbIE
COEZIMHEHUS» UCIIONb3YIOTCS pa3InuHble 00pa3oBaTeIbHbIEC TEXHOIOIUNU:

1. HUngopmayuonno-passusarowue mexnono2uy, HapaBIeHHbIC HA OBJIAJCHUE OOJBIINM 3aIIaCOM
3HaHW#, 3allOMHHAaHUWE U CBOOOJHOE omepupoBaHHe HMMHU. Mcnosiab3yercss JIEKIMOHHO-CEMUHApCKUN
METO, CaMOCTOSATEIbHOE HM3Y4YECHHUE JIUTEPaTyphbl, MPUMEHEHHE HOBBIX MH(OPMAIIMOHHBIX TEXHOJIOTUH
IUIL CaMOCTOSITEJILHOTO TONOJHEHUs 3HAHUM, BKIIOYAs UCIOJIb30BAHUE TEXHUUECKUX M 3JIEKTPOHHBIX
CPEICTB UHPOpMALUH.

2. [esamenvnocmHvle — NpaKMuKo-OpUEHMUpOBAHHblIE — MEXHOAO2UU,  HAIpaBICHHblE  Ha
(dbopMHEpOBaHKE CUCTEMBI MPOPECCHOHANBHBIX MPAKTHUECKUX YMEHHU NPH MPOBEIECHUH HCCIECIOBAHUMH,
o0ecreyrBarIUX BO3MOXKHOCTh KaU€CTBEHHO BBIOIHATH IPOGECCHOHATIBHYIO 1E€ATEIbHOCTb.

3. Paszsusaiowue npobremMHo-OpuUeHmMuposantvle MexHoio2uu, HarpaBiIeHHble Ha (GOPMUPOBAHNE
U pa3BUTHE MPOOJEMHOIO MBIIICHUS, MBICIUTEIbHON aKTUBHOCTH, CIIOCOOHOCTH MPOOJIEMHO MBICIHTb,
BUJIETh U POPMYIHPOBATH MPOOIEMBI, BEIOUPATh CIIOCOOBI U CPEJICTBA JAJISl UX PEIICHUS.

4. JluunocmHno-opuenmupoganHvle mexHoio2uu 00yuenus, 00OECTIEUMBAIOIIUE B XO0J€ y4eOHOro
mporecca y4eT pa3jIndHbIX CIIOCOOHOCTEW 00ydaeMbIX, CO3JaHHE HEOOXOIUMBIX YCIOBHN AJISI pa3BUTHUS
UX MUHAMBHUIYaTIbHBIX COCOOHOCTEH, pa3BUTHE aKTUBHOCTH JINYHOCTH B yueOHOM mporecce. JIMuHOoCTHO-
OpUEHTHUPOBAHHBIE TEXHOJOTMH OOY4YEHMsI pealu3yloTcsl B pe3yjibTaTe WHIUMBUIYaIbHOIO OOIIEHUS
IIpenojaBaTelisi U CTyIEHTa IIPU cllaye KOJUIOKBUYMOB, IPU BBINIOJHEHUH JOMAIIHUX WHAWBHUAYaAJIbHBIX
3aJlaHuM, Ha eXKEeHEeIeIbHBIX KOHCYJIbTALUsAX.

5. Tpaouyuonnvie nexkyuonuvie 3awamusi B (popMe C HUCHOIB30BAHUEM COBPEMEHHBIX
MHTEPAKTUBHBIX TEXHOJOTHUH.

6. Jlexyusa-ouanoe — conepkaHue MOJAETCs Yepe3 CepPUI0 BOMPOCOB, HA KOTOPBIE CTYAEHT JOJKEH
OTBEYaTh HETIOCPEICTBEHHO B X0/I€ JIEKIIHUH.
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7. Y4yeOHO-MeTOqHYECKOe o0ecreyeHne caMoCTOsTe/IbHOI padoThI

CamMocTtosiTeIbHas pabora OOydYaloImUXCs SBISICTCS OJHMM W3 BHUJIOB YUYCOHBIX 3aHSATHH.
CamocTosiTenpHast paboTa MPOBOIUTCS C MEIBIO:

— CHCTeMAaTH3allM¥ W 3aKPEIUICHHUS IOJYYCHHBIX TEOPCTUYCCKUX 3HAHMA W TNMPAKTUYCCKUX YMECHHM
00yJaromuxcs CTyACHTOB;

— yryOJICHHS U PACIIUPEHHUS TCOPETUUCSCKUX 3HAHUM;

— (opMUpOBaHHMS YMECHUU HCIIOJIB30BaTh HOPMATHBHYIO, IPABOBYIO, CIIPABOYHYIO JIOKYMCHTAIUIO M
CHCIHMAIILHYIO JINTEPATYPY;

—  QopMHpOBaHUS  CaMOCTOSATEIBHOCTH  MBIILJICHUS, CIIOCOOHOCTEH K CaMOpa3BUTHIO,
CaMOCOBEPILICHCTBOBAHHUIO M CAMOPEATU3aIINH;

— Pa3BUTHUS UCCIICIOBATCIbCKUX YMCHUIA.

CamocTtosTenbHass paboTa OOYYAIOIIMXCS OCYIISCTBIISICTCA Ha NPOTSKCHHM HW3YYCHHUsS BCeH
JMCHIHUIUIMHBI B COOTBETCTBHU C YTBEP)KJICHHON B y4eOHOM IUTaHE TPYIOEMKOCThIO (11 OYHOM (OpMBI
oOyueHus 58 4acoB) U COCTOUT U3:

- pabOTBHI CTYIEHTOB C JICKIIMOHHBIMA MaTepHallaMH, [MOMCKA W aHaJH3a JIUTEPATyPbl M SJICKTPOHHBIX
HMCTOYHUKOB MH(GOPMAIUH 10 33JaHHOU TEME;

- BBIIIOJIHEHUS 3a/IaHUi JIJ1s1 camocTosTeNbHOM padboTel B OUOC COT'Y;

- U3YYCHUS TEOPETUYECKOTO, IPABOBOTO M CTATHCTUYECKOTO MaTepHaia JUIsl MOATOTOBKU K CEMHHAPCKUM
3aHATHAM;

- MOJITOTOBKH K YK3aMEHY.

CamocrosTenpHas paboTa CTYACHTOB IPOBOJUTCSA B BHJC MUCbMEHHBIX JIOMAIHUX 3adaHuii (B
TOM YHCJIe, PA3HOYPOBHEBBIX 3aJ[aHUH ), TOJrOTOBKA KOHCIIEKTOB 110 TEMaM MPAKTHYECKUX 3aHSATHI.

CTyaeHTbl TMHCbMEHHO BBIMOJHSIOT 3aJaHUs Ui CaMOCTOSTEIbHOW pabOThI, IMOJB3YSICh
TEOPETUYECKUM MaTeprajioM (JCKIMH, y4eOHas JIMTEepaTypa U HWHTEPHET-PECYPChl O JaHHOU TeMe),
MOCJIC YEeTO MPOBOIUTCS 00CYKICHHUE JaHHOW TEMBI ITOJT PYKOBOCTBOM IPEIIOAaBaTEIS.

Bompockl, BBIHOCHMBIE Ha CaMOCTOSTEIBHOE HW3YyUCHHE, a TaKXkKe ydeOHas JuTeparypa H
METOAMYECKUI MaTepuas 1Mo OPraHUu3alik CaMOCTOSITEJIbHON PabOThI CTYJACHTOB OTPAXKEHBI B Y 4eOHO-
METOAMYECKON KapTe AUCIUILUINHBI «BbicokOoMomneKysipHbie coequHenus (Tabm. 5.1.), a Takxke Ha caiite
muctanionHoro ooydenus COI'Y mromanka cuctembl «MOODLEY mo cebuike: http://Ims.nosu.ru/.

[To xaxkmoif M3 TEeM JUIS CaMOCTOSITEIILHOTO HM3Y4YCHHUs, NMPHUBEICHHBIX B pabodell mporpamme,
CTy/JICHTaM CIIe/yeT CHayajga MPOYUTaTh PEKOMEHJOBAHHYIO JIMTEpPaTypy M TPU HEOOXOJAUMOCTH
COCTaBHUTb KPATKUI KOHCIICKT OCHOBHBIX TOJIOKECHUH, TEPMHUHOB, CBEJICHUH, TPEOYIOIINX 3aIIOMHUHAHUS
SIBJISFOLIIMXCS. OCHOBOITOJIATAIOIIMMHM B 3TOM TEME.

[lpy  mOAroTOBKE 3aJaHWii IO  CaMOCTOSTEIBHOM paboTe CTyJeHTaM  HEO0OXOJIUMO
OPHEHTHPOBATHCS HA KOHCIICKTHI JIEKIIUH, PEKOMEHIYEMYIO JIUTEPATYPY.

J5ist pactiMpeHus 3HaHHUI 10 JUCIUIUIMHE PEKOMEHYETCsl HCIIOIb30BaTh VIHTepHET-pecypCHl:
MIPOBOJIUTH TIOMCK B Pa3IMYHBIX CHCTEMax, TaKMX KaK OOIIHEe MOMCKOBBIC CHCTEMBI: WWW.yandex.ru,
www.google.ru, a TaKKe crieruaabHbIe ITOMCKOBBIE CUCTEMBI: WWW.chem.msu.su,
www.chemnavigator.hotbox.ru.

CamocrosiTellbHass paboTa CTYIEHTOB, TPEAYCMOTpEHHas YYeOHBIM IUIAaHOM, JIOJDKHA
COOTBETCTBOBATh Ooyiee TIyOOKOMY YCBOEHHIO HM3y4aeMoro Kypca, (OPMHpPOBATh  HABBIKH
HCCIIEIOBATEILCKOW pab0OThl U OPUCHTUPOBATh CTYICHTOB Ha YMEHUE MPUMEHATh TCOPSTUUYCCKHUE 3HAHUS
Ha MPaKTHKE.

3amaHus I CaMOCTOSTEIbHON PabOThI COCTABJISIOTCS 1O pasjeliaM U TeMaM, 10 KOTOPhIM HE
MPEIYCMOTPEHBI  ayJUTOPHBIC  3aHATHSA, JHOO TpeOyeTcs  JOMOJIHUTEIBHO  MpopaboTarh U
MIPOaHAIM3UPOBATh pacCMaTPUBACMBI MPETOaBaTeieM MaTepral B 00beMe 3arjIaHUPOBAHHBIX YaCOB.

3amanus IO CaMOCTOSITEIHHOM padoTe MO AUCIUIUIMHE MOTYT OBITh CIICIYIONTUX BHIOB:

®  KOHCIEKTUPOBAHHE MEPBOMCTOUHUKOB H JAPYrol yueOHOM JTUTEePaTyphl;
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e mpopaboTka yueOHOro marepuaia (1Mo KOHCIEKTaM JIEKIMK y4eOHOH M Hay4HOH JuTepaTtype) u
HOATOTOBKA JOKJIAJ0OB HAa CEMHHApaX M MPAaKTHUECKUX 3aHATHAX, K YYaCTHIO B TEMAaTHUECKHX
JUCKYCCHSIX M JICJIOBBIX UTPax;

e paboTa ¢ HOPMATHBHBIMH JIOKYMEHTAaMH W 3aKOHOJATEIbHOW 0a30i; MOMCK M 0030p HAayYHBIX

NyOJIMKaIUi U JIEKTPOHHBIX UICTOYHUKOB HH(MOPMAINH, TIOATOTOBKA 3aKII0YEHUS 110 0030pYy;

BBINOJIHEHHE KOHTPOJIBHBIX PadOT, TBOPUECKUX (MIPOEKTHBIX) 33 JaHUM;

peleHne 3ajay, BEIIOJIHEHUE YIPAKHEHUH;

HamucaHue pedeparos (dcce);

paboTa c TecTaMy ¥ BOIIPOCAMU JIJIsi CAMOTIPOBEPKHU;

BBITOJIHEHHUE [IEPEBOIOB HA MHOCTPAHHBIE SI3BIKH/C HMHOCTPAHHBIX S3BIKOB,;

MOZIETTMPOBAHHE W/MIH aHAJIN3 KOHKPETHBIX MPOOJIEMHBIX CUTYalHii;

e 00paboTKa CTAaTHCTHYECKHUX JAaHHBIX, HOPMAaTHBHBIX MAaTEPHAJIOB;

® aHAIN3 CTaTUCTHYECKUX M (AKTHYECKUX MAaTepualioB, COCTaBJICHHE BHIBOJOB HA OCHOBE
HPOBEJICHHOTO aHANIN3a | T.JI.

CamocTtosTenbHas padoTa JOJDKHA HOCHTh CHCTEMATUYECKUN XapakTep, ObITh WHTEPECHOH u
MIPUBJIEKATEIILHOM JJIS CTY/ICHTA.

Pe3ynbrarhl caMoCTOSTENbHON paboThl KOHTPOJIUPYIOTCS MpernojaBaTelieM U YYUTHIBAIOTCS MpU
aTTecTaluu cTyaeHTta (3auyet). [Ipy 3ToM npoBOIATCS: TECTUPOBAHHUE, SIKCIIPECC-ONPOC HA CEMUHAPCKUX U
MPAKTUYECKHUX 3aHATHUAX, 3aCIyIIMBaHUE TOKIAI0B, IPOBEPKA MUCHbMEHHBIX PabOT U T.1.

CamocrosTrenbHas paboTa CTYIACHTOB IO JUCLUIUIMHE «BBICOKOMOJIEKYNISPHBIE COCTUHEHUS
BKJIIOYAET BBINIOJHEHUE JOMAIIHUX 33JaHUN K KaXIOMY MPAKTHUECKOMY 3aHSATHIO. 3aJaHHs COAEpIKaT
YCTHYIO TOATOTOBKY IO TEOPETHYECKMM BOIIPOCAM, PEIICHHS TEMaTHYECKHX 3aJad [0 pasjeiaM,
MIPONHCH JTA0OPATOPHBIX 3aHITHH.

CamocrosTenbHas paboTa CTyIEHTOB BKJIIOYAECT BBIIOJHEHHWE JOMAIIHUX 33/JaHUN K KaKIOMY
MPAKTUYECKOMY H JIaDOPaTOPHOMY 3aHSTHIO. 3aJaHHs COAEP)KAaT KaK MUCbMEHHBIE BOIPOCHI M 3a/1a4H,
TaK ¥ YCTHYIO MOJTOTOBKY IO TEOPETHYECKMM BOIpocaM. [l MOATOTOBKM K 3aHATHSM CTYACHTHI
MONB3YIOTCA yU4eOHWKaMH W y4eOHBIMH TIOCOOMSIMH, YKa3aHHBIMH B CIHCKE PEKOMEHIOBaHHON
JUTEpaTyphl, a TAK)Ke HHTEPHET-UCTOYHUKaMU. Bce MeTondyeckne MaTepualibl pe/ICTaBIEHbl B CUCTEME
nuctanimoHHoro ooyuenust COI'Y.
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8. OueHoYHbIE cpeCTBA /Il TEKYLEro KOHTPOJIS YCIeBaeMOCTH, Py0e:KHOI aTTecTanuuu 1
MPOMEKYTOYHOM aTTeCTALMH 110 HTOraM OCBOCHUS! IMCUUIIMHBI.

Pabouas mporpamma mpeaycMaTpuBaeT MPOBEIEHUE JEKIMOHHBIX U NMPAKTUYECKUX 3aHATUH, a
TaKXe CIEIYIOIe BUIbI padOT: CAMOCTOSATENbHYIO pabOTy CTY/ICHTOB I10 TOATOTOBKE YCTHBIX JTOKJIAJI0B U
o0CyXJIeHUH 0 TeMaM JUCIUILIUHBI - pa00Ty B aKTUBHOI M MHTEPAKTUBHOU (hopMax.

Pabouas nmporpamMma npezrmnonaraet TeKyIui U MPOMEXKYTOYHBIH KOHTPOJIb 3HAHHA.

@®opMbl padoThI: JICKIMH, YCTHBIE OMPOCHI, KOHTPOJbHBIE PabOThI, CAMOCTOSITEIILHBIE PAOOTHI
(uTeHue nUTEpATYypHI, paboTa B OUOINOTEKE, AUCKYCCUN).

Buabl koHTpoJsi: Tekymwuii (Ha 71a00paTOPHBIX 3aHATHSAX), MPOMEXKYTOUHBIN (MOIyJIbHOE
TECTUPOBAHUE), UTOTOBBIN (3aUeT B 3 CEMECTpE).

Texkymuii KOHTPOJIb — 3TO HEMPEPHIBHO OCYILIECTBISEMbIII MOHUTOPUHT YPOBHS YCBOCHUS 3HAHUIM
1 (HOpMHUPOBAHUS YMEHUH M HAaBBHIKOB B TEUEHHE CEMECTpa WM y4eOHOro roga. TeKymuii KOHTpPOIb
3HAaHUH, YMEHUN U HABBIKOB CTYJCHTOB OCYIIECTBISIETCS B XOJ€ Y4eOHBIX (ayIUTOPHBIX) 3aHSATHUH,
IIPOBOAMMBIX 10 PACIHMCAHUIO.

dopmMaMH TEKYIIET0 KOHTPOJsS BBICTYNAIOT Kopomkue (00 15 mum.) 3a0aHus, BBINOIHSEMbIC
CTYJAEHTaMHU B Hayaje JIEKIUU C LEJIbI0 IPOBEPKHU HAJIMYMSI 3HaHUM, HEOOXOAUMBIX JUIsl YCBOEHHUSI HOBOTO
MarepHuaia Wik B KOHLIE JIEKIUH [ BBIAICHEHUS CTEIIEHH YCBOCHUSI U3JI0)KEHHOTI'O MaTepuana.

Tekylmuii KOHTPOJIb 3HAHUW MPOBOJMUTCS MYTEM OLIEHKH BBINOJHEHHS MUCbMEHHBIX 3aJaHUN K
MIPAKTUYECKUM 3aHATHUSIM, a TAK)KE YCTHBIX OTBETOB HA IPAKTUYECKUX 3AHITHUSIX.

PyOexHbIil KOHTpPOJIb OCYILIECTBISIETCA IO 0OoJiee WM MEHEEe CaMOCTOSATENIbHBIM pas3jesiaM —
y4eOHBIM MOJIYNIAM Kypca W TPOBOJUTCA MO OKOHYAHWM HM3YyYEHHUs Marepuaia MOIyjs B 3apaHee
YCTaHOBJICHHOE BpEMSI.

PyOexHblif KOHTPOJIb MMPOBOAMUTCS C LENbIO ONMpEAETICHHs] KaueCTBa YCBOSGHUSI MaTepuaia yueOHOro
MOYJIs B 1IeJIoM. B TedeHne cemecTpa mpoBOAUTCS JIBA TAKUX KOHTPOJIBHBIX MEPOIIPHUSATHUS IO TPAPUKY.

[IpoBepka kauecTBa yCBOEHHUS 3HAHUN OCYIIECTBIISETCS HE TOJIBKO B YCTHOM, HO U B MMCbMEHHOM
dopme. [IpoBenenue pa3Hbix 1Mo GopMe U 0 00BEMY YCTHBIX U MUCBMEHHBIX Pa0OT JUCIUILTHHUPYET
CTYIEHTa, NaéT MpernojaBaTesto OCHOBaHUS 1Ji1 OObEKTUBHOW OLEHKU 3HAHUMN KaXKJOTO CTY/ACHTa MPU
BBIBEJICHIH CYMMapHOTO 0aJiia, TO3BOJISIET CTYIEHTY MPEACTaBUTh YPOBEHb COOCTBEHHBIX 3HAHUH T10
MpeIMeTy, YBUAETh CBOM CHIIbHBIEC U CIa0ble CTOPOHBI, UTOOBI YU€CTh UX MPH MOJATOTOBKE K 3a4eTy.

Busibl TEKyniero KOHTpoJIs:

a) YCTHBIN ()POHTANBHBIN WM UHAUBUIYAITBHBIH ONIPOC;

0) mucpMeHHasi cCaMOCTOsATEIbHAas paboTa;

B) YCTHOE M3JIOKEHUE COJIEPKaHUsl TPOYUTAHHOTO B paMKaX CaMOCTOSITENIbHOM paboThI;
') YCTHOE BBICTYIIEHUE TI0 TEME O0CYXKACHHUS.

IIpoMeKyTOYHBIN KOHTPOJIb

JucuuninuHa pa3Outa Ha MOAYIM, KOTOpbIE TNPEACTaBISAIOT COOON JIOTMUECKH 3aBEpLICHHbIE
gacTu pabodeld MporpaMMbl Kypca W SBISIOTCS TEM KOMIUIEKCOM 3HAaHUW M yMEHUH, KOTOpbIE
ITOJIEKAT KOHTPOJIIO.

KoHnTponb ocBoeHUs MoTyneit BKIIOUaeT B c€0sl BBIMOTHEHHE MMCbMEHHBIX KOHTPOJIBHBIX padoT,
MIPEelyCMOTPEHHBIX pabovel MporpaMMoil TUCHUIUIMHBIL.

B koHme cemectpa MpOBOAUTCS KOHTPOJIBHOE MEPONPUATHE, BKIIOYAIOUIEE KOHTPOJIb
MOCJIEIHETO MOJYJIS JJIsl BCEX CTYAEHTOB M KOHTPOJIb, KOTOPBINA MPOXOAAT 0053aTeIbHO T€ CTYACHTHI,
KOTOpbIe UMEIOT 33J0JKEHHOCTh MO MPOLUIBIM MOAYJSAM, a TAKXKE T€, KTO KEJNAET YIYUIIUTh CBOU
PEUTHHT.

[TpoMexyTOYHBII KOHTPOIb OCYIIECTBISETCS MO OAITLHO-PEUTUHTOBON CHCTEME.
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8.1. Oneno4ynble cpeacTBA JJIS1 TEKYLIEro KOHTPOJISI yCIIeBaeMOCTH

KoutpoabHble 3agaHusi (1emMoBepcuM) 1Jisi OUEHKH 3HAHMI, YMeHHH, HABHIKOB U (WJIH) ONbITA
HAeATeIbHOCTH, XapaKTePpU3YWINMX JTanbl (opMHpPOBaHMs KOMIETEHUMii B T1polecce OCBOEHUS
o0pa3zoBaTeJbHOM MPOrpaMmbl

Ne | Komme- 3aganus VI AUATHOCTHKH C(POPMHUPOBAHHOCTH Ceblikn
TeHLUs KOMIIeTeH N i

3amanusi OTKPHITOT0 THIA
3agaHus I AUATHOCTHKY Pa3BUTHS TeOpeTHYeCKUX 3HAHUH

1. | YK-8 OcHoBHbIe MOHATHS W TepMmuHBI xuMuu BMC: monomep, | Kupees B.B.
HOJIMMED, OJMIOMED, MAKPOMOJIEKYIIA, MOJUMEPHAS LEMb, | BBICOKOMOIEKYIApHbIC
3BEHO IICTIH, CTETICHb MOJUMEPHU3AIINH. coequHenust. — M.: FOpaiir,
2015. —c. 9.
2. | YK-8 Cesa3p Mexay MM monomepa u nonmmepa. Cnenncuka | Tam ke, c. 24.
TOHSATHUS «MOJIEKYIsIpHAast Mmacca MOJIUMEPA
MIPUMEHUTEIBHO K NOJIMMEPHBIM BEIIECTBAM.
3. | YK-8 Knaccudukanys noauMepos 1o nprHaAiIeKHOCTH Tam xe, c. 28.

MaKpOMOJICKYJIbI K ONPEICICHHOMY KJIaCCy XUMHUYECKHX
COCIUHCHHMIA: TIOJTUOJIC(UHBI, TOJIUTUCHBI, TOJTUA(PUPHI,
MOJIMAMU/IBI, TOJTUKAPOOHATEI.

4 YK-8 Knaccudukanys noauMepos 1o XMMU4ECKOH mpupoae atomoB, | Tam xe, c. 47
00pa3yIoIuX IMIaBHYIO Lelb IoJIuMepa

5. | YK-8 Knaccudukaius mo reoMmeTpun CTpOSHUS e Makpomosekyia. | Tam ke, ¢. 53

6. | YK-8 I'oMononumMeps! 1 conoauMepsl, THIBI conoaumepos. [Ipumepst. | Tam xe, c. 41.

7. | YK-8 Homenknatypa peryisipHbIX TUHEHHBIX OPTraHUIECKUX Tawm xe, c. 30.
HOJMMEPOB.

8 YK-8 Howmenxnatypa perynspHbIX TUHENHBIX HEOPTaHUIECKUX U Tam xe, c. 36.
JIEMEHTOOPTraHUYECKUX MOJIMMEPOB.

9. | YK-8 Oco0EHHOCTH MOJICKYJISIPHOTO CTPOSHUS ITOJIMMEPOB, Tawm xe, ¢. 57-66.
Oco0eHHOCTH TEIUIOBOr'O ABMXKEHHS B ITOJIHMEpaXx.

10. | YK-8 Knaccudukanys noauMepoB 1o xapakTepucTuke peryisipHoctd | Tam xe, c. 63.
CTpOEHUs IaBHOU nenu. IlpumMepsl.

11. | YK-8 Kunernueckast ruOkocTh 1 pakTopbl, KOTOpbIE ee onpenensoT. | Tam xe, c. 82.

12. | YK-8 Peakxnuu cunTesa nonumepos. Ilonumepusanys, OCHOBHBIE Tam xe, c. 163.

XapaKTePUCTUKH peakiuu. Llennas u cryneHuaTas
MOJIMMEPH3AIINs, X OCHOBHBIE 0COOCHHOCTH.

13. | YK-8 Panukanpras monmumepunsanus. CriocoObl HHUITUUPOBAHUS Tam xe, c. 168.
CBOOOIHO-PaIMKAIILHON MOJIUMEPHU3alUu: (GOTO-, TEPMUUECKOE
MHUIMMPOBAHKE, UCTIOIH30BAHNE XUMUICCKUX UHUIIMATOPOB.

[Ipumepsl.

14. | YK-8 WNonnas nonmumeprsanys, ee BUAbI B 3aBUCUMOCTH OT Ipupoasl | Tam xe, c. 238.
MOHOMeEpa U TUIA IPUMEHIEMOr0 KaTajlu3aTopa.

15. | YK-8 Karunonnas nomumepusanus. Karanuszarops! u cokatanuszaropsl. | Tam xe, c. 258.
BrnmsiHue npuposl pacTBOpUTES.

16. | YK-8 AHNOHHas MOJUMEPU3ALIYS, TPUMEHSIEMBIE B peakLIUU Tam xe, c. 245.
karasinzaTopbl. OCHOBHBIE CTa/lUH IIpolLecca.

17. | YK-8 AHNOHHO-KOOpAMHAIMOHHAS osiuMepu3anys. Tuisl Tam ke, c. 278, 349-354.
MIPUMEHAEMBIX KaTaJIn3aTopoB. «KuByniasy noamMepusanusl.

18. | YK-8 CrniocoObl MpOBEICHNS PEAKLIH OJIUMEPHU3ALIUH. Tam xe, c. 185, 220.
ITonumepusanus B Macce, pacTBOpe, IMYJIbCHU.

19. | YK-8 CuHTe3 noJIuMepoB MeTo1oM NonukoHaeHcauuu. Ee ocHoBHble | Tam xe, c. 361.
0COOEHHOCTH, OTJIIMYME OT PEAKIMU OJUMEPU3aALIUY.

20. | YK-8 CTtpoeHre MOHOMEPOB, CIIOCOOHBIX BCTYNATh B PEAKLIUIO Tam xe, c. 381.

IIOJIMKOHJACHCAIIUN. q)yHKIII/IOHaHLHOCTB MOHOMCPOB 1 UX
Cc0cOOHOCTHh 00pPa30BHIBATH JIMHEHHBIE M CETYATHIC MOJTUMEDBI.
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21. | YK-8 Twurel peakuuii nonukonaeHcauuy. Panosecnas u Tam xe, c. 375.
HEpaBHOBECHAsI [TOJMKOHAEHC AU, TOMO- U
rerepononukoneHcanus. [Ipumeps.
22.| YK-8 Crioco0bI IPOBEICHUS PEAKIIUN TTOJTUKOH ICHCAIIHH. Tawm ke, ¢. 415-450.
23. | YK-8 XUMHYECKUE PEaKIMU U XUMUYECKHE TIPEBPALCHUS] Tam xe, c. 460-474.
nonuMepoB. [lonnmepanasornyuelie MpeBpalIeHNUS.
BHyTpuMoneKysipHble IpeBpaIleHHsL.
24. | YK-8 Crpykrypa nonumepoB. Kondopmarius MakpoMoJIeKyI. Tam xe, c. 70-85.
I'uOKOCTh 1IeNH MOJTUMEPOB.
25. | YK-8 Peaxiuu necTpyKIUK U CIIMBAaHUS MOJUMEPHBIX IIETIEH. Tam xe, c. 479-484.
dusnyeckas AECTPYKIMA, XUMHUYECKasi THAPOIUTHYECKAs
JECTPYKLHS [€TEPOLICTIHBIX OIUMEPOB. TepMudecKasi,
XMMUYeCKasi, OKUCIUTEbHAS ISCTPYKINS; MEXaHU3M peaKIui
OKHCJICHHUS TIOJIUMEPOB. AHTHOKCUAAHTHI.
26. | YK-8 Peakuuu orBepxkaeHus. THULIMATOPBI M KaTaIU3aTOPbI Tam xe, c. 485-507.
otBepxkaeHus. Touka reseoOpa3zoBaHusl.
27. | YK-8 [Ipupona pacteopor BMC. CpoiicTBa pacTBOPOB IOJIUMEPOB. Tawm xe, c. 87-126.
OrpanndeHHoe 1 HeorpaHHUeHHOe HabyxaHne. PazoBwie
JMarpaMMbl COCTOSIHUSL pacTBOPOB noaumepoB. CTyaHu.
28. | YK-8 ArperaTHbie U Qpa30BbIe COCTOSHHS BellecTB. AMOp(dHBIE, Tam xe, c. 510.
KPUCTAUTMUECKHE, KPUCTAIUIN3YIOIIUECS TOJTHUMEPHI.
29. | YK-8 Tpu ¢pusHuecKux cOCTOSIHUS aMOP(HBIX TOTUMEPOB. Tam xe, c. 551.
Temnepatyps! nepexooB: Temneparypa crekiaoBanus (Tc) u
temneparypa tekydectH (Tr). CrexnoobpasHoe
BBICOKOJIACTUYHOE U BA3KOTEKy4ee COCTOSIHUE OJTUMEPOB.
30. | YK-8 TepmomMexannueckue KpuBble aMOopQHbIX onumMepoB. Biousnue | Tam xe, c. 568.
MOJICKYJISIPHON Macchl IOJIMMEPOB HA TEMIEPaTypy
CTEKJIOBaHHUSI.
3aganus JIsi AMATHOCTHKH Pa3BUTHS PAKTUYECKUX YMEHHUI M HABBIKOB
31. | IK-1, CpenHeuncnoBass W CpeJHEMAaccoBasi MOJEKYJsApHble Macchl | Xakumymnud F0.H. Xumus u
MK-2 BMC? MeTtozst OmpejiefieHUs  CpEeJHEYHMCIIOBOM 1 | (U3HKa mOmMMepos.
cpeaHeMaccoBOl MOJIEKYJISIpHBIX Macc BMC? Dusuieckoe CoCTOsHHE
OrnpejiesieHne MOJIEKYJIAPHOTO BeCa MOJIMMEpa MOMMMEPOE: yeGHoe
BHUCKO3UMETPUIECKAM METOJIOM. IHOOCPOI(SHeI'(/ XaKIfIMyHHHH
OTtHOCHUTENbHAs, TPUBEACHHAS U XapaKTepUCTHYECKas BASKOCTD, I/I3'z[a.Tgm,2iaBI({)BI.<HI/ITV,
ux pazmMepHocTd. CBs3b XapaKTePUCTUYECKOH BA3KOCTH C 2017- TekcrT: HeKTpOHHBI //
MOJIEKYJIIPHOM Maccoli noyimMepa. Y paBHeHne Mapka- 9BC "KoHCy/IbTaHT
XayBuHka-Kyna. Bucko3zumerpusi, Kak METOJ OIpeaeIeHuUs crynenra": [caiiT]. - URL:
CPEIHEBA3KOCTHON MOJIEKYJIIPHOM MacChl MOJIMMEpA. http://www.studentlibrary.ru/
book/ISBN9785788222158.ht
ml. -c. 10
32. | HK-1, MeTtobl OnIpeneIeHNs MOJIEKYJIAPHOW MacChl IIOJTMMEPOB: Tam xe, c. 16
MK-2 OCMOMETPUYECKUH, BUCKO3UMETPUIECKUH, MeTo 1uddy3uH,
METOA yJIbTPalleHTPU(YTHPOBAHUS, METO/ CBETOPACCESHUSL.
33, | IIK-1, Mertoap!l NOJy4eHHsI BBICOKOMOJIEKYJISIPHBIX COEAMHEHUI. Tam xe, c. 28
MK-2 Peaknuu cunTesa nonnmMepos. [lonumepusanusi, OCHOBHbIE
XapakTepUCcTUKH peakuuu. LlenHas u ctynenyaras
MOJIMMEPH3aIINsl, X OCHOBHBIE 0COOEHHOCTH.
34. | IK-1, Panukanpras momumepu3arus. CriocoOb HHUITMAPOBAHUS Tam ke, c. 32
MK-2 CBOOOJHO-paIMKANBbHON NONMUMEpU3aun: (HOTO-, TEPMUIECKOE
WHHULUUPOBAHUE, UCTIOIBb30BaHUE XUMUUECKUX HHUITUATOPOB.
[IpumepsL.
35, | IK-1, CrniocoObl MpOBEICHHS PEAKLIIH OJIMMEPHU3ALIUH. Kysuenos B.A. [Ipaktukym
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MK-2

[Tonumepuzaius B Macce, pacTBOpPE, IMYJIbCUU.

CHHTE3 TOTUCTUPOTIA B SMYITBCHH.

Cunres cTupoyia B pacTBope. MeXxaHu3M NPOTEKaHUS PEaKIUu,
OCHOBHBIE TP CTaJIUU MpOLIecca.

IO BEICOKOMOJICKYJIIPHBIM
coenuHeHUsM. / BopoHex:
WUznmarensckuii mom BI'Y,
2014. - 167 c.: cxem., TabII. —
(Yuebuux Boponexckoro
TOCYJapCTBEHHOTO
yauBepcureta). — URL:
http://biblioclub.ru/index.php?
page=book&id=441593. —
bubnuorp. B ku. — ISBN 978-
5-9273-2141-4. —¢. 30

36. | IK-1, Honnas monumepu3anysi, € BUIbI B 3aBUCUMOCTH OT mpupoAsl | Xakumymms F0.H. Xumust u
IK-2 MOHOMEpA U THUIIA IIPUMEHIEMOr0 KaTaau3aTopa. (pu3KKa MOMMMEpOB.
Karronnast mommmepusanus. Karannsatops! i cokatannsaropsr. | PU3HUecKoe COCgOHHHe
TIOJTIMEPOB: yIeGHOE
Bnusinue npupoasl pacTBOpUTES. nocoGneI:J. /XZEHMYHHHH 01
— Kasanbp: U3gatenbcTBO
KHUTY, 2017.-141 c.—
TexcT: anexkrporHsIii / IBC
"KoncynbTaHT cryaeHra':
[caiiT]. - URL:
http://www.studentlibrary.ru/b
00k/ISBN9785788222158.htm
l.-c.46
37. | IIK-1, AHHMOHHAs OIMMEPU3ALHS, IPUMEHIEMBIC B PEaKLINN Tam xe, c. 51
K-2 Katanu3aTopsl. OCHOBHBIE CTaIUH Mpolecca. AHHOHHO-
KOOpAWHAIIMOHHAS MOoTUMepH3anus. TUIIbI MPUMEHSIeMbIX
KaTaJu3aTopoB.
38. | IK-1, [Tomyuenue noaMMeEpoB METOAOM HONUKOHAEH AU, Ee Tam ke, c. 68
MK-2 OCHOBHBIE 0COOEHHOCTH, OTIIMYUE OT PEAKIIUH TOJTUMEPH3AIINH.
CTtpoeHne MOHOMEPOB, CIIOCOOHBIX BCTYNATh B PEAKLIUIO
NOJMKOHAEeHCAMU. PYHKIHMOHAIBHOCTE MOHOMEPOB U UX
CHOCOOHOCTH 00Pa30BBIBATH JTJMHEHHBIE U CETYATHIC TIOJIUMEPHI.
ITpumepsL.
39. | IIK-1, Cunres (eHoI0hOpMaIbIAECTUAHBIX CMOJI B LIETIOYHOH cpefe Kysuenos B.A. [Ipaktnkym
K-2 [Nonukonaencanus (¢eHosa U (QopMalbIACTUAa B IICIOYHOH | IO BEICOKOMOJICKYISAPHBIM
cpene. [onyuenue pe3oia, OTBEPIKACHUE €ro B PE3UT. coepnenusM. / Bopones:
Wznmarensckuii tom BI'Y,
2014. - 167 c.: cxem., Tabm. —
(YueOuux Boponexxckoro
rOCYapCTBEHHOTO
yauBepcureta). — URL:
http://biblioclub.ru/index.php?
page=book&id=441593. —
Bubmmorp. B k1. — ISBN 978-
5-9273-2141-4.— c.93
40. | IK-1, Cunres (heHoI0hOpMATIBAETUAHBIX CMOJI B KUCIION cpele. Tam xe, c. 92
MK-2 [TomyueHue  HOBOJNIaKa  MOJMKOHACHCamued  ¢eHoja ¢
¢dopmanbaernoM B Kucioi cpene ((heHono-popmanbaeruaHas
CMOJIa HOBOJIAYHOTO THIA). MexaHu3M nporecca.
41. | IIK-1, XUMHWYECKHE PEAKIIUM W XUMHYECKHE TIPEBPAIIECHU Tam xe, c. 122
MK-2 nonimMepoB. [lonrMepaHanoruyHele MpeBpaIleHHUs.
42. | IIK-1, Cunre3 mnonuBuHMIaneTata. Pacder cremenu stepudmkanuu | Tam xe, c. 124
MK-2 (cTenenu mpeBparieHus, B %).
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43. | IIK-1, CunTe3 noauBHHUIQOpMAIs, MOTUBHHWI(GOpMHUATa Tam xe, c.125
IK-2
44. | IIK-1, Peakuuss HutpoBaHus uemmonos3bl. Ilomydenne Hutparos | Tam xe, ¢.126
MK-2 LEJUIIONIO3bl M HCCIEAOBAHUS  NPOAYKTOB  HHTPOBAaHHS
(KOJTOKCHH).
45, | IIK-1, Peaxuus orBepkaeHus snokcuaHoi cMoisl (3/1-10) amunnsiMu | Tam xe, c. 203
IK-2 OTBEPAUTEISIMA

Bonpocs! k 1adopaTopubiM 3ansatusim (YK-8, IIK-2)

1. Ochosnble noHsATus xumMuu BMC: MmoHOMEp, oaMMEp, OJIMIOMep, MAKPOMOJIEKYIIa, TOJIMMEpHast
IeTb, 3B€HO IEMH, CTeNeHb nonumepu3anun. Ces3p Mexxa1y MM moHoMepa u nonumepa. Cnenuduka
MIOHSATHSI «MOJIEKYJIIpHAsl Macca IOJIMMepay IPUMEHUTEIBHO K IIOJIMMEPHBIM BELIECTBAM.

2. Ocnosublie otnuuns BMC or HMC. [IpupoaHbie 1 CHHTETUYECKHE TIOJTUMEPHI.

3. Kiaccudukanus noauMepoB MO XMMHUYECKOH INPHpOJE aTOMOB, 00pa3ylolUX IJIaBHYIO IIElb
oJINMEpa.

4. Knaccugukanus nojJmMepoB 110 FreOMeTpUN CTPOEHUS UX LieNeil MaKpOMOJIEKYJI.

5. Kiaccudpukamust TOIMMEpPOB IO XapPaKTEPUCTUKE PETYISIPHOCTH CTPOSHUS TJABHOW LIEIH.
ITpumepsr.
6. Crpykrypa momuMepoB. JIBa YypOBHS CTPYKTYPHOH OpraHH3allMd MOJMMEPOB: XHUMHYECKOE
CTpOEHUE LIeNH, KOH(Urypamus 1 KoHpopMaLus Leru.

7. Knaccudukamysi mOJIMMEpOB MO MPHHAIICKHOCTH MaKpPOMOJIEKYJIBI K ONPEACTICHHOMY KIIAcCy
XUMHMUYECKHUX coequHeHud. [Tpumepsl.

8. T'oMomonmMepsl ¥ COTOIMMEPHI, THITHI CONIOIMMEPOB. [Ipumepsr.

9. MounekynsapHas Macca (MM) nmoaumepoB, Kak cpeHss KOJUYECTBECHHAs XapaKTEpUCTHKA MAacCChl
MOJIEKYJI [TOJIUMEPOB.

10. Metos! OlpeeIeHus MOJIEKYJISIPHON Macchbl IIOJINMEPOB: OCMOMETPUYECKUH,
BUCKO3UMETPHUCCKU, TP PY3MOHHBIH.

11. Peakuuu cunTe3a nonumMepoB. [lonmumepusaius, OCHOBHbIE XapaKTePUCTUKH peakuuu. LlenHas u
CTyIeH4aTas MoJIMMepHU3alusi, UX OCHOBHbIE OCOOEHHOCTH.

12. PapukanbHas HOJIMMEPU3ALIUSL. CriocoObl  MHUIMHUPOBAHUS CBOOOTHO-PAUKAIBHOM
MOJINMEpHU3aluu: POTO-, TEPMUUECKOE UHUIIMMPOBAHNE, UCTIOJIb30BAaHUE XUMUYECKUX HHUIIUATOPOB.
13. CuHTe3 noaMMepoB peakiueil moJIuMepHu3alii, OCHOBHbIE CTa UK mpoiiecca. Posib HHTHOUTOPOB
U PETYJISTOPOB PEAKIIMU MOJIMMEPHU3ALUH.

14. Nonnas mnonuMmepusanusi, €€ 3aBUCHUMOCTb OT HPUPOABI MOHOMEpa M THUIA MPUMEHSEMOIo
KaTaJau3aropa.

15. Karanuszatopbl KaTHOHHON MOJUMEpHU3alMM, pOJb COKATAIW3aTOpoB. MexaHM3M Ipoliecca.
DneMeHTapHbIE CTaJIUU, UX CKOPOCTb.

16. AHMOHHas ToJMMepU3alus, NPUMEHSeMble B peakUuu Karanu3atopbl. OCHOBHBIE CTaJuu
mporecca.

17. CnocoOsl mpoBeieHus peakiuu noaumepusanuu. [lonumepusanus B Macce, pacTBOpE, IMYJIbCUH.
18. CTpoeHrne MOHOMEPOB, CITIOCOOHBIX BCTYNATh B PEAKIIHIO MONMKOHAeHCANU. DYHKIIMOHATHHOCTD
MOHOMEPOB U UX CIIOCOOHOCTh 0Opa30BBIBAThH TMHEHHBIE U CeTYaThle MOIUMEpPHI. [Ipumepsl.

19. TonmyyeHne MOIMMEPOB METOJIOM MOJUKOHeHCAanu. Ee OCHOBHBIE OCOOCHHOCTH, OTIIMYHE OT
peaKuy NoJUMEPU3ALINH.

20. Tumel peakiuii MOTMKOHACHCAITMN. PaBHOBECHasr M HEPaBHOBECHAsS MMOJIMKOHICHCAIINS, TOMO- H
rerepononukonieHcamnus. [Ipumepsr.

21.B 1939 r. amepukanckuii xumuk Kaposepc (kommanust [foroH) w3 ABYXOCHOBHOW aTUTTHHOBOU
kuciaotel HOOC-(CH2)4-COOH wu rekcamermnenauamuaa HoN-CHz-(CH2)s-CH2-NH2  nosyumn
BBICOKOMOJIEKYJISIPHOE COEIMHEHUE, KOTOpPO€ UCHOJIB3YIOT JJisi IPOU3BOJICTBA CHUHTETHUYECKUX
BOJIOKOH. Hanuimre ypaBHeHHE peakuy, YKaXUTe €€ THUI U Ha30BUTE IPOAYKThI pEaKLUu.
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IIpumepul 3-20 6onpoca dbunema:
1. YkaxuTe peakuuio noauMepr3alun:
A)nCH2=CHz —» (— CH2—CH2 —)n
b) CHz — OH + HBr — CH3Br + H20
B) C2Hs0H + CH3COOH — CH3COOC:Hs + H20
I') nCeH1206 — (CsH1005)n + H20. OTBET MOACHUTE.
2. VI3 xakuXx BEIIECTB IOJIy4alOT HCKYCCTBEHHBIE BOJIOKHA?
A) HedTh; b) nemmronosa; B) kameHHBIH yrob; I') mpupoaHsbIii ra3
3. Knaccudunupyiite u Ha30BHTE HW)KE MPHUBEICHHBIM IOJMMEpP MO BCEM H3BECTHBIM IS HUX
kinaccupukanuaM (MO0 XHUMHUYECKOMY COCTaBY MaKpOMOJEKYJbI, MO COCTaBy OCHOBHOM LN
MaKpOMOJIKYJIbl, IO CTpOeHHUI0 (dopmMe, TEOMETpUU) OCHOBHOM LENH MaKpOMOJEKYIbI):
NOIUBUHULAYEMAM.
4. ITpoctpaHcTBeHHYIO (HOPMY MOJIEKYJT HIMEET CIEAYIOMINN TTOIUMEp:
A) pesuna; b)nemmnonosa; B) cuHTeTHueckmii kKayuyk; ) mosmmponuieH.
5. Yto sBNISE€TCS aKTHBHBIM LIEHTPOM MPU MOJMMEPH3AIMH BUHUIOBBIX MOHOMEPOB B MPUCYTCTBUH
uHAIEEpyomei cucremsl Fe?* + H202? OTBeT moscHUTS.
a) KaTUOH; 0) aHWOH; B) CBOOOIHBIN paJuKaj; T') HOJMMEPHU3AIHS HE TIPOTEKALT.
6. MexaHu3M MoJMMepHU3aluid METUIMETaKpUiiaTa B KUIKOM aMMuake (karanu3aTop — kanuit). Kak
M3MEHUTCS CKOPOCTh PEAKIUH MPH 3aMEHE KaJIUsl JINTHEM?
7. Kakue MOHOMEpHBI CITIOCOOHBI y4acTBOBATh B paauKaibHOU monumMepuzauu? OTBET MOSICHUTD.
a) OKCHUJ 3TWiEHa; 0) ¢opManblIerusi; B) METaKpUIOBas KUCIIOTAa; I') aMUHOYKCYCHasl KUCJIOTa, 1)
OKCHMACIIsSHasl KUCIIOTA.

Bonpocskl k 3a4ety nmo qucuuiuinHe «Boicokomosiekyasipabie coeqnnenus» (IK-1)
1. Ocnosuble oTinunsg BMC ot HMC. IlpupoaHbie 1 CHHTETUYECKUE TTOJIUMEPHI.
2. OcHoBHble mnOHATUS Xumuu BMC: MoHOMEp, mHoJMMep, OJIUIOMEp, MaKpOMOJIEKYJia,
MOJIMMEpPHAs 1IeTb, 3BEHO IIeMH, CTeneHb noauMepusanuu. CBs3b Mexay MM moHomepa u
nonuMepa. Croenuduka MOHATHS «MOJIEKYJISIpHAs Macca I[OJMMEpa» MPUMEHUTENbHO K
MOJIMMEPHBIM BELIECTBAM.

3. Knaccudukanus noauMepoB Mo NPUHAUIEKHOCTH MaKpPOMOJIEKYJbl K ONpPEIeICHHOMY
KJIAaCCy XUMHUYECKHX COCAMHEHUN: TONHONEPUHBI, MOJUAMEHBI, MOAUI(PUPHI, OJIUAMUJBI,
MOJIMKApOOHATHI.

4, Knaccudukanuss monumepoB mo XUMHUYECKOW MPUPOJEC aTOMOB, OOpa3yrOIIUX TJIaBHYIO
LIENb I0JIUMEPA

o. Krnaccudukanys no reoMeTpun CTpOEHUS HENU MaKpPOMOJIEKYII.

6. I'oMononumepsl ¥ COMOIMMEPHI, TUIIBI CONOIUMEPOB. [Ipumepsl.

1. Krnaccudukanys noimMepoB 1o XapaKTepUCTHKE PErYISIPHOCTH CTPOEHUS TJIABHOM LIETIH.
IIpumepsl.

8. MeTo/1bI 110JTy4eHNs BHICOKOMOJIEKYJISIPHBIX COEAMHEHUH.

9. Peakuum cuntesa nosmmepos. [lonumepusanns, OCHOBHBIE XapaKTEPUCTHUKU PEaKLHU.
[lenHas u cryneHyaTas HoJUMEpPU3alMsl, X OCHOBHbIE OCOOEHHOCTH.

10. PagukanpHas monumepu3anus. CrnocoObl WHHUIIMHUPOBAHUS CBOOOJHO-paIHKATHHON
nonuMepuzanuu:  GoTo-, TEPMHUUECKOE HWHUIMUPOBAHUE, MHCIOJIb30BAHHE  XUMHUYECKUX
nHuuaTopos. [Ipumepsl.

11. HonHas mnonuMmepuzauus, €€ BUAbl B 3aBUCUMOCTH OT MPUPOJBI MOHOMEpa M THIA
IIPUMEHSIEMOI0 KaTaau3aTopa.

12. Katnonnas nomumepuzanus. Kartanuzatopel M cokaranu3aTopbl. BimsHue mpupob
pacTBOpUTEIS.

13. AHuWOHHas TOJMMEpH3AIHs, TPUMEHIEMbIC B PEaKkIiH KaTtanu3atopbl. OCHOBHBIC CTaIuU
mporecca.

14.  AHMOHHO-KOOPAMHAIMOHHAS MoJUMepHu3anus. TUIIBI TPUMEHSEMBIX KaTaIN3aTOPOB.
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15. Cnoco0bl mpoBeneHHs] peakuuu THoiauMepusanuu. llommMepusanus B macce, pacTBOpeE,
SMYIbCUH.

16. [lomyueHuwe mMOJIMMEPOB METOAOM MOJUKOHJCHCAMU. Ee OCHOBHBIE OCOOEHHOCTH,
OTJIMYUE OT PEAKIMH NOIUMEPHU3ALIHH.
17. CrpoeHue MOHOMEPOB, CHOCOOHBIX BCTYHaThb B PEAKLIUIO  IOJUKOHICHCAILIWU.

OYHKIMOHAIBHOCTh MOHOMEPOB M HX CIIOCOOHOCTH OOpa30BBIBATH JIMHEHWHBIE M CETYATHIC
nonumepsl. [Ipumepsr.

18.  Tunsl peaknuil nmonukoHaeHcanuu. PaBHOBecHass M HepaBHOBECHAsl MOJIMKOHJEHCAIHS,
rOMO- ¥ reTeponojuKonaeHcanus. [Ipumepsl.

19. Xwumuueckue peakiMi U XUMHUYECKHE MpeBpalieHus mnoiumMepon. [loaumepananoruytsie
MIpEeBpaILCHHS.

20. Peakuuu necTpykiuu ¥ CIIMBaHUS MNOJUMEpHBIX Lened. dusnueckas aecTpyKuus,
XUMHAYECKas THIPOJIUTHYECKAs JECTPYKIUS TeTepOLENHBIX IMOJUMEpoB. Tepmuyeckas,
XUMHYECKas, OKHUCIUTENbHAs MJECTPYKIMsS;  MEXaHHW3M pEaKIUil OKUCICHUS MOJIUMEPOB.
AHTHOKCH/IAHTBHI.

21.  Crpykrypa nonumepoB. Kondopmanus makpomonekyi. 'mOKOCTh ey moJIuMepoB.

22.  ArperatrHpie W (a3oBbIC COCTOSIHHSI BemiecTB. AMOp(dHBIE, KPHCTAUIMYECKUE,
KPUCTAITU3YIOIIHUECS MTOJIMMEPBHI.

23. Tpu ¢usnueckux cocTossHUs amop(HBIX ToIMMepoB. TemmepaTypsl NEpEeXO0B:
temneparypa crekioBanus (T¢) u Temmeparypa Ttekyudectd (T:). CrexnoobOpasHoe
BBICOKO?JIACTUYHOE U BA3KOTEKYUEe COCTOSHHE MOTMMEPOB.

24.  TepMoMmexaHUYeCKHE KpHUBbIE aMOpP(HBIX MOIMMEpOB. BiusHUe MOIEKYISIPHON Macchl
IIOJINMEPOB Ha TEMIIEPATypy CTEKJIOBaHMUSI.

25. Ilpupoma pactBopoB BMC. CpoiicTBa pacTBOpoB moiuMepoB. OrpaHu4eHHOE U
HeorpaHuueHHoe HaOyxaHue. @a30Bble JUarpaMmbl COCTOSIHUSL PACTBOPOB MOIMMEPOB. CTyAHHU.
26.  MonekynspHas Macca (MM) monuMepoB, Kak CpeaHsiss KOJMYECTBEHHAs! XapaKTepUCTHKA
Macchl MOJIEKYJI TOJIMMEPOB.

27.  OmpeneneHre MOJIEKYJISIPHOTO Beca MOJIMMepa BUCKO3ZUMETPHUECKUM METO/IOM.

28.  OrtHocuTenbHAas, MPUBEICHHAS U XapaKTEePUCTHUYECKas BSI3KOCTh, X pazMepHocTH. CBs3b

XapaKTEPUCTUYECKOM BA3ZKOCTU C MOJEKYJIADHOM Maccod Imonumepa. YpaBHeHHe Mapka-
XayBuHka-KyHa. Bucko3umerpus, Kak METOJ OINpPEACIICHUs] CPEIHEBSI3KOCTHONW MOJEKYISIPHOU
Macchl IIoJIMMepa.

29. Mertonpl  OmpeneneHus  MOJIEKYJISIPHOM ~ MAacChl — MOJMMEPOB:  OCMOMETPUYECKH,
BUCKO3UMETpUUECKUi, Merox  Auddy3uu, MeToJ  yIbTpaleHTpU(yrupoBaHUsA, METOJ
CBETOpaCCEsTHUSI.

30. Peakuum otBepxkieHHs. MHuIMaTtopel M KaTaau3aTOpbl  OTBEp)KACHUsA. Touka
resieo0pa3oBaHus.

31.  Ponb HHTHOGUTOPOB M PETYIATOPOB PEAKLIUHU ITOJIUMEPU3ALINH.

32.  KapOomennple momuMepsl. THUOBI  TONMMEPOB, CHOCOOHBIX  KPUCTAJUTM30BATHCA.
3aBUCUMOCTB TEMIIEPATYPhl CTEKJIOBAHMS OT XUMUYECKOTO CTPOECHUSI MOHOMEPOB.

33.  Tlommytmnen. CmocoObl momydeHus. CBOHCTBA MakpOMOJEKYd IOJMATHICHA, B
3aBHCUMOCTH OT c110c000B noydeHus. [Ipumenenue.

34.  TlomumponwuieH. CriocoOb! MOTy4eHus], CBOMCTBa, IPUMEHEHHE.

35.  Tlonmuuzobyrunen. CriocoObl Moy4yeHust, CBOUCTBA, TPUMEHEHHE.

36.  ITomuctupoin. CriocoOBI OTYYEHHUs, CBOHCTBA, IPUMEHEHHUE.

37.  DneMeHTOOpraHuueckue coeuHeHus. JnactoMmepsl. [lonmucunokcaHsl.

38.  Tlomyuenue eHOTBEHO-(OPMATBICTHIAHBIX CMOJ (HOBOJIAYHBIE, PE30JIBHEIC).

39.  TonuBuumixyopua. CriocoObl Mosy4yeHust, CBOWCTBA, TPUMEHEHHE.

40.  Tlommyperansl. [lomyueHne, mpuMeHEHHE.

41.  Ilonuakpunonutpui. [lomyueHue, npuMeHeHue.

42.  Tlonuuamnanetar. CriocoObl MOTy4eHHs, IPUMEHEHNE
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Bonpocsl mo 0cHOBHBIM pazaesiam

AUCHHILTHHBI «Bbicokomosiekynsapubie coequnenns» (IK-1, IK-2)
[Tonyuenue BMC wMetogom mnonumepuzauuu. MoHOMeEpbl il  CUHTE3a. MexaHu3MBbI
IIOJINMEPHU3aLUH.
PagukaneHas nonumepusanus. MHummaropsl. BiusHue pa3nuyHbX (akTOpOB HA PaAMKAIBHYIO
nosimMepusanuio. Ctaauu mpouecca.
Karnonnas nonumepuzanus. Karanusatopsl. Craguu npouecca. Kunetnka noammepusanui.
AnnoHHas nonumepusanus. UHUUMMpoBaHue, pocT Lenu U 0OpbIB LIETIH.
AHHMOHHO-KOOpAMHALMOHHAs nonumepusanusd. Karamusarop Iuriepa-Harra. Mexanusm
IIOJINMEPU3aLUH.
CrniocoOpl IpoBeieHUs ToJIUMEpU3alty (B 0JI0KE, B paCTBOPE, CYCIIEH3UU, IMYJIbCHUH).
Teopust cononumepuzanuu. Paznuune Mex1y paIuKaJbHOW M HOHHOM COMOJIMMEpHU3aIueH.
[Tonyyenue noauCTUpOsIa paIuKaIbHOM U MOHHOM Nonumepusanueid. XuMUYECKHUE IPEBPALLCHUS
IIOJINCTUPOJIA.
Ocobennoctu 00pazoBaHMs MOJTMMEPOB METOAOM NoiuKoHAeHcaun. Teopus Kaposepca.
Knaccudukanus npoueccoB nojaukoHaeHcauy. PaBHoBecHas nonukoHaeHcanus. JlecTpyKuus u
OOpBIB IIETIM TIPU PAaBHOBECHOW MOJMKOHICHCAITUH.
CuHre3 nonmamMunoB. ['uapoauTuyeckas MoJIMMepHU3aus JIaKTaMOB.

duzukoxumusi noaumepos (ITK-1)
I'mppoaHamuyeckre CBOMCTBA MAKPOMOJIEKYI B pacTBopax. Buckosumerpus.
CBsi3p  XapaKTEpUCTUYECKOM BSI3KOCTH C MOJIEKYJISIPHOM Maccol M CPEIHUMHU pa3Mepamu
MakpoMoJieKyil. YpaBHeHne Mapka-Kyna-XayBuHka.
MeTtob! onpeeNieHns CPEeIHEBECOBON U PCEJHEUYHNCIOBON MOJIEKYJISIPHOM MacChI.
Kiaccnueckas Tteopust pactBopoB mnoaumepoB @Dnopu-Xarruaca. Koncranta Xarrusca,
BHpHUAJIbHBIE KOA(DOUIIMCHTHI.
PaBHoBecue B pacTBOpax  MOJMMEP-pPACTBOPUTENL.  TE€PMOJAMHAMMYECKUMH  KPUTEPHU
PacTBOPUMOCTH.
I'MOKOCTB IETHBIX MOJEKYII U €€ CBA3b C PU3NKO-MEXaHUIECKIMHU CBOWCTBAMH MTOJIUMEPOB.
Kondopmanus noaMMepHbIX Lenel. Y ciaoBus, T0MycKarollue MOJIHOe «CBOOOJHOE» BpalleHHE.
TennoBoe nBMXKEHNE B MOJMMEPHBIX TenaX. CTaTUCTUUECKUN CEIrMEHT.

®usuka nomumepos (IK-1)
CBoiicTBa aMOp(HBIX M KPUCTAIIIMUECKUX MOIMMEPOB. TepMoMexaHHUecKrue KpuBble aMOp(HBIX
MOJIUMEPOB.
BricokoanacTuueckoe cocTossHUE TnoauMmepoB. HukHMII npenesn MONEKYJIspHOW — Maccehl,
HEO0OXOIMMBIN JUIsl TPOSIBIIEHUSI BBICOKOAIACTUYECKON ieopMalnu.
Kpucrannnueckue nonuMepsl. BiausHue oprueHTalnn Ha MEXaHUYECKHE CBOMCTBA MOJIMMEPOB.
XUMUYeCKHe MPEBPALICHUS MTOJIMMEPOB (TMOIMMEpPaHAIIOIMYHbIE TPEBpAIeHHs], CIIMBaHKe, OJI0K-
U TIPUBUTAsI COTIOJIMMEPU3ALIUSA).
HaamonexynspHas cTpyKTypa MOJIMMEPOB.

I[IpumepHbIe BONPOCHI K PyOeKHBIM KOHTPOJIbLHBIM patoTaM Mo JMCHHIJIMHE
«BbicokomoJiekyisipubie coennHennsn» (IK-1, IK-2)
YeM OTan4aroTCs MOJIMMEPHI OT BBICOKOMOJIEKYJIIPHBIX COSINHEHUN?
Otmune BMC 0T HU3KOMOJNEKYJISIPHBIX COETMHEHNN?
Homenknarypa u cTpoeHue momMepoB (KJIacchl U MOIKIACCHI)?
Homenknatypa u cTpoeHre moauMepoB (TPYIIIbL, TOATPYIIbI, BUbI)?
Byl nzomepun noiumepos?
[TpuponHbie nonumepsl?
Kaydyk u cuHTeTHUECKHE TTOTUMEPDI?
Oco0ble cBOMCTBA MOTUMEPOB?
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9.

10.

11

51.
52.
53.
54.
55.
56.
S57.
58.
59.

Haamonexynsipasie 00pa3oBaHHs U3 MOJEKYJ OJIMMEPOB?
PenakcanmoHHble TpOLECCHI B TTOJTUMEpPaXx?

. MonekynsipHO-MacCOBbIE XapaKTEePUCTUKHU TTOJIUMEPOB?
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.

CpenHeuucioBasi v cpeiHeMaccoBas MoJIeKyJsipHbie Mmaccbl BMC?

Mertoasl onpeneneHus CpeAHEUUCIOBOM U CpeTHEMAaCCOBOM MOJIEKYIIsIpHbIX Macc BMC?

DnacTuueckas u ractudeckas aedopmanmu?

Tepmoanactuaeckue 3¢pdexTor?

[Ipupona 351aCTUYHOCTH Kay4yyKa?

3aBUCHUMOCTh pa3Mepa MaKpOMOJIEKYJ OT JJIMHBI LEIH, U1eaIbHbIN KITyOOK?

PeanbHble KI1yOKH, BIMSHIE TEMIIEPATyphl U PaCTBOPUTEIIA HA UX pazmep?

®opma MaKpOMOJIEKYI B KOHLIEHTPUPOBAHHBIX pacTBOpaXxX U CTEKIax, Teopema dnopu?

IToBOpOTHO-N30MEPHBIN MEXaHNU3M THOKOCTH 11enu?

Tepmonunamuueckuit cerment Kyna?

[TepcucrenTHas THOKOCTH?

Kunernyeckas rHOKOCTh 1emu?

MexaHu3M 3JaCTUYHOCTHU MOJIMMEPOB, YIPYIOCTh UI€aJIbHOIO raza?

Yrpyrocts noJIMMepHO# ceTKU?

Bszkoynpyrocts, ee MexaHu3m?

DHTAIBNNS CMeIIeHus 1Jisi pactBopoB BMC?

[Tapametp PactBopumoctu ['mnbaebpanTta?

OHTponus cMelienus i pactsopos BMC?

Teopust ®nopu-Xarruuca?

[Tapametp B3aumonelictus ®nopu-Xarruxaca?

Konnuraruabie cBOHCTBA paCTBOPOB MOJIUMEPOB?

Habyxanue nonumepos?

Bs13kocTh pacTBOPOB MOJIUMEPOB?

Omnpenenenne MOJIEKYJISIPHON Macchl MOJIMMEPOB U3 JAHHBIX MO BSI3KOCTH PACTBOPOB?

[Honusnexkrponursi?

Bs13kocTh pacTBOPOB MOJIUAIIEKTPOIUTOB?

PaBnoBecue JlonHnana?

CocTosHUSI, B KOTOPBIX MOTYT CYIIIECTBOBATh MOJIMMEPHI.

TepmMoMmexaHUueCKHE KPUBBIE.

TepMomexaHnYecKue KpUBbIE CTEKI000Pa3HBIX OJUMEPOB.

CeMelicTBO TEPMOMEXAHUYECKUX KPUBBIX AJIs1 TOJIMMEPTOMOJIOIOB .

BnusiHue noBBIIEHUS] )KECTKOCTH MAaKPOMOJIEKYJ HAa TEPMOMEXaHUYECKHE KPUBBIE.

OLieHKa BEIMYMHBI CErMEHTA U3 TEPMOMEXAHUYECKUX KPUBBIX ISl IOJTUMEPTOMOJIOTOB.

BnusiHue pexuMoB HCTIBITAHUM Ha XapaKTep TEPMOMEXaHUUECKUX KPUBBIX.

OcCo0eHHOCTH CTEKJI000Pa3HOTO COCTOSHUS MOJTUMEPOB.

CB0OOIHBIN 00bEM B IOJTUMEPAX.

CTpyKTypHOE U MEXaHUYECKOE CTEKIOBAHHUE.

CrniocoObl onpeienienrs TeMIepaTypbl CTEKJIOBaHUS.

3aBUCUMOCTh TEMIIEpaTypbl CTEKJIOBAaHUS OT CTPYKTYpPhl IOJUMEPOB M BIUSHUSA JPYTrUX
(bakTopoB.

PacTsxenue cTekino000pa3HbIX TOJIMMEPOB.

BnusiHue temnepatypbl Ha KpHUBbIE «IeopMaliis-HaAPsHKEHNE» CTEKII000pa3HbIX MOJTHMMEPOB.

BrlIcoko3macTHUECKOE COCTOSIHUE MTOJIMMEPOB.

Kpucrannnueckue cocTOSHUS TOTUMEPOB.

CTpoeHne KpUCTAIUIMUECKUX TOJIMMEPOB.

CKopoCTh KpUCTAIIIM3ALUH TOJTHUMEPOB.

BrnusiHue Ha KpHUCTaUIM3ALUIO TOJTMMEPOB Pa3IUYHbIX (DaKTOPOB.

Kpussle «nedopmanus-HanpsKeHne» KpUCTAIUIMYECKUX MOJTUMEPOB.

Pactspkenne KpUCTaINTMYECKUX TTOJIMMEPOB.

28



60. TepmoarHaMUKa CUHTE3a TOJIUMEPOB.

61. [lemHble ¥ cTymeHYAThIE TPOILIECCH TTOJMMEPH3AITIH.

62. CBoOOIHOpaIMKATIbHAS TOTMMEPHU3ALIHSL.

63. MeToibl MHUIIMMPOBAaHUSI CBOOOAHOPAINKAIBHON ITOJIMMEPH3aLUH.

64. Kunetrnka cBOOOTHOpaIMKAIBHOM MOIMMEPU3ALIIH.

65. BnusiHne  KOHIIEHTpalMW  WHUIMATOpa M TEMIEpaTypbl Ha  CBOOOJHOPAAMKAIBHYIO
MOJMMEPHU3AIHIO

66. AKTUBHOCTH MOHOMEPOB B PEaKIMIX CBOOOTHOPAANKAIBHON MOINMEPHU3AIINH.

67. OpueHTanusi MOHOMEPHBIX 3BEHBEB B PEAKIMSIX CBOOOTHOPATUKAIBHON MOJTMMEPHU3ALIHH.

68. MoHHas moauMepu3anusl.

69. Paznuuust MeXIy pauKaaIbHOW U MOHHOH MOJTMMEPHU3AIHSIMH.

70. NoHHO-KOOpMHAIIMOHHAS ITOJTMMEPU3ALIHSL.

71. ITonukoHaEHCALIUS.

72. OcOOEHHOCTH LETHBIX U CTYIEHYAThIX MPOLECCOB MOIMMEPU3AIHH.

73. CriocoObI TpoBeICHNUS POLIECCOB MOTMMEPH3AIMH B IPOMBIIIJICHHOCTH.

74. DMynbCHOHHAS U CYCIIEH3MOHHASI ITOJIMMEPU3aIIH.

75. XapakTepHble 0COOEHHOCTH MaKpOMOJIEKYJI KaK PEareHTOB.

76. BnusiHue cocelHUX 3BEHbEB HA XMMHUYECKHE PEBPAIICHHS MAKPOMOJIEKYT.

77. MakpOMOJIEKYIISIDHBIE W HaJIMOJEKYJspHbIE J(PQEKThl NpH XUMHUYECKHX IPEBPAIICHUSIX
MaKpOMOJIEKYIL.

78. KooniepaTHBHBIE B3aMMOICHCTBHSI IPH XUMUYECKHUX MPEBPALICHUSX MAKPOMOJIEKYJI.

79. CuiuBaHue moJMMepOB.

80. BrichIxaHHEe KPACOK.

81. BynkaHu3aius Kay4yKoB.

82. OTBepkaeHNE TOKCUIHBIX CMOJL.

83. JlecTpyKIHsl MOJIMMEPOB.

84. Tepmuueckast JECTPYKIHUS IO PATUKATEHOMY MEXaHU3MY.

85. HepaaukanbHble peakuy AeCTPYKIHUH.

86. TepMoOKHCITUTENbHAS JECTPYKIIHSI.

87. ®oromecTpyKius.

88. IlonmMepaHanornYHbIe MPEeBpaIICHUs.

89. Xumuyeckue npeBpamieHust LeT0I03bl.

MeToanyeckue peKOMeHIAUMHU 10 OPraHU3ALUN CAMOCTOATEJIbHO padoThI CTYAE€HTOB
W3znoxeHsl B ipriaraeMbiX OCOOUSIX:

1. Yueopuna T.M. Beedenue 6 Xumuro 8biCOKOMONEKYIAPHLIX COeOUHeHull : yde0.-MeTof. Tocodue st
CTYJCHTOB XHMHKO-TeXHOJIOrn4eckux (akyiapreros. //T.M.Uuropuna; ®I'BOY BIIO «Cesepo-OceTnHckuit
rocynapctBeHHbIi yHuBepcutet uM. K.JI. Xeraryposa» — Bianukaskas, 2018. — 87 c.

2. Yueopuna T.M. Ilpaxmuxym «Bvlcokomonekynsipuvie coeounenus»: y4e0.-METOA. TIOCOOHE s
CTYJCHTOB XHMHKO-TEXHOJIOrn4eckoro (akynprera (OakanaBpuat), HampaBienue — xumus (b1.5.13) /
T.M.Yuropuna; ®I'bBOY BIIO «Cesepo-OceTuHckuii rocyaapcTBeHHbll yauBepcuteT uM. K.JI. Xeraryposa» —
Baanukaskas, 2018. — 44 c.

Jumepamypa
1. I0. JI. Cemuukos, C. ®@. XXunbuos, C. JI. 3aiiies. Beenenue B xumuio mosnmepos. —M.: Jlaus, 2014, —
222 c.
2. Kupeer B.B. BricokomonekysipHbie coetuHeHus. //Y4eOHuK s 6akanaBpos. - M: FOpaiit, 2013.
3. Hlumonok M.B. CoBpemeHHble monmMepHbie MaTepuanbl. / M.B. Illumonok. — MuHck: Beimmiimas
mkoma, 2017. - 280 c: wmwn. — Pexum  goctyma: mo  mommmcke. —  URL:
http://biblioclub.ru/index.php?page=book&id=560815. — bubmuorp. B kH. — ISBN 978-985-06-2902-9. —
TeKcT: 37eKTPOHHBII.
4. Xakumymnud HO.H. Xumusa u ¢usuka nonmmepoB. PU3NYECKHE COCTOSHHUS IMOJMMEPOB : ydeOHOE
nocoowue / XakumysumH FO. H. - Kazans : U3garensctBo KHUTY, 2017. - 141 c. - ISBN 978-5-7882-2215-
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8 - Tekcr: onektponnbii  //  3BC  "Konmcymprant — crtysmenta":  [cait]. -  URL:
http://www.studentlibrary.ru/book/ISBN9785788222158.html - Pesxum mocTyra: 1Mo Mo ImricKe.

4. Kysznenos, B.A. [IpakTukym 1o BEICOKOMOJNEKYJISIpHBIM coenuHenusiM. / B.A. Ky3nenos; MunuctepcTBo
oOpaszoBanus u Haykun PO, DenepanbHoe rocyaapcTBEHHOE OIOKETHOE 00pa3oBaTeNbHOE YUPEKACHHUE
BBICHIETO MNPO(ECCHOHAIBHOIO 00pa3oBaHusi «BOpOHEXKCKMH TOCYAapCTBEHHbIM YHHBEPCUTET». —
Boponex: Wzmarensckmii mom BI'Y, 2014. — 167 c. : cxem., Tabm. — (YdueOHUK BopoHEKCKOTO
TOCYJapCTBEHHOTO YHHBEPCHUTETA). —  Pexum JIOCTYyTIa: o MIO/THCKE. — URL:
http://biblioclub.ru/index.php?page=book&id=441593. — bubmuorp. B ku. — ISBN 978-5-9273-2141-4. —
TeKcT: AIeKTPOHHBIH.

5. Kypenkos B.®., bynapuna JI.A., 3aukun A.E. [Ipaktukym no u3nke U XMMHUU BBICOKOMOJIEKYIISPHBIX
coequHenuii. — M.: Komoc, 2008.

6. Tyropckuit U.A., Jymuaa O.A. Bwicokomonexymspueie coeamaenus. — M.: MUTXT um. M. B.
Jlomonocosa, 2015. — 72 c.

7. Cumbupckux E.C. CpoiicTBa pacTBOPOB BBICOKOMOJEKYISIPHBIX COeAMHEHHH. - Muuypunck: W3a-Bo
Muul'AY, 2014. - 25 c.

8. A. A. Tarep. ®m3uueckas xumus noaumepos. // [log pen. A. A. Ackaackoro. - 4-e u3., mepepad. u I01.
- M.: Hayunsiii mup, 2007.

9. IlpakTukym mo xumun U ¢usuke nomumepos. //Ilox pen. B.®.Kypenkosa. - M.: Xumus. - 1995.

10. Hluwonok M.B. Ctpykrypa noaumepHsix Tei.//M.B.1umonok. Mu.: BI'Y, 2003. - 38c.

11. XoxnoB A.P., Kyuanos C.W. Jlexuun mo ¢puznveckoid XuMuu noauMepos. — M.: Mup, 2000. — 192 c.
12. Bunorpanosa C.B. [lonukonaeHcainoHHBIE Mpotiecchl U noaumepsl. — M.: Hayka, 2000. — 371 c.

Bonpocsl Kk caMoCTOsITEIbHOM NMOATOTOBKE CTYACHTOB 110 JMCHUIIIHHE
«BbicokomoJiekyisipubie coennHenus» (YK-8, IIK-1, IK-2)

. Knaccudukanus mnonuMepoB 1mo XMMHYECKOMY COCTaBY, IO BEJIMYMHE MOJEKYISPHOM Macchl, 1O

IIPOUCXOXKACHUIO, IO CTPOCHUIO OCHOBHOM LIETIH.

. Knaccudukanus noamMepoB 1o XUMHUYECKOH IpUpPOie OCHOBHOMN Lieny, 1o (opMe MaKpOMOJIEKYJI, IO

croco0y NOJIYYEHHs, IO OTHOLICHUIO K HarpeBy.

. [lomumepuzauus. ['eTeposuTHUECKU U TOMOJIUTUYECKUN Pa3pblB BAJIECHTHBIX CBsA3ed. PaaukanbHas

nonumepusanua. MexaHu3M M CTaauu paJuKaIbHOM IOoNMMepu3anuu. MHunmaTopsl paauKaibHOU

MOJIMMEPU3ALU Y.

. Kuneruka panukanpHoil mnonumepusauuu. Peaknum mnepemaun  unenu. PexomOunaums. Poct

MaKpOpaauKaNoB ¥ 0OphIB Lienu. BiausHue pa3nndHbXx (akTOpoB HA PATUKAIBHYIO MOJIMMEPHU3ALHIO

(Temmepatypbl, NOPUPOJBI KaTalu3aTopa, KOHIEHTpAMd MOHOMEpa, JaBieHus). PaaukanbHas

conoauMepusanys. Teopus COnoIuMepu3aLum.

. Karanutnueckas mnonumepusanus. OTJIMYUTENbHbIE 4YepThl MO CPaBHEHUIO C PaJUKAIbHOM.

NunnynpoBaHue, pocT MaKpOUOHOB, IIPEKPALLIEHUE POCTA.

. Katnonnas mnonumepuszanus. Bo3HukHOBeHME akTUBHOro ueHtpa. Kartanuzaropel. Ilpumep

KaTaJIUTHYECKOU monuMepu3anun B npucyrctBun SnCla.

. Kunetuka katvoHHOW moIMMepH3alMu (3aBUCUMOCTh CKOPOCTH IOJMMEpPU3alMK OT KOJNYECTBA

KaTajau3aTopa, CTENEHW MOJMMEpPHU3aluyd OT KOJIMYECTBAa WHHUIMATOpa W MOHoMmepa). Poub

COKAaTaJIM3aTopa B KATHOHHOW IMOJIUMEPU3ALIAH.

. AHnonHasa nonuMepusanusa. Karanusaropsl. MexaHn3M aHMOHHOM NOJMMEPU3ALMU B NPUCYTCTBUH

aMuJia Kajaus B Cpese JKUJKOTO aMMHUaKa.

. CriocoObl ocyIecTBIEHUsI Tpolecca noiauMmepusanuu (O104Has, B pacTBOpE, SMYJIbCHOHHas U

CYCIIEH3MOHHAs).

10. Monnas conmonumepu3zanus. Pasnuuns Mexy pajuKaabHONM M MOHHOHM comonmMmepusanueil. Teopus

COITOJIMMEpP3allu.

11. HOHI/IMCpH HCMPCACIIbHBIX ApOMATUYCCKUX YTIJICBOAOPOOOB. HOHI/ICTI/IpOH. CLIpBC, MEXaHNU3M

IMOJIMMEpHU3aALINH.

12. CnocoOsl MOJIYUYCHHA MOJIMCTHUPOJIA. XUMUYECKHE OpeBpaliCHus IOJUCTUPOJIA. HonyquHe

MOHOOOMEHHBIX CMOJL.
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13. INomukonaencanusi. OcobeHHocTn oOpazoBanusa monumepa. Teopust Kaposepca. Kiaccudukarus
IIPOLIECCOB MOJIMKOH/IEHCALUH.

14. TepmoauHaMuKka TOJHMKOHACHCAIMK. MexaHu3M paBHOBECHOM mosiukoHaeHcauu. [Ipormeccsl
JEeCTPYKLUUHU U 00pbIBA LIEMU NPH PAaBHOBECHON MOJIMKOHEHCAIUH.

15. Xumuueckue mpeBpallleHus I[OJMaMUAOB  (3aMEIlleHHe BOJOpOJa B  aMMJHBIX  TIpYIIa,
B3aUMOJIEHCTBHE C (POPMAJIBbIAEIUIOM B IPUCYTCTBUH KUCIIOT).

16. Metoabl ompeneneHuss MOJEKYISAPHBIX Macc moiaumepoB. CpernHeBecoBass U CpPEAHEUYHCIOBAsS
MOJIEKYJIsIpHbIe Macchbl. OCMOMETPUUYECKHH METO.

17. YpaBuenue Mapka-Kyna-XayBunka. CBsi3b XapakTepUCTUUECKON BSI3KOCTU € MOJIEKYJISIPHON Maccoi
U CPEJHUMM pazMepaMu MakpoMoJeKys. BHUCKo3MMeTpHuecKuil MeToa onmpeneneHusl MOJIeKYIsIpHON
Maccel  moiuMepoB.  OmnpeneneHWe — CTENEHH  CBEPHYTOCTH W (OPMBI  MaKpOMOJIEKYJ
BHUCKO3UMETPUUECKH (3HaYEHHE TI0Ka3aTens «a» B ypaBHeHUN Mapka-KyHa-XayBuHKa).

18. Iucdy3nonnsiii MmeTon onpeaeneHus CpeaHEeBECOBON MOJIEKYISIpHON Macchl. Metoxn Jlamma. Meton
yIABTPaLEHTPUPYTrHPOBAHHUS.

19. CeropaccestHie Kak METOJ| OINpPEACICHUS CPETHEBECOBOM MOJEKYISPHON MacChl. XHUMHUYECKHMA
METO/ ONpeAETICHNUs MOJIEKYISIPHOM MaccChl.

20. PactBopsl monmumepoB. DakTophl, ONpeAENSAIONIME pacTBOpeHHE U HaOyXaHHE IOJUMEpPOB.
Tepmoaunamuueckuit kpurepuil pacrBopumoctd. OueHka rudkoctu nenu. IIoHATHS «Xopowmuiy u
«IJIOXOM» PacTBOPUTEII.

21. Knaccuueckast Teopusi pacTBopoB mosumepoB @Driopu-Xarruaca. 3aBUCUMOCTb OCMOTHYECKOTO
JaBIICHUs] OT KOHIIGHTpAlMM mojuMmepa B pactBoputene. KoHcranta Xarrmaca, BHpPHUAIBHBIC
KO2(pPUIMEeHTHI ¥ BX GU3UICCKUN CMBICIT.

22. TuOKOCTh TEMHBIX MOJEKYI U €€ CBS3b C (DU3MKO-MEXaHHYECKUMH CBOMCTBAMHU IIOJMMEPOB.
[ToreHnuanpHOE 3HAUYE€HUE SHEPrMM BHYTPEHHEro BpauleHus. llepemerieHue OTAENBHBIX TMOKUX
Y4aCTKOB MaKpOMOJIEKYJI.

23. Konpopmanusa mnonumepHbix 1nenedd. OcHOBHble BuUAbl KoH(opmanuil. BHyTpeHnHee BpareHue
MaKpOMOJIEKYJ. 3aBUCUMOCTb MMOTEHIIMAJIbHOM 3HEPTUU OT yIJyia MOBOPOTA. Y CJIOBUS, AOMYCKAIOLIUE
MIOJIHOE «CBOOOJIHOE» BpalllEHHE.

24. TensoBoe  JABIKEHHE B  TOJNMMEPHBIX Tenax. [loHATHE O  CTAaTHCTHYECKOM  CETMEHTE.
Tepmoaunamuueckas ru6kocTsb nenu. Kunerndeckas ruOkocts nenu. CBoO0HO-COUTICHEHHAs LETlb.
25. Hambonee BeposATHOE CpeNHEKBAIAPATHYHOE PpACCTOSHHE MEXKAY KOHIIAMH MaKPOMOJIEKYJIBI.
Tepmoaunamuyeckas BeposTHocTh lenu. [lapamerp xkectkoctu nenu. MakTopsl, ONpeaesrONIne
rMOKOCTh LIENM ToJuMepa (BeIMYMHA MOTEHUUANIbHOrO Oapbhepa BpAaLEHUS, MOJIEKYJSIpHAas macca,

4acToTa MPOCTPAHCTBEHHOMN CETKH, pa3Mep 3aMECTHTENEH, TeMIleparypa).

26. ClocOOHOCTh TTOMUMEPOB K KPHUCTALTU3AIMK (CTPOSHHE MEMH, JHEPTus MEKMOJIEKYISIPHOTO
B3aUMOJIEHCTBHS, THOKOCTD 1I€TIH, INIOTHOCTh YIAKOBKH MOJIEKY).

27. CBoiicTBa aMOpP(QHBIX M KPUCTAJUIMYECKHUX TIOJIUMEPOB. TepMOMEXaHHUECKHE KpPUBBIE aMOPQHBIX
nonumepos. [IpakTuyeckoe 3HaueHHE yueHHs 0 (Pa30BbIX U (PU3MUECKUX COCTOSHUSAX MTOJUMEPOB.

28. BBICOKO2JTaCTHYECKOE COCTOSHUE IMOJMMEPOB (TepMOAMHAMHKA). HWXKHHMIA TIpenen MOJIeKyJIIpHOU
Macchl, HEOOXOAUMBIH Il IPOSIBIIEHUS BBICOKOAIACTHUECKON AedopMaru.

29. Bsskotekydee cocrostHMe monuMmepoB. Kpucrammdeckue monmumepbl. KpuBas  pacTsbkeHUs
KPUCTAJUNINYECKOTO NoyiuMepa. BinsiHue opreHTalnm Ha MeXaHU4eCcKre CBOMCTBA MOJUMEPOB.

30. CTpykTypa ¥ OCHOBHBIE CBOWCTBA TOJHMMEPHBIX Tell. AMOP(HBIE ¥ KPHCTALTHYECKUE TOTUMEPHI.
Temmneparypa crekiaoBaHus. MexaHu3M KpHCTAITH3alHH.

31. Xumudeckue TpeBpamieHuss IOJIMMEpOB. Peakinuu, TPUBOAANINE K YBEIMYEHHUIO CTEIEHU
MOJMMepHU3aliK (CIIMBaHKE, OJIOK- U IPUBUTAS COMOJIMMEPU3ALIUS ).

32. XuMU4YecKHe TpEeBpalIeHUss TOIMMeEpoB. lloimMepaHanornyHble TpeBpamlieHust (MorydeHue
MOJIMMEPOB, CYIb(OUpOBaHNE, MOTUPUKALMS, CYITb(HOXIOPUPOBAHUE U T.1.).

33. HaamounekymsipHast CTpyKTypa MOJMMEPOB.
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IIpumep na6oparopubix 3anstuii (7 cemectp) (YK-8, I1K-2)

JIABOPATOPHAS PABOTA Nel

Monumepusauus B macce (0J10Ke)
1.1. Llens pabomer:

HccnenoBanue BIMSHHUSA YCIOBHHM IOJMMEPH3allMd HAa CBOMCTBA IOJUCTHPONA, MOJMMETHIMETAKpHIATa, II0Jy4aeMOro
TEPMUUECKON paJuKaJIbHOU MOJIMMEpHU3aeil B Macce.

1.2. Iloozomoeka k pabome:

1. I/I3y‘~II/ITL 3aKOHOMEPHOCTHU pa[[PIKaJ'ILHOﬁ NMOJIMMEPU3allu 0 KOHCIICKTY HCKHI/Iﬁ u peKOMeHHOBaHHOﬁ JATeparype.
2. B paboueii TeTpaau NpeaCTaBUTh:

a) CXEMBI PEaKIUil OTICIBHBIX CTANH OJTHMEPU3AIIUH;

0) KHHETUYECKUE YPAaBHEHUS, OTIMCHIBAIOIIHE POIIECC MOJTUMEPH3AIINU B Macce.

3. Hanmcatp ypaBHEHHE MOTMMEPH3AIMU CTUPOJIA, METHIMETaKpUiIaTa B MPUCYTCTBUU nepekncu 6ensomna (I16).

4. [ToATOTOBUTH U 3aITOJHUTH TAOJUIIGI JJIs 3aITUCH PE3YJIbTATOB.

1.3. Pabouee 3a0anue:
1. HpOBeCTI/I HOJ'II/IMepI/ISaI_II/IIO CTI/IpOJ'Ia, MeTI/IJ'IMCTaKpI/IHaTa B yCHOBI/IHX OOHOTI'O U3 CHC}IyIOU.II/IX BapI/IaHTOB:

a) temneparypa 60, 70 u 80°C; xonnuectso I1b 0,5% macc. (0T MOHOMEpa); IPOAOIKUTENBHOCTE 3 Haca;

6) temmeparypa 80°C; xommuectBo wmuuimaropa IIb 0,1%; 0,3%; 0,5% u 0,7% wmacc. (or MoHOMepa);
MNPOJIOJKUTEIBHOCTD 3 Yaca;

B) Temmepatypa 80°C; komuyectBo ununmaropa I1b 0,3% u 0,5% macc. (0T MOHOMeEpa); MPOIAOIKHUTEIBHOCTE 2
WM 3 4aca;

r) Temneparypa 90°C; xonuuectso naunuaropa I1b 0,1%; 0,5% macc. (oT MoHOMEpa); TPOJOIKUTENBHOCTD 1, 2 1
3 yaca.

2. B xaxmoit amiye onpenesuTh:

a) BBIXOJ mmonmMepa (BT 1 %);

0) ckopocTh mosiuMepu3anuu (B %/dac wim %/MUH, B MOJIb/J-CEK).

3. [lonmy4eHHbIe pe3ynbTaThl CBECTU B TAOJIHUIy M IOCTPOUTH I'PaQUKH 3aBUCUMOCTH CKOPOCTH IOJIMMEPHU3ALNU OT
HCCIIeTyeMOTro (akTopa.

4. Cnenathb BBIBOJIBI O BIUSHUM UCCIICTYEMOT0o (hJakTopa Ha IpoIece MOJIMMEPU3alid MOHOMEpa.

1.4. Peaxkmuevt u npuoopbol:

PeakTunbl
Crupon 9-10T;
MeTuiMeTakpuiaT 9-101;
[epexuch GeH3omma (110 3a1aHUIO);
Tomyon 80-100 mut;
OTaHoJ (TUAPOITU3HBIN) WK
NeTPOJIeHHBIN 3up 400-600 mu
Hpudopet

AMITyITBI;

MukpoOropeTka eMKOCTBIO 5 MIT;
Koi0b1 koHnueckne eMKOCTRIO 50 MiT;
KanenbHast BOpoHKa;

CrakaHbI eMKOCTBIO 250 MiT;
Boponka;

Yamku Iletpu

1.5. Memoouueckue pekomeHOAUUU NO 6bINOJIHEHUIO IKCNEPUMEHMAIbHOU Yacmu

B uwetpipe ammysbl 3arpykaloT yKa3aHHOE B 33/IaHHU KOJMYECTBO WHUIMATOPA W MO 2 T CTHpPOJA. AMITYIIBI
3aKpBIBAIOT KOPKOBBIMHU MTpoOKamu. [lociie pacTBOpeHHsI HHUITHATOPA aMITyJTbI IOMEMAIOT B TEPMOCTAT C 3aIlaHHOU
TEMIEpaTypoil W BBIACPKUBAIOT HeoOxoanmoe BpeMs. [lo OKOHUaHMH TOJIMMEPU3aLUHM OXJIAXKAAIT aMITyJIbl,
MOJIMMEDP PACTBOPSAIOT B apOMATUYECKOM HIIM XJIOPUPOBAHHOM YTIEBOAOPOJE, OCAKIAAOT B CHUPT HIU
METPONEHHBIN 3QUp, IPOBEPSIS MOTHOTY OCAXKICHUSI.
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[TommMep MPOMBIBAIOT OcaguTeNEM, OT(PIIFTPOBBIBAIOT U CYIIAT B MIPEIBAPUTEIHHO B3BEUIEHHBIX damkax [letpu

CHayalla Ha BO3Ayxe, a 3aTeM B Tepmoctate npu 60-70°C wnm B Bakyym-mkady mpu 30-40°C 1o mocTosiHHOM
MAacchl.

Dopma 3anucu pe3y1omamos

3arpyska Brixon CkopocThb
MoHomep | Wuunmarop nojuMepa MOJIUMEPHHU3AITUH
Ne = S T, Bpewms, u
OIBITA 2 3 o 3| °C PeM, 0 %/4ac
~ 3 = ~ R = r % N MOJIB/II-C
= g g %o/MUH

JIABOPATOPHAS PABOTA Ne 2
IMonumepusanys B CyCneH3uu
1.1. Ilens pabomor:
HccnenoBaHue BIMSHUS YCJIOBHUM MOMMMEPH3ALMM HA CBOMCTBAa IIOJIMMEPA, IOIYyYaeMOrO PaJuKaIbHOU
NOJIMMEPH3ALIMEN B CYCIIEH3HU.

1.2. Iloozomoeka k pabome:

1 /ByunTth 3aKOHOMEPHOCTH DPAIUKATGHOW IMOJTMMEPU3AIH 0 PEKOMEHJIOBAHHOW JIUTEPAaType M KOHCIEKTY
JIEKIUH.

2. B paboueii TeTpau MpeICTaBUTh:

@) CXEeMBbI PeaKIMiA OTIENBHBIX CTa IHi TOIFMEPH3AITHY;

0) KUHETUYECKHE yPaBHEHUsI, OMMCHIBAIOIIIE MIPOIECC TTOTMMEPU3AIMH B CYCTIEH3UH (3aBUCUMOCTH CKOPOCTH
nojmmepuzaliuu - 1 MOHeKyJI}IpHOI\/'I MacCCbl OT TEMIICPATyYpbl IIPOBECACHHA PpEaKluu, OT BpPEMCHU CHUHTE3ad, OT
KOHIICHTPALMX MHHUIIAATOPA).

3. Hammicatp ypaBHEHHE TMONMMEpPH3AMHA CTHUPOJIA, METWIIMETAKPIIaTa B TPHUCYTCTBHM TIEPEKUCH JlAypHia |
JMHUTPIJIA 230-OMC-M30MACTISTHOM KHUCJIOTHI B KQUeCTBE HHUIIATOPA.
4. TloaroToBUTH U 3aIIOJHHUTH TAOJIMIIBI AJIs1 3AIFCH PE3YJIBTATOB.
1.3. Pabouee 3a0anue:
1 TlpoBectn momvMepH3alIo CTUPOJIA, METHIIMETAKpUiIaTa 10 OJTHOM W3 PEelenTyp, MPUBEACHHBIX B TAOIHILE, MPH
cnemyrorieM pexume: 85-90°C -2u., 98-100°C -1 4.
2. Ompenenmth BeIx0/ nonrMepa (B T U %).
3. PesynbTaThl ONBITOB CBECTH B TAOITHITY.
1.4. IIpubopwt u peakmugwl:

PeaktviBbL: [puGopsr:

Crupon, metunveTakpuiar [Ipubop 11t cycrieH3noHHON

(cBexenepernannbie) - 20-40 mu; noymMepu3armu (puc. 1.);
JWCTIJIMPOBaHHAs Bojia - 40 M, BOIsIHAs OaHS;

niepekuch naypria wm JAK - kos10a byHseHa,

B COOTBETCTBUH C PELENTYPOH;

CTaOMITI3aTOP - B COOTBETCTBUU BOpoHKa broxHepa;

C peLenTypoi;

qaiika HeTpI/I WM 9aCOBOE€ CTCKIIO

®dopma 3anucH pe3yIbTaTOB

No 3arpy3ka Bpe-
M, Beixon
MOHOM a BOJIA -
OHOMED HHHUIAATOP ox cTabunm3a-Top qac. roMHMepa
TC
Bec. | Bec. | % or | Bec. | % or | Bec. % ot 0
r r )
q, q, MOH. T, MOH. q, MOH.
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Puc.1 [Ipubop asst CyCrIieH3UOHHOU MOJIMMEPU3AIIUN
1 - kpyriogoHHas 3*-ropias konba
2 - Melanka ¢ IPUBOJOM H TUAPO3aTBOPOM; 3 — 0OpaTHBIN XOJIOHIHHUK

15. Memoouueckue pekomeHoayuu no 6bINOTHEHUIO IKCREPUMEHMWILHOI YaACHII

B crakane (nm mpoGupke) pactopstoT 0,34 T ONMMBUHMIOBOTO criupTa B 60T AUCTHIUTMPOBAHHOM BOJIBI TIPH
HarpeBanuu 10 60°C.

Boauelit pacTBOp MOJMBUHUIIOBOTO CITUPTA, OXJIAXKIEHHBIM O KOMHATHOM TeMIiepaTypbl, 3aiMBaroT B 2*-3*-
TOPITYFO KOOy eMKOCTBEO 250 MiT, CHAOKEHHYIO0 MEIIAIKON 1 00paTHBIM XOJIOJUIEHUKOM.

3aTeM OTIENBHO B MOHOMEpE PaCTBOPSIOT HHULIMATOP: TIEPEKHCH JIayprila WK JUHATPUI a30-0UC-30MAacIIsTHOM
kucnoThl. [Tocie oHoro pacTBOpeHHs MHULIMATOPA CTUPOJT BBUIMBAIOT B KOJIOY.

BrutrouaroT Melanky, MycKaroT BOLY B XOJOJWIBHHK M OIYCKAOT KOJIOY B BOJsAHYO OaHro. [Ipu nHTeHCHMBHOM
NepeMeIMBaHUI MOAHUMAIOT TeMriepatypy 10 80°C 1 NpoBOAAT HOTMMEPU3ALMIO [0 33JAHHOMY PEKUMY.

CKOpOCTh MEIIAIKH PEryJMPYIOT TaK, YTOObI CTUPOJI Pa30MBAJICS HA OTJICIBHBIC IITAPHKH (TPaHYJIbl) HEOOBIIION
BEJIMYMHBI, HE COSOUHSSICH B OOLIyI0 Maccy. YCTAaHOBJICHHYIO B Hayajle MPOLECca MOCTOSHHYIO CKOPOCTh MEIIAKU
HEOOXOIMMO MOJJICPXKMBATh B TEUEHHE BCEro Mpolecca MOMMMEPU3alii, HE JOIMYCKash OCTAHOBKH MEIIAJIKU BO
n30eKaHNEe CITUITAHKS IIIAPUKOB ¥ 00pa3oBaHus 0echOPMEHHOr0 KOMKA MojuMepa

B GaHe pexomeHIyeTcs MoAAepKIBaTh 33aHHYI0 TeMIIEpaTypy, He IOMyCKasl meperpesa

KoHTponem OKOHYaHHS PEaKLMH MOKET CITY>KUTb OITyCKaHHE ILAPUKOB ITOJIMCTUPOIIA Ha JTHO KOJIOBI BCIIEICTBUE
YBEJIMYECHHS UX INIOTHOCTH NP KPAaTKOBPEMEHHON OCTAHOBKE MEIIAJIKH.

[ '0TOBBII IPOIYKT OTHHIIETPOBBIBAIOT, MPOMBIBAIOT, IPOCYIIMBAIOT 1 B3BEIIUBAIOT.

IIpOMBIBKY OCYIIECTBISIIOT JWMICTHUIMPOBAHHOM BOIOM, HCHONB3Yst BOpOHKY broxnepa m xonOy byH3zeHa
IIpoMbIThIE rpaHymbl EpeHOCAT BO B3BeweHHyto Yamiky Iletpu u cymar npu 50°C B TepMocTaTe MM CyIIMIBHOM
mkagy (Tabm. 1).

Peunenryps! J1s1 OJTyYeHHUsI OJUCTHPOJIA B CyCIIeH3UH (B Bec. I)

Howmep peuentypbt
KoMmoHeHTbI

1 2
Crupon 10 10
Bopa auctiiinpoBaHHas 60 25
[Mepexucy naypuia 0,5 -
[ToMMBUHHUIOBEIA CIIPT 0,34 0,5
JlpHuTpun a30-0rc-M30MAaCIITHOM KICIIOTBI - 0,1
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JIABOPATOPHASI PABOTA Ne 3

Onpenesnenue BI3KOCTH W MOJIEKYJISIPHOI MAacchl HOJIMMEPOB

1lens pabomer:
W3MepHTh BA3KOCTh PACTBOPOB MOJIUMEPA ¥ BBIYUCIHTE €r0 MOJICKYIISIPHYIO MaccCy.

Ipuboper:

- KOJIOBI C IPUTEPTHIMH ITPOOKaMH eMKOCTEIO 25-100 M,

- TpayupOBaHHAs! IMUIETKAa eMKOCTBIO 5-10 M1 ¢ aenenusvu o 0,2 mi,

- BUCKO3uMeTp Yoemtona ¢ muamerpom 0,5-1,5 mu,

- TEpMOCTAT IS TIO/AIEPKAHIS TEMIIEpaTypsl n3MepeHns ¢ ToYHocThio 0,01°C.

- Pe3nHOBAs IPYIIIA,

- crexsstHHBIHA (QrtbTp LoTta Nel mmm Ne2.

Buckozumerp VYOemnoma MO3BONSET OMPEAETUTh BI3KOCTh PACTBOPOB MONHMMEpa MPH  Pa3IAYHBIX
KOHIIEHTPAIUIX.

1 -pesepByap;

2 - IBMEpUTENBHBIN IAPHK;
3 - KamwIp;

A, b - meTku;

4,5, 6-TpyOKun

Iloozomoeka euckozumempa:

Bucko3uMmeTp THIATEIBHO MOIOT TOpSTYEN XPOMOBOHM CMECHIO, 3aTeM OOJIBIINM KOJMYECTBOM TOpsiYed BOJIBI,
OIIOJIACKUBAIOT JUCTWIIMPOBAHHOM BOJIOM U CyIIaT.

Iloozomoeka nonumepa:
O0pa3zer nmonmmepa HeOOXOAUMO OYHCTHTH OT MPUMECEH MTePEOCaAKIEHUEM 1 BBICYILHTH 10 TIOCTOSIHHON MacChl
B BaKyyM - mKagy.

Ilpuzomoenenue pacmeopa nonumepa:

W3menbyeHHBIH U BBICYILIEHHBIM MOJTMMEP PACTBOPSIOT B MOAXOSIIEM pacTBOpUTeNie (sl KOTOPOro B mape
JaHHBIM TIOIMMEPOM HMetoTcst Tabmuunele AanHble K n o). PactBopuTens npeaBapuTensHO HEOOXOOMMO IEeperHaTh.
Hagecky nosnimepa noi0nparoT TakuM 00pa3oM, YTOOBI JUTSl HICXOAHOTO PAacTBOPA MOMMEPA OTHOCUTEIIBHAS BA3KOCTD Mom =
1,5 npu Temniepatype m3Mepenus. PacTBop GHIBTPYIOT OT B3BEILIEHHBIX YacTHUIl Yyepe3 CTeKIAHHBIN QrubTp Nel mmm Ne2.

JIiist MCKJTFOUCHHST BO3MOYKHOCTH M3MEHEHHSI KOHIICHTPAIIMK PAcTBOpa MEPBYIO, OYCHb HEOOJBIIIYIO MOPIHIO (prsibTpaTa
0TOpaCHIBAIOT.
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Ilposeoenue usmepenuii:

B Buckosumerp uepe3 TpyOKy 4 HaIMBAIOT OKOJIO 5 MJI PAacTBOPUTEIS, YCTAHABIMBAIOT BUCKO3MMETIP B
TEpMOCTAT U BBIIEPXKUBAIOT NpH Temmeparype mmepennst 10-15 mun. K TpyOke 5 mpHCOEmMHSIOT Pe3HHOBYIO TPYIIY,
3aKpBIBAIOT KpaH Ha TPyOKe 6 M C TOMOIIBIO TPYIIN TPYIKABI MPOMBIBAIOT KaMWULIP 3 U M3MEPUTEIBHBIN IapuK 2,
BCachIBast )KUJIKOCTh Ha 1 cM BbIilIe BepxHer MeTkH. [1ociie 3Toro CHOBa 3aIoHSAIOT KaWUISIp U U3MEPUTENHHBIN IIapHK,
OTKPBIBAIOT KpaH Ha TPyOKe 6 M OTMEYaroT MO CEKYHIIOMEPY BPEMsI HCTEUECHHS PACTBOPUTEINS OT BEpXHEH O HIDKHEH
METKU U3MEPUTENHHOTO [IapHKa 2.

Bpems ncteduenus onpenensioT He MeHee 5 pa3 u OepyT cpefiHee 3HaUeHHE.

Ecnm pesymerarsl m3mepeHuit otrimdatorcs Ooiee wem Ha 0,2 cek., WX OTOpachBAlOT M COOTBETCTBEHHO
YBEJIMYMBAIOT YHCIIO H3MEPEHHIA.

Onpeneny BpeMsi UCTEUCHHsI PACTBOPUTEI o, 1au, CIMBAIOT PACTBOPUTENb Uepe3 TPYOKy 4, BbIIABIMBAs €0 U3
KalmwuLsIpa [py IIOMOIIH TPYLIH, a 3aT€M YAAISAIOT OCTATKH PAaCTBOPHUTENSI BOIOCTPYHHBIM HACOCOM, IIPUCOEINHEHHBIM K
TpyOKe 4.

B cyxoii Bucko3umeTp yepe3 TpyOKy 4 BHOCST TpaJyHMpOBaHHOM MUIETKOH SMII pacTBOpa MOIMMEpa U CHOBA
YCTAaHABJIMBAIOT BHCKO3UMETp B TepMmocTaT. Ilocie 15-TM MHUHYTHOrO TEpMOCTATHPOBAHUS MPOMBIBAIOT KAIWULAP U
W3MEPUTEIIBHBIN MIAPHK YKa3aHHBIM BBILIE CIIOCOOOM M M3MEPSIIOT HE MEHee 5 pa3 BpeMsi UCTE€UYEHHs pacTsopa t, He
3a0bIBast [IPU 3TOM OTKPBIBAaTh KpaH TpyOKH 6.

Ecimi Mom, MCXOMHOTO pacTBOpa OKA&KETCSl 3HAUMTENBHO Oonbiie 1,5, TO pacTBOp pazdaBisiioT B BHCKO3UMETPE,
N00aBIISIsSL TUIIETKOM OIpEIelIeHHOE KOJIMYECTBO pacTBoputessl. [locne moOaBieHus] pacTBOPUTENS PacTBOP TILATEIBHO
TIepeMEIIMBAIOT HArHETAHNEM BO3/TyXa IPyIIIei depe3 TpPYOKyY S pr 3aKpBITOM KpaHe TPyOKH 6.

Kaxxnpiii pa3 nocne pa3daBieHus KanwuLsp ¥ U3MEPUTENbHBIN IApHK TPHKIBI MPOIOIACKUBAIOT PACTBOPOM.
Ecnu Mom MeHbIIIe 1,5, TO IPUTOTaBIMBAIOT HOBBIIA, 00JIee KOHIIEHTPHPOBAHHBIN PAaCcTBOP.

PactBOp € Mow. Omm3KOIM K 1,5, pazdapisIOT WIS TOCIEAYIONIMX M3MEPEHHIA BS3KOCTH TAaKMM OOpa3oM, YTOOBI
WHTEPBAIBI IOMYYaeMbIX KOHLEHTpaLMii ObLIM NPUOIM3UTENIBHO ONMHAKOBBL [l 3TOro K 5 MJI Takoro pacTeopa
nocienoBatenbHo nobasmsror 0,75; 1,05 1,25; 2,0 m 4,00 M pacTBOpHTETSI, IPHYEM Ton, HamOoOJNee paz0aBIeHHOTO
pacTBopa He JI0JDKHA ObITh MeHbIIIe 1,1.

Bpemst nictedeHns omy4aeMbIX TakkM 00pa3oM pacTBopoB ¢ koHueHTparmsimu Cy, Cy, Cs, C4 1t Cs 0603HauaeTcs t, b,
t3, 1, t5 (C1 - KOHIIEHTpALIHS HCXOTHOTO PACTBOPA).

Ilo OKOHYAaHMM W3MEpEHHMI PacTBOP BBHUIMBAIOT W3 BHUCKO3MMETPA, a BHCKO3MMETp 2-3 pasa TIIATENHHO
MPOMBIBAIOT PAcTBOPUTENIEM C 00s3aTeNIbHBIM MHOTOKPAaTHBIM TPOMBIBAHHEM KalMULIpa M WU3MEPUTEIHHOTO IIApHKa,
OCJIe Yero MpOBEPSIOT BpeMs UcTeueHus: pactBoputens 10, «n. CpenHee 3HaueHue 10 MOIKHO BOCIIPOM3BOIMTHCS C
To9HOCTHIO 710 0,2-0,3 ¢. Pe3ynbTaThl n3MepeHnii BHOCAT B TaOJHILy.

BpeMﬂ HCTCUYCHUA PACTBOPOB IIPU U3MEPCHUH BA3KOCTH

PactBopureins PactBops! nonumepa PactBoputrens

th Had. tl t2 t3 1:4 t5 tO! KOH.

Jnst pacTBOpa Ka)k101 KOHIIEHTPALUH TPOBOJIAT S5 U3MEPEHHI M ONIPEICIISIOT CpeIHee 3HAUCHNE U
OmKOKY N3MEPEHHI.
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Oobpabomka pe3yn1omamos IKCnepumeHma:

t

OTHOCHUTEIbHAS BI3KOCTD: namH = —

ty

n—n, t _tO 1 77)/().

V enbHAS BA3KOCTD. Ny == =1 — IIpuBeneHHas BA3KOCTD: Mopus. = —~—

o t, C

Puc.2. 3aBucumMocTh npm;ezlem{oﬁ BSIBKOCTHU OT KOHIEHTPAIUU PACTBOPA IMOJIMMEpPa

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

nyd.

XapakTepucTuieckas BI3KOCTh: [77] =1 lim—==

C—0

3aBHCHMOCTh XapaKTEPUCTUIECKON BSI3KOCTH OT MOJIEKYJISIPHOH Macchl ojuMepa (ypaBHeHHe Mapka —

XayBHHKA):
[71]=K-m*®
3HavyeHne KOHCTAHT K U ol 711 HEKOTOPBIX Map MOJIMMEP-PacTBOPUTEINh IPUBEIEHBI B Ta0I. 2.
Tab6muma 2
[Monumep PactBopurens T, °C K-10* o
Hommaxpunorutpun (ITAH) Jumernndopmamun 25 3,92 0,75
[Momumernimerakpuiatr (IIMMA) AneTtoH 20 4,52 0,62
Homuerunon Benzon 20 1,23 0,72
P Touyon 25 1,7 0,69
[TonMBUHUIIOBBIN CIUPT Bona 25 3,0 0,50
[MommatrnenTepedranar denon 50 5,52 0,71
3aoanue:

ITomyunTe OT mpenojaBaTenss MOJMMEpP M PacTBOPHUTENh, COCTaBbTE IUIaH HccienoBaHuil. Ha ocHoBe
SKCIIEPUMEHTAIBHBIX JIaHHBIX paccuuTaiiTe MOJEKYISpPHYI0 Maccy TIoinMepa. Pe3ynpTaTsl 3KCIIEpUMEHTa
oopMuTe B BUJIE TAOIUIIBI U CHIETANUTE BHIBOIBI.
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8.2. Onenoynble cpeacTBa VI NPOBeeHNs Py0e:KHOM aTTecTaluu
TecTbl i pyOesKHBIX aTTeCTALMM
TecTupoBanue — axTHBHAs (opMa MPOBEPKH IOJIYUYEHHsS] CTYAECHTOM 3HAHWW, MPOBOAMUTCSA B
ANEKTPOHHOU (hopMe, Ha €IUHONW HMHTEpHET-IUIaTGopMe B CUCTEME LEHTPATM30BAHHOIO TECTHPOBAHUS
COTI'Y Moodle:http://Ims.nosu.ru

IIpuMepbI TeCTOBBIX 32/1aHUI K Py0eKHBIM aTTECTAIIMOHHBIM KOHTPOJIbHBIM PadoTaM 1o
aucuuIuInHe «BpricokoMoJiekyasipHbIe coequnenns» (oopasusi) (IIK-1, ITK-2)

baok 1

[Tpu anHMOHHOM OMMMEPHU3ALIMK PACTYIIIUE TN HECYT Ha KOHIIAX
YACTUYHBIN WJIU TIOJIHBINA MOJOXKUTEIbHBIN 3apsij

YaCTUYHBIN WJIU TIOJIHBIA OTPUIIATEIBHBIN 3aps]l

CBOOOJIHBIN paguKan

KaTHOH-PaIHKaI

Karanu3zatopamu aHMOHHOH NOJIUMEPU3ALUU SBIISIOTCA
3JIEKTPOHOAKLENITOPHBIE BELIECTBA
3JIEKTPOHOAOHOPHBIC BEILECTBA

MIPOTOHHBIE KUCIOTHI

AIIPOTOHHBIC KUCJIOTHI

K aHnoHHO# nonumMepu3anuu CKJIOHHBI MOHOMEPBI

C TOBBILIEHHOM 3HEPTUEN CONPSIKEHUS

C IOHMKEHHOM 3HEPIrUeil CONPSHKEHUS

B MOJIEKYJIaX KOTOPBIX OTCYTCTBYET CONPSKCHHE

OTHOCSIINECS K OKCOCOSAMHEHUSM (KapOOHUIBHBIM COCIMHEHUSIM)

K annonHo# nonuMepusayy CKJIOHHBI T€ 13 MOHOMEPOB, Y KOTOPBIX 3JEKTPOHHAS IFIOTHOCTh ABOMHON CBS3U:
=

MMOHMKCHA JJICKTPOHOAKICTITOPHBIMHA 3aMCECTUTCIIIMU

IMOBBIIICHA 3JICKTPOHOAKICITOPHBIMU 3aMCCTUTCIISIMU

TMOBBIIICHA 3JICKTPOHOJOHOPHBIMHA 3aMECTUTCIIAMUA
TMOHM)XXCHA JICKTPOHOAOHOPHBIMHA 3aMECTUTCIIAMMU.

KaranuzaTtopaMu aHHOHHOHN MOJMMEPH3AIINHN SBIISIOTCS
ocHoBaHus JIbronca

MIETOYHBIC METAILITBI

kucioTh JIbtonca

MIPOTOHHBIC KUCJIIOThI

karanuzaTopbl Opunens-Kpadrca

KaranuzaTopamu aHHOHHOW MOTUMEPU3ALINHN SBISIFOTCS
OCHOBAHUSI, METAIJIOPTAaHUYECKHE COeTUNHEHHS
karanu3aTopsl Opunens-Kpadreca

aMHJ KaJust

KHCI0THI JIbronca

AKTUBHBIMH KaTalnu3aTOPaMH aHHOHHOW TOMMEPU3ALMHN SBISIOTCS IPOAYKTHI, 00pa3youirecs Npy MpoIyCKaHuN
0JIe()MHOB Yepe3 CMeCh HaTpUHAIIKWIIA, aJKOTOJIATa U TaJOreHu/1a HaTpysl, Ha3bIBaeMbIe

AJIKOTOJISITHBIE KaTaJTN3aTOPHI

0JIe()MHOBBIE KaTAIN3aTOPbI

"andrHOBBIE KaTaMU3aTOPHI"

ANKWITaIar€HUTHBIE KaTaTN3aTOPBI

K annonnoit monnMepusarmu 60see CKIOHHBI MOHOMEPHI C
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AJIEKTPOHOAOHOPHBIMHU 3aMECTHTEIISIMU
TTOBBINIICHHON PHEPTUEH COTPSIKEHUS (CTHPOII, TUCHBI)
MTOHIKEHHOW SHEPTUEH COTPSHKEHUS
ANIEKTPOHOAKIEITOPHBIMU 3aMECTUTEIISIMH

DNeKTPOHOAKIETITOPHBIE 3aAMECTHTEH B MOJIEKYJIE MOHOMEpa
CIOCOOCTBYIOT OTIICIVICHUIO aHUOHA

CIOCOOCTBYIOT MMPUCOEAMHEHNIO KaTHOHA

CIOCOOCTBYIOT MMPUCOEANHEHUIO aHMOHA

HE BJIMSIOT HA PEaKIIMOHHYIO CIIOCOOHOCTH

[IpencraBneHHast peakmusl OTHOCUTCS K CTaIHH

R _
KNH, = K  + NH, — H,N-CH,-CHR
+

K
nHunurpoBanus B npucyrcteun KNH» B cpene xuakoro aMmmmuaxa
pocra 1enu

oOpbIBa IeTH

JETUPUPOBAHUS

B mpucyrcTBum Metaioprannieckux coeanaeHuni (R'-Na) o0pa3oBaHue aKTHBHOTO IIEHTPA MMPOUCXOANT ITyTEM
00pa30BaHUs HEHUTPATBHOTO KOMILIEKCa

MIPUCOEIMHEHUS] MOHOMEpPA K KaTHOHY KaTajau3aTropa

MIPUCOEIMHEHUS] MOHOMEPA K aHHOHY KaTanu3aropa

BHEJJPEHUSI MOHOMEpA 10 TOJISPHU30BaHHON CBA3U METAILI-yTIepOos]

[Ipu aHnOHHOI MoNMUMepHU3alMHY, B TIPOIEcCce POCTa LENH, MOHOMED 3aHUMAET MECTO MEXAY
3aHUMAaET MECTO MEXITYy MaKpOKapOKaTHOHOM M MMPOTHBOHMOHOM

3aHUMaeT MECTO MEKAY MaKpOoKapOaHHOHOM M IPOTHBOHMOHOM

MIPUCOEANHAETCS K MaKpOpaIuKaly

MIPUCOEANHACTCS K IPOTHBOUOHY

SHEMGHTapHOC 3BCHO MAaKpPOMOIJICKYJIbI TOJIMMCTUIIaKpUJIaTa, IMojry4acMoro aHUOHHOU HOHHMepHSaHHeﬁ
-CH,-CH-

0=C-OCH,
- CH, - CH(COOH) -

- CH;, - CH(CHO) -
-CH,-CH-

0-CO-CH,

SHEMGHTapHOC 3BCHO MaKpPOMOJICKYJIbI ITOJIMBUHMWIIALICTATA, ITOJIYYCHHOT'O AHMOHHOU HOHI/IMepI/I3aIH/IeI71
- CH;, - CH(COOH) -
-CH,-CH-

0=C-OCH,
-CH2-C|:H-

0-CO-CH,

HpHHHI/IHI/I&HBHOﬁ 0COOEHHOCTEIO aHMOHHOU MMOJIMMEPU3ALINU ABIACTCA TO, YTO B OIIPEACIICHHBIX YCIIOBUAX OHA
npoTeKaeT

0e3 peaKIMy HHULIUHPOBAHUS

0e3 pJIeMEHTapHO!N PeaKiy epeaadn LenH

0e3 DIIEMEHTApHON peakiiy 00phIBa IIEIH

¢ oOpa3oBaHueM "KUBBIX" ITOITUMEPOB

YCTaHOBHeHO, 4TO CKOPOCTb aHMOHHOH MMOJIMMCPU3ALIUHA ITPOIMOPIHUOHAIbHA
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v=k[M]J?- V[Ki]

v=k[M]-V[Ki]

KBaJapaTy KOHLICHTpAaIuUu MOHOMEpPA U KOPHIO KBaIPATHOMY M3 KOHIICHTPAlIUX KaTaJIn3aTopa
v = k[M]/ [Kt]

MonHoMephI, BCTYTAIONIKME B AaHHOHHYIO MOJTUMEPU3AIHIO, TIO PEAKIIMOHHON aKTUBHOCTH MOYKHO PACIOJIOKUTH B
pam:

OyTasreH>MeTHIMETaKPHIIAT>METaKPUIIOHUTPHIL>CTUPOI>aKPUIOHUTPUIT
CTUPOJI>METHIIMETaKPUIIAT>aKPUIOHUTPUI>0yTaiueH

AKPUWIOHUTPUII>0YTaIMCH>METHIMETAKPHIIAT>CTHPOI
AKPUWIOHUTPHIL>METAKPHJIOHUTPUI>METHIIMETAKPUIAT>CTUPOI>0y TaTucH

[Ipu aHMOHHOI MONMMepu3ay AUeHOB (OyTaareHa HaTprueM) Ba paJiKal-HOHA COSTUHSIOTCS ¢ 00pa3oBaHUEM
IMepa

moyimMepa

panukana

KaTHOH-paJinKana

OOpBIB 1IeTH IPY AaHKOHHOH MOJTMMEpH3aluu

MPOMCXOIUT B Pe3yIbTaTe CTOJIKHOBEHHUS NOHA KapOOHHS PACTyIIel ey ¢ aHHOHOM
CBSI3aH C IPUCOECTUHEHHEM IIPOTOHA

CBSI3aH C OTIIETIJICHUEM MOJIEKYJIbI BOJBI

CBSI3aH C OTIIETIJIEHHNEM IIPOTOHA

[HomnMmepuzanms, mpoTeKaromias dyepe3 00pa3oBaHre HOHOB HAa3bIBAETCS
paluKaIbHOM

HOHHOU

stepudukanmei

KOHJEHCcaluen

WunnmaTopaMy aHHOHHOM TTOJIMMEPU3AIAHN SIBISIOTCS] COSTUHEHUS, CIOCOOHBIE
00pa30BBIBATH PalUKaIIbI

TeHEPUPOBATh PEAKIIMOHHOCTIOCOOHBIE aHUOHBI

TeHEPUPOBATh PEAKIIMOHHOCTIOCOOHBIE KATHOHBI

00pa30BBIBATH HOH-PAAUKAIIBI

[Ipyu aHNOHHOI MONIMMEpU3ALMH PACTYILAS LIENb UMEET
HE UMeEET 3apsija - HEUTpaJlbHa

MMEET OTPULIATENBHBIN 3apsin

MTOJIO>KUTENBHBIN 3apsy

Peakiust vHULIMMPOBAHUS B aHMOHHOW MOJMMEpU3AlIMY 3aKIII04aETCsl BO B3aUMOJIEHCTBUN
KaTHOHa C MOHOMEPOM

AHHOHA C MOHOMEPOM

CBOOOJIHOTO pajiuKajia ¢ MOHOMEPOM

MOHOMEpa ¢ KOMIUIEKCHBIMU COEJIMHEHUSIMU MEPEXOAHBIX METAIIJIOB

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

B ocHOBHBIX (NH3 , %)

amporepnbix (H20)

B uHEpTHBIX (CeH14)

Baok 2
MoHHO-KOOPIMHAIIMOHHOW TOTUMEpHU3allieil Ha3bIBAIOT KATATUTHIECKHIA MTPoIiece 00pa30BaHMsi MAKPOMOJIEKYII, B
KOTOPOM CTaJfH pa3phiBa CBS3H B MOHOMEPE:
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MpeIIecTBYeT BOSHUKHOBEHNE KOOPAMHAIIMOHHOTO KOMITIIEKCA MEKIY MOHOMEPOM U aKTUBHBIM IIEHTPOM
MpeaIecTBYeT BOSHHKHOBEHHE MaKpOpaarKaia

MpEAIIeCTBYET BOBHUKHOBEHHE MaKPOKATHOHA

MpEANIeCTBYET BOSHUKHOBEHUE MaKpOaHUOHA

HMoHHO-KOOpAMHAIIMOHHON MTOJIMMEpHU3aIiell Ha3bIBAIOT
KaTaJIUTUYECKUN MpoLiece

CcBOOOTHO-paINKAITFHBIN TIPOIIECC

TIpoIiecc reeodpa3zoBaHus

nporecc 00pa30BaHUs KOJUIOUIOB

Karanuzarops! [{urnepa-Harra 310:
komiutekebl Al(Cz2Hs)s ¢ TiCly
FeBrs;

TiC|2 C AI(CH3)3

TiCl,

AHNOHHO-KOOpAUHAIIMOHHAS [TOJIMMEPU3ALINA TPOTEKAET C y4yacTHEM
karanu3aTopoB Opunens-Kpadrca

katanusaropos [lurnepa-Harra

[MOCTMETAIJIOLIEHOBBIX KaTaJIN3aTOPOB

JIUTUAOPTaHUYECKUX COCAUHEHUI

KommnekcooOpazoBanue MOHOMED - KaTalu3aTop 00yCIaBIMBaET BOZMOXKHOCTh CHHTE3a
TEPMOPEAKTHBHBIX TTOJINMEPOB

aTaKTUYECKUX MOJIMMEPOB

CTEPEOPEryJIAPHBIX IOIUMEPOB

CIOCOOCTBYET CHIKCHHUIO MOJICKYIISIPHOM MacChl MOJIMMEpa

KaTanusaTopsl, BRI3BIBAIOIIIE CTEPEOPETYIUPOBAHHE B IPOLIECCE MTOTMMEPU3AINN HAa3bIBAIOT
HecTepeocrenn(huIeCKIMA

HECTCPCOCCIICKTUBHBIMU

CTCPCOCCIICKTUBHBIMUA

crepeocnenupuIecKuMu

Hau6osee pacnpocrpanennbiii karanuzarop Lurnepa-Hatra

koMmiuiekc BF3 ¢ Bomoit

KOMIIJIEKC HUHTHAPHHA C AaMMHAKOM

KOMILIEKC HUTPOTIPYCCHIA HATPHSI

koMmiuieke terpaxiopuaa Tutana TiCls ¢ TpuaTunamomunnem Al(CzHs)s

I/IOHHO-KOOpI[I/IHa]_II/IOHHaSI noJimMepusanusa OTIIn4acTCsa OT HOHHOH TEM, YTO AKTy MPUCOCANHCHHUA MOHOMEPA
NpeaACCTBYCT €0 KOOpAWHAIWA Ha KaTaiu3aTope

NpeaAeCCTBYCT €0 MOHU3ald B paCTBOPE

CHOCO6CTByCT (1)0TOXI/IMI/I‘ICCKOC HWHULIMHUPOBAHUC

NpeaAECCTBYCT €0 KOOpANHAIMA Ha aKTUBHOM LCHTPE

[Tpu monmmmepu3anuu Ha karanusatopax Llurnepa-Harra koopauHarus

o0ecrneunBaeT MPUCOSTMHEHNE MOHOMEPA B OIPE/IEIIEHHOM MTPOCTPAHCTBEHHOM TOJIOKEHHUH
o0ecrneunBaeT MPUCOCTUHEHNE MOHOMEPA B 0ECIIOPAI0YHOM MPOCTPAHCTBEHHOM ITOJIOKEHUHU
cnocobcTByeT yeuneHuro cpsizu Ti - C

cnocobcTByeT ocnabneHuro cps3u Ti - C

Biaok 3
Kakoro crioco6a monmumepu3aiuu He CyIeCTBYET

41



TIOJTMMEPH3AITHS B TBEPIOH daze
MOJIMMEPH3aIUs B Macce
MOJIMMEPU3AIIHS B CYCIICH3UU
MOJIMMEPU3AIIHS B TA30BOM pa3psc

Croco0bI IPOBEICHNUS TTOJIMMEPH3aAIIHH
B OJIOKe

B pacTBOpE

B MaTpHIIC

B BaKyyMe

brounas nonuMepu3ansi 3aKIIF09aeTcs B HOJIMMEPU3aIlid MOHOMEPa
B BOJIE

B MIPUCYTCTBUU OPTaHUYCCKOTO PACTBOPUTEIISI

B OTCYTCTBHH PACTBOPUTEIIS

B TBepIO# (aze

biounas MMOJIMMCpPU3alUA TaKKE HA3BIBACTCS
MOJMMEpPHU3aLUe B BAKyyMe
NoJuMepHU3alueil B macce

MoJMMepHU3aluen B 3MYJIbCUU
MTOJINMEPHU3ALHEN B CYCIIEH3UU

[To mepe nonumepuzanuu B OoKe
3aTpyaHseTCs OTBOJ Terjia
YMEHBIIAETCS BSI3KOCTh CPEJIbI
YIIy4IIaeTcsi OTBOJ TeIlia
YBEJIMYUBAETCA BA3ZKOCTH CPEJIBI

Bnoynyro monmumepu3anuo NpoBOAST

B IIPHCYTCTBUY OPTaHUIECKHUX TEePEKUceit
B ipucyTcTBUHU SnCly

B IIPUCYTCTBUU MHUIIMATOPOB

B IIPHCYTCTBUY MUHEPAIBHBIX KUCIOT

BroyHyro momMepHu3aIuio MPOBOIST
C MaJIOl CKOPOCTBIO

C BBICOKOM CKOPOCTBIO

B 00JBIIIOM 00BEME

B HEOOIBIIOM 00BEME

[To "nmakoBomy" croco0y moJUMepHU3alliK, B KAUe€CTBE CPEAbI MPUMEHSIOT PACTBOPUTENH, B KOTOPOM
pacTBopsieTcs TOIBKO MOHOMED

pacTBOpseTCsS K MOHOMED, U MIOJIUMEp

pacTBOpSETCS TOJIBKO HOJIUMEP

CymecTByeT crmocod TOoIHMEpU3aIiH, TIPOBOISIINNCS B PACTBOPHUTENE, B KOTOPOM
pacTBOpPsIETCSI MOHOMED, HO HE PACTBOPSIETCS OJIUMED

pacTBOpsIETCS OJTUMED, HO HE PACTBOPSIETCSI MOHOMED

pacTBOpPSIETCS 1 MOHOMED, U TIOJTUMEP

B pactBope mpoBoIsT raBHBEIM 00pa3oM
(hOTOXMMHYECKYIO TTOJINMEPU3ALIHIO
PaAVKaIbHYIO TTOTMMEPHU3AIIIO
KaTaJIMTHYECKYIO TOJTMMEPHU3ALIHIO
HMOHHYIO TIOJIMMEPHU3ALII0
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B kavecTBe qUCTIEPCHOHHOM Cpe/Ibl P MOJIUMEPU3ALMU B SMYJILCHU O0BIYHO UCIIONB3YIOT
MHHEPaJIbHYIO KUCIIOTY

BOJIY

a¢up

CITUPT

B 3aBucHMOCTH OT crioco0a MPUroTOBIECHHUS AMYJILCUM MOHOMEpA B BOJIE U YCJIOBHIA POBEACHHS OJIMMEPU3ALIH
pas3IuyaroT

OIIOYHYTO

COOCTBEHHO AMYIICHOHHYIO (JIATEKCHYIO)

CYCIIEH3MOHHYIO (KalelbHYO)

MaTpPUYHYIO

B kauecTBe 3MynbraTropoB npy 3MyJIbCHOHHON MOTMMEPU3ALUN IPUMEHSIOT
Kpaxmai

HATPHUEBEIE COJIM APOMATHYECKUX CYTh(OKUCIOT

MBI

KJIETYaTKY

[elicTBrE AMYyJIraTOPOB COCTOUT B
YMEHBIIECHUE SMYIbIUPOBAaHUSI MOHOMEpPA B BOJIE
YBCJIMYCHUC SMYJIbTUPOBAHNA MOHOMCEPA B BOJC
YBEJIUYEHHE TOBEPXHOCTHOTO HATSKEHUS
CHIYKCHHE TIOBEPXHOCTHOT'O HATSHKEHUS

Co3nanue MOBEPXHOCTHOM IJICHKU 3MYJIbraTopa Ha Karwisix MOHOMepa
HE BIIUSICT Ha CTAOMIM3AIMIO AIMYIbCHI

CIIOCOOCTBYET Pa3pyLICHHIO SMYIbCUH

CHOCOOCTBYET CTaOMIIM3AINHT dMYIbCUU

CIIOCOOCTBYET JeCTAOMIN3ALIN IMYIbCUH

Mesxa3zHasi MOIUKOHCHCAIHS TIPOBOIUTCSI

B pacTBOpe

Ha TpaHHMIIe pa3/ieia AByX HECMEIINBAIOIINX KUAKOCTEH
B pacIuiaBe

B TBepoi daze

BoJibLiast mpoa0/KUTEIbHOCTD )KU3HU pajiKalia HaOIr1aeTcs Mpu
MOJIMMEPU3ALHU B TBEPAOi (ase

MOJIMMEPH3aIlNU B KHUIKOU (aze

razoazHoi TOIUMEpU3aAIIH

CYCIICH3MOHHOM MOJTMMEPU3aLUH

Crabunm3aTopaMu SMYJIBCHH TTPU MPOBEICHUHN TTOTUMEPHU3AITAN SBIISIOTCS
KpaxmaJl U MOJTMBUHWIOBBIA CIUPT

METWILIEJUTION03a U 3TUIEH

MTOJIMMETAKPHUIIOBAST KHCIIOTa ¥ OEH301T

K 4ncity oCHOBHBIX KOMIIOHEHTOB TPAJIUIIMOHHOTO BapUaHTa SMYJILCUOHHOHN MOJIMMEPU3AIIMU OTHOCSTCS
MOHOMEp, BOJIa

BOJIOPACTBOPUMBIA HHULIUATOP

PETYJISITOPBI MOJIEKYJISIPHOM Macchl

YKCYCHAasi KHCJIOTa
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KanenpHas (CycrieH3HOHHAs) MOJMMEPU3aNNs OTIHMYAeTCS OT COOCTBEHHO AMYJIBCHOHHOM TEM, YTO MOIY4aeTCs
rpyoomuciepcHasl ra3000pasHasi B3BECh

Oonee rpybast SMynbCHSI MOHOMEpPA B PacTBOpHUTEIE

TOHKAasi SMYJIbCHSI MOHOMEpa B BOJIC

OZTHOPOJTHAS SMYIIBCHS

Baok 4
ITonukonaencauus
HEeOOpaTUMBI poIiece
LIENHOW mporuecc
CTYIIEHYATBIN POLECC
BO3MOYKHA 00paTUMOCTD

[NonmkoHAEHCAIUS - CTYIICHYATHINA MPOIECC MTOJTYUCHUS TTOJIMMEPOB U3
MO YHKITHOHATBHBIX COSNHEHHUN

MOHO(YHKITHOHAITLHBIX COSTUMHEHHN

OM(YHKIIMOHATLHBIX COSTMHEHUI

BUHHIIOBBIX MOHOMEPOB

B romononukoHAeHCAMK y9aCTBYIOT MOJIEKYJIbI

JIBYX MOHOMEPOB, CO/ICPKAIUX OAWH THUM (PYHKIHOHATHHBIX TPYIIIT
JBYX MOHOMEPOB, COAEPKAILETO JBa TUIA (YHKINOHAIBHBIX IPYIII
OJTHOTO MOHOMEpA, COJIEPKALIETO ABA THIA PYHKIIMOHAIBHBIX TPYIIIT

I'eTepononukoHaeHCALMS - PEAKIMU C YyYaCTHEM MOJIEKYJ MOHOMEPOB, COAEPIKAILUX PA3TUUHBIE
(yHKLINOHANBHBIE TPYIIIBI

CHOCOOHBIE B3aUMO/IEHCTBOBATE JIPYT C IPYTOM

HECTIOCOOHBIE B3aUMOJICHCTBOBATH JPYT C APYTrOM

CIIOCOOHBIE B3aUMOJEHCTBOBATE C TPETHHUM MOHOMEPOM

CXCMaTI/I‘IHO PCAKIUIO MMOJIMKOHACHCAIIMN MOKHO 3alliucaTb B BUAC
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

I[aﬁTe HAa3BaHUC MAaKpOMOJICKYJIC MOJIUMEPA U Kakou peaKHHeﬁ MOJIMKOHACHCAIIUU TTOJTYHaCTCA
[o-cot, 080T
(1] (1]

TeTepOIOIUKOHICH AU
noJMaTHIIEHTepedTaNaT (J1aBcaH)
TOMOIIOJTUKOH/ICHCAIIHS

TIOJIMT €KCadTHIICHATUTTAMH /]

Kakoii TemnepatypHbIii pesKuM ciieayeT BEIOpaTh sl OMYYeHUs moJinaMua ¢ 0oJiee BEICOKOH MOJIEKYJISIPHOM
Maccou

BBICOKHE TEMIIEPATYPBI

CHayaja HHU3KHE, TOTOM MOBBILIEHHBIE TEMIIEPATYPEI

CHaydajia BBICOKUE, ITOTOM ITOHUKCHHBIC TEMIIEPATYPHI

HU3KHE TEMIEPATYpPhI

B mpouecce NMNOJIMKOHACHCAIIUN MOHOMep(-BI) HUCYCPIBIBACTCA (-IOTCH)I
B KOHIIC ITpoI1ecca

Ha paHHHUX CTaAuAX PCaKIUn

B CCPCAMUHC ITpoLecca

ITomukoHnaeHCAHS
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BCeTJa COMpOBOXKaaeTcs BeimeneaneM HMC
00BIYHO compoBOKIaeTcs BeaenenrneM HMC
He conpoBokaaercs BoiaenenneM HMC
0OBIYHO 0OpaTUMBIN IpoLEce

BCeraa HeoOpaTHMBIH TTpoIiece

I[aﬁTe Ha3BaHUC MOJIUMEPY, U K KAKOMY TUITY PCAKIUU MMOJIMKOHACHCAIIUN OTHOCUTCA:
OH

ot
n

TeTePOIOJIMKOHACHCAIUS
TOMOTIOJIMKOH/ICHCAIIHS
TTOJTUMETHIICH() EHOT
[Momudopmanbaeru

Peakums ¢ yuactreM MOJIEKyJT MOHOMEpPA, COAEPIKaIero pa3IndHble (yHKIIMOHAIBHBIE TPYIITHI Ha3bIBAETCS
TOMOITOJIMKOHACHCAITNEH

TeTEPOIOJIMKOHICHCAauen

MOJIMIIUKJIOKOHIEHCALIHEN

KOJbYaTO-IICITHOM ITOJIMKOHACHC CAITEH

Kakoii mporiecc mpoTekaet ¢ BbIAeIeHHEM HU3KOMOIEKYIsapHbIX mpoaykTos (H20, NHs, H,S)
MOJTUMEPH3ALIUS

MOJIMKOHICHCAIUS

KaTHOHHAS MOJIMMEPU3ALIUS

AHWOHHAS TIOJIUMEPU3AITHSI

JIuneiHble TONUMEPHI MOTYYaroT

[IPY TOJIMKOHAEHCALUH MTOJU(PYHKIHOHATBEHBIX MOHOMEPOB

IIPY JINHEWMHOM MOJMKOHAECHCALUH MOHO(DYHKIIMOHAIBHBIX MOHOMEPOB
MIPU JIMHEHHOW MOJIMKOHACHCANY OU(PYHKIIMOHAIEHBIX MOHOMEPOB
MIPU TIOJIMKOHICHCAIMH TPU(YHKIMOHATBHBIX MOHOMEPOB

TpexmepHsble (ceTdaThle, CIINTHIE) CTPYKTYPHI OJITMMEPOB ITOJIyYaroT

MIPU JIMHEWHOW TOJMKOH/ICHCAIIMY MOHOMEPOB ¢ OU(pYHKITMOHAILHBIMU IPYyNIIAMH

MIPU JIMHEWHOW TOJIMMEPHU3aIlii MOHOMEPOB C TPH(YHKIIMOHATBHBIMHU TPYIIIAMU

MIPU TPEXMEPHON NOIUKOHIEHCALMK MOHOMEPOB C TPEMSI HIIH OOJBIINM YHCIOM (PYHKIMOHATIBHBIX TPYIIIT
[PY TOJIMKOHIEHCALU MOHOMEPOB C OIHOH (hYHKIHMOHAIBEHON IPYIIION

JIi1s IpOIIeCCcOB  MOJMKOHICHCALIMN XapaKTEPHBI CIIEAYIOIINE ITapaMeTphl Ipolecca
CTPOCHHE AIIEMEHTAPHOI0 3BEHA MOJMMEPa OTIMYASTCS OT CTPOCHHUSI HCXOTHOTO MOHOMEpPa
BO3MOXKHA 00PaTHMOCTB TpoLecca

HEOOPaTHUMOCTh PeaKIiH

CTPOCHHE COCTABHOTO 3BeHA YKBUBAJICHTHO CTPOSHUIO MOHOMEpA

MCYE3HOBEHHE MOJICKYJI MOHOMEpa B KOHIIE Ipolecca

Pazanuaror PaBHOBECHYIO U HCPABHOBECHYIO IMMOJIMKOHACHCAIUIO, IPUHINIIHAJIIBHBIM OTJIUYUEM 3THUX MTPOLECCOB

SIBJISIETCSL:

BO3MOHOCTbH IPOTEKaHMsI B 00paTHUMBIX MpoLeccax 00paTHBIX PeakLuii
B3auMozelcTere noiaumepa ¢ HM npogykrom

HEBO3MOKHOCTbH MPOTEKAHMs 0OPATHBIX PEaKITHiA

C HU3KOMOJIEKYJISIPHBIM NTPOJYKTOM MOJIMMEP HE B3aMMOAECHCTBYET

[pekpamenne odpazoBanus monumepa (0OPhIB LEMH) MPH MOTUKOHICHCAIIMU CBSI3aHO C:
CHIDKEHHEM PEaKIIMOHHOM CIIOCOOHOCTH (PYHKITMOHAIBHBIX TPYIII

BO3PaCTaHUEM PEAKLIMOHHON CIIOCOOHOCTH (PYHKIMOHAIBHBIX TPYIII

JIe3aKTHBALMEe KOHLEBHIX (DYHKIIMOHAJIBHBIX IPYIIT
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aKTHBAITNCH KOHICBRIX (YHKIIMOHAIBHBIX TPYII B KOHIIE ITpoIiecca

CHmXeHne peakImOHHON CIIOCOOHOCTH (PYHKIIMOHABHBIX TPYIIIT MOHOMEPOB CBSI3aHO C NEHCTBHEM (PH3HUECKUX
(hakTOpOB TaKUX, TAK:

BBICOKAsI BSI3KOCTh CUCTEMBI

HU3Kas BI3KOCTh CHCTEMBI

BBITIA/ICHUE TTOJIUMEPA B OCAJIOK

YBEIIMYCHHUE JABJICHUS U TEMIICPATYPhI

HazoBure Huxe HpI/IBC,Z[CHHHﬁ HOHHKOHHCHC&HHOHHBIﬁ IIOJIMMEP, KaKOBa €1ro CprKTypa " 110 KaKOMy THUITY
PCaKIM MOJIMKOHACHCAIIUX OH IOJYUYCH:
(-NH-(CH2)6-NH-ﬁ-(CH2)4-ﬁ-)n

0 O

TOMOIIOJIMKOHICHCALIHS

JINHEUHBIN

HaWJIOH

IOJIMAMU T

Buok 5

Kakue nmpu3Haku OTIMYaAKOT MOJIUMEPHI OT HU3KOMOJIEKYJIAPHBIX COCTMHECHUIM:
a) ImIoxasi paCTBOPUMOCTb; €) MaCTUYHOCTb;

6) HaOyxaHHe IpU PaCTBOPECHUHY; ) HU3Kasl XPYIKOCTh;

B) HH3Kasl BA3KOCTh PaCTBOPOB; 3) TepMOILIACTHYHOCTE;
T') BBICOKas BSI3KOCTh PACTBOPOB; 1) TEPMOPEaKTUBHOCTb;
) HECLIOCOOHOCTh K KPHCTAITU3ALINH; K) 3JI€KTPONPOBOAHOCTH?
0, T, e, X

a,0,1,3,1,K
o,1,1,¢ 3,1

Kakue monmumeps! MOTYT UCTIONB30BATHCS B IPOU3BOJICTBE BOJIOKOH
T00bIe, HE3aBUCUMO OT THOKOCTH MaKpOMOJIEKYJT

TUHEHHbIE, THOKOIICTTHBIE

MPOCTPAHCTBEHHBIE, )KECTKOLICITHBIC

JIMHEHHBIE, )KECTKOLCTTHBIE

JTMHEHHBIE U Pa3BETBICHHBIE, THOKOIICITHBIE

BemmectBa, gepe3 KOTOpbIE OCYIIECTBISIETCS Niepejada ey Ha3bIBaroTCs
AHTHUOKCHIaHTaMHU

aHTU(pU3aMu

perynsitopaMu

KaTaJM3aTOpaMH

YKaXuTe KaTaIn3aTopbl KATHOHHOM MOMMEPH3aLUU
AICls

Al(CzHs)3

TiCl4

SI’]C|4

B3auMmoieiicTBre KapOKaTHOHA ¢ MOJICKYJIaMH MOHOMEpA MPECTABISIOT COO0H peakiinio
HHHUIAPOBAHMUS TIPOIIECCa

oOpbIBa 1enH

PEIMKITU3AIMN

pocra renu



OOpEBIB TIENN PEaKITy KATHOHHOU ITOJIMMEPH3AIINH CBSI3aH C:
OTIIEIITICHUEM TIPOTOHA

MPUCOEIMHEHUEM MTPOTOHA

3aMEIICHHEM MPOTOHA HA aKTUBHYIO TAJIOT€HOBOJOPOAHYIO TPYIITY
MIPUCOEAMHEHNEM THAPOKCHIIEHON TPYTIITBI

Jiist mpoTeKaHus Npolecca MHULMUPOBAHUS KATHOHHOW MOIMMEPU3alliH B IPUCYTCTBUU KaTalu3aTopOB
Opunens-Kpadrca HeoOX0AUMO HATHUYHE:

JIOHOpa TIPOTOHA (BOIa, MUHEpaTbHAS KUCIIOTA)

coKaTanu3aTopa

aKienrTopa npoToHa

BOJIOOTHHMAIOIIETO CPECTBA

MonekyapHy0 Maccy MOJUCTHPOJIA MOXKHO PETYIUPOBATh:
CKOpPOCTBIO MepEMELIUBAHUS

TEMIIEPATYPOH MOIUMEPH3ALAN

TUIIOM PACTBOPUTEIS

KOJMYECTBOM PAaCTBOPUTEIIS

B 3aBucuMocTy OT mpUPOIBI AKTUBHOTO LICHTPA PA3IHYAIOT
MOJIMKOHACHCALNIO

paAvKaIbHYIO TOTMMEPHU3AIII0

MTOJIMIUKITU3AIIIO

HOHHYIO NOJIMMEPU3ALIUI0

XapakTepucTHKa Mpolecca MoJIMMepHU3aliu:
LIETTHOM Ipouecc

CTYINEHYATHIN npouecc

HMOHOOOMEHHBIN TIPOIIECC

XapaKkTepuCTHKa IPOIIecca MOTHUKOHICHCAIIH:
LIETHOM mpolecc

CTYIIEHYATBIN NPOLECC

MOHOOOMEHHBIN TIPOIIecC

CTyIIHEOOpa3HBIN MpoIIece

MexaHu3M Tpoliecca MoJIuMepru3aliu:

MOCIIEI0BATENBHOE TIPUCOSNHEHUE 110 HOHHOMY HITH PaJIMKAIIEHOMY MEXaHU3MY
3aMeIlcHHE

LIUKJIA3aLs

OKHCJIUTEIbHO-BOCCTAHOBUTEILHBIN

Mexanu3m npouecca NoJIuKOHICHCAIUU:

MOCIEA0BATEIBHOE IPUCOEAMHEHNE 10 MOHHOMY WIH PaJIUKaIbHOMY MEXaHU3MY
3aMelIeHNUe

IUKJIN3aIIs

OKHCITUTEJIbHO-BOCCTAHOBUTEIBLHEIN

O6paTuMOCTh TIpoIiecca MOJTUKOHICHCAITHH:
HeoOpaTnMa

BO3MOXKHOCTh 00paTHMOCTb

Bceraa ooparuma

BLI,Z[GJ'ICHI/IC HU3KOMOJICKYJISIPHBIX COCI[I/IHGHI/Iﬁ B IIPOLCCCC NMOJIMMCPU3ALIUN:
BBIACIAIOTCA
HE BBIACIIAIOTCS



BO3MOHO 00pa30BaHUE B XOJIC PEAKITHH
HEBO3MOXKHO 00pa3oBaHHE B X0OJIE PEaKIHU

Beriienenne HU3KOMOJIEKYISIPHBIX COSTUHEHUH B TIPOIIECCE MOTMKOHICHCAIINH:
BBIJICIISTIOTCS

HE BBLICISIFOTCS

BO3MOKHO 00pa30BaHUE B XOJIC PEaKIMU

HEBO3MOXKHO 00pa3oBaHKe B XOJIE PEaKIUU

CTpOCHI/Ie COCTAaBHOI'O 3BCHA MOJIMMEPaA, 06pa3y101ueroca B ITPOLICCCC MOJIUMCPU3ALIUN:
OKBUBAJICHTHO CTPOCHUIO MOHOMEpaA

OTINYACTCA OT CTPOCHUA UCXOAHOTO MOHOMEpA

TOJIBKO B OTACJIBHBIX 3BCHBAX IMOJIUMCPA COXPAHACTCA

CTpoeHure cOCTaBHOT'O 3BEHA MOJIMMEpPa, 00pa3yronerocs B Mporecce MOJTNKOHICHCAIIH:

OKBUBAJICHTHO CTPOCHUIO MOHOMEpPaA
OTIINYACTCA OT CTPOCHUS UCXOAHOTO MOHOMEpA
TOJIBKO B OTACJIBHBIX 3BEHBAX ITOJIUMEPA COXPAHACTCA

HcuezHoBeHne MOJIEKyJ1 MOHOMEpA B MPOIIECCE MOTUMEPH3alnu:
MIPOMCXOIUT B KOHIIE Mpolecca

MPOUCXOJIUT HA PAHHUX CTAUAX PEAKIIUU

MPOMCXONUT B CEPEeIUHE Tpoliecca

HE TMPOUCXOTUT

Hcue3HoBeHrE MOJIEKYTT MOHOMEpPA B IPOIIECCE TIOTMKOHICHCAIIHH:
MIPOMCXONT B KOHIIE TTpoliecca

MIPOUCXOUT HA PAHHUX CTAAMIX PEaKIIUu

MIPOUCXOANT B CEpEAHE TpoIiecca

[Tpu nonukoHAeHCaMu 0Opa3oBaHKe NOJIMMEPa IPOUCXOAUT 3a CUET:
B3aMMOJCHCTBUS (PYHKIIMOHATIBHBIX TPYIIIT

pa3pbiBa KpaTHBIX CBS3EH

MIPOTEKAHUS [UKIN3ANN

MPOTEKAHUS OKUCIINTEIbHO-BOCCTAHOBUTENBHBIX TPOLIECCOB

OcnoxHsromuMH (HaKTOPaMu MPOTEKAHHS PEAKITUH MOJTHKOHICHCAIIUIO SIBIISIOTCSL:
LUKJIA3ALUS MAKPOMOJIEKYII

JECTPYKIIHSI MAKPOMOJIEKYIT

OnokupoBaHye (YHKIMOHAIBHBIX TPYIIIT MOJIEKYJIaMH PacTBOPHUTEIS

MOBBIIIEHHUE BSI3KOCTU PEAKLUOHHON CUCTEMBI

HEXXeJaTeJIbHbIE peakMy (PYHKIHMOHAIBHBIX TPYIII ¢ PACTBOPUTEIIIMHU

ConyTCTBYIOIIMMH MPOLIECCAMH PEAKITUI MTOTUKOHACHCAIIUH SIBIIIOTCA:
LUKIU3a10Us MAKPOMOJIEKYJT

JECTPYKIHSI MAKpPOMOJIEKYIT

OokupoBaHue (PyHKINOHATIBHBIX TPYII MOJIEKYIaMH PACTBOPUTEIIS
MOBBIIIEHHUE BSI3KOCTU PEAKLUOHHON CUCTEMBI

HeXKeJaTeJIbHbIE peaky (YHKIHUOHAIBHBIX TPYIII C PACTBOPUTEIISIMU

K ¢pusmuecknm comyTCTBYIOIIMM MIPOIIECCaM PEAKIIMH MOTUKOHIEHCAIIMA OTHOCST:
OnokupoBaHe (YHKINOHAIBHBIX TPYIIT MOJIEKYJIAMH PaCTBOPUTEIIS

MOBBILIEHNE BA3KOCTH PEAKLIINOHHOMN CHCTEMBI

HeXKeJaTeNbHbIE peakIuy QYHKIMOHAIBHBIX TPYII C PACTBOPHTEIISIMHU
BUIOU3MEHEeHUE (QYHKIIMOHATIBHBIX TPYIIIT

K xumuaeckum COIMTYTCTBYIOHUIUM IIpOoIeCCaM p€aKIU MMOJUKOHJACHCAIINN OTHOCAT:
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OnmokupoBaHue (PyHKIMOHATIBHBIX TPYII MOJEKYIaMH PACTBOPUTEIIS
MOBBIIIICHUE BA3KOCTH PEAKIIMOHHON CHCTEMBI

HEXeJaTeNIbHbIC PeaKIK ()yHKIIMOHAIBHBIX TPYIII C PACTBOPUTEIIAIMHU
BUJIOM3MCHEHUE (DYHKIIMOHAIBHBIX TPYIIIT

J11 HeoOpaTUMBIX TPOIIECCOB MOMKOHIACHCAIINN XapaKTePHbI:
BBICOKHE CKOPOCTH

MaJible 3HAYeHHUS DHEPTUN aKTHBAIHH

MIPOIIECCHI IK30TEPMUIHEI

Malible CKOPOCTH

0O0JIbIIINE 3HAYCHUS SHEPTUU aKTHUBAIIMH

Jyis 00paTUMBIX TIPOIECCOB TOJIMKOHICHCAIIUY XaPAKTCPHBI:
BBICOKHE CKOPOCTH

MaJible 3HAYeHUS DHEPTUN aKTHBAIHH

MIPOIIECCHI IK30TEPMUTHEI

Malible CKOPOCTH

0O0JIbININE 3HAYCHUS DPHEPTUN aKTHUBAIIHH

®daxTopH!, BIUAIONINE HA MOJIEKYJIIPHYIO Maccy MPOAYKTOB IMOJIMKOH/ICHCALINH!
1yOHHa MpeBpalleHus] MOHOMEPOB B MOJIUMED

COOTHOIICHHE UCXOIHBIX MOHOMEPOB

YCIIOBHS CHHTE3a

KOHIEHTpALH paiiKaJbHBIX HHUIIHATOPOB

paguanuoOHHOE U3TyUYEHHE.

JIJ1s NOCTHKEHUS BBICOKMX 3HaueHH MM moiy4aeMoro mojuMepa B Mmpoleccax MOJIUKOHICHCAUN TPeOyeTCs:

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

[Ipu mpoBeeHNM peakuy Mex(pa3zHOW MOTUKOHICHCAIIHH:
KOHCTaHTHI CKOPOCTH BBICOKHU

KOHCTaHTBI CKOPOCTH HU3KU

MpoLIECC MMPOBOJUTCS MPU HU3KUX TEMIIEPATYpax

MIPOIIECC MMPOBOIUTCS MIPH BHICOKUX TEMIIEPATypax

[Ipu npoBenernyn peakuun MexpazHON MOJINKOHICHCALUH:
[IOJTY4aeTCsl IOJIUMED € BBICOKOM MOJIEKYJISIPHON Maccoi
[IOJTY4aeTCsl IOJIMMEDP C HU3KOM MOJIEKYJISIPHON Maccou
o0pazyromuiics NoauMep pa3pyrIaeTcs

MOHOMEPBHI J1€3aKTUBUPYIOTCS

YKamnTe NpUMEp pCaKknu roMOIOJIUKOHACHCAIINU:

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

YkaxuTe NpuMep Peakiiui reTeporoMKOHIEHCAIINY:

NOH-R-COOH — [—0-R-CO —], + nH-0

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

U3 6uyHKIIMOHATBHBIX MOHOMEPOB B PEAKITUH MOJTUKOHICHCAIINH TTOJTyYar0TCS:
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JIUHEHHBIE CTPYKTYPHI MTOTUMEPHI
CeTYaThIe CTPYKTYPHI OJIMMEPHI
CIIUTBIC CTPYKTYPHI IOJIUMEPOB
TEPMOPEAKTUBHBIC MTOJTUMEPHI

W3 MoHOMEPOB € TpeMs 1 OOIBIINM YHCIOM (DYHKIIMOHANBHBIX TPYIIT B PEaKIWH MOJTHKOHICHCAIINN 00pa3yIoTCs:
JINHEHHBIE CTPYKTYPHI MOJIUMEPHI

CeTYaThIe CTPYKTYPHI HOJIHMEPHI

CIIUTHIE CTPYKTYPHI IOTUMEPOB

pPa3BETBJICHHBIC CTPYKTYPHI IOJIUMEPOB

I'oModyHKIIMOHATEHAS TTOMUKOHACHCAIINS — 3TO PEeaKIys 00pa30BaHUS MTOTUMEPOB U3 MOHOMEPOB:
C Y4aCTHEM OJIMHAKOBBIX (DYHKIIMOHATBHBIX TPYIIIT

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

C yJacTHEeM Pa3UYHbIX ()yHKIIHOHAIBHBIX TPYIII

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

I'etepodyHKIIMOHATIBHAS TOMUKOHAEHCALIUS — 3TO PEAKLUs 00pa30BaHMsI OJITMMEPOB U3 MOHOMEPOB:
C Y4acCTHEM OJMHAKOBBIX ()YHKLIHMOHAIBHBIX TPYIIIT

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

C YYacCTHEM Pa3IMYHBIX PYHKIUOHAIBHBIX TPYIIIT

nOH-R-OH + nOH-R-OH — [— O-R—11+ nH:0

MeTonuyeckne peKOMeHIaUH 10 MOAT0TOBKE K TECTY
[Tpy HOArOTOBKE K TECTYy HEOOXOAMMO YIIIyOJCHHO M3Yy4YHTh JUTEPATYPY MO KYpCY, OPUEHTUPYSCh HA
auTeparypy, pasmeriennyio B ObC www.Elibrary.ru, FOpaiit, koTopas 1mo TeMaTHke 0XBaThIBACT BCIO 00J1aCTh
I'YMaHUTAPHBIX 3HAHHUI U TIPeJHA3HAYCHA JJIsI UCIIOIB30BaHMs B IPOLIECCEe OOYUCHUSI B BHICLICH LIKOJIE.

Kpurepun ouennBanus. /|Jisg olleHKH Ka)XJI0My BEpHOMY OTBeTy maiite 1 Oamr. Jlanee momcunraite
o0yt cymMmmy HaOpaHHbIX Bamu 6amnoB. Onpenenure OlEHKY YpOBHS 3HaHUI Ha JaHHBI MOMEHT BPEMEHH.
OneHka ypoBHS TOJATOTOBJIEHHOCTH:

100% - 85% -BrICOKMUIA;

84% - 71% — nomycTUMBIH;

70% - 50% — KpUTUYECKHIA;

menee 50%— HeAOmyCTUMBIA.

IIpuMeps! peiiTHHIOBBIX 3aJaHMI1 110 JMCHMILIMHE
«Bbicokomosiexyasipubie coequnenusi» (ITK-1, IMK-2)

KonTtposbhas padora Nel
1 UYro sBnsieTcs KaTaau3aTOpOM aHHOHHOW MOJIMMEPU3ALIIH:
a) BEIIECTBa OCHOBHOTO, 3JIEKTPOJJOHOPHOTO XapaKkTepa, MIeJI0YHbIe METAIIIBI, UX THIIPHIIBI K AMUIBL;
0) opranndeckre coelMHeHUs] MeTaJIoB | 1 2 rpymm nepuoandeckoit cuctemsr J[.M. Menneneesa;
B) OpraHUYECKHE MIEPOKCHUIBL, THAPOIIEPEKHUCH, a30TCOCMHEHMS;
r) npotoHHbie KucioThl (H2S0s, H3P0s, HCIO4) u xucnotst Jibtonca (coenunerus Gpopmynst MeX,, rae Me
- meTayu, X - ranoren: BFs, A1C1s, SnCls)?

2. Bo cKOJBKO pa3 H3MEHHUTCS CpeAHsAs CTENeHb NOJMMEpPHU3aluH X T[oJIdMepa INpH MONUMEPU3ALHH
METHJIaKpUIIaTa B Macce, MHUIIUHMPOBAHHON pa3lioKeHHEM a30-0rc-u3o0ytuporutpuia npu 70°C, ecnu yBenTU4IATh
KOHIIEHTPALMIO HHUIKMATOPa B 4 pa3a (BIMSIHUEM PEaKLUH NepeJady LenH npeHedpeys):

a) He U3MEHUTCS;

0) yBeTHUHTHCS B 2 pasa;

B) YMEHBIIIUTCS B 2 paza;

) YMEHBLIUTCS B 4 pasa;

) yBEIUYUTHCS B 4 pasa.
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3. Ilpu pagukaabHOH COMOIMMEpPU3aLnu cTHpoja (A) u BUHUI alieTara (B) KOHCTAHTBI COMOJUMEPU3alliU PaBHBI
ra=55ur,70,01. ComonumMep Kakoi CTPyKTypbl 00pa3yercs, €Clii MOHOMEpHas cMech uMena coctas 1:17

a) AAAA B AAAA;

0) BBBB A BBBB;

B) ABABABAB;

r) AAAABBBB.

KonTtpoannas padora Ne2
1. Kakue MoHOMEpBI HY>KHO BBIOpaTh 115 IIOJIy4eHHs OJIMMEpa Kiacca MoJIuaMuaoB?
a) NH2-(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 MOXXHO TIOBBICHTH MOJICKYJISIPHYIO MaccCy TOJIAMepPa, MOITydaeMOTOMETOI0M 00paTUMOM
TIOJIMKOH/ICHCAIIUHY TIPU TaHHOH CTETICHU MpeBparieHus «Py»?

a) TOBBIIICHHEM TEMIIEPaTYPHI;

0) MOBBIIICHHEM KOHIICHTPAIIMU KaTaIn3aTopa;

B) ymaneHueM Boiaensiomierocs HMC;
I) BBEJICHHEM MOHO(PYHKIHOHAIBFHOTO MOHOMEpA.

3. Kak uzmeHutcst MosieKyssipHasi Macca MOJIMKOHAESHCALMOHHOTO TTOJIMMEPA, €CIIM B MOHOMEPHYIO CMECh
BBECTH MOHO(YHKIIMOHAJIBHBII MOHOMED?

a) HE U3MCHUTCS;

0) yBenmmuuTCH;
B) YMEHBIIHUTCA.

KonTtpoannas padora Ne3
1 Kakumu MeTogaMHu MOXKHO ONPE/ICIIUTh CPETHEMACCOBYIO MOJIEKYJISIPHYIO Maccy MojuMepa:

a) METOJaMH CBETOPACCESIHUS, YIbTpaleHTpuyrupoBanus, 1uQPy3nOHHBIM;

0) m3Mepsis CBOMCTBA, 3aBUCSIIME OT YHCJIAa YacTUI] B PacTBOpPE: OCMOTHYECKOE AaBJeHUE, 30yJIno- M
KPHOCKOTINS;

B) H3Mepss BI3KOCTh PAaCTBOPOB;

I) XMMHUYECKUH METOJ [0 KOJIMYECTBY KOHLEBBIX IPYIIIL.
2. Uro MOHO CKa3aTh O KayeCTBE PacTBOPHUTEJISI, €CIIM 3aBUCUMOCTh MPHUBEICHHON BSI3KOCTH PacTBOpa
IIOJINMEPA OT KOHLIEHTPALUU OIUCHIBAETCS. YPABHEHHUEM:

2
nnpue. = [77]+ 076 ’ [77] ) C
a) XOpOILUil pacTBOPHUTEID;
0) 9-pacTBOpHTEIB;
B) IUIOXOW PAaCTBOPHTEIH;
I) OJIHO3HAYHO OTBETUTH HENB3SL.
3. 3aBHCHMOCTP OCMOTHYECKOTO JaBJICHUS OT MOJEKYJSIpHOH Macchl TOJMMEpa W MPUPOABI
pacTBOpPUTENS B COOTBETCTBUU € BbiBoAaMu Diopu-Xarruuca
BBIPAKAETCSI YPaBHEHHEM:
1l
- =RT-(A +4,:C,).
C’2
Kak rpaguuecky MOXKHO TIPEJICTABHUTH 3Ty 3aBUCHMOCTB JIJISl TIOJTMMEPTOMOJIOTOB B OJTHOM PacTBOPUTETIE:
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RT

a) Beep MPSMBIX, IEPECCKAOIIUXCS B OJTHOW TOUKE | —— |;

2
0) mapaJIeNbHBIC IPSIMBIC C HAKJIOHOM B 3aBHCUMOCTH OT KOHCTAHThI XarTHHCA;
B) IIpsAMEIE, apaieabHbIe och adcimce (Az=0).

IIpuMepbl OM1€TOB K 3a4eTy MO JUCHHUIIMHE
«BpicokomoJiekyasipubie coequnenus» (IK-1, IMK-2)

BUWJIET Ne 1

1. Ilpeamer u 3amaun HAYKA O BBICOKOMOJICKYJIIPHBIX COCIUHEHUSIX. PONb MOIMMEpPOB B JKMBOHM MPHPOJE U HX
3HAYCHHE, KaK MPOMBINUICHHBIX MaTCPUAIIOB.

2. Crpykrypa nomumepoB. Kondopmanus makpomonekyi. [ HOKoCTs 1ienn moJIuMepoB.

3. YkaxuTte pa3inyusi B CTPYKType MOHOMEPOB ISl TOJIMMEPHU3AIMH U TIOJHKOHICHCAIINH.

BUWJIET Ne 2

1. OcunoBuble oTinunst BMC ot HMC. [IpuponHbie U cCHHTETHUECKHE TTOJIMMEpHI.

2. PamukanpHas momumepusanus. CrnocoObl MHUIMUPOBAHUS CBOOOTHO-PAIUKAIBHON MHOMMMEpHU3auu: (Goto-,
TEPMHUYECKOE HHULIMMPOBAHNE, UCIIOJIB30BaHNE XUMUYECKUX MHUIUATOPOB. [TprMepsrI.

3. Tlomumstunen. CrnocoObl monmydeHusi. CBOICTBa MaKpOMOJIEKYJ TMOJMATUIICHA, B 3aBHCHMOCTH OT CIOCOOOB
nonydenus. [Ipumenenue.

BUJIET Ne 3

1. Knaccuduxanus mosmmepoB o0 XUMHUYECKON IPUPOJIE AaTOMOB, 00Pa3yIOIIUX ITIaBHYIO LIEb I10JINMEpa.

2. MonekynspHas macca (MM) monmMmepoB, Kak CpeiHssi KOJMUYSCTBEHHAs] XapaKTEPUCTUKA MAacChl MOJIEKYI
MIOJIUMEPOB.

3. [MomunponmneH. CrocoOwI OMydeHMs, CBOMCTBA, IPUMEHEHHE.

BUWIET Ne 4

1. Knaccudukanus noauMepoB 1o MpHHAIICKHOCTH MaKPOMOJIEKYJIIBI K ONPEJCIICHHOMY KJIACCY XUMHUYECKHX
coenHeHUH. [Tpumepsl.

2. Peakunu oTBepkaeHHA. IHUIIMAaTOPBI M KaTaIn3aTOPbl OTBEPXKIACHHUS. TouKa reneo0pa3oBaHusl.

3. [Ipu noHHOI MOTUMEPHU3alMU BUHUIIBHBIX MTPOM3BOIHBIX aKTUBHBIM IICHTPOM sIBIIsieTCsl KapOnoH. Pacmonoxure

B HOpH,Z[Ke yBeﬂquHI/IH peaKHHOHHOﬁ AKTUBHOCTU CJICJIyIOHII/Ie Kap6KaTI/IOHBI:
(CH3)30+; (C5H5)3C+; CH3+; CHs — CHzJr

BUWIET Ne 5
1. T'omomosuMepsl U COMOTUMEPHI, TUIIBI COMOINMEPOB. [Ipumepsl.
2. IIpupona pacreopoB BMC. CgroiicTBa pacTBopoB noiuMepoB. OrpaHHueHHOE W HEOTpaHHUEHHOE HaOyXxaHue.
da30BbIe AUArPaMMBbl COCTOSHHUS PACTBOPOB NOIUMEPOB. CTyIHH.
3. Pacnonoxnute MOHOMEpHI B TIOPSAKE YBEIMUSHNS HX AKTHBHOCTH B PEaKIIUH OJIMMEPH3aIHN:
oymaouen; u300ymuaen; aKpuioHUmpuil, CMupos; MpUxiopdImuieH

BUJIET Ne 6
1. Knaccuduxanus mosmmepoB M0 TeOMETPUHN CTPOCHHS UX LIeTIeil MAaKpOMOJIEKYII.
2. Metoapl omnpeneneHUs MOJIEKYJSIPHOM MacChl IOJMMEPOB: OCMOMETPHUYECKHH, BHCKO3MMETPHUUYECKUH,
¢ Hy3UOHHBIH.
3. Pacnionoxxure HUXke NPUBEEHHBIE PACTBOPUTENN B OPSAAKE YMEHBIIEHMUS], C X YYaCTHEM, CKOPOCTHU NEepenadn
uenu 1151 OONbIINHCTBAa MAKPOPaIUKAJIOB:

IMUNOEH30T, YeMbIPEeXXIOPUCIBIIL YeNepoO; 2UOPOXUHOH, AMUHBL; MOLYOI; eHO
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BUJIET Ne 7

1. OcHoBHble monsATHA XUMuH BMC: MoHOMEp, monmmep, OJUroMep, MaKpoOMOJIeKyJla, MOJIUMEpHas IIeMb, 3BEHO
IeTH, CTeTeHb nojauMepu3anun. Csa3p Mexry MM MoHOMepa n nonmmepa. Crienudrka MOHATHS «MOJICKYIIIpHAS
Macca NoJIMMepay» NPUMEHHUTENFHO K IOTUMEPHBIM BEILIECTBAM.

2. VloHHas moiuMepH3anysl, €e 3aBUCUMOCTh OT IPUPOBI MOHOMEPA U TUIIA IPUMEHIEMOT0 KaTaln3aTopa.

3. TonmmzoOytrinen. CriocoObl MOTyYeHHs, CBOMCTBA, TPUMEHEHHE.

BUJIET Ne 8
1. Kmaccuduxanus moimmMepoB MO XapaKTEPUCTHKE PETYISIPHOCTH CTPOSHHs TMIaBHOH nenu. [Ipumepsr.
2. XuMHYeCKHE PeaKky ¥ XMMUIECKHUE TIPeBpaIleHus oauMepoB. [lonnmepananoruyabie MpeBpaieHus.
3. Pacmonoxute crnemyromue MOHOMEpPHl B IOPSIAKE YMEHBIIEHHS OTHOCHUTENBHOM AaKTHBHOCTHM B PEaKIMU
KaTHOHHO-LIETTHOM COMOIMMEpHU3aLiN:
uzonper; N-MemoKCUCMUPON, CMUPOIL, U300YMULEH, GUHULAYEeMAam,; MemuiMemaKpuiam

BUWIET Ne 9

1. Katanu3zaTopsl KATHOHHON NOJUMEPU3aLUU, POJIb COKATAIM3ATOPOB. MexaHu3M npouecca. JIeMEHTapHbIE
CTaJluu, UX CKOPOCTb.

2. Kimaccudukanus mommMepoB 1O NPUHAICKHOCTH MaKpOMOJIEKYJIBI K OTIpe/IeIEHHOMY KIacCy XUMHUYECKUX
COCAMHEHHH, 10 XUMUYIECKOM PHUPOAE aTOMOB, 00pa3yIOIIMX [VIABHYIO Lenb noaumMepa. [Ipumeps.

3. YKaxuTe npuMep peaxiuu roMo- ¥ reTepOonoINKOHIEHCAINH:

nOH-R-COOH — [—0-R-CO —], + nH20

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

nH:N-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.0O

BUWJIET Ne 10

1. CTpoeHre MOHOMEPOB, CIOCOOHBIX BCTYIATh B PEAKIUIO TOJMKOHAeH AN . DYHKIIMOHAIEHOCTE MOHOMEPOB U
UX CIIOCOOHOCTH 00OPa30BHIBATH JIMHEHHBIE U ceTYaThie noimmepsl. [Ipumepsr.

2. Tpu pusndeckux cocTosiHus aMOp(hHBIX MOIUMEpoB. TemiepaTypsl epexooB: Temmnepatypa crexinoBanus (Tc)
u temneparypa tekydect (T).

3. [lomyuenue peHombHO-hOPMaTbAETHAHBIX CMOJ (HOBOJAYHBIC, PE30JIHHBIE).

BUWJIET Ne 11

1. Karnonnas noiaumepusanus. Katanusatops! 1 cokaTanu3aTopsl. BiausiHIe mpupoasl pacTBOPUTEISL.

2. OmnpenerneHue  MOJNEKYJSIPHOTO — Beca  TMOJMMMEpa  BUCKO3UMETPHUYECKHM  METOIOM,  METOJaMu
YIBTPaeHTPU(PYTUPOBAHHS, CBETOPACCESHUS.

3. HonuBuHunxnopud. CriocoObl MoIy4eHusi, CBOMCTBA, IPUMEHEHHE.

BUWJIET Ne 12

1. AHMOHHAs TOJIMMEepHU3alus, IPUMEHIEMbIE B peakIiy Kataau3aTopbl. OCHOBHBIE CTaIUH MPOIIecca.
2. Peakuum JecTpyKIMHM U CIIMBaHUS TOJIUMEpPHBIX Leneil. ®dusnueckas JAECTPYKIMs, XUMHUYECKAs
THAPOJIUTHYECKAS TECTPYKIIUS TeTEPOIETTHBIX ToTuMepoB. [Ipumepsl.

3. Ilonuypetansl. [lonydyenue, npuMeHEHNE.

BUJIET Ne 13

1. Crioco0bI IpoBeicHUs peakiuy nomMmepusanuu. [lonuvepusanus B Macce, pacTBOpe, IMYJIbCHH.

2. Tepmuueckas, XUMHUYECKasi, OKUCJIMUTEIbHAs IECTPYKLHA, MEXaHU3M pEaKIU OKHUCIEHUS MOJIUMEPOB.
AHTHOKCHUIAHTHI.

3. lonmunakpunonutpui. [lonydenue, npruMeHeHHE.
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BUWJIET Ne 14

1. [omyueHue NOIMMEPOB METOJOM IOJIMKOHJCHCAIIUU: €€ OCHOBHBIE OCOOCHHOCTH, OTIMYUE OT PEAKIHH
MOJIMMEPHU3AIIIH.

2. TepmomexaHWdeckue KpuBbIE aMOP(HBIX TOINMEPOB. BrusHHME MOJEKyIsIpHON Macchl MOJIMMEpPOB Ha
TEMIIEPATypy CTEKIOBAHHUS.

3. Hanmmure YpaBHEHHUE MMPECKPAIICHUA POCTA LCTIU IPU NTOJTYUCHUH IMOJIUaMHUI0B, ITYTEM ,I[O6aBJ'IeHI/I$I KHUCJIOTBI.

BWJIET Ne 15

1. Tunmel peakuuii NOOJIMKOHACHCALMM. PaBHOBECHas W HEPAaBHOBECHAs NOJUKOHJAEHCALUs, TIOMO- U
reTepornonukoHeHcanus. [Ipumepsr.

2. Tpu HUBHIECKUX COCTOSIHUS aMOP(HBIX TMONMUMEPOB. TeMmepaTypsl MepexoI0B: TeMneparypa crekimoBanus (T)
u remnepatypa TekyuectH (Tx).

3. Kak Ha3bpIBalOTCSA MONUMEpPHI, monydeHHble U3 MoHomepoB: CH,=CH-CH,-CHs; CH,=CHCI u CH,=C(CHs)..
Kakumu criocobamu UX Mmorydaror.

BUJIET Ne 16

1. Peaknum JecTpyKIMM W CIOUBAHUS MOJMMEPHBIX Ieneid. @Dusmyeckas AECTPYKIHMSA, XHMHYECKas
THAPOIUTHYECKAs TECTPYKIHUS IETEPOLCITHBIX OINMEPOB.

2. ®uU3NYEeCKUX COCTOSHUS aMOP(GHBIX MOJMMEPOB. BiusHue MONEKYISIPHON Macchl MOJIMMEPOB Ha TEMIIEPaTypy
CTEKJIOBaHHUSI.

3. [Momuctrpon. CriocoOsI OTydeHus, CBONCTBA, TPUMEHEHHE.

BUJIET Ne 17

1. MeToap! mosry4eHus: BBICOKOMOJIEKYIAPHBIX coeinHeHnH. KaTnoHnHas mommMepu3anusi.

2. Ilpupona pactBopos BMC. CpolicTBa pacTBOpoB nonuMepoB. OrpaHHYeHHOE U HEOTpaHHYCHHOE Ha0yXaHue.

3. B uem oTnmure paBHOBECHOH MONMKOHACHCAIIMU OT HEpaBHOBECHOW? B kakoMm ciydae mosydaercsi oJIuMep ¢
0oJ1ee BBICOKOIH MOJICKYJISIPHOM Maccoi U mouemy?

BUJIET Ne 18

1. ArperatHbie u (a30BBIe COCTOSIHUS BENIECTB. AMOP(HBIE, KPHCTALTHIECKHE, KPUCTALTU3YIOIIHECS TTOJINMEPBI.
2. Tumpl peakuuil MOJMMKOHAEHCAlMW. PaBHOBecHass W HEpaBHOBECHas MOJMKOHAEHCALUS, TOMO- H
reTeponoyiMkoneHcanus. Ilpumepsl.

3. Tlepeuncnure BO3MOXHBIE MeETOABI (TIPUEMBI) TIOBBIIICHUS MOJICKYJSPHOW Macchl ToNMMepa IpH
MOJIMKOHICHCALINH.

BUJIET Ne 19

1. Knaccudukanus moiumMepoB MO MPUHAUICKHOCTH MAKPOMOJIEKYIIBI K ONpPENeIeHHOMY KIIACCy XMMHYECKUX
COEIMHEHUH.

2. OTHOCHUTENbHAs, TIPUBEJEHHAs W XapaKTePUCTHUECKas BA3KOCTh. CBs3b XapaKTEPUCTHUECKON BS3KOCTH C
MOJIEKYJIApHOI Maccol monuMepa. CpeIHEBI3KOCTHAs MOJIEKYJIIpHAsl Macca oJuMepa.

3. Momustunen. CrocoObl nojiaydenus. CBOHCTBA MaKpOMOJIEKYJ IMOJMITHIICHA, B 3aBHCUMOCTH OT CIIOCOOOB
nonydenus. [Ipumenenue.

Jns mpoBeneHnsT TEKYIIET0O M WTOTOBOTO KOHTPOJS HCIONB3YIOTCA CIIEAYIONINE OIIEHOYHBIE CPEACTBA:
MMMChMEHHBIE JIOMAIITHUE 33JaHHS 110 BOIIPOCaM, TECTOBBIE 3aJaHMs. MakcuManbHas OIeHKAa TEKYIIero KOHTPOJIS
3HaHWM 3a cemecTp - 40 6ayioB.

PyOexxHBI KOHTPOJL 3HAHWUW OCYIIECTBISIETCS 2 pa3a 3a ceMecTp B QopMe KOMITBIOTEPHOTO
TecTUpOBaHUs. MakcUMaJlbHas OLIEHKA PYOEeKHOT0 KOHTpoIs - 30 Gaios.

3ayeT MoJy4aroT CTYACHTHI, MOJIyYUBIIHE B CyMME IO UTOraM TEKYIIEro U pyOeKHOTO KOHTPOJISE HE MEHee
50 Gaiw10B. B mpoTHBHOM Cilyyae CTYACHTHI CAAIOT IOMIOJHUTENbHBIN 3a4€T B yCTHOU opme.
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8.3. IIpoMeKyTOUYHBIH KOHTPOJIb 3HAHUH, YMEHHI U HABBIKOB

HroroBas olLieHKa CKJIAAbIBACTCSl KAaK CPEIHEB3BEIICHHAs 110 pe3yJIbTaTaM BCEX OLICHMBAEMbIX
paboT Ha MPOTSHKEHUU CEMECTPa, KyJla BXOJIAT MOCEIIeHUe JEeKIUNH U 1a00paTOPHBIX 3aHITHI, OTBETHI
U JIOTIOJTHEHHS Ha JTAOOPAaTOPHBIX 3aHATUSAX, KOHTPOJIbHbIE paObOThl (KOHTPOJIBHBIE CPE3bl IO UTOTaM
MOJTYJISI).

IIpomexyTOYHBIN KOHTPOJIbL - WUTOrOBas OLEHKA 3HAHUM CTYAEHTA, OCYLIECTBIIETCS I10
HAKOMUTEJIbHOI cHCTeMe CYMMHpPOBAaHUEM OajuioB, MOJIYYEHHBIX B IPOIECCE TEKYIIEro U pyOex HOro
KOHTPOJISL.

dopMa IPOMEKYTOUHOIO KOHTPOJIS — 3a4eT.

[IpoBeneHue TeKyIero U NpoOMeKyTOYHOIO0 KOHTPOJIS 1O TUCLHUIUIMHE OCYLECTBIISIETCS B COOTBETCTBUU
¢ Monoxennem COT'Y !

«[Tomoxxennem o GAIBHO-PEUTUHTOBOW CHCTEME OLIEHKHM YCIEBAaEMOCTH CTYACHTOB IS HarpaBlICHHUH
OakanaBpuaTa M creuHaguTeTa (enepasbHOr0 TOCYJapCTBEHHOTO OHOKETHOTO 00pa3oBaTeNbHOTO
yupexaeHusi Beicmiero oOpasoBanusi «CeBepo-OCeTHHCKHI TOCYIapCTBEHHBIH YHHBEPCHUTET HMEHHU
Kocra JleBanoBruua XerarypoBay, yTBepkAeHHbIM Npuka3zoM pexkropa oT 01.10.2021 r., Ne 226.

banibHasg cTPYKTypa OLeHKH

Dopma koHmpons Maxce. koxr-
BO 0ajsioB
Teky1ias oneHKa CTyJCHTa B T€UeHUE |-8 HEIeIn COCTONT 3! 20
* BrinonHeHus 3ajaHuil Ha TPAKTHYECKUX 3aHATHIX 10
* BpITOJTHEHUS JOMAITHUX 3aJITaHUI 5
* CaMOCTOSTEIIbHBIX paboT 5
1-51 pyOesxHast micbMeHHas KOHTPOJIbHAs paboTa 15
Texymias oneHka cTyaeHnTta B redenue 10-15 Hemenn coCTONT u3: 20
* BrinonHeHus 3ajaHuil Ha TPAKTHYECKUX 3aHATHIX 10
* BpITOJTHEHUS JOMAIIHUX 3aJaHHI 5
* CaMOCTOSTEIIbHBIX padoT 5
2-51 pyOe)XHasi MICbMEHHAast KOHTPOJIbHas paboTa 15
Hroro 70

MeTtoauka (GOpMHUPOBAHMS PEe3yJIbTUPYIOLIEH OLEHKH 2

B xozie Texy1iero KoHTpost CTyeHThl MOTyT Habpars 0-70 Ganios:

1 1 pyOekHAsI aTTeCTALMSI -MAaKCHMAJIbHO 35 0a/1J10B; U3 HUX:

Or 0 no 15 GamnoB (pyOexHasi aTrecTalys) — TeCTHpoBaHHME B LeHTpe TectupoBanusi COI'Y wnm
YKa3bIBa€TCsl HUCMOJIb3yeMass MpHM M3YyYeHUH JaHHOW JUcUMIUIMHBI (opma (muchbMeHHas paboTa,
KOJUIOKBHYM, 3CCe H T.11.);

Or 0 no 20 OGamnoB(Tekyllias OIEHKa) — aKTHBHAs paboTa 3a JaHHBIM IEpuoJ] Ha CEMHHAPCKHUX
(IpaKTHYECKUX ) 3aHATHSIX

2-51 pyOeKHasl ATTECTAIMSA — MAKCHMAJILHO 35 0aJ/10B; U3 HUX:

Ot 0 10 15 GamnoB(pyOeskHas aTTecTalus) — TeCTUpOBaHue B rieHTpe TectupoBanus COI'Y;

Ot 0 10 20 6ansIoB (TeKymnias OleHKa)— akKTUBHAsl paboTa 3a JaHHBINA MEepHo/1 Ha CEMUHAPCKUX
(IpaKTHYECKUX ) 3aHATHSIX

[IpomeKyTOUHBIN KOHTPOJIb:

st 3x3amena:

3a ycTHBIN OTBET Ha SK3aMeHe cTyIeHT nonayyaet 0-30 6asos.

! Tonoxenne o TeKyleM KOHTPOJIE YCIIEBAEMOCTH M IIPOMEXKYTOUHOH aTTECTAMU OOYyYaroUIMXCS 10 00pa30BATENLHBIM
IporpamMmaM BBICIIEr0 0Opa3oBaHUSI — MporpaMmamM OakajiaBpuaTta, MaructTparypsl u crenuanurera B COI'Y.(B mocnennei
penaxuuu ot 08.07.20 1. IIp.Ne 173)
2B coorserctuu ¢ INonoxkennem o BPC orenuBanus 00y4aromumxcs O4HOi (OPMBI 110 06pPa30BaATENLHBIM IPOrPAMMaM
BEICIIIETO 00pa30BaHus — MporpaMmam OakanaBpuata u cnennanutera B @T'5OY BO COI'Y (ot 05.03.2018 1., ip.Ne 47)
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ATTecTanus CTYICHTOB OCYILECTRBISIETCS COMIACHO cleayomemMy rpaduky: 1-it cemectp:
1-s1 pyOexxHast arTecTanus — 8-9 Henenu cemecTpa
2-1 pyOexxHasi arTecTalusi — mocienHss (MPeAmOoCeaHssl) HeAens ceMecTpa 2-ii ceMecTp: 1-1 pyOexHas

artectanus — 8-9 Henenu cemMecTpa 2-51 pyOekHas aTTecTalus — INoCIeHss (IPEANOCIeIHss) HEEN ceMecTpa’,

Metoauka (JOpMHPOBAHMS Pe3y/IbLTHPYIOIIEl onenKu®
B xo11e Teky111er0 KOHTpOIIS CTYIeHTBI MOTYT HabpaTs 0-70 Oaswios:
1 —s1 pyOeKHAS ATTECTAIMS - MAKCHMAJIBLHO 35 02/1J10B; M3 HUX:
ot 0 10 15 6amnos (P1) - arrecranronHast (pyOexxHast) KOHTPOJIbHAs paboTa;
ot 0 10 20 6amtos (T1) - Tekymias paboTa CTy/IcHTa B TCUCHHE pyOeKa.
2-51 pyOe;KHAS ATTECTAIMS — MAKCHMAIbHO 35 0a/J10B; U3 HHUX:
ot 0 10 15 6amnos (P2)- arrecraimonnas (pyoexHas) KOHTpOJIbHas padoTa;
ot 0 710 20 6amtos (T2) - Tekymias paboTa CTy/IcHTa B TCUCHHE pyOeKa.
CTyneHThl, TIONYYUBIIHE B XOJA€ TEKymero u pyoexkHoro kouHtpois 50-70 6amioB aBTOMaTHYECKH

IIOJIy4aroT «3auer.

PesynbTHpyromas orieHKa CkiIaabBaeTcs mo coorBercTBytomieit bPC gopmyre.

IIxana nToroBoi akageMu4eckou ycneBaeMocT
CTY/IEHTOB O TUCIUIIUHE

Cucrema ounenok COI'Y
Dopma KOHTPOJIS Cymma 6aJ1J10B HazBanmue
86 - 100 OTJINYHO
DK3aMeH 71-85 XOPOIIO
50-70 YIOBJICTBOPUTEIIHEHO
3auét 50-100 3a4TEHO
0-49 HE 3a4TCHO

Iloxa3aTes i M KpUTEPUU OLIECHUBAHMS KOMIIETEHLUMI HA Pa3JIMYHBIX 3TaNaX UX (pOPpMUPOBaAHMS,

OINMCAHHE HIKAJ OLCHUBAHUA

YpoBeHb c(hOpMUPOBAHHOCTH KOMIIETEHIIHIA

YPOBEHB YPOBEeHb)»
He JIOCTUTHYT» (50-70 6an10B)
(menee 50 6as10B)

«MuUHUMAJIBHBII «MHUHHUMAJIBHBIA «CpenHuii ypoBeHb»

(71-85 6ansoB)

«BbICOKHI YPOBEHb»
(86-100 6annoB)

Komnemenyuu ne Komnemenyuu Komnemenyuu Komnemenyuu
chopmuposanvi. cchopmuposanvi. chopmuposanol. chopmuposanoi.
3uaHus  OTCYTCTBYIOT, | ChopMUpOBaHEI 3HaHus oOmIMpHbIe, | 3HAHUS TBEpPJbIE,
YyMEHHS W HaBBIKH He | 0a30BbIe CTPYKTYpBI | CUCTEMHBIE. apryMEHTUPOBAHHBIE,

c(hOpMHUPOBAHBI. 3HAHUU. YmMenus HOCST | BCECTOPOHHHE.
YMeHust pparMeHTapHbI | PePOAYKTHBHEIH YMeHus YCIIELIHO
u HOCSIT | Xapakrep, MPUMEHSIOTCS K
PENpPOIYKTUBHBIN MIPUMEHSIOTCS K | PELICHHUIO KaK TUIIOBBIX,
XapakTep. peIIeHuo THTIOBBIX | TAK W HECTAHIAPTHBIX
HeMoHCTpUpyeTcs 3a1aHUM. TBOPUYECKUX 3aJaHUM.
HU3KUN ypoBeHb | JleMoHCTpupyeTcs HeMoHCcTpupyercs

8 Ilonoxenue o o 63J’IJ’IBHO-p€ﬁTHHFOBOﬁ CUCTEMEC OLCHKH YCII€BACMOCTU CTYACHTOB JId HaHpaBJ’IeHI/Iﬁ 6aKanaBpMaTa u

crenuanureTa GpeaeparbHOro rocy1apCTBEHHOTO OI0KETHOTO 00pa30BaTeIbHOTO YUPEKASHHS BBICIIEro 00pa3oBaHus
«CeBepo-OceTHHCKHI rocyiapcTBeHHbIH yHuBepcureT nmenu Kocra JlesanoBuua Xeraryposa» (ot 01.10.2021 r., mp. Ne

226).
4 Tam xe.
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CaMOCTOATCIIBHOCTHU
MIPAKTUYECKOT'O HAaBbIKA.

JIOCTaTOYHBIA YPOBEHb
CaMOCTOSITEILHOCTH
YCTOMUYUBOTO
MIPaKTUYECKOTO HABBIKA.

BBICOKHH
YPOBEHBCAMOCTOSTEIIHH
OCTH, BBICOKAs
aJalTHBHOCTH
MPAKTHYECKOTO HAaBBIKA

Onucanue KpurTe

PUCB OLICHUBAHUA

OOyuaromuiics Ob6yuaromuiics Obyuarommuiics OO0yuarommuiics
JIEMOHCTPUPYET: JEMOHCTPUPYET: JIEMOHCTPUPYET: JIEMOHCTPUPYET:
- CYLIECTBEHHBIC | - 3HaHWS | - 3HAHWE U IOHUMAaHue | - riryOoKwue,
npo0enbl B 3HAHUSX | TEOPETUYECKOTO OCHOBHBIX BOIIPOCOB | BCECTOPOHHUE u
yueOHOro MaTepHana; MaTepuaia; KOHTPOJIMPYEMOTO apryMEHTUPOBaHHBIE
- JOITYCKAOTCS | - HEITOJIHbIE OTBETHl HAa | O0beMa MPOrpaMMHOIO | 3HAHWUSA HPOTrPAMMHOIO
HNPUHIUIINAIEHBIE OCHOBHBIE BOIIPOCHI, | MaTepuaa; MaTepHaia;
omMOKN MpH OTBETE HAa | OIMOKK B OTBETE, | -  TBEpAblE  3HAHUS | - IOJHOE TMOHUMaHHE
OCHOBHBIE BOIPOCHI, | HEAOCTaTOUYHOE TEOPETHUYECKOTO CYILIIHOCTHU u
OTCYTCTBYET 3HAHME U | IOHMMaHHE CYIIHOCTH | MaTrepuaa. B3aMMOCBSI3U
IOHUMAaHUE OCHOBHBIX | M3JIaraeéMbIX BOIIPOCOB; | -CIIOCOOHOCTh paccMaTpuBaeMbIX
MOHATUI U KaTErOpuil; - HEYBEpPEHHBIE U | yCTaHaBJIMBAaTh U | IPOLIECCOB U SIBICHUM,
- HETMIOHMMAaHHUE | HETOUHbIE OTBETHl HA | OOBACHATH CBSI3b | TOUHOE 3HaHHE
CYLIHOCTHU JOTIOJTHUTEIJIbHBIE NPAaKTUKA W TEOPHH, | OCHOBHBIX IIOHATHH B
JOTIOJTHATEIbHBIX BOTIPOCHI; BBISIBIISITD paMKax o0CyKIaeMbIX
BOIIPOCOB B  paMKax | - HEJ0CTaTOYHOE | MPOTUBOPEYHS, 3aJ]aHuH;
3aJaHul; BJIaJICHHUE JINTEPATYPOH, | MpoOJIeMbl U TEHACHLUH | - CIOCOOHOCTH
- OTCYTCTBHUE YMEHHS | PEKOMEHIOBaHHOMN Pa3BUTHS; yCTaHaBJIMBATh "
BBITIOJTHSTh MIPOTPaMMO - NpaBUIIbHBIC U | OOBSCHITD CBSI3b
NPaKTUYECKUE 3aJaHus, | JUCLUIUIUHBL KOHKpETHBIE, 0e3 | MPaKTUKU U TEOPHUU;
MpeTyCMOTPEHHBIS - yMmeHue 0e3 TpyOBIX | TpyOBIX OIIMOOK, OTBETHI | - JIOTUYECKH
pOrpaMMoin ommnboK pemats | Ha MOCTaBJICHHBIE | MOCIEN0BaTEIbHEIE,
JUCLUIUINHBL; MPAaKTUYECKUE 3aJaHMsl, | BOIPOCHI; coJiepXKaTeNbHBIE,
- OTCYTCTBHE | KOTOpbIE crexnyer | - YMEHHE  pelaTh | KOHKPETHbIE u
TOTOBHOCTH BBITIOJIHUTD. MPaKTUYECKUE 3aJaHusl, | HCUEPIIBIBAIOIIUEC
(cmocobHOCTH) K KOTOpBIE CJeIyeT | OTBEThI Ha BCE
JUCKYCCUM M HHU3KYIO BBITIOJTHUTB; 3aJjaHus, a  TaKke
CTENeHb KOHTAKTHOCTH. - BJAJE€HHE OCHOBHOM | OTIONHUTENbHbIE
JIUTEpaTypo, BOIIPOCHI
PEKOMEHI0BaHHOM 9K3aMEHATOPA;
pOrpaMMon - yYMEHHE  pelaTh
JUCIUATUTAHBL MPaKTUIECKUE
- Hajnu4yue cOOCTBEHHOW | 3afaHus;
000OCHOBAaHHOM IIO3ULIMHA | - CcBOOOIHOE
1o 00CYX/Ia€MbIM | UCTIOIB30BaHKE B
BOIIpOCaM. OTBETax Ha BOIPOCH
Bo3moxHbBI MaTepHajIoB
HE3HAYUTEIIbHbIE PEKOMEH/I0OBaHHOM
OTOBOPKH M HETOYHOCTH | OCHOBHOH u
B PACKpBITUH OTAEIBHBIX | JOMOJHUTEIbHON
MOJIOKEHUH  BOIIPOCOB, | JTUTEPATYPHI.
MPUCYTCTBYET
HEYBEPEHHOCTh B
OTBETax.
Onenka Ounenka Ounenka Ounenka
«HEY/IOBJIETBOPUTEJb | «Y/IOBJIETBOPUTEIBHO | «XOPOILIO» / «3a4TEHO» «OTJIHYHOY /
HO» /He 3a4TeHO » / «3a4TEHO» «32YTEHO»
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9. YuebGHo-MeTOoaAMYecKOe U MHPOPMALMOHHOE 00ecTeYeHue U CHUILTMHBI

a) Jluteparypa ocHOBHasn

1.Cemuukos [0.J1. Beicokomonekymnsipable coeaunenus. - M.: Akanemus, 2014. — 363 c.

2. Kupees B.B. BricokomonekyinsapHble coenquaenus. — M.: FOpaiit, 2015. — 602 c.

3. Xakumyminn IO.H. Xumus u ¢usuka nomumepoB. Puznyeckoe COCTOSHUE IOJIUMEPOB: ydeOHOE
nocobue / Xakumysmud F0.H. — Kazauns : U3gatenscreo KHUTY, 2017.—-141 ¢.—ISBN 978-5-7882-2215-8.
—  Tekcr: anektponnbiii /[ DBC "KoHcynbrant  cTyzmeHTa'": [caiiT]. - URL:
http://www.studentlibrary.ru/book/ISBN9785788222158.html.

4. CeupugoB E.b. Kuura o momumepax: CBONCTBA M NPUMEHEHHE, UCTOPHUS M CETOAHSIIHUA JI€Hb
MaTepUaioB Ha OCHOBE BBICOKOMOJICKYIsipHbIX coenuHennit / E.b.Cupumos, B.K.JlyOoBoit —
Apxanrensck: U] CADY, 2016. — 392 c. — ISBN 978-5-261-01096-8 — Tekcrt: snektponnsiii // 9bC
"Koncynberant cryaenta": [caiit]. — URL: http://www.studentlibrary.ru/book/ISBN9785261010968.html.
5. llununa O.T. TepMudeckuil aHaIN3 B U3y4eHHH MOaUMepoB : yueOHoe mocodue / O.T.HIununa, B.K.
Mumnrazosa, B.A. Tletpos, A.B. Kocrouko. — Kazans : MznarensctBo KHUTY, 2014. — 99 c. — ISBN:
978-5-7882-1538-9 — Tekcr : snekrponnsiii // DBC "Koncymbrant crymenta" : [caiit]. — URL:
http://www.studentlibrary.ru/book/ISBN9785788215389.html.

6. Ky3neno B.A. [IpakTukym 10 BBICOKOMOJIEKYISpHBIM coequHeHusM. / B.A Ky3nenos; MunucTepcTBO
obpazoBanus u Hayku P®, denepanbHoe TOCyAapcTBEHHOE OIOKETHOE 00pa30BaTEIbHOE YUPEKIACHUE
BBICIIETO MPO(GECCHOHATIBHOTO 00pa3oBaHusi «BOpOHEKCKHI TroCylapCTBEHHBIH YHHBEPCHTET». —
Boponex: Wzmarenbckmii mom BI'Y, 2014. — 167 c. : cxem., Tabn. — (YueObuuk BopoHexckoro
rocyJapCcTBEHHOTO YHUBEPCHUTETA). —  Pexum  gocrtyna: o MO/MHCKE. — URL:
http://biblioclub.ru/index.php?page=book&id=441593. — bubauorp. B kH. — ISBN 978-5-9273-2141-4.

0) Jlutepatypa J10NOJHUTeIbHAS

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

Kaprun B.A., Cnomunckuii I'.JI. Kpatkue ouepku o GU3MKOXUMUHU OIUMEPOB. - M. : Xumus, 1967.

-175c.

9. DHuukIONenUs MOJUMEPOB B 3-X Tomax. - M.: CoBerckas sHuukionenus. 1972, 1974, 1977.

10. Iyp A.M. BeicokoMoteKy sipHbIe coenHeHus. - M.: Beicias mkosa, 1981. — 656 c.

11. TIpakTHUKyM MO BBICOKOMOJICKYJISIPHBIM cOeIMHEHUsIM 11011 peA. Akaz. B.A. KaGanosa. - M.:
«Xumust», 1985.

12. tuneman WM. TexXHONIOTHS MTOJUMEPOB MEAMKO-OMOIOTHIECKOT0 Ha3HaYeHUs. [Tomumepbl
HOPUPOIHOTO MPOUCXOKACHHs: yueOHoe nocodue. / M. U. Illtuneman — 2-¢ u3a. (311.). — M. :
BUHOM, 2016. — 331 c. — ISBN 978-5-93208-198-3 Tekcr : anexrponnsiii // IBC "Koncyaprant
crymenra": [caiir]. — URL: http://www.studentlibrary.ru/book/ISBN9785932081983.html.

B) MporpamMmMHoe obecnieueHue u HTepHeT-pecypcebl:
ObecnieueH J0OCTYN K COBPEMEHHBIM NMPO(ECCHOHAIbHBIM 0a3aM JaHHBIX, WH(OPMAIMOHHBIM

CIIPaBOYHBIM M IOUCKOBBIM crcTeMam (oubimorexa COI'Y), 2024 r.:

IBC «Yuupepcuterckas oudaunoreka ONLINE» — obecnieunBaer 10cTyn K Hanboee
BOCTpE0OOBAHHBIM MaTepuaiaM yueOHON U HayYHOU JIUTEepaTyphl IO BCEM OTPACIIM 3HaHUM OT
BEAYIINX POCCUICKUX U3AaTeNbCTB. Pecype coaepkut yueOHUKH, yaeOHbIe TOCOOUs, MOHOTpaduH,
MIEPUOINYECKUE U3JaHUs, CIPABOYHHKH, CIIOBAPH, SHIMKJIONEINH, BUJIEO- U ayITMOMaTEPHUAIIBI,
WJUTIOCTPUPOBAHHBIE N3/IaHUS 10 UCKYCCTBY, XYI0XKECTBEHHYIO JINTEPATYpPy U B HACTOSALIEE BpEMS
conepkuT oyt 100 Teic. HauMeHoBaHui. TpedyeTcs perucTpanusi.

IBC «Hayunas 3jekTpoHHas 0udauoreka eLibrary.ru» — xpynneiimas B Poccun
AJIEKTPOHHAS OMOIMOTEeKA HAYYHBIX IMyOJIMKAITMK, 00Iagaronas 00raTbiIMi BO3MOKHOCTSIMH TIOMCKA U
aHaJM3a Hay4YHOU MH(OPMAaLIUHU, 00eCIIEUNBACT POCCUICKUM YUSHBIM 3JIEKTPOHHBIN JOCTYI K
BEAYLIMM MHOCTpaHHBIM Hay4yHbIM u3nanusM. Ha ceroaust mocetutensim eLIBRARY.RU noctymnnsl
pedepatsl 1 MOJTHBIE TEKCThI OoJiee 38 MIIH HAYUHBIX MYOJUKAIMI U TATEHTOB, B TOM YHUCIIE
ANeKTpoHHbIE Bepcun 6osee 5600 poccuiickux HayqHO-TEXHMUECKUX KypHaioB. Cbimie 4500
POCCUICKMX HaY4HBIX >KypHAJIOB pa3MeIleHbl B OeCIIaTHOM OTKPBLITOM JiocTyne. CaMoCTOosTeNIbHAs
pEerucTpanys Ha caure.
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YuupepcanbHas 0a3a nanHbix EastView — nosHOTeKCTOBBIN A0CTYI K 80 HAUMEHOBAHUAM

Hay4HbIX XypHaoB. Jlorun: Khetagurov. [Tapons: Khetagurov.

. IBC «KOHCYJbTAHT CTY/IEHTA» — CTYJCHUYECKAs SJCKTPOHHAs OMOINOTEKA IO MEAULIUHCKOMY
u (apMaleBTUUECKOMY 00pa30BaHUIO, a TAKXKE MO0 €CTECTBEHHBIM U TOYHBIM HayKaM B LIEJIOM.
Tpebyercs peructpanusi.

. 9B C «IOpaiiT» — oOpa3zoBarenbHasl cpe/ia, BKIIOYAOIIast BAPTYaIbHBIN YATATBHBIN 3a71
y4eOHUKOB M yU4eOHBIX TOCOOUIT OT aBTOPOB M3 BEAYIIMX BY30B Poccuu 1o BceM HaIrpaBieHUSIM U
CHEIHAIbHOCTSIM, MIpe/ijiaraeT MpenoiaBaTessiM BO3MOKHOCTh UCTONIb30BaHUs KoHCTpyKTOpa ruOKux
KYPCOB, C IIOMOILIbIO KOTOPOT'O IPEI0IaBaTENb MOXKET CO31aTh CBOW YHUKAJIbHBIN KypC U
aIalITUPOBATh €ro Mol 00pa3zoBaTeNbHbIE MPOrPAMMBI PA3HBIX YPOBHEH MOATOTOBKHU.
https://urait.ru/info/courses?utm_sour...m_campa. TpeOyercs perucrparus.

. Polpred.com — oTkpbITas 3JIeKTpOHHAast OMOIMoTeuHas cructemMa «JlesoBbie Cpe/IcTBa MacCOBOMA
nHbOpMaUN» IpeJUIaraeT A0CTyn K ctaThsiM 600 IeoBBIX ra3eT, KypHaIOB, HHPOPMAreHTCTB C
apxuBoM 3a 20 set, 0630p CMU; m03BOJISET OCYIIECTBIATH HHTEPHET IMOUCK, IIPOCMOTP U 3arpy3Ky
MaTepHalioB yepe3 pyOpHKaTOp MOKMCKA, BBIBO HA ME€YaTh WM COXPAaHEHHUE KOIUY MaTepHajIoB IS
JUYHOTO ucnoiab3oBaHus. https:// www.polpred.com/?ysclid=Inu8u3...2w7734263

. HauwmonanbHas 3jiekTpoHHas 6ubauorexa (HIB) — denepanbHas rocyaapcTBEHHAs

nH(pOpMalIMOHHAs cUCTeMa, PEeAiaraeT AOCTYIl K ePEBEACHHBIM B 3JIEKTPOHHYIO (OpPMY KHUTAM,

BKJTIOYAsl PeJIKKE M LIEHHBIE M3/IaHus, PYKOIHCH, TUCCepTalnu, aBTopedeparsl, MOHOTpaduu,

W30U3JIaHUsl, HOTBI, TATEHTHI, IEPHOIUYECKYIO JTUTEpaTypy U KapTorpaduueckue u3gaHusl.

be3Bo3mesHbIi gocTyn kK o6bekTaM HOb Bo3MoskeH uepe3 KOMIBIOTEPHI, PACIIOJIOKEHHbIE Ha

TEPPUTOPUHU YUTATIHLHOTO 3aJia JIEKTPOHHBIX pecypcoB Hayunoii 6ubnuoreku COI'Y.

https://rusneb.ru/?ysclid=Irrpkgq2alr745161760

. IleuaTHble HepuoanyecKue u3aanusa Ha 2024 rox

o SpringerCustomerServiceCenterGmbH (0a3a maHHBIX, cojaepiKallie 3JIEKTPOHHBIC H3JIaHUS
m3narenberBa  SpringerNature 3a mepmox 2011 — 2017 rr. (MONMHOTEKCTOBas KOJUICKIHS B
kosmyecTBe 46 332 KHHUT)

. eLIBRARY.RU [DnextpoHHBI pecypc|: HaydHast a5eKTpoHHas 6ubimoreka. — URL:
http://www.elibrary.ru

. N3narenbctBo «FHOpaliT» [DNEKTPOHHBIN pecypc]: aeKTpoHHO-O0ubanoTeunas cucrema. — URL:
http://biblio-online/ru

. VYHuBepcurerckast 0ubimoreka online [D1eKTpoHHBIN pecypc]: 3IeKTPOHHO-OUOIMOTEUHAS
cucrema. — URL: http://www.biblioclub.ru

. ObC "KoncynbranT cryaenta" ( http://www.studmedlid.ru )

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

PeKOMEHIlyeMbIe HHTEPHET-aApeca nmo XuMHm:
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

Ba3bl JaHHBIX:
1. Scopus https://www.scopus.com/
2. Web of Science https://clarivate.com/webofsciencegroup/solutions/web-of-science/
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IlepeyeHs JUIIEH3HOHHOTO ¥ CBOOOHO PACTIPOCTPAHSIEMOr0 MPOrPaMMHOI0 odecreyeHus,

[IpOrpaMMHOE OOeCIieueHHE T PeJaKTHPOBAHUA XUMUIecKuX hopmyi IsisDraw (cm. cnucox nuoice).

HCOﬁXO[[I/IMOFO JJIAl OCBOCHUS IJUCHUIIJIHHDBI:
naket MicrosoftOffice (MicrosoftOfficeWord, MicrosoftOfficePowerPoint), AdobeReader, WinDjView,

Ne i/ HaumenoBanue Ne norosopa(siuneH3ust) Crpana
NMPOU3BOUTETb
1 Windows 10 Enterprise | Ne 4100072800 Microsoft | CIIA
' Products (MPSA) or 04.2016r
5 Windows 10 Pro for | Ne 4100072800 Microsoft | CILIA
' Workstations Products (MPSA) or 04.2016r
3 Windows 8.1 Enterprise | Ne 4100072800 Microsoft | CIIA
' Products (MPSA) or 04.2016r
4 Windows 8.1 | No 4100072800 Microsoft | CIIIA
' Professional Products (MPSA) ot 04.2016r
5 Windows 8 Enterprise Ne 4100072800 Microsoft | CIHA
' Products (MPSA) ot 04.2016r
5 Windows 8 Professional | Ne 4100072800 Microsoft | CLLIA
' Products (MPSA) ot 04.2016r
7 Windows 7 Enterprise Ne 4100072800 Microsoft | CIHA
' Products (MPSA) ot 04.2016r
8 Windows 7 Professional | N 4100072800 Microsoft | CIHA
' Products (MPSA) ot 04.2016r
9 Office Standard 2016 Ne 4100072800 Microsoft | CIHA
' Products (MPSA) ot 04.2016r
10 Office Standard 2013 Ne 4100072800 Microsoft | CIHA
' Products (MPSA) ot 04.2016r
11 Office Standard 2010 Ne 4100072800 Microsoft | CIHA
' Products (MPSA) ot 04.2016r
12 Cucrema TtectupoBanus | Ne468 or 03.12.2013  UII | Poccus
' Sunrav WEB Class Cynrarynun P.T.(6eccpouno)
IIporpammuoe Ne C//108 or 29.08.2017 | Poccus
o0ecnieueHue 1C: | (MmakcumyMm-co¢T) OeccpoyHO
13 IIpeanpusrue.
' byxranrepckuii  Yuer.
TunoBass KoHUTYpaLUs
8 cereBast Bepcus
Cucrema KOMITBIOTEpHOH | JInmeH3us FSF/Debian
14. BepcTkr MikTex (CBoGomHOE MpOrpaMMHOE
obecnieueHue) (6ecCpovHo)
15 Kasperksy Endpoint | 1o 22.01.2024 Poccus
' Security
[Iporpammuoe CBobosHoe nporpammuoe | CIITA
obecrnieueHue Ui | obecnieueHue(OeCCpOUHO)
16. pEeIaKTUPOBAHUS
XUMHUYECKUX popmyn ISis
Draw
Cucrema noucka | Ne ot 22.01.2043 Poccus
17 TEKCTOBEIX (meitictButenen go 22.01.2025)
' 3aMMCTBOBAaHUI ¢ OAO «Antu-Ilnarnar»
«Antumnnaruar.BY3»
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[Iporpammuoe NeKIT /108 ot 29.08.2017 c¢ | Poccus
18 oOecrieueHue 1C: | OO0 «Makcumym» (6eccpodHO)
' [Ipeanpusitue 8.3
Y1paBieHue TOprosiei
[Iporpammuoe NeCJl./  Nel26., 01.07.2020r. | Poccus
19 oOecnieueHne «MAKCHUMYM-
' 1C:3apmiata u kaapel | CODT» 6eccpouno
rocC.yupexxJeHus 8
[Iporpammuoe NeCJ1/76 01.03.2017r. | Poccus
20. obecrnieueHue «MakcumMyM-copt» (beccpouHo)
1C:0r0KeT.
ABTOMaTH3MPOBAHHAA CBuzeTenbpeTBO o| COry
cuctema «YTpaBjieHHE — | TOCYJapCTBEHHON pEerucTpanuu
21. JHexanat BPC» IIPOrpaMMBbl TUISL OBM
Ne2015611830 oT
06.02.2015r.(6eccpouHo)
[Iporpamma 111 OBM | Pa3zpabotka cory | cory
«bank  BompocoB s | CBUAETEIBCTBO 0
KOHTPOJISI 3HAHHI» rOCy/IapCTBEHHOW perucTpanuu
22.
IIPOrpamMMBl JUIS O5BM
Ne2015611829 ot 06.02.2015r.
(6eccpouHo)
[Tmansr BO Ne2191-24, ot 12.01.2024 r. | Poccus
23. (Tex.mogmepxkka g0 26.02.2025
r.) OO0 JIMMHUC
[Tnaner CI1O 12.01.2024 Ne2192-24 | Poccus
24, (mommucka H OOHOBIICGHHS JIO
16.02.2025)
(0 Jlaboparopum | Nel157-23 ot 29.03.2023 OOO | Poccust
MMUC JIMMUC
(Jexanar, IIK,
25.
Benomoctu,
TecTtupoBaHue, UHTEpHET
pacuimpenue u ap.)
26 VSDESK Ne 210406/01 ot 06.04.2021r. | Poccus
' NII 1,A.Cepreesnu
27 «l"amakTuka» OO0OOQ Tanaktuka UT gorosop Ne | Poccust
' 120320/1/A ot 14.03.2022
DIRECTUM RX - | OOO l'amaktuka UT morosop Ne | Poccus
28. Cucrema anextponnoro | 120320/1/A ot 14.03.2022
JIOKYMEHT0000poTa
29 MOODLE becninatHoe CIIIA  (GecnutatHOE
' POCCHIICKOE)
30 «"anaktuka PY3» Jlunensust 6eccpouHas Poccus
31 JInunbIi kabuHer | Jlunensus Geccpoyunas Poccus
' abuTypHeHTa
32 JIngHbIi kabuner | JIunensus 6eccpounas Poccus
' CTYICHTa/COTPYAHUKA
DJIeKTpOHHAS https://dvs.rsl.ru Poccus
33. 6ubnuoreka Tpebyercs  peructpauuss B
JICCepTaIu u | 6ubnuoreke COI'Y
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https://dvs.rsl.ru/

aBTOpedepaToB

PI'B(OB/1 PI'B)
ObC"VYuuBepcurerckas | https://biblioclub.ru Poccus
34. 6ubmorexka ONLINE" Tpebyercs  peructparnus
6ubmmoreke COI'Y
3BC «Hayunas | http://elibrary.ru. Poccus
35 AJIEKTPOHHAS Tpebyercs  perucrpanus
' oubmuoreka eLibrary.ru» | bubnmorexke COI'Y
36 YHuBepcanbHas 0a3 | https://dlib.eastview.com CIIA
' naHebix East View
3BC «KoHncynprant | http://www.studentlibrary.ru Poccus
CTYICHTa Tpebyercs  perumcrpanus
Crynenueckas 6ubmoreke COI'Y
AJIEKTPOHHAS
oubnmmoreka o
37. MEAUIIMHCKOMY u
(dapmaneBTUIeCKOMY
00pa30BaHUI0, a TaKXKe
0  €CTECTBEHHBIM W
TOYHBIM  HaykamM B
IEJIOM.
3BC «tOpaiit» - | www.biblio-online.ru Poccus
oOpa3oBarenbHas cpena, | TpeOyercs — peructpanus
BKJIFOUAIOIIAs ouonuorexke COI'Y
BUPTYaJIbHBIN
YUTAJIbHBINA 3ai
38. y4eOHUKOB W y4eOHBIX
nocoOui OT aBTOPOB W3
Benymux By30B Poccum
M0 BCEM HaIpaBICHUSIM
U CTICITUATEHOCTSIM
39 KOII (momen Ha | becrtatHoe  (mepeBeneH Poccus
' SHIEKCE) PEKUM ITPOCMOTPA)
40. Pycl'apn OecruraTHoe Poccus
41. ViPNet Poccust
42. BKC Otkpertoe 10 OecruiaTHoOe
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I') MeTOHYeCKHe YKa3aHHsl, pa3padoTaHHble cocTaBuTeassMu PaGoueii mporpaMmmsl.

1. Yueopuna T.M. Beeoenue 8 Xxumuio 8blCOKOMONEKYIAPHLIX COeOUHeHul: y4ed.-MeTo. mocodue
JUTSI CTYJICHTOB XUMHUKO-TeXHOJIoTHUecKkuX ¢akynbTeToB. /T.M.Uuropuna; ®I'bOY BO «Cesepo-
Ocertunckuii rocynapcrBenusiii yausepeutet uM. K.JI. Xeraryposa» — Bnanukaskas, 2018. — 87 c.

2. YHueopuna T.M. IIpaxmuxym «Bvicokomonekynaphvie coeounerusy: y4e0.-METOA. MocoOue aJis
CTY/ICHTOB XHMHKO-TEXHOJIOTUYECKOTO (hakynpTeTa (OakanaBpuar), HampaBI€HHE — XHUMUSA
(04.03.01) / T.M. Yuropuna; ®I'bOY BO «CeBepo-OceTHHCKHIA TOCYIapCTBCHHBIN YHHBEPCUTET
nM. K.JI.XerarypoBa» — Bnanukaskas, 2018. — 44 c.

IIpogeccnonanbHble 6a3bl JAHHBIX U HHTEPHET-PeCyPChI

Poccuiickas HanmoHaILHAS oubmnorexa

http://nlr.ru/

HarnmonanwsHas 2JieKTpoHHas OMOIMoTeKa

https://rusneb.ru/

Poccuiickas rocynapcTBeHHas 6ubiuoreka

https://www.rsl.ru/

Enunoe oxHO goctyma K MHGOPMAIMOHHBIM
pecypcam

http://window.edu.ru

Karasor snekTpoHHBIX OMOJIMOTEK

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

bubinoreka yueOHOM U HAyYHOW JIUTEPATYPHI

http://sbiblio.com/biblio/

OnexkTpoHHas OubIMoTeKka y4eOHBIX MaTEpPHaIOB IO
XUMHHU

http://www.chem.msu.su/rus/elibrary/

Hay4no-nonyJisspHbIi )KypHaJI « XUMHsSI U )KA3HbBY

https://www.hij.ru

Springer  eBooks:  ApxuB  kHur  Springer,
ormybonukoBaHHBIX B 2019 romy. IlomHorekcroBas
KOJJIGKIMSI ~ JJIEKTPOHHBIX ~ KHUT  H3/aTeJIbCTBA
Springer Nature 1o pa3iIM4HbIM OTpacisiM 3HAHUN

http://link.springer.com

ITonHoTekcToBas KOJIJICKI{HUS AJIEKTPOHHBIX
KypHaioB  m3parensctBa  Elsevier B.V. 1o
pPa3IUYHBIM OTpaCisIM 3HaHUH, BKIIOYAIOIIAs He
MeHee 2500 HauMEeHOBaHUM JIEKTPOHHBIX KYPHAJIOB

http://info.sciencedirect.com/techsupport/journal
s/freedomcoll.htm

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/

HYLE. International Journal for Philosophy of | http://www.hyle.org/journal/concept.htm
Chemistry
Springer Journals: basza nmamnHbIX, Ccomepkamias | http:/link.springer.com

MOJTHOTEKCTOBBIE JKypHabl Springer Journals mo
Pa3IUIHBIM OTPACIISAM 3HAHHN

Springer Nature Protocols and Methods: basa
JaHHBbIX, coZCpiKaias KOJIJICKIINU HAayYYHBIX
IIPOTOKOJIOB 110 PA3JIMYHBIM OTPACIIAIM 3HAHUU

protocolsmethods.springernature.com

baza maHHBIX «SCOPUSH

https://www.scopus.com/

Baza manaeix «Web of Science»

https://clarivate.com/webofsciencegroup/solution
s/web-of-science/

63


http://nlr.ru/
https://rusneb.ru/
https://www.rsl.ru/
http://window.edu.ru/
https://elementy.ru/catalog%20/g31/elektronnye_biblioteki
https://elementy.ru/catalog%20/g31/elektronnye_biblioteki
http://sbiblio.com/biblio/
http://www.chem.msu.su/rus/elibrary/
https://www.hij.ru/
http://plato.stanford.edu/entries/chemistry/
http://www.hyle.org/journal/concept.htm
http://link.springer.com/
https://www.scopus.com/
https://clarivate.com/webofsciencegroup/solutions/web-of-science/
https://clarivate.com/webofsciencegroup/solutions/web-of-science/

10. MaTepuabHO-TEXHUYECKOE OCHAIIleHHE TUCIUTLIUHBI:

HanmeHnoBanue moMeIeHui JUIst IPOBEACHUS BCEX BUAOB yUeOHOU
NesTeIbHOCTH, IPEAYCMOTPEHHON Y4eOHBIM IJIAHOM, B TOM YHCJIE IOMEILECHHS
JUIS CAMOCTOSITENIbHON PabOTHhI, C YKa3aHHUEM MEPEeYHsI OCHOBHOT'O
000pyI0BaHus, y4eOHO-HAIJISIHBIX TOCOOMH U UCIIOJIB3YEMOTr0 IPOrPaMMHOI0
obecreueHus

Anpec
(MECTOIOJI0KEHHE)
MIOMEIIECHUN UIA
MPOBEJICHUS BCEX
BHJIOB y4eOHOMH
JeSITeILHOCTH,
MPeyCMOTPEHHOMN
y4eOHBIM IIJIAaHOM (B
cllydae peanu3aluu
o0Opa3oBaTeNbHOMI
MIPOrpaMMBbI B CETEBOI
dbopme
JIOTIOTHUTEIHHO
YKa3bIBACTCS
HAaUMEHOBaHUE
OpraHM3aIHH, C
KOTOPOU 3aKJII0UECH

JIOTOBOD)
YueOHble ayIUTOPMM /JJs TPOBeJeHMs 3aHATHI JIEKHHOHHOro THMA,|Poccuiickas
CEMHHApPCKOI0 THIIA, KypCOBOTO IPOEKTUPOBAHMS (BbINOJIHEHUS] KypcoBbX |Denepauusa, 362025,

paloT), rpyNMnoBbIX U MHAUBUAYAJIbHBIX KOHCYJIBTAIMM, TEKYIIErOo KOHTPOJIS U
MPOMEXYTOUHOW  aTTECTallMM, a TaKKe  CaMOCTOATENbHOH  paboThI
o0yJaroIuxcs: MpernojaBaTeIbCKUil CTOJ, CTYJd, CTOJBl M CTYJIbs JUId
oOyuatomuxcs, kadempa.

O6opynosanue: IIpoekrop Epson EB 735Fi. KoMIUIEKT IOCTaBKH:
(KkperuteHue A MPOEKTOpa, IMIHYp MUTAHUS MPOEKTOPa, MarHUTHO-MapKepHas
JIOCKa lmr, HoytOyx «AVICUDJITEXHO» - I
C TPOTPaMMHBIM OOECTIeYeHHEM, BBIXOJIOM B ceTh WHTEpHET W JOCTynOM B
3JIEKTPOHHYIO HH(POPMALIMOHHO-00pa3oBarenbHyto cpeny COI'Y.
[Mporpammuoe obecnieuenue: Windows 7 Professional, Office Standard 2016,
Cucrema tectupoBanust Sunrav WEB Class, Cructema KOMIBIOTEPHOW BEPCTKH
MikTex, Kasperksy Endpoint Security, Ilporpammuoe obecrieueHue st
penaktupoBanus xummdeckux (opmyn Isis Draw, CucremMa mOMCKa TEKCTOBBIX
3auMCcTBOBaHUN «AHTUIUIaruaT.BY3», Ilporpamma mist 9BM «bank Bompocos
st KoHTpouist 3HaHuiy, VSDESK, Yenyru cBsi3u (oCTyn K ceTH WHTEpHET),
MOODLE, JInunslif kabuHet ctyaeHTta/corpyanuka, KOII (nomeH Ha sHIekce),
Pyclapn, ViPNet

Pecniy6nmka CeBepHas
OceTus — Ananus,
ropoa BnanukaBkas,
yi1. Baryruna,

nom 44-46, y4eOHBI
kopiryc Ne 7,

aya. Ne 604

KoMnbloTepHslii Kiacc:

MIPEToIaBaTeNbCKUIM CTOM, CTYJ, CTOJBI U CTYJIbs ISl 00y4aroIuXcsl, KaccHast
JOCKa.

Ob6opynoBanue: HMHTepakTHBHOE MyJIbTUMeIUItHOE 00OpyAOBaHHE (JOCKa,
MPOEKTOP), KOMITBIOTEPHI ISl KOMITBIOTEPHOTO KJilacca B KOMIUIEKTE - C
IPOrpaMMHBIM OOECIIE€YeHHEM, BBIXOJAOM B CeTh VHTEpHET W JOCTYNOM B
AJIEKTPOHHYIO MH(POPMAIMOHHO-00pa3zoBarenbHyto cpexy COI'Y. Ob6myqarens-
PELMPKYIAATOpP BO3AyXa yhbTpaduoneToBelii Oaktepuruaneiii OPYbB-3-5-
"KPOHT"- 1 .

ITporpammuoe obecneuenue: Windows 7 Professional, Office Standard 2016,
Cucrema tectupoBanust Sunrav WEB Class, Cucrema KOMITBIOTEpHOH BEPCTKH
MikTex, Kasperksy Endpoint Security, IlporpammHoe oOecrnieueHue is
penakTupoBaHus Xxummudeckux dopmya Isis Draw, Cuctema moucka TEKCTOBBIX

Poccuiickas
®enepauust, 362025,
PecniyOnmnka CeBepHas
Ocetus — Ananus,
ropoj Bianukaskas,
yi. Barytuna, nom 44-
46, y4eOHBII KoOpIyC
Ne 7, ayn. Ne 602
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3auMcTBOBaHMM «AHTUIIAruat.BY3y, [Iporpamma nius 9BM «bank BonmpocoB
s KoHTpouis 3HaHuiy, VSDESK, Yenyru cBsi3u (OCTyn K ceTH MHTEpHET),
MOODLE, JInunsrit kabunet crynenta/corpynauka, KOII (1oMeH Ha sHIEKce),
Pyclapn, ViPNet.

bu6anorexka, B TOM 4HCIE€ UWTAIbHBIA 3al: CTOJNBl U CTYNbS JUIA
00y4aroImuxcs, KOMIOBIOTEPHl B KOMIUIEKTE — C MPOTPaMMHBIM 00ECIIEYCHHEM,
BBIXOZIOM B ceTh MHTepHET M NOCTYNOM B 3JIEKTPOHHYIO HH(OPMAIOHHO-
obpazoBatenbHyto cpeny COI'Y

ITporpammuoe obecneucuue: Windows 7 Professional, Office Standard 2016,
Cucrema TectupoBanust Sunrav WEB Class, Cucrema KOMITBIOTEpHO# BEPCTKH
MikTex, Kasperksy Endpoint Security, IIporpammuoe obecredueHue s
penakTupoBaHus XuMudeckux Gopmyn Isis Draw, Cucrema morcka TeKCTOBBIX
3auMcTBOBaHMi «AHTUILAruar.BY3», Ilporpamma nns 9BM «baHk BonpocoB
s KoHTposisi 3HaHuiy, VSDESK, Yenyru cBsi3u (ocTyn K ceTd MHTEpHET),
MOODLE, JInunsrit kabunet crynenta/corpynuuka, KOII (1oMeH Ha sHIekce),
Pyclapn, ViPNet

«HanunonanpHas anekrponnas 6udnunoreka» ®I'BY «PI'by, «ObpazoBatenbHas
nnatdopma FOPANUTY, DBC"Yuusepcuterckas 6ubnunorexka ONLINE" | DBC
«Hayunas snexTpoHHas 6ubanoTeka eLibrary.ruy, YHuBepcaibHas 6a3 TaHHBIX
East View, OBC «KoHcynpranT cryaeHra» «MenunuHa. 3apaBOOXpaHEHUE
BO», Wudopmanmonno-ananutudeckas cuctema SCIENCE INDEXOOO
HAYUYHASA DJIEKTPOHHAS BUBJIMOTEKA (RU), YHuBepcaabHble 0a3bl
nmaHHbIX «ABUC

Poccuiickas
Oenepauust, 362025,
Pecniyonnka CeBepHas
OceTus — Ananus,
ropoa Branukaskas,
yIL
Leperenn/BaryTuHa,
aom 16/19, yuaeOHbIi
kopiryc Ne 6

JlabopaTtopuss ®dusnyeckoii, KoJJI0UAHOH XuMun (BbIicOKOMOJIEKYISIPHBIX
COeIMHEHMIT) U1l TPOBEJICHHs 3aHATHH CEMHHApPCKOro THUIlA, JJAOOPAaTOPHBIX
3aHATHH, KypCOBOTO TIPOCKTUPOBAHUS (BBIMOJIHEHUS KYPCOBBIX pabor),
IPYNIIOBBIX ¥ HHAWBUIYaJbHBIX KOHCYJBTAIMM, a TakKe CaMOCTOSATENBbHOM
paboThI 0OYJAOIIINXCS:
IIPENoIaBaTeNIbCKUM  CTOJ, CTYyJ, CTOJIbI
71a0b0paTOPHBIE CTOJIBI, KJIACCHAs J10CKa.
Ob6opynoBanue: IlepcoHanbHBI KOMIBIOTEP B KOMIUIEKTE C MPOrPaMMHBIM
o0OecrieyeHrneM, BBIXOJOM B ceThb VIHTEpHET M JOCTYIIOM B 3JEKTPOHHYIO
nH(pOopMalMOHHO-00pa3oBareibHyto cpeny COI'Y,

[Ipoexktop Epson EB-735F1 Kommiekt moctaBku (KperuieHue sl MPOeKTopa,
IIHYp NUTaHusA) — lmr.,

Hoyt6yxk [poussoaurens OO0 "AUCUDJITEXHO" — 1mr.,

[Tporpammuoe obecrneuenue: Ilporpammuoe obecneuenne: Windows 7
Professional, Office Standard 2016, Cucrema TtectupoBanuss Sunrav WEB
Class, Cucrema xommbtoTepHoii Bepctku — MikTex, Kasperksy Endpoint
Security, IIporpamMHoe oOecrieueHre Uil PEAAKTUPOBAHUS XHUMHYECKUX
dopmyn Isis Draw, Cucrema moucKa TEKCTOBBIX  3aUMCTBOBAaHHIA
«Antumnaruat.BY3», Ilporpamma nns OBM «baHk BOIpocoB At KOHTPOJIS
3Hanuity, VSDESK, Vcnyru cessu (moctyn k ceru unrepHer), MOODLE,
JInunblil kabunet crynenrta/corpynnuka, KOII (nomen Ha sHaekce), Pycl'apa,
ViPNet

JlabopaTopHoe obopynoBanue: : [lIkad BeITsKHOM ¢ MoaBoA0M Bojibl [IIB HBK
900IIIACT+ c caHTeXHUKOH 1T., Yue6HO-1a00paTOpHBIA  KOMILIIEKC
"duzndeckas M KomIonaHas Xxumua'" — 1 miT.

Ileur wmydenpnas OKIIC-10 — 1 mT. Hegenomerp «H®M»-1 mit.
Konnykromerp «Oxcnept -002-6H» -1mmr. Jlaboparophsiii noromep «M-510»-1
mrt. pH-merp-mmumuBonsT™MeTp «pH-150MU»-2 wmr. Pedpaxromerp «PD-
454y - lmr. Memanka marautHas «I[19-6110» ¢ mogorpeBom-2 mr. dotomeTp

U CTYJIbA JIA 06yqafoumxc;1,

Poccuiickas
Oenepanysl,
PecniyOnuka
CeBepnas Ocerus

Ananws,

ropoa BrnanukaBkas,
yi. Barytuna, nom 44-
40,

yueOHbIN kopmyc Ne 7,
aya. Ne 114

362025,
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30M3 K®K-3-01 - 1 mT. Mukpockon OuHOKyIspHbIH "Mukmen-1"- 1 mr.
Amnanuzarop «@moopat 02-2M» - 1 wit. bans Bogsaas asyxmectHas UT-4302E
ULAB — 1 mr. Cnextpodoromerp [19-5300BU — 1 mt. HarpeBarenbHast muinra
ES-H3040 - 1 mr. Lenrpudyra Tagler nacronpnas naGopaTopHas
MeaunuHackas mo TY — 1 mr. [onmspumerp kpyroBoit CM-3 -lmT. Becn
anamutudeckue SHINKO HT 84RCE — 1 mr. Becsr Texanueckue M-ER — 3
mr. Cymwnesbiid mkag IIC-80-01-CITY — 1 wr., ymerpasBykoBas Stegler
10DT (10m, 20-80 °C, 240W) — 1mT., Y4e6HO-TaGOPAaTOPHBIH KOMILIEKC
aKoJorus (MpodecCHOoHATbHASI KOMIUICKTAIMsI) — 11T.
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