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1. Crpykrypa, u 001asi TPyA0€eMKOCTDb AHCIUILJINHBI.
OO0m1as TpyA0eMKOCTh JUCIUIUIMHBI COCTABISIET 3 3aueTHhIC eauHuUIlbl (108 yaca).

Ounas popma o0yueHus
Kypce 4
Cemectp 7
Jlexumn 36 dac.
[IpakTuueckue (cemuHapckue) -
3aHSTHSI
JlaGopatopHble 3aHATHUS 54uac.
HToro aynnTOopHBIX 3aHATHI 90 gac.
CamocrosTenpHas padoTta 18 gac.
KonTposnb -
9K3aMeH -
3auer 7
OO1iee KOTUIECTBO YaCOB 108 uac.

2. Heaun ocBoeHHUs TUCHMITIUHBI

Llenpro m3ydyeHUs: Kypca BBICOKOMOJIEKYJSIPHBIX COECIMHEHUM B COOTBETCTBUM ¢ DenepaibHbIM
roCy/lapCTBEHHBIM 00pa30BaTEIbHBIM CTaHAAPTOM I10 HAMNpPaBIEHUIO IOATOTOBKU (CHEUAIBHOCTH)
04.03.01 Xumuss u YpOBHIO BBICIIErO 0Opa3oBaHusd OakalaBpHaT, YTBEPKIECHHOMY MPHKa30M
Muno6pHayku Poccun ot 17 utonst 2017 roma Ne 671;

®I'OC BO - OakamaBpuatr mno HampasieHuto noarotoBku 04.03.01 Xwumwusi, yTBepk IACHHOM

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

MunucrepctBom roctuniuu PO 2 asrycra 2017 r., peructpaunonusiii Ned7644), ¢ n3MeHEHUIMH,

BHECEHHBIMHU NPHKa30M MUHHCTEPCTBA HAYKH U BhICIIero oopasosanusi PO or 8 despans 2021 r.

Ne83 (3apeructpupoBan MunucrepctBoMm toctunuu P® 12 mapra 2021 r., perucrpanroHHBIN

Ne62739):

ABJIAETCSA: JaTh CTYJEHTY 3HaHMsI OCHOB XMMHHU BBICOKOMOJIEKYJISIPHBIX COCIMHEHUH, CBEICHUN O
BOXHEHIINX MOJMMEPU3AIMOHHBIX W IOJMKOHJCHCAIIMOHHBIX IIpolieccax, 3aBUCUMOCTEH MEXay
COCTaBOM TIIOJIMMEPOB M MX CTPOCHHMEM, KOTOpBIE CIY)XXaT T[OATOTOBKE CTyJeHTa K Oynymien
npodeccuoHaIbHOM  JeATEIbHOCTH B 00JACTSIX HAyYHO-HUCCIIEN0BATEIbCKONW, TEXHOJOTUYECKOH U
NeAarornyecKomu.

3amavya Kypca — (hopMHpOBaHHE TBOPUECKU pPabOTArOMIMX CHEIHATIMCTOB C Pa3BUTHIM HAYYHBIM
MBILUIEHHEM, 00JIaJaoIuX He0OXOAMMBIM 3aracoM 3HaHUi B 06sacTu o01Iel 1 HeOpraHUYecKol XUMHUH,
CIOCOOHBIX MCIOJIb30BaTh TEOPETHMUECKHUE 3HAHMSI MPU PEIHICHUU NMPAKTUYECKUX 3a/1ay, MPOSBIAS MPH
3TOM CaMOCTOSTEIbHOCTh, WHUIMATUBY, a TaKKe B HEOOXOJUMBIX CIydasX — YMEHHE y4acTBOBATh B
MPUHATUU KOJUIEKTUBHBIX PEIIeHUH, BBIOUpast HanboJsee ONTUMalIbHbIE U3 HUX.

N3yueHune NaHHOM TUCHMILIMHBI CIYKUT HMOJATOTOBKOHM CTyleHTa K Oymyuiei mpodeccuoHaaIbHON
NEeSITeNbHOCTM B 00JacTaX —  HAy4YHO-UCCIIENOBATENbCKOM M MEJarormyeckoil  corjacHo
npo¢eCCHOHATBHBIM CTaHAAPTAM:

1. Tlpodeccuonanbubiii crangapt «llemaror (megarormveckasi [AefiTeJbHOCTH B cepe
AOLIKOJIbHOI0, HAYaJBLHOI0 0011ero, OCHOBHOro oO0IIero, cpeaHero oomero o0pa3oBaHHA)
(BocnuTaTeNIb, YYUTEJIb)», YTBEPKICHHBIN NMPUKa30M MHUHHUCTEPCTBA TPY/Ja U COLMAIBHON 3alUThI
Poccuiickoit @eneparun ot 18 oktabps 2013 r. Ne 544n (3apeructpupoBaH MUHHUCTEPCTBOM
rocturu Poccuiickoit @enepanun 6 aexadps 2013 r., peructpannonubiii Ne 30550), ¢ u”3BMEHEHUSIMU,
BHECEHHBIMM ITpUKa3aMu MHHHUCTEPCTBA TPYyJa U COLMAIbHOW 3amuThl Poccuiickoit denepaunuu ot
25 nexabpst 2014 r. Ne 11151 (3apeructpupoBan MunucrepctBoM octuniuu Poccuiickoit denepanvn
19 deBpans 2015 r., peructpanmonsasiit Ne 36091) u ot 5 aBrycra 2016 1. Ne 4221 (3apeructpupoBaH




MunuctepctBoM toctuiiun Poccuiickoit ®@enepanuu 23 aprycra 2016 r., peructpanuoHHbId Ne

43326).

2. 01.004. IIpodeccuonanbubiii crangapt «llemaror mnpogeccHoOHAIBLHOrO  00y4eHHs,
npodeccuoHAJIBLHOr0 00pa30BaHUsl M JONOJHUTEJbHOI0 MPOPEecCHOHATBHOI0 00Pa30BAHUD)
YTBEPKJIEH IpUKa3oM MuHHCTEpCTBA TpyJda M COLMAIbHOM 3amuThl Pocculiickor ®Penepauuu OT
08.09.2015 Ne 608u (3apeructpupoBan MunucrepcTBoM toctuiinu Poccuiickoit denepanuu ot 24
ceHtsiops 2015 r. Ne 38998).

40.011. IIpodeccnonanbublii cTaHAapT «CHEeNUAJNCT MO HAYYHO-HCCJIEI0BATEIbCKUM M

ONBITHO-KOHCTPYKTOPCKUM pa3padoTkaM» YTBEpXKACH NpuKa3oM MMUHHUCTEpCTBa TpyAa |

conpaibHON 3amuThl Poccuiickoit ®@enepanmu or 4 mapra 2014 r. Ne 121H (3apeructpupoBaH

MunuctepctBoM roctunin Poccuiickoit @enepanuu 21 mapra 2014 r., peructpanuonusii Ne 31692).
Oco0eHHOCThIO MporpamMmbl sIBJIsieTCsl GyHIaMEHTANIBHBIN XapakTep ee CoAep:KaHus, HeOOXOTUMBIN IS
(GbopMHUpOBaHUS Y CTYACHTOB COBPEMEHHBIX MPEACTABICHUN O IMOJMMEPHOM COCTOSHHUU KakK OCOOOi
dbopMe CyIiecTBOBaHHS BEHIECTB. B xo/1e M3y4eHUs! TUCHUIUTHHBI «BBICOKOMOIEKYISIPHBIE COSTMHECHUS
CTYJICHTHI MOJYy4al0T HEOOXOIMMbIE TEOPETHUECKUE 3HAHUS U MPAKTHYECKUE HABBIKM O METOJaX CHHTE3a,
Mo (pHUKAIIH, UCCIIeTIOBAHUS (PU3NKO-XUMHUYECKUX CBOWCTB M CTPYKTYPHI TTOJIUMEPOB.

JucuumnnuHa 06a3upyercs Ha 3HAHUSAX, MPHOOPETEHHBIX CTYIACHTAMU MPU U3YYECHUU JTUCIHILINH:
oOmiasi U1 HEOpraHUYecKass XUMHUs, OpraHUYECKash XUMHUS, aHAIMTUYECKass XUMUS. 3HAHUS, MOJy4YCHHBIE
CTYJICHTaMH MO XUMHUU BBICOKOMOJIEKYISPHBIX COCAMHEHUU, OYAYT HCIOJIb30BAaHBI UMHU MPU H3yUYECHUU
JTUCIUIUIAH CIICIAAIN3aI[ii, TPHU BBIMOJHCHHH BBIMTYCKHBIX KBAIM(DUKAIIMOHHBIX paboT, pazpaboTke
HayyHelx 1npoektoB (IIC 26.006 «Cneumanuct 10 pa3paboTKe HaHOCTPYKTYPHUPOBAHHBIX
KOMIIO3UIIMOHHBIX MaTepHaaoBy). JMCHUIUIMHA OPHEHTUPYET Ha NPOPECCHOHATBHYIO ACSITEIHHOCTD
yuurens u npenonasarens xumun XXI Beka (IIC 01.001 «Ilemaror (memaroruveckasi IesTEIbHOCTh B
chepe AOMIKOIBHOTO, HA4YalbHOTO OOIero, OCHOBHOrO oOOMIero, cpeaHero obmero oOpa3oBaHUs
(BocmuTaTENb, YUUTEIH)»), TOTOBOTO HE TOJIBKO MPENOJHOCUTH CBOUM YYEHHKAM TEOPETUYECKHE OCHOBBI
npeaMeTa, Ho W ocBemiath ero npukimanaeie acnektel (IIC 01.003 «Ilemaror mOMOJHUTEIBLHOTO
00pa3oBaHusl IETEH U B3POCIIBIXY).

3. Mecrto aucuuniaunsl B crpykrype IIOOII 6akanaBpuara

b1.B.18 - Yacrte, ¢dopmupyemas ydacTHUKaMH OOpa3oBaTeNbHBIX OTHOmEHHH brioka 1,
npodeccHoHaNBFHOTO IIMKJIa OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl OakaaaBpHara.

HuctunnuHa «BbICOKOMONEKYISIPHBIE COSAMHEHUS» OTHOCUTCS K OJIOKY €CTeCTBEHHOHAYYHBIX
JUCIUIUIMH W HalpaBiieHa Ha (pOpMHpOBaHHE Yy CTYACHTOB MPEICTABICHUS O TMOJIMMEPHOM COCTOSHUU
BEIIIECTBA, O METOJaX CHHTE3a MOJUMEPOB, UX XUMHUYECKHX PEAKIHIX, PACTBOPAX BBICOKOMOJICKYIISIPHBIX
coequneHnii (BMC), ga30BbIX COCTOSHUAX MONUMEPHBIX Ted. JMCIMIIMHA OcBaWBaeTcs B 7 ceMecTpe
y4eOHOro roja.

Copepxanue Kypca 0a3upyeTcsl Ha 3HAHUSX, TPUOOPETEHHBIX MPH U3YYCHHH CTydeHTamu B 1 — 6
cemectpax KypcoB «Heopranmueckas xumusi», «Opranuueckas Xumus», «Dusudeckas XUMHUS»,
«Marematukay, «OU3nuKa.

Jns u3ydeHusi TaHHOTO Kypca CTYAEHTBHI JOJKHBI OBJIAJIETh 3HAHMSIMU OCHOB HEOPTraHUYECKOW,
AHATMTUYECKOM, OPTaHMUYECKOM, (PU3NIECKON U KOJIJIOUTHOW XUMHUH.

B y4ueOHBIX TUTaHAX YHHUBEPCHTETOB KypC «BBICOKOMOJIEKYISIPHBIE COCAMHEHHUS» OTKPBHIBACT
CUCTeMaTHYeCKOe XMMHUYeckoe oOpazoBaHue. OH sBISeTCS 0a30BBIM JJISI M3YYECHUS BCEX XUMHUYECKHX
mucuuiinH  [IOOIL. Kypc BBICOKOMONEKYISIPHBIX COEIMHEHMH JOJDKEH IO3HAKOMHTH CTYJEHTa C
BHYTpEHHEH JIOTUKOW XMMHUYECKOW HayKu, (PaKTUYECKHMM MaTepHajoM MO KJIacCU(UKAIMUA TOIUMEPOB,
CTEPEOM30MEpPUU TIOJUMEPHBIX BEIIECTB, METOJIaM TOJYyYEHUS TOJUMEpPOB (MOJMMEPU3AIMOHHBIC H
MOJIMKOHICHCAIIMOHHBIC) ¥ TEHJICHIIUSIMH B U3MEHEHUH CBOWCTB IMOJIMMEPOB MPHU MOJUMEPaHATOTHUHBIX
MPEBPAIICHUSAX, OTBEPXKICHUHU, JACCTPYKIIMH, OCOOBIX CBOWCTB pAacTBOPOB BBICOKOMOJEKYIISIPHBIX
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coequHeHUl. VIMEHHO 103TOMY KypC BBICOKOMOJIEKYJISIPHBIX COEJUHEHMM BKIIOYAeT OOIIKMpHOE
TEOpETUYECKOe BBEJICHHE, B KOTOPOM B TIEpPBOM MPUOIMKEHHUH PACCMATPUBAIOTCS OCHOBHbBIC
COBPEMEHHBIE OOIIEXUMUYECKHE BO33PEHHS, TEOPUHU, 3AKOHBI.

Jns  ocBoeHHs  JaHHOW  JUCUUIUIMHBI  HEOOXOAMMO  BIAJeHHE NpeABaApPUTEbHbIMH
KOMIIeTeHI[USIMU, TIPUOOPETCHHBIMU B PE3YJIbTAaTE OCBOCHUS MPEIUISCTBYIOIIUX TUCIHUILUIUH Y4eOHOTO
IUIaHa MOATOTOBKM OakanaBpa mo HampasieHuio 04.03.01 Xumus («Heopranmueckas xumus» - 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; «Marematuka» - YK-1; OIIK-3; OIIK-5; OIIK-4,
«Mudpopmaruka» - YK-1; OIIK-3; «Dusuka» - YK-1; OIIK-3; OITK-4)

TpeGoBanus K BXOJHBIM 3HaHUSAM O0YUYaOIIUXCSI:

Jns  ocBoeHHMA ~ JaHHOM  OUCHMIUIMHBI ~ HEOOXOAWMO  BIQJIGHHUE  IPEIBAPUTEIbHBIMU
KOMITIETEHIUSIMH, U MPUOOPETEHHBIMH B PE3yJIbTaTe€ OCBOCHUS MPEALISCTBYIOMIUX AUCIUILIMH y4eOHOTrO
IUIaHa TOATOTOBKM OakanmaBpa mo HampasineHuio 04.03.01 Xwumuns («Heopranmueckass Xumusy»,
«AHanuTHUeCKas Xumus», «OpraHudeckas xuMus», «BBeneHue B cnenuanbHOCTBhY, «Duznueckas
xumusiy, «Kommonmanas xumusy, «MartemaTtukay, « THpopmMaTiKay, «DU3nKay):

OIIK-1 cnocobeH aHanu3UpPOBaTh U MHTEPIPETUPOBATH PE3YIbTAThl XUMUYECKUX IKCIIEPUMEHTOB,
HaOJIOICHNH 1 U3MEPEHUH;

OIIK-2 cnocobeH MNPOBOAWTH C COOMIOJIGHUEM HOPM TEXHUKH O€30MacHOCTH XHMHUYECKUN
SKCIIEPUMEHT, BKJIIOYas CHUHTE3, aHaJlU3, M3y4YE€HUE CTPYKTYpPbl M CBOMCTB BEIIECTB U MAaTepHaJIOB,
HCCIIEA0BaHUE MPOLECCOB C UX YUaCTHEM;

OIIK-3 cioco0OeH MPUMEHSATh PacueTHO-TEOPETUIECKUE METOMBI I N3YYEHUsS] CBOMCTB BEILIECTB
1 MIPOLIECCOB C UX YYACTHUEM C UCIIOJIb30BAHUEM COBPEMEHHOM BBIYMCINUTEIbHON TEXHHUKH;

OIIK-5 criocobeH MCHOIp30BaTh CYMIECTBYIONIME MPOTPaMMHBIE MPOAYKTHI U HH(POPMAIIMOHHBIC
0a3pl TaHHBIX JUISI peLIeHHs 3a1a4 MpodeCcCHOHATbHON JIEATEIbHOCTH C YU€TOM OCHOBHBIX TpeOOBaHUMN
nH()OPMAMOHHON 0E30MaCHOCTH;

OIIK-6 crmocoOeH mpeAcTaBiATh pe3ylbTaThl CBOCH pabOThl B YCTHOW M MHCbMEHHON ¢dopme B
COOTBETCTBHH C HOPMAaMH U MPaBUIIAMH, TPUHATHIMHU B MMPO(HECCHOHAIEHOM COOOIIECTBE.

Jlns ocBoeHus JaHHOU yueOHoU aucuuriinabl (Y /) cTyaeHT qJomkKeH:
3unamo:
® OCHOBBI XHMMHYECKOH HayKd Kak OO0JJACTM COBPEMEHHOI'O €CTECTBO3HAHMS, XUMHUYECKUX
IIPEBPALEHHH ITOJIMMEPHBIX BEIIECTB KAK OCHOBBI MHOTHUX SIBJICHUI )KMBOW U HEKUBOM IPUPOJIBL;
® OCHOBHBIE MIOHATHS U METOJbl MATEMaTUUYECKOT0 aHalnu3a (MaTeMaTHuKa);
e 3akoHbl HblOTOHA ¥ 3aKOHBI COXpPAHEHMs, DSJEMEHTbl MEXaHUKH IKHUAKOCTEH, 3aKOHbI
TepMOJUHAMUKU (pu3uKa, puznueckas XUMHUs);
® OCHOBBI TEOPUH XMMMUYECKOH CBS3M B COCIMHEHUSAX Pa3HBIX THUIIOB, CTPOEHUE BEILECTBA B
KOHJEHCUPOBAHHOM COCTOSIHHH.
Ymemos:
® [POBOJUTH aHANU3 QYHKIUH, peniaTb ypaBHEHUS U CUCTEMbI TP PepeHInanbHbIX YpaBHEHHUI;
e pemiaTh TUIOBBIE 33J]a4, CBA3aHHbBIE C OCHOBHBIMU pa3jieiaaMu (PU3UKHU;
® BBINOJIHATH OCHOBHBIE XMMHUYECKUE OIEPAlMU, UCIOIb30BaTh OCHOBHBIE XMMUYECKUE 3aKOHBI,
TEPMOJUHAMHYECKHE CIIPAaBOYHbIE JAHHBIE B OPTAHUYECKON U HEOPraHMUECKON XUMUU;
® UCMOJNb30BaTh HH(POPMALMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJOTHUH, AaKTHUBHO I10JIb30BaThCS
CJIOBapsIMHM U JPYTMMH ITIOMCKOBBIMU CUCTEMAMHU;
Bnaoemuv:
e MeTOoAaMH MpOBeACHUs (PU3NYECKUX U3MEPEHU, METOJaMH KOPPEKTHOW OIIEHKH IOTPEeLTHOCTEH
IIPY NIPOBEIEHUH TIOJUMEPU3ALIMOHHOTO MPOIIecca,;
® TEOPETUYECKMMH METOJ/IaMU OINHCAHUSI CBOWCTB MPOCTHIX U CIOKHBIX BEIIECTB HA OCHOBE TEOPUH
CTPOEHMS OPraHNYECKUX COETUHEHU,
® OCHOBAMHM CaMOKOHTPOJSl, CAMOOLIEHKH, HPUHATUS PEUICHUH W OCYIIECTBICHHUS OCO3HAHHOIO
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BbIOOpa B y4eOHOH U 1MO3HABATEIBHOM eI TEILHOCTH;
® [IEPBOHAYAIBHBIMU CUCTEMATU3UPOBAHHBIMU MPEICTABICHUSMU O BEIECTBAX, UX MPEBPAILECHHIX
Y MIPAKTUYECKOM [TPUMEHEHNH, TOHATUHNHBIM annapaTtoM U CUMBOJIUYECKUM S3bIKOM XUMHH;

e () yCTHOM U MUCbMEHHOU PEUbl0, MOHOJIOTUYECKON KOHTEKCTHOU PEYbIO.

JlanHasi [OHUCLMIIMHA MMEET JIOTHYECKYI0 M COJEP)KaTelIbHO-METOJUYECKYI0 B3aUMOCBS3b C
MOCIEAYIOIUMU TUCIHUIUIMHAMU U TMPAKTUKH Y4eOHOro IuiaHa, A KOTOPBIX OCBOCHHE JaHHOU
JTUCLUUIUIMHBI HEOOXO0IMMO KaK MPEIIIeCTBYIOIee, 8 UMEHHO:

e Teoperuyeckrne OCHOBBI OPraHUYECKOW XUMUU

e  XuMUA reTepOUUKINYECKUX COSAUHEHUN

e  XuUMHUYECKOE MOIU(PHUIIMPOBAHUE TIOBEPXHOCTH

e [IpakTka 1O TONYyYEHHIO NPOPECCHOHATBHBIX YMEHHH U ONbITa NPO(PECCHOHATBHOM

nesTeabHOCTH (B T. 4. [lenarornueckasi mpakTHKA).
[lpu oOCBOEHMM [JaHHON JUCHHUIUIMHBI OOYYAIOUIMICA  CMOXET IMPOJCMOHCTPUPOBATh (YACTHYHO)
cienymoire 0000meHHbie TpyaoBble pyHkun (OTD) u Tpynossie pynkuuu (TD):

Kon u naumenoBanue O60011IeHHBIE TPYAOBbIC (PYHKITUH TpynoBble GyHKINN
pohecCHOHATBHOTO
CTaHJapTa Kon HaumenoBanue HaumenoBanue Kon
01.001 Ilemaror A [legarornueckast O6menenarornveckas ¢pyukims. | A/01.6
(menmarormueckas NI TENHOCTD 10 OO0yuenne
JesATeNbHOCTh B cepe IPOCKTUPOBAHUIO U
JOIIKOJIBHOTO, peanuzanun
HAYaJIbHOTO OOIIero, 00pa3oBaTenpHOro MpoIiecca
OCHOBHOTO 001IIeTO, B 00pa30BaTeIbHBIX
cpenHero oouero OpraHU3aLMAX JOUIKOJIBHOTO,
o0Opa3oBaHUs) HAYaJIbHOTO OOIIETo,
(BocminTaTENh, YIUTEIH) OCHOBHOTO OOIIETO, CPETHETO
0011ero 00pazoBaHus
40.011 A | IlpoBenenue HayuHO- Ocymiecteienue nposenenust | A/01.5
[IpodeccronanbHbIit UCCJIEIOBATEIbCKUX U pabot no obpaboTke U
CTaHIapT ONBITHO-KOHCTPYKTOPCKUX | aHAJIM3y HaAYYHO-TEXHUYECKOU
«Crenuanuct no pa3paboTOK MO OTAENbHBIM | HHPOPMAUU U PE3YJIbTAaTOB
Hay4HO- paszesam TEMbI UCCIIEIOBAHU I
HCCIIEN0BATEIBCKUM U
ONBITHO-
KOHCTPYKTOPCKUM
pa3paboTKam»»

4. TpeOoBaHusl K Ppe3yJabTaTaM OCBOCHHSl JAWUCHUIVIMHBI (KOMIIETEeHUHHM 00y4aroumerocs,
¢opmupyembie B pe3yibTaTe 0CBOCHHUS IMCHUIIIHHBI (MOAYJIST)

IIpouecc w3yueHHs JUCHUIIMHBI «BBICOKOMOJIEKYJIIDHBIE COEIUHEHUs» HAIpaBIEH Ha
(dbopMHpOBaHUE CIENYIOMIMX YHUBEPCAIBHBIX U MPO(HECCHOHATBHBIX KOMIETEHIIUN:

YHuBepcaibHble KoMmneTeHuu BoinyckHukoB (YK):

- CIIOCOOEH C03/1aBaTh U MOJJEPKUBATH OE30IMACHbIE YCIOBUS KU3HEIEATEIBHOCTH, B TOM YHCIIE
IIPY BOZHUKHOBEHUU Ype3BblUaliHbIX cuTyauui (YK-8).

IIpodeccuonanbubiMu  komnereHuusimu  (IIK), coorBercTByromumMu  Buay  (BHAAaM)
po¢eCCHOHATILHOMN 1eATEIHOCTH, Ha KOTOPBIN (KOTOpBIE) OpPUEHTHPOBAaHA IIporpaMMa OakaiaBpuaTa:



HAYYHO-HCCJIe0BATEIHLCKAS 1eATEIbHOCTh:
- CIIOCOOHOCTBIO BBITIOJIHATH CTAHIAPTHBIE OTIEpAIKH 110 mpeiaracMbiM Metoaukam (ITK-1);

- Ccroco0eH MPHMEHATh COBPEMEHHYIO allliapaTypy MpH MPOBEICHUHM HAYYHBIX HMCCIECIOBAHUM, a TaKKe
COBPEMEHHBIE TEOPETHUYECKUE MPEICTABICHUS XUMUYECKOM HAyKH Ui aHalk3a JKCIEPUMEHTAIBHBIX
nannbix (ITK-2).

Koapi o
. Cojaepxkanre KOMIETEHIIUN
KOMIETEHIINHA

YK-8
Crnioco0eH co3ziaBaTh M MOJAJIEPKUBATH OE30MACHBIE YCIOBUS JKU3HENEATEIHbHOCTH,
B TOM YHCJIC TIPH BOSHUKHOBEHHUH YPE3BBIYANHBIX CUTYAIIHMA.
Crioco0eH WCTOIb30BaTh 3HAHUS O CTPOCHUHU BEIIECTBA, MPHUPOJIC XUMHUCCKON

MK-1 CBS3M M CBOMCTBaxX pa3jMYHBIX KIACCOB XUMHYECKHX JJIEMEHTOB, BEIIECTB U
MaTEpHUAJIOB JUIsl IOHUMAHUSI MEXaHW3Ma XUMHUYECKHUX PEAKIIMA, TPOUCXOISAIINX B
TEXHOJIOTUYECKHX  TMpoleccax W OKpyXKalolleM  MHUpe, a  TaKke
€CTCCTBCHHOHAYYHBIC 3HAHUS JUISI  PEIICHUs 3adad  NpodecCHOHATBHON
JeSITEIbHOCTH

Crioco0eH mNpuUMEHSTh COBPEMEHHYIO amnmaparypy IpH IPOBEIEHUU HAay4HbIX
K-2 UCCIEAOBAHUM, a TaKXKe COBPEMEHHBIE TEOPETUYECKHE  IIPEIACTaBICHUS
XUMHUYECKON HAyKU I aHAJIN3a SKCIIEPUMEHTAIbHBIX JAHHBIX

B3auMocBsI3b MIIaHMPYEMBIX pe3yJbTaTOB OOY4EHHUS IO JAUCHUILUIMHE C  (OPMHPYEMBIMU
komnereHmsimu OITOIT:

- pesynbTatel ocBoeHus: OITOIl GakamaBpuaTa ONPENENSIOTCS MPUOOPETAEMBIMH BBITYCKHHKOM
KOMIIETEHIIUSMH, T.€. €r0 CHOCOOHOCTHIO MPUMEHSATh 3HAHUS, YMEHUS U JIMYHbIE KAUYeCTBA B COOTBETCTBHH C
3aauaMu poeCCUOHATBHOM JeSITeNbHOCTH.

B pesynbrare ocBoenus nannoir OIIOII GakanaBpuara, B coorBerctBUM ¢ @PI'OC BO no nannomy
HAalpaBJICHUIO MOJTrOTOBKH, a TAKXKe BBIIIEYKAa3aHHBIMU NMPOPECCHOHATBHBIMU CTaHAAPTAMM, BBITYCKHHUK
JIOJKEH MPUOOPECTH CIIeAYIOIINEe KOMIIETEHIINN: YHUBEPCAIbHbIE U MPO(ECCHOHANBHEIE.

Kareropus (rpynmna) Kox u HaumeHoBaHue Kox u HaumMeHOBaHHMe MHAUKATOPA JOCTHXKEHUS
YHUBepPCAIbHBIX YHUBepcaJIbHOI YHUBepPCAJIbHOIl KOMIETeHIIUH
KOMITETEeHI[U I kommneteHuu (YK)




YK-8.1. AHanuzupyet (HakTopbl BPEJIHOTO BIHSIHUS
VK-8. CroocobeH | PTIEMEHTOB Cpelbl OOMTaHUS (TEXHHYCCKUX CPEIICTB,
CO3/1aBaTh 1 | TEXHOIOTMYECKUX MPOLECCOB, MaTEPUAIIOB, 3aHUI U
MO/UIePIKUBATD B g)lcc)pg?eglnn, MIPUPOTHBIX U COIMATBLHBIX SBJICHUH )

. -8.2. UneHTUdUIMpYeT ONAacHBIC U BPEIHbIC
MOBCEIHEBHOM XWU3HU U B a prwpy 9 Pea
N (haKTOpHI B paMKaX OCYIIECTBIISIEMOH JAEITEIHLHOCTH

npodeCcCuOHAITBHON

YK-8.3. BoisBisiet npo0iieMbl, CBS3aHHBIE C
NESATETLHOCTH O€30MacHbIC

HapYIICHUSIMHU TEXHUKH 0€30MaCHOCTH Ha pabouem
ycaoBni MECTe; MpeiaraeT MEPOIPHSITUSAX 110

be3omacHocTh KU3HECATENPHOCTH U | peoTBPAILICHUIO YPe3BIYAITHBIX CHTYALHIL
KUZHENCATEILHOCTH COXpaHEHUsA  IPUPOAHOHU | YVK-8.4. PasbacHAET MpaBuia MOBEAECHHS IPH

Cpelibl, 00€CIEeUCHMSI | BOSHUKHOBEHUH YPE3BBIYAHBIX CUTYaIHiA
YCTOHYHBOTO Pa3BUTHS | IPUPOJHOTO U TEXHOTEHHOTO MPOUCXOXKICHHS;
O6H.I€CTBa, B TOM 4YmcJje | OKa3bIBacT IICPBYIO ITOMOIIb, OIIMCHIBACT CITOCOOBI
pu yrpose M | y4acTHs B BOCCTAHOBHUTEIIBHBIX MEPONPUATHUIX
BO3HUKHOBEHUU
YpE3BbIYANHBIX CHUTYaLMI
Y BOGHHBIX KOH(JIHKTOB.

B karteropuu " YHuBepcajibHble KOMIETeHIINH BHINTYCKHUKOB"'

YK-8. CrocobeH co3nmaBate u MOIEPKUBATh B MOBCETHEBHOW XU3HU U B MPO(ecCHOHATHHON IesITebHOCTH
Oe30macHbIe YCIIOBHS JKU3HENESTCIBHOCTH JUIS COXPAaHEHHWs] NPUPOAHOW cpelsl, OoOecredeHus: YCTOMYMBOTO
pa3BuTHsl OOIIECTBAa, B TOM YHCIIE TPH Yrpo3e M BO3HUKHOBEHHWM UPE3BBIYANHBIX CHUTYalldii W BOEHHBIX
KOH()JIMKTOB.

3HaTh: (akTOppl BPENHOTO BIUSHHUS JJIEMEHTOB cpeAbl oOuTaHus (TEXHUYECKUX CPEJCTB,
TEXHOJIOTHYECKUX TMPOLECCOB, MAaTEPHAIOB, 3JaHUM M COOPYXKEHUH, HPUPOAHBIX U COLHUAIbHBIX
SIBJIGHUH ); HOpMATUBHbBIC TPEOOBAHUS TEXHUKHU 0€30MaCHOCTH.

YMerTb: UaeHTU(DUIIUPOBATh ONACHbIE U BpelHble (PAKTOPhI B paMKaxX OCYIIECTBISIEMOH AEATelIbHOCTH;
BBISIBJISITH MPOOJIEMBI, CBSI3aHHbBIE C HAPYIIEHUSIMU TEXHUKU O€30M1aCHOCTH Ha paboyeM MecTe; Mpeaiaraer
MEPONPUATHIX IO MPEAOTBPAILECHUIO YPE3BBIYAWHBIX CHUTYyalUil; pealu30BbIBATH HOPMbI TEXHUKU
0€30MMacCHOCTH.

Baanerb: npaBuiaMM TOBEACHHWS TNPU  BO3HMKHOBEHHWHM YPE3BbIUYAWHBIX CUTyallUd MPUPOJHOTO U
TEXHOT€HHOI'O TPOUCXOXKJEHHS; OKa3blBae€T TMEPBYIO IIOMOIb, OMNMCHIBAET CIIOCOOBI YYacTusl B
BOCCTAHOBUTEJIbHBIX MEPOIPUATHUSAX; METOJaMU Oe30MacHOM paboThl B XUMHUYECKON J1ab0paTopuu.
Mpodeccuonanbubie komnereHuuu (IK):

IIK-1. CriocobeH ucnoib30BaTh 3HAHUS O CTPOCHHUH BEUIECTBA, MPUPOJIE XUMUUECKON CBSI3M M CBOMCTBAX
Pa3IMYHBIX KJIACCOB XUMHUYECKHMX JJIEMEHTOB, BEUIECTB M MAaTEpUajoB JUIsl TMOHUMAHHUS MEXaHU3Ma
XUMHUYECKHUX peaKklui, MPOUCXOIANIMX B TEXHOJIOTMUECKUX IPOIeccaX U OKPYXKAIOIIEM MHUpE, a TakkKe
€CTECTBEHHOHAYYHbIC 3HaHUS /IS peIlieHus 3a/1a4 MPOo(heCCHOHAIbHON AEATENbHOCTH.

Kon n HanmeHoBaHue HHANMKATOPA T0CTHKEHN NMPO(ecCHOHATBHOI KOMIIETeHIMHN:

IIK-1.1. Hcnonb3yeT 3HaHHS O CTPOCHHM BEILIECTBA, MPUPOJE XHUMHUYECKOM CBSI3M M CBOMCTBaxX
Pa3IMYHBIX KJIACCOB XUMHYECKHMX JJIEMEHTOB, BEUIECTB M MaTEpHUajoOB JJsi NOHHMaHUS MeXaHHU3Ma
XUMHUYECKHUX PEaKINH, IPOUCXOIAIINX B TEXHOJOTHYECKUX MTPOLIECCaX U OKPYKaoIeM MUPE;

MK-1.2. TIporHO3UpYEeT CBOMCTBA XMMHUYECKUX COCTUHEHHH W MaTepHajoB Ha OCHOBE JMaHHBIX 00 WX
CBOMCTBAX U XUMUYECKOM CTPOEHUH;

IIK-1.3. Hcrone3yeT COBpEMEHHbIE TEOPETHYECKUE MPEACTABICHUS
€CTeCTBEHHOHAYYHbIE 3HaHUS B CBOEH MPO(EeCCHOHANBHOM NesITeTbHOCTH.
3HaeT: copep)kaHue, CYIIHOCTh, U OCOOEHHOCTH M3y4yaeMbIX SIBICHHH M MPOLIECCOB, Oa30BbIe TEOPUU B

MPEAMETHOM 00JIaCTH; 3aKOHOMEPHOCTH, OTNPEICISIIONINE MECTO TpeaMera B OO0IIell KapTHUHE MUpa;
8
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nporpaMMbl M y4eOHUKH IO NPENOAaBaeMOMY MPEIMETY; OCHOBBI OOIIETEOPETUYECKHX IHCLUUIUIMH B
00bEéMe, HEOOXOTUMOM ISl PEUICHUs MEeAarorMyecKuX, HayYHO-METOJIMYECKUX M OpraHU3aldOHHO-
yIpaBIEHYECKUX 3ajad IeJaroruka, ICUXOJIOTUsS, BO3pacTHas (U3HOIOIUSA; IIKOJbHAs TUTHMEHA;
METO/MKA IIPEToIaBaHus IPEeIMETA).
YMeer: aHanu3upoBaTh 0a30Bble NPEAMETHbIE HAayYHO-TEOPETUYECKHE IPEACTaBICHUS O CYIIHOCTH,
3aKOHOMEPHOCTSX, IPUHLIUIIAX ¥ OCOOCHHOCTSX U3Y4aeMbIX SIBIICHHH U MPOLIECCOB.
Buajeer: HaBbIKaMM TOHMMAaHHS W CHCTEMHOTO aHajgu3a 0a30BBIX HAYYHO-TEOPETUUYECKUX
MPECTAaBICHUN JJIsl pelIeHus MPOo(eCcCHOHANBHBIX 3ajay.
IIK-2. CnocobeH mpUMEHSATh COBPEMEHHYIO amlmapaTrypy NpH MPOBEICHUH HAay4YHBIX MCCIEIOBAaHUH, a
TAaKK€  COBPEMEHHBbIE  TEOPETHYECKHE  MPEACTABICHMS  XHMHUYECKOM  Hayku Juid  aHaiuu3a
HKCHEPUMEHTAIbHBIX JAHHBIX.
3HaeT: NpUOPUTETHBIE HAIIPABIEHUS Pa3BUTHUS 00pazoBaTeabHON cucteMbl PO, TpeGoBaHUs NPUMEPHBIX
00pa3oBaTENbHBIX MPOTPaMM MO Y4eOHOMY MpPEIMETy; NepedyeHb U COJepiKaTeIbHbIC XapaKTePUCTUKU
y4eOHOH JTOKyMEHTAIUY IO BOIIPOCAM OPTaHM3aLMU U PeaTn3aluy 00pa30BaTeILHOTO MPOIecca; TEOPHIO
U TEXHOJOTMM Y4YeTa BO3PAaCTHBIX OCOOEHHOCTEH O0ydJaromMxcs; MNporpaMmbl M y4E€OHUKU 110
IIPEIO0IaBaeMOMY IIPEMETY.
YMeeT: KpUTUYECKH aHAJIU3UPOBATh ydeOHble MaTepuajbl NMPEIMETHOM 00JacTH C TOYKU 3PEHHs HX
HAy4YHOCTH, IICHXOJIOrO-TIeJarorn4eckoil M MeTO/0JIOTHYECKO 11e1eco00pa3HOCTH  MCIOJIb30BAHNUS;
KOHCTPYUPOBaTh COJEpXaHWe OOy4eHHUsS IO MPEIMETY B COOTBETCTBHM C YPOBHEM Pa3BUTHUS HAYYHOI'O
3HaHUS U C YYETOM BO3PACTHBIX OCOOEHHOCTEH O0ydarommxcs; pa3padaTeiBaTh pabodyr0 MporpaMmy Io
IIpeIMEeTy, KypCy Ha OCHOBE IMPUMEPHBIX OCHOBHBIX 00111€00pa30BaTENIbHBIX MPOrpaMM U 0OecIeunBaTh
€€ BBIIIOJIHEHUE.
Buiaseer: HaBbIKaMM KOHCTPYMPOBAHUS MPEIMETHOIO COAEP)KaHUS M aJalTallid €ro B COOTBETCTBHH C
0COOEHHOCTSIMU LIEJIEBOM ayTUTOPUH.

[Ipr OCBOCHHMH JAHHOM JUCIMILTUHBI O0YYAIOIIMNCS CMOXKET IPOJAEMOHCTPHPOBATh (YACTHYHO)
cienyoiye 0000mennbie TpyaoBble pyHknun (OT®P) u Tpynosbie pynkuun (TD):

Kon n O000meHHbIe TPYAOBbIE Tpyaosbie GpyHKIUT
HaMMEHOBaHUe pyHkumnu
npodeccuonansHor | Koa HaumeHoBaHue HaumeHoBaHue Koa
0 CTaHIapTa
01.001 Ienaror A [Menarornueckas Obmenenarornyeckas A/01.6
(nemarormueckast JESITeIBHOCTD 110 ¢ynkuus. O0yueHue
JeSITeIbHOCTD B MPOEKTHUPOBAHUIO U
cdepe T0LIKOIBHOTO, peanuzanuu
HAYaIbHOTO OOIIEro, 00pa3oBaTeIbHOrO
OCHOBHOTO 00111€TO, mporecca
CpeIHEero ooLero B 00pa30BaTeIbHBIX
oOpa3oBaHus) OpTraHM3aIHsIX
(BociuTaTens, JIOIIKOJILHOT O,
YUUTEIND) HavaJbHOTrO OOIIIero,
OCHOBHOTO 00111€T0,
CpeIHero ooIero
o0Opa3oBaHus




40.011 IMpoBeneHve HAy4HO- OcyiecTBieHue A/01.5
IIpodeccrnonanbHbII HCCIIEIOBATEIBCKAX U MIPOBEACHUS paboT 10

CTaHOapT OTIBITHO- 00paboTKe 1 aHATTN3Y

«Crienuanmuct mno KOHCTPYKTOPCKUX HaYYHO-TEXHHYECKOM

HAy4YHO- pa3paboToK 10 nHpOpMaITUH 1

UCCIIETIOBATEIECKAM OTJICITEHBIM pa3jienaM pe3ybTaTOB

U OTIBITHO- TEMBI UCCIICIOBaHU I

KOHCTPYKTOPCKUAM

pa3paboTkam»

B pesynbpTaTe n3ydeHus IUCHMUILIMHBI BEITYCKHUK (CTICIIUAIKMCT) TOJDKEH MPUOOPECTH CIIEAYIOIINE
npodeccuoHabHbBIC 3HAHUSI, YMCHHSI U HABBIKU:
3HAmMb. - OCHOBHBIC TOHATHUS XUMUU U (u3ukn BMC, MeTonbl cHHTE3a IMOJIMMEPOB, OCOOECHHOCTH
CTPOECHUSI MAKPOMOJIEKYJ U UX TIOBEJEHHUS B PACTBOPAX;
- Ki1accu(UKaMoo MOJMMEPOB, UX BAXKHEWUIIUX MPEACTaBUTENEH M HMX NPUMEHEHHE, CTPYKTYpy U
OCHOBHBIC (DU3UYECKHE CBOMCTBA MOJIMMEPHBIX TEIT;
- OCHOBHBIE METO/IbI IOJYYEHHUS U UCCIEAOBAHUS [TOJIMMEPHO-KOMIIO3UIIMOHHBIX MaTePUAIIOB;
- OCHOBHBIE 3TAIlbl PA3BUTUS XUMHUHU BBICOKOMOJIEKYJIIPHBIX COEMHEHHH, €€ COBPEMEHHOE COCTOSIHUE.
ymemp: - INIAHUPOBATH U OCYUIECTBIATh CUHTE3 MOJIUMEPOB PA3IIMUYHBIMUA METOIAMU;
-IPOTHO3UPOBATh CBOWCTBA M O3KCIUIyaTalMOHHBIE BO3MOXHOCTHM IIOJMMEPOB HAa OCHOBAaHMM HX
MOJIEKYJISIPHOM M HaIMOJIEKYJIIPHOM OpraHu3alluy, arperaTHoro, (a3oBoro u GU3NYECKOro COCTOSHUI;
- IUIAHUPOBATh U OCYUIECTBIISITh AHAJIN3 MOJIUMEPOB U MOJIMMEPHO-KOMIIO3ULIMOHHBIX MATEPHAJIOB;
- CaMOCTOSITENIBHO paboTaTh ¢ y4eOHOW M CIPABOYHOW JIMTEPATYpOH MO XMMHH BBICOKOMOJIEKYIISIPHBIX
COCIMHEHHH;
- MPUMEHITh K IPHUPOIHBIM OOBEKTAM IOJMMEPHOW HPHUPOIbI OCHOBHBIC TEOPETHYECCKHE IOJIOKCHUS
kypca BMC.
61a0emyp’. - TEXHUKOU SKCIIEPUMEHTA MOJYyUYEHHUS U UCCIEIOBaHUS TOJIMMEPHBIX MAaTEPHAIIOB;
- YCTAaHOBJIEHUEM KOPPEIISIIIMOHHBIX 3aBUCUMOCTEN CTPYKTYpa — CBOMCTBO;
- COBPEMEHHBIMHU (PU3NYECKUMU U PU3UKO-XUMUIECKUMHU METOJaMH UCCIIEIOBAHUS B XMMUHU MTOJIMMEPOB.
OOmmM CpeJICTBOM KOHTPOJISL SIBJSIETCS BBEJACHHAS B YHHBEPCUTETE OaUTbHO-PEHTHUHTOBAS
CHCTEeMa OIICHKHU YCIIEBaEMOCTH CTY/ICHTOB CIICIMATINTETa U HAMpaBIeHH OakataBpuara.

DopMbI KOHTPOJIA:

- TeKyIIue pyOeKHbIE KOHTPOJIbHBIE (KOMITBIOTEPHBIE TECTOBBIEC 3aJaHus);
- pelTHHTO-0aJIJIbHASL CUCTEMA KOHTPOJIS 3HAHUI;
- DK3aMeEH.

[Ipyu npoBeneHMM yueOHBIX 3aHATHH oOecreyrBaeTcss pa3BUTHE Y OOYYaIOIIMXCS HaBBIKOB
KOMaHJHOW paboThl, MEXJINYHOCTHON KOMMYHHKAIlMM, TPUHATHS PpEHICHUH, JHACPCKUX KadecTs.
Hcnonb3yercst MPOBEACHUE MHTEPAKTUBHBIX JIEKIIMH, TPYNIIOBBIX JUCKYCCHM, POJIEBBIX UIp, MaTepHaibl Ha
OCHOBC PE3YJIbTATOB HAYYHbIX I/ICCJIe,I[OBaHI/Iﬁ, B TOM 4YHCIC C YUYCTOM PCruOHAIbHBIX 0coOeHHOCTEH
npodeccnoHaIbHOM JeITENPHOCTH BBITYCKHUKOB W TOTpeOHOCTel paboromareneil. B Kypce HCIONB3yrOTCA
MaTepuaibl, IOJyYeHHbIE Ha OCHOBE pe3yJbTaTOB IMPOBEACHHBIX HAYYHBIX HCCIIEOBAHUM, TIpU
BBIMIOJIHEHUH  BBIYCKHBIX  KBaJU(UKAIIMOHHBIX paboT B & ceMmecTpe 1O CHENMATU3ALUAM
«Heoprannueckas xumus», «Opraaudeckas XUuMus».
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5. Couepma}me H y‘leGHO-MeTOJIH‘leCRaH KapTa JTHCHUIIJINHBI

7 cemecTp Tabmuma 5.1
JIurepa
Ne AyAHTOpHEIC Cavoctosrensiaz KonuyectBo 0asioB Tekyleil paboThl 715 aTTeCTaluH Typa
Heze HaumenoBanue TCMV(BOHPOCOB), 3aHATHUS, YaChl pabota (]
m H3Yy4a€MbIX 110 JaHHOU TUCHUIIIINHE Max
bi 1126 ConepxaHue Yacsl Dopma KOHTPOIIS Mun c
Brenenmne B XUMUIO Baxueiimme cBoiicTBa 1 IIucemennsle  gomamaue | 3 5 [1-6],
BBICOKOMOJIEKYJIIPHBIX COEIUHEHUH. MOJIMMEPHBIX BEIIECTB. 3aJ1aHus (KOHCIIEKT) 10,11
OCHOBHBIE  TOHSATHS,  TCPMHHBL. Knaccudukanms nonuMepos B
Oco0oe moTMMEPHOE COCTOSTHUE. 3aBUCHMOCTH OT MPOUCXOXKICHUS,
OT TOTIOJIOTHH MaKPOMOJIEKYIL.
Knaccudukanus  moJuMepoB IO Krnaccuduxkarus moimMepos 1o 1 I[TuceMennble poMarnHue | 3 5 1-5, 8, 9,
TCOMETPHH, MPOUCXOXKICHHIO, XMMHUYECKOMY COCTaBYy U 3aaHusl (KOHCIICKT) 11
MOJIEKYJIIPHOM Macce. CTPOCHUIO OCHOBHOM LIETIH.
Kondurypanus, crepeoxumuss u I'mOKoCTh IEeNMHBIX 1 KomnokBuym, 3 5 1-3,9,
KoH(popMaIus TeTTH. Makpomosekyn. Kongurypamus u [MMCbMEHHBIE  JIOMAITHUE 11,12
CrepeoperyispHbie TIOJTUMEPBI. KOH(OpMAITis MAKPOMOJIEKYITHI. 3a/1aHus (KOHCTIEKT)
CpenHeuncnoBasi, CpeIHeMaccoBast MozekynspHas Macca u
MOJIEKYJISIpHAs Macca MOJIMMEPOB. MOJIEKYJISIPHO-MaCCOBOE
pacnpezneneHie MoJINMEpPOB.
MeTopt CHHTE32  IIOJINMEPOB. BryrpumonekynspHoe Bpamenue | 1 Komnmoxsuym, 3 5 [1-6], 8,
Hennas panuKaibHast ¥ THOKOCTH MaKpOMOJICKYII. NUCbMEHHBIE JIOMallTHHe 911
MOJMMEpHU3aLUsL. Crioco0sb1 3a1aHus (KOHCITEKT)
VHUINHPOBAHHS peaxiuit [MoxroroBka mo Teme
MOJTMMEPH3aIINH. IKCTIEPUMEHTA.
ONeMeHTapHbIe CTaauu  PEaKIuu Knaccudukarus memnHsix 1 ITucemennsle momamrnue | 4 8 [1-6], 8,
nonuMepu3anuu.  MHuImMupoBaHue MOJIMMEPH3AIMOHHBIX MTPOIIECCOB. 3a7aHusl (KOHCIICKT) 10
XHUMHUYECKOE, TEPMHUYECKOE,
(oroxumHuyecKoe.
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6 Honnas mnonumepusanus. OOmue 4 KuHeTHka KaTHOHHON 1 KomnokBuym, 4 8 1,3,5,6,
3aKOHOMEPHOCTH HOHHOMI MOJIMMEPHU3ALIHH. MMCbMEHHBIE JOMAILHUE 8,9, 10
MTOJIMMEPH3AIIHH. OcHOBHEBIE OCHOBHBIE OTJIMYHSA 3a/1aHusl (KOHCIICKT)

CHOCOOBI  TIPOBEACHUS  PCAKITHiA MOJIMMEPU3AIIMOHHBIX U
[TOJIMMEPHU3ALIHH (paguKabHOM, ITOJIMKOHIEHCAIIMOHHEIX
KaTHOHHOM, aHHOHHOM). IIPOLIECCOB.

7 Honnas (kaTamuTHUecKas) 3 CriocoObI MPOBEACHHUS 1,5 ITucemennsle pomainnue | 4 6 1,3,5, 6,
TTOJIMMEPH3AIIHSL. Karunonnas MOJIMMEPU3AIIAN: B Macce, B 3aIaHns (KOHCTIEKT), 8,910
MOJTMMEPH3aIIHSI. pacTBope, B CYyCIICH3UHU U KOHTPOJIbHAS paboTa
PerynupoBanue MOJIEKYJIIPHOU 3MYJIbCUU.

MacChl TIOJIUMEpA TPHU IMPOBEICHUU
peaKIuy MOoJIMMepU3aIin IToaroroBka 1o TeMe
IKCIIEPUMEHTA.

8 AunonHas MTOJTUMEPH3AIIHS. 3 Tuns! peakunit 1,5 Komnmoxsuym, 4 8 3,4,6,8,
OcCHOBHBIE cTagnu mporiecca IIOJIMKOHIeHCAni. PaBHOBECHBIE HUCHbMEHHBIE JTOMAIIIHHAE 9,10, 11
Kunetnueckue 3aKOHOMEPHOCTHU KOHICHCAI[MOHHBIC MTPOIECCHI. 3a7aHus
mporiecca.

. 28 50
INEPBASA PYBEXKHAS ATTECTALUS (KOMIIBIOTEPHBIU TECT)

10 XUMHUUECKHE CBOMCTBA U XUMHYECKHE | 2 3 [NomumepananornyHbIe 1 Komnmoxsuym, 3 5 1,3,4,7,

npeBpaimieHust noauMepoB. CBoiicTBa MIPEBPAIICHUS U MMMCbMEHHBIE OMAIIIHUE 8,9, 12

pPacTBOpPOB MOJUMEPOB. OHTAIBINS U
[Tapametp

SHTPOIHUSA  CMEILICHHUS.
pactBopumocty [ misaebpanTa.
ITonukoHneHCATMOHHBIE TIOJUMEPHI.

BHYTPUMOJIEKYJISIPHBIE PEAKIINH.
KomnuraTusHble CBOMCTBA
PacTBOPOB IMOJIMMEPOB.

HO,I[FOTOBKa 10 TEMC
OKCIICPpUMCHTA.

3a1aHus (KOHCITEKT),
pedepar
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11 [Momukonpencanms. Kiaccudukamms, I'omo-, reTepononmmkonaeHcarys, | 1 Komnmoxsuym, 1-4,7, 8,
TEPMUHOJIOTUSI. [onmamunel u OCHOBHBIE 3aKOHOMEPHOCTH IIUCbMEHHBIE JJOMAIlIHUE 10, 12
nonm3dupsl. CriocoObl MOTy4EHUS. MPOTEKaHus Mmpolecca. 3a1aHus (KOHCIIEKT),

Hcnonp3oBaHne XUMUYECKUX PEAKLU pedepat
MakpOMOJIEKYl Ui XUMHYECKOIO H IToaroroska mo teme

CTPYKTYpPHO-XUMHUYECKOTO 9KCTIIEPUMEHTA.

MOJTUPHUIIPOBAHHS MOJTMMEPHBIX

MaTEepHaJIOB.

12 I'omo-, TeTEepPOTIOIMKOHICHCAITHSI. TepMoarHaMuKa pacTBOPOB 1 [TuceMeHHBIE TOMAIITHUAE 1,3,7,8,
Kunernueckue 3aKOHOMEPHOCTH nonumepoB. CTpyKTypa U 3aJ1aHus (KOHCIIEKT) 9,10, 12
peaximu. Ha/IMOJIEKYJISIpHAst OpraHU3aIHs
I'uoponurnyeckas MONMKOHICHCALUS KPHUCTAIIMYECKHUX TTOJINMEPOB.

KaIlpoJIaKTama.

13 XUMH4eckue MIpeBpalleHus [NonmumepananoruyHbie 1 Komnmoxsuym, [1-6], 7,
MOJIMMEPOB 0e3 W3MEHEHHs CTeleH! MIPEBPAIICHUS. pedepar 11
MOJIMMEPHU3ALIUH. IToaroroska mo teme
BHyTpuMoIneKynsipHbIE TPEBpPAIICHHSL. IKCTIEPUMEHTA.

14 MaxkpoMOoIIeKyISIpHbIC peakuuu. Teopus ®nopu-Xarruaca. | 1 [IuceMenHBIE nmOMaNIHUE 1-4,7, 8,
CumBanue, OTBEpPXK/ACHHE, CBoiicTBa pacTBOPOB MTOJUMEPOB: 3a7aHus (KOHCIIEKT) 9
CTPYKTYpUPOBaHHE MaKpOMOJIEKYJI HaOyxaH#ue, BSI3KOCTb.

MOJIMMEPOB.

15 XuMHUYeCcKHe MpeBpaIICHUs TepmoarHaMUKa 1 1 KomnokBuym, [1-6], 7,
MOJIMMEPOB C yYMEHBILIEHHEM CTEIECHH MOJIEKYJISIPHBIN MEXaHU3M MUCbMEHHBIE JJOMAIlIHUE 9,10, 12
nojuMepu3anuu. JlecTpyKIus. BBICOKOJTACTHYECKHX 3aJJaHHS.

PenakcannoHHble SIBJICHUSA B JepopMaIuii.
MoJIMMepax.

16 PactBopel mommmepoB. PactBopeHnwue, OcoOEeHHOCTH MOJIEKYIISIPHOTO 1,5 Konmoxsuym, [1-6], 9,
HaOyxaHHe. Heorpanngennoe, CTPOEHHSI TTOJINMEPOB U KonTponbnas padora, 10, 12
OrpaHUYEHHOE HaOyxaHue. MIPUHIIAIIOB YITAKOBKA Pedepar

Huarpammbl  (a30BBIX ~ COCTOSIHUIA.
Oco0eHHOCTH MPOIIECCOB MOTyYEHUS ’
00J1aCTH IPUMEHEHWSI TIOJTUAMHUJIOB.

MaKpOMOJICKYJIL.
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17 Ousnuecknie W (Ha3oBele cocTosSHUA | 4 3 YcnoBus, HeOOXOAUMBIE IS 1,5 I[Tucemennsle foMmamaue | 4 8 4-7,9,
TTOJTIMEPOB. CrexioobpasHoe, KPHUCTAJUTH3AITUHN TIOJTUMEPOB. 3amaausl (KOHCITEKT) 10,12
BBICOKOAJIACTUYHOE, BSI3KOTEKYyYee TemnepaTtypa KpUCTAILTU3AIMH U
COCTOSIHUSI aMOP(HBIX  TOJUMEPOB. TEeMIIepaTypa IUIaBICHHUS.

Tepmomexanuueckue kpusbie (T, Ty ). IToaroroBka mo Teme
IKCIIEPUMEHTA.
BTOPASI PYBEXKHASI ATTECTAIIMS (KOMIBIOTEPHBIN TECT) 28 50

Hroro 136 |54 | | 18 56 | 100

*Mpumeuanns

— Bce Buapl yueOHO# pabOTHl MOTYT MIPOBOJUTHCS IUCTAHIIMOHHO HA OCHOBAHHMH JIOKAILHBIX HOPMAaTUBHBIX aKTOB.
— B mensx peanusanuy MHIMBHAYaIHHOTO MOAX0/A K OOYYEHHUIO CTYACHTOB, OCYIICCTBILIONIMX Y4eOHBIH mpolece M0 MHAWBUIYAIFHON TPAeKTOPUH B paMKax
WHMBHAYaJIbHOTO paboyero IuiaHa, W3y4eHHe JAHHOW TUCHUILIMHBI MOXKET OCYIIECTBISATHCSA depe3 MHIMBHAyaJbHBIE KOHCYJIBTAIMU IMPENOAABATENs OYHO, B YaChl
KOHCYJIbTAIIUii, MO AIICKTPOHHOM MoYTe, a Takke ¢ ucnonb3oBanueM Webex, mnardopmer aucraniponHoro ooydenus Moodle, nuuHblii kKaOMHET CcTyAeHTa Ha caiite

COI'Y, apyrux snementoB OJUOC COI'Y.
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6. OOpa3oBaTe/IbHbIE TEXHOJIOTUH

TpaaunuoHHbIe JIEKIIUM M NPaKTH4YecKHe (ceMHMHapckue) 3aHdATHS B  (QopMme
HCI0JIb30BAHUEM COBPEMEHHBIX UHTEPAKTUBHBIX TEXHOJIOT M.

Jlekuusi-1uajaor — cojepkaHue MoJaeTcsl Yepe3 CEpUI0 BOINPOCOB, HA KOTOPBIE CTYIEHT J0JIKEH
OTBEYaTh HETMIOCPEICTBEHHO B X0O/I€ JIEKIIUH.

OnnaiiH-ceMMHAp — pa3HOBHUJIHOCTh BEO-KOH(EpPEHLMHU, IPOBEJCHUE OHJIAWH-BCTpEd WU
npe3eHTanuii yepe3 VMHTepHET B pexuMe pealbHOro BpeMeHU. KakIblii U3 y4aCTHMKOB HaXOIUTCA Y
CBOEr0 KOMIIbIOTEpa (CpeAcTBa CBs3M), a CBA3b MEXIYy HHUMHU IoJJepkuBaercs depe3 VHTepHer
IIOCPEACTBOM 3arpy’aemMoro IpWIOKEHUs, YCTAHOBJIEHHOI'O HAa KOMIBIOTEPE KaKIOTO Y4aCTHUKA
(Zoom, Meet, Skype u ap.)

Buneoxondgepenuus — ceanc Buaeokonpepenucsszu (BKC) — 31o TexHonorus MHTEpaKTUBHOTO
B3aUMOJICHCTBHS JIByX U OoJjiee y4aCTHHKOB 00pa30BaTeNIbHOIO Ipolecca il oOMeHa MH(opManueil B
pEeaIbHOM PEXUME BPEMEHHU.

Buneo-sexkuus — cHiTas Ha KaMepy COKpallleHHas JEKIMs, AOMNOJHEHHas QoTtorpadusmMu u
CXEMaMU, WIIIOCTPUPYIOIIas [101aBAEMBbII B JIEKLIUU MaTepUall.

TexHosiorust  3JIEKTPOHHOrO  00y4yeHMs  (peanu3yercss TIpH  I[OMOIIM  3JIEKTPOHHOMH
obpazoBatenpHOl cpensl COI'Y  mpm  wucmonb3oBanmm  pecypcoB  OBC, mnpu  mpoBeneHHH
aBTOMaTU3MPOBAHHOI'O TECT

Jis nocTukeHusl IJIaHUPYEMbIX pe3ysbTaToB OOydeHHs B JUCLUIUIMHE «BbICOKOMONIEKYIISIpHbBIE
COEZIMHEHUS» UCIIONb3YIOTCS pa3InuHble 00pa30BaTeIbHbIE TEXHOIOIHUU:

1. Ungopmayuonno-pazsusarowyue mexrnonro2uu, HarpaBICHHbIE HA OBJIAJECHUE OOJIBIINM 3a11aCOM
3HaHUi, 3a[IOMUHAHKE U CBOOOAHOE OIIEpUPOBAHUE UMH.

Hcnonp3yeTcss JIEKIIMOHHO-CEMUHAPCKUN METOJ|, CAMOCTOATEIbHOE HW3Y4YEHHE JIUTEpaTyphl,
IPUMEHEHHE HOBBIX HH(GOPMAIMOHHBIX TEXHOJOTUH JUISI CaMOCTOSITENIbHOTO IIONOJHEHUs 3HAHMH,
BKJIIOYAsl UCIIOJIb30BaHNE TEXHUYECKUX U AJIEKTPOHHBIX CPEJICTB MHPOPMALUH.

2. [esamenvnocmuvle — NpAKMuKo-OpUEHMUPOBAHHbIE — MEXHOA02UU,  HAIPaBIEHHbIE  HA
(dbopmMHpoBaHKE CUCTEMBI MPO(PECCHOHATBHBIX MPAKTHUYECKUX YMEHHU NPH MPOBEIECHUH HCCICI0BAHUMH,
o0ecreyrBaroIIX BO3MOKHOCTh KAUE€CTBEHHO BBIIOIHATH IPOGECCHOHATIBHYIO 1E€ATEIbHOCTb.

3. Paszsusaiowue npobremMHo-OpuUeHmMuposantvle mexHoio2uu, HarpaBiIeHHble Ha (GOPMUPOBAHUE
U pa3BUTHE MPOOJEMHOIO MBIIUIEHUS, MBICIUTEIbHON aKTUBHOCTH, CIIOCOOHOCTH MPOOJIEMHO MBICIHTS,
BUJIETh U (POPMYIHPOBATH MPOOJIEMBI, BEIOUPATh CIIOCOOBI U CPENICTBA JAJISl UX PEIICHUS.

4. JluunocmHo-opueHmuposanHvle mexHono2uu 00yueHus, 00OECIIEUMBAIONIUE B XO0J€ y4eOHOro
Ipolecca y4eT pa3jiMuHbIX CIOCOOHOCTEH 00ydaeMbIX, CO3AaHHE HEOOXOIMMBIX YCIOBHM ISl pa3BUTHUS
UX MHAMBHUIYaIbHBIX CHOCOOHOCTEH, pa3BUTHE aKTUBHOCTH JINUYHOCTH B yueOHOM Mporecce. JINUHOCTHO-
OpUEHTHUPOBAHHBIE TEXHOJOTMHM OOY4YEHMsI pealu3yloTcsl B pe3yjibTaTe WHIUBUIYaTbHOIO OOILIEHUS
IIpenojaBaTessi U CTyIEHTa IIPU cJadye KOJUIOKBUYMOB, IIPU BBIIIOJHEHUHU JAOMAIIHUX WHIWBUAYAJIbHBIX
3aJlaHuM, Ha €XKEHEIebHBIX KOHCYJIbTALlUsAX.

5. Tpaouyuonnvie nexkyuonuvie 3awamusi B (popMe C HUCIONB30BAHUEM COBPEMEHHBIX
MHTEPAKTUBHBIX TEXHOJOTHH.

6. Jlexyusa-ouanoe — conepkaHue MOJAETCs Yepe3 CEpPUI0 BONPOCOB, HA KOTOPBIE CTYIEHT JOKEH
OTBEYaTh HETIOCPEICTBEHHO B X0OJI€ JIEKIIUH.

7. Buoeoxongepenyuss — ceanc BuaeokoHdepenucsssn (BKC) — »3to TexHonorus
MHTEPAaKTUBHOI'O B3aUMOJICHCTBUS JABYX U 0OJ€e y4acCTHHKOB 00pa30BaTeNbHOIO Ipoliecca A 0OMeHa
uHopMarmeil B peabHOM pexxume Bpemeru (Zoom, Meet, Skype u ap.).

8. Buoeo-nexyus — cHsTasi Ha KaMepy COKpallleHHas JIEKLKs, JOTOJIHEeHHas GpoTorpapusimMu u
CXE€MaMU, WIIITIOCTPUPYIOIAs T01aBAEMBbII B JIEKIIUM MaTepHall.
9. Texnonoeusi 21eKkmpoHHO20 00yueHusi (peanu3yercss HpHU TOMOILIM  BIIEKTPOHHOMN

obpazoBatensHO cpeasl COI'Y  mpu  ucnonb3oBanuu  pecypcoB  OBC, mnpu  mpoBeaeHUu
aBTOMATHU3HPOBAHHOTO TECTUPOBAHUS U T. I1.).
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7.  YuyeOHO-MeTOAHYECKOe o0ecredeHne CaMOCTOSITEIbHOI padoThI

CamMocTtosiTeIbHas pabora OOydYaloImUXCs SBISICTCS OJHMM W3 BHUJIOB YUYCOHBIX 3aHSATHH.
CamocrosiTenpHast paboTa MPOBOIUTCS C IEIBIO:

— CHCTeMAaTH3alli¥ W 3aKPEIUICHUS IOJYyYCHHBIX TEOPETHYCCKUX 3HAHWH M MPAKTHYCCKUX yMEHHU
00yJaroImuxcs CTYACHTOB;

— yriIyOJICHHUS U PACIIUPEHUS TCOPETUUCSCKUX 3HAHUM;

— (opMUpOBaHHMS YMEHUU HCIIOJIb30BaTh HOPMATHBHYIO, MPABOBYIO, CIIPABOYHYIO JIOKYMCHTAIUIO M
CHCIMAILHYIO JINTEPATYPY;

—  (QopMupOBaHUS  CaMOCTOSTEIBHOCTH  MBIIUICHUS, CIIOCOOHOCTEH K CaMOpa3BUTHIO,
CaMOCOBEPIICHCTBOBAHHUIO M CAMOPEATU3aIlNH;

— Pa3BHUTHUS UCCIICIOBATCIBCKUX YMCHHIA.

CamocTtosTenbHass paboTa OOYYAIOIIMXCS OCYIISCTBIISICTCA Ha NPOTSKCHHM HW3YYCHHUsS BCeH
JMCLHUIUIMHBI B COOTBETCTBHU C YTBEP)KICHHON B Y4eOHOM IUTaHE TPYIOEMKOCThIO (ISl OYHOH (OPMBI
oOy4eHust 58 4acoB) U COCTOUT HU3:

- paboOThI CTYACHTOB C JICKI[MOHHBIMH MaTepHalaMH, IIOMCKAa M aHaJu3a JUTEPATyphl M DJICKTPOHHBIX
HMCTOYHUKOB MH(GOPMAIUH 110 33JaHHOU TEME;

- BBITIOJIHEHUS 3a/IaHui J1s1 camocTosaTenbHOM padoTel B OUOC COT'Y;

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

- MOJITOTOBKH K DK3aMEHY.

CamocrosTenpHas paboTa CTYACHTOB IPOBOJUTCSA B BHJC MUCbMEHHBIX JIOMAIHUX 3adaHuii (B
TOM YHCJIC, PA3HOYPOBHEBBIX 3a1aHUH ), TOJrOTOBKHA KOHCIIEKTOB 110 TEMaM MPAKTHYSCKUX 3aHSATHI.

CTyaeHTbl TMHCbMEHHO BBIMOJHSIOT 3aJaHUs Ui CaMOCTOSTEIbHOW pabOThI, IMOJB3YSICh
TEOPETUYECKHM MaTepuajioM (JIeKIMH, y4eOHas JIMTEpaTypa U HMHTEPHET-PECYPChl O JIaHHOW TeMe),
MOCJIC YEeTO MPOBOIUTCS 00CYKIACHHUE TaHHOW TEMBI 10T PYKOBOACTBOM IPEIIOaBaTEIs.

Bompockl, BBIHOCHMBIE Ha CaMOCTOSTEIBHOE HW3YyUCHHE, a TaKXkKe ydeOHas JuTeparypa H
METOAMYECKUI MaTepuas 1Mo OpraHUu3alk CaMOCTOSITEIbHONH pabOThI CTYJACHTOB OTPAXKCHBI B Y 4eOHO-
METOJAMYECKON KapTe AMCIUILUINHBI «BricOKOMOMNEKysipHbIe coequHeHus» (Tabm. 5.1.), a Takxke Ha caiite
muctanionHoro ooydenus COI'Y mromanka cucrembl «MOODLEY o cebuike: http://Ims.nosu.ru/.

[To kaxkmoit M3 TEeM JUIS CaMOCTOSITEIILHOTO HM3YYCHHUs, NMPHUBEICHHBIX B pabodeil mporpamme,
CTy/JIGHTaM CJIe[lyeT CHavajga MPOYUTATh PEKOMEHJOBAHHYIO JIMTEPATypy M MPH HEOOXOIUMOCTH
COCTaBHUTb KPATKUI KOHCTICKT OCHOBHBIX TOJIOXKEHUH, TEPMHUHOB, CBEJICHUH, TPEOYIOIINX 3aIIOMHUHAHUS
SIBJISFOIIMXCS OCHOBOITOJIATAIOIIMMH B TOM TEME.

[lpy  mOArOTOBKE 3aJaHUl IO  CAMOCTOSTEIBHOW  paboOTe CTyAGHTaAaM  HEOOXOIMMO
OPHEHTHUPOBATHCS HA KOHCIICKTHI JIEKIIUH, PEKOMEHIYEMYIO JIUTEPATYPY.

Jiis pactiMpeHus 3HaHHUI 10 JUCIUIUIMHE PEKOMEHIYETCS CTI0Ib30BaTh HTEpHET-pecypChl:
MIPOBOJIUTH TIOMCK B Pa3IMYHBIX CHCTEMax, TaKMX KaK OOIIHE TMOWUCKOBBIC 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
COOTBETCTBOBAaThL Ooyiee TIyOOKOMY YCBOCHHIO HM3y4aeMoro Kypca, (OPMHpPOBATh  HABBIKH
UCCIIEIOBATEIILCKOW pab0OThl U OPUCHTUPOBATh CTYICHTOB Ha YMEHUE MPUMEHATh TCOPSTUUYCCKHUE 3HAHUS
Ha MPaKTHKE.

3amaHus I CaMOCTOSTEIbHON PabOThI COCTABJISIOTCS 1O pasjeliaM U TeMaM, 10 KOTOPhIM HE
MPEIYyCMOTPEHBI ~ ayJUTOPHBIC  3aHATHA, JHOO TpeOyeTcs  JIOMOJIHUTEIBHO  MpopaboTarh U
MIPOaHATU3UPOBATh PacCMaTPUBACMBIiI MIPEIOaBaTeIeM MaTeprajl B 00beMe 3aliIaHUPOBAHHBIX YacOB.

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

®  KOHCIEKTUPOBAHHE MEPBOMCTOUHUKOB H JAPYrol yueOHOM JTUTEePaTyphl;

16


http://lms.nosu.ru/
http://www.yandex.ru/
http://www.google.ru/
http://www.chem.msu.su/
http://www.chemnavigator.hotbox.ru/

e mpopaboTka yueOHOro marepuaia (1Mo KOHCIEKTaM JIEKIMK y4eOHOH M Hay4HOH JuTepaTtype) u
HOATOTOBKA JOKJIAJ0B Ha CEMHHApax M MPAaKTHUECKHX 3aHATHAX, K YYaCTHIO B TEMAaTHUECKHX
JUCKYCCHSIX M JICJIOBBIX UTPax;

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

NyOJIMKaUi U JIEKTPOHHBIX HCTOYHUKOB HH(POPMAINH, IIOATOTOBKA 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 M/MIIHM aHATH3 KOHKPETHBIX MMPOOJIEMHBIX CUTYALHi;

e 00paboTKa CTAaTHCTHYECKHUX JAaHHBIX, HOPMAaTHBHBIX MAaTEPHAJIOB;

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

CamocTtosTenbHas padoTa JOJDKHA HOCHTH CHUCTEMAaTHYECKUN XapakTep, ObITh MHTEPECHOU U
MIPUBJIEKATEILHOM JJIS CTY/ICHTA.

Pe3ynbrarhl caMoCTOSTENbHON paboThl KOHTPOJIUPYIOTCS MpernojaBaTelieM U YYUTHIBAIOTCS MpU
aTTecTaluu cTyaenTa (3auer). [Ipu 3ToM mpoBOIATCA: TECTUPOBAHKE, IKCIIPECC-OMPOC HA CEMUHAPCKUX U
MPAKTUYECKUX 3aHATHUSAX, 3aCTyIIUBAHUE TOKIAI0B, IPOBEPKA MUCbMEHHBIX PaboT U T.1.

CamocrosTrenbHas paboTa CTYIACHTOB IO JUCLUIUIMHE «BBICOKOMOJIEKYNISPHBIE COCTUHEHUS»
BKJIFOUAET BBIIIOJHEHUE JOMAIIHUX 33JaHUM K KaXJAO0My IPAKTUYECKOMY 3aHSTHUIO. 3aJaHUs cojaepKar
YCTHYIO TOATOTOBKY IO TEOPETUYECKMM BOIPOCAM, DPELICHHs TEeMaTHMUYeCKUX 3ajad [0 pasJienam,
IIPOIKCH JIAOOPATOPHBIX 3aHATHM.

CamocrosTenbHas paboTa CTyIEHTOB BKJIIOYAECT BBIIOJHEHHWE JOMAIIHUX 33/JaHUN K KaKIOMY
MPAaKTUYECKOMY H JIAOOPaTOPHOMY 3aHSTHIO. 3aJaHUs COAEP)KAT KaK MHUCbMEHHBIE BOIPOCHI M 33/1a4H,
TaK U YCTHYIO IOAIOTOBKY IO TEOPETHUYECKUM BompocaM. [ljis MOArOTOBKM K 3aHSATHSAM CTYIEHTbI
MOJB3YIOTCA y4eOHMKaMH W y4eOHBIMH TIOCOOMSIMHM, YKa3aHHBIMH B CIIHCKE PEKOMEHJIOBAaHHOMN
JUTEPaTyphl, a TAK)Ke HHTEPHET-UCTOYHUKaMU. Bce MeTonyeckne MaTepualibl PeICTaBIEHbl B CUCTEME
nuctaniimoHHoro ooyuenust COI'Y.
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8. OueHoYHbIE cpeCTBA /Il TEKYLEro KOHTPOJIS YCIeBaeMOCTH, Py0e:KHOI aTTecTanuuu 1
NPOMEKYTOYHOM aTTeCTALMH 110 UTOraM OCBOCHUSI JMCUUIIIMHBI.

Pabouas mporpamma mpeaycMaTpuBaeT MPOBEIEHUE JEKIMOHHBIX U MPAKTUYECKUX 3aHATUH, a
TaKXe CIEeIYIOIe BUIbI padOT: CAMOCTOSATENbHYIO pab0Ty CTY/ICHTOB I10 MOATOTOBKE YCTHBIX JOKIIAJI0B U
o0CyXJIeHUH 0 TeMaM JUCIUILIUHBI - pa00Ty B aKTUBHOI M MHTEPAKTUBHOU (hopMax.

Pabouas nmporpamma npearmonaraet TeKyIui 1 MPOMEXKYTOYHbIH KOHTPOJIb 3HAHUH.

®opMbl padoThI: JIEKIMH, YCTHBIE OMPOCHI, KOHTPOJbHBIE PabOThI, CAMOCTOSITENILHBIE PAOOTHI
(uTeHue nuTEpaTyphl, paboTa B OUOINOTEKE, TUCKYCCUH).

Buabl koHTpoJsi: Tekymuii (Ha 1a00paTOPHBIX 3aHATHSAX), MPOMEKYTOUHBIN (MOIyJIbHOE
TECTUPOBAHUE), UTOTOBBIH (3a4eT B 3 cEMECTpeE).

Tekymuii KOHTPOJIb — 3TO HEMPEPHIBHO OCYILIECTBISAEMbIII MOHUTOPUHT YPOBHS YCBOCHUS 3HAHUIM
U (HOpPMHUPOBAHUS YMEHUH M HABBHIKOB B TEUCHHE CEMECTpa WM y4eOHOro roga. TeKyuii KOHTpPOIb
3HAHUH, YMEHUN U HABBIKOB CTYJCHTOB OCYIIECTBISIETCS B XOJ€ Y4eOHBIX (ayIUTOPHBIX) 3aHSATHUH,
IIPOBOJMMBIX 10 PACIIMCAHMIO.

dopmMaMH TEKYIIEr0 KOHTPOJsS BBICTYNAIOT Kopomkue (0o 15 mum.) 3a0aHus, BBINOIHSEMbIE
CTYAEHTaMHU B Hayaje JIEKIIUU C LEJIbI0 IPOBEPKU HAJIMYMSI 3HAaHUIM, HEOOXOAUMBIX JUIsl YCBOEHHUSI HOBOTO
MaTrepHuaia Wik B KOHLIE JIEKIUH JIUIs BBIAICHEHUSI CTEIIEHH YCBOCHHUSI U3JI0)KEHHOI'O MaTepuana.

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

PyOexHbIil KOHTpPOJIb OCYLIECTBISIETC 1O Oojiee WM MEHEE CaMOCTOSATENIbHBIM pas3fjeiiaM —
y4eOHBIM MOJIYNSAM Kypca W TPOBOJUTCS IO OKOHUAHWUU HM3Yy4YEHHUs Marepuana MOIyjs B 3apaHee
YCTaHOBJICHHOE BpEMSI.

PyOexHblif KOHTPOJIb MMPOBOAMUTCS C LENbIO ONMpEAETICHHs] KaueCTBa YCBOSGHUSI MaTepuaia yueOHOro
MoayJis B 11esioM. B TeueHne cemectpa NpoBOAUTCS JBa TAKUX KOHTPOJIBHBIX MEPOIIPHUATHS IO IPAPUKY.

[IpoBepka kauecTBa yCBOEHHUS 3HAHUN OCYIIECTBIISETCS HE TOJIBKO B YCTHOM, HO U B MMCbMEHHOM
dopme. IIpoBenenne pa3Hbix 10 GpopMe U 1Mo 00bEMY YCTHBIX M MUCHbMEHHBIX pa0dOT AMCUUIUIMHUPYET
CTYIEHTa, NaéT MpernoaBaTeNto OCHOBaHUS AJi1 OObEKTUBHOW OLIEHKH 3HAHUHN KaXKIOro CTYAEHTa MPU
BBIBEJICHMH CYyMMapHOTO 0asuia, MO3BOJISIET CTYACHTY MPEICTaBUTh YPOBEHb COOCTBEHHBIX 3HAHUH IO
IpeIMETY, YBUJIETh CBOM CUJIbHBIE U CJIa0bIe CTOPOHBI, YTOOBI YUECTh UX MPH MMOATOTOBKE K 3aUeTy.

Busibl TEKyniero KOHTpoJIs:

a) YCTHBIN ()pOHTANBHBIN WM MHAUBUIYATBHBIN OMPOC;

0) nucbMeHHasi cCaMOCTOsATEIbHAas paboTa;

B) YCTHOE M3JI0KEHHUE COJIEPKaHUs IPOUUTAHHOTO B paMKaX CaMOCTOSITENIbHOU paboThI;
I') YCTHOE BBICTYIJIEHUE TI0 TEME O0CYXKACHHUS.

IIpoMeKyTOYHBIN KOHTPOJIb

JucuuninuHa pa3OuTa Ha MOAYIHM, KOTOpbIE TNPEACTaBIAIOT COOOM JIOTMYECKH 3aBEpIICHHbIE
yacTd pabouell MporpaMMbl Kypca M SBISIOTCS TeM KOMIUIEKCOM 3HAaHMM W yMEHHH, KOTOpbIe
ITOJIEKAT KOHTPOJIIO.

KoHTponb ocBOeHUs: MOJysiel BKIIOUaeT B ce€0sl BHIITOJHEHHE MUCbMEHHBIX KOHTPOJIBHBIX PadoT,
MIPEeyCMOTPEHHBIX pabovel MporpaMMoil TUCHUTIIHHBI.

B koHme cemecrpa IpPOBOAUTCS KOHTPOJIBHOE MEPOINPHUATHE, BKIKYAIOLIEE KOHTPOIb
MOCJIEHETO MOJYJIS AJIsl BCEX CTYACHTOB M KOHTPOJIb, KOTOPBIN MPOXOAAT 005S3aTeIbHO T€ CTYAECHTHI,
KOTOpBIE UMEIOT 3aJ0JDKEHHOCTH I10 MPOILIIBIM MOIYJISAM, a TAaKXKe T€, KTO JKEJIAaeT YIy4IIUTh CBOMI
PEUTHUHT.

[TpomexyTOUHBIH KOHTPOJIb OCYIIECTBISIETCS IO OATIbHO-PEUTUHTOBON CHCTEME.
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Metoauka ¢popMUpOBaHNSA Pe3yabTHPYIOLIEH OLEHKHU
HroroBast oLeHKa CKIAJbIBACTCS KAaK CPEIHEB3BEIICHHAs IO PE3yJbTaTaM BCEX OLEHUBAEMBIX
paboT Ha MPOTSHKEHUU CEMECTpPa, KyJa BXOAAT IMOCEUICHUE JIEKIUH U Ja00paTOPHBIX 3aHATUH, OTBETHI
U JIOTIOJHEHMs Ha Ja00paTOPHBIX 3aHATHSAX, KOHTPOJbHBIE paOOThl (KOHTPOJIbHBIE CPE3bl IO UTOTaM
MOJTYJISI).

IIpoMe:KyTOYHBII KOHTPOJb - HMTOrOBas OLEHKA 3HAHUM CTYAEHTA, OCYLIECTBISETCSA IO
HAKOIUTEJIBHOW CHUCTEME CYMMHUpPOBaHHMEM OajuIOB, MOJYYEHHBIX B IPOILECCe TEKYIIEro M pyOeKHOro
KOHTpPOJISL.

®opma IPOMEXKYTOUHOTO KOHTPOJISL — 3a4eT.

[IpoBeaeHne TEKyLIEro U MPOMEXYTOYHOTO KOHTPOJIS IO JUCHUILIIMHE OCYIIECTBIIAETCS B COOTBETCTBUU
¢ Monoxennem COI'Y .2
banibHasi cTpyKTypa OLleHKH

Dopma koumpons Maxce. kox-
BO 0aJIJIOB
Tekyias olieHKa CTy/IeHTa B TeueHue 1-8 Helenu cocTouT u3: 25
* BrimosTHeHUs 3aJaHui Ha TPAKTHYCCKHUX 3aHATUSIX 10
¢ BrInmostHEHUsT JOMAIITHUX 3aaHuil 5
* CaMOCTOSTEIIbHBIX padoT 10
1-51 pyOexxHas miucbMeHHass KOHTPOJIbHas paboTa 25
Tekymas onieHka cryaenTta B Teuenue 10-15 Henenu cocTouT us: 25
* BrimosTHeHUs 3aJaHMi Ha TPAKTHYCCKHUX 3aHATUSIX 10
¢ BrInmostHEHWsI JOMAIITHUX 3aaHui 5
* CaMOCTOSTENIbHBIX padoT 10
2-51 pyOexHas TUCbMEHHAasi KOHTPOJIbHAs paboTa 25
Hroro 100

Metoauka GOpMHPOBAHUS Pe3yJILTHPYIOLIEH OLEHKH.

B xone TexyIiero KOHTpost cTyaeHThI MOryT Haopars 0-100 Gawios:

1 —s1 pyOesKHAsI ATTECTAIMA -MAKCHMAJIBLHO 50 0aJ1710B; U3 HUX:

Ot 0 no 25 GamwioB (pyOexHas arrecTalnys) — TeCTHpoBaHHME B IeHTpe TectupoBaHuss COI'Y wnm
yKa3bpIBa€TCS HCIONb3yeMas TpU M3yYeHHH JaHHOW JUCHMIUIMHBI Qopma (muchMeHHas padora,
KOJUIOKBUYM, 3CCe H T.11.);

Or 0 nmo 25 OGamnoB(Tekylnas OICHKA) — akTHBHasg paboTa 3a JaHHBIM TEepUOJ HAa CEMHHAPCKUX
(IpaKTHYECKUX ) 3aHATHSIX

2-51 pyOeKHasl ATTECTAIMA — MAKCHMAJILHO 50 0a//I0B; U3 HUX:

Ot 0 10 25 GamioB(pyOeskHas aTTecTalus) — TeCTUpOBaHue B rieHTpe TectupoBanus COI'Y;

Ot 0 110 25 GansoB (TeKylas OLIEHKA)— aKTUBHAs paboTa 3a JaHHBIHN MEepUO Ha CEMHUHAPCKUX
(IpaKTHYECKUX ) 3aHATHSIX

IIpomeKyTOUHBIN KOHTPOJIb:

st 3x3amMena:

3a yCTHBIN OTBET Ha dK3aMeHe cTyAeHT nonydaetr 0-50 6anos.

CryaeHThl, MOMYYUBIINE B XOJ€ TEKYIIEro W pyOekHOTro KoHTposst 56-100 OanmoB aBTOMaTHYECKH
MOJTy4aroT «IK3aMeH».

PesynpTupyromias omnenka ckiaasiBaeTcs mo cootBercTBytomieir bBPC dpopmyie.

IIxaja UTOroBOM aKAEMHUUYECKOH YCIIEBAEMOCTH CTYAEHTOB 110 AUCHUILIUHE

! TMonoxeHne o TeKylIeM KOHTPOJE YCHEBAEMOCTH M HPOMEKYTOYHOU aTTEeCTallMH OOYYaIOIIMXCA MO 06pa30BaTENLHEIM
IporpaMMaM BBICIIET0 00pa3oBaHMs — MporpamMMmaM OakaixaBpuara, Maructparypsl u cnenuanmurera B COI'Y.(B mocnemaneit
penaknuu ot 08.07.20 r. I[Ip.Ne 173)

2 B cootsercTBuu ¢ ITonoxenneM o BPC oleHnBaHus 00y4aioIMXCs O4HO (GOPMEI 110 06pa30BaTENLHEIM IPOrPaAMMaM

BEICIIIET0 00pa30BaHus — MporpaMMam OakanaBpuara u cnenuanuteta B @T'bOY BO COI'Y (ot 05.03.2018 1., mp.Ne 47)
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Cucrema onenoxk COI'Y
CymMma GaimioB Haspanue YucnoBoli SKBUBAJICHT
86 - 100 OTJINYHO 5
71-85 XOPOIIIO 4
56-70 yIIOBJICTBOPUTEIHHO 3

Bonpocs! k 1adoparopubiM 3anatusam (YK-8, IIK-2)

1. Ochosuble noHsATUsA xumMuu BMC: MmoHOMEp, oaMMEp, OJMTOMEp, MAKPOMOJIEKYIIa, ITOJIMMEpHast
eTb, 3B€HO IETH, CTeTeHb noaumepusanun. Ces3p Mexxay MM moHoMepa u nonumepa. Cnennduka
MIOHATHSI «MOJIEKYJIIpHAsl Macca IOJIMMEpay IPUMEHUTEIBHO K IIOJIMMEPHBIM BELICCTBAM.
2.  Ocnosuble otnuuns BMC or HMC. [IpupoaHpie 1 CHHTETHUECKUE TTOJIUMEPHI.
3. Kiaccudukanus noauMepoB IO XMMHUYECKOH MpHUpOJE aTOMOB, 0Opa3yroIMX IJVIABHYIO LEMb
IIOJINMEpA.
4. Krnaccugukanus noJmMepoB 110 FreOMETpUN CTPOEHUS UX LieNeil MaKpOMOJIEKYJI.
5. Knaccudpukamust TOIMMEpPOB IO XapPaKTEPUCTUKE PETYISIPHOCTH CTPOSHUS TJABHOW LIEIH.
ITpumepsr.

6.CtpykTypa momumepoB. J[Ba ypoBHSI CTPYKTYpHOM OpraHU3aIlMH MOJMMEPOB: XUMHUYECKOE CTPOCHUE

Lenu, KOHGUrypauus 1 KoH(popManus LemH.
7. Knmaccudukamysi mOJIMMEpOB MO MPHHAIICKHOCTH MaKpPOMOJIEKYJIBI K ONPEACTICHHOMY KIIACCy
XUMHUYECKHUX coequHeHud. [Ipumepsl.
8. T'oMomonmMepsl ¥ COTOIMMEPHI, THITHI CONIOIMMEPOB. [Ipumepsr.
9. MonekynsapHas Macca (MM) nmoaumepoB, Kak cpelHss KOJIMYECTBEHHAs XapaKTEepUCTHKA MacChl
MOJIEKYJI II0JINMEPOB.
10. Metos! OIpeeIeHus MOJIEKYJISIPHON Macchbl IIOJINMEPOB: OCMOMETPUYECKUH,
BHUCKO3UMETPHUCCKU, TP PY3MOHHBIH.
11. Peakuuu cunresa nonumepoB. [lonumepusanus, OCHOBHbIE XapaKTEPUCTUKU peakuuu. LlenHas u
CTyIeHYaTas MOJMMEPHU3aIHsl, X OCHOBHBIE OCOOCHHOCTH.

12. PapukanbHas MOJIMMEPU3ALUS. CriocoObl  MHUIMHUPOBAHUS CBOOOTHO-PaUKAIBbHOM
MoJINMEepHU3auu: (OoTo-, TEPMUUYECKOE NHUIIMUPOBAHUE, UCIIOJIb30BAaHUE XUMUUYECKUX UHULIUATOPOB.
IIpumepsl.

13. CuHTe3 NOIMMEpOB peakiueil MoJTMMepHU3aIii, OCHOBHBIE CTaINH Iporecca. Pois HHrHONTOpPOB
U PETYJISATOPOB PEAKIIMH TOJIMMEPHU3ALUH.

14. onHas mnonumepu3anys, €€ 3aBUCUMOCTb OT IPHUPOAbl MOHOMEpa U THIIA MPUMEHSIEMOIO
KaTajiu3aTopa.

15. KartanuzaTopbl KaTHOHHOW TOJMMEPHU3AIMK, POJb COKaTalu3aTOpoB. MexaHuU3M Mpolecca.
DneMeHTapHbIE CTaIUH, UX CKOPOCTb.

16. AHMOHHAsT TIONMMEpU3alus, MPHUMEHSEMbIE B peakUuu Karanu3atopbl. OCHOBHBIE CTaIUuU
mporecca.

17. Cnioco6sI mpoBeicHUs peakiiuu noaumepusanuu. [lonumepusaius B Macce, pacTBOpe, IMYJIbCUH.
18. CTpoeHne MOHOMEPOB, CIOCOOHBIX BCTYNATh B PEAKIMIO MOJMKOHAEHCAUU. DYHKIIMOHAIBHOCTh
MOHOMEPOB U UX CIIOCOOHOCTh 00pPa30BBIBATH JMHEMHBIE U ceTYaThle MoauMepsl. [Iprumepsl.

19. TlonyyeHne MOAMMEPOB METOJIOM MOJUKOHJEHCauu. Ee OCHOBHBIE OCOOEHHOCTH, OTJIMYME OT
peaxkuuy NoJIuMepU3aIiHU.

20. Tumsl peakuuii moJMKOHACHCAIIMHU. PaBHOBeCHass M HEpaBHOBECHAs MOJIMKOHJIEHCALIUS, TOMO- U
reTeponoyiMKoHaeHcaus. [Ipumepsr.

21.B 1939 r. amepukanckuil xumuk Kaposzepc (kommanust [{foroH) U3 ABYXOCHOBHOM aJUMHMHOBON
kuciaotel HOOC-(CH2)4-COOH wu rekcamermnenauamuaa HoN-CHz-(CH2)s-CHo-NH2  mosy4mn
BBICOKOMOJIEKYJISIPHOE COEJUHEHHE, KOTOPOE HCHOJIb3YIOT s IPOU3BOJCTBA CHUHTETHUYECKUX
BOJIOKOH. Hanuimre ypaBHeHHE peakiuy, YKaXHUTe €€ THUI U Ha30BUTE MPOAYKThI peaKuu.
IIpumepul 3-20 6onpoca dounema:
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1. YkaxxuTe peakiuro moJuMepu3aiu:
A)n CH2=CH2 — (— CH2 — CH2 —)n
b) CHz — OH + HBr — CH3Br + H20
B) CoHsOH + CH3COOH — CH3COOC:Hs + H20
I') nC¢H1206 — (CsH1005)n + H20. OTBET MOACHUTE.
2. U3 kakux BELIECTB IMOJIY4YarOT UCKYCCTBEHHBIE BOJIOKHA?
A) Hedth; b) nmemmonosza; B) kaMeHHBIH yrouib; I') npuponusbIii ra3
3. Knaccudunupyiite U Ha30BUTE HUXKE MNPUBEICHHBIA IMOJMMEpP MO BCEM HM3BECTHBIM ISl HUX
kinaccuukanusaM (0 XUMHYECKOMY COCTaBY MAaKpOMOJIEKYJbl, IO COCTaBy OCHOBHOH IeNH
MakpOMOJIEKYJbl, MO0 CTpoeHHio ((opme, TeOMETpUH) OCHOBHOM LIETIM MaKPOMOJIEKYIIbI):
NOAUGUHULAYEMATN.
4. I[IpocTpaHCcTBEHHYIO (hOPMY MOJIEKYJI UMEET CIASAYIOUINI MOIUMep:
A) pesuna; b)nemmnonosa; B) cunternueckuii kayuyk; [') monumponusieH.
5. Uto siBAsieTCSl aKTUBHBIM IIEHTPOM MPHU MOJIMMEPU3alMUd BUHUJIOBBIX MOHOMEPOB B MPUCYTCTBUU
vHuIEEpyomei cuctemsl Fe?* + H202? OTBeT noscHUTS.
a) KaTuOH; 0) aHWOH; B) CBOOOJHBIN paJUKaN; T') MOJUMEPHU3ALNS HE MPOTEKAET.
6. MexaHn3M MOJMMEpHU3aIMH METHIMETAKpHIIIaTa B )KHIKOM aMMHake (Katanuzatop — Kammid). Kak
W3MEHUTCS CKOPOCTh PEaKIUU MPHU 3aMEeHE Kallus JIUTHeM?
7. Kakue MOHOMEpHI CITIOCOOHBI y4acTBOBATh B paJuKaibHON nojaumepusanuu? OTBET NOSICHUTD.
a) OKcHJl dTWIEHa; 0) dopManblIerua; B) METaKpUIOBas KUCJIOTAa; T) aMUHOYKCYCHas KUCJIOTa, 1)
OKCHMACIISTHas! KUCIIOTA.

Bonpockl K 3K3aMeHy no JucuHILInHe «Bpicokomoliekyasipabie coequnenus» (IK-1)
1. Ocnosuble oTinunsg BMC ot HMC. IlpupoiHbie 1 CHHTETUYECKUE TTOTUMEPHI.

2. OcHoBHble noHATHS XuMu BMC: MoHOMEp, IOJIMMEp, OJTUTOMEP, MAaKPOMOJIEKYJIa,
MIOJINMEpHasl LIeTlb, 3BEHO LIeNH, CTeNeHb nonuMepusanuu. Cea3b mexxaqy MM MoHomepa u
nonuMepa. Crienuduka MOHATUS «MOJIEKYJISIPHAS Macca MoJIUMepa» MPUMEHUTENIBHO K
ITOJIMMEPHBIM BEILIECTBAM.

3. Knaccudukaius nonuMepoB 1Mo NpuHaIEKHOCTH MAaKPOMOJIEKYJIbI K OTIPEIETIEHHOMY
KJIACCY XMMHYECKHUX COCUHEHHM: MONNO0Ie(QUHBI, TOIUIUEHBI, TOTUIPUPDI, TOJTUAMUIBL,
MOJIMKApOOHATHI.

4, Knaccudukanms moauMepoB mo XUMHUYECKON TPUPOE aTOMOB, 00pa3yIOIINUX TIABHYIO
LIENb I0JIUMEPA

o. Krnaccudukanys no reoMeTpun CTpOEHUS HENU MaKpPOMOJIEKYII.

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

1. Krnaccudukaiys nonuMepoB 1o XapakTepUCTHKE PETYISIPHOCTH CTPOCHHUS IJIaBHOM 1IETH.
IIpumepsl.

8. MeTo/1b1 110JTy4eHNs BHICOKOMOJIEKYJISIPHBIX COEAMHEHUH.

9. Peakuuu cunTe3a nonumepos. [lonrmepusanns, OCHOBHbBIE XapaKTEPUCTUKU PEAKIIHH.
[lenHas u cryneHyaTas HoJUMEpPU3alMsl, X OCHOBHbIE OCOOEHHOCTH.

10.  PaguxanpHas nonuMepusanus. CocoObl MHULIIMUPOBAHMS CBOOOIHO-paIuKaIbHON

nouMepu3anuu: HpoTo-, TEepMUIECKOE HHUITMUPOBAHUE, UCTIOJIb30BAaHUE XUMHUYECKUX
nHULIHMATOpOB. [Ipumepsl.

11.  HonHnas momuMepu3aiusi, €€ BUJIbI B 3aBUCUMOCTH OT IIPUPOJIHI MOHOMEpPA B THUITA
MIPUMEHSAEMOT0 KaTajn3aTopa.

12. Katnonnas nonmumepuzanust. Katanuzatopsl U cokatanu3aTopsl. BiusHue npupo bl
pacTBOpPHUTEIISL.

13. AHuWOHHAs MOJIMMEPH3AIHs, IPUMEHIEMBIC B PEaKITUU KaTan3aTopbl. OCHOBHBIC CTaIHH
mporecca.

14.  AHWOHHO-KOOPJMHAIIMOHHAS MOJUMEpHU3anusi. TUTIBI TPUMEHSIEMbIX KaTaIu3aTOPOB.
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15.  Cnoco0sl mpoBeneHus peakiuu noaumepusanuu. [lonumepusanus B macce, pacTBope,
SMYIbCUH.

16.  IlosmyueHue nMoIuMeEpOB METOJOM MOJIMKOHeHcaunu. Ee 0cHOBHBIE OCOOEHHOCTH,
OTJIMYUE OT PEAKIMH NOIUMEPHU3ALIHH.
17.  CrpoeHue MOHOMEPOB, CIOCOOHBIX BCTYNATh B PEAKIIUIO TOJIUKOHICHCAIHUH.

@OyHKIMOHAIBHOCTh MOHOMEPOB U UX CIIOCOOHOCTh 00Pa30BhIBATh JIMHENHHBIE U CETUATHIE
nonumepsl. [Ipumepsr.

18.  Twumnsl peakuuii nosmkoHAeHcauuu. PaBHOBeCHas U HEpaBHOBECHAs TOJUKOHICHC AL,
rOMO- ¥ TeTeponojuKoHaeHcanus. [Ipumepsr.

19.  Xumuueckue peakuy U XUMUYECKUE IpeBpalieHus noauMepos. [lonuMepananoruynbie
IIPEBPAILCHMUS.

20. Peakuuu nectpykiuu v cuiMBaHUs MOJIUMMEPHBIX Leneil. Puznyeckas AecTpyKIus,
XUMHUYECKast TUAPOIUTHYECKAS JECTPYKIUS TeTePOLEIIHBIX ITOJIMMEPOB. TepMmuueckas,
XUMHMYECKas, OKUCIUTEIbHAS NECTPYKLUSA; MEXaHU3M PEaKLUi OKUCIICHUS IIOJUMEPOB.
AHTHOKCHU/IAHTBL.

21.  Crpykrypa nomumepoB. Kondopmanms makpomosekyi. 'HOKOCTh enu moanMepoB.
22.  Arperarsbie 1 (pa30BbIe COCTOSHUS BEIIeCTB. AMOP(HBIC, KPUCTALTUICCKHE,
KPHCTAJUTU3YIOLIHECS TTOJIMMEPHI.

23.  Tpu ¢pusnyecknx cOCTOSHUS aMOP(HBIX MOIMMEPOB. Temreparypbl epexo/10B:

temmeparypa crekioBanus (T¢) u Temmneparypa tekydectu (Tr). CreknoobpasHoe
BBICOKO?JIACTUYHOE U BA3KOTEKYUYEe COCTOSHHE MOITUMEPOB.

24.  TepMoMexaHUYECKHE KPUBBIE aMOP(HBIX MOJIMMEPOB. BiausHue MoiaekynsipHO# Macchl
IIOJINMEPOB Ha TEMIIEPATypy CTEKJIOBaHMUSI.

25.  IIpupona pactBopoB BMC. CBoiicTBa pacTBOpoB noaumMepoB. OrpaHHueHHOE U
HeorpaHuueHHoe HaO0yxaHue. Pa30Bble JUarpaMMbl COCTOSIHUSI pacTBOPOB MoJInMepoB. CTynHU.
26.  MonekynspHas macca (MM) nmonumepoB, Kak CpeHsIsl KOJIMYECTBEHHAS XapaKTepUCTUKA
Macchl MOJIEKYJI TOJIMMEPOB.

27.  OmpeneneHre MOJIKYJISIPHOTO Beca MOJIMMepa BUCKO3UMETPUUECKUM METOJIOM.

28.  OtHocuTenbHAas, IPUBEICHHAS U XapaKTEPUCTHIECKas BI3KOCTh, X pa3MepHOCTH. CBs3b

XapaKTEPUCTUYECKOM BA3KOCTH C MOJIEKYISAPHONU Maccoy noymMepa. Y pasHenue Mapka-
XayBuHka-KyHa. Bucko3uMerpus, Kak METOJI ONPEEICHUS CPEIHEBA3KOCTHON MOJIEKYJISIPHON
Macchl IIoJIMMepa.

29. Mertobl onpenesieHus MOJIEKYIIPHONW MACChI OJIUMEPOB: OCMOMETPUUYECKHU,
BHUCKO3UMETpHUECKUil, MeTo ] Tuddy3un, METOT yIbTPACHTPUPYTUPOBAHUS, METO]]
CBETOPACCESIHUS.

30.  Peakuuu oTBepkAeHUs. IHUIIMATOPBI U KaTaln3aTOpbl OTBEpKAeHUA. Touka
resieo0pa3oBaHus.

31.  Ponb HHTHOGUTOPOB M PETYIATOPOB PEAKLIMHU ITOJIUMEPU3ALIUH.

32.  KapOoruennslie mosmmepsl. THITBI TOIMMEPOB, CIOCOOHBIX KPUCTAJUTH30BATHCSL.
3aBHCHUMOCTh TEMIIEPATYPhI CTEKJIOBAHUS OT XMMUYECKOTO CTPOSHHSI MOHOMEPOB.

33.  Tlommytrnen. Crioco6s! moyueHus. CBOHCTBa MaKpOMOJIEKYJ MTOJMATHIICHA, B
3aBHCUMOCTH OT c110c000B noydeHus. [Ipumenenue.

34.  TlomumponwmieH. CriocoObl MoydeHusi, CBOMCTBA, IPUMEHEHHE.

35.  Tlonmuuzobyrunen. CriocoObl Moy4yeHust, CBOUCTBA, TPUMEHEHHE.

36.  ITomuctupoin. CriocoOBI OTYYEHHUs, CBOHCTBA, IPUMEHEHHUE.

37.  DneMeHTOOpraHMYecKue coeuHeHHs. JnacToMepsl. [lonucunokcansl.

38.  Tlomyuenue eHOTBEHO-(HOPMATBICTHAHBIX CMOJ (HOBOJIAYHBIC, 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 coenunenns» (IK-1, IK-2)
[Tonyuenue BMC wMetogom mnonuMepusauuu. MoHOMeEpbl il  CUHTE3a. MexaHU3MBbI
IIOJINMEPHU3aLUH.
PagukaneHas nonumepusanus. MHummaropsl. BiusHue pa3nuyHbX (akTOpOB HA PaAMKAIBHYIO
nosimMepusanuio. Ctaauu mpouecca.
Karnonnas nonumepuzanusd. Karanusatopsl. Ctagun npouecca. Kunetnka noammepusanui.
AnnoHHas nonumepusanus. UHUUMMpoBaHue, pocT Lenu U 0OpbIB LIETIH.
AHHMOHHO-KOOpAMHALMOHHAs nonumepusanusd. Karamusarop Iuriepa-Harra. Mexanusm
IIOJINMEPU3aLUH.
CrniocoOpl IpoBeieHUs ToJIUMEpU3aluy (B 0JI0KE, B paCTBOPE, CYCIIEH3UU, IMYJIbCHUH).
Teopust cononumepuzanuu. Paznuune Mex1y paauKaibHON M1 MOHHOM COMOJIMMEpHU3allUeH.
[Tonyyenue noauCTUpOsIa paIuKaIbHOM U MOHHOHN Nonumepusanuei. XuMUYECKHAE IPEeBPALLECHUS
IIOJINCTUPOJIA.
Ocobennoctu 00pazoBaHMs MOJMMEPOB METOAOM NoiuKoHAeHcaun. Teopus Kaposepca.
Knaccugukanus npoueccoB noaukoHaeHcauu. PaBHoBecHas nonmkonaeHcanus. JlecTpykuus u
OOpBIB IIETIM TIPU PAaBHOBECHOW MOJMKOHICHCAITUH.
Cunre3 nonmamuoB. ['naponutuueckas noJMMepu3anus JaKTaMoB.

®uszuko-xumus noaumepon (IK-1)
I'mppoauHamuyeckre CBOMCTBA MAKPOMOJIEKYIN B pacTBopax. Buckosumerpus.
CBsi3p  XapaKTEpUCTUYECKOM BSI3KOCTH C MOJIEKYJISIPHOM Maccol M CPEIHUMHU pa3Mepamu
MakpoMouieKkyil. YpaBHeHne Mapka-Kyna-XayBunka.
MeTtob! onpeeNieHns CPEeIHEBECOBON U PCEJHEUYHNCIOBON MOJIEKYJISIPHOM MacChI.
Kiaccnueckas teopust pactBopoB mnoiaumepoB @nopu-Xarrunca. Koncranta Xarrusca,
BHpHUAJIbHBIE KOA(DOUIIMCHTHI.
PaBHoBecue B pacTBOpax  MOJMMEP-pPACTBOPUTENb.  TE€PMOJMHAMMYECKHMH  KPUTEPHUU
PacTBOPUMOCTH.
I'MOKOCTB IETHBIX MOJEKYII U €€ CBA3b C PU3NKO-MEXaHUIECKIMHU CBOWCTBAMH MTOJIUMEPOB.
Kondopmanus noaruMepHsIx 1enel. Y ciaoBus, T0MyCcKarolue MOJIHOEe «CBOOOJHOE) BpalleHHE.
TennoBoe nBHXKEHHE B MOJMMEpHBIX Tenax. Ctatuctuyeckuil cerMeHT. CBOOOIHO-COWIEHEHHAs
LEIIb.

®usuka nomumepos (ITK-1)
CgoiicTBa aMOp(HBIX U KPUCTATUIMUECKUX MOJMMEPOB. TepMoOMexaHWYeCKHe KPUBBIE aMOP(HBIX
MIOJIUMEPOB.
BricokoamacTuyeckoe COCTOSIHME MOJMMEpPOB. HWKHMI mpenesn MOJEKYISPHOW  MAaccChl,
HEOOXOIUMBIH [Tl TPOSIBIIEHHUSI BEICOKOAIACTUYECKON NedopMalnu.
Kpucranmnmueckue nonmmepsl. BiusiHue opueHTalluM Ha MEXaHUYECKHE CBOMCTBA MOJIMMEPOB.
XUMUYeCcKHe MPeBpaIIeHHs MOJIMMEPOB (TOJMMepaHaTOrHUHbIe TPEBPAIIeHHs, CIIIMBaHKUe, OJ0K-
Y TIPUBUTAS COMOJIMMEPHU3AITHS).
HanMonexynspHas cTpyKTypa MOJIHUMEPOB.

IIpumepHBIe BONPOCHI K PyOeKHBIM KOHTPOJILHBIM Pa00oTaM 10 JMCHUILIHHE
«Bbicokomosieky.isipabie coenuHenus» (IK-1, IK-2)
YeM 0TINYAIOTCS MOJIMMEPBI OT BBICOKOMOJIEKYJISIPHBIX COEUHEHUN?
Otmuune BMC 0T HUBKOMONEKYISPHBIX COCTMHEHU?
Homenknatypa u cTpoeHue moaumMepoB (KIacChl U MOIKIACCHI)?
Homenknarypa u cTpoeHue moJiuMepoB (IpyMIibl, MOATPYIIIbI, BUJIbI)?
Bunpl nzomepun nonumepon?
[Tpuponnbie nonumepsi?
Kaydyk u cuHTeTHYECKHE TTOTUMEPHI?
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@

10.
11.
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.

51.
52.
53.
54,
55.
56.
57.
58.

Oco0ble cBOMCTBA MOTUMEPOB?

HanmMonekynspHbie 00pa3oBaHus U3 MOJICKYJT TOJTUMEPOB?

Penakcanyonssle mpoLecchl B HojmMepax?

MonekynsapHO-MaccoBbIe XapaKTEPUCTHKHU MOJIUMEPOB?

Cpenneuuncionas 1 cpefHeMaccoBas MoJeKysipabie Maccbl BMC?

Merto1bl onipeiesIeHUsI CPEIHEUNCIIOBOM U CpEeTHEMAcCOBOM MOJIEKYIApHbIX Macc BMC?

DOnactuyeckas U rmiactuieckas aedopmarun?

Tepmosnactuueckue 3¢ HexToi?

[Tpupona 35macTHYHOCTH KayyyKa?

3aBUCHUMOCTH pa3Mepa MaKpOMOJIEKYJI OT JAJUHBI LEMH, UIeATbHBINA KITyOOK?

PeanbHbie kiTyOKH, BIUSHHE TEMIIEPATypPhl U pACTBOPHUTENS HA UX pa3mep?

dopma MaKpOMOJIEKY B KOHLIEHTPUPOBAHHBIX pacTBOpaX U CTeKjax, Teopema dnopu?

[ToBOpOTHO-U30MEPHBIN MEXaHU3M THOKOCTH IICTTH?

Tepmogunamuyeckuii cermeHt Kyna?

[TepcucrentHast rHOKOCTH?

Kunernueckas rubkocTs nermu?

MexaHu3M 3J1aCTUYHOCTH [TOJIMMEPOB, YIIPYTrOCTh UI€AILHOIO ra3a?

Ypyrocts NOJIUMEpPHOI CeTKU?

Bszkoynpyroctsb, ee MexaHu3m?

OHTaNIBNUS CMelIeHus s pactBopoB BMC?

[Tapamerp PactBopumoctu ['unpaedpanra?

OHTponus cMeleHus it pactBopoB BMC?

Teopus ®nopu-Xarrusca?

[TapameTtp B3aumopeiictBus @uopu-Xarruaca?

Konnuraruabie CBOHCTBA PaCTBOPOB MOJTUMEPOB?

Habyxanwue nonumepos?

Bsi3kocTh pacTBOpOB OIUMEPOB?

Omnpenenenre MOJIEKYJISIPHON Macchl MOJIMMEPOB U3 JAHHBIX MO BI3KOCTH PACTBOPOB?

[TonuanexTponnuTel?

BA3K0OCTh pacTBOPOB MOJIUAIIEKTPOIUTOB?

PaBnoBecue Jlonnana?

CocTosHHUs, B KOTOPBIX MOTYT CYIIECTBOBATh IOJIMMEPHI.

TepMomexaHUYeCKUE KPHUBBIE.

TepMoMexaHn4YecKHe KpUBBIE CTEKI000pa3HBIX TOJTUMEPOB.

CeMelicTBO TEPMOMEXAHUYECKUX KPUBBIX JJIs1 TOJTUMEPTOMOJIOTOB .

BnusiHMe MOBBIIIEHUS AKECTKOCTH MAaKPOMOJIEKYJT HA TEPMOMEXAHUYECKHE KPUBBIE.

OreHKa BEIMYMHBI CETMEHTA U3 TEPMOMEXaHUUECKHUX KPUBBIX JIJIS1 TOJIMMEPIOMOJIOTOB.

BnusHue pexxuMOB UCTIBITAHUIN Ha XapaKTep TEPMOMEXAHUUYECKUX KPUBBIX.

Oco0eHHOCTH CTEKI000Pa3HOTO COCTOSIHUSI TOJTMMEPOB.

CB0060aHBII 00BEM B TOTUMEpAX.

CTpyKTypHOE U MEXaHUYECKOE CTEKIOBAHHUE.

Crioco6b! onpesienieHust TeMIepaTypbl CTEKIOBaHUS.

3aBUCHUMOCTb TEMIIEpaTypbl CTEKJIOBAHUSI OT CTPYKTYpPhl IOJMMEPOB W BIMSHHUS JIPYrUX
(baxTopoB.

PacTskeHne cTek1000pa3HbIX MOJIMMEPOB.

Brnusinue TemnepaTypsl Ha KpUBBIE «1eopMalus-HAMIPSHKEHUE) CTEKIO00Pa3HBIX MOIMMEPOB.

Bricokoanactuueckoe cOCTOSHUE OJTUMEPOB.

Kpucrannndeckue cocTOSHUS TOJUMEPOB.

CtpoeHre KpUCTAJUTMYECKUX MOJIUMEPOB.

CKOpOCTh KpUCTAJIIIN3ALUH IOJTMMEPOB.

BnusiHue Ha KpucTaIM3alHio MOJMMEPOB Pa3INuHbIX (PaKTOPOB.

Kpussie «aedopmanus-HanpsKeHne» KPUCTAIUTMYECKUX MOJTUMEPOB.

24



59.
60.
61.
62.
63.
64.
65.

66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.

78.
79.
80.
81.
82.
83.
84.
85.
86.
87.
88.
89.

PactsxkeHne KpUCTaIUNIMYECKUX TTOJIMMEPOB.

TepMonrHaMuKa CHHTE3a OJIUMEPOB.

I{enHble U CTyIIEHUYAThIE MPOLECCHI IOJTUMEPU3ALIAH.

CBobOoaHOpaauKalbHas TOJIMMEpU3aLus.

MeToap! HHUITUUPOBAHUS CBOOOTHOPAIMKATBHOM TOTUMEPU3AIIIH.

Kuneruka cB000IHOpaAMKAIBHOM MOJIMMEPU3ALIUY.

BinusHue — KOHLEHTpallMM  HMHULMATOpa W TEMIEparypbl Ha  CBOOOAHOPaIUKAIBHYIO
IIOJIMMEPU3ALINIO

AKTHBHOCTH MOHOMEPOB B peakusix cBOOOIHOPAINKAIHHOM ITOJIMMEPU3ALIIH.

OpueHTanys MOHOMEPHBIX 3BEHbEB B peaKLUAX CBOOOIHOPANKAIbHOHN MOJIMMEPU3aLIUH.

Nonnas nonumepusanus.

Pa3znmuuns Mexxay paiuKaJbHON U HOHHOM IIOJUMEPU3ALUSIMH.

M oHHO-KOOpAMHALMOHHAS TIOJUMEpU3aLusl.

[TonmmkonaeHcanus.

Oco0eHHOCTH LENHBIX U CTYIIEHYaThIX MPOIIECCOB MOJIUMEPHU3ALIH.

Crioco0bl IpoBEIEHNS IPOLIECCOB MTOJIMMEPU3ALUH B IPOMBILUIEHHOCTH.

OMyJIbCUOHHAs U CYCHEH3UOHHAs TOJIMMEPHU3ALIUU.

XapakTepHble 0COOEHHOCTH MaKpOMOJIEKYJ KaK peareHTOB.

Bimsinue coceTHUX 3BEHBEB HA XMMHUYECKUE IIPEBPALLECHHS] MAKPOMOJIEKYII.

MakpomonieKkyisipHble M HaJAMOJIEKYJsipHble 3(GQEeKTbl NpU XUMHUYECKHX IMPEBPALICHUAX
MaKpOMOJIEKYL.

KoonepaTuBHble B3aMMOAECHCTBYSI P XUMUYECKUX TPEBPALLEHUAX MAKPOMOJIEKYIL.

CurBaHue MOJIUMEPOB.

BricbIxaHMe Kpacok.

Bynkanu3zanus kayqykoB.

OTBepkaeHUE SMOKCUIHBIX CMOI.

JlecTpyKuus noJIMMepoB.

TepMuueckas necTpyKuus 110 paJuKaIbHOMY MEXaHU3MY.

HepanukanbHble peakuuu JECTPYKIIHH.

TepMOOKHUCIUTENBHAS NECTPYKIUA.

DoTOAECCTPYKIHA.

ITonrmepaHamOruYHbIE IPEBPALLECHHUS.

XHUMHUYECKUE IPEBPALLECHUS LEIUTIOJIO3bI.
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MeTtonnyeckune peKOMeH/IAIUH N0 OPTaHU3AIMH CAMOCTOSITEIbHOI padoThI CTY/IeHTOB
N3nosxeHsl B IpUIaraeMbIX MOCOOUSIX:

1. Yueopuna T.M. Beedenue 6 Xumuro 8bICOKOMONEKYIAPHLIX COeOUHeHull . yde0.-MeToj. TocoOue st
CTYJICHTOB XHMHKO-TEXHOJIOrHYeCKuX (akynbTetoB. //T.M.Uuropuna; ®I'BOY BIIO «CeBepo-OceTHHCKHIA
rocynapctBeHHbI yHIBepcuTeT uM. K.JI. XerarypoBa» — Bianukaskas, 2018. — 87 c.

2. Yueopuna T.M. Ilpaxmuxym «Bvlcokomonekynsipuvie coeounenus»: y4e0.-METOA. TOCOOHE s
CTYyICHTOB XHMHKO-TEXHOJIOTHYECKOTO (akyipTeta (OakamaBpuar), Hampasienune — xumus (B1.6.13) /
T.M.Yuropuna; ®I'bOY BIIO «Cesepo-OcernHcknii rocynapcTBeHHbIH yHIBepcuTeT uM. K.JI. XeTarypoBa» —
Bnanukaskas, 2018. — 44 c.

Jumepamypa
1. 10. JI. Cemuukos, C. ®@. XKXunsuos, C. /. 3aiiiie. Beenenue B xumuro nmonumepoB. —M.: Jlans, 2014. —
222 c.
2. Kupeer B.B. BricokomonekymsipHbie coeuHeHns. //YaeOHuK s 6akanaBpos. - M: FOpaiit, 2013.
3. IIumonox M.B. CoBpemennsle monmMepHbie Matepuanbl. / M.B. Illumonok. — MuHck: Beimmaiimas
mkona, 2017. — 280 c: wum. - Pexum  gmocryma: mo  moamucke. —  URL:
http://biblioclub.ru/index.php?page=book&id=560815. — bubnuorp. B ku. — ISBN 978-985-06-2902-9. —
TekcT: 31IeKTPOHHBII.
4. Xaxumymua FO.H. Xumust n gusuka nonuMepoB. Ou3uyeckre COCTOSHHS TOJIUMEPOB : ydeOHOE
nocooue / Xakumysums FO. H. - Kazans : U3narensctBo KHUTY, 2017. - 141 c. - ISBN 978-5-7882-2215-
8 - Tekcr: onexrtponsbii  // OBC  "KomcympranT  crymenta':  [caiit]. -  URL:
http://www.studentlibrary.ru/book/ISBN9785788222158.html - Pesxum mocTyrma: mo mo ImicKe.
4. Kysznenos, B.A. [IpakTukym 1o BEICOKOMOJEKYJISIpHBIM coenuHenusM. / B.A. Ky3nenos; MunuctepcTBo
obOpa3oBanus u Hayku P®D, denepanbHOe TocymapcTBEHHOE OIOMKETHOE 00pa3oBaTeNbHOE YUPEKICHUE
BBICLIETO MPOQECcCHOHANBHOIO 00pa3oBaHusi «BOpPOHEXKCKMH TOCYAapCTBEHHBIM YHHBEPCUTET». —
Boponex: Msaparensckuit gom BI'Y, 2014. — 167 c. : cxem., Tabm. — (YueOuuk BopoHexckoro
rOCyAapCTBEHHOTO VHUBEPCHUTETA). —  Pexum JIOCTYyTIA: o TIOJITTHCKE. - URL:
http://biblioclub.ru/index.php?page=book&id=441593. — bubnuorp. B kH. — ISBN 978-5-9273-2141-4. —
TekcT: 31eKTPOHHBII.
5. Kypenkos B.®., bynapuna JI.A., 3aukun A.E. [IpakTukym mo (pu3nke U XMMHUU BHICOKOMOJIEKYIISIPHBIX
coequHeHni. — M.: Komoc, 2008.
6. Tyropckuit M.A., Jymuna O.A. BricokomonekymspHele coeguHeHus. — M.: MUTXT um. M. B.
Jlomonocosa, 2015. — 72 c.
7. CumoOupckux E.C. CpoiicTBa pacTBOpPOB BBICOKOMOJIEKYJSAPHBIX CO€AMHEHHH. - Muuypunck: W3a-Bo
Muul'AY, 2014. - 25 c.
8. A. A. Tarep. ®usuueckas xumust nmosmmMepos. // Tlog pex. A. A. Ackanackoro. - 4-¢ u3j., nepepad. u JoI.
- M.: Hayunsriii mup, 2007.
9. [lpakTukym mo xumun U ¢usuke nomumepos. //Ilox pen. B.®.Kypenkosa. - M.: Xumus. - 1995.
10. Hluwonox M.B. Ctpykrypa noinumMepasix tein.//M.B.1Humonok. Mu.: BI'Y, 2003. - 38c.
11. Xoxnos A.P., Kyuanos C.U. Jleknuu no ¢pusudeckoi Xumun noinumMepos. — M.: Mup, 2000. — 192 c.
12. Bunorpagosa C.B. [lonukonaeHcalnoHHbIe npoiecchl U noaumepsl. — M.: Hayka, 2000. — 371 c.

Bomnpocel kK caM0oCTOATEILHOM NMOATOTOBKE CTYACHTOB 110 AUCHUILIHHE
«BbicokomoJiekyasipubie coequnenus» (YK-8, IIK-1, ITK-2)

. Knnaccudukanus nonmMepoB Mo XHMHUYECKOMY COCTaBy, IO BEIMYMHE MOJIEKYJISPHOM Macchl, IO

IIPOUCXO0XKIACHUIO, TI0 CTPOCHUIO OCHOBHOM LIETIH.

. Knnaccudukanus nonuMepoB no XuMU4ecKoi MpUpoe OCHOBHOM I11enH, 1o (opMe MaKpOMOJIEKYJI, MO

croco0y MOJIy4YeHHs, 10 OTHOLICHHUIO K HarpeBy.

. [Homumepuszanusa. ['eTeponMTHYECKU U TOMOJUTUYECKUN pa3pblB BAJEHTHBIX CBsA3ed. PannkanbHas

nosuMepusanusa. MexaHusM M CTaAuM paJuKalbHOM NonuMepu3anuu. VHUIMATOphl paauKaabHOU

MTOJIMMEPU3ALUH.

. Kuneruka pagukanbHoi mnonumepusanmu. Peakuum mnepenaun nenu. PexomOunamms. Poct

MaKpOpaJuKaioB U oOphIB LeNU. BiausHue pa3nuyHbix (GakTOpoB Ha pagUKaIbHYIO MOJIUMEPU3ALINIO
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(Temmeparypsl, MPUPOJBI KaTaau3aTopa, KOHIEHTpAalMd MOHOMEpA, JaBlieHus). PanuxanbHas
conoauMepuzanus. Teopus conoauMepu3annm.

5. Karanutuueckass mnonuMepuzanus. OTIUYUTEIbHBIE YEPThl MO CPABHEHUIO C PaJMKaIbHOM.
NHnnunpoBanue, pocT MaKpOHOHOB, IIPEKPAILIEHUE POCTA.

6. Karnonnass monmmepusanus. Bo3HUKHOBEHHME akKTUBHOTO 1ieHTpa. Karamuzaropel. [lpumep
KaTaJTUTUIECKOM Tonumepu3anuu B npucyrctsuu SnCls.

7. Kunetuka KaTMOHHOM MOJUMEpPHU3ALMUU (3aBUCUMOCTh CKOPOCTH TMOJMMEpPU3AIMU OT KOJIMYECTBA
KaTajgu3aTopa, CTEHNEHH MOJMMEpH3alMd OT KOJIMYeCTBAa HWHUIMATOpa W MoHoMmepa). Poub
COKATaJIN3aToOpa B KATUOHHOW MOJIMMEPU3ALIIH.

8. Anmonnas nonumepuzanus. Karanuzaropsl. MexaHu3M aHHOHHOM MOJMMEpPU3ALUU B MPUCYTCTBUU
aMHJ1a Kajaus B CPEJIe )KUIKOIO0 aMMHUAKa.

9. CnocoObl ocymiecTBlieHUs Mpolecca nonuMepusauuu (Ojgo4yHas, B pacTBOpe, AMYJIbCHOHHAS U

CYCIIEH3UOHHAas).

10. Monnas comonumMepusanus. Pa3immuus MexIy paaukaabHOW M MOHHOM corojuMepusanueii. Teopus
COIIOJIMMEP3aLIUH.

11. Ilonumepsl HENpeAeNbHBIX apoMaTH4ecKuX yrieBoaopoaoB. Ilomuctupon. Celpbe, MexaHU3M
MOJIMMEPU3AIUH.

12. CriocoObl  monydeHHs MOJUCTUPOJIA. XUMHMUYECKHE IpeBpallleHus noauctupona. [lomyuenue
MOHOOOMEHHBIX CMOJL.

13. INomukonaencanus. OcobeHHocTH oOpa3zoBanusa nonumepa. Teopust Kaposepca. Kiaccudukarms
IIPOLIECCOB MOJIMKOHIEHCAIIUH.

14. TepmoauHaMUKa MOJUKOHJEHCALMU. MexaHu3M pPaBHOBECHOH monukoHAeHcauu. [Iponeccs
JNECTPYKIUU U 00pbIBa LIETIH [TPU PAaBHOBECHON MOJUKOHICHCALIUH.

15. Cnocobbl  momyuenue mnonmdTUIeHTepedTanata. Ceipbe. XumuzM mnporecca. OcoOeHHOCTH
nosrydaeHuss w3 gumetwirepedranata (JIMT) u STHIGHTIUKONS, W3 TepeTalieBOH KHUCIOTHI U
TUJICHTJIUKOJISL.

16. Cunte3 mnomuamunoB. Ceippe. [IpombinieHHBIE  CcOCOOBI  MONydeHHs. | MApoIUTHUYECKAs
MOJIMMEpHU3aLHs JTAKTaMOB.

17. Xumuueckue mpeBpallleHus [OJMaMUA0B  (3aMEIllleHHe BOJOpOJa B  aMMJHBIX TIpyIIa,
B3aUMOJIEHCTBHE C (POPMAIBIAEIUIOM B IPUCYTCTBUH KHUCIIOT).

18. Metoabpl ompeneneHNss MOJEKYISIPHBIX Macc moiauMmepoB. CpernHeBecoBass W CpPEIHEUHCIIOBAS
MOJIEKYJISIpHBIE Macchl. OCMOMETPUYECKUI METOA.

19. VpaBuenne Mapka-Kyna-XayBunaka. CBs3b XapaKTepHCTHIECKOH BS3KOCTH C MOJIEKYJISIPHOW MacCoi
U CPEIHMMH pa3MepaMu MaKpOMOJEKYJ. BHCKO3MMETpUUYECKUI METON ONpPENEICHHS] MOJIEKYJIPHOM
Maccel  mosuMepoB.  OrmpeneneHwe  CTENEHH  CBEPHYTOCTH M (OPMBI  MaKpOMOJEKYJ
BHCKO3UMETPHUECKH (3HaYEHHE TIOKa3aTeNs «a» B ypaBHeHUN Mapka-KyHa-XayBuHKa).

20. Indy3noHHBII METO/ ONIpeeNIeH s CPETHEBECOBON MOJIEKYISIpHON Macchl. Metox Jlamma. Meton
yABTPALCHTPUPYTUPOBAHUS.

21. CBeropaccessHHEe KaK METOJ OIPEICICHUs CPEIHEBECOBOM MOJICKYISIPHOW MacChl. XUMHYECKUH
METO/]I OTIPEAEIIEHUS MOJIEKYJIIPHOU MAacCHl.

22. PactBopsl monmuMmepoB. DakTophl, ONpeAeNSAIONIMe pacTBOpeHHE U HaOyxaHHWE IOJMMEpPOB.
Tepmoaunamuueckuit kputepuii pactBopuMoctu. Ouenka rubkoctu 1enu. TToHATHS «xopomuity u
«ITOXOW» pacTBOPUTEINb.

23. Knaccuueckast Teopusi pacTBOpoB monumepoB Driopu-Xarruaca. 3aBUCUMOCTb OCMOTHYECKOTO
JaBJIEHUS OT KOHLEHTpauuu noiaumepa B pactBopurene. Koncranta XarrusHca, BUpHaJIbHbIE
K03 (HUIIMEHTHI U UX (PU3UUECKUIA CMBICT.

24. PaBHOBecHe B pacTBOpax IOJIMMEP-PacTBOPUTENh. BO3MOXKHBIE CIydaWl pacCiIOCHUS CHUCTEMBI
amMOp(QHBII MosMMep-pacTBOpUTENb. 0-ycioBus, O-pacTBopuTens, O-remneparypa. Dusnueckuit
cMbica O-temnepatypsl. «HeBo3myllieHHbIE» MAKPOMOJIEKYIIHI.

25. l'umpoarHaMUYECKHe CBOWCTBA MaKpOMOJIEKYNI B PacTBOpax. Bs3kocTh pa30aBIEHHBIX PacTBOPOB
(oTHOCHUTENBHAS, YAETIbHAS, IPUBEICHHAS, XapaKTEPUCTHUECKAs).
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26. ['MOKOCTh NEMHBIX MOJEKYIT U €€ CBS3b C (DU3MKO-MEXaHHYECKUMHU CBOMCTBAMHU IIOJHMEPOB.
[loreHnanpHOE 3HaUYE€HUE SHEPrMM BHYTPEHHEro BpauleHus. llepemerneHue OTAENbHBIX THOKHX
Y4acTKOB MaKpOMOJIEKYI.

27. Kondopmanus mnomuMepHbIX 1eneil. OcHOBHbIE BHIBI KoH(popManuii. BHyTpeHHee BpalieHue
MaKpOMOJIEKYJl. 3aBUCHMOCTh MOTCHIUAIBHON SHEPTHUH OT yIila MOBOPOTA. YCIOBUS, OMYCKAIOIINE
IIOJIHOE «CBOOOJIHOE» BpaIllEHHE.

28. TeroBoe  ABIDKEHHE B  TMOJNMMEPHBIX Tenax. [loHATHE ©  CTAaTHCTHYECKOM  CETMEHTE.
Tepmoaunamuueckas ru6kocts nenu. Kunernyeckas ru0kocts nenu. CBOOOAHO-COUTIEHEHHAs LIETb.
29. Haubomee BEpoOSITHOE CPEOHEKBAAPATUYHOE PACCTOSIHHE MEXKAY KOHIIAMH MaKpPOMOJICKYJIbI.
Tepmoaunamuueckas BepoaTHocTh Lenu. [lapamerp xkectkoctu uenu. dakropsl, omnpeaessrolne
rHOKOCTh IIeTIH ToJiuMepa (BeJIWYMHA MOTCHLIMAIBHOTO Oaphepa BpalleHHs, MOJIEKYIsIpHas Macca,

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

30. ClocOOHOCTh TOMUMEPOB K KPHUCTATU3ALMKM (CTPOSHHE IEMU, HSHEPrus MEKMOJIEKYISIPHOTO
B3aUMOJIEHCTBUSL, THOKOCTD 1I€TH, INIOTHOCTh YIAKOBKH MOJIEKYI).

31. CpoiicTBa aMOpP(HBIX M KPUCTAJUIMYECKUX IOIUMEPOB. TepMOMeXaHHMUECKHE KpUBbIE aMOPQHBIX
noaumepos. [IpakTuyeckoe 3HaueHne yueHHst 0 (pa30BbIX M (PU3NUECKUX COCTOSHUAX MTOJUMEPOB.

32. BBICOKOAJIAaCTHYECKOE COCTOSTHUE IMOJMMEPOB (TepMOAMHAMHKA). HWXKHHMI Tpenen MOJICKYyJIsSpHOU
Macchbl, HeOOXOAUMBIH I IPOSIBIIEHUS BBICOKOAJIACTHUYECKON AedopMaruu.

33. Bsskotekyuee cocrosHue moiauMepoB. Kpucrammmueckne mnonumepsl. KpuBas —pacTsKeHHS
KPHUCTAJUINYECKOT0 NosiuMepa. BiinsHue opueHTanny Ha MeXaHH4eCcKHUe CBOMCTBA MTOJIMMEPOB.

34. CTpykTypa U OCHOBHBIC CBOWCTBA MOJMMEPHBIX TeJI. AMOpPQHBIE U KPHUCTALIMYECKUE MOTUMEPHI.
Temmneparypa crekiaoBaHus. MexaHu3M KpUCTaIIM3aLHH.

35. XuMHuuecKkue TpEeBpalieHus [OJMMEPOB. Peakuuu, NTpUBOAAIIMNE K YBEIMYEHHIO CTEICHU
NOJIMMepHU3alK (CIIMBaHKUE, OJIOK- U IPUBUTAS COMOJIMMEPU3ALIUSA).

36. XumMuUecKkue TpeBpalieHuss NoiauMepoB. llonmMepaHanoruyHele MpeBpamieHus:  (MorydeHue
MIOJIMMEPOB, CyIb(pUpoBaHue, MOANUDUKALUS, CYIb(OXIOPUPOBAHUE U T.11.).

37. HagmonekynspHast CTpyKTypa MOJTUMEPOB.

IMpumep na6oparopubix 3ausruii (7 cemecrp) (YK-8, IIK-2)

JIABOPATOPHASA PABOTA Nel

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

HCCJ’IGI[OB&HI/IG BIIMAHUA yCJ'IOBI/II\/’I nojauMepusalnu Ha CBOIiCTBa MOJUCTHUPOJIA, HNOJUMCTUIIMETAKpUIIATA, IMOJTYHaeMOIo
TCpMH‘IeCKOﬁ paz[mcanbﬂoﬁ HOJII/IMepI/ISaL[I/Ieﬁ B Macce.

1.2. Iloozomoeka k pabome:

1. I3y4uTh 3aKOHOMEPHOCTH PaTUKAIHHON OJTUMEPU3AIIMH IO KOHCIIEKTY JISKITUH 1 PEKOMEHI0BAHHOM JTUTEpaType.
2. B paboueii TeTpanu MpeacTaBUTh:

a) CXeMBbI peaKIUi OTACIBHBIX CTAINI IMOJINMEPH3AIIHH;

0) KMHETUYECKHUE YPABHEHMSI, OIIMCHIBAIOIINE MIPOIECC MOJUMEPHU3AIINY B Macce.

3. Hamucatp ypaBHEHHE MOJMMEPHU3AIMH CTUPOJIA, METUIIMETAaKpUiIaTa B MpucyTcTBUU niepekucu Oenzomna (I15).

4. [ToArOTOBUTH U 3aIIOJHUTH TAOJHUIIGI JJIs 3aITUCH PE3yJIbTaTOB.

1.3. Pabouee 3a0anue:

1. HpOBeCTI/I TMOJIMMEPU3aAINI0 CTUPOJIA, METUIIMETAKpHUIaTa B YCIIOBHUAX OJHOI'O U3 CICAYIONIUX BApUAHTOB!

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

0) temmeparypa 80°C; kommuectBo wuHuimaropa IIb 0,1%; 0,3%; 0,5% wu 0,7% wmacc. (OT MoOHOMeEpa);
MPOJOIDKATENBHOCTH 3 Haca;

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

r) Temneparypa 90°C; konmaectBo naunmaropa I1b 0,1%; 0,5% macc. (o MOHOMEDA); IPOAOKATEIHLHOCTD 1, 2 1
3 yaca.
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2. B xaxmoit amIryie onpeaesuTh:
a) BBIXOJ mmonnMepa (BT 1 %);
0) ckopocTh mosmMepu3anuu (B %/dac wim %/MuH, B MOJIb/T-CEK).
3. Ilomy4eHHBIE pe3yNIbTaTHl CBECTH B TAOIHITY U MTOCTPOUTH TpahWKu 3aBUCHUMOCTH CKOPOCTH MOJIUMEPHU3AIIUN OT
HCCIIeTyeMOTro (akTopa.
4. Cnenathb BBIBOJIBI O BIUSHUY UCCIIETyEMOT0 (paKkTopa Ha MPOIECe MOJIMMEPU3aIii MOHOMEpa.

1.5.

MOJMMEP PACTBOPSIIOT B apOMaTHYECKOM WJIHM XJIOPUPOBAHHOM YIJICBOJOPOAE,

1.4. Peaxmuesl u npuoopoi:

PeakTupb
Crupon 9-10T;
Mertunmerakpunar 9-10T;
Ilepekucs OeH30mma (110 3aTaHUIO);
Tomyomn 80-100 mu;
OrtaHon (TUAPONTHU3HBIN) WK
MIETPOJICHHBIH APUP 400-600 M
Hpudopet

AMITy1IBI;

MukpoOropeTka eMKOCTBIO 5 MIT,
Koi0b1 KoHnueckne eMKOCTRIO 50 MiT;
KanenbHast BOpoHKa;

CrakaHbl eMKOCTBIO 250 MiT;
Boponxka;

Yawxku [letpu

Memoouueckue pexomenoayuu no 6bINOJIHEHUI0 IKCNEPUMEHMATIbHOL YaACU
B uyerblpe ammysbl 3arpykaroT yKa3aHHOE B 3a/JlaHHM KOJMYECTBO WHUIMATOPA W MO 2 T CTUposa. AMITYJIbI
3aKpBIBAIOT KOPKOBBIMH NpoOKamu. [Tociie pacTBOpeHUs] HHUIIMATOPa aMITyJIbl TOMEIIAIOT B TEPMOCTAT C 3aJJaHHON
TEMIIEpaTypoil M BBLACP)KUBAIOT HeoOxomumoe BpeMs. [lo OKOHUaHHMH MONMMEPU3ALMH OXJIAXKAAIT aAMITYJIbI,

METPOJCHHBIN 3(Up, IPOBEPSISI MOTHOTY OCAXKICHUSI.
[Tonumep mpoMBIBaIOT OocaanTeNieM, OTGMIBTPOBBIBAIOT U CyLIAT B IIPEABApUTEIbHO B3BELICHHBIX yamkax llerpu
CHayasa Ha BO3Jyxe, a 3aTreM B Tepmoctate npu 60-70°C wnm B Bakyym-mkady mnpu 30-40°C 1o mocTOsSHHOM

OCAXIAaKT B CIUPT WU

MAacCCBI.
Dopma 3anucu pe3yromamos
3arpyska Brrxon CKopocTh
MonoMmep | WHunumarop onuMepa NIOJIMMEPHU3ALNN
Ne = = T, Bpewms, u
OIIBITA = 3 ° 3 °C pems, 0 %/uac
= = = — N = r % N MOJIB/JI-C
= g g %o/MUH
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JIABOPATOPHAS PABOTA Ne 2

IMonumepusanys B CyCneH3UU
1.1. llens pabomwi:

HccnenoBaHue BiMSHUS YCJIOBHUM MOMMMEPH3ALMM HA CBOMCTBAa IIOJIMMEPA, IOIYyYaEMOIO PaJUKAIBHON
MOJMMEPH3ALIMEN B CYCIICH3HU.

1.2. Iloozomoseka k padome:
1 /ByunTth 3aKOHOMEPHOCTH DPAJUKATGHOW IMOTMMEPU3AIN 10 PEKOMEHJIOBAHHOW JIUTEpAaType M KOHCHEKTY
JIEKIIUH.
2. B paloueii TeTpany MpecTaBUTh:

a) CXEeMbl peaklMii OTAENBHBIX CTaIHi OMMMEPH3ALINY;

0) KHMHETHYeCKHe YpaBHEHWS, ONFCHIBAIOIINE MPOIIECC MTOIMMEPH3AINH B CYCTICH3UH (3aBIECHMOCTH CKOPOCTH
MONMMEPU3aIM M MOJIEKYJSIDHOM Macchl OT TEMIIEpaTyphl IMPOBEJCHUS peakluH, OT BpPEMEHHM CHHTE3a, OT
KOHLIEHTPALMU MHULIKATOPA).

3. Hammcate ypaBHeHHE TOJIMMEPH3AIMU CTUPOJIA, METWIIMETAKpHIaTa B TIPHCYTCTBUM TIEPEKHCH Jaypuia W
JMHATPHITA 230-OMC-N30MACIISTHOM KHCIIOTHI B KAUECTBE HHUITHATOPA.
4. TloaroToBUTH M 3aIIOJHHUTD TAOJIHUIIBI IS 3AIHCH PE3YIIBTATOB.

1.3. Pabouee 3a0anue:
1 TlpoBectn momMMepH3alIo CTUPOJIA, METHIIMETAKpUiIaTa 10 OJTHOM W3 PelenTyp, MPUBEACHHBIX B TaOMIHIE, PH
cremytorieM pexume: 85-90°C -24., 98-100°C -1 u.
OrnpenenuTs BBIXOA MonuMepa (BT U %).
3. Pe3ynbTaThl OMBITOB CBECTH B TAOMHITY.

N

1.4. IIpubopwvr u peakmugwi:

PeaxtuiBBL: [puOopsr:

Crupon, metunMeTakpunar [Ipudop 11t cycrieH3noHHON

(cBexenepernannbie) - 20-40 mu; noJyMMepu3aImu (puc. 1.);
JWCTIJIIMPOBAaHHAS Bojia - 40 M, BOJISHAs OaHs;

niepexuch Jaypuia wm JAK - konba byHseHa;

B COOTBETCTBHH C PELENTYPOH;

CTaOMITM3aTOp - B COOTBETCTBUH BopoHKa broxHepa;

C peLenTypoi;

yarka [letpu mm yacoBoe CTeKIIo

Tabma 2

®dopma 3anucH pe3yIbTaTOB

No 3arpyska Bpe-
M, Brixon
MOHOMEP WHHIAATOP BOJIa cTa0MIM3a-TOp qac. HoMHMepa
TC
Bec. | Bec. | % or | Bec. | % or | Bec. % ot 0
r r )
q, q, MOH. q, MOH. q, MOH.
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Puc.1 [Ipubop asst CyCrIieH3UOHHOU MOJIMMEPU3AIIUN
1 - kpyriogoHHas 3*-ropias konba
2 - Melanka ¢ IPUBOAOM H TUAPO3aTBOPOM; 3 — 0OpaTHBIN XOJIOIHIHHUK

15. Memoouueckue pekomeHoayuu no 6bINOTHEHUIO IKCREPUMEHMWILHOI YACHIU

B crakane (nm poGupke) pactopstioT 0,34 T OMMBHHMIOBOTO crupTa B 60T AUCTHILUTMPOBAHHOMN BOJIBI TPH
HarpeBanuu 10 60°C.

Boauslit pacTBOp MOJMBUHUIIOBOTO CITUPTA, OXJIAXIEHHBIA O KOMHATHOM TeMIiepaTypbl, 3aiMBatoT B 2*-3*-
TOPIIYIO KOOy eMKOCTBIO 250 MiT, CHAOKEHHYIO0 MEIIAIKON 1 00paTHBIM XOJIOIUIBHAKOM.

3aTeM OT/IENBHO B MOHOMEpE PaCTBOPSIOT HHULIMATOP: TIEPEKHCH JIayprila WK JUHATPUI a30-0UC-M30MacIIsTHOM
kucnoThl. [Tocne moaHoro pacTBOpeHHs MHULIMATOPA CTUPOJT BBUIMBAIOT B KOJIOY.

BrumrouaroT Melanky, MycKaroT BOLy B XOJOIWIBHHK M OIyCKAOT KOJIOY B BOIsAHYO OaHro. [Ipu nHTeHCHBHOM
MepeMelMBaHUM MOAHUMAIOT TeMriepatypy 10 80°C v NpoBOAAT HOIMMEPU3ALMIO 110 33JAHHOMY PEKUMY.

CKOpOoCTh MEIIAIKH PEryJMPYIOT TaK, YTOObI CTUPOJI Pa30MBAJICS HA OT/ICIIBHBIC IITAPHKH (TPaHYJIbl) HEOOBIIION
BEJIMYMHBI, HE COSOUHSSICH B OOLIyI0 Maccy. YCTAHOBJICHHYIO B Hayajle MPOLEcca MOCTOSHHYIO CKOPOCTh MELIAIKU
HEOOXOIMMO IMOJJIEPXKMBATh B TEUEHHE BCEro Mpolecca MOMMMEPU3alii, HE JOIMyCKash OCTAHOBKU MEIIAJIKU BO
M30eKaHNEe CITUITAHKS IIIAPUKOB ¥ 00pa3oBaHus 0echOPMEHHOr0 KOMKA MojiuMepa

B GaHe pexomeHIyeTcs MoAAepKIBaTh 33aHHYIO TEMIIEpaTypy, He JIOMyCKas meperpesa

KoHTponem OKOHYaHHS PEaKLMH MOKET CITY>KUTh OITyCKaHHE IAPUKOB IOJIMCTUPOIIA Ha THO KOJIOBI BCIIEICTBUE
YBEJIMYECHHS UX INIOTHOCTH NP KPAaTKOBPEMEHHON OCTAHOBKE MEIIAJIKH.

['0TOBBII IPOYKT OTHHIIBTPOBBIBAIOT, TPOMBIBAIOT, IIPOCYIIIUBAIOT 1 B3BEIIUBAIOT.

ITpOMBIBKY OCYIIECTBIISIIOT WMCTHUIMPOBAHHOM BOIOM, MCTONB3ys BOpOHKY broxHepa m konOy Bynsena
IIpoMsIThIE rpaHymbl EpeHOCAT BO B3BeleHHYHo Yamiky Iletpu u cymar npu 50°C B TepMocTaTe MM CYIIMIBHOM
mkagy (Tabm. 1).

Peuenryps! 151 IOJTyYeHUs1 OJMCTHPOJIA B CyCIIeH3UH (B Bec. I)

Howmep peuentypbt
KoMmoHeHTbI

1 2
Crupon 10 10
Bona quctwiiipoBaHHast 60 25
[epexucek naypuna 0,5 -
[ToMmMBUHUIOBEIHA CITUPT 0,34 0,5
JpHmTpun a30-0rc-M30MAaCIITHOM KICIIOTBI - 0,1
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JIABOPATOPHAS PABOTA Ne 3
Onpenesnenue BI3KOCTH U MOJIEKYJISIPHOI MAacchl HOJIMMEPOB

Ienv pabomor:
W3Meputh BI3KOCTH paCTBOPOB MOJIMMEPA U BBIYHCIHATH €r0 MOJIEKYIISIPHYIO MaccCy.

Ipuboper:

- KOJIOBI C TIPUTEPTHIMH ITPOOKaMK eMKOCTEIO 25-100 M,

- TpalyupOBaHHas! IMUITETKAa eMKOCTBIO 5-10 M1 ¢ aenenusmu o 0,2 v,

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

- TEpMOCTAT IS TIOAIEPIKAHIS TEMIIEpaTyphl n3MepeHns ¢ ToYHocThio 0,01°C.

- Pe3UHOBASI TPy,

- crexsstHHBIHA QrtbTp LoTTa Nel wmu Ne2.

Buckozumerp VYOemioma mMO3BONSET ONPEAETHTh BSI3KOCTH PACTBOPOB IONHMMEpa MPH  Pa3sTUIHBIX
KOHIIEHTPAIHIX.

4 5 6
Tya/C Inp I .
f’]» f?IZDTN'/ - ﬂ 2
ﬁ/ y
16 15 .
b} 15
14 14
13 I !
o9 02 03 g
C,2/100mn

Puc. 1. Bucko3umerp Yoennona

1 -pesepByap;

2 - IBMEpUTENBHBIN IAPHK;
3 - KamuwIp;

A, b - meTku;

4,5, 6-TpyOKun

Iloozomoeka euckozumempa:
Bucko3umeTp TIIATEIBHO MOIOT TOpSTYEH XPOMOBOW CMECHIO, 3aTeM OOJIBIIMM KOJIMYECTBOM TOpsiYed BOIDI,

OIIOJIACKMBAOT JUCTWIUIMPOBAHHOW BOJIOM U CyLIaT.

Iloozomoeka nonumepa:
O0paser nonumepa HeOOXOMMO OUUCTUTh OT MPUMECEH MEPEOCAKICHAEM U BBICYIIUTD JI0 IOCTOSHHOW MaCChI

B BaKyyM - mkagy.

Ilpuzomosenenue pacmeopa nonumepa:

W3MenbueHHbIH 1 BBICYIIICHHBIN MOJIMMED PacTBOPSIIOT B MOAXOASAIIEM PACTBOPHUTENE (TSI KOTOPOro B Tape C
JaHHBIM TIONIMMEPOM HMeroTcst Tabnmunble AanHble K n o). PactBopuTens npeaBapuTensHO HEOOXOOUMO IEeperHaTh.
Hagecky nonimepa noaduparoT TakuM 00pa3oM, YTOOB! 1Sl HICXOHOTO PACTBOpA MOIMMEPa OTHOCUTESIBHAS BSI3KOCTB o=
1,5 tpu Temmiepatype m3MepeHus. PacTBop GHIBTPYIOT OT B3BEILIEHHBIX YacTHUII Yepe3 CTeKIAHHBIN GribTp Nel mmm Ne2.
JIns MCKITIOUeHUsT BO3MOXKHOCTH W3MEHEHUsI KOHIIEHTpAIlK PacTBOpa MEepBYIO, OYCHb HEOOJIBIIYIO MOPIMI0 (DUIbTpara
0TOpaCHIBAIOT.

Ilpogedenue usmepenuii:
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B Buckosumerp uepe3 TpyOKy 4 HanMBalOT OKOJO 5 MJI PACTBOPUTENS, YCTAHABIMBAIOT BHCKO3UMETP B
TEPMOCTAaT W BBIICP)KUBAIOT TIpH Temmeparype m3Mepernst 10-15 mum. K TpyOKe 5 MPUCOSIMHSIOT PE3WHOBYIO TPYIITY,
3aKpBIBAIOT KpaH HA TPyOKe 6 W C TIOMOLIBIO IPYIIM TPIHKABI POMBIBAIOT KAMMLEP 3 U U3MEPUTENBHBINA MIapHK 2,
BCachIBast KMAKOCT Ha 1 cM BbIlIe BepxHel MeTKH. [lociie 3Toro CHOBa 3aNOMHAIOT KAWL U M3MEPUTENBHBIN IapUK,
OTKpBIBAIOT KpaH Ha TPyOKe 6 M OTMEYAIOT 10 CEKyHIOMEpPY BPEeMs UCTEUSHHUS] PACTBOPUTEIS OT BEPXHEH MO HIDKHEN
METKH U3MEPUTETHHOTO ITapuKa 2.

Bpemst cTeueHus onpenensioT He MeHee 5 pa3 u OepyT cpeqiHee 3HaUCHHE.

Ecmm pesymeratsl m3mepenumit orimdatorcs Oosjee wem Ha 0,2 cek., WX OTOpachBalOT M COOTBETCTBEHHO
YBEJIMYMBAIOT YHCIIO H3MEPEHUI.

Onpenenys BpeMsi UCTEUEHHSI PACTBOPUTEIS o, yau, CIMBAIOT PACTBOPUTEND Uepe3 TPYOKY 4, BbIIABIMBAS €0 U3
KaImuLsIpa MpH TIOMOILH TPYIIH, a 3aTeM YAAISIOT OCTaTKH PAaCTBOPHUTENS BOIOCTPYHHBIM HACOCOM, MPUCOSTUHEHHBIM K
TpyOKe 4.

B cyxoii Bucko3umeTp yepe3 TpyOKy 4 BHOCST TpalyHpOBaHHOM MUMETKONW SMIT pacTBOpa MOJMMEpa W CHOBA
YCTaHABJIMBAIOT BHUCKO3UMETP B Tepmoctar. [locne 15-TM MHHYTHOTO TEpMOCTATUPOBAHUS MPOMBIBAIOT KAMLLIP U
M3MEpUTENHHBIN MApUK yKa3aHHBIM BBIIIIE CTIOCOOOM M M3MEPSIIOT HEe MeHee 5 pa3 BpeMsl MCTE€UYEeHHsl pacTBopa i, He
3a0BIBast TIPU ITOM OTKPEIBATh KpaH TPYOKH O.

Ecimn Mom MCXOMHOTO pacTBOpa OKaKETCSI 3HAYMTEBHO Oonbiie 1,5, To pacTBOp pa30aBistOT B BHCKOZHUMETPE,
NOOABIISISL TTUIIETKOW OIpPEIelIeHHOE KOJIMYECTBO pacTBoputess. [locne mo0aBieHus] pacTBOPHUTENST PacTBOP TIIATEIHHO
MepeMENIMBAIOT HarHETAaHUEM BO3yXa IpyIIei uepe3 TpyOKy 5 MpH 3aKpbITOM KpaHe TpYOKH 6.

Kaxnprit pa3 mocie pa30aBieHus KamMusIp 1 U3MEPUTEIBHBIN MIAPUK TPIDKABI POITOJIACKUBAOT PACTBOPOM.
Ecnut Now MeHbIIIE 1,5, TO IPUTOTaBIMBAIOT HOBBIIA, 00JIee KOHIICHTPHPOBAHHBIN PACTBOP.

PactBop ¢ Mom Omu3koii Kk 1,5, pa3baBisrOT IS MOCTCAYIOIIMX M3MEPCHHN BS3KOCTH TaKUM OOpa3oM, YTOOBI
VHTEPBAIBI TOTyYaeMbIX KOHIIEHTpaIuii ObUTH TPHOIM3UTENIHHO OMMHAKOBBL [IJI1 3TOro K 5 MII Takoro pacTBopa
nocnenoBatenbHo nodasistor 0,75; 1,0; 1,25; 2,0 u 4,00 M pacTBOPUTEIS, NPHYEM Tom HaHOOJEE pa30aBICHHOTO
pacTBopa He JIOIbKHA ObITh MeHbITe 1,1.

Bpemst rictedeHns Tomy4aeMbIX TakkuM 00pa3oM pacTBopoB ¢ koHueHTparmsimu Cy, Cy, Cs, C4 1t Cs 0603HauaeTcs t, b,
ts, b, t5 (C1 - KOHIIEHTpALIHS KCXOIHOTO PACTBOPA).

[lo OkoHYaHMM W3MEpPEHUI PACTBOP BBHUIMBAIOT W3 BHCKO3UMETPA, @ BHUCKO3MMETp 2-3 pa3a TUIATEIBHO
IPOMBIBAIOT PACTBOPUTEIIEM C 06$I3aT€JILHBIM MHOT'OKPAaTHbBIM IIPOMBIBAHUEM KallWJULApa W U3MCPUTCIILHOIO IHapHKa,
MOCJIe Yero MpOBEPSIOT BpeMsi UcTeueHus: pacTtBopuTens t0, «n, CpenHee 3HaueHHe 10 MOHKHO BOCTIPOM3BOIMTHCS C
To4HOCTHIO 710 0,2-0,3 c. Pe3ynbTaTel m3MepeHnid BHOCST B TaOIHUILY.

BpeMﬂ HCTCUYCHUA PACTBOPOB IIPU U3MEPCHUH BA3KOCTH

PactBopureins PactBopsl nonumepa PactBopurens

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

s pacTBOpa KaXKJ0H KOHLEHTPALWH IIPOBOIAT 5 U3MEPEHUM U ONPEACISIIOT CpeAHEe 3HAUCHNE U
OHOKY N3MEPEHHH.
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Oobpabomka pe3yiomamos IKCnepumMeHma:

t

OTHOCHUTEIbHAS BI3KOCTD: namH = —

ty

S

n—m, _t-t

V ienpHAS BA3KOCTD. Ny =—— = =1, —1 IIpuBeneHHas BA3KOCTbD: Dopus. =
' o Ly '

yO.

0‘\

Puc.2. 3aBucumMocTh HpI/IBelIeHHOﬁ BSAIBKOCTHU OT KOHICHTPAIUU PACTBOPA IMoJIMMEpa

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 mojuMepa (ypaBHeHHe Mapka —

XayBHHKA):
[71]=K-m*®
3HaueHue KOHCTaHT K 1 oL 711 HEKOTOPBIX Map MOJIMMEP-PaCTBOPUTENH PUBEICHBI B Ta0. 2.
Tabmuua 2
[Monumep PactBopuTens T, °C K-10% o
Hommaxpunorutpun (ITAH) Jumernndopmamun 25 3,92 0,75
Homumernnmerakpmiar (IIMMA) Aueron 20 452 0,62
Homuerunon Benzon 20 1,23 0,72
P Tonyon 25 17 0,69
[TonMBUHUIIOBBIN CIUPT Bona 25 3,0 0,50
[MonuaTunenrepedranar deHon 50 5,52 0,71
3aoanue:

ITomyunTe OT mpenojaBaTenss MOJMMEpP M PacTBOPHUTENh, COCTaBbTE IUIaH HccienoBaHuil. Ha ocHoBe
9KCIEPUMEHTAIBHBIX JIaHHBIX paccuuTaiiTe MOJEKYJSpPHYI0 Maccy IoiuMepa. Pe3ynpTaTsel 3KCIIEpHUMEHTa
odopmuTe B BUIE TAOIUIIBI U CHIETANTE BHIBOIBI.
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TecToBble 321aHUsA K Py0esKHBIM ATTECTAIIHOHHBIM KOHTPOJIbHBIM Pa00TaM Mo JUCIHUIJINHE
«BbicokoMoJIeKyaspHbIe coequnenus» (oopasupl) (IK-1, IIK-2)

baok 1

HpI/I aHHOHHOM MMOJIMMCpPU3ali paCcTyliue NCIK HECYT Ha KOHIIAX

YAaCTUYHBIN WJIU TIOJIHBIN MOJOKUTEIBHBIN 3apsij
YACTUYHBIN WJIU TIOJIHBIA OTPUIIATEIBHBIN 3aps]l
CBOOOTHBIN pagrKal

KaTHUOH-PaIUKa

KaTtanuzaropamMu aHMOHHOM MOJUMEPU3AIIUU SIBIISIOTCS
AIEKTPOHOAKIIENTOPHBIE BEIIECTBA
AIEKTPOHOJOHOPHBIE BEIIECTBA

MIPOTOHHBIE KHCIIOTHI

aIpPOTOHHBIE KUCIOTHI

K annonHo# nonuMepusanuy CKJIOHHBI MOHOMEPBI
C TIOBBILIEHHOM SHEPTUEN CONPSKEHUS

C IOHW)KEHHOM 3HEPIrueil CONpPsLKEHUS

B MOJIEKYJIaX KOTOPBIX OTCYTCTBYET COIPsLKEHUE

OTHOCSIIIINECS K OKCOCOSTUHEHUSIM (KapOOHUIILHBIM COSIMHEHUSIM )

K annonHo# nonuMepusayy CKJIOHHBI T€ 13 MOHOMEPOB, Y KOTOPBIX 3JIEKTPOHHAS IJIOTHOCTh ABOMHON CBS3U:

=

TMMOHMXKCHA 3JICKTPOHOAKICTITOPHBIMHA 3aMCCTUTCIIAMUN
TOBBIIII€HA 3JICKTPOHOAKIEITOPHBIMHA 3aMECTUTEIIAMHU
TOBBIIII€HA 3JICKTPOHOAOHOPHBIMHU 3aMECTUTEIIAMUA
IMOHMXKCHA JICKTPOHOAOHOPHBIMHA 3aMECTUTCIIAMMU.

Karanu3zaropamu aHMOHHOHN NOJUMEPU3ALUU SIBISIOTCA
ocHOBaHMs JIpronuca

HIeJTIOYHBIE METAJLIBI

kucioTsl JIbtonca

MPOTOHHBIE KUCIOTHI

karanuzaTopsl Opunens-Kpadrca

KaranmuzaTopaMu aHHOHHOMN MOJUMEPH3AIINHN SBIISIOTCS
OCHOBAaHHS, METAJUTOPTAHINUYECKHE COEAMHEHHUS
karanuzaTopsl Opunens-Kpadrca

aMUJ] KaJTust

kucaoTsl JIprouca

AXTUBHBIMH KaTaJIM3aTOPaMU aHUOHHOH ITOJIMMEPU3AIHH SBIISTIOTCS MMPOAYKTHI, 00pa3yronirecs NpH MponyCKaHHH

OJ'Ie(bI/IHOB Uepe3 CMEChb HanHﬁaJ'IKHJ'Ia, AJIKOT'OJIATA U raJIOTCHUAa HATpHs, HA3bIBACMbIC

QJIKOTOJISITHBIE KaTaJIN3aTOPbI
oJIe)HOBBIE KaTAIN3aTOPbI
"andrHOBBIE KaTaMTU3aTOPHI"
IKWJITJIar€HUIHBIE KaTaIu3aTophl

K annonHoi monnmepusarmu 60jee CKIIOHHBI MOHOMEPHI C
3JIEKTPOHOJOHOPHBIMU 3aMECTUTEISIMU

MOBBIILICHHOM SHEpTUeil conpssKeHus (CTUPOIT, TUSHB)
IIOHW)KEHHOW SHEPTUer CONPSKEHUS
3JEKTPOHOAKLIEITOPHBIMU 3aMECTUTEISIMU
ONEeKTPOHOAKIENITOPHBIE 3aMECTUTENH B MOJIEKYJIE MOHOMEpaA
CIIOCOOCTBYIOT OTIIEIIEHUIO aHUOHA
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CIOCOOCTBYIOT MMPUCOEAMHEHNIO KaTHOHA
CHOCOOCTBYIOT MPUCOEANHEHUIO aHHOHA
HE BJIMSIOT HA PEAKIIMOHHYIO CIIOCOOHOCTH

HpeI{CTaBJ’ICHHaH peaKknuA OTHOCUTCA K CTaAUun

+ _ —_
KNH2—> K+ NH2 —_— HZN-CHZ-CHR
+

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

oOpbIBa 1eTH

JETUAPUPOBAHUS

B mpucyrctBum Metaimopranndeckux coeanaenunit (R'-Na) o0pa3oBaHue akTHBHOTO IIEHTPA MPOUCXOANT ITyTEM
00pa30BaHUs HEUTPATBHOTO KOMILJICKCA

MPUCOCAMHCHUSI MOHOMEPA K KaTHOHY KaTalau3aropa

MPUCOCIMHEHISI MOHOMEPA K aHHOHY KaTaian3aropa

BHEJIPESHUSI MOHOMEpA I10 TOJISIPU30BaHHON CBSA3U METAILI-yTIIePO.T

[Ipu aHnoHHOI MoNUMepHU3alMy, B IPOIEcCe POCTa LEMH, MOHOMED 3aHUMAET MECTO MEXY
3aHUMAaeT MECTO MEKAY MaKpOKapOKaTHOHOM H IIPOTHBOMOHOM

3aHUMaeT MECTO MEKAY MaKpOoKapOaHHOHOM M IPOTUBOMOHOM

MIPUCOEANHAETCS K MaKpOpaIuKaLy

MPUCOETUHACTCS K IPOTHBOHOHY

DJeMeHTapHOE 3BEHO MAaKPOMOJIEKYJIbI TOJMMETHIIAKPUIIATa, [T0Jy4aeMOro aHHOHHOM OJIMMEpH3aLuei
-CH,-CH-
0=C-OCH,
- CH; - CH(COOH) -
- CHz - CH(CHO) -
-CH,-CH-

0-CO-CH,

3HeMeHTapHO€ 3BCHO MAKpPOMOJICKYJIBI ITOJIMBUHHJIAIICTATa, IOJIYUCHHOI'O AHUOHHOU HOHHMepHSaHHeﬁ
- CHa - CH(COOH) -
-CH,-CH-
0=C-OCH,
-CH,-CH-

O-CO-CH,

[IpuHIKTIHANEHO 0COOEHHOCTHIO aHMOHHON TOJTMMEPHU3AIIUH SIBIIIETCS TO, UTO B ONPEACICHHBIX YCIOBUIX OHA
MpoTeKaeT

0e3 peakuny MHULIMAPOBAHHUS

0e3 3JIeMEHTapHO!N peakiluy Mepeaayu ey

0e3 JIeMEHTapHON peakuuy 0OpbIBa LIENH

¢ oOpazoBaHueM "KHBBIX" TOIMMEPOB

Y cTaHOBIEHO, YTO CKOPOCTh AaHUOHHOW MOJIMMEPU3ALMH TPOIIOPLMOHATIbHA

v=k[M]J?- V[Ki]

v =k[M] - V[Ki]

KBaJapaTy KOHLOCHTpaluu MOHOMEpPA U KOPHIO KBaJIpaTHOMY M3 KOHICHTPAIUX KaTaJin3aTopa
v = k[M]/ [Kt]

MOHOMepI)I, BCTYyIAOMME B aHUOHHYIO ITOJIMMEPU3AIUIO, 110 peaKHHOHHOﬁ AKTUBHOCTH MOXXHO PaCIlOJIOXKUTE B
ps:
OyTaaueH>METHIMETAaKPUIAT>METAKPHUIIOHU TPUIT>CTUPOIT>AKPHUIIOHUTPUIT
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CTHPOJI>METHIIMETAKPUIIAT>aKPUIOHUTPUIT>0yTaiueH
AKPHIIOHUTPHII>0YTaANEeH>METHIMETaKPHIIAT>CTHPOI
AKPUIIOHUTPHUIL>METAKPIIIOHUTPHI>METHIMETAKPHIAT>CTUPOI>0y TaTueH

[Tpu annoHHOI NoAMMepHU3auK AreHoB (OyTaareHa HATpPUEM) 1Ba pauKal-HOHA COEAUHSIOTCS ¢ 00pa3oBaHHEM
auMepa

nojauMepa

paaukana

KaTHOH-paJuKaia

OOpEIB TIENH TIPY AHKOHHOM TTOTMMEPH3AITAH

MTPOUCXONT B PE3YJIbTATE CTOJIKHOBEHHUS MOHA KapOOHUS PACTYIIEH 1IeT C aHUOHOM
CBsI3aH C TPUCOCIUHEHNUEM MTPOTOHA

CBSI3aH C OTIICTUICHUEM MOJICKYJIbI BOJIbI

CBSI3aH C OTHICTICHUEM IIPOTOHA

[NonmuMmepuzanus, TpoTeKarolias yepe3 00pa3oBaHUE HOHOB HAa3bIBACTCS
paguKaIbHOI

HOHHOU

stepupuKanuei

KOHJICHCaluen

WannmaTopaMu aHHOHHOM TTOJIMMEPU3AIAHN SIBIISTIOTCS] COCTUHEHUS, CIOCOOHBIE
00pa3oBBIBATH PAIUKAIIBI

TeHEePUPOBATh PEAKI[HOHHOCIIOCOOHBIC AaHUOHBI

TeHEePUPOBaTh PEAKIIHOHHOCIIOCOOHBIC KATHOHBI

00pa3oBBIBATH HOH-PAAUKAIIBL

[Ipu aHMOHHOM MOMMMEPHU3aLUU PACTyLIasl LEb UMEET
HE UMEET 3apsiaa - HeUTpajbHa

MMeET OTPULIATEIbHBIN 3aps

MIOJIOXKUTENBHBIN 3apsiy

PeaKLII/ISI WHHUOWUPOBAHUS B AHHMOHHOH MOJIMMCPU3ALINU 3aKITFOYACTCA BO BSaI/IMO,Z[efICTBI/IPI
KaThuoHa ¢ MOHOMEPOM

aHUMOHAa C MOHOMEPOM

CB060,I[HOFO paaukaia ¢ MOHOMCPOM

MOHOMEpA C KOMINUIEKCHBIMH COCAVMHCHUAMU IEPEXOJIHBIX MCTAJIJIOB

B Kkakux pacTBOPUTEISIX OOBIYHO MPOBOISIT AHHOHHYIO TIOJTMMEPHU3AIIHIO
B kuciaoTHeIX (CH3COOH)

B 0cHOBHBIX (NH3 , %)

amporepubix (H20)

B uHEPTHBIX (CeH14)

Baok 2

MoHHO-KOOPIMHAIIMOHHOW OJTMMEpHU3allieil Ha3bIBAIOT KaTAIMTUISCKHUI IIPoIiece 00pa3oBaHUs MAaKPOMOJIEKYJI, B
KOTOPOM CTaJlM{ Pa3pbiBa CBS3H B MOHOMEDE:

MMpeaAMECTBYET BOSHMKHOBCHUEC KOOPANMHAIIMOHHOI'O KOMIIJIEKCA MEX Y MOHOMEPOM U aKTHUBHBIM LICHTPOM
MpEeIIECTBYET BOSHUKHOBEHHE MaKpOPpaIUKasa

MPEAIECTBYET BOSHUKHOBEHNE MAKPOKAaTHOHA

MPEAECTBYET BOSHUKHOBEHHE MAKPOAaHUOHA

MoHHO-KOOpAMHAIIMOHHON MTOJIMMEPHU3AIUEN HA3BIBAIOT
KaTaJIUTUYECKUHN Mpoliece
CBOOOTHO-PAMKATIBLHBIN MPOIIECC
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IpoIiecc resieo0pa3oBaHus
nporiecc 00pa3oBaHUs KOJIOUIOB

Karanuszatops! Llurnepa-Harra 3t0:

komiurekcsl Al(CzHs)s ¢ TiCla

FeBrs;

TiCl, ¢ Al(CH3)s

TiCly4

AHWOHHO-KOOPIUHAIIMOHHAS MTOIMMEPH3AIHS TPOTEKAET C y4acTHEM
karanuzaTopoB Opunens-Kpadrca

katanuzaropoB Llurnepa-Harra

MOCTMETAJIOIEHOBBIX KaTalnu3aTOPOB

JINTUMOPTraHUYECKUX COCTUHEHUI

KommnekcoobpazoBanre MOHOMED - KaTalu3aTop 00yClIaBIMBaeT BOZMOKHOCTh CHHTE3a
TEPMOPEAKTHBHBIX MTOINMEPOB

aTaKTHUYECKUX MOJIMMEPOB

CTepeOpEryIApHBIX MOJIUMEPOB

CIOCOOCTBYET CHIDKEHHUIO MOJIEKYIIIPHON MacChl ITOIMMepa

KaTanuzaTopsl, BBI3BIBAIOIIIE CTEPEOPEryINPOBAHNE B IPOLIECCE MOTMMEPU3alMU Ha3bIBAIOT
HecTepeocTeuPpUIecKIMU

HeCTepeOCeIeKTUBHBIMU

CTEPEOCEeNICKTHBHBIMH

cTepeocrenupuuecKIMU

Haubonee pacipocrpanennsiii katanmmuzarop Llurnepa-Hatra

koMmIuiekc BFz ¢ Bogoit

KOMIIJICKC HUHTHAPpUHA C aMMHUAaKOM

KOMIIJIEKC HUTPOIIPYCCHUIA HATPHS

komrIutekc terpaxiopuaa Tutana TiCls ¢ tpustunamomutreM Al(CoHs)s

HonHO0-KOOpAMHAIIMOHHAS TTOJIMMEPU3AIIHS OTIMYAETCS OT MIOHHOM TE€M, UTO aKTy MPUCOSAMHEHIS MOHOMEDPA
MPEIIECTBYET €ro KOOPAMHAIUS Ha KaTaau3aTope

MPEIIIeCTBYET €ro HOHU3AIUS B PACTBOPE

croco0cTByeT (POTOXMMHUYSCKOE HHUIIMUPOBAHUE

MPEIIeCTBYET €ro KOOPAUHAIUS Ha aKTUBHOM IIEHTPE

[Tpn monumepu3anmy Ha Kataauzatopax Llurnepa-Harra koopanHanms

o0ecrieunBaeT MPUCOEIMHEHIE MOHOMEPA B OIPEICIICHHOM POCTPAHCTBEHHOM OJIOKEHUH
obecnieyrBaeT NPUCOCIMHEHNE MOHOMEPA B OECTIOPSAI0YHOM HPOCTPAHCTBEHHOM MOJIOKEHUT
cnocobcTByeT ycuneHuro cBsi3u Ti - C

crocobcTByeT ocnadneHuto cpsizu Ti - C

Baok 3

Kakoro cnioco6a monmumepu3aiuu He CyIecTBYeT
TIOJTIMEPH3AITIS B TBEPIOH daze
MOJIMMEPU3ALIHS B MAcce

MTOJIMMEPU3AIIHS B CYCIIEH3UU

MOJIMMEPU3ALIHS B TA30BOM pa3psizie

Crioco6s! IpOBEACHUS TOTMMEPU3ALIIN
B OJI0Ke

B pacTBOpe

B MaTpHIie

B BaKyyMe



Bnounas nonuMepu3anysi 3aKIr09aeTcs B HOJIMMEPU3aIliid MOHOMEPa
B BOJIE

B MIPUCYTCTBUU OPTaHUYCCKOTO PACTBOPUTEIISI

B OTCYTCTBHHU PACTBOPUTEIIS

B TBepIoi dasze

brounas nonuMepusanys Takke Ha3bIBaCTCS
MOJNMMEpPHU3ALUEN B BAKyyMe
noJuMepu3alnuen B macce

MoJIMMEpPU3aLIUEN B SMYJIbCUN
MoJIMMEpU3aLuel B CyCIIEH3UN

ITo mepe monmMepu3aIiu B 6J10Ke
3aTPYIHACTCS OTBOJI TEILIa
YMEHBIIACTCSI BSI3KOCTh CPEIIbI
yIIy4IIaeTcst OTBOJ TeIlia
YBEIIMYUBACTCS BA3KOCTH CPEIBI

Bnoynyro monmumepu3anuo NpoBOAST

B IIPHCYTCTBUH OPTaHUIECKHUX IEPEKUCeit
B nipucyTcTBUU SnCly

B IIPUCYTCTBUU MHUIIMATOPOB

B IIPHCYTCTBUY MUHEPAIBHBIX KUCIOT

biiounyto moaumepu3aIuio mpoBoOIsT
C MaJIol CKOPOCThIO

C BBICOKOW CKOPOCTBIO

B 0OJIBIIIOM 00BEME

B HEOOJIBIITOM 00BEME

[To "naxoBomy" crioco0y MoNMMMEpPU3aIiH, B KAUECTBE CPeIbl IPUMEHSIOT PACTBOPUTEIB, B KOTOPOM
pacTBopsieTcs TOIBKO MOHOMED

pacTBOpsETCS K MOHOMED, ¥ MOJIMMEP

pacTBOPSETCS TOJIBKO HOJIUMED

CymiecTByeT crocod TOIHMEpU3aIiH, TPOBOISIINNCS B PACTBOPHUTENE, B KOTOPOM
pacTBOpsiETCSI MOHOMED, HO HE PACTBOPSETCS IOJIUMED

pacTBOpSIETCS TTOIMMED, HO HE PACTBOPSAETCS MOHOMED

pacTBOpSIETCS 1 MOHOMED, U TIOJTUMEP

B pacTBOpe mpoBOIsT rMIaBHBIM 00pa3oM
(hOTOXMMHUYECKYIO TTOJINMEPHU3ALIHIO
paAMKaIbHYIO MTOTMMEPHU3AIIIO
KaTaJUTHYECKYIO TMOJTUMEPU3AIIHIO
HMOHHYIO IOJIMMEPU3ALIUI0

B kadecTBe nmucriepcHOHHON Cpejibl MPU TOMMEPU3AIH B SMYIbCHU OOBIYHO UCTIONB3YIOT
MUHEPAIBHYIO KACIIOTY

BOY

>¢up

CIIUPT

B 3aBucuMocTy ot criocoda MpUroToBIEHHUS SMYJIBCHH MOHOMEpA B BOJIE U YCIIOBHH MPOBEIECHHUS NOIUMEPU3aLIH
pa3IuyaoT
0JIOUHYIO
COOCTBEHHO 3MYJILCHOHHYIO (JIaTEKCHYIO)
CYCHECH3HOHHYIO (KaneabHYyIO)
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MaTPUYHYIO

B kauecTBe 3MynbraTropoB Ipy 3MYJIbCHOHHOHN TOTHMMEPHU3AIINH IPUMEHSIOT
Kpaxman

HATPUEBBIC COJIM APOMATHUYCCKUX CYTb(OKUCIIOT

MbLIa

KJIETYATKY

HCﬁCTBHe SMYJIbI'aTOPOB COCTOUT B
YMEHBUICHUEC OMYJIBTUPOBaHUA MOHOMEpPA B BOJIC
YBCJIMYCHUC SMYJIbTUPOBAHNUA MOHOMCPA B BOJC
YBCJIIMYCHUC ITOBCPXHOCTHOI'O HATAKCHU S
CHMXKCHHE IMTOBEPXHOCTHOT'O HATAXKCHUA

Co3pmanue MOBEPXHOCTHOH IJIEHKU 3MYJIbraTopa Ha KaluIsix MOHOMepa
HE BIUSET Ha CTAOMIIM3AINIO SMYIbCUI

CIIOCOOCTBYET pa3pyIICHHIO AIMYIbCUT

CHoCcOOCTBYET CTAOMITH3AIIH SMYITHCHH

CHOCOOCTBYET AeCTaOMIIN3AIN IMYITBCHH

MexdasHasi MOTUKOHACHCAINS TIPOBOIUTCS

B pacTBOpe

Ha TPpaHuIle pas/ena IByX HeCMEIIUBAIOIINX KUAKOCTEH
B pacIuiaBe

B TBepIIOit (haze

Bonbiast npoomKUTeTIbHOCTD KH3HU paiKajia HaOI0AaeTCs Mpu
MOJIMMEPU3AIINY B TBEPIOH (hase

MOJIMMEPH3ALIH B KUIKOU (aze

razohazHol OIUMEpU3aAIIH

CYCIICH3UOHHOH ITOJIMMEPU3ALINN

CralbunusaTopamMy 3MyJIbCHY IPU IPOBEACHUH [TOJTUMEPHU3ALIUH SBIISIOTCS
Kpaxmaj 1 MOJWBUHUIOBBIA CIIUPT

METUJILIEIIII0N03a U ATUIIEH

MOJIMMETaKPUIIOBasi KUCIO0Ta U OEH3071

K 4ncity oCHOBHBIX KOMIIOHEHTOB TPAAULMOHHOTO BApPHAHTA SMYJIbCHOHHON MOJIMMEPU3ALMK OTHOCSTCS
MOHOMEp, BoJa

BOJIOPACTBOPUMBIH HHULIMATOP

PEryJsTOPbI MOJIEKYIISIPHON Macchl

YKCyCHast KHCIIOTa

KanenbHast (CycrIeH3MOHHAS ) TOTMMEPH3AIIUS OTINYACTCS OT COOCTBEHHO dMYJIBCHOHHOW TEM, UTO TOTyYaeTCs
rpyboaucriepcHas razooOpa3Hasi B3BECh

0oJsiee rpy0ast aMyJbCHsS MOHOMEpPA B PACTBOPUTEIIC

TOHKasl SMYJIbCUSI MOHOMEpPA B BOJIE

OJTHOPOJIHAS SMYJIbCHUS

Buok 4
IommkoHaeHcanus
HEOOpaTUMBIH TIPOIIeCcC
LIETIHOM mpo1necc
CTYIIEHYATBIN MPOLECC
BO3MOHA 00PaTUMOCTh

HOJ'IPIKOH,Z[GHC&LII/ISI - CTynCH‘{aTHﬁ mponece noJIydCHus noJImmMepoB U3



MO YHKITHOHATBHBIX COSNHEHUN
MOHO(YHKITHOHAITEHBIX COCAHMHEHUH
OM(YHKIIMOHAILHBIX COSMHEHUI
BUHUJIOBBIX MOHOMEPOB

B romononukoHAeHCaNY y4aCTBYIOT MOJIEKYJIbI

JBYX MOHOMEPOB, COICPKAIUX OAWH THUM (PYHKIHOHATIHHBIX TPYIIIT
JBYX MOHOMEPOB, COAEPKALLETO JBa TUMA (YHKIUOHAIBHBIX TPy
OJHOTO MOHOMEpA, COJAEPIKALIETO ABA THNA (QYHKIHMOHAIBHBIX IPYIII

I'erepononukoHAeHCAMS - peaKIMU C Y4aCTUEM MOJIEKYJ MOHOMEPOB, COAEPKAIUX pa3INuHbIe
(yHKLINOHAIBHBIE TPYIIIIBL

CHOCOOHBIE B3aUMOJICHCTBOBATH IPYT C IPYTOM

HECTIOCOOHBIE B3aUMOJCUCTBOBATH APYT C APYTrOM

CIIOCOOHBIE B3aUMOJEHCTBOBATh C TPETHHM MOHOMEPOM

CxeMaTHYHO PCAKIUIO MMOJIMKOHACHCAIIUN MOKHO 3aIlucCaTh 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

[JaliTe Ha3BaHHE MaKpOMOJIEKYJIE OJUMEPA U KaKOM peakluen MOJIUKOHICHCAUU OTy4aeTcs
[-0-chcrz-0-¢< 5o
0 0

reTepOIOINKOHICH AU
MoNMATHIIEHTEepedTaNaT (JaBCaH)
TOMOIIOJTUKOHICHCAIIHS

TOJIAT €KCAdTHIICHATUTTAMH/]

Kakotii TemnepaTypHBIil peXXuM ClieyeT BHIOpaTh I NOTyUYeHHS MToInaMuIa ¢ 00iee BEICOKOH MOJIEKYISIPHON
Maccou

BBICOKHE TEMIIEPATYPHI

CHayaJla HU3KHE, IOTOM IOBBIIICHHBIE TEMIIEPATYPbI

CHaydajia BBICOKHUE, ITOTOM NOHUKCHHBIC TEMIICPATYPhI

HHU3KHE TEMIIEPATYPBI

B mponiecce monukoHaeHCcay MOHOMEP(-bI) UCUEPIIHIBACTCS (-FOTCSI):
B KOHIIE Ipoliecca

Ha paHHUX CTAIUIX PEAKIIHH

B CepelnHe mporiecca

ITonmukonaeHcanus

BCETJIa CONMpOBOXKaaeTCs BeieneaneM HMC
00BIYHO compoBOXkIaeTcs BeiaeneHneM HMC
He conpoBoxaaercs BoiaenenneM HMC
0OBIYHO 0OpaTUMBIN TIpoLIEcC

BCEr/Ia HEOOPAaTUMBII TTPOIIECC

I[aﬁTe Ha3BaHHUC NOJMMEPY, U K KAKOMY THUITY PCAKIUH MOJIMKOHACHCAIUN OTHOCUTCA:
OH

\@/ EHEH..E_
n

TETEPOITOIMKOHIECHCAITHS
TOMOIIOJIMKOH/ICHC AL
MOJIMMETHIIEH(EHOI
[Nomubopmansaeru



Peakrus ¢ ygactueM MoJIeKyJI MOHOMEPA, COAEPIKAIIETO pa3InIHbIe (PYHKIIMOHATHHBIC TPYIITHI HA3hIBACTCS
TOMOITOJNKOHICHCAIIUEH

TETEPOIOIMKOH ICH CAIUEH

MOJIMIIMKJIOKOHI€H Al e

KOJbYATO-TICITHOM ITOJIMKOHACHCAITHEH

Kaxkoii mporiecc mpoTeKkaet ¢ BbleIeHHEM HU3KOMOJIEeKYIIpHbIX poaykToB (H20, NHs, H2S)
MOJTUMEPH3aIIUs

MOJIMKOHICHCAITUS

KaTUOHHAS MOJIMMEPU3ALIUS

AHHOHHAS TIOJIUMEPHU3AITHSI

JIMHEeHbIE NOJUMEPHI MTOTYYatoT

TIPH MTOJIMKOHICHCAINH MO YHKITHOHAIBHBIX MOHOMEPOB

TIPH TMHEWHO MMOIMKOHACHCAITNN MOHO(DYHKITHOHATIHHBIX MOHOMEPOB
MPY TUHEHHOH MOJIMKOHACHCAIIUH ON()YHKITHOHAIBHBIX MOHOMEPOB
MIPH MTOJIMKOHICHCAITNH TPUPYHKIINOHATFHBIX MOHOMEPOB

TpexmepHBIe (ceTyaThle, CUTUTHIE) CTPYKTYPHI MOJTUMEPOB TIOTYIA0T

MIPY JTUHEHHOH MOJIMKOHACHCAIIUH MOHOMEPOB ¢ OM(YHKITMOHATBHBIMU TPYIIIIAMU

TIpY TMHEHHOH MMOIMMEPH3aIMA MOHOMEPOB C TPUPYHKIMOHATHFHBIMHU TPYIIIIAMHU

TP TPEXMEPHOH IMONMKOHASHCAITMH MOHOMEPOB C TPeMsI HIIH OOJBITUM YHCIOM (PYHKIIMOHAIBHBIX TPYIIT
MIPY MOJIMKOHICHCAIIU MOHOMEPOB C OJJHOM (hYHKIIMOHAILHOM TPYIIIOH

JIi1s Ipo1IeccOB  MOMKOHICHCALIMN XapaKTEPHBI CIIEAYIOIINE TapaMeTphl Ipolecca
CTPOCHHE AIIEMEHTAPHOI0 3BEHA MOJMMEPa OTIMIACTCS OT CTPOCHUSI HCXOTHOTO MOHOMEpa
BO3MOKHa 00PaTHMOCTh TIpoliecca

HEOOPaTHUMOCTh PeaKIy

CTPOCHHE COCTABHOTO 3BeHA YKBUBAJICHTHO CTPOSHUIO MOHOMEpA

MCYE3HOBCHUE MOJICKYJI MOHOMEpa B KOHIIE IpoLecca

PasnuuaroT paBHOBECHYIO U HEPABHOBECHYIO ITOJIMKOHIEHCALINIO, TPUHIUIIMAIIBHBIM OTJIMYMEM 3THX IIPOLIECCOB
SIBIIACTCS:

BO3MOXXHOCTb IPOTEKAHMsI B 00paTHUMBIX MpoLeccax 00paTHBIX PeaKLUi

B3auMozencTeue nonumepa ¢ HM npoaykrom

HEBO3MOXXHOCTh MPOTEKaHUSI OOPATHBIX peaKui

C HU3KOMOJIEKYJISIPHBIM NTPOAYKTOM MOJIMMEP HE B3aMMOAECHCTBYET

[pekpamenne oopazoBanus moimuMepa (0OPbIB LIEMH) IPH MTOJTUKOH/ICHCAIIMN CBSI3aHO C:
CHI)KEHHEM PEaKIIHOHHON CIIOCOOHOCTH (D)YHKITHOHAIBHBIX TPYIIIT

BO3pacTaHUEM PEAKIIMOHHOIN CIOCOOHOCTH (DYHKIIHOHAIBHBIX TPYIII

JIe3aKTHBAIIME KOHIIEBBIX (DYHKIIMOHAIBHBIX TPYIIT

AKTUBAIIMEH KOHIEBBIX (PYHKIIMOHAIBHBIX TPYIII B KOHIIE MpoIiiecca

CHIDKEHHE PEaKIIMOHHON CrTOCOOHOCTH (DYHKIIMOHAIBHBIX TPYIIIT MOHOMEPOB CBSI3aHO C JICHCTBUEM (PH3HYECKUX
(haKkTOpOB TaKHX, TaK:

BBICOKAST BA3KOCTh CHCTEMBI

HU3Kas BI3KOCTh CHCTEMBI

BBIMAJICHUE MOJIUMEPA B 0CATI0K

yBEITUYEHHE IaBICHHUS U TEMIIEPATYPHI

Hasosute Hmxe HpI/IBC,Z[CHHHﬁ HOHHKOHHCHC&HHOHHBIﬁ IMOJIMMEP, KaKOBa €TI0 CTPYKTYypa U IO KaKOMY TUITY
PCaKIUM MOJIMKOHACHCAIIUN OH IOJYYCH:
(—NH—(CH2)6—NH—ﬁ:—(CH2)4—ﬁ:—)n

o) o)

TOMOITIOJIMKOHACHCAII U



JIMHEHHBIN

HaWJIOH

TOJINAMHUJT

Buok 5

Kaxue mpuzHaku 0TIMYAIOT MOJIUMEPHI OT HU3KOMOJICKYISIPHBIX COCTUHEHUM:
a) II0Xasl paCTBOPHUMOCTE; €) IaCTHYHOCTD;

0) HaOyxaH¥e IpU paCTBOPECHUH; ) HU3Kasl XPYIIKOCTE;

B) HU3Kasl BA3KOCTh PaCTBOPOB; 3) TEPMOIUIACTUYHOCTb;

T') BBICOKas! BSI3KOCTh PacTBOPOB; 1) TEPMOPEaKTUBHOCTb;

1) HECIIOCOOHOCTh K KPHCTATU3aLINH; K) 3JIEKTPOIPOBOAHOCTH?

0,1, ¢, K

a,0,1,3, 1, K
0,1, 1,€,3 1

Kakune nonumepsr MOTYT HCTIONIB30BaTHCS B IPOU3BOICTBE BOJIOKOH
To0bIe, HE3aBUCUMO OT TMOKOCTH MaKpOMOJIEKYJT

JIMHEHHBIE, THOKOIICTTHEIC

MPOCTPAHCTBEHHBIE, )KECTKOLICITHBIC

JIMHEHHBIE, )KECTKOICTIHEIC

JMHEHHBIC U pa3BETBICHHbIE, THOKOLICTTHBIC

BemectBa, 4epe3 KOTOpbIE OCYIIECTBISIETCS IIepejada ey Ha3bIBaIoTCs
AHTHOKCHAAHTaMH

aHTH(pU3aMU

perynsTopamMu

KaTaJau3aTopaMu

Vkaxure KaTaJn3aTophbl KaTUOHHON TMOJIMMEpHU3aALUU
AICl;

AI(C2Hs)s

TiCl4

SnCI4

B3aumojeiicTBre kapOKaTHOHA ¢ MOJICKYJIAMU MOHOMEpa MPEICTaBIISIOT COO0H peakInio
WHUIMUPOBAHUS TPOIEcca

oOpbIBa IeTH

PEIUKITH3AIHN

pocra 1enu

OOpBIB 1IeTM peakMy KaTHOHHOW HOJIMMEPU3allK CBA3aH C:
OTLIECIUIEHUEM IIPOTOHA

[IPUCOEIMHEHNEM ITPOTOHA

3aMEIIEHUEM NIPOTOHA HA aKTUBHYIO I'aJIOT€HOBOJOPOIHYIO IPYIILY
MIPUCOEIUHEHUEM TMAPOKCUIIBHOU IPYIIIIBI

J1a mpoTeKaHus Mpoliecca HHUITUUPOBAHMS KATHOHHOHN TOJIMMEPHU3aIliH B IPUCYTCTBUH KaTaJIN3aTOPOB
Opunena-Kpadrca HeoOX0IUMO HATHUYHE:

JIOHOpa TIPOTOHA (BO/Ia, MUHEpAIbHAS KHUCIOTA)

coKaTajau3aTopa

aKLenTopa MNpoToHa

BOJIOOTHHMAIOLIETO CPENICTBA

MosexynapHy0 MaccCy IOJIUCTUPOIIa MOXKHO PeryJIupOBaTh:



CKOPOCTBIO ITepeMEITHBAHUS
TEMIIEPATyPOH MOIMMEPHU3ALTAN
TUTIOM PacTBOPHUTEISA
KOJIMYECTBOM PACTBOPUTEIIS

B 3aBucuMOCTH OT IPUPOABI AKTHBHOTO IIEHTPA Pa3IHYaOT
TTOJIMKOH/ICHCALNIO

paavKalbHYIO TOIUMEPHU3AIII0

TTOJTATTAKIT3AIIIO

MOHHYIO TIOJMMEPHU3AIII0

XapakTeprucTUKa MpoLecca NOIMMEPHU3aALIUH:
LIETHOM mpoliecc

CTYIIEHUYATBIN POLECC

MOHOOOMEHHBIN TIPOIIECC

XapakTepUCTHKa IPOLECcCca HOIUKOHAECHCALIUY:
LIEHOW Mmporece

CTYIIEHYATBIN MPOLECC

MOHOOOMEHHBIN TIPOIIeCC

CTYIHEOOpa3HbIil mporecc

MexaHu3M mnpoliecca MOJIUMEPU3aLHN:

[OCJIEI0BATEIBHOE IPUCOCAUHEHUE IO HIOHHOMY WM PaAUKaIbHOMY MEXaHU3MY
3aMeIlcHHE

LIUKIA3aIUS

OKHUCITUTEIIFHO-BOCCTAHOBUTCILHBIN

Mexanu3Mm npouecca NoJIuKOHICHCALNH:

MOCIEA0BATEIBHOE IPUCOEANHEHNE 10 MOHHOMY WIH PaJUKAIbHOMY MEXaHU3MY
3aMelIcHUE

IUKJIN3aIIs

OKHCJINTEIILHO-BOCCTAHOBUTEIbHBIN

OO6paTtuMoCTh TpoIiecca MOJIUKOH/ICHCAIUN:
HeoOpaThMa

BO3MOYKHOCTh 00paTHMOCTb

Bceraa oopariuMa

BI:I,Z[GJ'IeHI/Ie HU3KOMOJICKYJIIPHBIX COG,I[I/IHGHI/Iﬁ B ITPOLICCCC MOJIMMECpHU3ALUN:
BBIACIAIOTCA

HEC BBIICIIAIOTCSA

BO3MOKHO O6pa30BaHI/Ie B XOI€ p€aKInn

HCBO3MOXXHO 06pa30BaHHe B XOZ€ p€aKklun

Brienenue HU3KOMOJIEKYJISIPHBIX COEJUHEHUH B IIPOLIECCE TIOJUKOHICHCALUY:
BBIJIETISIIOTCS

HE BBIJIEISIFOTCS

BO3MOXHO 00pa30BaHUE B X0JI€ PEaKLUU

HEBO3MOXXHO 00pa3oBaHME B XO/I€ PEAKINN

CTpoeHue cOCTaBHOTO 3BSHA MOJMMEpa, 00pa3yroIIerocs B MpoIecce moJIMMepu3aliiu:
SKBUBAJIEHTHO CTPOEHUIO MOHOMEPA

OTJIMYAETCS OT CTPOCHHUS UCXOJAHOTO MOHOMEPA

TOJILKO B OT/CIBHBIX 3BEHBSIX MOJIMMEPA COXPAHACTCS

CrpoeHue cOCTaBHOTO 3BEHA MOJIMMepa, 00pa3yoIerocs B Mporecce MOJINKOHICHCAIIH:

OKBUBAJICHTHO CTPOCHUIO MOHOMEpa
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OTINYACTCA OT CTPOCHUA UCXOAHOTO MOHOMEpaA
TOJIBKO B OTACJIbHBIX 3BCHBAX IMOJIUMEpPA COXPAHACTCA

Hcue3HoBeHre MOJIEKYJI MOHOMEPA B TIPOLIECCE MOTUMEPU3ALIUH:
MPOUCXOJIUT B KOHIIE Mpoliecca

MPOMCXOJIUT Ha PAHHUX CTA/UAX PEAKIIUH

MPOUCXONUT B CEPEIMHE TIpoIiecca

HE MPOUCXOTUT

Hcue3HoBeHUE MOJIEKYJI MOHOMEpA B TIPOLIECCE MOTMKOH/ICHCALIUH:
MPOUCXONUT B KOHIIE MPOIIecca

MPOMCXOJIUT Ha PAHHUX CTAUAX PEAKIIUH

MPOUCXOINUT B CEPEIMHE TpoIiecca

[Tpu nonukoHAEHCAUN 00pa30BaHKe MOJIMMEPa TIPOUCXOIUT 3a CUET:
B3aUMOJICHCTBUS (PYHKIIMOHATBHBIX TPYIIIT

pa3pbiBa KpaTHBIX CBs3CH

MPOTEKAHUS IUKIU3AINN

MPOTEKAHUS OKUCIUTETLHO-BOCCTAHOBUTEIBHBIX MIPOIIECCOB

OCJIO)KHSIIOH_[I/IMI/I q)aKTOpaMI/I MPOTECKaHUA PCAKIUHN MMOJITUKOHACHCAIUIO ABJIAIOTCA:

LHUKIU3a10Us MAKPOMOJIEKYTI

JECTPYKIIHSI MAKpPOMOJIEKYT

OnokupoBaHKe (YHKIMOHAIBHBIX TPYTIIT MOJIEKYJIAMH PacTBOPHUTEIS
MOBBIIEHHUE BA3KOCTH PEAKIINOHHON CHCTEMBI

HE)XeJaTeJIbHbIE peakMy (QYHKIHMOHAIBHBIX TPYII ¢ PACTBOPUTEIISIMHU

ConyTCTBYIOIIMME MPOLIECCAMU peaKlnil MONUKOHACHCALIUH SIBIIAIOTCA:
LUKJIU3ALU MaKPOMOJIEKYJT

JECTPYKLMSI MAKPOMOJIEKYJI

OnokupoBaHKe (YHKIMOHAIBHBIX TPYII MOJIEKYJIAMH PacTBOPUTEIS
MOBBILICHHUE BSI3KOCTU PEAKIUOHHON CUCTEMBI

HeXellaTellbHbIe Peakny (yHKIIMOHAIBHBIX TPYIII C PAaCTBOPUTEISIMHI

K (I)I/ISI/I‘IGCKI/IM CONYTCTBYIOLIUM IMpoHecCaM pCaKINU IMOJIUKOHACHCAIIUNA OTHOCAT:

OnokupoBaHe (YHKINOHAIBHBIX TPYIIT MOJIEKYJIAMH PACTBOPUTEIIS
MOBBIIIEHUE BA3KOCTH PEAKIIMOHHON CHCTEMBI

HeXXeNaTeNbHbIE peakiuy QYHKIHOHAIBHBIX TPYII C PACTBOPUTEISIMH
BUAOU3MEHEHUE (DYHKIIMOHAIBHBIX IPYIII

K xumnueckum COIMYTCTBYIOUIUM IIpoIeCCaM pC€aKlINX MOJUKOHACHCAIUU OTHOCAT!

OnokupoBaHe (YHKINOHAIBHBIX TPYIIT MOJIEKYJIAMH PACTBOPUTEIIS
MOBBIIIEHHE BA3KOCTH PEAKIIMOHHON CHCTEMBI

HeXXeNaTeNbHbIe peakiiuy QYHKIHOHAIBHBIX TPYII C PACTBOPUTEISIMH
BUAOU3MEHEHUE (DYHKIIMOHAIBHBIX TPYIII

Jiist HeoOpaTUMBIX IPOIIECCOB TIOJIMKOHICHCAIIUHN XapaKTePHBbI:
BBICOKHE CKOPOCTH

MaJible 3HAYeHHsI SHEPTUH aKTUBALIMH

MIPOIIECCHI IK30TEPMUTHBI

MaJible CKOPOCTH

OoJbLIMEe 3HAUEHHS SYHEPTUH aKTUBALUN

J111st 0OpaTUMBIX MPOIECCOB MOJIMKOHICHCAIINN XapaKTePHBI:
BBICOKHE CKOPOCTH

MaJible 3HAYeHHsI SHEPTUN aKTUBALIMH

MIPOLIECCHI IK30TEPMUTHBI
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MaJibI€ CKOPOCTHU
OOJIbIIIFE 3HAYCHUS OHEPrur akKTUBAIUN

@DakTOphl, BIUIIONINE HA MOJICKYJISIPHYIO MACCy MPOAYKTOB MOJUKOH ICHCAIIUU:
rIyOWHA TpeBpaIeHus MOHOMEPOB B TTOIIUMED

COOTHOIIICHHE HUCXOIHBIX MOHOMEPOB

YCIJIOBUS CUHTE3a

KOHIICHTPAITNHU paTuKaIbHBIX HHAIIHATOPOB

paaraniOHHOE H3ITyYeHHE.

JIJ1s NOCTYKEHUS BBICOKMX 3HaueHU MM mojy4aeMoro mojuMepa B Mpoleccax MOJTHKOHICHCAIUN TPeOyeTCs:
SKBHMOJIIPHOE COOTHOIICHHE MOHOMEPOB

COOTHOIIIEHHE MOHOMEPOB 1:3

COOTHOIIICHHE MOHOMEPOB 2:3

COOTHOIIICHHE MOHOMEPOB 2:5

[Tpu npoBeneHnn peakun MeK(pazHON MOJINKOHICHCAINH:
KOHCTAaHTBI CKOPOCTH BBICOKH

KOHCTAaHTBI CKOPOCTH HU3KH

MIpOLIECC MPOBOAUTCA MIPU HUZKUX TeMIIepaTypax

MIpOLIECC MPOBOAUTCA MPU BEICOKUX TEMITEpATypax

[Tpu npoBeneHnn peakn MeK(pazHON MOJINKOHICHCAINH:
[IOJTy4aeTCsl MOJIUMED € BBICOKOM MOJIEKYJIIPHOM Maccon
MOJIyYaeTCsl HOJUMEP C HU3KOM MOJIEKYISIPHON Maccoi
o0pazyromuiics NoauMep pa3pyriaeTcs

MOHOMCEPEI AC€3aKTUBUPYIOTCA

YKaxxurte npumep peakuuy TOMONOJUKOHCHCALUU:

NOH-R-COOH — [—O-R-CO —], + nH,0

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

yKa)KI/ITe MNpuMEp peaKknnun FeTepOHOJ’IHKOHI{eHC&HI/II/I:

NOH-R-COOH — [—O-R-CO —], + nH,0

NHO-R-OH + nHOOC-R-COOH — [— 0-R-0-OC-R-CO —], + 2nH0
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

U3 6uyHKIIMOHATBHBEIX MOHOMEPOB B PEAKIIUH MOJTUKOHICHCAIINH TOTyYaroTCs:
JIMHEHHBIE CTPYKTYPbI TOJTUMEPHI

ceTyaTble CTPYKTYPhI HOJIUMEPEI

CIINUTBIE CTPYKTYPHI IOJTUMEPOB

TEPMOPEaKTHBHBIE OJIMMEPEI

W3 MoHOMEPOB € TpeMsi 1 OOJIBIIMM YHCIIOM (D)YHKIIMOHAIBHBIX TPYII B PEAKIIMU MTOJTUKOHJICHCAIIMH 00pa3yIOTCS:
JINHEHHBIE CTPYKTYPBI MOJIUMEPHI

CeTYaTble CTPYKTYPHI IOJIUMEPDI

CUIUTBIE CTPYKTYPBI IIOJIMMEPOB

Pa3BETBIICHHBIE CTPYKTYPBI IIOJIMMEPOB

I'omo¢yHKIMOHANBHAS TOMKOHACHCALMS — 3TO peakys 00pa30BaHUs IOJIUMEPOB U3 MOHOMEPOB:
C Y4acCTHEM OJIMHAKOBBIX ()YHKIIMOHAIBHBIX TPYIIIT

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

C YY4acCTHEM pa3IM4YHbIX (YHKIHMOHAIBHBIX TPYIIT

nOH-R-OH + nOH-R-OH — [— O-R—], + nH20
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I'erepodyHKIIMOHATTEHAS TIOMKOHICHCAITUS — 3TO PEaKIus 00pa3oBaHUsI MOTMMEPOB U3 MOHOMEPOB:
C Y4aCTHEM OJJUHAKOBBIX (DYHKIIMOHATBHBIX TPYIIIT

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

C y9acTHeM Pa3UYHbIX (yHKIIHOHAIBHBIX TPYIII

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

IIpumeps! peHTHHIOBBIX 32JaHMI 0 AUCHMIIJIMHE
«Bbicokomostexyasipubie coeqnaenus» (IIK-1, IK-2)

KonTtpoabnas padora Nel
1 Yro sBAsSETCS KaTaIu3aTOpPOM aHUOHHON TTOJIMMEPH3aIIAHT:
a) BEILIECTBAa OCHOBHOTO, 3JIEKTPOJOHOPHOI'O XapaKTepa, MIeJI04HbIe METAIIbI, UX THIPUIBI U aMUIbI;
0) oprannyeckre coeinHeHus1 MeTaJIoB 1 1 2 rpynm nepuoandeckoit cuctemsl .M. Menneneesa;
B) OpraHUYECKHE MIEPOKCUIBL, TUAPOIIEPEKUCH, a30TCOCIMHEHMS;
r) npotoHHbie KucmoThl (H2S0s, H3P0s, HCIO4) u xuciotsr JIbtonca (coemunerus Gpopmyiist MeXy, riae Me
- meTasu, X - ranoren: BFs, A1C1s, SnCls)?

2. Bo cKoibKO pa3 H3MEHHUTCS CpEOHsAA CTEeNeHb NOJIMMEpHU3alldd X [OoJIMMepa NpH IMOJIMMEpU3aLH
METHJIAKpUIIaTa B Macce, MHULIIMUPOBAHHON pa3NioKeHneM a30-0uc-uzo0yruponurpuia npu 70°C, eciu yBeTHIUTh
KOHIICHTPAIMIO HHALIMATOPA B 4 pa3a (BIMSHUEM PEaKIUH Mepeiadyn ey npeHeOpeys):

a) He U3MCHHTCS,

0) yBeTMIHTRCS B 2 pasa;

B) YMEHBILIUTCS B 2 paza;

) yMEHbIINTCSA B 4 pasa;

) YBEIHYUTHCS B 4 pasa.

3. Ilpu pamukanbHOW cononuMepu3aniu cTupona (A) u BuHUNI ateTara (B) KoHCTaHTBI CONOIMMEPHU3aIUH PABHBI
ra=55u r,70,01. CononmmMep Kako# CTPyKTyphI 00pa3yercs, eciii MOHOMEpHasi CMech uMena cocTtas 1:1?

a) AAAA B AAAA;

6) BBBB A BBBB;

B) ABABABAB;

r) AAAABBBB.

KonTtpoannas padora Ne2
1. Kakne MOHOMEpHI HY>KHO BBIOpATh ISl TIOJTyUeHHS TIOJMMEpa Kilacca 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 MOXHO TOBBICHTH MOJIEKYJISIPHYIO Maccy MoJMMepa, TOIy4aeMOrOMeTOI0OM 00paTHMOi
MOJIMKOH/ICHCAIIUH NTPH JTAHHOM CTEIIEHU MpeBpateHust «P»?

a) TOBBIIICHUEM TEMIIEPaTyPHI;

0) MOBBINICHHEM KOHIICHTPAIUY KaTaIU3aTopa;

B) yamaneHueM Boiaensionierocas HMC;
I) BBEICHUEM MOHO(PYHKIHOHAIHLHOIO MOHOMEpA.

3. Kak n3MeHnTcs MosIeKyIspHasi Macca IOJHKOH/ICHCAIIMOHHOTO MOJINMepa, €CIM B MOHOMEPHYIO CMeCh
BBECTH MOHO(YHKIIMOHAJILHBI MOHOMED?
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a) HE U3MCHUTCS;

0) yBeIMYHTCS,
B) YMCHBIIHUTCS.

KonTtpoannas padora Ne3
1 Kaxumu MeToramMu MOXKHO OIPEAETIUTh CPEIHEMACCOBYIO MOJIEKYJISIPHYIO Maccy MoJuMepa:

a) METOJIJaMH CBETOpACCEsHIs, yabTpaneHTpudyrupoBanus, muhy3n0HHBIM;

0) m3Mepsis CBOWCTBA, 3aBHUCAIINE OT YMCJIA YaCTHI[ B PACTBOpE: OCMOTHYECKOE NaBJICHHE, d0yIHO- U
KPUOCKOITHS;

B) H3Mepsisl BSI3KOCTh PaCTBOPOB;

I) XMMHYECKUH METOJ IO KOJMYECTBY KOHIIEBBIX IPYIIIL.
2. Uro MOXHO CKa3aTh O KayeCTBE PACTBOPUTEIISI, €CITH 3aBHCUMOCTh MPHUBEJCHHON BSI3KOCTH pacTBOpa
MOJIMMEpPa OT KOHIIEHTPAIIUH OTMCHIBACTCS YPaBHEHUEM:

2
nnpus. = [77]+ 076 ’ [77] ) C
a) XOpOIIUI paCTBOPUTEI;
0) 9-pacTBOpHTETH;

B) IJIOXOW PacTBOPHUTEID;

I) OAHO3HAYHO OTBETUTH HEJIB3S.

3. 3aBHCHMOCTHL OCMOTHYECKOTO JABJICHUS OT MOJEKYJSIPHOH Macchl TOJIMMEpa W MPHUPOABI
PacTBOPUTENS B COOTBETCTBUU C BbiBoAaMu PDiopu-Xarruuca
BBIpa)KaeTcs ypaBHEHHEM:

i

— =RT-(A +A,-C,).

C2

Kak rpaguueckit MOKHO TIPEICTaBUTh 3Ty 3aBUCHMOCTS JIJIsl TIOTUMEPTOMOJIOTOB B OJTHOM PacTBOPHUTETIE:

a) Beep NPSMBIX, IEPECCKAIOIIMXCS B OJHON TOYKE | —— |;

2
0) mapaJiieNibHbIC IPSIMBIC ¢ HAKJIOHOM B 3aBHCUMOCTH OT KOHCTAHThI XaIrTHHCA;
B) MpsMble, apauielbHbie ocu adcimce (A2=0).

IIpumepbl OH1€TOB K 3a4eTy O AUCHHUILINHE
«BbicokomoJiexyasipabie coequnenus»(I1K-1, ITK-2)

BUJIET Ne 1

1. Ilpenmer u 3aa4u HayKH O BBICOKOMOJIEKYJISIPHBIX COCJUHEHUSX. Ponb moJIMMepoB B >KMBOW MPHUPOAE M MX
3Ha4YeHHUE, KaK IPOMBIIUICHHBIX MaTEpPHUAJIOB.

2. Ctpykrypa nonumepoB. Korndopmarust Makpomosnekyi. [ MOKOCTh 11eTH MOJIMMEPOB.

3. Vkaxure pa3nndus B CTPYKType MOHOMEPOB JUIsI MOJIMMEPHU3ALMH U MIOJTUKOHACHCALNH.

BUJIET Ne 2

1. OcuHosHble oTinunst BMC ot HMC. IlpupoHbie ¥ CHHTETHUECKHE TTOJINMEPBHI.

2. PapukanbHas monumepu3anus. CriocoObl MHUIMAPOBAHHS CBOOOIHO-PAIMKANBHOW TONUMepu3anuu: (oTo-,
TEPMHUUECKOE HHUIIUMPOBAHKE, UCTIOIb30BAHNE XUMUYECKUX HHUIIMATOPOB. [Iprmepsl.

3. Iomustunen. CrnocoObl monydeHusi. CBoiicTBa MaKpOMOJIEKYJ TMOJMATUIICHA, B 3aBHCUMOCTH OT CIOCOOOB
nony4enus. [Ipumenenue.
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BUJIET Ne 3

1. Knaccudukanus mommMepoB M0 XUMAYECKOW IPUPOIC aTOMOB, 00pa3yIOIINX TIaBHYIO IENb MOJINMEepa.

2. MonekynspHas macca (MM) monuMepoB, Kak CpPEeIHSsSA KOJIHYSCTBCHHAs XapaKTEPHCTUKA MAacChl MOJICKYI
MOJIMEPOB.

3. onunponwunen. CocoObl MOTyYeHHsI, CBONCTBA, MPUMEHEHHUE.

BUJIET Ne 4

1. Kiaccudukaius noauMepoB Mo MPUHAUICKHOCTH MAKPOMOJICKYJIbI K ONPEACIICHHOMY KIIACCY XMMHYECKUX
coeguHenuit. [Ipumepsl.

2. Peaknuu otBepxaeHus. THUIIMATOPHI M KaTaIM3aTOphl OTBEpkAeHUs. Touka remeoOpa3oBaHusl.

3. IIpu nOHHOU TONMMEPHU3aIMK BUHWIBLHBIX MTPOU3BOAHBIX aKTUBHBIM IIECHTPOM SBJISICTCS KapOuoH. Pacnonoxure

B MOPSIKE YBETMYEHHUS PEaKIIMOHHON aKTHBHOCTH CIIEYIOIINe KapOKaTHOHBI:
(CH3)3C+; (C6H5)3C+; CH3+; CHs— CHz+

BUWJIET Ne 5
1. Tomomonmmepsl U COMOTUMEPHI, TUIIBI COMOINMEpOoB. [Ipumepsl.
2. Ilpupona pacteopoB BMC. CgoiictBa pacTBOpoB monmMepoB. OrpaHHYeHHOE U HEOTpaHWYCHHOEe HaOyXaHUe.
da30BbIe AUATPaMMBbI COCTOSHHS PACTBOPOB NOIUMEPOB. CTyIHH.
3. Pacnonoxure MOHOMCPEI B IOPAAKE YBCIIMUCHHUA UX aKTUBHOCTU B PCAKIIUU MTOJIMMCPU3ALIUN:
bymaouen; uzo00ymuinen; aKpuioHUmpuil, CMupos; MpUxiopImuieH

BUJIET Ne 6
1. Knaccudukanus mormMepoB IO TEOMETPUH CTPOSHUS UX IIeTeld MaKpOMOIIEKYIL.
2. Metoapl ompeneneHUusT MOJEKYJIIPHOM Macchl IOJMMEPOB: OCMOMETPUYECKUH, BUCKO3HUMETPUYECKUU,
T Py3nOHHBIH.
3. Pacnionoxxure HuKe NMpUBEACHHbIE PACTBOPUTENN B TOPSAAKE YMEHBIIEHUS, C X Yy4aCTHEM, CKOPOCTHU Ieperadn
Leny A5 OOJMBIINHCTBA MAKPOPAIUKAJIOB:

OMUNOEH30I, UeMbIPEeXXIOPUCIBLIL Y2NepoO; 2UOPOXUHOH, AMUHBL; MOLYOI; eHOol

BUJIET Ne 7

1. OcHoBuble moHATHS XuUMUH BMC: MoHOMEp, TTOJIMMEp, OJUTOMEP, MAKPOMOJIEKYJIa, MOTHUMEpPHAsl IIeTh, 3BEHO
LN, CTerneHb noimmepusanuu. Cesazb Mexxay MM moHomepa u nonumepa. Crienuduka MoHATHS «MOJIEKYJIISIpHAast
Macca MoJMuMepay MPUMEHUTETHHO K MTOJTUMEPHBIM BEIIECTBAM.

2. Nonnas monmumepu3anus, €€ 3aBUCUMOCTb OT NMPUPOJIbl MOHOMEpPA U THIA TPUMEHSEMOT0 KaTajau3aTopa.

3. HonumzoOytunen. CriocoObl NOTy4eHHsI, CBOUCTBA, IPUMEHEHHE.

BUWJIET Ne 8
1. Kitaccudukanus mommMepoB MO XapaKTEPUCTHKE PETYISIPHOCTH CTPOSHHS TNIaBHOH 1ienu. [Ipumepsr.
2. XMUYeCKHe peaKki U XUMUYECKHE MTpeBpalleHns noaumepos. [lonnMepananornyssie IpeBpamieHusl.
3. Pacnonoxkurte ciaeayrolue MOHOMEPBHl B NOPSAKE YMEHBIIEHUS OTHOCHTEIBHOM AKTUBHOCTU B PEaKIUU
KaTUOHHO-LIEHOW CONOJIUMEPHU3ALIUU:
uzonpen; N-MemoKCUCMUPOIL, CIUPOT, U300VMULEH, GUHULIAYETNAm, MemuIMemaKpuiam

BUJIET Ne 9

1. Karanu3aTtopbl KaTHOHHOW TIOJTMMEPHU3AIINH, POJIb COKATAIM3aTOPOB. MeXaHu3M Ipoliecca. DIeMeHTapHbIE
CTaJluu, UX CKOPOCTb.

2. Knaccuduxanus moimmMepoB 10 NPUHAICKHOCTH MaKPOMOJIEKYJIBI K ONPe/IeIEHHOMY KIacCy XUMHUUECKUX
COEIMHEHHM, TI0 XUMUYECKOH TPUPOIe aTOMOB, 00pa3yIOIMX TIaBHYIO 1Ienb noiauMepa. [Ipumepsr.

3. VYkaxuTe NpuMep PeaKIMH FOMO- ¥ FeTepONOINKOHICHCALNH:

nOH-R-COOH — [—0-R-CO —], + nH20

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

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

n H2N-R-NHz + nHOOC-R'-COOH — H[—NH-R-NH-CO-R'-CO—]OH + (2n-1) H.0
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BUWJIET Ne 10

1. CtpoeHre MOHOMEPOB, CIIOCOOHBIX BCTYNATh B PEAKLUIO MOIMKOHAEeHCAUH. PYHKIIMOHAIEHOCTE MOHOMEPOB H
UX CHOCOOHOCTH 00Pa30BBIBATh JIMHEHHBIE U CeTYaThIe MOJMMepHI. [IpruMepsl.

2. Tpu pusudeckux cocTossHus aMOp(hHBIX TOIUMEpoB. TemiepaTypsl epexoaoB: Temmepatypa crexinoBanus (T.)
u Temrepatypa tekydects (Tx).

3. llonyuenue ¢peHONbHO-POPMATIBAETUIHBIX CMOJT (HOBOJIAYHEIE, PE30JIbHBIE).

BUWJIET Ne 11

1. KatuonHnas nonumepusanusa. Katanuzatopsl 1 cokaTanu3atopsl. BiausHue npupoasl pacTBOPUTES.

2. OmpeneneHre  MOJEKYJISIPHOTO  Beca  IONIMMEPAa  BHCKO3UMETPUYECKMM  METOJIOM,  METOIaMH
YIBTPANCHTPU(DYTUPOBAHUS, CBETOPACCESHUS.

3. HOHI/IBI/IHI/IJ’IXJ’IOpI/IH. CrocoObl MOJIyucHUs, CBOfICTBa, IMPUMCHCHUC.

BUWJIET Ne 12

1. AHMOHHAs TIOJIMMEpHU3aIis, IPAMEHAEMbIEe B peakIiy Kataan3aTopbl. OCHOBHBIE CTa UM MPOIIecca.

2. Peakuum pecTpyKuuM W CHIMBaHHS TOJMMEpHBIX Lenei. dusmyeckas OECTPYKIUs, XUMHAYeCKas
THUAPOIUTHYECKAS NECTPYKIUS TeTePOLeHbIX ToauMepoB. [Ipumepsl.

3. [lonuypetansl. [lonydenue, npuMeHeHNeE.

BWJIET Ne 13

1. CnocoObI IpOBEICHUS peakIiy NoauMepu3aiuy. [lonumepusaiiys B Macce, pacTBOpE, IMYJIbCHH.

2. Tepmuueckas, XUMHUECKas, OKHCIUTCIbHAS JECTPYKIUSA;, MEXaHHM3M pEaKIUil OKUCJICHUS IOJUMEPOB.
AHTHOKCUIAHTEHI.

3. lomuakpunonutpui. [lonydenue, mpuMeHEHHE.

BUWIET Ne 14

1. IlomydeHue MOJUMEPOB METOJOM IIOJUKOHJICHCAIIUU: €€ OCHOBHBIE OCOOEHHOCTH, OTJIMYHE OT PEeaKIUU
MOJIMMEPU3ALINH.

2. TepmoMexaHHMUYECKHE KpHUBBIE aMOpP(QHBIX IOJUMEPOB. BinsHHE MOJEKYISpPHOH Macchl IOJMMEPOB Ha
TeMIepaTypy CTCKJIOBaHUS.

3. Hanumure YpaBHCHHUC MPEKPALICHUA POCTA HCIH IIPU MMOJYUCHHUHU ITOJIUaMHUI0B, IIyTCM ,Z[O6aBJ'IeHI/I$I KHUCJIOTBI.

BUJIET Ne 15

l. Tunel peakuuii MOJMKOHICHCAMK. PaBHOBECHAas W HEPAaBHOBECHAs IOJMKOHICHCALUS, TOMO- U
reTepoIoNuKoHaeH calust. [Ipumepsl.

2. Tpu usndeckux coctosiHus aMOp(hHBIX HONIUMEpoB. TemiiepaTypsl epexo10B: Temieparypa crexiobanus (T.)
u temrepatypa texkydects (To).

3. Kak Ha3bIBalOTCSA MONUMEPHI, monydeHHsie u3 MoHomepoB: CH,=CH-CH,-CHs; CH,=CHCI u CH,=C(CHs)..
Kakumu criocobamu UX MOJTyYaroT.

BWJIET Ne 16

1. Peaknmum JCCTPYKIMHM ¥ CIIMBAaHUS TOJUMEPHBIX 1emeid. Dusndeckas AECTPYKIUSA, XUMHUUYECKas
TUAPOTUTHYECKAS TECTPYKIUS T€TEPOISTTHBIX TTOJUMEPOB.

2. ®U3NYeCKNX COCTOSHUS aMOP(HBIX TOJIMMEPOB. BIusHIE MOJICKYISIpHOW Macchl IOJUMEPOB HA TEMIEPaTypy
CTCKJIOBaHUSI.

3. [omucTtupos. CriocoObl MOydeHHs], CBORCTBA, TPUMEHEHUE.

50



BUWJIET Ne 17

1. Tepmuyeckas, XWMHYECKas, OKUCIHMTEIbHAS JICCTPYKIHS, MEXaHW3M PEaKIUi OKUCICHUS TOJUMEPOB.
AHTHUOKCH/IaHTHI.

2. Crekiio00pa3Hoe, BRICOKOAIACTHYHOE U BA3KOTEKYUee COCTOSTHHE TIOJMMEPOB.

3. DIIeMEHTOOpTaHNIECKUE COSTUHEHHUS. DIacToMepsl. [locHmokcansl.

BUWJIET Ne 18

1. MeToap! nosryyeHus: BBICOKOMOJIEKYIAPHBIX coeinHeHni. KaTnonHas mommMepusanusi.

2. Ilpupona pactBopo BMC. CrolicTBa pacTBOpoB nonuMepoB. OrpaHYeHHOE U HEOTpaHHYCHHOE HaOyXaHue.

3. B uem oTimnume paBHOBECHOMW MOJIMKOHJCHCAIIMHA OT HEPaBHOBeCHOW? B kakom citydae moiydaercst IOJUMep ¢
OoJiee BEICOKOM MOJIEKYIISIPHOM Maccoi u moyemy?

BWJIET Ne 19

1. ArperaTtHsie 1 (pa3oBBIe COCTOSHUS BemIeCTB. AMOp(HBIE, KPUCTAIUIMYECKUE, KPUCTAIUTH3YIOLTHECS ITOIIMEPHI.
2. Tumbl peaknuii MONMKOHACHCAIIMK. PaBHOBECHas W HEPABHOBECHAs TOJHMKOHJICHCANUS, TOMO- H
reTeporoIMKoHACH calus. [Ipumepsl.

3. Tlepeuncnute BO3MOXHBIE METOJBI (NPUEMBI) TOBBINICHUS MOJICKYISPHOW Macchl TIONMMEpa MpH
MOJTMKOHICHCAIINH.

BUJIET Ne 20

1. Knaccudukauus moaumepoB MO NPUHAUICKHOCTH MAaKPOMOJIEKYJIBI K ONPENeIEHHOMY KJIaccy XHMHUYECKHX
COEIMHEHH.

2. OrHOcuUTeTNbHAs, MPHUBEACHHAS W XapaKTEPHCTHUUECKas BA3KOCTh. CBS3b XapaKTEPUCTUYECKOH BSA3KOCTH C
MOJIEKYJISIpHON Maccoll monumepa. CpeHEeBs3KOCTHAs MOJIEKYJIIpHAs Macca IOJIUMEpa.

3. Hommatunen. CrocoOsl monyderns. CBOMCTBA MaKpOMOJEKYJ IOJNHATHIIEHA, B 3aBHCHUMOCTH OT CIIOCOOOB
nosnydyenus. [Ipumenenue.

9. YueGHo-MeTOaAMYecKOe M HHPOPMALMOHHOE 0O0ecnedeHHe TUCHUTLINHBI

a) Jluteparypa ocCHOBHas

1.Cemunkos 1O./l. BeicokoMounekysipHble coenuHaenus. - M.: Akanemus, 2014. — 363 c.

2. Kupees B.B. Beicokomonekyisipasie coenqunenus. — M.: FOpaiir, 2015. — 602 c.

3. Xakumymmud FO.H. Xumus u ¢usuka nonumepoB. Du3ndeckoe COCTOSHHE IMOJIUMEPOB: y4eOHOE
nocobue / Xakumysmud FO.H. — Kazans : U3natensctBo KHUTY, 2017.—141 ¢.—ISBN 978-5-7882-2215-8.
—  Tekcr: anektponnblit /[ DBC "Koncynerant  cryzmeHTa': [caiiT]. - URL:
http://www.studentlibrary.ru/book/ISBN9785788222158.html.

4. Csupugo E.b. Kuura o momumepax: cBoiicTBa UM NPUMEHEHHE, HCTOPHS U CETOAHAIIHUN J€Hb
MaTepUalioB HA OCHOBE BBICOKOMOJICKYISpHBIX coeauHenuit / E.B.Ceupumos, B.K.JlyOoBoii —
Apxanrensck: UJI CADY, 2016. — 392 c. — ISBN 978-5-261-01096-8 — Tekct: anekrponnsiit // IbC
"Koncynbrant crynenta": [caitr]. — URL: http://www.studentlibrary.ru/book/ISBN9785261010968.html.
5. llumuaa O.T. Tepmudeckuii aHan3 B U3y4eHUH MOJIHMEpoB : ydeOHoe nmocodue / O.T.Hlumuna, B.K.
Mumnrasosa, B.A. Iletpos, A.B. Koctouko. — Kazans : M3marensctBo KHUTY, 2014. — 99 ¢. — ISBN:
978-5-7882-1538-9 — Tekcr : anekrponnsii // DBC "Koncymerant crymenta" : [caiit]. — URL:
http://www.studentlibrary.ru/book/ISBN9785788215389.html.

6. Ky3uenos B.A. TIpakTukyMm 1o BBICOKOMOICKYISpHbIM coequnerusM. /| B.A.Ky3ueros; MunuctepctBo
obpa3zoBanus u Hayku P®, denepanbHoe rocyaapcTBEHHOE OOMXKETHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICIIETO TMpodeccroHanbHOro 00pa3oBaHusi «BOpOHEXKCKHI TroCyAapCTBEHHBIH YHHMBEPCUTET». —
Boponex: Wznarensckuit nom BI'Y, 2014. — 167 c. : cxem., Tabm. — (YueOnuk Boponexckoro
rocyJapCcTBEHHOTO YHUBEPCUTETA). —  Pexum  gocryna: o MO/IMHCKE. — URL:
http://biblioclub.ru/index.php?page=book&id=441593. — bubauorp. B ka. — ISBN 978-5-9273-2141-4.
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0) Jluteparypa 10n0JHUTEIbHAS

8. Oynuan /. OcHOBBI XMMHH TTOJTUMEPOB. - M.: Mup, 1974. — 614 c.

Kaprun B.A., Cnomunckuii I'.JI. KpaTtkue odepku o Gpu3nkoxumMuu noiumepos. - M. : Xumus, 1967.

—175c.

9. DuuukIoneaAus NOIUMEPOB B 3-X ToMax. - M.: CoBerckas sHiukIoneaus. 1972, 1974, 1977.

10. Iyp A.M. BeicokoMoueKysipHbIe coeuHeHus. - M.: Boiciias mkoa, 1981. — 656 c.

11. ITpakTHKyM IO BRICOKOMOJICKYJISIPHBIM COeAMHEHUAM o1 pen. Akan. B.A. Kabanoga. - M.:
«Xumusny, 1985.

12. tuneman .M. TexHONIOTHS MTOJTUMEPOB MEIMKO-OMOIOTHIECKOT0 Ha3HaYeHUs. [lomumepbl
MIPUPOIHOTO MPOUCXOXKACHUS: yueOHoe nmocooue. / M. U. llItunpman — 2-¢ uza. (3i1.). — M. :
BUHOM, 2016. — 331 c¢. — ISBN 978-5-93208-198-3 Tekcr : anexrpounsiii // DBC "KoHcynbrant
crynenta: [caiit]. — URL: http://www.studentlibrary.ru/book/ISBN9785932081983.html.

B) porpamMMHoe obecriedyenne u UHTepHeT-pecypcehl:
ObecrieueH AOCTYNl K COBPEMEHHBIM NpPOQEeCCHOHAIbHBIM 0a3aM JaHHBIX, MH(POPMAIMOHHBIM
CIPaBOYHBIM M IOUMCKOBBIM cucteMaM (Oudnnorexa COI'Y):

. DJIeKTPpOHHAN 0ubIMoTeKa quccepramnuii u apropedeparoB PI'b (Ob/1 PI'b)
Tpebyercs peructpanus B 6ubauoreke COI'Y

o IBbC «YHuBepcurerckas onoanorexka ONLINE
Tpebyercs peructpanus B 6ubauoreke COI'Y

o 9BbC «HavuHas 3jeKTpoHHas 0umoanorTeka eLibrary.ru»
CamocrosiTenbHasl perucTpaius Ha caiuTe

o IBbC «KoHcyabTaHT cTyaeHTa» CTyaeHdyecKas 3JeKTPOHHAs 0M0JH0TeKA 110

METUIIMHCKOMY M (hapMaleBTHYeCKOMY 00pPa30BAHNMIO, 4 TAKIKE 110 €CTeCTBEHHBIM M TOYHBIM
HAYKAM B 11€JIOM
Tpebyercs peructpanus B 6ubauoreke COI'Y

. IBC «lOpaiit» — o0pa3oBaTe/ibHAs CPela, BKIIYAIIIAS BUPTYAJIbHbII YHTAJbHbIH 3.1
YUeOHHKOB M Y4e€0OHBIX OCOOMI 0T AaBTOPOB M3 BeIYIIIMX BY30B PoccHM 10 BceM HANPABJIEHUSIM
H_CHEeNHAJTbHOCTSIM
Tpebyercs peructpanus B 6ubauoreke COI'Y

o SpringerCustomerServiceCenterGmbH (0a3a maHHBIX, cojaepKalie 3JIEKTPOHHBIC H3JIaHUS
m3narenscrBa SpringerNature 3a mepuon 2011 — 2017 rr. (MOTHOTEKCTOBAas KOJUIEKIHS B
konmyecTBe 46 332 KHHUT)

. eLIBRARY.RU [OnexTpoHHbIi pecypc]: HayuHas 31ekTpoHHas oubnuoreka. — URL:
http://www.elibrary.ru

. N3narenbctBo «FOpaliT» [DNEKTPOHHBIN pecypc]: aeKTpoHHO-O0ubanoreunas cucrema. — URL:
http://biblio-online/ru

. VYHuBepcurerckast 0ubnmoreka online [D1eKTpoHHBIN pecypc]: 3IEeKTPOHHO-OUOIOTEUHAS
cuctema. — URL: http://www.biblioclub.ru

. OBbC "Koncynpsrant cryaenrta” ( http://www.studmedlid.ru )

JInunsbiii kaduner Ha caiite COT'Y http://portal.nosu.ru/
Caiit aucranunonnoro odyuyennss COI'Y http://Ims.nosu.ru/

PeKOMeHIIyeMble HHTEPHET-aApeEca mo XuMHuu:
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
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Ba3nl 1aHHBIX:

1. Scopus https://www.scopus.com/
2. Web of Science https://clarivate.com/webofsciencegroup/solutions/web-of-science/

IlepeyeHb JULEH3MOHHOTO U CBOOOIHO PACIPOCTPAHAEMOI0 NPOTPAMMHOI0 o0ecneveHus,
HE00XO0MMOro JIJI1 OCBOCHHS JUCIUILINHDI:

naket MicrosoftOffice (MicrosoftOfficeWord, MicrosoftOfficePowerPoint), AdobeReader, WinDjView,
NporpaMMHOE oOecIieueH e s pelaKTHPOBaHUs XumMudeckux hopmy IsisDraw (cu. cnucok nuoice).

Peectp nporpammuoro odecneuenus COI'Y 2020

Ne n/m HaumeHnoBanue Ne norosopa(innenszus)
1. Windows 10 Enterprise Ne 4100072800 Microsoft Products (MPSA) ot 04.2016r
2. Windows 10 ProforWorkstations Ne 4100072800 Microsoft Products (MPSA) ot 04.2016r
3. Windows 8.1 Enterprise Ne 4100072800 Microsoft Products (MPSA) ot 04.2016r
4, Windows 8.1 Professional Ne 4100072800 Microsoft Products (MPSA) ot 04.2016r
5. Windows 8 Enterprise Ne 4100072800 Microsoft Products (MPSA) ot 04.2016r
6. Windows 8 Professional Ne 4100072800 Microsoft Products (MPSA) ot 04.2016r
7. Windows 7 Enterprise Ne 4100072800 Microsoft Products (MPSA) ot 04.2016r
8. Windows 7 Professional Ne 4100072800 Microsoft Products (MPSA) ot 04.2016r
9. OfficeStandard 2016 Ne 4100072800 Microsoft Products (MPSA) ot 04.2016r
10. OfficeStandard 2013 Ne 4100072800 Microsoft Products (MPSA) ot 04.2016r
11. OfficeStandard 2010 Ne 4100072800 Microsoft Products (MPSA) ot 04.2016r
12. Cucrema tectupoBanus SunravWEBCIass Ne468 ot 03.12.2013 UII Cynrarynus P.T.(6eccpodno)
[IporpammHoe obecrieueHue Ne CZ1/108 ot 29.08.2017 (MakcumyM-co(T)0ecCpOIHO
13. 1C:IIpennpusarue. byxranrepckuit Yuer.
TunoBast KOHQUTrypanus 8 ceTeBasi Bepcus
14 Cucrema komnbroTepHoit Bepctku MikTex | Jlunensust FSF/Debian (CBoGoiHOE porpaMmMHoe
' obecnieuenue)(6eccpodHO)
15 AnTHBHpYCHOE NporpaMmmHoe oOecriedenne | Nel7E0-180222-130819-587-185 ot 26.02. 2018r. oo
' KasperksyTotalSecurity 14.03.2019r.
16 Cucrema ynpasieHus: 0a3aMu JaHHBIX CBobonHOE IporpaMMHOe obecriedeHne(0eccpovHO)
' MySQLFireBird
17. WuTerpupoBanHas cpena paspaborku Eclipse | CBo6oanoe mporpamMmmuoe obecnedeHne(6eccpouHo)
IIporpamMmHoOe obecnieueHue asst CBoboHOe porpaMMHoe obecneueHne(0eccpovHO)
18. pelaKTHPOBAHUS XUMUYECKUX (HOpMYIT
IsisDraw
19 Cucrema movcka TeKCTOBBIX 3auMcTBOBaHUH | Ne795 ot 26.12.2020(neiictBuTenen o 30.12.2021r) ¢
' «AHnTtumiaruar.BY3» 3AO «Antu-Ilnaruar»
20 [MporpamMMHoOe obecrieueHme NeKTI /108 ot 29.08.2017 ¢ OO0
' 1C:IIpeanpustue 8.3 Ympasnenue TOprosicii | «Makcumym»(6ecCcpoIHO)
21 [Iporpammuoe obecrieuenue 1C:3aprumatau | NeC/l./ Ne126.,01.07.2020r. < MAKCUMY M-
' KaJpbl TOC.yUPEXKACHUS CODT» 6eccpouno
22. IIporpammuoe obecnieuenue 1C:0r0Ker. NeCL1/76 01.03.2017t. «makcuMyMm-codT» (0eccpovHO)
93 OducHas cuctema LibreOffice JIunensust GNU/GPLcBoGoHOE TIpOrpaMmMHoOe
' obecneyenue (6eccpoyHO)
ABTOMAaTH3HPOBaHHAS CHCTEMA CBHJETENBCTBO O TOCYJAAPCTBEHHON PETUCTpAIINN
24. «Ynpasnenue —/lexkanat bPC» nporpammsl 111 O9BM Ne2015611830 ot

06.02.2015r.(6eccpouno)
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IIporpamma s DBM «baHk BOIIPOCOB Jist
KOHTPOJISI 3HAHUW»

Pazpabotka COI'Y CBuneTenscTBO 0 roCcyJapCTBEHHON
perucTpanuy mporpaMmms it OBM Ne2015611829 ot

25 06.02.2015r. (6eccpodno)
26 Koncynprant+ Ne430-2017/614 ot11.01.2017r.
000 "dact-Uudopm"(6eccpouno)
27 rapaHt 01.2020r. -12.2021r.
28 TJIaHBI No5581, oT 09.01.2019r. (09.01.2019r. mo 08.01.2020r.)
000 JIMMUC
29 VSDESK Ne108205/01 ot 05.02.2018r.UI1 U,A.Cepreesuu
30 «"amakTuka» Ne31907480031 ot 25.02.2018r.(6eccpouno)
31 BricsCAD BricysNV, 30.09.2020r no 30.09.2021r
39 OnexTpoHHast 6MONMMOTEKa IUCCePTALUH U https://dvs.rsl.ru
aBropedeparoB PI'b(OB/1 PI'b) TpeGyercs peructpanus B ondmarorexe COI'Y
33 OBC"YHuBepcuTeTCKAS oubmmoreka | https://biblioclub.ru
ONLINE" Tpebyercs peructparnus B oubianorexke COI'Y
34 OBC «Hayunast asnexktponHas Oubiamoreka | http://elibrary.ru.
eLibrary.ru» Tpebyercs peructparnus B oudanoreke COI
35 VYuusepcanbHas 6a3 qanubix EastView https://dlib.eastview.com
Jlorun: Khetagurov; ITaposs: Khetagurov
3BC «KoHcynbTanT crymenra» | http://www.studentlibrary.ru
CryneHdeckas 3JeKTpoHHas OuOnunoteka mo | TpeOyetcs peructpanus B oudimoreke COI'Y
36 MEIUIMHCKOMY ¥ (apManeBTHYECKOMY
00pa3oBaHMIO, a TAKKE MO ECTECTBEHHBIM U
OYHBIM HayKaM B IIEJIOM.
OBC «lOpaiit» - obpaszoBarenbHas cpema, | Www.biblio-online.ru
BKIIIOYAIOIIasl BUPTYaJIbHBIA YUTANbHBINA 3a1 | TpeOyetcs perucrpanus B oudnmorexke COI'Y
37 YUeOHUKOB M YU4EOHBIX MOCOOHH OT aBTOPOB
U3 BeaynMx BYy30B Poccuu 1O BceM
HAMPABJICHUSM U CIICIIHATBHOCTSIM.
CiscoWebex- Cucrema nposenenust | OO0 AiicrexgoroBop Ne J183-2020 ot 10.08.2020-
38
BEOMHAPOB. 10.08.2021r
DIRECTUMRX- Cucrema snekrponroro | OOO INanakruka UT morosop Ne 120320/11/A ot
39
JIOKyMEHT0000pOTa 16.03.2020
40 VYciyru ¢Bs3H (IOCTYII K CETH UHTEPHET) 00O Ankom Ne AL-0044 ot 31.01.2020r -31.01.2021r

I') MeToAMYecKHe YKa3aHus, pa3padoTaHHble cocTaBuTeasasMu Padoueil nporpaMmel.

1. Yueopuna T.M. Bsedenue 6 xumuio 8biCOKOMOIEKYIAPHBIX COeOuHeHull: y4ed.-MeToj. mocodue

JUISl CTYAAGHTOB XUMHKO-TeXHoJornueckux (akynpretoB. //T.M.Huropuna; ®I'bOY BO «Cesepo-
Ocetunckuil rocyaapcTBeHHbli yauBepcuretr uM. K.JI. Xeraryposa» — Binanukaskas, 2018. — 87 c.

2. Yueopuna T.M. Ilpakmuxym «Bvicokomonexynaphnvle coeounenusy»: y4e0.-MeTol. MOcoOue Jyis

CTYJIEHTOB XMMMKO-TE€XHOJIOTMYECKOro Qaxynprera (OakanaBpuaT), HamnpaBlIeHUE — XUMUS
(04.03.01) / T.M.Yuropuna; ®I'BOY BO «CeBepo-OceTHHCKHI TOCY1apCTBEHHBI YHUBEPCUTET
nM. K.JI.XerarypoBa» — BianukaBkas, 2018. — 44 c.
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DJIeKTPOHHBIE Pecypchl 00ecTednBaIOLIe Pean3alnio 00pa3oBaTeIbHBIX MPOrpaMMm

®I'BOY BO «CeBepo-OceTuHcKuUii rocyaapcTBeHHbliil yHuBepcuteT umenu Kocra JleanoBuua XeTarypona»

HanmenoBanmue Caenenusi 0 Ne noromopa N Koa-Bo
Ne IIpunapJiex Anpec Cpoxk aeiicTBus Xapakrepucruka
Ne JaexTponnoro -HOCTh caiita npaso- Ha npaso 3aKJII0Y€HHOT0 I0T0BOPa TOUEK ocTyma/ J0CTyna
B pecypca obJagarene ucnoab3oBanus JBC nojb3oBareJei
Iorosop Ne 135-06/14 i
o1 12.09.2014 1. 12.09.2014 r.-11.09.2015 r. 7000
Jorosop Ne 167-08/15 i
o1 12.09.2015 I 12.09.2015r.-11.03.2016 1. 7000
Iorosop Ne 58-02/16 i
o1 09.03.2016 1. 12.03.2016.r.-11.09.2016.r. 7000
Jorosop Ne 202-08/16 i
o1 24 08.2016 I 12.09.2016 r.-11.03.2017 r. 7000
9BC JHorosop Ne 069-02/17
000 p -
L "V HUBepeHTeTCKAs - o or 13.03.2017 12.03.2017r. -11.03.2018r. 7000 To IP-anpecy
O6ndIMoTeKa CroponHss b_p—ibli.oclub I’L.J Mestay Tlorosop No 184-08/17 2000 OE3TMMUTHBIN
Online" - or 04.09.2017 12.09.2017r.-11.03.2018r.
Jorosop Ne 056-02/18 i
o1 25.05.2018 16.04.2018r.- 16.10.2018r. 7000
Jorosop Ne 163-10/18 i
o1 30.10.2018 17.10.2018r.-31.12.2018r. 7000
JIorosop Ne 21-02/2019 i
o1 14.02.2019 01.01.2019r.- 30.06.2019r. 7000
florosop Ne75-06/19 01.07.2019r.-31.12.2019r. 7000

ot 08.07.2019
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10. MartepuajbHO-TEeXHUYECKOE OCHAIIEHHE AUCHHUIIUHBI:

KomnbroTepHslil kinace, 1octyn k cetu MHTepHeT (BO BpeMsi caMOCTOSITEIbHON pabOThl), OPrTEXHUKA,
asieKTpoHHast 0a3a maHHbIX Oubmmoreku COI'Y, JeKUMOHHBIE ayIUTOPHH;, KAaOWHET, OCHAICHHBIN
MHTEPaKTUBHOM JTIOCKOH, IPOEKTOPOM, XUMHUYECKasl JJabopaTopusl.

MarepunanbHO-TeXHHYECKHE CPeICTBA 00yUeHH:

®dorokonmopumerp KDK-3, texuumueckme Bechl BJIIKT-500r-M, cymmneabii mxkadp CHOJI-

353535/3-M2V, pebpakTomeTp yHHBEpcaibHBI Jabopatopubiii NP® 454, Oans BojasHas

komOunupoBanHas BKJI-M, memanka marauTtHas ¢ nogorpeBom [13-6110, Buckozumerp BIIIII-

1,14; naGop nabopaTOpHOH MOCYABI K MAaTEpUAIIOB, HAOOP PEAKTHUBOB.

Ha xadenpe mmeercst yueOHast maboparopust «Dusndeckas XUMUs», OCHAIEHHAS HEOOXOIUMBIM
00OpyJIOBaHUEM JUISI TIPOBEJCHUSA 3aHATUH, COOTBETCTBYIOIIMX JIAOOPATOPHOMY MPAKTHKYMY IIO
mucuuiuinHe. OOopynoBaHuE 1a0OpaToOpuu: KaJOpHMETp, TepMOMeTpbhl bekmaHa, yHHBepCalbHBIN
KOHIYKTOMETp, PH-METphI, MOTCHIIMOMETPHI, HOHOMETPHI, PEPPAKTOMETPHI, MOSIPUMETPHI, TEPMOCTAT,
CYIIUJIBHBIN mKad.

Poccuiickas @enepanus, 362025, Pecrrybimka
XuMHs1 BBICOKOMOJIEKYJISIPHBIX COeAMHEHU I Cesepnas Ocerust — Ananus, r. Bnanukaskas,
Baryrtuna, 1. 44-46, Yuebnsrii kopiryc Ne7 (YK Ne7),
aymuropus Ne 614

Bubauorexa, B TOM 4HcIe YUTAIbHBIH 3aJI: CTOJIBI, CTYJIbS; Poccuiickas @enepanus, 362025, Pecrrybnmka

[IK oOyuaromuxcs, ¢ MpOTpaMMHBIM 00eCTIeYeHHEM, BEIXOIOM B Cesepnas Ocetust — Ananus, r. Binagukaskas,

ceTh IHTepHEeT U I0CTYIIOM B 3JIEKTPOHHYIO 00pa30BaTelbHYIO Heperenu/Barytuna, a. 16/19, YueOHblit kopiyc Ne6
cpeny COI'Y. (YK Neb)

IMporpammuoe obecnieuenune: Microsoft Windows 7 Professional;
Microsoft Office Standard 2016; 7-zip; WinRAR; Adobe Acrobat
Reader; STDU Viewer; Mozilla Firefox; Google Chrome;
Kaspersky Free (CBo6oHoe I10);

3BC «Yuusepcuretckas oubnmmoreka ONLINE»
https://biblioclub.ru;

3BC «Koncynprant cryaenrta» http://www.studentlibrary.ru
CTyIeHYeCKasl AIEKTPOHHAsI OMOIHOTEeKa TT0 MEAUITUHCKOMY U
(dapMareBTHICCKOMY 00pa30BaHHIO, a TAKXKE 10 €CTECTBEHHBIM U
TOYHBIM HayKaM B [IEJIOM;

OBbC «Opaiit» - 0O6pa3oBaTenbHas cpejia, BKIOYAIOIIas
BEPTYaJIbHBIN YNTATIBHBIN 327 Y4eOHHKOB U YIEOHBIX TOCOOUH OT
ABTOPOB U3 BCAYIINX BYXOB Poccum o Bcem HalpaBJICHUAM U
crierpansHocTsIM WWW.biblio-online.ru;

JIEMOHCTPAIIMOHHBIC U y4eOHO-HATIISIAHBIE TIOCOOUS

(BHzIEOIIpE3CHTAIHSA).

JlaGoparopus Oo6ueii, pusnyeckoii u komouaHoi xumun pias | Poccuiickast @enepanust, 362025, Pecrrybnmka
NpOBeAeHUSs 3AHATHII CEMHMHAPCKOI0 THIIA, JIA00PATOPHBIX Cesepnas Ocerust — Ananus, r. BnanukaBskas,
3aHATHI, KypCcOBOI0 NMPOEKTUPOBAHUSA (BbINOJTHEHHUS Baryruna, 1. 44-46, YueGuslii kopiyc Ne7 (YK Ne7),
KYPCOBBIX pa0doT), IPyNNOBbIX M HHAUBUAYAJIbHbBIX ayauropus Ne615

KOHCYJIbTALM, 2 TAK)KEe CAMOCTOSATEJIbHOH padoThI

00y4aloIuXxcs:

MPEeNoaBaTeIbCKUH CTOM, CTYIM, CTOJIBI U CTYJIBS TS
oby4aromuxcsi, 1ab0paTOpHbIE CTOJIBI, KIIACCHAS I0CKA.
Ob6opynoBanue: MyJIbTUMEIUITHBIN IPOEKTOP C IKPAHOM
(Mynetumenuitaeri mpoextop OPTOMA projector DX32, ¢
MOTOJIOYHBIM KpeIuleHneM U Hal. kabeneii — 1 mr. KommbroTep
n/komit. kiacca Pentium 4-506 Foxconn 915 GL7MH-S 512 Mb
O3VY+/knaBuat — 110T. ¢ MPOrpaMMHBIM 00ecIIeYeHUEM, BBIXOJIOM B
ceTh VIHTEpHET M 10CTYNOM B JIEKTPOHHYIO HH(POPMAIIMOHHO-
obpazoBarenbHyro cpexy COI'Y.

IIporpammuoe obecnieuenue: Microsoft Windows 7 Professional;
Microsoft Office Standard 2016; 7-zip; WinRAR; Adobe Acrobat
Reader; STDU Viewer; Mozilla Firefox; Google Chrome;
Kaspersky Free; Cuctema tectupoBanust Sunrav WEB Class
(beccpounoe I10); [IporpammHoe obecniedeHne s
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penakTupoBaHus XxuMudeckux gopmy:r Isis Draw (Beccpounoe
T10); KoncynbTanT mitoc; Crcrema monucka TEKCTOBBIX
3anMcTBOBaHUH «AHTHIUTarHaT BY3»; [Iporpamma ainst OBM
«baHK BopocoB st KOHTpOIS 3HaHUI; ['apanT; Cisco Webex;
JIEMOHCTPAIMOHHBIEC U Y1eOHO-HATISTHBIE TIOCOOHS
(BUIEOTIpEe3CHTAIHS).

Brrmspxaoit mkad- 1 mr. Moromep M-510 cranmapTHBIi — 2 mmIT.
Konopumerp KOK-2MIT — 1 mrt. Kanopumerp KJI-5 — 1mr.
Pedppakromerp UPD 4545-2M ¢ noacBeTkoi — 1 mr.
Honspumetp kpyrosoit CM3 — 1 wt. Konnykromerp MAPK-
603/1 — 1 wrT. Becst maboparopasie CAS MW 120 — 1 mit. Becsr
nadopatopusie mperusnonnsie ET-300I1 — 1 t. Aranuszarop
«Qxcnept-001» — 1 wt. Tepmocrar HUBER — 1 mt. pH-Metp
«AuNOH-4100» - 1 ut. pH-MeTp-MmmmmmBoneT™MeTp pH-150 MU-
1 mt. Becst AND HL- 1 mrt. Becst WT-250- 1 mit. MarauTHas
memanka [13-6110- 1m. bans BogsuHas- 1 mt. Mukpockor
«Mup 2»- 1 mt. pH-metp pH-340 — 1 mt. Henrpudyra OITH -3-
1 wr.

XuMHS BBICOKOMOJIEKYJ/ISIPHBIX COeIMHEeHU I

Poccuiickas @enepanus, 362025, Pecrrybnmka
Cesepnas Ocetust — Ananus, r. Binagukaskas,

Bartyruna, 1. 44-46, YueOusiii kopmyc Ne7 (YK Ne7),

aynutopust Ne606
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