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[IporpamMma cocraBieHa B cOOTBETCTBUM ¢ (DenepanbHbBIM T'OCYAAPCTBEHHBIM 00pa30BaTEIbHBIM
crangapToM no Hanpasienuto 04.03.01 Xumus (ypoBeHbs OakajgaBpuaTa), yTBEPKACHHBIM MPHKA30M
MunuctepctBa oOpazoBanus u Hayku Poccmiickoii ®Denepanmu ot 17 wutons 2017 roma Ne671,
y4eOHBIM IUIAHOM TOATOTOBKH OakanmaBpa mo HamparieHuto 04.03.01 Xumwus, yTBEp>KICHHBIM
Yuenbim coBetoM PI'BOY BO «COI'Y» (mpotokon Ne 9 ot 27.04.2023 r.).

CocraBuTensb: K.X.H., JoueHT T.M. Uuropuna

Pabouas  npoepamma  Oucyuniumel  npumsma € cocmase  OCHOBHOU — NPOQPecCUOHATbHOLL
00paA308amMeNbHOL NPOCPAMMbL peulenuem yueno2o cogema (npomokon Ne 9 om 27.04.2023 2.).



1. Crpykrypa, 4 o01iasi TPYA0EMKOCTD JHCIMILIHHBI.
OO0mmas TpyI0eMKOCTh JUCHUIUIMHBI COCTaBIsieT 3 3aueTHbIe eauHullbl (108 vaca).

Ounast popma 00ydeHHS

Kypc 4
Cemectp 7
Jlexmuu 36 uvac.
[TpakTHyeckue (ceMUHAPCKUE) 3aHITHS -
JlaGopaTopHble 3aHATHUS S54uac.
WToro aytuTOpHBIX 3aHITUH 90 yvac.
CamocrosiTenpHas paborta 18 gac.
KonTpons -
9K3aMeH -
3auer 7
OO011ee KOIMYECTBO YacoB 108 vac.

2. Ilenu ocBOEHMS AUCHUILIHHBI

[enbto u3ydeHust Kypca BbICOKOMOJIEKYJIIPHBIX COCMHEHHUI B COOTBETCTBUU ¢ DeepalibHbIM
rocyaapcTBeHHbIM oOpazoBarenbHbiM cTangaprom PI'OC BO — OakamaBpuaT 1O HaIPaBJICHHUIO
noarotoBku 04.03.01 Xumus, yrBep:kIeHHOM NpUKa3oM MuHucTepcTBa 00pa3oBaHus U Hayku PO ot
17 uronsa 2017 r. Ne 671 (3apeructpupoBan MunucrepctBoM toctuuuu P® 2 asrycra 2017 r.,
peructpaiiioHHblii Ne47644), ¢ u3MeHEHHSIMH, BHECEHHBIMHM IpUKa3oM MUHHCTEpCTBA HayKu U
BoIciiero oopaszoBanusi PO ot 8 despans 2021 r. Ne83 (3apeructpupoBan MUHHUCTEPCTBOM FOCTUIIAN
P® 12 mapra 2021 r., peructpaunonubiii Ne62739), sBusieTcss naTh CTYACHTY 3HAHUS OCHOB XUMHUU
BBICOKOMOJIEKYJISIDHBIX ~ COCAMHEHHM, CBEICHMM O  BaXHEHIIMX  IOJUMEPU3ALMOHHBIX U
MIOJINKOHJICHCAIMOHHBIX IIPOLECCaX, 3aBUCUMOCTEH MEKIY COCTaBOM IIOJIMMEPOB M MX CTPOEHUEM,
KOTOpBIE CIIY’XKaT MOJArOTOBKE CTyJEHTa K Oyaylield mpoQecCHOHAIBHON NesATENbHOCTH B 00JacTAX
HAay4YHO-UCCIIEI0BATEIBCKOM, TEXHOJIOTUYECKON U MeAarornyeckom.

3agaua Kypca — GOpMHUPOBAHHE TBOPUYECKU pabOTAIOIMIMX CIELUAINCTOB C Pa3BUTHIM HAy4YHBIM
MBIIIUIEHUEM, 00Ja/aloIliMX HEOOXOJMMBIM 3allacoM 3HaHUM B oOsacTh oOLIell M HeopraHU4YecKon
XMMUH, CHOCOOHBIX MCII0JIb30BaTh TEOPETHUECKUE 3HAHMs NPH PELIEHWH HIPAaKTUYECKUX 3ajad,
IPOSBIISISL P 3TOM CaMOCTOSITEIbHOCTb, HHUIIMATHBY, a TAK)KE€ B HEOOXOAUMBIX CllydassX — YMEHUE
y4acTBOBATh B IPUHATUU KOJIJIEKTUBHBIX pEIICHU, BEIONpas HanboJiee ONTUMalbHbIE U3 HUX.

N3yuenne  naHHOW  JNUCHUIUIMHBI  CIY)KHUT  TOJATOTOBKOW  CTyA€HTa K  Oymymied
po(hecCUOHANIBHON JIeTEIbHOCTH B 0O0JIACTSIX — HAayYHO-UCCIIEAOBATENbCKOM M IeJaroruyeckon
COIJIaCHO NPO(eCCHOHATBHBIM CTaHAAPTaM:

- IIpodeccuonansuprii crangapt 01.001 "Ilemaror (memarormueckas AeSTEIBHOCTh B cdepe
JOIIIKOJIBHOTO, HAyaJbHOTO OOIIEro, OCHOBHOTO OOIIEro, CpeaHero oOIero oOpa3oBaHMS)
(BocnuTarenb, yuuTenb)", YTBEpKICHHBIH NPUKAa30M MUHHUCTEPCTBA TPyJa U COLUAIBHOW 3alUTHI
Poccuiickoit @enepannu ot 18 okts16ps 2013r. N 544H (3apeructpupoBad MUHHUCTEPCTBOM FOCTHIIUN
Poccuiickoit ®enepauun 6 npexabps 2013 r., peructpamumonHslii N 30550), ¢ u3MeHeHMsIMHU,
BHECCHHBIMM IpUKa3aMu MuHuUCTEpPCTBA Tpyda U COLMAIBHOM 3amuTel Poccuiickoin denepanuu ot
25nexabps 2014 r. N 11151 (3apeructpupoBan MunHuctepcTBoM toctunimu Poccuiickoit ®deneparun
19 ¢espans 2015 r., peructpanuonssiii N 36091) u ot 5 aBrycta 2016 r. N 422H (3apeructpupoBaH
MunucrepctBom roctuimu Poccuiickoit @enepanyu 23 asrycra 2016 r., peructpanmonssiii N 43326),

- Ilpodeccuonaneusbiii ctanaapt 01.003 «llemaror nomonHUTENHHOTO 00pa3zoBaHUs AeTed U
B3POCIBbIX», YTBEPXKACHHBIM IPUKa3oM MMHHCTEpCTBA Tpylda M COLMAIBbHOM 3amuTthl Poccuiickoin
@eneparu ot 8 centsops 2015 r. Ne 613 (3apeructpupoBaH MMHHCTEPCTBOM FOCTUIIMH
Poccuiickoit @enepanuu 24 centsiOps 2015 r., peructpanronusiii Ne 38994);

- IIpodeccronanbHbIi CTaHAApT 26.006 «Cnenmnanuct o pa3paboTke
HAaHOCTPYKTYPUPOBAHHBIX KOMIIO3UIIMOHHBIX MAaTEPUAJIOBY», YTBEPKIEHHBIN ITpHUKa30M MuHHCTEPCTBA
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Tpyda W couuaibHOM 3amuThl Poccuiickoit ®epepauun ot 8§ centsiops 2015 1. Ne 604u
(3apeructpupoBan MunuctepctBoM foctuuiuu Poccuiickoit ®enepanuu 23 centsadps 2015 r.,
peructpanoHHblii Ne 38984).

- 40.011 TIpodeccronanpubiii cTangapT «CHEHUaTUCT IO HAYYHO-HUCCIICAOBATEILCKUM H
OTIBITHO-KOHCTPYKTOPCKAM ~ pa3padoTKaM», YTBEP)KICHHBI NpUKa3oM MMHHCTEpCTBA Tpyda U
coumranpHO 3anmThl Poccuiickoii ®@enepanun ot 4 mapra 2014 r. Ne 121n (3aperucrtpupoBaH
MunuctepctBoM roctuiuu Poccuiickoit @enepanuu 21 mapta 2014 r., peructpanronssiii Ne 31692).

OCOOEHHOCTBIO TPOTpaMMBbl  SIBIISICTCA  (PYHIAMEHTAJIbHBIA XapakTep €€ COAEpiKaHHs,
HEOOXOUMBIH Ui (POPMUPOBAHHS Yy CTYAEHTOB COBPEMEHHBIX IPEJCTABICHHA O MOJIMMEPHOM
COCTOSSHUM Kak o0co00l Qopme CylecTBOBaHMS BeElIeCTB. B Xoae wW3ydeHus JUCLMILIMHBI
«BbICOKOMOJIEKYISIPHBIE COEIMHEHUS» CTYAEHTHI MOJY4aloT HEOOXOAUMbIE TEOPETUUECKUE 3HAHUS U
MPAaKTUYECKHE HABBIKM O METOJax CHHTEe3a, MOAM(DUKALNHU, HCCIENOBAHUS (DU3UKO-XUMHYECKUX
CBOMCTB U CTPYKTYphI IOJTUMEPOB.

JucuumnnuHa Oa3upyeTcss Ha 3HAHUAX, MPUOOPETEHHBIX CTYAEHTAaMU INpU U3Y4YEHUU
JMCUUIUIAH: 00IIast ¥ HEOPraHWYecKasi XMMHS, OPraHuYecKas XUMHS, aHATUTHYECKast XUMUsI. SHAHUSA,
MOJTyYeHHBIE CTYICHTAMH 110 XUMHUHU BBICOKOMOJIEKYIISIPHBIX COSIMHEHHA, OYyIyT MCIOIB30BAaHbI MU
IpU W3YYEHWH JUCHHIUIMH CIEIHaN3allid, TpPU BBHITOJHEHHH BBITYCKHBIX KBaTH()UKAIMOHHBIX
pabor, pazpabotke HayyHbix npoektoB ([IC  26.006 «Cnemmanmuct 1o  pa3paboTke
HAHOCTPYKTYPUPOBAHHBIX ~ KOMIIO3UIIMOHHBIX ~ MAaTepuaiioB»). JIMCUMIUIMHA OpUEHTUPYET Ha
podecCHOHABHYIO JIeATebHOCTh yuuTels u npenogaBatens xumuu XXI Beka (ITC 01.001 «ITenaror
(menaroruyeckasi AeSITENbHOCTh B c(epe AONIKOJIBHOTO, HAa4aJlbHOTO OOIIEro, OCHOBHOTO OOIIEro,
cpenHero obmiero oOpa3oBaHus (BOCIUTATENb, YUUTEIb)»), TOTOBOTO HE TOJBKO MPETOJHOCHTh CBOMM
YUEHHKaM TEOPETHYECKHE OCHOBHI MPeIMeTa, HO M ocBemarh ero npukiaaneie acnekTs! (I1C 01.003
«[lemaror TOTOIHUTEILHOTO 00PAa30BaHUS ICTEH U B3POCIIBIX)).

3. Mecto qucuunjunsl B crpykrype IIOOII 6akanaBpuara

B1.B.15 - Yacrte, dopmupyemass ydacTHHUKaMu oOpa3oBaTelbHBIX OTHOmeHWid brioka 1,
poheCcCHOHANTBHOTO IMKJIa OCHOBHOM 00pa3oBaTelIbHOM MporpamMMbl OakaiaBpuara.

JucuumnuHa «BblcokoMoJIeKyIsipHbIe COeIMHEHUsI» OTHOCUTCS K OJIOKY €CTECTBEHHOHAYYHBIX
JUCLMIUIMH U HallpaBjieHa Ha (pOopMHUpOBaHHE Y CTYJEHTOB MPEJICTABICHUS O MOJIMMEPHOM COCTOSIHUU
BEIIECTBA, O METOJAaX CHHTE3a IIOJIMMEPOB, UX XHMHUYECKHUX pEaklusix, pacTBopax
BBICOKOMOJIEKYIISIpHBIX coeanHeHuit (BMC), (a30BbIX COCTOSIHHSX MOJMMEPHBIX Tel. JlucuurinHa
OCBauBaeTcs B 7 cemecTpe y4eOHOro roja.

Copepxanue Kypca 6azupyercsi Ha 3HaHUSX, IPUOOPETEHHBIX MPU U3YUYEHUU CTyAeHTaMu B 1 — 6
cemectpax KypcoB «Heopranuueckas xumusi», «Opranudeckas xumus», «Dusmueckas XUMHUSL,
«Maremaruka», «Ouzuka».

Jl7ig u3ydeHus: JAaHHOTO Kypca CTYIEHThI JOJIKHBI OBJIAJETh 3HAHUSIMH OCHOB HEOPTraHUYECKOMH,
AHAJIUTUYECKOM, OpraHNYeCcKOM, PU3NIECKON U KOJIJIOMIHON XUMUMU.

B y4eOHBIX MIaHaX YHUBEPCUTETOB Kypc «BBICOKOMOJIEKYISPHBIE COCAMHEHUS» OTKPHIBAET
CUCTeMaTUYECKOe XUMHUecKoe obpa3zoBanue. OH sBiseTcs 0a30BbIM Ui U3yYCHHS BCEX XUMUYECKUX
mucuuminH [TOOIT. Kypc BBICOKOMOJNEKYNISPHBIX COEIWHEHUN MOJDKEH MO3HAKOMUTH CTYICHTa C
BHYTPEHHEH IJIOTMKOW XMMHYECKOW HayKkd, (aKTUYEeCKUM MaTepuajgoM Mo Kiaccudukamuu
MOJMMEPOB, CTEPEOM3OMEPHUM  MOJMMEPHBIX  BEIIECTB, METOJaM  IOJYYE€HHUs  MOJUMEPOB
(monMMepu3alMoOHHbIe U MOJUKOHACHCAIIMOHHBIE) U TeHICHIIUSIMHU B U3MEHEHUU CBOWCTB MOJIMMEPOB
P TOJMMEPAHATIOTUYHBIX MPEBPAIICHUSX, OTBEPKICHUH, IECTPYKIIUU, OCOOBIX CBOMCTB PacTBOPOB
BBICOKOMOJIEKYJISIDHBIX CcOeAUHEHUN. VIMEHHO NO3TOMY KypC BBICOKOMOJEKYJSPHBIX COEIUHEHUMN
BKJIIOUaeT OOMIMPHOE TEOPeTHYECKOE BBEACHHE, B KOTOPOM B TEPBOM  MPHUOIMKEHUU
paccMaTpuBarOTCS OCHOBHBIE COBPEMEHHBIE OOIIEXUMUYECKIE BO33PEHHSI, TEOPUH, 3aKOHBI.

Jlis  OoCBOEHHMS JaHHOW JUCHUIUIMHBI HEOOXOJMMO BIAJCHHE MNpeIBAPUTEIbHBIMH
KOMINETEHIUSIMH, TPHOOPETEHHBIMH B pE3yAbTaTe€ OCBOCHUS MPEANISCTBYIONIUX TUCIUILUINH
y4yeOHOTo MIaHa MOAroToBKH OakanaBpa mo HampasieHuio 04.03.01 Xwumus («Heopranumdeckas
xumus» - YK-1; YK-2; YK-4; OIIK-1; OIIK-2; OIIK-3; OIIK-5; OIIK-6; «AHaauTu4YecKas XUMUS -
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VK-1; VK-2; YK-4; OIIK-1; OIIK-2; OIIK-3; OIIK-4; OIIK-6; «Maremaruka» - YK-1; OIIK-3; OIIK-
5; OIIK-4; «Mudpopmatuka» - YK-1; OIIK-3; «Dusuka» - YK-1; OIIK-3; OIIK-4)

TpeGoBaHusI K BXOAHBIM 3HAHUSM 00yJaIOIINXCS:

YK-1 Cnoco0GeH ocymiecTBIsATh IOUCK, KPUTHYECKHH aHadu3 W CUHTEe3 HWH(OpMaluy,
IIPUMEHSTH CUCTEMHBIN MOJIXO0/] ISl pELIEHUS IOCTaBJICHHbIX 3a/1a4;

YK-2 CnocobeH ompenenarh Kpyr 3agad B paMKax IIOCTaBJICHHOW I W BBIOMPATh
ONTUMAJIbHBIE CIIOCOOBI WX PEUICHHs, MCXOJs U3 JIEHCTBYIOIIMX IPAaBOBBIX HOPM, HMMEIOLIUXCS
PECYpPCOB U OIrpaHUYEHUI

YK-4 CriocobeH ocyniecTBIATh ISIOBYI0O KOMMYHHUKAIMIO B YCTHOHM M MUCHbMEHHOH opMax Ha
rocynapcTBeHHOM s3blke Poccuiickoit @enepanuy 1 HHOCTPAaHHOM(BIX) SI3bIKE(AX)

OIIK-1 CnocobGeH aHanM3UpOBaTh M HHTEPIPETUPOBATH  PE3YIBTATBI  XUMHYECKUX
9KCIEPUMEHTOB, HAOIIOACHUN U N3MEPEHUI

OIIK-2 CrocobOeH MPOBOIUTE C COOJIFOJICHUEM HOPM TEXHUKH OE30IMACHOCTH XUMHUYECKHIMA
9KCIEPUMEHT, BKJIIOYas CHHTE3, aHAIM3, U3yYEHHE CTPYKTYpPbl U CBOMCTB BELIECTB M MaTEpUAJIOB,
HCCIIEIOBAaHUE MPOIIECCOB C UX y4aCTUEM

OIIK-3 CrnocobeH TpUMEHSTh PacyeTHO-TEOPETHUYECKHE METOJBI Ul W3YYeHHS CBOWCTB
BEIIECTB U MPOIIECCOB C UX YYACTUEM C MCII0JIb30BAHUEM COBPEMEHHON BHIYMCIUTENBHON TEXHUKU

OIIK-4 CnocoOeH miaHupoBaTh pabOThl XMMHYECKON HAaNpaBiIEHHOCTH, oOpalaThiBaTh U
UHTEPIPETUPOBATh IMOJIyY€HHBIE pe3yiabTaTbl C HCIOJB30BAaHUEM TEOPETUYECKUX 3HAHUN U
MPaKTUYECKUX HABBIKOB PEIICHUS] MaTeMaTHUECKUX U (PU3NUECKUX 3a1a4

OIIK-5 CnocobeH TmOHMMATh NPHUHLUIBI pabOThl COBPEMEHHBIX HH(GOPMAIMOHHBIX
TEXHOJIOTUH U UCIIOJIb30BATh UX Ul PEIICHU 3a]1a4 MPOPeCcCCUOHAIBHOMN 1eATeTbHOCTH

OIIK-6 CriocoGeH npeCcTaBiIsITh pe3ybTaThl CBOCH pabOTHI B YCTHON M MUChMEHHOH (opme B
COOTBETCTBUU C HOPMaMH U IIPaBUJIaMU, PUHATHIMU B MPO(HECCHOHATTEHOM COOOIIEeCTBE

Jlst ocBoeHMsI TaHHOH yueOHOM auctuiuinabl (Y []) CTyaeHT AoMKeH:
3uamop:
® OCHOBBI XMMHYECKOM HayKM KakK OO0JIaCTM COBPEMEHHOI'O €CTECTBO3HAHMUS, XUMHYECKUX
MPEBpAIICHUH TMOJHUMEPHBIX BEIIECTB KaK OCHOBBI MHOTHMX SIBICHUH J>XKUBOW U HEKHUBOU
HIPUPOJIBL;
® OCHOBHBIE MIOHATHS U METO/Ibl MATEMATUYECKOTO aHAIN3a (MaTEeMaTHKa);
e 3akoHbl HbIOTOHa M 3aKOHBI COXPAaHEHMsI, 3JEMEHTbl MEXAaHUKH >KMJIKOCTEH, 3aKOHBI
TepMoauHaMuKH ((pu3uka, puznueckas XuMusl);
® OCHOBBI TEOPUU XMMMYECKOW CBSI3U B COEJUHEHUSX PA3HBIX THUIIOB, CTPOCHME BEILECTBA B
KOH/ICHCUPOBAaHHOM COCTOSIHUU.
Ymemo:
® [POBOJUTH aH&INW3 (YHKUMH, pelaTh YypaBHEHHs M cucTeMbl AuddepeHnnanbHbIX
YPaBHEHUI;
® pelaTh TUIOBBIE 33JjaUH, CBA3aHHbBIE C OCHOBHBIMHU pa3jienaMu (U3UKY;
® BBINOJHATE OCHOBHBIE XHMHYECKHE OIEpaluH, HCHOJIb30BaTh OCHOBHBIC XHMHUYECKHE
3aKOHBI, TEPMOJMHAMUYECKHE CIIPAaBOYHbIE IJAHHBIC B OPraHMUECKOM U HEOPraHWYEeCKONH XUMUH;
® UCMOJb30BaTh HMH(OPMALIMOHHO-KOMMYHHMKALIMOHHbIE TEXHOJOIMM, AKTHBHO MOJb30BaThCs
CJIOBapsSMH M JPYrMMH IIOMCKOBBIMU CUCTEMAMH;
Bnaoembw:
e MeToJaMM MpoBeACHUS (U3NYECKMX HM3MEPEeHHil, MeToJaMM KOPPEKTHOM OLIEHKU
MIOTPEIIHOCTEN NP MPOBEACHNUHN MOJIMMEPU3ALUOHHOTO TIPOLIECCA;
® TEOPETUYECKUMHU METOJAMHM OIMCAHMSI CBOWCTB IPOCTBIX M CJIOXKHBIX BEIIECTB HA OCHOBE
TEOPUHU CTPOCHMSI OPraHUUECKUX COCIUHEHN;
® OCHOBaMM CaMOKOHTPOJISl, CAMOOLICHKH, MIPUHATHS PEUIEHUH M OCYILECTBIEHUS OCO3HAHHOIO
BbIOOpA B yueOHOH U MM03HABATEIBHON IEATEIHLHOCTH;
® [EpPBOHAYAIBHBIMA  CHUCTEMAaTHU3UPOBAaHHBIMM  MpPEACTABICHUSAMHM O  BEIIECTBAaX, HX
MPEBpAIEHUSAX U MPAKTUYECKOM NPUMEHEHUH, MOHATUHHBIM alnapaToM M CHUMBOJIMYECKUM
S3BIKOM XUMHH;



e 6) YCTHOU U MUCHhbMEHHOHN peYbl0, MOHOJIOTHYECKOM KOHTEKCTHOU peYbio.

JlaHHas IUCLUINIMHA HMEET JIOTMYECKYI0 M COJEpKAaTeIbHO-METOAUYECKYI0 B3aUMOCBS3b C
MOCIEAYIOIUMH JUCUUIUIMHAME ¥ TPAKTUKA Y4eOHOro IUIaHa, JUIsi KOTOPBIX OCBOCHHE JAHHOM
JUCLMILIMHBI HEOOXO0IMMO KakK IIPeIIIECTBYIOLIEE, A UMEHHO:

e Teopernueckne OCHOBBI OPraHUYECKON XUMUU

e  XHMUA reTePOUUKINYECKUX COCTMHEHUN

e XuMHUYECKOE MOIU(PHUIIMPOBAHNE TIOBEPXHOCTH

e [lpakThka 1O NOJMYYEHHUIO MPO(ECCHOHAIBHBIX YMEHHA M OIbITa MpodecCHOHATBEHON

NesTeNbHOCTH (B T. U. [lenaroruueckas nmpakTuka).
[Ipy ocCBOEHWM HaHHOW TUCHUIUIMHBI OOYYAIOIIMICS CMOXET IPOJACMOHCTPUPOBATH (YACTHYHO)
cienymoure 0000menHblie TpyaoBble GpyHkuun (OTD) u Tpynossie pynkumnu (TD):

YpoBennb
(moxypos
Tpyaossie pyHKIIUM €Hb)
KBaJIHGu
Obaacrs IIpodeccuo Kanuu
npogeccuoHaNb . 006001 eHHbIe
HOI1 HAXLHBIN TPyAOBbIe QyHKUIMHU
AeATETbHOCTH craniapt
HaumMeHoBaHue Kon
01 Obpazosanue | 01.001 ITemarornyeckas Obweneoazoz A/01.6 6
u nayka (8 cgepe | Ilegaror JIesITeTbHOCTh o uyeckas
00WKONbHORO, (memarorudeck | MPOSKTUPOBAHHUIO | dynryus.
HauanrbHo20 0OWe2o, | as peanm3anuu Obyyenue
OCHOBHO20 JesITeTFHOCTE | 00pa30BaTENbHOTO
obweco,  cpeonezo | B chepe | mporecca B
06weco JIOLIKOJIFHOTO, | 00pa3oBaTENbHBIX
obpazosanus, Ha4albHOTO OpPTaHMU3AIHIX
npogheccuonanviozo | o0IIEro, JIOLIKOJILHOT'O,
0Oyuenus, OCHOBHOT'O HayallbHOTO  OO0MmIero, | Bocnumamens AJ03
npogheccuonanvrozo | o0IIEro, OCHOBHOTO  OOIIEro, Hast 6
0bpazosarnis, CpemHero CpemHero obero | odesmenvrocm
0onoIHUMENbHO20 o0rIero o0Opa3oBaHUs b
oopasosars) 836 (E)j;;:::g;g, Paseusarowan | A/0L.6
- desmenbHocm 6
b
ITemarornueckas [leoazocuueck B/02.6
JEATENBHOCTD 1o as 6
MPOCKTUPOBAHUIO U | OeAmenbHOCH
peam3anuyu OCHOBHBIX b nO
0011e00pa3oBaTENbHBI peanuzayuu
X TIPOTpaMMm npozpamm
HA4aibHO20
o0bwe2o
0bpazosanus




pa3paboToK

01.003 [IpernogaBanue 1o Opeanuzayus AJ01.6 6.1
[Mpodheccronab [OMOIHUTETEHBIM desmenbHoCcmuU
HBIM cTaHAapT  [00Ie00pa3oBaTEIbHBIM yuauuxcs,
«[lemaror porpaMMam HAanpasieHHou Ha
MOTOJTHUTENTLHOT oceoeHue
0 O0ONONHUMENLHO
00pa3oBaHUS oOweobpasosamen
nerer u bHOU NPOZPAMMYL
B3POCIBIX»
26 Xumuueckoe, 26.006 JlaGopaTopHo - Ananus coipos, | AI02.6 6
XUMUKO- [Tpodeccnonans | ananutuyeckoe mamepuanos Ha
mexnonocuueckoe HbIM CTaHApPT COIIPOBOXKJICHUE coomeemcmeue
npou3800cmeo «CrenHamicT 0| paspaGorku cmanoapmam u
pa3pa60TKe HAaHOCTPYKTYPUPOBAaHH mexHuyecKum
HAHOCTPYKTYPHD | 1y xoMIO3UIIMOHHBIX yenosusim,
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i PE3YILMamos
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paspaboTkam»»
Ocywecmenenue|  AI02.5 5
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BHJa 9KCHEePUMEHMO8
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ACATEIBHOCTH. uccnedoeanuii u
[IpoBenenue paspabomox
HAY4YHO-
HCCIIeIoBaTeN
bCKUX U
OITBITHO-
KOHCTPYKTOPC
KHX




Tpeﬁonaﬂuﬂ K pe3yjbTaraM 0CBOCHHUA TUCHUIIIMHBI (KOMlIeTeHIII/II/I oﬁyqammerocsl,

(popMupyemble B pe3y/ibTare 0CBOCHUS TUCHUIIIMHBI (MOTYJIs1)

[Ipouecc wu3yyeHus AUCUUIUIMHBI «BBICOKOMOJIEKYJISPHBIE COCIMHEHHUS» HAIpPaBJICeH Ha
(hopMHpOBaHKE CICAYIOIIUX YHUBEPCATBHBIX U TPO(EeCcCHOHATEHBIX KOMIIETCHITHIA:

Koasl
KOMIIETEHIINI

Copnepkanre KOMIETEHITUN

YK-8

CrocobeHn co3maBaTh ¥ MOJACPKUBATH B TOBCEJHEBHOM JKM3HM U B
Ipo(ecCHOHATBHON NEeATEIbHOCTH 0€30IacHBIE YCIOBHUS KU3HEAESATEIbHOCTH IS
COXPAaHEHHUS MPUPOTHON Cpefibl, 00ecIeyeH sl yCTOMYMBOIO pa3BUTHUS OOLIECTBa, B
TOM 4HCJI€ MPU Yrpo3€ U BO3HUKHOBEHUHU YPE3BBIYAMHBIX CUTyallUd U BOEHHBIX
KOH(JIMKTOB

IIK-1

Crioco0eH HuCHoap30BaTh 3HAHUS O CTPOEHUU BEIIECTBA, MPHUPOJE XUMHUECKOH
CBSA3M M CBOMCTBaxX pa3jMYHbIX KJIACCOB XUMHUYECKHUX DJIEMEHTOB, BEILECTB U
MaTepHuajIoB JJs IOHMMaHUs MEXaHU3Ma XUMHYECKUX PEaKLUH, MPOUCXOISAIINX B
TEXHOJIOTMYECKUX  Ipolleccax M OKpPYXKalolleM  MHpe, a  Takke
€CTeCTBEHHOHAy4YHble 3HAHUS JUIsI  pelleHus 3a7ad  npodeccroHalIbHOMI
JeSITEIbHOCTH

MK-2

Crioco0eH NpUMEHSATh COBPEMEHHYIO amnmaparypy IpH IMPOBEACHUU HAyYHBIX
HCCIEAOBaHUM, a TaKXKe COBPEMEHHBIE TEOPETUYECKHE  IPEACTaBICHUS
XUMWUYECKON HAyKH JJI aHAJIM3a SKCIEPUMEHTAIbHBIX JAHHBIX

Koa m HauMeHOBaHuUe HHIANKATOPA JOCTH/KCHUSA yHnBepcaanOﬁ KOMIICTCHIINH:

VK-8 Crniocoben CO3/1aBaTh u| YK-8.1: 3makom ¢  o0meil  XapaKTepuCTUKOM
MOJJICP)KUBATh B MOBCETHEBHOM XU3HHU U | oOecrieueHHnss OE30MacHOCTH M YCTOWYUBOTO PAa3BUTHUS B
B Mpo(ecCHOHANLHOW  JEATEIBHOCTH | Pa3IMIHBIX cdepax KHU3HEICATSILHOCTH;
0e30MacHbIe YCIOBHS KU3HEACATEILHOCTH | KIIaCCH(PUKAIMEH YpEe3BbIYaHBIX CUTYaIlldii BOEHHOTO
UL COXpaHCHHS
oOecriedyeHHss  YCTOWYMBOTO  Pa3BHUTHS | 3AIUTHI HACENICHHS OT OIACHOCTEH, BO3HUKAIONIMX B
oOmiecTBa, B TOM 4YHCIE TMPH Yrpo3e€ W | MUPHOE BPEMs U MPH BEJICHUH BOCHHBIX JICHCTBHIM

BO3HMKHOBEHUHU 4pe3BblUaiiHbIX cuTyauui | YK-8.2:  omeHuBaeT BEpOSATHOCTh  BO3HHUKHOBCHUS
Y BOCHHBIX KOH()JIMKTOB NOTEHIIMAJIBLHON OMAacHOCTH B TIOBCEJIHEBHOW JKH3HU H

MPUPOJHON  cpefbl, | XapakTepa, NPHUHLUIAMU M CHOCOOaMU OpraHu3alHu

npodeccuoHanbHOM NIeATENBHOCTH U NMPUHUMAET MEpPBI
10 €€ MPEeIyPEKICHUIO

YK-8.3: mpuMeHseT OCHOBHBIE METOJbI 3alIUThl MPH
yrpo3e W BO3HUKHOBEHHMM YPE3BbIUAWHBIX CHUTYallMil U
BOCHHBIX KOH(JIMKTOB B [IOBCEJIHEBHOW JKU3HH H
npodeccHoHaNbHOM e TeIbHOCTH

Ko u HanMeHOBaHHMe HHANKATOPA JOCTHKEHHUS NPO(ecCHOHATBLHOI KOMIIETCHIMH:

IK-1 Cnocoben wucnons3oBath | IIK-1.1: ucnons3yer 3HaHUS O CTPOCHUH BEIIECTBA, IPUPOJIE
3HaHMS O  CTPOEHMM  BELIECTBA, | XHMUYECKOM CBSI3M M CBOMCTBAaxX pas3jIMYHBIX KJIACCOB
IPUPOAE  XUMHYECKOM  CBSI3M M | XUHMUYECKUX DJIEMEHTOB, BEIIECTB M MaTEpUANOB s

CBOMCTBaX Ppa3JINIHBIX KJIaCCOB | IOHUMAaHUA MCXaHUu3Ma XUMHNUYCCKHUX peaKHHﬁ,
XUMHUYCCKUX JJICMCHTOB, BCHICCTB M | IPOUCXOIANIUX B TCXHOJIOTHYCCKHUX nponeccax )51
MaTCpuajoB JJIA IMOHUMAaHHs | OKPYKAoIIEM MUPC




MexaHu3zMa xumuuyecknx —peakiuid, | [IK-1.2: nporHo3upyer cBOiCTBa XUMUYECKUX COCTUHEHUN U
IIPOUCXOJAIIMX B TEXHOJIOTUYECKUX | MATEpPUAIOB HA OCHOBE JIaHHBIX 00 WX CBOWCTBaX u
IIpoLeccax M OKPYXKAIOIIEM MHUPE, a | XMMHUYECKOM CTPOCHUU

TAaK)K€ €CTECTBCHHOHAYYHbIC 3HAHMS

JUTSt perieHus 3aja4

N MK-1.3: HCTIOJIB3YyeT  COBPEMEHHBIE  TEOPETUUECKUE
podecCHOHAIBHON IeATETPHOCTH

MPEACTABICHAS] XUMUYECKOM HAayKH M €CTECTBEHHOHAYYHBIE
3HAHMSI B CBOCH MPO(EeCcCHOHATBLHOM NEATEIIbHOCTH

IK-2 Criocoben npumersTh | [IK-2.1: Brmageer COBpeMEHHBIMH METOJAMH HCCIICAOBAHHUS
COBPEMEHHYIO anmaparypy NP | XUMHYECKUX COSAMHCHHUI U MaTePUaJIOB

IIPOBEJICHUN HAYYHBIX HCCIIEJOBaHUM,
a Taxke coppemenHsle Teopernueckue | [IK-2.27  anmamusupyer u  MHTEPHPETHPYET —pE3yJbTaThI
IpEICTaBIECHNUs] XMMHYECKOW Hayky | XMMHYECKOTO OKCIIEPMMEHTA HA OCHOBE COBPEMEHHBIX
U1 a”HaJinl3a SKCHEPUMEHTAIBLHBIX TCOPCTUICCKUX MPEACTABIICHUU XUMHUUYCCKON HAYKH

JaHHBIX

B pe3ynbraTe 0cBOEHUS AUCHUIIIIMHBI O0yJarOIMIUIICs TO0JKEH:

3HaTh:

- (akTopel BPEIHOTO BIHUSHUSA D3JEMEHTOB CpelIbl OOWTaHUsA (TEXHHYECKHUX CPEJICTB,
TEXHOJIOTHYECKMX TIPOIECCOB, MAaTEPHAJIOB, 3JaHUH W COOPY)KEHUH, TPUPOIHBIX H COIHATBHBIX
SIBJICHUH ); HOpMaTHBHBIC TpeOOBaHus TexHukn O6e3onacHocTH (YK-8);

- coJiep KaHue, CYIITHOCTh, U 0COOEHHOCTH M3y4YaeMbIX SIBICHHH U MPOIIECCOB, 0A30BBIE TEOPUHU
B TIPEJIMETHON 00JIaCTH; 3aKOHOMEPHOCTH, OTIPENICISIONINE MECTO TpeIMeTa B 00IIel KapTHHE MHPA;
MPOrpaMMbl U y4eOHUKU TIO MPErnoJaBaeMOMY MIPEeIMETY; OCHOBBI O0IIETEOPETUUECKUX TUCIUILUIUH B
00béMe, HEOOXOIMMOM JIJIsl peUIeHUs MeJaroruuyeckux, HaydHO-METOJIMYECKHX U OpraHU3aIl[MOHHO-
yIOpaBlIeHYECKUX 3a/lad IeJaroruka, IMCUXOJIOTHs, BO3pacTHas (U3MOJIOTHS; LIKOJbHAs TUTHEHA;
MeTOIMKa npenoaaBanus npeamera) (ITK-1);

- TPUOPUTETHBIC HANpPABJICHHUs PpPa3BUTHS o0Opa3oBaTenbHOM cuctemMbl P®d, TtpeboBaHus
MPUMEPHBIX 00pa30BaTeNbHBIX MPOTpaMM MO y4eOHOMY MpEIMETY; MepeueHb U CoJepiKaTelbHbIe
XapaKTepUCTUKU  Y4eOHOM  JOKYMEHTAallMM [0  BONpOCaM  OpraHu3alud M pealu3aluu
00pa3oBaTeNIbHOTO  MpOLECca; TEOPUI0 M TEXHOJOTHHM YydeTa BO3PACTHBIX OCOOEHHOCTEH,
00yJaroIuXcs; IporpaMMbl M yI4eOHUKH 110 IpenogaBaeMomy mpeamery (ITK-2).

Ymers:

-  UICHTU(PUUIMPOBATH OMAcHble U BpeaHble (AKTOPBI B paMKax OCYHIECTBISIEMOU
NesITeNIbHOCTH; BBISIBIIATH MIPOOJIEMBI, CBSI3aHHbIE C HAPYHIICHUSIMU TEXHUKHU 0€30I1aCHOCTH Ha pabouem
MeCTe; MpeagaraeT MEpoNpUATHUIX M0 MPEAOTBPAILCHUI0 YPE3BbIYAMHBIX CUTYAIUil; peaan30BbIBaTh
HOpMbI TexHHKH O0e3omacHocTH (YK-8);

- aHAJIM3UPOBaTh 0a30BbIC MPEIMETHbIE HAYYHO-TEOPETUUYECKUE MPEICTABICHHS O CYIIHOCTH,
3aKOHOMEPHOCTSIX, TIPUHIIMIIAX U 0COOCHHOCTSIX M3y4aeMbIX siBeHu U mpoteccos (ITK-1);

- KPUTHYECKU aHAIM3HPOBATh y4eOHBbIE MaTepHalbl MPEAMETHON 00JIACTH C TOYKU 3PEHUS UX
HAyYHOCTH, TICHXOJIOTO-TIEIarOTHYECKOH M METOJIOJIOTHUECKOH 11eJ1ecO00pa3HOCTH HCIOJIB30BAHUS;
KOHCTPYHPOBATh CojiepkaHue oOydeHus Mo MpeMETy B COOTBETCTBUU C YPOBHEM Pa3BUTHSI HAYYHOTO
3HAHUS U C YUETOM BO3PACTHBIX OCOOCHHOCTEH oOydaromuxcs; pazpadareiBaTh pabouyro mporpammy
M0 TpeaMeTy, Kypcy Ha OCHOBE MPHUMEPHBIX OCHOBHBIX OOIIE00pa30BaTE€IbHBIX MPOTpaMM U
obecrieunBats ee BoimoaHenue (ITK-2).

Biaagern:

- TpaBWIaMH TOBEJCHHS TPH BO3HUKHOBEHUH YPE3BBIYANHBIX CHUTYallUd MPUPOIAHOTO H
TEXHOTE€HHOTO TMPOUCXOXACHUS, OKa3blBaeT MEPBYI0 IOMOIIb, OMHCHIBAET CHOCOOBI Yy4acTus B
BOCCTaHOBUTEJILHBIX MEPOTPHUATUSIX; METOJAaMU O€30MacHON paboThl B XUMHUYECKOW JTabopartopuu
(YK-8);

- HaBbIKAMH TIOHMMAaHHS ¥ CHCTEMHOT0 aHaiu3a 0a30BBIX HAYYHO-TEOPETUYECKUX
MPEJCTaBICHUI 1S perieHus mpodeccuonanbhbix 3aaa4 (IMK-1);




- TEXHMKOM JKCIEPUMEHTa IIOJy4CHHMs U HCCICAOBaHUSA IIOJMMEPHBIX MaTepUaJIOB;
YCTAHOBJICHUEM  KOPPESALMOHHBIX 3aBUCHUMOCTEH CTPYKTypa — CBOWCTBO; COBPEMEHHBIMU
bu3ruecKuMU 1 HU3UKO-XUMHUUYECKHIMHU METOAaMU HcclieioBanus B xuMuu noiaumepos (I1K-2).
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5. ConepxaHue u yueOHO-MeTOANYECKAS KAPTA TUCHUNJINHBI

Ne AynuTopHble CamocrosiTesbHast o Jlurepa
Hexe HaumenoBanue TeM“(BOHpOCOB), samsTHS, YAk pabota KonnuecTBo 6a/uioB Tekymiei paboThI I aTTECTALUH Typa
™ N3y4a€MbIX 110 JAHHOWU JUCHUIIUHE [ ]
1 120 Conepxanue Yacsl Dopma KOHTpoJIs MuH Maxk

1 BBenenue B XUMHIO 3 Baxkueiiime cBoicTBa 1 ITuceMenusle aomaruaue | 1,3 2 [1-6],
BBICOKOMOJIEKYJISIPHBIX COEIUHEHUM. IIOJINMEPHBIX BELIECTB. 3aJ1aHus (KOHCIIEKT) 10,11
OCHOBHBIC  TOHSTHS,  TEPMHUHBI, Kitaccudukanus moinuMepos B
Oco00€ NOTMMEPHOE COCTOSIHUE. 3aBUCHMOCTHU OT ITPOUCXOXK/ICHHSI,

OT TOIOJIOTUH MaKPOMOJIEKYIL.

2 Knaccudukamus  momuMepoB 10 4 Kitaccudukarus moinmMepos 1o 1 ITuceMenuble aomaruuaue | 1,3 2 1-5, 8, 9,
reOMETpHH, IIPOUCXOXKIECHHUIO, XUMUYECKOMY COCTABY H 3a/1aHus (KOHCTIEKT) 11
MOJIEKYJISIPHOM Macce. CTPOEHUIO0 OCHOBHOM IIETIH.

3 Koudurypanus, crepeoxumMusi Hu 3 I'uOKOCTh LIEMHBIX 1 Komnokeuym, 1,5 2 1-3, 9,
KoH(DopMaIus TICTIH. Makpomosekyn. Korndurypamus u MMACbMEHHBIE  JTIOMAIITHIE 11,12
CrepeoperymnspHsie TTOJTUMEPHI. KOH(OpMAIHs MAKPOMOJIEKYJIHI. 3a/1aHus (KOHCITIEKT)

CpennedncioBas, cpenHemMaccoBas MonekynsipHas Mmacca U
MOJIEKYIISIpHAas Macca TOIMMEPOB. MOJIEKYJISIPHO-MaCCOBOE
pacnpeneneHne moJInMepPOB.

4 Merombt CHHTE3a  ITOJHMMEPOB. 4 BryrpumonekynspHoe BpamnieHue | 1 KomnokBuywm, 15 3 [1-6], 8,
Hemnas pamuKagbHas 7 THOKOCTh MaKpOMOJIIEKYIL. MMACbMCHHEBIE  JTOMAIITHHE 911
TTOJTUMEPHU3AIIHSL. Cnioco0b1 3a7aHus (KOHCITEKT)

UHUIUUPOBAHUS peakiui IloaroroBka mo teme
MTOTUMEPHU3AIIHH. SKCIIEpPUMEHTA.

5 DneMeHTapHble CTaAWH  PEAKIUH 3 Kiraccudukarus memsabix 1 ITucemenusle pgomarraue | 1,3 2 [1-6], 8,
monuMepu3anud.  VHWIUupoBaHUe TTOJTMMEPU3AIIHOHHBIX MTPOIECCOB. 3a/1aHus (KOHCIIEKT) 10
XIMIYECKOE, TEPMUYECKOE,

(hoToxumMmyeckoe.

6 WNonnas mnonmumepuzanusa. OoOmme 4 Kunernka xaTnoHHOMN 1 Komnnoksuym, 1,3 3 1, 3,56,
3aKOHOMEPHOCTH MOHHOM MOTUMEPHU3aIINH. MMMChMEHHBIE  JOMAITHHE 8,9, 10
MTOJTUMEPHU3AIIHH. OcHOBHEIE OCHOBHBIE OTITUYHS 3a/1aHus (KOHCIIEKT)

CHocOOBI  TIPOBENEHHUS  PEaKIIHid MTOTUMEPU3AINOHHBIX U
MTOJTUMEPHU3aAIAN (pamuKanbHOM, TTOJIMKOHICHCAI[MOHHBIX
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KaTHOHHOM, aHHOHHO ).

IPOIIECCOB.

7 Honnas (kaTauTHYECKAs ) 3 Crioco0bl IpoBeIEeHUS 1,5 ITuceMenusle aomarusaue | 1,5 3 1, 3,56,
MTOJIMMEPHU3ALIHSL. Kartuounnas MOJIUMEPHU3AIINH: B Macce, B 3a/1aHus (KOHCIIEKT), 8,9, 10
MOMMEPH3AITHS. pacTBope, B CYCIIEH3UH H KOHTpOJIbHAs paboTta
PerynupoBanue MOJIEKYJISIPHOM OMYJIbCUH.

MacChl TOJMMEpPA TIPH TPOBEACHUN
peaKInu MOTUMEPH3AIINN IToaroroska 1o teme
9KCIIEPUMEHTA.

8 AHuoOHHAA MOJIUMEPHU3ALIHSL. 3 Tuns! peakiui 1,5 Komnoksuywm, 1,3 3 3,4, 6,8,
OCHOBHBIC cTagnu mporecca MTOJIMKOHICHCAITNH. PaBHOBECHBIC MMACbMEHHEBIE JIOMAIITHIE 9,10, 11
Kunernueckue 3aKOHOMEPHOCTH KOH/ICHCAITHOHHBIC IIPOIICCCHI. 3a7aHus
mpoiiecca.

. 11 20
MMEPBASI PYBE/KHAS ATTECTAIMS (KOMIIbIOTEPHBIN TECT)

10 XuMHYEeCKHe CBOMCTBA U XUMHUYECKUE | 2 3 [TomumepaHaaOrMuHbIC 1 Komnokeuywm, 1,3 2 1,347,

npeBpaleHus moaumMepoB. CBOMCTBa MIPEBpAICHUS U [UCBbMCHHBIC  TOMAIIHHE 8,9 12

pPacTBOPOB IONHMEPOB. DHTAIBIUS U
sHTponus  cmeweHus.  [lapamerp
pactBopumocTH [ mipnedpanTa.
[onukoHAEHCAMOHHBIE TTOJIUMEPHI.

BHYTPUMOJIEKYJISIPHBIE PEAKITHH.
KomnmuratnsHable cBolicTBa
pPacTBOPOB TIOJTMMEPOB.

IToaroroska mo teme
SKCIIEpPUMEHTA.

3a7aHus (KOHCITEKT),
pedepar

12




11 [Nomukonnencamus. Kiaccugukanmus, I'omo-, rereponionukonaeHcanus, | 1 KomnokBuym, 1,3 1-4,7, 8,
TEPMUHOJIOTUS. ITonuamMu et " OCHOBHBIE 3aKOHOMEPHOCTHU MMHCbMEHHBIE JIOMAIITHHE 10, 12
nonm3upbl. CocoOb! MOTyYeHHSI. pOTEKaHUs MpoIiecca. 3aJlaHus (KOHCIICKT),

Hcnonp30oBaHnEe XUMUYECKUX PEAKIIUI pedepar
MaKpOMOJICKYJI JUISl XUMHYECKOrO H [ToxroroBka 1o Teme

CTPYKTYPHO-XUMHUYECKOTO JKCTIIEPUMEHTA.

MOIU(UITUPOBAHUS MTOJIUMEPHBIX

MaTepHaoB.

12 I'omo-, TeTepOTOTNKOHICHCAITHSI. TepMmoamHaMUKa pacTBOPOB 1 I[Iucemenusle pomammuue | 1,5 1,378,
Kunernueckue 3aKOHOMEPHOCTH nonumepoB. CTpyKTypa u 3a/1aHus (KOHCIIEKT) 9, 10, 12
peakiuu. HaJIMOJICKYJIIpHAsk OpraHu3aIus
luaponuTryeckast TOJMKOHICHCAIUS KPHUCTATMUECKUX TTOJTUMEPOB.

KaIrpoJiakTama.

13 XUMHUYCCKHE TIpEBpAIICHUS ITonmmmepaHaTornaHbIC 1 KomtokBuym, 15 [1-6], 7,
TIOJIMMEPOB 0€3 HM3MEHEHHUsS CTEICHHU MIPEBPAIIICHUS. pedepat 11
MTOJTUMEPU3AIIHH. [Tonroroska mo Teme
BryTtpumonekynspHbie MpeBpamieHus. JKCIIEpUMEHTA.

14 MakpoMoJeKyIsipHbIe peaKIInH. Teopus Onopu-Xarruuca. | 1 IMucemennbie gomarmaue | 1,3 1-4,7,8,
CmBanwme, OTBEpKICHUE, CBoiicTBa pacTBOPOB ITOJIMMEPOB: 3a7aHus (KOHCITEKT) 9
CTPYKTYpPHpPOBaHUE MaKpPOMOJIEKYJT HaOyxaHHe, BA3KOCTb.

TTOJTUMEPOB.

15 XUMHYECKHE TIpEBpaIICHUS TepmoamHaMUKa 1 1 Komnoksuywm, 1,3 [1-6], 7,
MTOJTUMEPOB C YMEHBIIIEHHEM CTEIeHH MOJIEKYIIIPHBIA MEXaHNU3M MMACPMEHHBIE TOMAIITHHE 9, 10, 12
nonuMepu3anud. JlecTpykius. BBICOKODJIACTHYECKUX 3a/IaHUS.

Penakcauronneie SIBJICHUS B nedopMaruii.
oITMMepax.

16 PactBopel mommmepoB. PactBopenue, OCco0eHHOCTH MONIEKYISIPHOTO 1,5 Komnoksuywm, 1,3 [1-6], 9,
HalyxaHwHe. Heorpanngennoe, CTPOEHUS MTOJIUMEPOB 1 KontponwsHas pabora, 10, 12
OrpaHUYEHHOE Ha0yxaHwe. MIPUHIIATIOB YIIAKOBKH Pedepar

Juarpammbel  ¢$a30BBIX  COCTOSTHHIA.
OcobeHHOCTH TPOLIECCOB NOMYYEHHS U
00J1aCTH IPUMEHEHHsI ITOJIMaMUIOB.

MaKpOMOJIEKYJI.
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17 dusnueckue U (pa3oBble cocTosHUA | 4 3 Vcnosus, HEOOXOAUMEIE IS 1,5 I[TuceMenusie nfomamuue | 1,5 3 4-7 09,
TIOJIUMEPOB. Crekoo0pasHoe, KPUCTAJUIU3AIIH TTIOJTUMEPOB. 3a1aHust (KOHCIIEKT) 10, 12
BBICOKO?JIACTUYIHOE, BSI3KOTEKy4Uee Temneparypa KpUCTAIITU3ALUN U
COCTOSIHMST aMOP(HBIX  TOIMMEPOB. TeMIiepaTypa IUIaBJICHHUS.

Tepmomexanudeckue kpusbie (T, Tr). IToaroroska 1o teme
JKCIIEPUMEHTA.
BTOPASI PYBEJKHASI ATTECTALIMSA (KOMIIbIOTEPHBIN TECT) 11 20

HToro 136 [54 | | 18 22 |40

*Mpumeuanus

— Bce Bujibl yueOHOH pabOThl MOTYT ITPOBOAUTLCS AUCTAHIIMOHHO HA OCHOBAHUH JIOKAJIbHBIX HOPMATHBHBIX aKTOB.
— B mensx peanuzanuu HHAWBHIYAIBHOTO MOAX0/Aa K 00YUEHUIO CTYIAEHTOB, OCYIICCTBIISMIONINX YUCOHBIA MPOIIECC M0 WHIANBUIYATLHON TPACKTOPUH B PaMKax
WHINBHUIyaJIbHOTO pabodero miaHa, W3ydeHUE MAHHON JUCIUATIMHBI MOXKET OCYIIECTBILITHCS Yepe3 WHIMBUAYyaIbHBIC KOHCYJIbTAIMHA IPEMO aBaTeNII OYHO, B YaCHI
KOHCYJIbTAIIH, MO 3JIEKTPOHHOW IMoYTe, a Takke ¢ ucrmoib3oBanuem Webex, miarhopmsl quctanionHoro ooyuenust Moodle, bl KaOWHET CTyIeHTa Ha caiTe

COrY, apyrux anmementoB SUOC COI'Y.
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6. OOpa3oBaTe/ibHbIE TEXHOJIOTUH

TpaguuuoHHble JIeKIMH M TNpPaKTH4YeckHe (ceMHHApcKue) 3aHATHA B  dopme ¢
MCIOJIb30BAHUEM COBPEMEHHBIX HHTEPAKTUBHBIX TEXHOJIOTHA.

Jlekums-quajaor — coiep)kaHue MOAAETCS Yepe3 CEPUI0 BOIPOCOB, HA KOTOPHIE CTYJEHT JOJDKEH
OTBEYATh HEMOCPEJCTBEHHO B X0 JIEKIIHH.

OnnaiiH-ceMMHAp — Pa3HOBHJIHOCTh BeO-KOH(EpPEHLIMH, TPOBEJCHUE OHJIAWH-BCTPEY WU
Ipe3eHTanuil yepe3 MHTEpHET B peknMe peanbHOro BpeMeHW. KakIblil U3 y4aCTHHKOB HaXOIUTCA Y
CBOETO KOMITbIOTepa (CpeAcTBa CBsI3M), a CBsI3b MEXIy HHUMH MOJAJepKUBaeTcs depe3 HMHTepHeT
MOCPEJICTBOM 3arpyKaeMoro TPUIOKEHHUS, YCTAaHOBIEHHOTO Ha KOMIIBIOTEPE KaKIOrO Yy4aCTHUKA
(Zoom, Meet, Skype u np.)

Buneoxongepenuus — ceanc Buaeokondepenucsszu (BKC) — 310 TexHONIOruss HHTEPaKTUBHOTO
B3aUMO/JICHCTBUS ABYX M 00jiee y4aCTHUKOB 0Opa30BaTeIbHOro mpoiiecca s oOMeHa uHpopMmalueil B
pearbHOM PEeXMME BPEMEHH.

Buneo-nexknuusi — cHsTasgs Ha KaMepy COKpalleHHas JIEeKIUs, IONOoJHEeHHas (oTorpagusmMu u
CXeMaMH, WILTIOCTPUPYIOIAS TI0JaBAEMBbIi B JIEKIIMU MaTepHall.

TexHoJsiorust  3JIeKTPOHHOTO  o0y4yeHHMs (peanu3yeTcs TpH  TOMOIIM  DIEKTPOHHOMH
oOpazoBatenbHOoil  cpenpl  COI'Y  mpu  wucnonws3oBanuu  pecypcoB ObC, mnpu npoBeneHUH
aBTOMAaTH3UPOBAHHOTO TECT

Jlnist AOCTIDKEHUSI TIAHUPYEMBIX Pe3yJIbTaToB OOy4YeHHs B IUCIHILTNHE «BBICOKOMOJICKYISIPHBIE
COEJIMHEHUS» UCIIOJIb3YIOTCS pa3inyHble 00pa3oBaTeNIbHbIE TEXHOJIOTHU:

1. Ungopmayuonno-passusaiowjue mexnono2uy, HapaBJICHHbIE HA OBJIaJICHUE OOJIBIINM 3al1acoM
3HaHWH, 3aIOMUHAHKIE U CBOOOJHOE OTIEpUPOBAHHE M.

Hcnonp3yeTcst  NEKIMOHHO-CEMUHAPCKUIT METOJl, CaMOCTOSITEIbHOE H3YUeHHE JIUTEPaTypHl,
IIPUMEHEHHE HOBBIX HMH(OPMAIMOHHBIX TEXHOJOTUH JUI CaMOCTOSATENIBHOTO IIONOJHEHUs 3HAHMUH,
BKJIIOYasl HCIOJIb30BAHNE TEXHUUECKUX M AIEKTPOHHBIX CPEICTB MHPOPMALIUY.

2. [eamenvHocmHuble — NPAKMUKO-OPUEHMUPOGAHHbIE — MEXHONO2UY,  HAINPABIEHHbIE  HA
(bopMupOBaHHE CUCTEMBI POPECCUOHATBHBIX NMPAKTUYECKUX YMEHHUH MpPU MPOBEICHUU HCCIIEIOBAHUIM,
o0ecrneynBaroIuX BO3MOKHOCTh KaU€CTBEHHO BBIMOJIHATH IPO(PECCUOHATBHYIO AEATEIBHOCTb.

3. Pazeusarowue npobIeMHO-0pUEHMUPOBAHHbIE MEXHOI02UY, HATIPABIEHHbIE HAa (pOpMUpOBaHME
U pa3BUTHE MPOOJIEMHOI0 MBIIIEHUS, MBICIUTEIbHONM aKTUBHOCTHU, CIIOCOOHOCTH MPOOIEMHO MBICIIHUTB,
BUJETh U (OPMYIUPOBATH NPOOIIEMBI, BBIOMPATh CIOCOOBI U CPEACTBA ISl UX PELICHUS.

4. Jluunocmmuo-opuenmupogannvlie mexunonrocuu obyuenus, oOecreduBarollie B X0A€ y4yeOHOro
Iporecca y4eT pa3IuyHbIX ClIOCOOHOCTEH 00ydaeMbIX, CO3/JaHHMEe HEOOXOUMBIX YCIOBHUH AJISl pa3BUTHS
UX MUHAMBUIyalIbHBIX CLIOCOOHOCTEH, pa3BUTHE aKTUBHOCTH JINYHOCTU B ydeOHOM Ipouecce. JIMuHoCTHO-
OpUEHTUPOBAHHbIC TEXHOJIOTUM OOY4EHHUs pPEaIM3yITCs B pe3yjabTaTe WHAMBHUIYaIbHOIO OOLICHMS
IIperoiaBaTelis U CTy/eHTa MpH c/ladye KOJUIOKBUYMOB, IPH BBIIOJHEHUH JOMALIHUX WHIUBUAYAJIBHBIX
3aJJaHUi, Ha ©KEHEeAEIbHbIX KOHCYJIbTAlUsX.

5. Tpaouyuonnvie nexyuouuvie 3auamus B (HOpME C HUCIOJB30BAHUEM COBPEMEHHBIX
MHTEPAKTUBHBIX TEXHOJIOTHI.

6. Jlexyus-ouanoe — copepkaHue MOJACTCA Yepe3 CEpPUI0 BONPOCOB, HA KOTOPBIE CTYIEHT JOJDKEH
OTBEYATh HEMOCPEJCTBEHHO B XO€ JIEKIIHH.

7. Buoeoxongepenyuss — ceanc BugeokoHdepenucszn (BKC) — 310 TexHonorus
MHTEPaKTUBHOIO B3aWMOJICHCTBUA BYX M 0oJiee yUaCTHMKOB 00pa30BaTelIbHOTO IMpoliecca s oOMeHa
uHdopmarreii B peanbHOM pexximMe Bpemenu (Zoom, Meet, Skype u mp.).

8. Buoeo-nexyus — cHATas Ha KaMepy COKpallleHHast JIEKIUs, JOTOoIHEeHHas poTorpadgusaMu u
CXeMaMH, WIITIOCTPUPYIOIIAs MOJaBaeMblii B JIEKIIMU MaTepHall.
9. Texnonoeus 21ekmpoHHO20 00OyueHusi (peaau3yeTcss NpU TIOMOIIM  JIEKTPOHHOMN

oOpazoBarenbHoi  cpenpl  COI'Y  mpu  ucnonb3oBanum  pecypcoB  OBC, mnpu  mpoBeneHHH
aBTOMAaTU3UPOBAHHOIO TECTUPOBAHUSA U T. [1.).
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7. YueOHO-MeTOAMYECKOe o0ecnieYeHHEe CAMOCTOSITeIbHON padoThI

CamocrosaTenpHas pabora OOy4alOUIUXCs SBJISAETCS OJHMM W3 BHUJIOB YYCOHBIX 3aHSITHIAL.
CamocTrosTenpHas padoTa IPOBOJIUTCS C IEIBIO:

— CHCTeMAaTH3allii W 3aKPEIUICHUS TMOJyYCHHBIX TEOPETUYCCKUX 3HAHWUN M MPAKTUYCCKUX YMEHUH
oOyJaromuxcs CTyJICHTOB;

— yrayOJICHUS U PacIIuPeHUS TEOPETUICCKIX 3HAHUM;

— (opmupoBaHuss yMEHUH HCIOJIB30BaTh HOPMATUBHYIO, MPABOBYIO, CIIPABOYHYIO IOKYMEHTAITMIO U
CHEIHAIILHYIO JINTEPATYPY;

—  (dopmupoBaHHS  CaMOCTOSTEIBHOCTH  MBINUICHUS,  CIIOCOOHOCTEH K  CaMOPAa3BHTHIO,
CaMOCOBEPIIICHCTBOBAHHUIO M CAMOPEaTU3allnu;

— pa3BHUTHUS UCCIICIOBATEILCKAX YMCHHH.

CamocrositenpHass paboTa OOydYarOMIUXCS OCYIIECTBIAECTCS Ha TPOTSHKEHUM W3YYCHHS BCe
JTUCIUIUTAHBI B COOTBETCTBUH C YTBEPXKICHHOW B y4EOHOM IIAaHE TPYJOCMKOCTBIO (JIJIT OUHOU (POPMBI
oOyueHust 58 4acoB) U COCTOUT U3:

- paboOTHI CTYACHTOB C JICKIIMOHHBIMU MaTepUaJlaMHd, TIOWCKA W aHAN3a JINTEPATyphl U JIEKTPOHHBIX
HCTOYHUKOB MH(GOPMAIMK 10 33JaHHOU TEME;

- BBITIOJTHEHUS 3a/IaHUH 7151 caMmocTosITeNlbHON paboTel B OUOC COI'Y;

- U3y4eHUS TCOPETUIECKOTO, TPABOBOTO M CTATUCTHYECKOTO MaTepraa JijIsl MOJTOTOBKH K CEMUHAPCKUM
3aHSITHSIM;

- MIOJTOTOBKH K 3K3aMEHY.

CamocTrosTenpHas padoTa CTYJACHTOB IPOBOJMUTCSA B BHJIC MHCHMEHHBIX JOMAITHUX 3aTaHui (B
TOM YHCJIe, Pa3HOYPOBHEBBIX 3a/IaHUH ), TTOJATOTOBKHA KOHCIIEKTOB TI0 TEMaM MPAKTUISCKUX 3aHITHH.

CryneHTbl NHCbMEHHO BBIMOJHSIOT 3aJaHUs s CaMOCTOSITENIbHOM paboThl, MOJb3YACH
TEOPETUYCCKUM MaTepuanioM (JICKIIUW, ydeOHas JuTepaTypa U WHTEPHET-PECYpPCHI MO JAaHHOW Teme),
MIOCJIE YEero MPOBOJUTCS 00CYKI€HUE JaHHON TeMbI 0] PyKOBOJICTBOM MPEMNO1aBaTesl.

Bompockl, BbIHOCHMMBIE HAa CaMOCTOATEIbHOE H3Y4YEHHE, a Takke ydeOHas nuTeparypa u
METOJIUYECKUN MaTepuaji MO OpraHu3alliid CaMOCTOSTEIbHON pabOThl CTYJIEHTOB OTpPa)keHbl B Y4eOHO-
METOIMYECKOM KapTe MUCIHUILUIMHBI «Bbicokomoekymsipable coequHenus» (Tabm. 5.1.), a Taxke Ha caiite
muctanironHoro ooyuenust COI'Y mmomanka cucrembl «MOODLE» mo cebuike: http://Ims.nosu.ru/.

[To xaxmoil W3 TeM ISl CaMOCTOATEIbHOIO W3y4YeHUs, NMPUBEICHHBIX B paldouell mporpamme,
CTyICHTaM CJIeAyeT CHayajla I[pOYMUTaTh PEKOMEHJIOBAHHYIO JIUTEpPaTypy U IpPU HEOOXOIUMOCTU
COCTaBHUTh KPATKHI KOHCIIEKT OCHOBHBIX IMOJIO)KEHUH, TEPMUHOB, CBEACHUMN, TPEOYIOLIUX 3alIOMUHAHUS U
SIBJISIFOIIUXCSI OCHOBOTIOJIATAIOUIUMHU B 3TOH TeMe.

I[Ipy nmoxaroroBke 3aJaHuUil IO  CaMOCTOSITEIbHOM  paboTe  cTyaeHTaM  HeoOXO0IuMOo
OpPUEHTUPOBATHCS HA KOHCIIEKTHI JIEKLIUN, PEKOMEHAYEMYIO TUTEPATYpPYy.

Jliia pacuivpeHus 3HaHHi 10 TUCIUIUIMHE PEKOMEHIYEeTCsl HCTIOIb30BaTh IHTepHEeT-pecypChl:
MPOBOJIUTh TIOUCK B Pa3jIMYHBIX CHCTEMaxX, TAKMX KakK OOIIUE TOMCKOBBIE CHCTEMBL: WWW.yandex.ru,
www.google.ru, a TaKxke crelagbHbIe MIOVICKOBBIE CUCTEMBI: www.chem.msu.su,
www.chemnavigator.hotboXx.ru.

CamoctosarenbHass pa0oTa CTYOEHTOB, MPEAYCMOTpEHHas Y4eOHbIM IUIaHOM, JIOJDKHA
COOTBETCTBOBaTh 0Oojiee TIIyOOKOMY YCBOGHHIO HM3y4aeMoro Kypca, (OpMUPOBAaTH HaBBIKU
HCCIIEeIOBATENIbCKON pabOThl U OPUEHTUPOBATh CTYJICHTOB Ha YMEHHE MPUMEHSTh TEOPETHUYECKUE 3HAHUS
Ha TPaKTHKE.

3amaHusi A7 CaMOCTOSITENbHOM pabOThl COCTABISIFOTCS MO paslieiiaM U TeMaM, MO KOTOPBIM He
MPEeIyCMOTPEHBl ~ ayIUTOpPHBIE  3aHATHs, JuUO0 TpeOyeTcs JOMOJHUTEIBHO MpopaboTaTh W
MPOAHAJIM3UPOBATH PacCMaTPUBAEMbIH TMperoiaBaTeeM MaTeprall B 00beMe 3aIUIaHUPOBAHHBIX YacoB.

3aaHus IO CaMOCTOSATENBHON padoTe MO TUCIUILINHE MOTYT OBITh CIIEAYIONIUX BHJIOB:

®  KOHCIIEKTHPOBAHME MMEPBOUCTOUYHUKOB U JAPYroi yUeOHOU TUTEepaTyphl;
e mpopaboTka yaeOHOTO MaTepuana (10 KOHCIEKTaM JISKIM y4eOHOW M HaydyHOU JuTeparype) u

MOATOTOBKA JIOKJIAJI0OB HA CEMUHApaX M MPAKTHMUECKUX 3AHATHUSAX, K YYACTHIO B TEMaTHYECKHX

JIMCKYCCHUSIX U JIETIOBBIX UTPaX;
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e paboTa ¢ HOPMATUBHBIMU JOKYMEHTaMH M 3aKOHOJATENIbHOH 0a30il; MOMCK M 0030p HAy4HBIX
MyOJIMKAIUI U AJIEKTPOHHBIX HCTOYHUKOB MH(POPMAIUH, MOJIrOTOBKA 3aKII0YEHUS 110 0030pYy;
BBIIIOJIHEHUE KOHTPOJIBHBIX pad0T, TBOPUECKUX (IIPOEKTHBIX) 3aJaHUM;

peLIeHNE 3a/1a4, BBIIIOJHEHHUE YIIPAKHEHU;

Harnucanue pedeparon (3cce);

paboTa ¢ TecTaMH U BOIIPOCAMH TSI CAMOTIPOBEPKH;

BBITIOJIHEHHUE MIEPEBOIOB HA MHOCTPAHHBIE S3BIKH/C MHOCTPAHHBIX S3BIKOB;

MO/ICTTMPOBAHUE W/WIIH aHAJIN3 KOHKPETHBIX IPOOJIEMHBIX CHTYallUuH;

00paboTKa CTATUCTHYECKHUX TaHHBIX, HOPMATUBHBIX MaTEPUAIIOB;

aHaJIN3 CTATUCTHYECKUX M (PAKTMUECKUX MATEpPHaJOB, COCTaBJIECHHUE BBIBOJIOB HAa OCHOBE
MIPOBEJIEHHOT'O aHAJN3a U T.[.

CamocTtosarenbHass padoTa JOJDKHA HOCHTH CHCTEMAaTHYECKHM XapakTep, ObITh MHTEPECHOW H
MIPUBJIEKATENILHOM JIJIsl CTyIEHTA.

Pe3ynbrarel caMocTosATENbHON pabOThl KOHTPOJMPYIOTCS MPENOIaBATENEeM U YUUTBHIBAIOTCS MPHU
aTTecTaluu cTyaeHrta (3auyer). [Ipu 3ToM npoBOATCS: TECTUPOBAHHUE, SIKCIIPECC-ONPOC HA CEMUHAPCKUX U
MPAKTUYECKUX 3aHATHUAX, 3aCTyLIINBAaHUE JOKIIAJA0B, IPOBEPKA MUCHbMEHHBIX PabOT U T.1.

CamocrosTensHas paboTa CTYJEHTOB IO JUCHHUIUIMHE «BBICOKOMOJICKYISPHBIE COCTUHEHUS»
BKJIFOYAET BBITMOJTHEHUE JTOMAITHUX 33JIaHUA K KKIOMY MPAKTHYECKOMY 3aHATHIO. 3alaHusl COJIEpkKaT
YCTHYIO TOJTOTOBKY IO TEOPETUYECKHM BOIPOCAM, PEIICHHUs] TEMAaTHYECKUX 3a/Jad IO pas3feiiaM,
MIPOIKCH JTa00OPATOPHBIX 3aHATHIA.

CamocrosTenbHas paboTa CTYACHTOB BKJIIOYACT BBITIOJTHCHHE IOMAIIHUX 3aJaHUN K KaKIOMY
MPAKTUYECKOMY U JTa0OpPaTOPHOMY 3aHSTHIO. 3aJaHus COJAEpkKaT KaK MUChMEHHBIE BOMPOCHI M 3a/a4H,
TaK W YCTHYIO TOJTOTOBKY IO TEOPETHYECKUM Bompocam. JIJisi TMOATOTOBKH K 3aHITHSM CTYICHTHI
MOJIB3YIOTCSA yYEOHHMKaMH M Y4E€OHBIMH TOCOOMSIMH, YKa3aHHBIMH B CIIHCKE PEKOMEHJIOBaHHOMN
JUTEpaTyphl, a TAKKE HHTEPHET-UCTOUYHUKAMU. Bce MeToinueckne MaTepualibl PEICTABICHBI B CHCTEME
muctaHimoHHoro ooydenust COI'Y.
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8. OIIeHO'leIe Cpeacrea Vil TEKyYIIEro KOHTPOJIA yCII€EBAa€eMOCTH, pyﬁemoﬁ aTTreCTalnum U
l'lpOMG)KyTO‘lHOﬁ arreCcTanmm 1o uToraMm OCBOCHUA JUCHUIIJIMHBI.

Pabouas mporpamma mpemycMaTpuBaeT NPOBEACHHE JIGKIMOHHBIX M MPAKTHYECKUX 3aHATUH, a
TaKKe CIIEIYIONINE BUIBI PA0OT: CAMOCTOSATENbHYIO Pa0OTy CTYICHTOB IO MOATOTOBKE YCTHBIX JOKJIAI0B U
00CYyX/IEHHI 110 TeMaM TUCIHIUIMHBI - Pa0OTy B aKTHBHON M MHTEPAKTHBHOHN (opMax.

Paboyas mporpamma npezmnoiaraeT TeKyImuid ¥ MPOMEKYTOYHBIH KOHTPOJIb 3HAHHIA.

®opMbl padoThI: JICKIIMH, YCTHBIE OMPOCHI, KOHTPOJIbHBIE PAOOThI, CAMOCTOATEIbHBIE Pa0OTHI
(dureHue nuTepaTypsl, padora B OnOIMOTEKE, TUCKYCCUH).

Buabl koHTpoJss: Tekymuil (Ha Ja0OpaTOPHBIX 3aHATHAX), MPOMEXKYTOUHBINH (MOIYJIbHOE
TECTUPOBAHUE), UTOTOBBIN (3a4eT B 3 cemecTpe).

Tekyumuii KOHTPOJIb — 3TO HENPEPHIBHO OCYLIECTBIAEMbIMI MOHUTOPUHI YPOBHSI YCBOCHHUS 3HAHUN
n (OpMHpOBaHMUS YMEHUN U HaBBIKOB B TEUEHHE CeMecTpa WIM y4eOHOro rojaa. Tekylluid KOHTpPOJb
3HAHUH, YMEHUU W HABBIKOB CTYAEHTOB OCYIIECTBJISETCS B XOJie Y4EOHBIX (ayAMTOPHBIX) 3aHATHM,
MIPOBOJMMBIX 110 PACIHCAHUIO.

dopMaMy TEKYIIIEr0 KOHTPOJI BBICTYMAIOT Kopomkue (00 15 mum.) 3a0anus, BBITIOTHSEMbIE
CTYJACHTaMHU B Hayaje JIEKIIUU C LEJIbI0 IPOBEPKH HAJIMYMSI 3HAHUH, HEOOXOIUMBIX Uil YCBOEHHSI HOBOTO
MaTepuaia Wik B KOHIIE JIEKIIUHU JJIsl BBIICHEHUS CTETIEHU YCBOCHUS M3JI0KEHHOTO MaTepHara.

Tekymuii KOHTPOJIb 3HAHUW TMPOBOAUTCS MYTEM OLICHKH BBITIOJTHEHHS NMUCHbMEHHBIX 33JlaHU K
MPaKTUYECKUM 3aHATHSM, a TAKKE YCTHBIX OTBETOB Ha MPAKTUUYECKUX 3aHATHUSAX.

PyOexxHbIN KOHTpPOJIb OCYIIECTBISETCST MO Oojiee WM MEHEe CaMOCTOSATENbHBIM pazlienaM —
y4eOHBIM MOJYNISIM Kypca W MPOBOJMUTCS IO OKOHYAHWU H3y4YEHHs MaTepuana MOJIyJis B 3apaHee
YCTaHOBJICHHOE BPEMSI.

PyOexHbIll KOHTPOJIb MMPOBOJUTCA C LENbIO OTIPEACTICHUS KauecTBa YCBOEHUSI MaTepruaja yueOHOro
MoyJisl B 1IesioM. B TeueHne cemecTpa MpoBOAUTCA ABA TAKUX KOHTPOJIBHBIX MEPOIPUATHUS IO TpadUKy .

[IpoBepka kauecTBa YCBOCHUS 3HAHUI OCYIIIECTBIISIETCSI HE TOJBKO B YCTHOM, HO M B MUCbMEHHOM
dopwme. [IpoBeaenue pa3HpIx 10 GopMe U MO 00BEMY YCTHBIX U MUCBMEHHBIX Pa0OT MUCHIUTITHHUPYET
CTYyIEHTa, NaéT MpernoaBaTeslto OCHOBAHUS Uil OObEKTUBHOW OLIEHKU 3HAHUM Ka)XJ0To CTyJeHTa IpH
BBIBEJICHHHM CyMMapHOTro Oaiia, MO3BOJISET CTyJeHTY IMPEICTaBUTh YPOBEHb COOCTBEHHBIX 3HAHUMU MO
MpeIMeTy, YBUIETh CBOU CHJIbHBIEC U CJ1a0ble CTOPOHBI, YTOOBI YUECTh UX IIPU MOJrOTOBKE K 3aUETy.

Busibl TEKyIero KOHTpoJs:

a) YCTHBIN ()pOHTAJIbHBIN WJIM WHIWBHIYAIbHBIA OTIPOC;

0) MUChbMEHHAs1 CAaMOCTOSsITEIbHAs padoTa;

B) YCTHOE M3JI0KEHHE COJIEP>KaHUS TPOYMTAHHOTO B PaMKaX CaMOCTOSITEIbHON paboThI;
I') YCTHOE BBICTYILJICHHUE 110 TeME 00CYXKIECHUSI.

[IpoMeKyTOUYHBIN KOHTPOJIb

JucuumnuHa pa3buTa Ha MOIYJIH, KOTOpPbIE MPEACTABISIOT COOOMl JIOTMYECKU 3aBEpIICHHBIC
yacTu paboyeil mporpamMmbl Kypca W SBISIOTCS TEM KOMIUIEKCOM 3HAaHUNW M YMEHHH, KOTOpBIE
MOJUIEKAT KOHTPOJIIO.

KoHTposs ocBoeHust Motysieil BKIIIOYAeT B ce0sl BHIMOJHEHNE MMCbMEHHBIX KOHTPOJIbHBIX PadoT,
MpeIyCMOTPEHHBIX pabodeil mporpaMMoi AUCHUTUIHHBI.

B koHme ceMecTtpa MpPOBOAUTCS KOHTPOJIBHOE MEPOIPUATHE, BKIIOUAIOLIEE KOHTPOJb
MIOCJIETHET0 MOJIYJIS JUIsl BCEX CTYJAEHTOB U KOHTPOJIb, KOTOPBIN MPOXOAAT 00s13aTEIbHO T€ CTYCHTHI,
KOTOPBIE MUMEIOT 3aJ0JDKEHHOCTH 110 NMPOILIIBIM MOIYJSAM, a TaKXKe T€, KTO XKEJNAaeT YIYy4IIUTb CBOM
PEUTHUHT.

ITpoMexyTOUHBIH KOHTPOJIb OCYIECTBIISETCS 10 OaNIbHO-PEUTUHTOBON CHCTEME.
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Metoauka ¢popMHpPOBaHUA Pe3yabTHPYIOLIEH OLEHKHU
HroroBas OLieHKa CKIAIBIBACTCS KAaK CPEIHEB3BELICHHAs II0 PE3yJbTaTaM BCEX OLEHUBAEMBIX
paboT Ha MPOTHKEHUU CEMECTpa, KyAa BXOJAT MOCEUICHUE KNI 1 Tab0paTOPHBIX 3aHATUH, OTBETHI
U JIOTIOJTHEHHS Ha JIAOOPATOPHBIX 3aHATUAX, KOHTPOJBHBIE paObOThl (KOHTPOJBHBIE CPE3bl M0 MTOTaM
MOJTYJISE).

IIpoMeXyTOYHBIM KOHTPOJIb - MTOrOBas OLIEHKA 3HAHUM CTYIEHTA, OCYIIECTBIISIETCS I10
HAKOTIMTEIBHOW CHCTEME CyMMHUpPOBAaHHEM OajlUIOB, TOJYYEHHBIX B TPOILECCE TEKYIIEro M PyOeKHOTO
KOHTPOJISL.

®opMa IPOMEKYTOYHOTO KOHTPOJIS — 3a4eT.

[IpoBenenue TeKymero u MpoMeKyTOYHOTO KOHTPOJIS 10 JUCHHUILIMHE OCYIIECTBIIAETCS B COOTBETCTBUU
¢ Monoxennem COI'Y.!

BaanbHasi cTPyKTYpa OLleHKH

Dopma koHmpos Maxc. xos-
BO 0aJlIOB
Texymas olieHKa CTy/IeHTa B TeUeHUE |-8 Helle COCTOUT H3: 20
* BrInmotHeHUs 3aJaHUI Ha TPAKTHYECKUX 3aHATUIX 10
* BrImmoJtTHeHNs TOMAaNTHUX 3aJaHuHi 5
* CaMOCTOSITeNIbHBIX PadOT 5
1-5 pyOexHas nucbMeHHasi KOHTpOJIbHas paboTa 15
Texymas orieHka cryjneHTa B Tedenue 10-15 Heenu coCTOuT u3: 20
* BrInmotHeHUS 3aJTaHUH HAa TPAKTHYCCKHUX 3aHATUSIX 10
¢ BrinojHeHnsa JOMAIIHUX 3aJaHui 5
* CaMOCTOSITEHHBIX PabOT 5
2-s pyOekHas MMCbMEHHasl KOHTPOJIbHAs paboTa 15
Hroro 70

MeTtoauka JOPMHPOBAHHS Pe3yJIbTHPYIOLIEH OIeHKH.?

B xo1€ Teky1ero KoHTposIst CTyneHThl MoryT Haoparh 0-70 Gasios:

1 —s1 pyOexHAsI aTTeCTalMsl -MaKCHMAJIbLHO 35 0a/1J1I0B; U3 HUX.

Or 0 no 15 OGamnoB (pyOerkHas arTecTanus) — TeCTHpoBaHWE B IieHTpe TectupoBanus COI'Y wm
yKa3bIBaeTCs MCIOJIb3yeMas MpH HW3YYeHUM JaHHOM JUCHMIUTMHBI Qopma (mHcbMeHHas pabora,
KOJUJIOKBHYM, 3CCE U T.11.);

Or 0 mo 20 OGamnoB(TeKymias OIlGHKA) — aKTUBHAas paboTa 3a JaHHBIA TEpUOJ Ha CEMHUHAPCKUX
(TIpaKTHYECKUX ) 3aHATHUAX

2-51 pyOeKHAsI aTTeCTALMS — MAKCUMAJILHO 35 0a/1J10B; U3 HUX:

Ot 0 o 15 6amnoB(pyOeskHas aTTecTaius) — TeCTUpoBaHue B ieHTpe TectupoBanus COI'Y;

Ot 0 1o 20 6amoB (TeKyias OlleHKa)— aKTHUBHAs pad0Ta 3a IaHHbIHM MePHOJ] Ha CEMUHAPCKUX
(IpaKTHYECKUX ) 3aHATHUAX

[IpoMeXyTOUYHBIM KOHTPOJIb:

Jlas a3k3aMeHa:

3a yCTHBIN OTBET Ha dK3aMeHe CTyAeHT nonydaer 0-30 Gamnos.

CryneHTsl, TONYYHBIINE B XO0J€ TeKymero u pyodexsoro kouHTposis 50-70 OGannoB aBTOMaTHYECKU
MOJIYYaroT «3ayeT».

PesynbpTHpyromias oneHka ckiaapBaeTcs mo cootBercTBytomieit BPC gopmyie.

! Tlonoxenne 0 TeKylleM KOHTPOJE YCNEBAEMOCTH M MPOMEKYTOUHOH aTTECTAIMH OOYYAIOIMXCS 110 00pa3soBaTETbHBIM
IporpaMMaM BBICIIEro oOpa3oBaHUS — IporpaMMaM OakajlaBpuarta, Maructparypsl u crnenuanurera B COI'Y.(B mocnennen
penaxmuu ot 08.07.20 1. ITp.Ne 173)
2 B coorserctBuu ¢ [Tonoxennem o BPC oneHnBanus 00ydarommxcst 04HOH (OPMBI 10 00pa3oBaTETBHBIM IPOrpaMMam
BBICIIEro 00pa3oBaHuUs — MporpaMmam Oakanaspuarta u crienuanutera B @I'bOY BO COI'Y (ot 05.03.2018 1., ip.Ne 47)
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Bonpocsl k 1adoparopabim 3ansatusim (YK-8, IIK-2)

1. OcuoBublie nousatust xumun BMC: MoHOMEp, MOJIUMEDP, OJUTOMEP, MAKPOMOJIEKYJIa, TTOJIMMEpHast
IeTb, 3B€HO LEMH, CTeNeHb noaumepu3anun. Cesa3p Mexay MM moHoMepa u nommmepa. Crnennduka
MOHATHS «MOJIEKYJISIpHAsl Macca MO0JIMMEpPay MPUMEHUTEIBHO K ITOJIMMEPHBIM BELIECTBAM.
2. Ocnosubie otnnuns BMC ot HMC. [IpupoaHbie 1 CHHTETHUECKHUE ITOJTUMEPHIL.
3. Kiaccudukanuss moauMepoB MO XMMHUYECKOH IMPUPOJE aTOMOB, OOpa3yIOIIMX TJIaBHYIO LENb
oJIuMepa.
4. Kiaccudpuxanus moJmMepoB 10 T€OMETPUN CTPOSHHS UX LENeH MaKpOMOJIEKYI.
5. Kiaccudukanus MmoaMMepoB IO XapaKTEPUCTUKE PETYISPHOCTH CTPOSHHS TJIaBHOW IICTIH.
[Ipumepsl.
6.CtpykTypa monuMepoB. [[Ba ypoBHsI CTPYKTYPHOU OpraHW3alliy MMOJMMEPOB: XUMUYECKOE CTPOCHHE
1enu, KoHurypanus 1 KoHGopmaIus 1eru.

7. Knaccuduxaius mnoauMepoB IO MPUHAIEKHOCTH MAaKpPOMOJIEKYNBl K OIpENeIeHHOMY Kiaccy
XUMHYECKUX coequHeHu. [Tpumepsl.
8. T'omomonmMeps! U COTIOJIMMEPHI, THITBI COTIOUMEPOB. [IprMeps.
9. Mounekynsipaas macca (MM) moauMepoB, Kak CpeHssl KOJTUYECTBEHHAS XapaKTEPHUCTHKA MAacChl
MOJIEKYJI ITOJIMMEPOB.
10. Mertompt OTIpEICIICHUS MOJIEKYJISIPHOM MAaccChl TOJINMEPOB: OCMOMETPHUYECKUH,
BHUCKO3UMETpUYECKH, T y3NOHHBIH.
11. Peaknuu cunTte3a noiuMepos. [lonnMepu3saiins, OCHOBHbIE XapaKTEpUCTUKU peakiuu. LlenHas u
CTyneH4aras MoJMMepHu3alus, UX OCHOBHbIE OCOOEHHOCTH.
12. PagukansHas MOJIMMEpHU3ALIHSL. Croco0Os1 WHUIUAPOBAHUS CBOOOTHO-paMKATBLHOM
noJMMepHu3auu: GoTo-, TEPMUYECKOE UHULIMUPOBAHUE, HUCTIOIb30BAHUE XUMHUYECKUX WHULIUATOPOB.
[Tpumepsi.
13. CunHTe3 NoauMeEpoB peakluuel NoIuMepru3alui, OCHOBHBIE CTaauu npouecca. Poiab nHrHOuTOpOB
U PETYISTOPOB PEAKLIUH ITOTUMEPHU3ALINN.
14. VlonHas mnonuMepu3alys, €€ 3aBUCUMOCTb OT MPHUPOABI MOHOMEpa W THIA MPUMEHSIEMOIo
KaTaau3aTopa.
15. Katanu3atopsl KaTHOHHOM NOJUMEpU3alM, pOJib COKaTalau3aTopoB. MexaHU3M mpoiiecca.
DNeMeHTapHBbIE CTaJUH, UX CKOPOCTb.
16. AHMOHHas ToMUMepU3alKs, MPUMEHSIeMble B peakIuu KaTanu3aropbl. OCHOBHBIE CTaJuU
rporecca.
17. Cnoco6sl poBeeHus peakiuu noaumepusanuu. [lonumepusanus B macce, pacTBOpe, IMYIbCHH.
18. Ctpoenue MOHOMEPOB, CIIOCOOHBIX BCTYIATh B PEAKIIMIO MOJUKOHACHCAIUN. DYyHKIIMOHATBHOCTh
MOHOMEPOB U UX CIIOCOOHOCTH 00pPa30BBIBATh TUHEWHBIE U CeTYAThIE MOIUMeEpHhL. [IprumMepsl.
19. Tlony4yeHue MmoJMMEPOB METOJOM MOJHMKOHJeHcauu. Ee ocHOBHbIE 0COOEHHOCTH, OTIMYHE OT
peakLUMy NOJUMEPU3ALINH.
20. Tunsl peakuuii MOJIMKOHIEHCAIMN. PaBHOBECHass U HEpaBHOBECHAs MOJIMKOHJCHCALIUSA, TOMO- U
reTepornonukonaeHcanus. [lpumepsr.
21.B 1939 r. amepukanckuii xuMuk Kaposepc (kommanusi J[foroH) u3 JABYXOCHOBHOW aJUMTUHOBOMN
kucnotel HOOC-(CH2)4-COOH u rekcamermnenauamuia HoN-CHz-(CH2)s-CH2-NH2  mosmyun
BBICOKOMOJIEKYJISIPHOE COEIUHEHHE, KOTOPOE MWCIOJb3YIOT M IPOU3BOJCTBA CHHTETHYECKHUX
BOJIOKOH. Hanmmure ypaBHEeHHE peakuu, YKaXKUTE €€ TUI U HA30BUTE MPOTYKThl PEAKIINH.
Ipumepuol 3-20 sonpoca bunrema:
1. YkaxuTe peakuuio noauMepu3aluu:

A)n CH2=CHz —» (— CH2—CH2 —)n

b) CHz — OH + HBr — CH3Br + H20

B) C.HsOH + CH3COOH — CH3COOC,Hs + H>O
I') NnCsH1206 — (CsH1005)n + H20. OTBET MOSCHUTE.
2. W3 Kkakux BEUIECTB IMOJY4alOT UCKYCCTBEHHBIE BOJIOKHA?
A) HedTh; b) nemmonosa; B) kameHHBIH yroiib; I') npupoanslii raz
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3. Knaccudumupyiite ¥ Ha30BHTE HIKE NPUBEACHHBIA IMOJMMEpP MO BCEM HM3BECTHBIM Ui HUX
KnaccupukanusaM (0 XUMHYECKOMY COCTaBy MAaKpPOMOJIEKYJbI, IO COCTaBy OCHOBHOHM Ienu
MaKpOMOJIEKYJIbI, IO CTpOeHuio (¢dopme, TeOMETpUH) OCHOBHOM IIEMH MAaKpOMOJICKYJIBI):
NOAUBUHUAYEMA.
4. IIpocTpaHcTBEHHYIO (hOPMY MOJIEKY UMEET CICAYIOIIUI MOIUMED:

A) pesuna; b) nemmono3a;  B) cunTetnueckuit kayuyk; ) monunponuieH.
5. YUto sBiS€TCA aKTUBHBIM LIEHTPOM IIpU MOJMMEPU3aLUU BUHUIIOBBIX MOHOMEPOB B NMPUCYTCTBUU
vHUIEHpYomei cuctemsl Fe?* + H20,? OTBeT moscHUTS.
a) KaTMOH; 0) aHMOH; B) CBOOOJHBIN paUKal; I') MOJIUMEPU3ALNS HE IPOTEKAET.
6. MexaHu3M MoJIMMEpU3aluu METUIMETaKpuiiaTa B KUJKOM aMMHUake (katanusatop — kanuil). Kak
MU3MEHUTCS CKOPOCTh PEAKLIUU IIPU 3aMEHE Kalus JINTueM?
7. Kakue MoHOMEpHI CITIOCOOHBI y4acTBOBATh B paAUKaIbHON nojauMmepusannn? OTBET NOSACHUTD.
a) OKcUJ dTuieHa; 0) GopMalbIeru; B) METaKpWJIOBas KUCJIOTA;, ') aMHHOYKCYCHasi KHCJIOTa, 1)
OKCUMaCJIIHas KHCIIOTA.

Bonpocsl k 3a4ety no qucuuiuinHe «Boicokomoiekysipubie coenuHenus» (IK-1)
1. Ocnognble otnnunsg BMC ot HMC. IlpupoaHbie 1 CHHTETUYECKUE TIOJTUMEPHI.
2. OcHoBHbIe oHATHS XuMur BMC: MoHOMEp, IOJIMMED, OJIUTOMEDP, MAKPOMOJIEKYJIa,
MOJIMMEpHas 1EMb, 3BEHO LIENH, CTENEHb noauMepuzannu. Cesa3b mexay MM moHomepa u
nonuMepa. Criennduka MOHATUS «MOJIEKYIISIpHAs Macca MOJMMepay MPUMEHUTETBHO K
MTOJIMMEPHBIM BEILIECTBAM.

3. Krnaccudukarus moJimMepoB Mo MPUHAIISKHOCTH MAKPOMOJICKYITBI K OTIPEICIICHHOMY
KJIACCy XMMHYSCKUX COCTUHCHHIA: ITOTHOIC(PHHBI, TOJTHIAEHBI, TOJUI(PUPHI, ITOJTHAMHU/TBI,
MOJIMKapOOHATHI.

4, Knaccudukarys moauMepoB Mo XUMUYECKON TPUPOJIE aTOMOB, 00pPa3yIONIUX TIIaBHYIO
Lenb nojJumepa

5. Knaccudukanus mo reoMeTpun CTPOSHHUSI LIETTH MaKpPOMOJIEKYIL.

6. I'omononumepsl ¥ COOTUMEPHI, TUITBI CONOIMMEPOB. [Ipumepsr.

7. Knaccudukanus moimMepoB Mo XapaKTepUCTHKE PETYASIPHOCTU CTPOCHHUSI IIaBHOM IIETH.
[Ipumepsil.

8. MeTo1bl 0Ty4eHUsI BHICOKOMOJIEKYIISIPHBIX COeTMHEHUH.

9. Peakuuu cunTesa nonumepos. [lomumepusanysi, OCHOBHbIE XapaKTEPUCTUKU PEAKIUH.
Lennas u cryneHyaTasi HOJUMEpPU3ALIHS, UX OCHOBHbIE OCOOCHHOCTH.

10.  PapukanbHas nonuMepu3zanusi. CnocoObl MHUIIMMPOBAHUS CBOOOIHO-PaIUKaTbHON

nonuMepu3anuu: GoTo-, TEPMHUUECKOE MHULIMUPOBAHKE, UCTIOIb30BAaHINE XUMUYECKUX
uHumaTopoB. [Ipumepsr.

11.  HonHnas noiumepusalus, e BUIbl B 3aBUCUMOCTH OT MPUPOIbI MOHOMEpPA U TUIIA
MPUMEHSIEMOro KaTajan3aTopa.

12. Karnonnas nomumepusanus. Katanuzatopsl u cokatanuzaTopsl. BiusHue npupos
pacTBOpPUTEISL.

13. AHMOHHas noauMepH3alsl, IPUMEHsIeMbIe B PEaKIMK KaTaau3aTopsl. OCHOBHbBIE CTAUH
npoiiecca.

14.  AHMOHHO-KOOpPJAWHAIIMOHHAS MOJUMEpH3aIHs. TUIbI MPUMEHSIEMBIX KaTallu3aTOPOB.
15.  Cmoco0sl mpoBeneHus peakuuu nonumepusanuu. [lonumepusaius B Mmacce, pacTBope,
SMYJIbCUH.

16.  Ilonmy4yeHue moaMMepOB METOJOM MOTUKOHACHCaIMU. Ee 0CHOBHBIE 0COOCHHOCTH,
OTJINYME OT PEAKIIMH MOJUMEPU3ALINH.

17.  CtpoeHue MOHOMEPOB, CIIOCOOHBIX BCTYIMATh B PEAKIIHIO TTOJUKOH/ICHCAIIH.

OYHKIIMOHATBHOCTh MOHOMEPOB U MX CIIOCOOHOCTH 00pa30BHIBATh JMHEHHBIE U CETUATHIE
nosmMepsl. [Ipumepst.

18.  Twumnsl peakiuii moJuKoHeHcauu. PaBHOBeCHas: 1 HEPaBHOBECHAs! OJIMKOHICHCAI U,
rOMO- U reTepononuKoHieHcanus. [Ipumepsl.
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19.  Xumuueckue peakiyy U XUMHUYECKUE MPEBPaIICHUs oIuMepoB. [lonrMepananornynble
IIPEBPALLEHUS.

20. Peaknuu necTpykuuy U CIIMBAaHMS MOJUMEPHBIX Lenel. dusnyeckas 1ecTpyKIus,
XMUMMUECKask TUAPOJINTUYECKAs IECTPYKLUS FE€TEPOLIEHBIX IOJIMMEPOB. TepMuueckas,
XMUMMUECKasl, OKUCIUTEIbHAS IECTPYKLUSA; MEXaHU3M peakLuil OKUCIEHUS OJIMMEPOB.
AHTHOKCHU/IAHTBI.

21.  Crpykrypa nomumepoB. Kordopmarus makpomosekyi. ' MOKOCTh ey moJIMMepoB.

22.  ArperarHblie U (a30BbIe COCTOSHUS BEIeCTB. AMOP(HBIC, KPUCTAULTHICCKHE,
KPUCTAJUTU3YIOIIUECS TTOJTUMEPBI.
23.  Tpwu Pusnyeckux cocTosHUS aMOP(PHBIX MOJIMMEPOB. TemmepaTypsl EpPexXoa0B:

temriepatypa crekiioBanus (T¢) u temrepatypa tekydectu (Tr). CtexinooOpasHoe
BBICOKODJIACTUYHOE U BA3KOTEKYYE€ COCTOSHHIE TOJIMMEPOB.

24, Tepmomexanndeckue KpuBble aMOP(HBIX OJIMMEPOB. BiusHue MoneKyIsipHOI Macchl
II0JINMEPOB Ha TEMIIEPATYPy CTEKIOBAHUS.

25.  Ilpupona pactBopoB BMC. CBoiicTBa pacTBOpOB NoJauMepoB. OrpaHUYeHHOE U
HeorpaHnueHHoe HaOyxanue. Da3oBbie TUarpaMMbl COCTOSTHUS PACTBOPOB MOIUMEPOB. CTyIHHU.

26.  MounekynspHas macca (MM) moimmepoB, Kak CpemHss KOJTUYECTBEHHAS XapaKTePUCTHKA
Macchl MOJIEKYJ IOJUMEPOB.

27.  OmpeneneHne MOJEKYIIPHOTO Beca MOJIMMEpPa BUCKO3UMETPHUECKIM METOJIOM.

28.  OtHocwHTeNbHAas!, MPUBEIICHHAS U XapaKTEPUCTUIECKas BI3KOCTh, X pa3MepHOCTH. CBs3b

XapaKTePUCTUYECKOM BA3KOCTH C MOJIEKYIISIPHON Maccoi nmoauMepa. Y paBHeHne Mapka-
XayBuHka-KyHa. Bucko3nMeTpusi, Kak METOJT OIIPEAEIICHHS CPETHEBI3KOCTHON MOJIEKYISIPHON
Macchl IOJINMeEpA.

29.  MeTobl onpeeneH s MOJICKYISIPHOM MacChl TTOJIMMEPOB: OCMOMETPHYECKHH,
BHCKO3UMETPUUYECKHUM, MeTOJ TU(PPy3Uur, METOT yIbTPAlECHTPU(PYTHPOBAHUS, METO,T
CBETOpAaCCEsTHUS.

30. Peakuuu otBepxkaeHus. MTHUIMATOPBI M KaTaIM3aTOPhl OTBEPKACHUS. Touka
rejxeoOpa3oBaHuUs.

31.  Ponb HHTHOMTOPOB U PETYIATOPOB PEAKIIUN TTOJIUMEPU3AITUH.

32.  Kapbouemnusie nmojumMepsl. THUIIBI TOTUMEPOB, CIIOCOOHBIX KPUCTAIIN30BATHCA.
3aBUCHUMOCTh TEMIEPaTypbl CTEKIOBAHUS OT XUMUYECKOT'O CTPOEHUSI MOHOMEPOB.

33.  Iommdtunen. CrnocoOs! nosyyeHusi. CBONCTBa MaKpOMOJIEKYJT OJIUITHIICHA, B
3aBHUCHUMOCTH OT CI0c000B nosrydeHus. [Ipumenenue.

34.  TlonunponuneH. CrnocoObl MOIy4eHUs, CBONCTBA, IPUMEHEHHE.

35.  TMomumzoOytmieH. CocoObl MOTydeHus, CBOUCTBA, IPUMEHEHHE.

36.  IMomuctupon. CrnocoObl moydeHus, CBOICTBa, IPUMEHEHHUE.

37.  DnemMeHTOOpraHUYecKHe coenHeHus. Jnactomepsl. [lonucnuiokcaHsl.

38.  Ilomyuenue dpeHONBHO-POPMANBIETHIHBIX CMOJ (HOBOJIAYHBIE, PE30JIbHBIE).
39.  [omuBuaumnxnopus. CrnocoObl MOTy4eHUs], CBONCTBA, IPUMEHEHUE.

40.  Tlonmyperansl. [lonydeHnue, npuMeHeHUE.

41.  Tlonmaxpunonutpui. [lonydyenue, npuMeHeHHE.

42.  TlonusuamnaneraT. CiocoObl MOTy4eHus, IPUMEHEHUE

Bonpocel 10 0CHOBHBIM pa3jeiam

AMCHHILTHHBI «BbicokoMosnekyisipabie coennHenus» (IK-1, ITK-2)
[Tonyuenne BMC wMeromoM mnoiumepusanvu. MoHOMeEpbl A CHUHTE3a. MeXaHHM3MBI
MIOJINMEPHU3aLUH.
PagukanpHast nonumepuszanus. MHunumaTopsl. BiusHue pa3indHbIX (akTOpPOB Ha PaJUKaIbHYIO
nonmMepu3zanuio. Ctaauu mporecca.
Karnonnas nomumepuzanud. Karanusatopsl. Ctaann npouecca. Kunernka noauMepusanuu.
AHMOHHAas nosmMepu3anus. HUIMpoBaHue, pocT ENu U 0OpHIB 1IETIH.
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10.

11.

12.

13.

14.
15.

16.
17.

18.
19.

20.

21.

22.
23.

24,

CoNoOR~WNE

10
11

AHNOHHO-KOOpAMHALMOHHAs  nojumepusauud. Karammzatop [urnepa-Harra. Mexanusm
MOJIMMEPU3ALIUH.

Crnioco6bI mpoBeieHNsl OIMMEpH3aluu (B OJI0Ke, B pacTBOPE, CYCIIEH3UH, SMYIbCHH).

Teopus cononuMepusanuu. Paznnuue Mexay paJuKaabHOM U HOHHOM COIIOJMMEPU3ALUEH.
[Tonydyenue noaucTuposa paguKkaaibHON U MOHHOM NonuMepu3anued. XuMHYECKHUe IIPEBPaIlCHUs
MOJINCTUPOIIA.

Ocobennoctn 00pa3oBaHus MOJIMMEPOB METOI0M MOIMKOHAeHcanuu. Teopus Kaposepca.
Knaccugukanus mporeccoB NOTUKOHAeHCAMH. PaBHOBEeCHas monuKoHACH caws. JlecTpyKuus u
0OpBIB 1ETH TPU PaBHOBECHOW MOJIMKOHICHCAIIHH.

Cunre3 nonuamMuaoB. ['uapoauTrueckas nojimMepusalys JJaKTaMoB.

dusuko-xumus noaumeposn (ITK-1)
I'mppoauHamMuyeckne cBOMCTBA MAKPOMOJIEKYII B pacTBOpax. Buckozumerpus.
CBsi3p XapaKTEpUCTHUUECKOW BSA3KOCTH C MOJIEKYJISPHOW Maccodl U CpeIHUMH pa3MepaMu
MakpoMoJekyi. YpasHeHne Mapka-Kyna-XayBunka.
Mertoibl onipeAeNeHus: CPETHEBECOBOM U PCEIHEUMCIOBON MOJIEKYISIPHOM MACCHI.
Kiraccnueckas Tteopust pactBopoB mnoauMepoB ®Prnopu-Xarrunca. Koncranta Xarrusca,
BHUpHabHbIE KO3()PUIIMEHTHI.
PaBHoBecme B pacTBOpax — MHOJIMMEp-pPacTBOPUTENb.  [epMOAMHAMUYECKUNA  KPUTEPHUI
pPacTBOPUMOCTH.
['uOKOCTh 1IEMHBIX MOJIEKYIT U €€ CBA3b C (PU3MKO-MEXaHMUYECKUMH CBOWCTBAMHU MOJUMEPOB.
Kondopmanus nonumepHsIxX Lemnel. Y caoBus, JOMyCKaloie MOJHOE «CBOOOIHOE) BpallleHUE.
TennoBoe ABWKEHHE B MOJUMEPHBIX Tenax. CtaTuctudeckuid cerMeHT. CBOOOIHO-COWICHEHHAS
LEIb.

®uzuka noaumepos (IK-1)
CpoiicTBa aMOphHBIX U KPUCTAIUIMUECKUX MOJIUMEPOB. TepMoMexaHndecKue KpuBble aMOp(hHBIX
MOJIUMEPOB.
BricokoanacTuyeckoe COCTOSHME MOJuMepoB. HukHUN 1peden MOJEKYISIPHOW MacChl,
HEOOXO0IUMBIH JIsI IPOSIBIIEHUSI BBICOKOAJIACTUYECKON IeopMalinu.
Kpucrannuueckue nonumMepsl. BausiHue opreHTalnym Ha MEXaHHYECKHUEe CBOMCTBA MOJIMMEPOB.
XUMUYECKHUE MPEBPAILCHHUS TOJIUMEPOB (MOIMMepaHAIOTMYHbIe TIPEBpAIeHUs, CIIMBaHKe, OJI0K-
Y IIPUBUTASI CONOJIUMEPU3ALIHS).
HaagmonekynsipHasi cTpyKTypa MOJIMMEPOB.

IIpumepHbIe BONPOCHI K PYOe:KHBIM KOHTPOJIBHBIM PadoTaM 1o JUCHHUILINHE
«BbicokomoJiekyJisipubie coemuHenns» (IK-1, ITK-2)

UeM 0TIMYAIOTCS TOJTUMEPHI OT BBICOKOMOJIEKYISPHBIX COSIMHEHUI?
Otnnune BMC 0T HU3KOMOJIEKYISIPHBIX COEIMHEHUI?
Homenknarypa u cTpoeHue noiauMepos (KJIacChl U MOIKIACCHI)?
Homenknarypa u cTpoeHue noauMepoB (TPYIIIbI, MOATPYIIIbL, BUJIbI)?
Buasl nzomepun nonumepon?
[Ipuponnsie noaumepsi?
Kayuyk u cuHTeTHUECKHE TOTUMEDPDI?
OcoObie cBoMCTBA TOTMMEPOB?
Hanmonexynsipasie 00pa3oBaHus U3 MOJIEKYII MTOJIUMEPOB?
PenakcanuoHHbIe Tponiecchl B oauMepax?

. MonekynsipHO-MacCOBbIE XapaKTEPUCTUKHU TIOJIUMEPOB?
12.
13.
14.
15.

CpenHeunciioBas U cpeJHEMAcCOBasl MOJIeKyJsspHble Maccel BMC?

MeTo1pl onpeieNeHns CPENHEUNCIOBOM U CPETHEMACCOBOM MOJIEKYISIpHBIX Macc BMC?
Dnactuyeckas M miactudeckas aedopmanuun?

Tepmoanactuueckue 3¢ ¢hexTsr?
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16. [Ipupona >macTUYHOCTH KaydyKka?

17. 3aBucHUMOCTb pa3mMepa MaKpOMOJIEKYJ OT JJTUHBI TN, UeaTbHBINA KITyOOK?

18. PeanibHbIe KITyOKH, BIUSIHAE TEMIIEPATYPBI U PACTBOPUTEIIS HA UX pa3zmep?

19. ®opma MakpoMoOJIEKyS B KOHLIEHTPUPOBAHHBIX PAaCTBOPAX U CTEKJIax, Teopema Pnopu?

20. IToBOpOTHO-M30MEPHBIN MEXaHU3M T'MOKOCTH 1eTn?

21. Tepmoaunamuveckuii cerment Kyna?

22. IlepcucreHTHasi THOKOCTB?

23. Kunetnueckasi THOKOCTh LeTTH?

24. MexaHu3M 31aCTUYHOCTH TIOJIUMEPOB, YIIPYTOCTh UACaTBLHOTO raza?

25. YpyrocTh HOJMMEPHOH CeTKH?

26. BA3koynpyrocTb, ee MexaHu3m?

27. DHTanbpNus cMemeHus i pactBopos BMC?

28. ITapametp PactBopumocTn ['mibaebpanta?

29. DHTpOMHUS CMemeHHs 1J1st pacTBopoB BMC?

30. Teopust ®nopu-Xarruaca?

31. ITapametp B3aumozericTBus Prnopu-Xarruaca?

32. KouturaTuBHBIE CBOKWCTBA PACTBOPOB MOJIUMEPOB?

33. HabyxaHue mommMepoB?

34. BA3KOCTh pacTBOPOB MOJIUMEPOB?

35. Omnpenenienne MOJIEKYIISIPHON MacChl MTOJIMMEPOB U3 JAHHBIX TI0 BS3KOCTH PACTBOPOB?

36. [TonmaneKTpoIuTHI?

37. BA3KOCTh pacTBOPOB MOJHIICKTPOIUTOB?

38. PaBuoBecue [lonnana?

39. CocTosHUS, B KOTOPBIX MOT'YT CYIIIECTBOBATH MOJIUMEPHI.

40. TepmoMexaHMYECKUE KPUBHIC.

41. TepmMoMexaHUYECKHE KPUBBIEC CTEKIIOOOPA3HBIX MOJIUMEPOB.

42. CeMelCTBO TEPMOMEXAHNYECKIX KPUBBIX JJIS1 TOJIMMEPTOMOJIOTOB .

43. Bnusinue NOBBIIIEHUS dKECTKOCTH MaKpOMOJIEKYJI Ha TEPMOMEXaHNUECKHUE KPUBBIE.

44. OueHka BETUYUHBI CETMEHTA U3 TEPMOMEXaHMUECKUX KPUBBIX JUISl TOJTUMEPTOMOJIOTOB.

45. Bnusinue pe:KMMOB HCTIBITAHUM Ha XapakTep TEPMOMEXaHUUECKUX KPUBBIX.

46. Oco0EHHOCTH CTEKI000PA3HOTO COCTOSIHHS TIOJIUMEPOB.

47. CB0oOOIHBIN 00BEM B MOJTMMEPAX.

48. CTpyKTypHOE U MEXaHUYECKOE CTEKJIOBaHHE.

49. CriocoObI onpeeneHus TeMIepaTypbl CTEKIIOBAHHMS.

50. 3aBHCUMOCTh TeMIepaTypbl CTEKIOBAaHHUS OT CTPYKTYPbl IOJHUMEPOB U BIUSHUS JAPYrHX
(hakTOpoB.

51. PactspkeHME CTEKI000pa3HbIX MOJIMMEPOB.

52. BnusiHue TeMiepaTypbl Ha KpUBbBIE «IeGopMalusi-HanpssKeHHe) CTEKI000pa3HbIX MOJIUMEPOB.

53. BbICOKOAIaCTUYECKOE COCTOSIHUE TTOJTUMEPOB.

54. Kpucraminueckue COCTOSHUS TIOJTUMEPOB.

55. CTtpoeHne KpUCTAIIIMUECKUX TTOJTUMEPOB.

56. CKOpOCTh KpHCTAITU3ALMH OJIMMEPOB.

57. BiusiHue Ha KpUCTAUTU3ALMIO TOJIMMEPOB Pa3IMYHbIX (PaKTOPOB.

58. KpuBsle «1edopmanusi-HanpsHKEHUE» KPUCTATUIMYECKUX MTOJIMMEPOB.

59. PactsikeHHne KpUCTAIIMYECKUX OJTMMEPOB.

60. TepmoauHaMuKa CUHTE3a MOJIMMEPOB.

61. LlenHble U cTyneHYaThle MPOLECChl MOTUMEPU3ALIH.

62. CBoOOTHOpaIMKAIbHAS IOJIMMEPH3AIIHSL.

63. MeTo/1bl UHUIIMUPOBAHUS CBOOOHOPAANKAIILHON MTOTMMEPU3aLIIH.

64. Kuneruka cBOOOTHOpaIMKAIBHOM MOJTUMEPU3ALIH.

65. BiussHue = KOHLEHTpalMM  WHUNMATOpa M TeMmIeparypel Ha  CBOOOJHOPaIMKAIbHYIO
MOJIUMEPHU3ALTHIO
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66. AKTUBHOCTh MOHOMEPOB B PEAKIHAX CBOOOIHOPAANKAIHHON MOTMMEPU3ALINH.

67. OpueHTaiusi MOHOMEPHBIX 3BEHBEB B PEAKIUAX CBOOOHOPAIUKAILHON OJIMMEPH3AIIHH.

68. MonHas mosmuMepu3arusi.

69. Paznuunst Mex 1y paguKalbHON 1 MOHHON MOTMMEPU3aLUIMU.

70. MoHHO-KOOpAMHALIMOHHAS TIOJTUMEPH3AIIHSL.

71. ITonukoHaEHCALIUS.

72. OcoOEeHHOCTH LEMHBIX U CTYIEHYATHIX IPOIECCOB IMOTUMEPHU3ALINH.

73. CriocoObI MpoBeICHUS TIPOLIECCOB MOIUMEPHU3AIIH B IPOMBIIIIICHHOCTH.

74. OMyIbCHOHHAS U CYCIIEH3UOHHAs NOJIMMEPHU3aLIH.

75. XapaktepHble 0COOEHHOCTH MaKpOMOJIEKYJ KaK peareHTOB.

76. Biimsinue coceTHNX 3BEHBEB HA XUMUYECKHE IPEBPALICHUSI MAKPOMOJICKYJI.

77. MakpOMONIEKYJISIpHbIE M HaaMOJEKYJISpHble JPQPEKThl MNpU XUMUYECKHX MPEBPALICHUSIX
MaKpOMOJIEKYJI.

78. KoonepaTrBHBIE B3aMMOACHCTBHSI PH XUMUYECKHUX MPEBPAIICHASIX MAaKPOMOJICKYJI.

79. CmuBaHue MOJIMMEPOB.

80. BeIchIxaHHEe KPacoK.

81. BynkaHu3amus KayqyKoB.

82. OTBepkIeHUE SMOKCUIHBIX CMOJT.

83. JlecTpyKIusi MOJTMMEPOB.

84. Tepmuueckast IECTPYKIUS MO PATUKATEHOMY MEXaHU3MY.

85. HepamukanbHbIe peakuy ASCTPYKIIHH.

86. TepMoOKHCTUTETHHAS AECTPYKIIHSL.

87. ®oTtomecTpyKITHs.

88. [TomumepaHaoruyHbIe MPEBPAIICHHUS.

89. Xumudeckue mpeBpaiieHus! [eJUTI0IO3HI.

MeTtoanyeckne peKOMeHAANMHU 10 OPraHU3aAUMU CAMOCTOATEILHOH PadoThI CTYAEHTOB
N3noxeHsl B MpHUIaraeMbIX MTOCOOHSIX:

1. Yueopuna T.M. Beedenue 6 Xumuio GblCOKOMONEKVIAPHLIX COeOuneHull . y4e0.-MeToi. MocoOue st
CTYJICHTOB XHMHKO-TEXHOIOrH4YecKuX (axynbreToB. //T.M.Uuropuna; ®I'BOY BIIO «CeBepo-OceTHHCKHI
rocynapcTBeHHbIi yauBepcuter uM. K.JI. XerarypoBa» — Bnaankaskas, 2018. — 87 c.

2. Yueopuna T.M. Ilpakmuxym «BvicokomonexynsapHole coedunenusy.: y4€0.-METO. TOCOoOue s
CTYIICHTOB XHMHKO-TEXHOJOrH4deckoro Qakynprera (OakanmaBpuar), HampaBienue — xumus (B1.B.13) /
T.M.Yuropuna; ®I'bOY BIIO «CeBepo-OcernHckuii rocyaapcTBeHHbIN yHUBepcuTeT uM. K.JI. XerarypoBa» —
Bnaaukaskas, 2018. — 44 c.

Jumepamypa
1. 10. A. Cemunkos, C. @. XKunsros, C. Jl. 3aiitieB. Beeneane B xumuto monmumepoB. —M.: Jlanp, 2014. —
222 c.
2. Kupeer B.B. BeicokoMonekynsapHbie coenHeHus. //YaeOHuK 1t OakamaBpoB. - M: KOpaiit, 2013.
3. lumonok M.B. CoBpemeHHbIe monuMepHble MaTepuanbl. / M.B. Illumonok. — MuHck: Brmmiimas
mkoma, 2017. — 280 ¢ wr — Pexmm goctyma: mo  mommmcke. —  URL:
http://biblioclub.ru/index.php?page=book&id=560815. — bubmmorp. B kH. — ISBN 978-985-06-2902-9. —
TekcT: 37eKTPOHHBIH.
4. Xaxumymmna FO.H. Xumus u gusuka monmnvepoB. DuU3MYECKHE COCTOSHHS TOJIUMEPOB : ydeOHOe
nocobue / XakumyiumH 0. H. - Kazans : UznatensctBo KHUTY, 2017. - 141 c. - ISBN 978-5-7882-2215-
8 - Tekct: onekrponnbii  // OBC  "KoncymeranT  crymenra":  [caiit]. -  URL:
http://www.studentlibrary.ru/book/ISBN9785788222158.html - Pexxum pocryma: 1mo momucke.
4. Kysnernos, B.A. IlpakTukym 1o BEICOKOMONEKYISIpHEIM coerHernsM. / B.A. Ky3HeroB; MuHuCcTEpCTBO
oOpazoBaHusi U Hayku PO, DenepanbHoe rocynapcTBEHHOE OIOKETHOE 00pa30BaTEIbHOE YUPEKICHHE
BbIcIIEro TmpodeccuoHanbHOro o0pa3oBaHusi «BOpPOHEKCKHMI TOCYNAapCTBEHHBI YHHUBEPCUTET». —
Boponex: Wsmarenbckuit gom BI'Y, 2014. — 167 c. : cxem., Tabm. — (YueOHuk BopoHexckoro
rOCYAapCTBEHHOT O YHHUBEPCHUTETA). —  Pexum JocTyna: mno MOATIHCKE. - URL:
http://biblioclub.ru/index.php?page=book&id=441593. — bubmorp. B kH. — ISBN 978-5-9273-2141-4. —
TekcT: IIeKTPOHHBIH.
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5. Kypenkos B.®., bynapuna JLA., 3aukun A.E. [IpakTikym no ¢u3nke u XUMHH BBICOKOMOJIEKYJIISIP HBIX
coemuuenuii. — M.: Komoc, 2008.

6. Tyropckuit U.A., Jynuna O.A. Bwicokomonekymnspusie coeaunenus. — M.: MUTXT um. M. B.
JlomonocoBa, 2015. - 72 c.

7. Cumbupckux E.C. CpoiicTBa pacTBOPOB BBICOKOMOJICKYJSIPHBIX COeTUHEHUH. - Muuypunck: WU3a-Bo
Muul’AY, 2014. - 25 c.

8. A. A. Tarep. ®usndeckas xumus noaumepos. // Tlog pen. A. A. Ackajackoro. - 4-¢ usn., nepepad. u JoI1.
- M.: Hayunsrtit mup, 2007.

9. IpakTukym mo xumuu u ¢puzuke nonumepos. //Tlon pen. B.®.Kypenkosa. - M.: Xumus. - 1995.

10. Hluwonox M.B. Ctpykrypa nonumepHbix tein.//M.B.IHumonok. Mu.: BI'Y, 2003. - 38c.

11. Xoxnos A.P., Kyuanos C.1. Jlekuuu no ¢pusnueckoit xumuun monumepos. — M.: Mup, 2000. — 192 c.
12. Bunorpagosa C.B. [lonukoHaeHCaITMOHHBIE TIPOIECCH U TomuMepsl. — M.: Hayka, 2000. — 371 c.

Bomnpocs! k camocTosiTe/IbHOM MOATOTOBKE CTYI€HTOB 110 JMCHHIIJIMHE
«Bbicokomosiexyisipubie coenuHenus» (YK-8, IIK-1, IK-2)

1. Knaccuduxanuss moJumMepoB MO XUMHUYECKOMY COCTaBY, IO BEIMYHMHE MOJIEKYISPHOW MAacchl, IO
MIPOUCXOXKACHUIO, [0 CTPOCHUIO OCHOBHOM IIETIH.

2. Kiaccudukanus moauMepoB 1Mo XUMUYECKOH TPUPOJIe 0CHOBHOMW IIeMH, TI0 (hopMe MaKpOMOJIEKYI, 110
Croco0y MOJTy4eHHUsl, 10 OTHOILIEHHUIO K HarpeBy.

3. Iomumepu3anus. ['eTepOTUTHUECKUI W TOMOJUTHYECKAN pa3pblB BAJICHTHBIX CBsi3ed. PamukambHast
noaumepusanusa. MexaHusM W CTaguu paJuKaIbHOM noaumepusauuu. MHunumatopsl pajuKalbHOW
MOJIMMEPHU3aLUH.

4. Kunetuka paaukaibHOM mnonuMmepusanmu. Peaknum mnepenaun uenu. PexomOunarmms. Poct
MakKpOpaJuKaloB U oOpbIB Lienu. BiusHue pa3nuyHbiX (GakTOPOB Ha PAJUKAIBHYIO MOJIMMEPHU3ALHIO
(TemmepaTypbl, NPHUPOJBl KaTalnW3aTopa, KOHIEHTPAalMd MOHOMeEpa, JaBieHus). PanukanbHas
cononuMepusanusd. Teopus ConoauMepHu3aym.

5. Karamutuueckass mnonaumepuszanus. OTIMUUTENbHBIE YEPThl 10 CPABHEHUIO C PATUKAIBHOM.
WHnnunpoBaHue, poCT MAKPOMOHOB, IPEKPAILCHUE POCTA.

6. Katmonnass mosmmMepusamnusi. Bo3HWKHOBeHHE aKTHBHOTO IieHTpa. Karamuzaropel. Ilpumep
KaTaJIUTHYSCKOU MoMMepu3anuu B npucyrctBud SnCls.

7. KuHeTnka KaTMOHHOW NOJMMEpH3alMU (3aBUCHUMOCTb CKOPOCTH IOJIMMEpU3allMU OT KOJMYECTBa
KaTajlu3aTropa, CTENEHH NOoJMMEepHU3allud OT KOJMYecTBa HMHULMATOpa M MOHOMepa). Poib
COKaTaJIM3aToOpa B KATHOHHOM NOJIUMEPH3ALHH.

8. AHnonHas nonumepuzanus. Karanmszaropel. MexaHW3M aHMOHHOW NOJMMEPHU3alMKd B HNPHUCYTCTBUU
aMUJia Kalus B CPEJIE )KUJIKOTO aMMHUaKa.

9. CnocoObl ocylecTBIeHUs Ipolecca NoauMepu3anuu (Olo4Has, B pacTBOpPE, SMYJIbCHOHHAs MU
CYCIIEH3HOHHas).

10. MonHas cononumepu3anus. Pasnuuus Mexay pajukanbHOW M MOHHOW comonmuMmepusanueil. Teopus
COTOJIMMEP3aLIHH.

11. ITonumepsl HenpeAenabHBIX apoMaTHUecKuX yrieBonopoaoB. Ilommuctupon. Celppe, MexaHHU3M
IIOJINMEPHU3aLUH.

12. CriocoObl  mosTydeHHs MOJMCTUpPOJia. XUMHUYECKHe TpeBpalieHus nonuctuposia. Ilomydenue
MOHOOOMEHHBIX CMOJI.

13. INonukonnencanus. OcoGeHHOCTH oOpazoBanusa mnonumepa. Teopus Kapozepca. Kiaccudukarus
ITPOLIECCOB MOJIMKOHICHCAIUH.

14. TepmoMHaAMMKa TOJIMKOHJCHCAMU. MeXaHU3M paBHOBECHOM moNMKOHAeHcanuu. [Iponecchr
JECTPYKLUHU 1 0OpBIBa IIETIH IPU PaBHOBECHOW MOJIMKOH/ICHCALIUY.

15. Crioco6b1  monydyenue mnonudTHIeHTepedranata. Ceippe. XumusMm mnpouecca. OcobeHHOCTH
nonydeHuss u3 aumerwirepedtanata (AMT) u osTunenriukoins, u3 TepedraneBoil KHCIOTHI U
STWJICHTJIUKOJIS.

16. Cunte3 mnomuamunoB. Ceippe. [IpombliuieHHble  crOCOOBI  MONMy4deHUs. [ uapomuTHuecKas
MIOJIMMEPHU3ALHS JIAKTAMOB.
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17. XumMuueckue TpeBpallleHHs NOJUMaMHUAOB  (3aMEllleHHe BOJOpOJa B  aMMJHBIX TIpyIIa,
B3aMMO/ICHCTBHE C (POPMAIIBACTHIOM B IPUCYTCTBHH KHUCIIOT).

18. Meroapl ompeneneHUs MOJEKYIAPHBIX Macc moiuMmepoB. CpenHeBecoBas M CPEJHEYHCIOBas
MOJIEKYJISIpHBIE Macchl. OCMOMETPUYECKUIT METO/.

19. VpaBuenne Mapka-Kyna-Xaysunaka. CBA3b XapaKTepHCTUUECKOH BA3KOCTH C MOJICKYISIPHOM Maccoi
U CpeHUMH pa3MepaMu MakKpoMoJjeKya. Bucko3umeTpuueckuil METO/ ONpeneieHHs] MOJIEKYIIPHOU
Maccel  monmMmepoB.  OmpeneneHWe — CTETEHHM  CBEPHYTOCTH W (OPMBI  MaKpOMOJICKYJ
BHCKO3UMETPUUYECKU (3HAUCHHE MOKa3aTeNs «a» B ypaBHeHHN Mapka-KyHa-XayBuHka).

20. Inddy3noHHBII METOA OTIpeNesIeHUs] CPETHEBECOBOM MOJIEKYISIpHON Maccel. Meton Jlamma. Meton
YIBTPAEHTPUDYTHPOBAHHS.

21. CBeropaccessHIe Kak METOJ| ONpEACTICHHUS CPEIHEBECOBONH MOJIEKYISIPHOW MacChl. XUMHYECKUI
METO/1 OTIpeACTICHUS MOJIEKYISIPHOU MacCCHI.

22. PactBopsl moynmmepoB. DakTopbl, ONpEAENSAIONIMe pacTBOpeHHE U HaOyXaHHE IOJMMEpPOB.
TepmonuHamMuueckuii kpurepuii pactBopumoctu. OrieHka rTuOkoctu menu. [loHsaTHS «Xopomuity u
«IUTOXOW» PACTBOPUTEII.

23. Kimaccuyeckasi Teopust pacTBOpoB moimMmepoB Dropu-Xarrmaca. 3aBUCUMOCTH OCMOTHYECKOTO
JaBJIEHHUs OT KOHLIEHTpaluu TnojauMmepa B pactBoputene. Koncranta XarruHca, BUpHaibHbIE
K03 GUIIMEHTH! U UX QU3NUECKUN CMBICTT.

24. PaBHOBECHE B pacTBOpax TOJMMEP-pacTBOPUTEN. BO3MOXHBIE CIlydaW pacCIIOCHHS CHCTEMBI
aMOpGHBIM TOJIMMEp-pacTBOpUTENh. O-ycioBus, O-pacTBoputenb, O-temmeparypa. DPuznmdecKuit
cMbica O-temneparypsl. «HeBo3MyleHHbIE» MAKPOMOJIEKYIIBI.

25. l'unpoarHaMuvecKkue CBOICTBA MAaKpOMOJIEKYJ B pacTBOpax. Bs3KOCTh pa30aBIeHHBIX pPacTBOPOB
(oTHOCHTENBHAS, YETbHAS, IPUBEICHHAS, XapaKTePUCTUUECKAs).

26. 'uOKOCTh TEMHBIX MOJIEKYJI U €€ CBs3b ¢ (PU3MKO-MEXaHWYECKUMH CBOWCTBAMHU IOJIMMEPOB.
[loTeHnmansHOE 3HAUEHUE SHEPIHMM BHYTpEHHEro BpamieHus. l[lepemelieHue OTIOENbHBIX THOKHUX
y4aCTKOB MaKpOMOJIEKYJI.

27. Kondopmanus mnomuMmepHbIX 1eneil. OcHOBHble BHABI KoHpopManuidi. BHyTpeHHee BpaiieHue
MaKpOMOJIEKyJI. 3aBUCUMOCTh MMOTEHIIMAILHONW SHEPTUU OT Yrila MOBOPOTA. YCJIOBHS, OIMyCKaroIIe
MOJIHOE «CBOOOAHOE» BpalllCHHUE.

28. TemmoBoe  JBIKEHHE B MOJMMEPHBIX Tenax. lloHSATHE O  CTaTUCTMYECKOM  CETMEHTE.
Tepmoannamuueckast ruOkocTh nenu. Kunerndeckas ruokoctsb nenu. CBOOOAHO-COUTICHEHHAS LICTTb.
29. Haubosiee BeposTHOE CpEIHEKBAIPATUYHOE PACCTOSIHUE MEXAYy KOHIIAMU MaKpOMOJIEKYJIbI.
Tepmoannamuueckasi BeposTHOCTh lenu. [lapamerp sxkectkoctu nenu. DakTopbl, omnpeAemnsiouue
rUOKOCTh IIeNH ToJuMepa (BelMYMHA MOTEHIUAIBHOTO Oapbepa BpalleHHs, MOJIEKYJspHas Macca,

4acToTa MPOCTPAHCTBEHHOM CETKHU, pa3Mep 3aMeCTUTeIIeH, TeMIepaTypa).

30. CnocoOHOCTh TOMUMEPOB K KPUCTAUIM3AlUU (CTPOCHUE IENH, HSHEPrusi MEXKMOJEKYISIPHOTO
B3aUMO/ICHCTBUS, THOKOCTH LIETIH, TNIOTHOCTh YIAKOBKH MOJIEKYI).

31. CpoiictBa aMOpHBIX M KPHUCTAJUIMYECKUX TMOJIUMEpPOB. TepMoMexaHMYeCKHe KpUBbIE aMOP(GHBIX
nonuMepoB. [IpakTuueckoe 3HadeHHe yueHUs 0 (Pa30BbIX U (PU3HMUECKUX COCTOSHUSAX MMOJTUMEPOB.

32. BBICOKORIIACTUYECKOE COCTOSIHUE IMOJIMMEPOB (TepMOauHaMKKa). HIpkHUN mpenen MOJeKyISpHOM
Macchl, HEOOXOTUMBIN I IPOSBICHUS BBICOKOAIACTUYECKON nedopMaliuu.

33. BsskoTekydee cocrostHue mnonumepoB. Kpucramimdeckue mnosmmepsl. KpuBas pacTspkeHUs
KPUCTAJNIMYECKOTO MoJInMepa. BinsHue opueHTanny Ha MeXaHMYeCKUe CBOMCTBA MOJUMEPOB.

34. CTpykTypa U OCHOBHBIE CBOWCTBA MHOJMMEPHBIX Tel. AMOpGHBIE U KPUCTALIMYECKUE MOJIUMEPHI.
Temmneparypa crekinoBanus. MexaHU3M KpUCTaJIM3alHH.

35. XumMuueckue NpeBpamieHuss MoJuMepoB. Peakuuu, NpUBOAALIME K YBEIMYEHHUIO CTENEHHU
MOJIMMEpHU3alK (CIIuBaHKUe, OJ0K- U IPUBUTASI COMOJIMMEPU3ALI).

36. Xumuueckue TMpeBpauieHus noiauMmepoB. IlonauMepananoruuHble mpeBpamieHus (TMoTydeHHe
MOJINMEPOB, CyNb(prupoBaHue, MoaAUUKAIM, CYTbPOXIOPUPOBAHUE U T.11.).

37. HagmonekynsipHas CTPYKTYpa MOJIMMEPOB.
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Ipumep nadoparopusix 3ansaruii (7 cemectp) (YK-8, I1IK-2)

JIABOPATOPHAS PABOTA Nel

IMonumepuzauus B Mmacce (010Ke)
1.1. Lens pabomor:
UccnenoBanne BiMSHHS YCIOBHHM IOJMMEpU3allid Ha CBOKMCTBA IOJNUCTHPOJNA, TOMMMETHIMETaKpUiaTa, MOIy4aeMoro
TEPMHUYECKOH pasvKaIbHOHN MoIuMepHu3alel B Macce.

1.2 Iloozomoeka k pabome:

1. I/I3y‘H/ITI) 3aKOHOMEPHOCTU pa[[PIKaJ'H:HOfI MOoJIMMEpU3aIUU 10 KOHCIICKTY HGKHI/Iﬁ u peKOMeHHOBaHHOﬁ JaTepartrype.
2. B paboueii TeTpaay NpencTaBUTE:

a) CXEMBI peaKInii OTACTBHBIX CTAIUI TOTUMEPU3AITIY;

0) KHHETHYECKUE YPABHECHUSI, OIMCHIBAIOIIME MPOIIECC TOTMMEPHU3aI[UH B Macce.

3. HaHI/IcaTI) YpaBHEHUE NOJIUMEpHU3alIUN CTUPOJIa, METWIMECTAKpHUJIaTa B IPUCYTCTBHUU TEPEKUCU 66H3OI/IJ'Ia (HB)

4. IloaroTOBUTH U 3aIIOIHUTH TAOJHUIIEI IJIS 3alIUCH PE3YIhTaTOB.

1.3. Pabouee 3a0anue:
1. HpOBECTI/I MOJIMMEPU3ALINIO CTUPOJIa, METUIIMETAKpUJIaTa B YCJIOBUAX OJHOI'O U3 CICAYIOINX BAPHUAHTOB:

a) Temmepatypa 60, 70 u 80°C; kommaectso I1b 0,5% mace. (oT MoHOMEpa); TPOAOKUTEIHLHOCTH 3 Yaca;

06) temmepatypa 80°C; kommuectBo wmaHImatopa IIb 0,1%; 0,3%; 0,5% u 0,7% wmacc. (or MoHOMEpa);
MIPOAOIKUATENFHOCTD 3 Haca;

B) Temnepatypa 80°C; xommuectBo maHnuaropa I1b 0,3% u 0,5% wmacc. (0T MoHOMEpa); MPONOHKUTEIHHOCTD 2
WM 3 4yaca;

r) Temmepatypa 90°C; kommaectso uaunumaropa I1b 0,1%; 0,5% macc. (oT MoHOMEpa); TPOIOIIKUTEIIBHOCTE 1, 2 1
3 gaca.

2. B xaxmoii aMmITyne onpeaenTh:

a) BBIXOJ monumepa (B T 1 %);

0) ckopocTh onuMepu3anuu (B %o/dac uiau %/MuH, B MOJIB/JI-CEK).

3. TTonmy4eHHbIE pe3yNbTaThl CBECTH B TAOHILY M TIOCTPOUTH TPa(UKy 3aBUCUMOCTH CKOPOCTH MOJMMEPH3AINU OT
HccaeayeMoro gaxkTopa.

4. Cnenathb BBIBOJIBI O BITUSIHUU HCCIIENYyeMOro (hakTopa Ha Mpolece MOJIMMEPHU3alid MOHOMEPA.

1.4. Peaxmuevl u npubopu:

PeakTuBbI
Crtupon 9-10r;
MerunmerakpuiaaT 9-10;
ITepexunch Genzoma (110 3aJaHHUIO);
Tomyon 80-100 mu;
OrtaHon (THAPOIUIHBIN) WU
TIETPONIEHHBINA dUp 400-600 mu
IIpudopet

AMITyNBI;

MukpoOropeTka eMKOCTBIO 5 MIT;
Kon0rp! koHnueckne eMKocTbio 50 Mit;
KamenpHast BOpoHKa;

CrakaHbI eMKOCTBIO 250 MiT;
Bopomuka;

Yamxku [erpu

1.5. Memoouueckue peKOMeHOAUUNU RO 6bINOIHEHUIO IKCREPUMEHMAILHOU YACHU

B derplpe ammynsl 3arpyXaroT yKa3aHHOE B 3aJaHMHM KOJIMYECTBO MHUIHMATOPAa M MO 2 T CTUpOia. AMITYJBI
3aKpBIBAIOT KOPKOBBIMU IIpoOKamu. [locie pacTBopeHusi HHULIMATOpA aMITyJIbl IOMEMIAI0T B TEPMOCTAT C 3aJaHHOH
TEMIIepaTypoll W BBIACPKUBAIOT HeoOXxomumoe Bpems. [lo OKOHYaHHMH MONMMEPH3ALMU OXJIAXKIAIOT aAMITYJIBL,
MIOJIUMEP PACTBOPAIOT B ApPOMATHYECKOM WM XJOPUPOBAHHOM YIJIEBOJOPOJE, OCAKIAOT B CIOUPT WIH
neTposieHbIN 3¢pup, IPOBEPSS MOJTHOTY OCAXKICHUS.
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[lonumep MpoOMBIBAIOT ocaauTeNeM, OTQUIBTPOBHIBAIOT U CyLIAT B MpEABApUTEIbHO B3BEHICHHBIX yamkax lletpu
CHauala Ha BO3AyXe, a 3aTeM B TepMocrare npu 60-70°C wm B Bakyym-mkady mpu 30-40°C mo mocTOsTHHOM

MAacCBhl.
Dopma 3anucu pe3yromamos
3arpy3ka Boixon CkopocTb
MonHomep Wuuipatop ronuMepa MOJIUMEPHU3AIHN
e = = T, Bpewms, u

o) ~ ~ o s 0

IIBIT 2 - C Yo/qac

orierTa ~ S = ~ =3 = r % o MOJIB/JI-C

= g g %o/MUH

JIABOPATOPHAS PABOTA Ne 2
INosmmepu3anys B CycrieH3uH
1.1. Ilens pabomor:
HccnenoBanve BIMSIHUSL YCIIOBMM TONMMEPU3AllMM HA CBOWMCTBA TOJIMMEPA,
HOJIMMEPU3ALIMEN B CYCIIEH3HU.

1.2. Iloozomoseka k pabome:

1 M3yunth 3aKOHOMEPHOCTH PAJMKAJILHOM ITOJMMEPU3AIMU 110 PEKOMEHOBAHHON JIUTEPAType U KOHCIIEKTY
JIEKIUH.

2. B paboueii TeTpau peicTaBuTh:

a) CXEMbI PEAKIMH OT/ICIBHBIX CTa UM HOIMMEPU3ALIHY;

0) KMHETHUYECKHE YPABHEHUS, ONMCHIBAOIIME MTPOLIECC MOIMMEPHU3AIIMK B CYCIICH3UH (3aBUCHMOCThH CKOPOCTH
MOJIMMEPU3AIIMA W MOJISKYJISIPHOM MacChl OT TEMIIEPaTyphl IPOBEACHHUS PEAKIIMH, OT BPEMEHHM CHHTE3a, OT
KOHIIEHTpAI[H HHUITHATOPA).

3. Harmicate ypaBHEHHE MOJIMMEPU3AIMKM CTHPONA, METHJIMETAKpHIATA B TIPUCYTCTBHM TIEPEKHUCH JIaypuia |
TIMHATPIIIA a30-OFC-M30MaCIISTHON KUCIIOTHI B KAUeCTBE HHUITUATOPA.
4. TlomroTOBHTH M 3AIIOHUATE TAOJHUITHI TS 3aIFCH PE3YIIHTATOB.
1.3. Pabouee 3a0anue:
1 TIlpoBectn moONMMMEpHBAIMIO CTUPOJIA, METHIIMETAKpIIIaTa IO OHOM W3 PelenTyp, MPUBEICHHBIX B TaOmwIle, Ipu
cremytorieM pexume: 85-90°C -24., 98-100°C -1 1.
2. Onpenenuth BBIXOJ oMepa (B T U %).
3. Pe3ynbTarhl ONBITOB CBECTH B TAOMHILY.
1.4. IIpuéopet u peaxmuegol:
PeakTyiBbL:
Cmupor, merrmverakprmar 1Ipubop st cycrieH3HOHHOM
(cBexeneperdantbie) - 20-40 M,

MOJTY4aeMOr0  PaUKaIbHON

IIpubopsr:

TmoyMepr3aItin (puc. 1.);

JWMCTIUTIPOBAaHHAsS Boza - 40 Mit; BOJIsIHAs OaHs;
niepexuch naypra mwm JJAK - Konba byHzeHa;
B COOTBETCTBUU C PELICTYPOI;
CTaOMIN3aTOop - B COOTBETCTBUM BOpoHKa broxzepa;
C PeLenTypOii;
yanika [ lerpu win yacoBoe CTeKno
dopma 3anucH pe3yJIbTATOB
Ne 3arpy3ka Bpe-
M, Brixon
MOHOMEp HHULAATOP BOZA CTabUIM3a-Top gac. onuMepa
T°C
Bec. | Bec. | % or | Bec. | % or | Bec. % ot 0
r r %
9. . MOH. 4. MOH. 4. MOH.
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Puc.1 Ipubop /uist CyCIeH3MOHHON MTOIMMEPHU3AITUN
1 - kpyrnononHas 3*-ropnas konba
2 - MelajiKa ¢ MPUBOAOM U TUAPO3aTBOPOM; 3 — 00OpaTHBIN XOJIOAUIBHUK

15, Memoouueckue pexomenoayuu no 6bINOTHEHUIO IKCHEPUMEHMATLHOU YaCHU

B crakane (rwm nipobupke) pactBopstoT 0,34 T OMMBHHIIIOBOTO crupTa B 60T MUCTHIDIMPOBAHHON BOIBI TIPH
HarpeBaanu 10 60°C.

BomHbIif pacTBOp MONMMBUHUIIOBOTO CITMPTA, OXJIAXKIICHHBIM JI0 KOMHATHOM TeMIepaTypbl, 3aJIMBaloT B 2*-3"-
TOPIIyI0 KOJI0Y eMKOCTBIO 250 M1, CHAOKEHHYIO MEIAIKON 1 00PaTHBIM XOJI0AMILHUKOM.

3areM OT/IENTBHO B MOHOMEPE PACTBOPSEOT MHHIUATOP: ITEPEKUCH JIAYPHIIA WITH JMHUTPIIT a30-0MC-M30MACIISTHOM
kuciothl. [Tocie momHoro pacTBopeH sl HHUIIMATOPA CTUPOJT BBIIMBAIOT B KOJIOY.

Brmowaror Memmasky, ImycKaroT BOIY B XOMOAMIBHHK U OITyCKaloT KoiOy B BOITHYTO OaHto. [Ipn nHTEHCHBHOM
TIepeMeIMBAHNH TIOTHIMAFOT TemItepaTypy 10 80°C 1 POBOIAT MOMMEPHU3AIIHIO TT0 33 ]AHHOMY PEXKHMY.

CKOpOCTh MEIIATIKH PEryTMPYIOT TaK, 9TOOBI CTHPOIT pa30MBAIICS Ha OTICIBHBIC MAPUKH (TPAHYJIIHI) HEOOTBITION
BEJIMYMHBI, HE COSAMHSSCH B OOIIYI0 Maccy. YCTaHOBJICHHYIO B Hawaje IIPOIEecca MOCTOSHHYIO CKOPOCTh MEIIAIKH
HEOOXOAMMO TIOIIEPKUBaTh B TEUEHHE BCEro Ipolecca MONMMEPU3AlliH, HE JIOIMyCKas OCTAaHOBKH MEIIAJIKA BO
M30eKaHNE CITUTTAHMS TIAPHKOB M 00pa3oBaHUs OechOopMEHHOTO KOMKa ITOJIMMepa

B Gane pexomeHIyeTcs TOUIepKUBATh 3aIaHHYIO TEMITEPATypy, HE IOMyCKas Meperpena

KoHTpornem okoHUaHIS PeaKIi MOKET CITY)KUTH OITYCKaHHE IIAPUKOB MOIMCTAPONA Ha JTHO KOJIOBI BCIIE/ICTBHE
YBEIIYEHNS MX TUIOTHOCTH TIPH KPaTKOBPEMEHHON OCTaHOBKE METIIAITKH.

["oTOBBII IPOAYKT OT(PUITHTPOBBIBAIOT, IPOMBIBAFOT, MPOCYIIMBAIOT U B3BEITUBAIOT.

[TpoMBIBKY OCYIIECTBISIIOT AWCTIUTMPOBAHHON BOIOH, HCIONB3Ysl BOPOHKY broxHepa m xomOy byHzena

[IpoMebITBIE TpaHyIBI TTepeHocAT BO B3BemeHHyto Yamky Ilerpn u cymar npu 50°C B TepMocTaTe WM CYIIMIEHOM
mkagy (Tabm. 1).

PenenTypsb! 1151 HOTy4eHHs] NOIMCTHPOIIA B CyCIIEH3MH (B Bec. I)

Howmep penenrypbt
KommoneHTsr

1 2
Crupon 10 10
Bona mucrunnupoBaHHast 60 25
Iepexucs naypuia 0,5 -
[TonUBUHUIIOBBIN CIUPT 0,34 0,5
Jyrmmprn a30-Orc-M30MAacIsTHON KHACIIOTBI - 0,1
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JIABOPATOPHAS PABOTA Ne 3

Onpeiesienne BSI3KOCTH M MOJIEKYJ/ISIPHOIT MAcChI IOJIMMEPOB

Ilens pabomer:
W3MepuTh BA3KOCTH PACTBOPOB IMOJMMEPA U BHIUUCIIUT €r0 MOJICKYJISIPHYIO Maccy.

Ilpubopo:

- KOJIOBI C TIPUTEPTHIMH MPOOKaMU MKOCTBIO 25-100 M1,

- TpalyupOBaHHas! IUIIETKAa eMKOCTHIO 5-10 M ¢ aenenusivu 1o 0,2 Mo,

- Bucko3uMerp Yoemiona ¢ auamerpom 0,5-1,5 mi,

- TepMOCTAT JJIs1 IOAJIEpKAHUS TeMIepaTypsl u3Mepenus ¢ TouHoctsio 0,01°C.

- PE3MHOBAs IpyIIa,

- crexysiHAbBINA QubTp [otra Nel mmu Ne2,

Buckosumerp VYOemnoma MO3BONSET ONPEACTUTh BSI3KOCTh PACTBOPOB TMOJNHMMEpa IPH  Pa3IddHBIX
KOHIICHTPAIHSIX.

4 5 6
“ o
MulC Iny_ 1 X7 °
e f'}'qm“ D S; A 2
6 16 1 5
3
i 15
5
14 14 i
],3 Lol 1,3 L
e a0 03 g .
G, 2/100mn

Puc. 1. Buckosumerp Yoemwiona

1 - pe3epByap;

2 - I3MEPHUTEIIBbHBIN [IAPHK;
3 - KanwuIp;

A, b - MeTku;

4,5, 6-TpyOKu

Iloozomoeka euckozumempa:
Bucko3umMerp TIaTebHO MOIOT TOpsdeil XpOMOBOW CMEChO, 3aTeM OONBIINM KONUYECTBOM TOPSUEH BOBI,
OIOJIACKUBAOT NUCTUILIMPOBAHHOM BOAOH U CyIIAaT.

Iloozomoeka nonumepa:
O6pazen nomuMepa HEOOXOIUMO OYHICTHTH OT MIPAMECEH TIEPEOCAKICHIEM H BBICYIIINTH J0 IIOCTOSHHON MacChl

B BaKyyM - Kady.

Ilpuzomosnenue pacmeopa nonumepa:

W3menbueHHbIH 1 BBICYILICHHBIA MTOMMMEP PacTBOPSIOT B MOAXOAIIEM PACTBOPHUTENE (JUI KOTOPOro B Hape ¢
JaHHBIM TIOJIMMEPOM MMeroTcsl Tabnuunble AanHble K n o). PactBopuTens npeaBaputensHO HEOOXOAMMO HeEperHaTh.
Hagecky nonmimepa noaOuparoT TakuM 00pazoM, YToOb! ISt HICXOAHOTO PACTBOPa MONMMEPA OTHOCHTEIIBHAS BSI3KOCTb Tom =
1,5 npu Temmiepatype m3MepeHus. PactBop GUIBTPYIOT OT B3BEIIEHHBIX YACTHI] Yepe3 CTEKIIHHbBINA (GuabTp Nel mmm Ne2.
Js vcKTIoYeHns] BO3MOKHOCTH W3MEHEHHUS! KOHLEHTPALIMKM PacTBOpa MEPBYIO, O4YeHb HEOONBIIYIO MOpLMIO (GuibTpara
OTOpAachIBAIOT.
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Ilposedenue uzmepenuii:

B Buckosumerp uepe3 TpyOKy 4 HaJWMBAalOT OKOJIO 5 MJI PAacTBOPUTENS, YCTAHABIMBAIOT BHCKO3UMETP B
TEpMOCTaT U BBIIEPXKUBAIOT Npu Temrieparype m3mepenust 10-15 mun. K TpyOke 5 mprcoemvHsSIOT pe3sHHOBYIO TPYLIY,
3aKpBIBAIOT KpaH HA TpyOKe 6 M C TIOMOLIBIO IPYIIM TPKIBI MPOMBIBAIOT KAMWLLIP 3 M U3MEPUTENBHBINA MApUK 2,
BCAachIBast )KUJKOCTh Ha | cM BbIIIe BepxHei MeTku. [locie 3Toro cHOBa 3aMoNHsIIOT KANWILIIP U K3MEPUTENBHBIN IIapHK,
OTKPBIBAIOT KpaH Ha TPpyOKe 6 W OTMEYAIOT 110 CEKYHJOMEPY BpeMsi UCTEUEHHSI PACTBOPUTENS OT BEpXHEW 10 HUKHEH
METKH U3MEPUTENILHOrO Iapuka 2.

Bpemst cTedeHus ompeAensioT He MeHee 5 pa3 ¥ OepyT cpelHee 3HaueHHe.

Ecimm pesympraThl m3MepeHuii ornmvarorcst 6onee yem Ha 0,2 cek., UX OTOpachiBAOT M COOTBETCTBEHHO
YBEJIMUUBAIOT YUCIIO U3MEPEHHUI.

OrnpenenuB BpeMst UCTEUEHUsI PACTBOPHUTENS 1o, pau., CIMBAIOT PaCTBOPUTEND Yepe3 TPYOKY 4, BBIIABINBAS €r0 13
KaImuJutsipa Mpy TIOMOLIY TPYIIH, a 3aTeM yAASIOT OCTATKH PACTBOPHUTENS BOIOCTPYHHBIM HACOCOM, TIPUCOCIMHEHHBIM K
TpyOKe 4.

B cyxoii Bucko3umeTp uepe3 TpyOKy 4 BHOCST TpaJiyMpOBaHHOM NMHUITETKOM SMIT pacTBopa IOJMMEpa W CHOBA
YCTAHABJIMBAIOT BHCKO3UMETP B TepMoctar. [locne 15-TM MHHYTHOTO TEPMOCTATUPOBAHHS MPOMBIBAIOT KAMILLIP W
W3MEPHTENBHBIA APHK YKa3aHHBIM BBIIIE CIIOCOOOM M M3MEPSIFOT HE MeHee 5 pa3 BpeMsi HCTedeHHs pacTBopa i, He
3a0bIBas [IPU 3TOM OTKPBIBATh KpaH TPyOKH 6.

Ecmu 1Mom, FICXOMHOTO pacTBOpa OKa)KeTCsl 3HAYUTENBHO Oonblie 1,5, TO pacTBOp pa30aBisIIOT B BHCKO3UMETPE,
N00aBIISI TIMTIETKON OIpeesieHHOe KOMMUecTBO pactBoputess. [locnme mo0GaBieHus] pacTBOPHUTENS PacTBOP TIIATEIHHO
TIepEMEIIMBAIOT HATHETAHNEM BO3/IyXa IPYIIEH depe3 TpyOKy S5 TIpH 3aKPHITOM KpaHe TPYOKH 6.

Kaxaprii pa3 mocie pa30aBiieHus KaryusIp ¥ U3MEPUTEIBHBIA TIAPHK TPHKIBI TPOIIOIACKUBAIOT PACTBOPOM.
Ecmu o MeHbIIIE 1,5, TO IPUTOTABITMBAIOT HOBBIH, 60JIee KOHIIEHTPHPOBAHHBIN PacTBOP.

PactBOp C Mo OMM3KON K 1,5, paz0aBISsFOT IS TIOCIEMYONMX W3MEPEHU BS3KOCTH TaKUM 00pa3oM, YTOOBI
VHTEPBAJIbI TMOMY9aeMbIX KOHIIEHTpauuid ObIM MPHONM3UTENBHO OAWHAKOBBL [l 3TOro k 5 MiI Takoro pacrtBopa
nocnenoBaTenbHo modasisor 0,75; 1,0; 1,25; 2,0 u 4,00 M1 paCTBOPHUTEIS, TIPHYEM Tom, HAHOOIEE pPa30aBICHHOTO
pacTBopa He IOJDKHA OBITh MeHBIIE 1,1.

BpeMst ncTeueHw s MOTy4aeMbIX TaKKM 00pa3oM pacTBOpoB ¢ KoHteHTparusMu Ci, Cp, Cs, Ca 11 Cs 0003Hadaercs 1y, B,
t3, 14, t5 (C1 - KOHITEHTpAIWsT HCXOMHOTO PACTBOPA).

[lo oxoHuUaHWM W3MEpEHWI pacTBOp BBUIMBAIOT W3 BHCKO3WMMETPa, a BHUCKO3UMETp 2-3 pa3a TIIATETHHO
MIPOMBIBAIOT PACTBOPUTENEM C O0s3aTeTbHBIM MHOTOKPATHBIM IPOMBIBAHHEM KAIMUIAPa M M3MEPUTENIHFHOTO IMIAPHKA,
TIOCJIe Yero TPOBEPSIOT BpeMsi MCTEUeHHs! pacTBOpHUTENs {0, «wu. CpemHee 3HaueHue 0 JOKHO BOCHPOM3BOIUTHCS C
TogHOCTHIO 110 0,2-0,3 c. PesynbTaThl n3MepeHni BHOCAT B TaOJHILY.

Bpems ucredyenusi pacTBOpOB NPHU U3MEPEHUH BA3KOCTH

PactBOpuTenn PacTtBOpsI monumMepa PactBopuTens

tO, Hau. tl t2 TS t4 t‘i to, KOH.

st pacTBOpa KakI0il KOHLIEHTPALUU IPOBOAST 5 U3MEPEHUI U ONPENESIOT CPEAHEE 3HAUECHUE U
omOKy M3MepeHnH.
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Oopabomka pe3y1omamos IKCHepumMenma:

t

OTHOCHUTEILHAS BI3KOCTD: Do, = —
ot
0

n—-n, t-t

YenbHas BA3KOCTL: 77, = ——— = " =10,,, —1  lIpUBeNcHHAA BASKOCTL: 77, . =
o 0

77y0.
C

Puc.2. 3aBucuMoCTb NpUBEIEHHOMH BSI3KOCTH 0T KOHIEHTPAIUM PAcTBOpA NojiuMepa

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

77y().

XapakTepuCTHIECKasl BI3KOCTh. [77]: lim

C—-0

3aBUCHMOCTD XapaKTePUCTHYECKOH BA3KOCTH OT MOJIEKYIIIPHOM Macchl monuMepa (ypaBHeHne Mapka —
XayBUHKA):

[7]=K-M*
3HadyeHue KOHCTAHT K ¥ oL TSt HEKOTOPBIX Tap MOJMMEP-PACTBOPUTEINH IPHUBEICHBI B Ta0. 2.
Tabnuma 2
TITomumep PactBopuTens T, °C K-10* o
[onuakpunonutpun (ITAH) Jumernndopmamu g 25 3,92 0,75
[Monumerunmerakpunat (IIMMA) Aneron 20 452 0,62
HoneTHbo Benzon 20 1,23 0,72
P Tonyon 25 1,7 0,69
[TonMBUHUIIOBBIN CIUPT Bona 25 3,0 0,50
[MonuyTnnenrepedranar denon 50 5,52 0,71
3aoanue:

HOJ’Iy‘{I/ITC OT MIpenoAaBaTeiid MOJUMEP U PACTBOPUTCIIbL, COCTABLTC IIJIaH HCCJ'IGZ[OBaHHfI. Ha ocnoBe
OKCIICPUMCHTAJIBHBIX ~ JaHHBIX pacchTaﬁTe MOJICKYJIAPHYIO MacCy MojJuMmepa. PeSy.l'ILTaTBI OKCIICPUMCHTA
Oq)OpMI/ITe B BUJC Ta6J'H/II_U:I u c;[eﬂaﬁTe BbBIBOJbI.
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TecToBble 3a1aHNsl K PYOeKHBIM ATTECTAIIMOHHBIM KOHTPOJIbHBIM Pa0d0TaM Mo IMCUHHILINHE
«BbIcokomoJieKyJIsipHbIe coequHeHus» (0opasubl) (IK-1, ITK-2)

baok 1

IIpy aHMOHHOW MOJMMEPU3ALUU PACTYILHE LIETH HECYT HA KOHIIAX
YaCTUYHbBIN WJIM TTOJIHBIN MOJOXKUTEIbHBIN 3apsi

YaCTUYHBIN WM ITOJHBIA OTPULATENBHBIN 3aps]

CBOOOHBIN paJuKal

KaTUOH-paauKal

KaTanmaTopaMH aHHUOHHOM TMMOJIMMEPHU3AaLIU ABJIAKOTCA
QJICKTPOHOAKICIITOPHBIC BEUICCTBA
QJICKTPOHOAOHOPHBIC BEIUICCTBA

IIPOTOHHBIC KNCJIOTHI

AIIPOTOHHEBIC KHUCJIOThI

K aHnonHOI nmonuMepr3anyuy CKJIOHHB MOHOMEPHI

C IIOBBILICHHOM SHEPTUEH CONPSKEHUS

C IOHM)KEHHOM 3HEPTrUel CONPSHKEHUS

B MOJIEKYJIaX KOTOPBIX OTCYTCTBYET CONPSIKEHUE

OTHOCSIINECS K OKCOCOESAMHEHUAM (KapOOHUIHHBIM COETMHEHUSM )

K aHMOHHOI noauMepr3anuy CKIOHHBI T€ U3 MOHOMEPOB, Y KOTOPBIX 3JIEKTPOHHAS INIOTHOCTh ABOWHOM CBS3H
=

ITOHMYKEHA JIEKTPOHOAKIENTOPHBIMY 3aMECTUTEISIMHU

MTOBBIIICHA MIEKTPOHOAKIIENITOPHBIMY 3aMECTUTEISIMHU

ITOBBIIIECHA 3JIEKTPOHOAOHOPHBIMHA 3aMECTUTCIIAMU
ITOHMI)XEHA 3JICKTPOHOAJOHOPHBIMHU 3aMECTUTEIISIMMU.

KartanuzaTopaMy aHMOHHOM MOJIUMEPHU3AIIUH ABJISIIOTCA
ocHOBaHMs JIpronca

IIETTOYHBIC METAJLTBI

kuciotsl JIbronca

MIPOTOHHBIE KACIOTHI

katanmzaTopsl @punens-Kpadrca

KaTanuzatopamu aHMOHHOUN NOIMMEPU3ALUH SBISIOTCS
OCHOBaHUSI, METAJNIOPTaHMUECKHUE CONUHEHNUS
karam3aTopsl Opunens-Kpadrea

aMHJl KaJns

KHCI0THI JIbtonca

AKTHBHBIMH KaTaJIN3aTOPaMH aHUOHHOH IMOTMMEPHU3aLnH SBISIOTCA MPOLYKTHI, 00pa3yroLecs Ipy NPOIyCKaHUH
os1e()HOB Yepe3 cMeCch HATPUHAIIKWIIA, aJIKOTOJIATa U TaJOreHula HaTpHsl, Ha3bIBaeMble

AJIKOTOJISITHBIE KAaTaJIN3aTOPBI

0s1e()HOBbIE KaTaJIN3aTOPEI

"ar(pUHOBEIE KaTaau3aTOPHI"

QJIKMJITaIareHUIHbIE KaTaJIu3aTophl

K annonHoi nmonumepusanuy 6oee CKIOHHBI MOHOMEPHI ©
3JEKTPOHOJOHOPHBIMU 3aMECTUTENIAMU

MOBBIILICHHON YHEPruei conpspKeHus (CTUPO, TUEHBI)
MTOHM)KEHHOMN 3HEPTUei CONpsKeHUs
3JIEKTPOHOAKIENTOPHBIMH 3aMECTUTENIMHU
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DeKTPOHOAKIETITOPHBIE 3aMECTUTEIH B MOJIEKYJIE MOHOMEPA
CIIOCOOCTBYIOT OTLICTUICHUIO aHUOHA

CIIOCOOCTBYIOT MPHCOCIUHEHHIO KaTHOHA

CIIOCOOCTBYIOT MPHCOCANHEHHIO aHHOHA

HE BIUSIOT HA PEAKIIMOHHYIO CIIOCOOHOCTh

[IpencrapienHas peakiusi OTHOCUTCS K CTaIUU

. - _
KNH, = K  + NH, — H,N-CH,-CHR

K+
nHAIMApoBaHus B npucyrcteun KNH? B cpene »kuakoro aMmmuaxa
pocra 1enu
0OpbIBa IISTTH
JETHIPUPOBAHUS

B nmpucyrctBun Metanopranndeckux coenuHennii (R'-Na) o6pazoBaHue aKTUBHOTO LIEHTPA MPOUCXOAUT IMyTEM
00pa30BaHUs HEUTPATILHOTO KOMILIEKCa

MIPUCOEINHEHN] MOHOMEpa K KaTHOHY KaTalnu3aTropa

MIPUCOEIMHEHNs] MOHOMEpPa K aHHOHY KaTajln3aTopa

BHEJIPEHUSI MOHOMEpA 110 MOJISIPU30BAHHON CBS3U METAIUI-yIJIEPOJ

[Ipu aHMOHHOI TONTMMeEpH3aNyy, B MPOLIECCE POCTA IIETTH, MOHOMEP 3aHUMAET MECTO MEXIY
3aHUMAaeT MECTO MEX]Iy MaKpOKapOKaTHOHOM U MTPOTHBONOHOM

3aHUMAaeT MECTO MEX]Iy MaKpOKapOaHMOHOM U TPOTHBOHOHOM

MIPUCOEINHACTCS K MaKPOPaIHKAITy

TIPUCOENHSAETCS K IPOTUBOHOHY

DneMeHTapHOE 3BEHO MaKpOMOJIEKYIIbI MMOIMMETHIIAKPUIIATa, TTOTYYaeMOoro aHMOHHOHN TOJIMMepH3aIien
-CH,-CH-
0=C-OCH,
- CHz - CH(COOH) -
- CHz - CH(CHO) -
-CHZ-CliH—

O-CO-CH,

QHCMCHTapHOC 3BCHO MaKpOMOJICKYJIbI ITIOJIMBUHUJIAETATA, ITOJTYyYECHHOT' O aHMOHHOU HOJ'II/IMepI/I?;aHI/ICﬁ
- CH; - CH(COOH) -
-CH,-CH-

0=C-OCH,
-CH,-CH-

O-CO-CH,

[IpuHnMnuansHONH 0COOEHHOCTHIO AaHUOHHOH MOTMMEPHU3ALNH SIBISETCS TO, YTO B ONPEACTICHHBIX YCIOBUAX OHA
MpOTEKaeT

0e3 peakui MHULIMMPOBAHUS

0e3 pyIeMeHTapHON peakuy epenadn Lernu

0e3 pyIeMeHTapHON peakuy o0pbIBa LEeNn

¢ oOpazoBaHHeM ">KUBBIX" ITOIMMEPOB

YCTaHOBJ'IeHO, 4TO CKOPOCTh aHUOHHOU NMOJIMMCpHU3allui TPONOPIHUOHAJIbHA

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

v =k [M] -V [Kt]

KBaJApaTy KOHOCHTPAlIUU MOHOMEPA U KOPHIO KBA/IPATHOMY M3 KOHUCHTPAIUU KAaTaJIn3aTopa
v =k[M]/[Kt]
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MoHoMepBI, BCTYNAOILIME B AaHUOHHYIO ITOJIMMEPU3ALINIO, 110 PEAKIIMOHHON aKTUBHOCTU MOYKHO PACIIOJIOKUTH B
pax:

OyTaaueH>MeTUIMETaKpUIIaT>METaKPHIOHUTPHIL>CTHPOIL>AKPHIOHUTPIIT
CTHPOJI>METHIIMETaKpHUIIAT>aKpHIOHUTPUIT>0yTa e

AKPUIIOHUTPHIT>0yTaHuEeH>METHIIMETaKPUIIAT>CTUPOIT
AKPHIIOHUTPHIT>METAKPUIOHHTPHII>METHIMETAKPIIIAT>CTUPOI>0yTaareH

[Ipu annoHHON MoONMMepU3alK AUEeHOB (OyTaJveHa HATpPUEM) JIBa paJuKaI-HOHA COSTUHSIIOTCS ¢ 00pa3oBaHHEM
auMepa

noauMmepa

paaukana

KaTHOH-paanKasa

OOpBIB 11eMTU TPY AHKOHHOW MOJIMMEpU3alluH

MPOMCXO/UT B PE3yJIbTATEe CTOINKHOBEHHS MOHA KAPOOHHUS PACTYILEH LK ¢ aHHOHOM
CBS3aH C IPUCOEIUHEHNUEM IIPOTOHA

CBS3aH C OTLIETNIEHUEM MOJIEKYJIbI BOZBI

CBsI3aH C OTILEIUICHUEM IIPOTOHA

[Tonmumepnzarus, mpoTekaromnas 4yepe3 00pa3oBaHre HOHOB HA3bIBACTCS
paluKaIbHON

HOHHOM

srepuduKanmuent

KOH/JIeHcaIuen

WNunnpatopaMu aHHOHHOH MTOJTUMEPH3AIINH SBJISTIOTCS] COSANHEHHUS, CIIOCOOHBIC
00pa30BBIBAThH PAJUKAIIBI

TeHEPUPOBATh PEAKITMOHHOCIIOCOOHBIC aHHOHBI

TeHEpUPOBATh PEAKITMOHHOCIIOCOOHBIC KATHOHBI

00pa3oBBIBaTh HOH-PAIUKAIIBI

IIpu aHMOHHOM MOJUMEPU3AIUU PACTYIAsl IIENb UMEET
HE UMEET 3apsjia - HeUTpaabHa

HMMeEET OTPUIATENFHBIN 3apsij

MOJOKUTENBbHBIN 3apsi

Peaxrus HHUITMUPOBAHMS B AHMOHHOM TTOJIMMEPU3AIINH 3aKITI0YaeTCS BO B3aUMO/I CHCTBUN
KaTHOHA C MOHOMEPOM

aHMOHA C MOHOMEPOM

CBOOOTHOTO paJiiKalia C MOHOMEPOM

MOHOMEpa ¢ KOMIJIEKCHBIMU COSAMHEHUSMHU TIEPEXOTHBIX METAJIOB

B Kkakux pacTBOPHUTENISIX OOBIYHO MPOBOASAT AHHOHHYIO TTOTHMMEPU3ALIHIO
B kucnotueix (CH3COOH)

B ocHOBHBIX (NH3 , %)

amdorepubix (H20)

B HepTHBIX (CsH14)

baok 2

HoHHO-KOOpIMHAIIMOHHOW TTOMMEpH3aIiei Ha3hIBAIOT KaTATMTHYECKHH MPOoIiecC 00pa30BaHUs MaKPOMOJIEKYI, B
KOTOPOM CTaJINU pa3pbiBa CBSI3M B MOHOMEpE:

MpEAIECTBYET BOSHUKHOBEHHE KOOPAMHALIMOHHOI'O KOMILJIEKCAa MEXAY MOHOMEPOM U aKTUBHBIM LICHTPOM
MpEeAecTBYET BOSHUKHOBEHUE MaKpOpaIuKaa

MPEAIECTBYET BOSHUKHOBEHUE MAaKPOKATHOHA

MpEeAIECTBYET BOSHUKHOBEHHUE MAaKPOAHHOHA
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M OHHO-KOOPIMHAITMOHHOHN MTOTUMEPHU3aIIieH Ha3bIBAIOT
KaTaJInTHYECKUH TIPOIIeCce

CBOOOTHO-PaIMKAIILHBIN TIPOIIECC

mpoliecc reaeodpa3zoBaHus

nporecc 00pa3zoBaHus KOJJIOHIOB

Kartamuzatopsr Lurnepa-Hatta 3710:
komrmaekchl Al(CzHs)s ¢ TiCla
FeBrs;

TIC|2 C AI(CH3)3

TiCly

AHVOHHO-KOOPIMHAIIMOHHAS TTOTMMEPHU3aIIHsI POTEKAET C YIacTUEM
karanm3atopoB Opunensa-Kpadrca

katanuzatopoB Llurnepa-Harra

MMOCTMETAJIJIOLIEHOBBIX KaTaJINn3aTOPOB

JINTUMOPTraHUYECKUX COEIMHEHUMN

KommnekcooOpazoBaHrue MOHOMED - KaTaIu3aTop 00yCIIaBIMBaeT BO3MOXHOCTh CHHTE3a
TEPMOPEAKTUBHBIX MTOJTUMEPOB

ATAKTUYECKUX MOJIMMEPOB

CTEPEOPEryJIAPHBIX MOJIUMEPOB

CIIOCOOCTBYET CHUKCHUIO MOJIEKYJISIPHON MacChl IoJuMepa

KarannzaTopsbl, BBI3BIBAIOIINE CTEPEOPETYIMPOBAHKE B IIPOIECCE MTONMMEPH3AIHN Ha3bIBAIOT
HecTepeocH e puaecKuMu

HECTEPeOCeIeKTUBHBIMU

CTepeOCeIeKTUBHBIMHA

cTepeocnenupuIecCKuMu

Hawubomnee pactipoctpanenHbit katanuzatop L{urinepa-Harra

koMmIuieke BF3 ¢ Bogoi

KOMILUIEKC HUHTHJIPHHA C aMMHAAKOM

KOMILIEKC HUTPONPYyCCHIa HATPHS

koMIniekc terpaxnopuaa turana TiCls ¢ Tpratunamomuanem Al(CoHs)s

HoHHO-KO0Op AMHAIMOHHAS TTIOJIMMEPHU3aNNs OTINYAETCS OT HOHHOH TeM, YTO aKTy NPHCOSIUHEHHS MOHOMEpa
MPEIIIECTBYET €ro KOOPMHAIMS Ha KaTaIn3aTope

MPEIIECTBYET €r0 HOHU3AINS B PACTBOpPE

CHoco0CTBYeT (POTOXUMHUYIECKOE HHUITMHPOBAHUE

MPEIIECTBYET €ro KOOpAWHAIMS Ha aKTUBHOM IICHTpE

IIpu nonmumepu3zaunu Ha kataauzatopax Llurnepa-Harra koopaunanus

obecreynBaeT MPUCOSANHEHNE MOHOMEPA B OIPENIETICHHOM IIPOCTPAHCTBEHHOM ITOJIOKEHHU
obecreunBaeT NPUCOSANHEHNE MOHOMEPA B OECIIOPSJOYHOM IPOCTPAHCTBEHHOM ITOJIOKEHHH
croco0cTByeT ycuieHuro cBsi3u Ti - C

croco0cTByet ociabnennto cBs3u Ti - C

baok 3

Kaxoro criocoba monumepu3anuu He CyIIeCTBYET
MOJTUMEPHU3aIns B TBEPAOH (aze
MOJIMMEPU3ALIHS B MACCe

MOJIMMEPU3ALIMS B CYCIIEH3UU

MOJIMMEPU3ALIMS B TA30BOM pas3psiie
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Crioco0ObI IPOBENICHUS TTOTMMEPU3AITUU
B OJIOKE

B pacTBOpe

B MaTpHIIC

B BaKyyMe

brnounas nonumepusanys 3aKII04aeTCs B IOJIMMEPU3allui MOHOMEPa
B BOJIC

B IIPHCYTCTBUH OPTaHUYECKOTO PACTBOPUTEIIS

B OTCYTCTBHHU PAaCTBOPUTECIIA

B TBepaoii (haze

bitouHast nonumepusanus Takke Ha3bIBaeTCs
HOJIMMEPU3ALIMENA B BAKYyME
MOJINMEPU3ALMEN B MacCe

MOJIMMEPU3ALUEN B IMYIIbCUU
MOJIMMEPU3ALUENA B CYCIIEH3UU

ITo mepe monmuMepu3amnyu B OJ10Ke
3aTPYAHSIETCS OTBOJ TEIlIa
YMEHBITIAETCSI BA3KOCTH CPEIbI
YITydIIIaeTcst OTBOJ TeIjia
YBEITUIHBACTCS BI3KOCTH CPEIbI

biiounyto nonuMepu3aiuo NpoBOAsST

B IIPHCYTCTBUHU OPTaHMYECKHX TTEPEKHCEH
B npucyrctBun SnCls

B IIPHCYTCTBUH HHUIIHATOPOB

B IIPHCYTCTBUH MHHEPAIbHBIX KHUCIOT

brounyro monumMepr3anuo mpoBOasT
C MaJIoll CKOpPOCTBIO

C BBICOKOH CKOPOCTBIO

B OONBIIIOM 00BEME

B HEOOJIBITIOM 00bEMe

[To "makoBomy" crmocoOy mOMMMEpH3aIiH, B Ka4eCTBE CPEbl MPUMEHSIOT PACTBOPUTENH, B KOTOPOM
pacTBopsieTcsi TOIbKO MOHOMED

pacTBopsieTcss 1 MOHOMEP, U TMOTUMEp

pacTBOpsETCS TONBKO MOTHUMED

CymiecTByeT c11oco0 MOIMMEPH3aLHNY, IPOBOJSIINICS B PACTBOPUTEIE, B KOTOPOM
pacTBopsiercsi MOHOMEpP, HO HE PaCTBOPSIETCS ONKUMED

pacTBopsiercs IoJIMMeEp, HO HE PaCTBOPSETCS MOHOMED

pacTBopsiercsi H MOHOMED, U TTOJTUMED

B pacTBOpe npoBOAAT II1aBHBIM 00pa3oM
(hOTOXMMHYECKYIO TTOTMMEPHU3ALINIO
paanKaIbHYIO MOJIMMEPU3ALIUI0
KaTaJIUTHYECKYIO TTOTUMEPU3ALIHIO
HMOHHYIO IOJIMMEPU3ALIUI0

B kxauecTBe AMCIIEPCHOHHOM CpeIbl TIPH MOTMMEPH3ALUH B SMYIIBCHH O0BIYHO HCIIOJIB3YIOT
MHUHEPAIBbHYIO KHCIIOTY

BOJIY

a¢up

CIIUpPT
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B 3aBrcHMOCTH OT CI10c00a NPUTOTOBJICHHS AMYJIbCUU MOHOMEPA B BOJC M YCIIOBUH MPOBEIACHHS MOTUMEPH3 AI[HH
pas3uyaroT

OnouHYyI0

COOCTBEHHO dMYJIbCHOHHYIO (JaTEKCHYIO)

CYCIICH3UOHHYIO (KaleIbHYIO)

MAaTPUYHYIO

B kauecTBe 3MyIbraToOpoB NpHU 3MYJIbCUOHHOM MONIMMEPU3ANH TPUMEHSIOT
Kpaxmal

HATPHUEBBIC COIM aPOMATUYECKHX CYIIb()OKHCIOT

MbLIa

KJIETYaTKy

[eiicTBUE 3MYIBIaTOPOB COCTOUT B
YMEHBIIEHHE IMYJIbTUPOBAHNUS MOHOMEpPA B BOJIE
yBEIWYEHHUE IMYJIBIUPOBAHUS MOHOMEPA B BOJIE
YBENWYEHHE TOBEPXHOCTHOTO HATSKEHUS
CHIDKEHUE TTOBEPXHOCTHOTO HATSKEHUS

Co3anme MOBEPXHOCTHOM IEHKH MYJIBTaTOpa Ha KaIlIIX MOHOMEpPa
HE BJIMSET Ha CTAOMIIN3AIINI0 IMYIILCHU

CIOCOOCTBYET Pa3pyIICHUIO IMYJIbCUN

CIOCOOCTBYET CTAOMIIH3AIIUH IMYJIbCUH

CIIOCOOCTBYET MeCTa0MIH3AINH IMYIbCUN

MexdazHas OTHMKOHICHCAIUS TIPOBOTUTCS

B pacTBOpe

Ha rpaHuIle pasjena IBYX HECMEIIMBAIOIINX KUJIKOCTEH
B pacIuiaBe

B TBepaoi (asze

BonbImas mpoomKUTEeNbHOCTS )KU3HN paJuKaia HaOMoaaeTcs mpu
TTOJITMMEPHU3aINH B TBEpAOH (haze

MOJMMEpPHU3alliH B KHUIIKOU (aze

razoda3zHol ToTMMepPH3aITuu

CYCTICH3MOHHOW MOJTMMEpPHU3aIUN

CrabunnsaTtopamu 3MyJIbCHU IPU IPOBENCHUH MOJIMMEPHU3ALUH SBIISIIOTCS
KpaxMaJl ¥ TOJIMBUHUIIOBBIN CITUPT

METWILEIUIION03a U STUIICH

MOJMMETAKPUIIOBasl KMCIOTa U OEH30I1

K 4nciay oCHOBHBIX KOMIIOHEHTOB TPaJMLIMOHHOTO BapUaHTa SMYJIbCHOHHON MOJMMEPU3aLUN OTHOCSATCS
MOHOMED, BOJa

BOJIOPaCTBOPUMBIN MHUIIHATOD

PETYISTOPBI MOJIEKYJISIPHOIN Macchl

YKCYCHasi KHCJI0Ta

KanenpHas (cycrnieH3noHHas ) TOMMMEPU3aLUsl OTJIMYAETCS OT COOCTBEHHO SMYJIbCHOHHON TEM, UTO MOJIy4aeTcs
rpyboaucnepcHasi ra3oo0pa3Hasi B3BeCh

Oonee rpy0asi SMyJbCcrs MOHOMEpA B paCTBOPUTENE

TOHKas SMYJIbCUSI MOHOMEpaA B BOZIE

OJHOPOJHAS SMYJIbCUS
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Baok 4
[NonukonaeHcanus
HEeoOpaTHMBIH TpoLecc
LIETTHOW MPOLECC
CTYIIEHYAThIN IpoLecce
BO3MOKHa 00PAaTHMOCTh

[NomukoHaeHC Al - CTYIICHYATBINA MPOIECC TOTYUYSHHSI IIOJIMMEPOB U3
oS ()YHKITUOHAIBHBIX COCAMHECHUI

MOHO(} YHKIIMOHAIBHBIX COCAMHECHUI

OM(YHKIIMOHATLHBIX COCTUHCHHIA

BHHUJIOBBIX MOHOMEPOB

B romomnonmukoH1eHcauy y4acTBYIOT MOJIEKYJIbI

JIBYX MOHOMEPOB, COJIEPKAIMX OJAWH THUM (YHKIIMOHATBHBIX TPYIII

JIBYX MOHOMEPOB, COJIEPIKAIIETO JIBa THUMA (YHKIIMOHATBHBIX TPYIITT

OJTHOrO MOHOMEpA, COIEPIKAIIEro JIBa THIA (PYHKIIMOHATIBHBIX TPYIII

I'erepornonukonaeHcanys - peaklMu ¢ y4acTUEM MOJIEKYJI MOHOMEPOB, COJEPKALIUX Pa3IMuHbIe
(hyHKIIOHATBHBIE TPYTIHI

CIIOCOOHBIEC B3aUMOJICHCTBOBATH JPYT C APYTOM

HecIocoOHbIE B3aUMOICHCTBOBATH JIPYT C JPYrOM

CIIOCOOHBIC B3aUMOJIEHCTBOBATH C TPETHUM MOHOMEPOM

CxeMaTHIHO PEaAKITHIO IMOJTMKOHICHCAITNA MOYKHO 3aITHCaTh B BHJIC
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

JaiiTe Ha3BaHME MAaKpPOMOJIEKYJIE MOJIMMEpPa U KaKOM peaklrel MOJMKOHIEHCAIIMU MOTyYaeTcs
[—U—EHzEHz—D—E—@—E—]n
o o

TeTepOIOIUKOHICH CAIIHS
TTONTMATHIICHTepedTaIaT (JTaBcaH)
TOMOTIOTMKOH ICHCAITUST
MOJUTeKCad TUIICHA TUTIAMU/T

Kaxo#i TemmiepatypHBbIif peKUM CIEAyeT BHIOPATh IS OTYISHHS IToIMaMiIa ¢ 0oJiee BBICOKOH MOJIEKYISIPHON
Maccon

BBICOKHE TEMIIEpaTypPbl

CHavaJla HU3KHE, IOTOM HOBBILLICHHBIE TEMIIEPATYPHI

CHavaJla BBICOKHE, IOTOM IIOHMKEHHBIE TEMIIEPATYPhI

HU3KHE TEMIIEPaTyphl

B mporiecce monmukonaeHcay MOHOMepP(-bl) HCUEpITBIBAETCS (-F0TCS):
B KOHIIE Ipolecca

Ha PaHHUX CTa/IUAX PEAKIIUU

B CepearHe Mpolecca

ITonukoHgeHcanus

Bcera conpoBokaaercs Boiaenennem HMC
00BIYHO compoBOXKIaeTcs BoaenearneM HMC
He conpoBoxaaercs Boaenennem HMC
00BIYHO 00paTUMBIH MpoILece

Bcerjia HeoOpaTUMBIN TPOIIECC
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)Z[aﬁTe Ha3BaHHWC MOJIUMCPY, U K KAKOMY TUITY pCaKIINU IMOJUKOHACHCAIIUN OTHOCUTCA
OH

\@/ EH:“-\-\.\_\_
n

reTepOMOIMKOHICHCAITHS
FOMOITOJIMKOHI€HCAIUs
MTOJIUMETUICH(PEHOI
[Momudopmanbaerug

Peaknus ¢ ygyactreM MOJIEKYJI MOHOMEPA, COJIEPKAIIIET0 Pa3InyHble ()YHKIIMOHAIBHBIC TPYITITBI HA3BIBACTCS
TOMOIIOIHKOHICH CallH e

reTepoIoIMKOH/ IeHCaIuen

MOJIMIIUKIOKOH ICH Callu e

KOJbYaTO-1IEITHON ITOJIMKOHIeHCaIInei

Kakoii nporiecc mpoTekaeT ¢ BbIJIeIEHNEM HU3KOMOJIeKYISpHbIX mpoaykToB (H20, NHs, H2S)
MOJIMMEpU3aLUs

MOJINKOHICHCAITHS

KaTUOHHAas MOJIMMEPU3alus

AHUOHHAas IMOJIMMEpU3alunsd

JIuHelinbie MoaMMephl MOTYyYatoT

MIPH MOJIMKOHICHCAIMH MO YHKIIMOHAIBHBIX MOHOMEPOB

TIpH JIMHEHHOM TOJIMKOHICHC AN MOHO(YHKITNOHATEHBIX MOHOMEPOB
MIpY TUHEHHOW MTOMTMKOHIEHCANH OM(YHKIMOHATFHBIX MOHOMEPOB
MIPH TIOJIMKOHJICHCAITUH TPU(DYHKIIMOHATEHBIX MOHOMEPOB

TpexmepHbIe (ceT4aTble, CIIMTHIE) CTPYKTYPHI TOJIMMEPOB MOITYYaIOT

MIPH JIMHEWHOW TIOJIMKOH ISHCAITUH MOHOMEPOB ¢ OM(YHKIIMOHATBHBIMHU TPYIIIIAMA

TP TUHEHHOW MTOJTMMEPU3aIINd MOHOMEPOB € TPU(YHKITHOHATBHBIMH TPYITIAMH

MIPH TPEXMEPHOH TTOIIMKOHICHCAIIMH MOHOMEPOB C TPEMsI M OOJBIIIAM YUCIIOM (QYHKITMOHATBHBIX TPYIII
TIPH TTOJIMKOH/IEHCAI[IH MOHOMEPOB C ONMHOW (PYHKIIMOHATFHON TPYIIITON

Jl7ist IpolieccoB  MOMMKOHICHCAITUN XapaKTepPHbI CICSAYIONIHNE MapaMeTphl Impoliecca
CTPOGHHE DIIEMEHTAPHOT'O 3BEHA MOJMMEpPa OTJINYAETCS OT CTPOCHHS MCXOJHOTO MOHOMEpa
BO3MOXKHA 00paTUMOCTh TIpoliecca

HEOOpaTUMOCTD PEaKITHH

CTPOEHHE COCTABHOTO 3BEHA 3KBHBAJICHTHO CTPOSHUIO MOHOMEPA

HCYE3HOBEHUE MOJICKYJI MOHOMEpA B KOHIIE Mporiecca

PaznnuatoT paBHOBECHYIO M HEPABHOBECHYIO TOJIMKOHICHCALIUIO, IPUHIUITNAIBHBIM OTJIMYMEM 3THX IIPOLIECCOB
SIBIISICTCSL:

BO3MOXKHOCTb IIPOTEKaHMS B OOPATUMBIX MpoIieccax 00paTHBIX PeaKIUii

B3auMozercTBre nonuMepa ¢ HM nponykrom

HEBO3MOYKHOCTH ITPOTEKAaHUsI OOPATHBIX peaKIui

C HU3KOMOJIEKYJISIPHBIM ITPOIYKTOM IIOJIMMED HE B3aUMOJIEHCTBYET

[Ipexpamenne oopazoBanus monumepa (0OpBIB LENHK) IPH MOIMKOHIEHCALMH CBA3aHO C:
CHMIKCHHEM PEaKLMOHHON CIIOCOOHOCTH (PYHKIIMOHATIBHBIX TPYIII

BO3PACTaHHUEM PEAKLIMOHHON CIIOCOOHOCTH (DYHKIHMOHAIBHBIX TPYIIT

JIe3aKTHBAllMel KOHLEBBIX (DYHKIMOHAJIBHBIX IPYIII

aKTHBalWeH KOHLEBBIX (PYHKIIMOHAIBHBIX TPYII B KOHIIE ITpoIiecca

CHmKeHHe peaKIMOHHOHM clTocOOHOCTH (DYHKLIMOHANBHBIX TPYIIIT MOHOMEPOB CBSI3aHO C ACHCTBHEM (PU3HUECKHUX
(aKTOPOB TAaKMX, TaK:

BBICOKas BSI3KOCTb CHCTEMBI

HU3Kasl BI3KOCTb CUCTEMBI



BBIITAJICHUE MTOJIUMEPA B OCaJTOK
YBCIIMYCHUC JABJICHUS U TEMIICPATYPhbL

HazoBute HIXKE HpHBGI[eHHI;IfI HOJ'II/IKOHILCHCB,HI/IOHHI)II\/'I IMMOJIMMEP, KaKOBa €ro CTPYKTypa U 110 KaKOMY TUITY
PpCaKru MOJIMKOHACHCAIIUN OH MOJY4YCH:

(-NH-(CH,)s-NH-C-(CH,),-C-)n
I

TOMOIOJMKOHIEH AU

JINHEWHBIN

HAMJIOH

MOJIUaAMHU]L

Baok 5

Kakwue mpu3Haku OTIMYAIOT MOJIUMEPHI OT HU3KOMOJIEKYISIPHBIX COCTMHCHUMN
a) TI0Xasi PACTBOPUMOCTb; €) 3JaCTUYHOCTh;

0) HaOyxaHue Mpy pacCTBOPEHUH; K) HU3Kasi XPYIKOCTh;

B) HU3Kasi BA3KOCTb PACTBOPOB; 3) TePMOILIACTUYHOCTH;
I') BBICOKasI BI3KOCTh PACTBOPOB; 1) TEPMOPEaKTHBHOCTH;
) HECIIOCOOHOCTh K KPHCTAJLIH3AIIHH; K) 3JIEKTPOIPOBOIHOCTE?
0, T, €, K

a,0, 1,3, 1K
0,1, 1,¢e 3,1

Kakwue nonmmepsl MOTYT UCTIONB30BaThCSl B IPOU3BOJICTBE BOJIIOKOH
mo0bIe, HE3aBUCUMO OT THOKOCTH MaKpOMOJIEKYJT

TUHEHHBIE, THOKOIIEITHEIC

MPOCTPAHCTBEHHBIC, JKECTKOILICITHBIE

JUHEHHBIE, HKECTKOIICITHBIE

JUHEHHBIC U Pa3BETBIICHHBIC, THOKOICITHEIC

BerrecTBa, yepe3 KOTOpbIE OCYIIECTBISIETCS Mepeaaya ey Ha3bIBaIoTCs
AHTUOKCUJIAHTAMHU

aHTudpru3aMu

peryssTopaMu

KaTann3aTopaMu

VYKaXuTe KaTaau3aTopbl KATHOHHOW MOJIMMEPU3aluU
AICl;

Al(CzHs)3

TiCl4

SnCI4

B3anmopeiicTBie kKapOKaTHOHA ¢ MOJIEKYJIaMH MOHOMEPA MIPEICTABIISAIOT COOON PEaKI[HUIo
WHUIIMUPOBAHHUS TIpoIiecca

00pHbIBa TIeTH

PEeIUKIIM3AIT

pocTa nenu

OOpBIB 1IeNU peakuuy KaTHOHHOW HONMMEpPHU3aLiH CBSI3aH C:
OTIIENIJICHUEM ITPOTOHA

MIPUCOETNHEHNEM ITPOTOHA

3aMelIEeHHEM IIPOTOHA Ha aKTHBHYIO FaJ0r€HOBOJOPOIHYIO TPYIILY
MPUCOETNHEHNEM TMAPOKCUIBHON TPYIIIBI

42



Jns mpoTekaHus mpoliecca MHULUUPOBAHUS KATHOHHON MOJIMMEPHU3alMY B IPUCYTCTBUH KaTaln3aTOPOB
Opunensa-Kpadrca HeobxoauMo Haguume:

JOHOpa MPOTOHA (BOAA, MUHEpaIbHasl KUCIIOTA)

coKaTanausaTopa

aKIlenTopa MpoToHa

BOJJOOTHUMAIOILIETO CPECTBA

MoutekynaspHy0 Maccy IOJUCTUPOIa MOKHO PEryIUpOBATh:
CKOPOCTBIO MEpEMEIINBAHUS

TEMIEPATYpOil MOIUMEPU3ALUN

TUIIOM PACTBOPUTENS

KOJIMYECTBOM PAaCTBOPUTENS

B 3aBHCHMOCTH OT IPUPOABI AKTUBHOTO IIEHTPA Pa3IudaroT
MOJINKOH ICHCAI[AIO

paguKaIbHYIO TTOTUMEPU3AITUI0

MOJIUIUKIIN3AII IO

HMOHHYIO TIOJTUMEPU3AITUIO

XapaKkTepuCcTHKa MpolLiecca MOINMEpHU3aIin:
LIETTHOW Mpolecc

CTYIIEHYAThIN Mpolecc

HMOHOOOMEHHBIH IIPOIIECC

XapaKTepuCTHKa MPOILIecca MOIUKOHICHCAIUH:
LIETTHOW Mpo1ecc

CTyHEHYaThIH Ipoliecc

HMOHOOOMEHHBIH IIPOIIECC

CTyIHEO0Opa3HBIN MPOITecC

MexaHu3M mpoiiecca MoJIMMEpHU3aIinu:

MOCNE0BATENFHOE MTPUCOCAMHEHIE TI0 HOHHOMY HITH PaInKaJIbHOMY MEXaHU3MY
3aMelleHHe

IUKITH3AIUS

OKHCJIATENFHO-BOCCTAHOBUTEILHBIN

MexaHu3M Iporiecca MOJTMKOH ICHCAITHH

TOCTIeIOBaTENFHOE TPUCOSTUHEHIE TT0 NOHHOMY WIIH PaIMKaIbHOMY MEXaHU3MY
3aMelleHne

LIUKJIM3a1s

OKHCIIUTEIbHO-BOCCTAaHOBHUTEILHBIN

OOpaTHMOCTB TpoIIecca MOTUKOHICHCAIIIH:
HeoOpaTnMa

BO3MOYKHOCTh 0OpPaTUMOCTb

Bcerza oopaTuma

BBI,Z[CJ'IGHI/IG HU3KOMOJICKYJIAPHBIX COe,I[PIHeHI/IfI B IIPOLIECCC MOJIMMECPHU3aLUN:
BBIACIAOTCA

HC BBIICIIAIOTCA

BO3MOXKHO 06pa3OBaHH€ B XOAC pCaKInun

HCBO3MOXKHO 06pa3013aHI/Ie B XOA¢ pCaKkunuun

BBIZ[eJ'IeHI/Ie HU3KOMOJICKYJIAPHBIX COG,I[PIHGHI/Iﬁ B IIPpOLICCCC MOJIMKOHACHCAIUU:
BBIACIAOTCA
HEC BBIICIIAIOTCA
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BO3MOXKHO O6pa3OBaHI/I€ B XOA€ pCaKInun
HCBO3MOXHO O6pa3OBaHI/IC B XOAC pC€aKunuun

CTpOGHI/Ie COCTaBHOI'O 3BCHA IMOJIMMEpA, 06pa3onmerocsI B ITpOLCCCC MOJIMMEPpU3AIUN:
OKBUBAJICHTHO CTPOCHHUIO MOHOMEPA

OTJIMYACTCA OT CTPOCHUA NCXOAHOI'0O MOHOMEpPA

TOJIBKO B OTACJIIBHBIX 3BCHBAX IMOJIMMEPA COXPAaHACTCA

CTpOCHI/Ie COCTaBHOI'O 3BCHA IMOJIMMEpPA, 06pa3onmeroc>1 B ITPOLICCCC MOJMKOHACHCAlIUN:
OKBUBAJICHTHO CTPOCHUIO MOHOMEPA

OTJIMYACTCA OT CTPOCHUA UCXOAHOI'0O MOHOMEPaA

TOJIBKO B OTACJIIBHBIX 3BCHBAX IMOJIMMEPA COXPAaHACTCSA

HcueznoBeHmne MoJIeKysl MOHOMEpa B IIPOIIECCEe TIOIMMEpU3aIUH:
MPOMCXO/IUT B KOHIIE TIpoIiecca

MPOUCXOJUT HAa PAHHUX CTaAUAX PCaAKIINU

MIPOMCXO/UT B CEPEIMHE Mpolecca

HE MTPOUCXOJIAT

HcuesHoBeHnEe MOJIEKYJI MOHOMEpA B MPOIIECCE TTOTMKOHICHCAIIMH
MIPOMCXOIUT B KOHIIE IIpoIiecca

MIPOMCXOIUT Ha PAaHHHUX CTAIMSIX PEAKIIMU

MIPOMCXOJUT B CEpEAMHE Mpoliecca

[Ipu monukoHAeHCay 00pa3oBaHKUE OJIMMEPa MPOUCXOANT 33 CUET:
B3aMMOZCHCTBUS (DYHKIIMOHAIBHBIX TPYIIT

pa3pbiBa KpaTHBIX CBA3EH

MIPOTEKaHUS [UKIA3AINN

MIPOTEKaHUS OKUCIUTETHHO-BOCCTAHOBUTENBHBIX ITPOIIECCOB

OcnoxHAIoUMME (paKkTopaMu MPOTEKaHMUS PEaKIIUH MOJINKOHICHCAIUIO SBISTFOTCA:
LUKITU3AIAS MaKpOMOJIEKYIT

JECTPYKIIHSI MaKPOMOJIEKYIT

OmokupoBaHue (PyHKIIMOHATBHBIX TPYIIT MOJIEKYJIAMHU PACTBOPUTENS

TIOBBIIIIEHN € BA3KOCTH PEAKIIMOHHON CHCTEMBI

HeXeJaTelbHbIe peakny (HYYHKITMOHAIBHBIX TPYIII C PACTBOPUTEISIMHI

ConyTCTBYIOIIKMMU NPOLIECCAMH PEAKIINN TOJINKOHICH CALllH SIBIISIOTCSL:
LUKIM3aLUs MAKPOMOJIEKYJT

JNECTPYKIHS MaKPOMOJIEKYJ

OnokupoBaHue HYHKLIMOHAIBHBIX IPYII MOJICKYJIaMH PAaCTBOPUTENS
MOBBIILICHNE BSI3KOCTH PEAKIIMOHHON CUCTEMBI

HEeKeNaTeIbHbIE peakuny (yHKLIHNOHAIBHBIX IPYII C PACTBOPUTEISIMH

K ¢usngecknm comyTcTBYOMMM HpoLIECCaM PEaKLUH MOTUKOHIEHCALUN OTHOCST:
OnokupoBaHue (YHKLIMOHAIBHBIX IPYII MOJICKYJIaMH PaCcTBOPUTENS

MOBBIILICHNE BI3KOCTH PEAKIIMOHHOW CUCTEMBI

HEeKeNaTelbHbIE Peakunu GYHKINOHAIBHBIX TPYII C PACTBOPUTEISIMH
BHUJOM3MEHEHHE (YHKLIMOHAIBHBIX TPYIII

K xuMu4eckum comyTCTBYIOIIMM HPOLIECCaM PEAKLMH MOTUKOHIEHCALIUN OTHOCST:
OnokupoBaHe (YHKLIMOHAIBHBIX IPYII MOJIEKYJIaMH PaCTBOPUTENS

MOBBILIEHN € BA3KOCTH PEAKIIMOHHON CHCTEMBI

HEeKeNaTebHbIE Peakunu QYHKIHMOHAIBHBIX TPYII C PaCTBOPUTEISIMU
BHUJOM3MEHEHHE (YHKIMOHAIBHBIX TPYIII

I[J'IH HeO6paTI/IMBIX MpoUecCCOB MOJIMKOHACHCAIUN XapPAKTCPHBI:



BBICOKHEC CKOPOCTH

MaJibI€C 3HAUCHUA SHCPTHUU aKTHUBAIIUU
MpOoUCCChl 3K30TCPMUIHDBI

MaJibI€ CKOPOCTHU

OOJbIINE 3HAUCHUS SHCPIrur aKTUBAlLIUN

Jiist 00paTUMBIX MPOIIECCOB MOIMKOHICHCAIINN XapaKTePHBI:
BBICOKHE CKOPOCTHU

MaJible 3HaUeHUs SJHEPTUU aKTUBAIH

MIPOLIECCHI AK30TEPMUYHBI

MaJible CKOPOCTH

OorpIIM e 3HAUCHUST DHEPTUH AKTHBALINU

®DaxTopbl, BIMUAIONINE Ha MOJIEKYIISIPHYIO MacCy MPOTyKTOB MOJUKOH ICHCAIINH:
rITyOrHA TpeBpalieH s MOHOMEPOB B TIOJINMEP

COOTHOIIIEHHE UCXOTHBIX MOHOMEPOB

YCIIOBHSI CHHTE3a

KOHIIEHTPAIMH PaJAuKaIbHBIX HHUITHATOPOB

paaraliioOHHOE U3ITyYeHHE.

J1st TOCTHKEHUS BBICOKUX 3HAaUeHHH MM IoirygaeMoro mojinMepa B Ipolieccax MOJTHKOHICHCAIIUH TPeOyeTcs:
SKBUMOJISIPHOE COOTHOILIEHHE MOHOMEPOB

COOTHOIIIEHE MOHOMEPOB 1:3

COOTHOIIIEHE MOHOMEPOB 2:3

COOTHOIIIEHNE MOHOMEPOB 2:5

[Ipu npoBeneHNK peakiyu Mex(a3HOH MOTMKOHICHCAIIUHN
KOHCTaHTBI CKOPOCTH BBICOKHU

KOHCTaHTbI CKOPOCTH HHU3KH

TMIpOIIeCC MTPOBOAUTCS TIPU HU3KUX TEMIepaTypax

MIPOIIECC TPOBOAUTCS TIPU BBICOKMX TEMIIepaTypax

[Ipu poBeneHny peakuu Mek(a3HOM MOTMKOHICHCAIIHH:
MOJIy4a€eTcs MOJIMMEP € BBICOKOU MOJIEKYJISIPHOU Maccoi
MOJIy4a€eTcs MOJIMMEP C HU3KOW MOJIEKYJISIPHON Maccoil
00pa3yroumiics NoIuMep pa3pyiiaercs

MOHOMEPBI J1€3aKTUBUPYIOTCS

YKaxxute npuMep peakuuy roOMONOIUKOHACHCALNH:

NOH-R-COOH — [—0-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 H2N-R-NH; + nHOOC-R'-COOH — H[—NH-R-NH-CO-R'-CO—];OH + (2n-1) H;0

VYKaXute NpuMep Peakuuy FeTeporoNuKOHICHCALUHN

NOH-R-COOH — [—0O-R-CO —], + nH,0

NHO-R-OH + nHOOC-R-COOH — [— O-R-0-OC-R-CO —], + 2nH0
nH2N-R-COOH — H[—NH-R-CO —],OH + (n-1) H,0

n H2N-R-NH; + nHOOC-R'-COOH — H[—NH-R-NH-CO-R'-CO—],OH + (2n-1) H,0

U3 6uyHKUIMOHATBHBIX MOHOMEPOB B PEAKLMY TOJIMKOHACHCALIMH MOTY4al0TCs:
JIMHEHHBIE CTPYKTYPBI OIMMEPEI

ceTyaThle CTPYKTYpPHI OIMMEPHI

CIIUTBIE CTPYKTYPBI OJTMMEPOB

TEPMOpPEAKTHBHBIE TTOJIUMEPHI

U3 MOHOMCPOB C TpEMA U OOJIBIINM YHCIIOM (1)YHKL[I/IOH3HLHLIX rpynmn B pCaKIMU MOJUKOHACHCAUN 06paSYIOTC$II
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JUHEHHBIE CTPYKTYPBI OIUMEPEI
ceTyaThle CTPYKTYpPHI OJIMMEPHI
CIIUTBIE CTPYKTYPHI OJTUMEPOB
Pa3BETBIIEHHBIE CTPYKTYPHI TOIUMEPOB

T'omod yHKIIMOHANEHAS TOTMKOHACHCAIINS — 9TO peaKiys 00pa30BaHuUs MOTUMEPOB 13 MOHOMEPOB:
C YUaCTHEM OIMHAKOBHIX ()YHKIMOHAIBHBIX TPYIII

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

C YUACTHEM Pa3INYHBIX GYHKIUOHATBHBIX TPYIIT

nOH-R-OH + nOH-R-OH — [— O-R—], + nH:0

I'erepod yHKIIMOHATEHAS TTONMUKOHIGHCAIUS — 3TO PEaKLUsi 00pa30BaHus MOJTMMEPOB 13 MOHOMEPOB:
C YYACTHEM OIMHAKOBBIX ()YHKIIMOHAIBHBIX IPYIII

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

C YUACTHEM Pa3INYHBIX (PYHKIMOHAIBHBIX TPYIIT

nOH-R-OH + nOH-R-OH — [— O-R—], + nH:O

IIpuMepsl pEHTUHIOBBIX 32IaHUI 110 JMCLHMILJIMHE
«BbIicokomoJiexyasipable coequHenus» (IK-1, ITK-2)

KonTtpoabHasa padora Nel
1  Yro sBusiercs KaTaan3aToOpOM aHHOHHOHN TTOJTUMEPHU3AIIiH:
a) BeIecTBa OCHOBHOT'0, 3JIEKTPOJOHOPHOTO XapaKTepa, MICIOYHbIE METaIIIbl, HX THAPHJIBI K aMUJIBL;
0) opranudeckue coequHeHusT MeTaJuToB 1 u 2 rpym nepuoamdeckoit cucremsl .M. Menneneena;
B) OpPraHUYECKHE MEePOKCHIBI, TUAPONIEPEKUCH, a30TCOSANHEHHUS;
r) mpoTorHbie KucA0THI (H2S04, H3P04, HCIO4) u kucotsr JIstonca (coemuuenus dpopmyasr MeXn, roe Me
- meraj, X - ranoren: BF3, A1C1s, SnCly)?

2. Bo ckompko pa3 HM3MEHHTCS CpelHsSs CTENEHb IOJMMEPH3AlMH X ToluMepa TIPH  IOIMMEpHU3alin
METHJIaKpHJIaTa B Macce, MHUIMUPOBAHHON pa3iokeHneM a3o-ouc-u3o0yruponurpmia mpu 70°C, ecu yBeTUIATh
KOHITEHTPAITHIO HHUITHATOpa B 4 pa3a (BIUSHHUEM PEaKINH Iepeaadn ey MpeHedpeys ):

a) He M3MCHHUTCS;

0) yBeHUnTHCS B 2 pasa;

B) YMEHBIINTCA B 2 pa3a;

T) yMeHbIIUTCS B 4 pasa;

) YBEIIMIUTHCA B 4 pasa.

3. Ilpu pamukampHO#N conoiamMepu3anuu ctupona (A) u BUHWI arnerata (B) KoHCTaHTBI COMOIMMEPU3alN PABHBI
ra=>55u r,-0,01. Comonumep Kakoii CTPyKTypbl 00pa3yercs, eciii MOHOMEPHasi cMech uMena coctas 1:1?

a) AAAA B AAAA;

6) BBBB A BBBB;

B) ABABABAB;

r) AAAABBBB.

KonTtposbnas pabora Ne2
1. Kakue MmoHOMEpBI HYXHO BBIOpATh ISl MMOTYyUYEeHUs TIOTMMepa Kilacca IoIHaMuIoB?
a) NH2-(CH2)s-COOH,;
6) HO-R-OH + HOOC-R -COOH,;
B) NH2-R-NH; + HOOC-R -COOH;
r) NaO-R-ONa + HOOC-R-COOH.
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2. Kak MOXHO MOBBICUTH MOJIEKYJISIPHYIO Maccy NOIHMepa, MOTy4aeMOroMeTOI0OM 00paTHMOM
TTOJIMKOHIEHCAIINY TIPU JTAHHOM CTENEeHHM NpeBpaiieHus «P»?

a) TOBBILICHUEM TEMIIEPaTypHhI;

0) TOBBIICHUEM KOHIIEHTPA[MH KaTalN3aTopa;

B) yaaieHueM Bbinemsomerocs HMC;
r) BBeAEHHEM MOHO()YHKIIMOHAJILHOTO MOHOMEPA.

3. Kak n3menutcs MoiekynspHasi Macca MOJIMKOHIEHCAMOHHOTO MOJIMMEpa, €CJIM B MOHOMEPHYIO CMECh
BBECTH MOHO() YHKIIMOHATILHBII MOHOMED?

a) HE U3MCHUTCS,

0) yBemu4uTCs;
B) YMEHBIIUTCA.

KonTpoabnas padora Ne3
1 Kaknmu MeToaMu MOKHO OIPEIETUTh CPEJHEMACCOBYIO MOJIEKYISIPHYIO Maccy MoJIuMepa:

a) METOJ]aMH CBETOpACCesHUS, YIbTpalleHTpuyrupoBanus, muddy3noHHBIM;

0) u3Mepss CBOWCTBa, 3aBUCAIIME OT YUCIA YAaCTHULl B PAacTBOpE: OCMOTHUYECKOE JaBlleHHE, 30ylIHo- U
KPHUOCKOIIHS;

B) H3MEpSS BSI3KOCTHh PACTBOPOB;

I) XUMHYECKHI METOJI TI0 KOJINYECTBY KOHIIEBBIX TPYIIIL.

2. Uro MOXHO cKa3aTh 0 Ka4eCTBE PACTBOPHUTEINS, €CIIM 3aBHCUMOCTh TPHUBEIACHHON BSI3KOCTH pacTBopa
MOJIMMEpa OT KOHIICHTPAIIMH OIMChIBACTCS YPABHEHUEM:

2
Nops = [1)+0,6-[0] - C
a) XOpOIIHNHA pacCTBOPHUTEND;
0) 9-pactBOpHTEIND;

B) IUIOXOH PacTBOPHUTEID;

I) OJHO3HAYHO OTBETHTDH HEIb3SI.

3. 3aBHCHMOCTH OCMOTHYECKOTO JaBIICHHS OT MOJICKYJISAPHOM Macchl TIOJIMMEpa W IPUPOJBI
pacTBOpUTENS B COOTBETCTBUU C BbIBogaMu dnopu-Xarruuca
BBIpaXKaeTcsl ypaBHEHHUEM:

1

—=RT-(A+A,C,).

¢,

Kak rpaduueckn MOXHO NPEACTaBUTh 3TY 3aBUCHMOCTD JUISI [TOJIMMEPTOMOJIOIOB B OTHOM PacTBOpPHUTEIIE:

a) Beep MPSAMBIX, IEPECEKAIONINXCSI B OTHON TOUKE | —— |;

2
0) mapasuienbHbIC MPSIMBIC C HAKIIOHOM B 3aBHCUMOCTH OT KOHCTAHTBI XarTHHCA;
B) TMpsiMble, MapajienbHbie ocu abciuce (A2=0).

IIpumepbl OMIETOB K 32a4eTy 1O JHCHUAIIIHHE
«BbIicokomoJiexyasipabie coequnenus» (IK-1, IK-2)

BUJIET Ne 1
1. Ilpeamer u 3aauu HAYKH O BBICOKOMOJEKYJIIPHBIX COEOUHEHMsX. Polb monumepoB B >KMBOM MPHUpOJE U HX
3Ha4YeHHUe, KaK MPOMBIIUICHHBIX MaTEPUAIOB.
2. Ctpykrypa nonmumepos. Kondopmanus makpomosekyi. [ MOKOCTb Lenu noauMepoB.
3. YKaxXuTe pa3nyus B CTPYKType MOHOMEPOB JJIsl TOJIMMEPHU3AIIMN 1 MTOJTUKOHICHCALIUH.
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BUJIET Ne 2

1. Ocnosable otnuunst BMC or HMC. Ilpupoanble 1 CHHTETHYECKHE TOTUMEPHI.

2. PapukanpHas momumepu3zanus. CriocoObl WMHUIMHUPOBAHHA CBOOOTHO-pPaIUKANIBbHONW HonMMMepu3anuu: (oTo-,
TEPMUYECKOEe NHUIIUUPOBAHHE, UCIIOIb30BaHNE XUMUYECKUX HHULIMATOPOB. IIpumMepsl.

3. Tlomustunen. CrnocoOsl momydeHus. CBoiicTBa MakpOMOJIEKYJ IMOJIMITHIIEHA, B 3aBUCHMOCTU OT CIIOCOOOB
nosydenus. [Ipumenenue.

BUJIET Ne 3

1. Knaccudukanus moimmMepoB 0 XUMHUYECKOH MPUPOJIE aTOMOB, 00pa3yIoIIUX TMIaBHYIO 1B TOIUMepa.

2. Monekynspras macca (MM) monmmepoB, Kak CpelnHssl KOJIWYECTBEHHAsh XapaKTEPUCTHKA MacChl MOJEKYI
MOJTMMEPOB.

3. [MomumnponuieH. CrocoOkl MOMy4YeHUs], CBOWCTBA, TPUMEHEHHE.

BUJIET Ne 4

1. Krnaccudukanus nonuMepoB Mo NPUHAIEKHOCTH MaKPOMOJIEKYIIbI K OMPEeIeHHOMY KIIacCy XUMHYECKUX
coenuHeHui. [Ipumepsl.

2. Peakuuu orBepxaeHna. HUIMATOPHI M KaTAIM3aTOPBI OTBEP KIAEHH. Touka reeo0pa3oBaHusl.

3. Ilpu noHHOI MONMMMepHU3aIi BUHIJIBHBIX TPOM3BOIHBIX aKTHBHBIM IIEHTPOM fBIIseTcA KapOuoH. Pacmomoxute

B Hops[zu(e yBeJII/I‘IeHI/ISI peaKHHOHHOﬁ AKTUBHOCTU cnez[y}omﬂe Kap6KaTI/IOHLIZ
(CH3)3C+; (C6H5)3C+; CH3+; CHs— CHzJr

BUWJIET Ne 5
1. T'omomnonuMepsl U COMOIUMEPHI, TUITBI COMOIUMeEpoB. [Ipumepsl.
2. IIpupona pactBopoB BMC. CsoiicTBa pacTBOpoB moimMepoB. OrpaHUYEHHOE M HEOTpaHWUCHHOE HaOyXaHHE.
@da30BbIe TUArpaMMBI COCTOSHUS PAacTBOPOB HoiuMepoB. CTyaHU.
3. Pacmnonoxute MOHOMEpHI B TTOPSAKE YBEIUYCHHS MX aKTUBHOCTH B PEAKITUH ITOJTMMEPU3AIINHN:
bymaouen; uz00ymuien; aKpuioOHUMpUi, CMUposl, MpPUxiopIMuLeH

BUJIET Ne 6
1. Kimaccuduxarst mormMepoB 10 TEOMETPUH CTPOSHUS UX IIeTell MaKpOMOJIEKYII.
2. Merompl ompeneneHuss MOJEKYISIPHOH MacChl IONHMEPOB: OCMOMETPHYECKHN, BHUCKO3UMETPHUIECKHIA,
TG Gy3NOHHBIH.
3. Pacmionoxxvre HUKE PUBEICHHBIE PACTBOPHUTENH B IMOPSAIKE YMEHBIICHIS, C UX y4acTHEM, CKOPOCTH Iep eadn
1enu s OONBIIMHCTBA MAaKPOPAIUKAJIOB:

SMUNOEH30]I, 4embIPexXI0PUCIbLLL Yenepood; 2UOPOXUHOH, AMUHbL, MONYOIL, (eHon

BUJIET Ne 7

1. OcHoBuble noHATUS xuMu BMC: MOHOMEp, HOIUMED, OJIUTOMEP, MAKPOMOJIEKYIa, TOJTMMEPHAs LENb, 3BEHO
LenH, CTeneHb noaumepuszaunu. Cesa3zp Mmexxay MM mMoHomepa u nmonumepa. Crienuduka MOHATHS «MOJIEKYIIpHast
Macca IOoIMMepay NPUMEHUTEIBHO K IIOJIMMEPHBIM BELIECTBAM.

2. VlonHas noauMepu3anus, ee 3aBUCUMOCTb OT IPUPOIbI MOHOMEPA M THIIA IPUMEHSEMOr o KaTaan3aTopa.

3. HonumnzoOyruiuen. CriocoObl Moy4eHus, CBOMCTBA, IPUMEHEHHE.

BUJIET Ne 8
1. Kinaccuduxanus moaumMepoB 10 XapaKTEPUCTHUKE PEryIsipHOCTH CTPOSHHUS TIIaBHOM Henu. [Ipumeps.
2. XuMHYeCKre peakiMy U XUMUYECKUE TIPEBpallleHus MOIMMepoB. [lonnMepaHaiornyHele p eBpalicHus.
3. Pacnonoxute cneayromue MOHOMEPHI B IOPSAJKE YMEHBIIEHUS OTHOCUTEIBHOW AKTUBHOCTH B PEAKLUU
KaTHOHHO-LIEMTHOW COIMOJIMMEPHU3aLNHN:
U3onper; N-MemoOKCUCMUPOIL, CIUPON, U300VMUNEH, SUHULAYETNAM, MEMUIMemaKpuiam
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BUJIET Ne 9

1. KaTaHH?;aTOpLI KaTUOHHOH oJIMMCEpHU3aliu, pojib COKATAJIN3aTOPOB. Mexanuszm mpounecca. BHCMCHTapHHC
CTaauun, uX CKOpOCThb.

2. KﬂaCCI/I(bI/IKaL[I/ISI IMMOJIMMCPOB MO NPUHAIICIKHOCTH MAKPOMOJICKYJIbI K OITPEACIICHHOMY KJIIACCY XUMHUYCCKUX
COC)II/IHGHI/II\/'I, 10 XMMHYECKOUN opupoac atroMosB, O6p33y}OHH/IX TJIaBHYIO LICIIb TOJIMMCEpa. HpHMepr.

3. VKaxuTe IpuMep peakiMy roMo- U TeTepONOINKOHCHCALIH:

nNOH-R-COOH — [—0O-R-CO —]» + nH0

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

nH2N-R-COOH — H[—NH-R-CO —],OH + (n-1) Hz0O

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

BUJIET Ne 10

1. CtpoeHre MOHOMEPOB, CITOCOOHBIX BCTYNATh B PEAKIIUIO TTOMUKOHACH AN, DYHKIIMOHATFHOCT MOHOMEPOB U
WX CIIOCOOHOCTH 00pa30BHIBATH JIMHEHHBIE U ceTUaThie MoauMepbl. [IpumMepsr.

2. Tpu dusnveckux cocTosiHUS aMOPPHBIX TOIUMEpOB. TeMmeparypsl nepexo/oB: Temmeparypa crekioBanus (T )
u temrieparypa tekydectu (Tr).

3. [Nonyuyenue GheHoabHO-HOpMabICIUIHBIX CMOJI (HOBOJIAYHBIC, PE30JIbHEIE).

BUWJIET Ne 11

1. KarnonHnas nmonumepusanusi. KatanmzaTopbl U cokaTanu3aTopbl. BiusHue npupoibl pacTBOPUTEIS.

2. OmnpeneneHue  MOJEKYJISIPHOTO — Beca  MOIMMEpPAa  BHUCKO3UMETPHUYECKHM  METOJOM,  METOAaMH
yIbTpaleHTpU(QyrupoBaHusi, CBETOPACCESHUSI.

3. HonmuBuamIxnopuz. CriocoObl MOTy4YeHNs, CBOMCTBA, IPUMEHEHNE.

BUJIET Ne 12

1. AHMOHHAs TONMMMEpH3AIlHs, TPUMEHIEMbIE B peakllny KaTtann3atopbl. OCHOBHBIE CTaAUH TP OIIecca.

2. Peakmum JAeCTpyKUMH W CIIUBaHUS TONMMEpPHBIX Iermell. Dusndeckas OECTPYKIHS, XHMHYECKas
THUAPOIUTHYECKAS TECTPYKIIUS TeTEPOIIeITHBIX MOTuMepoB. [Ipumepsr.

3. [Homuyperansl. [lomyuenne, mpuMeHeHwe.

BUJIET Ne 13

1. CriocoObI MpoBeICHUS peakiuy nonuMepu3aluy. [lomuMepu3anus B Macce, pacTBOpE, SMYIbCHH.

2. Tepmmuueckasi, XUMHUECKas, OKUCIUTEIbHAS JCCTPYKIHS;  MEXaHU3M pEaKIHHA OKHCICHUS TOJIHMEPOB.
AHTHOKCHUIAHTEI.

3. Hommakpunonutpui. [lomyuenne, mpruMeHeHwe.

BUJIET Ne 14

1. IlomyuyeHue MOIMMEPOB METOAOM IIONMKOHICHCALIMU: €€ OCHOBHBIE OCOOCHHOCTH, OTIMYHE OT PeaKLuu
MOJMMEPU3ALIUH.

2. TepMoMmexaHMUYECKHE KpHBBIE aMOpPGHBIX IOJUMEPOB. BiusHHE MONEKYJISIpHOM Macchl IONMMEPOB Ha
TEMIIEPaTypy CTEKIOBaHHUSL.

3. Hanmmmure YpaBHCHUC IMPEKpALICHUA pOCTA HCIIH ITPU IMOJTYUCHUHU TOJINAaMUI0B, IIYTEM ,[[OGaBJ'IeHI/IH KHUCJIOTBI.

BUJIET Ne 15

1. Tunel peakuuii MONMKOHAEHCAIMM. PaBHOBeCHas ¥ HEpaBHOBECHAs IOJIMKOHACHCAIMS, TOMO- U
rerepononukonaencanus. [Ipumepsr.

2. Tpu pusnveckux cocTosiHUS aMOPPHBIX TOIUMEpoB. Temmeparypbl nepexo10B: Temmeparypa crekioBanus (T )
u temrieparypa tekydectu (Tr).

3. Kak Ha3piBatoTCs moimuMepsl, noiaydeHHsle 3 monomepoB: CH>=CH-CH;-CH3s; CH,=CHCI u CH.=C(CHa)a.
Kaxumu criocobamu UX MOTydaroT.
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BUJIET Ne 16

1. Peakuuu JecTpyKIMHM ¥ CIIMBaHUS TOJIMMEPHBIX Iiened. @Dusuueckas IeCTPYKLIHUS, XHUMHUYCCKas
THIPOIUTHYECKAS ECTPYKIHSI TETEPOIICTHBIX TTOIUMEPOB.

2. OuznyecKuX COCTOSHUS aMOpP(HBIX MOIMMEPOB. BiusHIEe MOJEKYISIPHOW MAacChl MOJUMEPOB HAa TEMIIEPATypy
CTEKJIOBAHUSI.

3. [onuctupon. CriocoOb! MoTydeHus, CBOUCTBA, IPUMEH CHHE.

BUJIET Ne 17

1. TepMI/I‘IeCKaH, XUMHUYCCKasd, OKUCIUTCIbHAsA JACCTPYKIMA, MEXaHU3M peaKuMﬁ OKUCJICHUA ITOJHUMCEPOB.
AHTHOKCUIAHTHI.

2. Crekii000pa3Hoe, BEICOKOAIACTHYHOE U BI3KOTEKYydee COCTOSIHUE TMTOTUMEPOB.

3. DneMeHTOOpraHuYecKrue CoOeTMHeHus. DnactoMepsl. [lonncnaokcansl.

BUJIET Ne 18

1. Metonp! momydeHust BEICOKOMOJIEKYIISIPHBIX coelnHeHnI. KaTnoHHas monuMepu3arms.

2. [Mpupona pacreopoB BMC. CgoiicTBa pacTBopoB nonuMepoB. OrpaHHideHHOE U HEOrpaHWIEHHOE Ha0yX aHue.

3. B 4em orimMume paBHOBECHOH MMOJMKOHCHCAIIMH OT HEPaBHOBECHOH? B kakoM ciryuae moiydaercsi oJmMmep ¢
0oJ1ee BBICOKOH MOJIEKYJISIPHOW MacCOi U modeMy?

BUJIET Ne 19

1. ArperaTtHble U (a30BbIe COCTOSHHS BEIIECTB. AMOpQHBIE, KPHCTAUTNIESCKUE, KPUCTALTH3YIOIIUECS IOITMMEpHI.
2. Tumbl peaknwii TMONMKOHJACHCAIMW. PaBHOBecHass W HEpaBHOBECHAs TOJUKOHJEHCAIUS, TOMO- |
rereponoauKonaeHcays. [Ipamepst.

3. Tlepeumcnure BO3MOXHBIE METOJABI (MPUEMbI) TIOBBIICHHS MOJEKYISIPHOM MacChl IOIUMeEpa TIpU
TTOJTUKOHICHCAITIH.

BUJIET Ne 20

1. Knaccudukauus moauMepoB MO NPHUHAIISKHOCTH MaKPOMOJIEKYJIbl K ONPEACIEHHOMY KJIACCy XMMUYECKUX
COCIHEHNM.

2. OTHOCHUTeNbHASA, TPUBEICHHAS M XapaKTEPUCTHUECKas BSI3KOCTh. CBS3b XapaKTEPUCTUUECKON BS3KOCTH C
MOJIEKYJIAPHOI Maccoi nmonnmepa. CpeqHeBsI3KOCTHAsI MOJICKYIIpHAsi Macca IOIUMeEpa.

3. Tomuatrnen. CrocoObl monmydeHus. CBOMCTBA MaKpOMOJIEKYN MOJMITHIICHA, B 3aBHCUMOCTH OT CIIOCOOOB
nony4denus. [Ipumenenue.

9. YueOHO-MeTOoqUYeCKOe H HHPOPMAIIHOHHOE o0ecTiedeHne T CHUTITHHBI

a) Jluteparypa ocHOBHasA

1.Cemunkos FO.]l. Beicokomonekymsipabie coenuaenus. - M.: Axanemus, 2014. — 363 c.

2. Kupees B.B. Beicokomonexyinsipasie coequaenus. — M.: FOpaiit, 2015. — 602 c.

3. Xakumymna FO.H. Xumus u ¢usuka nomumepoB. Dusnyeckoe COCTOSHUE IMOIUMEPOB: ydeOHOE

nocobue / Xaxkumysiud FO.H. — Kazans : U3parensctBo KHUTY, 2017.—-141 ¢.—ISBN 978-5-7882-2215-8.

—  Tekcr:  onekrponnbiii /[ DBC "KoHcynpTaHT  cryneHTa': [caiiT]. - URL:

http://www.studentlibrary.ru/book/ISBN9785788222158.html.

4. Csupugo E.b. Kuura o monumepax: CBOMCTBa M NPUMEHEHHME, UCTOPUS W CETOTHSIIHMMA JeHb

MaTepuaiioB Ha OCHOBE BBICOKOMONCKYIsipHbIX coenuneHuit / E.b.Ceupumos, B.K.JlyOooBoit —

Apxanrensck: U] CADY, 2016. — 392 c¢. — ISBN 978-5-261-01096-8 — Tekcr: anektponnsiii // DBC

"Koucynerant crynenta': [caiit]. — URL: http://www.studentlibrary.ru/book/ISBN9785261010968.html.

5. llununa O.T. Tepmudeckuit aHamu3 B U3ydeHHH noinumMepos : yaeonoe mocodue / O.T.IMIununa, B.K.

Mumnrasosa, B.A. ITerpos, A.B. Koctouko. — Ka3zanb : M3znarensctBo KHUTY, 2014. — 99 ¢. — ISBN:
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http://www.studentlibrary.ru/book/ISBN9785788222158.html
http://www.studentlibrary.ru/book/ISBN9785261010968.html

978-5-7882-1538-9 — Tekcr : anekrpounsiii // DBC "Koucymerant crymenta" : [caiit]. — URL:
http://www.studentlibrary.ru/book/ISBN9785788215389.html.

6. Ky3uero B.A. TIpakTukyMm 1o BHICOKOMOJIEKYIsipHbIM coeaunenusm. / B.A.Ky3ueros; MunucrepcTso
obpazoBaHus u Hayku P®, dexnepanbHOoe rocynapcTBeHHOE OHOAKETHOE 00pa30BaTENbHOE YUpexaAeHUe
BBICILIETO MpOo(ecCHOoHaNbHOrO 00pa3zoBaHusi «BOpPOHEKCKUH TOCYylNapCTBEHHBIH YHUBEPCUTET». —
Boponex: Wsmarensckuit nom BI'Y, 2014. — 167 c. : cxem., Tabm. — (YueOnuk Boponexckoro
rocyaapcTBEHHOr 0 YHUBEPCUTETA). —  Pexum = nocryna: 0  TOAIMUCKE. — URL:
http://biblioclub.ru/index.php?page=book&id=441593. — bubnuorp. B kH. — ISBN 978-5-9273-2141-4.

0) Jlutepatypa q10noJHUTeIbHAS

8. Oyauan [Ix. OcHOBBI XUMUH nonumMepoB. - M.: Mup, 1974. — 614 c.

Kaprun B.A., Cnomunckuii I'.JI. Kpatkue ouepku no ¢puzukoxumun nonumepos. - M. : Xumus, 1967.

-175c.

9. DHnmknonenus NoauMepoB B 3-x ToMmax. - M.: CoBerckas sHukiIoneaus. 1972, 1974, 1977.

10. Ilyp A.M. BricokomornekysipHble coetnHeHus. - M.: Boicmas mkona, 1981. — 656 c.

11. IIpakTHKyM 11O BBICOKOMOJIEKYIISIPHBIM COeIMHEHUAM 1ox pe. Akan. B.A. Kabanosa. - M.:
«Xumus», 1985.

12. Itunsman WM. TexHomorus nmoaMMepoB MeIuK0-0noaoruyeckoro Ha3Hadenus. [lonumepst
MIPUPOTHOTO MPOUCXOXKACHHS: yaeOHoe mocodue. / M. U. lltunpman — 2-e u3a. (311.). — M. :
BMHOM, 2016. — 331 c. — ISBN 978-5-93208-198-3 Tekcrt : anekrponHsiii // 9BC "KoHcynbTaHT
crynenta': [caiit]. — URL: http://www.studentlibrary.ru/book/ISBN9785932081983.html.

B) NporpaMMHoe obecrnieyeHue u UHTepHeT-pecypcehbl:
ObecriedeH JOCTYNl K COBPEMEHHBIM MPOQEeCcCHOHANbHBIM 0a3aM JaHHbBIX, WH()OPMALMOHHBIM

CIIPaBOYHBIM U TOMCKOBBIM cucteMaM (ombmmotexka COI'Y):

DJieKTpoHHAasi OubauoTeka auccepranmii u apropedeparos PI'b (OB/] PI')
Tpebyercs peructpanus B 6ubnuoreke COI'Y

IBbC «YuuBepcurerckas oudanoreka ONLINE»
Tpebyercs peructpanus B 6ubnuoreke COI'Y

IbC «HayuHas dJjekTpoHHasi 0ubauoreka eLibrary.ruy»
CamocTosTenbHas perucTpaiys Ha caiTe

IBbC «KoHcyabTaHT cryaeHTay CTyeHYecKasi 3JIeKTPOHHAsA 0u0JIN0TeKa 110
MeIUIMHCKOMY ¥ ()apMalleBTHYECKOMY 00Pa30BAHUIO, 2 TAKIKE 110 eCTeCTBEHHBIM H TOYHbIM
HAYKaM B 11eJI0M
Tpebyercs peructpanus B oudnmorexke COI'Y

IbC «IO0paiiT» — o0pa3oBare/ibHaf Cpeia, BKIYAIO A BUPTYAJbHbINH YNTAJbHbIN 31
YUeOHMKOB M Y4eOHbIX 0CO0OHI1 0T aBTOPOB M3 BeAyux By30B Poccnu o BceM HanpaBJieHUAM
U CHIeNHATbHOCTAM
Tpebyercs peructparus B oudnmmoreke COI'Y

SpringerCustomerServiceCenterGmbH (0a3a maHHBIX, cojepKalllie 3JICKTPOHHBIC H3JIaHUs
m3narenscrBa SpringerNature 3a mepuox 2011 — 2017 rr. (MOJTHOTEKCTOBas KOJUICKIIMS B
KoJinuecTBe 46 332 KHHT)

eLIBRARY.RU [OnexkrponHslii pecypc]: HaydHas 3neKTpoHHas 6nbnmnotexka. — URL:
http://www.elibrary.ru

WznarensctBo «HOpaiiT» [DAeKTpOHHBIN pecypc]: a1eKTpoHHO-01banoTeuHas cuctema. — URL:
http://biblio-online/ru

VYHuBepcurerckas oubnuoreka online [DneKTpoHHBIN pecypc]: 37eKTpOHHO-0UOInoTeYHas
cucrema. — URL: http://www.biblioclub.ru

3bC "KoncynbranT cryaenTa” ( http://www.studmedlid.ru )

JIuunsbiii kaduner Ha caiite COI'Y http://portal.nosu.ru/
Caiit aucranunonnoro odyyennss COI'Y http://Ims.nosu.ru/
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PeKOMeHI[yeMLIe HHTEPHET-aApeca 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

Ba3bl 1aHHBIX:
1. Scopus https://www.scopus.com/
2. Web of Science https://clarivate.com/webofsciencegroup/solutions/web-of-science/

10. MaTepHaIbHO-TEXHHYECKOE OCHALIEHHE AUCIUTIINHBI:

KomnbrotepHsiii  knacc, goctynm K cetu HTepHeT (BO BpeMsi CaMOCTOSTEIbHOW paboThl),
OPrTEXHHMKA, JJIEKTpOHHas Oa3a naHHbIX OuOmmotreku COI'Y, JNEKIMOHHBIE ayaUTOPHUU; KaOHWHET,
OCHAILIEHHBI UHTEPAKTUBHOM JI0CKOH, IPOEKTOPOM, XUMHUYECKas J1abopaTopusl.

MarepuajibHO-TeXHUYECKHE CPeICTBA 00yUYeHHsI:

®otokonopumerp KDK-3, Texnmueckme Bechl BJIKT-500r-M, cymmnesbrii mkap CHOJI-
353535/3-M2V, pedbpakromerp yHHBepcalbHbI Jgabopatopueiii  MIP® 454, OGans BoasHas
koMOuHUpoBanHas BKJI-M, memanka marautHas ¢ mojgorpesom [13-6110, Buckosumerp BIIIII-1,14;
Habop 1abOpaTOPHOM TOCY/IBI U MAaTEPUATIOB, HAOOP PEAKTHUBOB.

Ha «xadenpe wumeercs yueOHast mabGoparopusi «BMCy», ocHameHHas HEOOXOIUMBIM
o0opy/noBaHHWEM Ui TPOBEAEHUS 3aHATHI, COOTBETCTBYIOIIMX Ja0OpPAaTOPHOMY MPAKTUKYMy IO
muciuiuae.  OOopynoBaHUE J1a0OPATOPUH: KAIOPUMETP, TEepMOMETpbl bekmaHa, yHUBEpCaTbHBIN
KOHJIYKTOMETpP, PH-MeTpbl, MOTEHIIMOMETPbI, HOHOMETPBI, PEPPaKTOMETPHI, MOJIIPUMETPBI, TEPMOCTAT,
CYIIUIBHBIN mKad.

Bbicokomonekyasipable | YueOHble ayqUTOPUHU AJs NPOBEAeHUs 3aHATHI Poccuiickas ®@enepanus,

COeIMHEHH JIEKIIHOHHOT'0 THIA, CEMMHAPCKOI0 TUIIA, KYPCOBOI0 362025, Peciybnuka
NMPOEeKTUPOBAHMA (BbINOJHEHUA KYypCOBbIX padoT), CesepHas OceTtust — AnaHus,
rPYNIOBBIX H HHAHMBUAYAIBHBIX KOHCYJIbTALMIi, TeKyllero | r. Bnagukaskas, Batyruna, 1.
KOHTPOJIAA M MPOMEXKYTOUHOH aTTeCTALlUM, a TAKIKe 44-46, YueOHblii kopiyc Ne 7
CaMOCTOSITEIbHOM padoThI (YK Ne 7), aynutopust Nell4

00y4aIoIIMXCH : TPEIIOJABATENBCKHUI CTOJ; CTYJ; CTOJBI JJIS
o0yJaromuxcst; CTyibs; Kadenpa; KaccHas JOcKa.
Ob6opynosanue: IIpoeknroHHOE MYIBTUMEIUHHOE
obopynosanue (MynbTuMenuitHbIi mpoekTop BenQ
MX816ST, c moTOIOYHBIM KpeIUIeHneM 1 Hab. kabenend — 1
mrt. PaGoyas cranmms B coctase: Cucremusiii 0siok HP 500B
MT E7500.DOS RUS (XF936 EA),MoH +/k1aBuar —
lrr.Kommsrotepst s odpuca B komruiekte (Morutop (BENQ
G2255A<Black>)//Cucremusiii 010K — 1 1mT.

[Iporpammuoe obecnieuenue: Windows 7 Professional; Office
Standard 2016; WIinRAR; Adobe Acrobat Reader; Mozilla
Firefox; Google Chrome; Kasperksy Endpoint Security;
Cucrema tectupoBanus Sunrav WEB Class (beccpounoe I10);
[porpammHoOe obecniedeHue Ui peJaKTHPOBAHUS XUMHYECKHX
tdopmyn Isis Draw (beccpounoe [10); KoncymbraHT 1uioc;
Cucrema momcka TeKCTOBBIX 3aHMCTBOBAHUI
«AnTtnmiaruat.BY 3»; [Iporpamma mmst 9BM «baHk BommpocoB
Ut KoHTpous 3HaHui; Cisco Webex; MOODLE;
JIEMOHCTpaNMOHHbIE U y9eOHO-HATJISAHBIE TTOCOOHS

(Buaeonpe3eHTarsl).

JlabopaTopusi OpraHu4ecKoil XMMMHU U TOHKOT'O Poccuiickas ®enepauus,
OPraHU4YeCKOro CHHTe3a 362025, Pecmybnmka
TIPENOAABATEIBCKUH CTOI; CTYI ; CTOJBI ISl 00YJaIOIINXCS; Cesepnas Ocetnst — Ananus,
CTYJIbsI; KJIACCHAs TOCKA. r. Bnamukaskas, Baryruna, 1.
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O6opynoBanue: [IpoeKIIMOHHOE MYTBTHMEIHHHOE
obopynosanue (MynbTUMeaniHHbIH IpoekTop BenQ
MX816ST, c moTonoyHbIM KperuieHneM u Hal. kadeneit — 1
mt. PaGodas cranmus B cocrae: Cucremusrii 6ok HP 500B
MT E7500.DOS RUS (XF936 EA),MoH +/knaBuar —
lmr.Komnbrorepsr st oduca B komrurexte (Monurop (BENQ
G2255A<Black>)//Cuctremusiii 010K — 1 1mT.

[porpammuoe obecnieuenue: Windows 7 Professional; Office
Standard 2016; WIinRAR; Adobe Acrobat Reader; Mozilla
Firefox; Google Chrome; Kasperksy Endpoint Security;
Cuctema tectupoBanus Sunrav WEB Class (Beccpounoe I10);
[IporpammHoOe obecriedeHue ISl pelaKTUPOBAHUS XUMHIECKUX
tdbopmyn Isis Draw (beccpounoe I10); KoncynbTaHT UIROC;
Cucrema NMoMcKa TEKCTOBBIX 3aMMCTBOBaHUIM
«AnTtumnaruat.BY3»; I[Iporpamma ams 9BM «baHk Bompocos
Ut KoHTpous 3HaHui; Cisco Webex; MOODLE;
JIEMOHCTPAIMOHHbIE U y4eOHO-HATJISIHBIE TTOCOOHSI
(BuzmeonpeseHTAIHS).

[Ikad BeITsHKHON ¢ IoaBoxoM Bozbl LIIB HBK - 2 .
O6opynosanue:Micnapurens porammonsasiii ROTOVAPOR
R210/V ¢ BepTHK. XOJIOAUIb. B KOMILI. C UCIL. KOJIO — 2 IIT.
HWcnapurens poranuonnsii Hei-Vapvalues G3 — 1 .
Pedpaxromerp UPD 45452M ¢ noacseTkoi — 1 .
Tepmocrar oxnaxaaronmit HUBER Ministat — 1 mr. Hacoc
BaKyyMHbIH MeMOpanubiii V-700 — 1 mt. Memanka MarHuTHasI
¢ mogorpeBoM IKARST — 3 mt. MarauutHas Memanka ¢
nogorpesoM 78-1 (25Bt pazmemuBanue/120Bt Harpes) -1 1mr.
Mermmanka marautaas RETcontrol-visc — 1 mt. Memanka
marnutHas ¢ HarpeBoM IKA RST basik ¢ Inatunkom
temnepatypsl PT 1000.60 — 2 mT. YapTpasB. Ae3UHTETpaTop
MJI-11 -1 wr.

Becnbl ananutnueckue WA-32 — 2 wt. Becsl tabopaTopHbie
CAS MW120 — 1 wrt. Becsl taboparopusie CAS MW-120 1.
1. 0,01 — 2 wr. Becwl taboparopusie npenmsnonnbie ET-300I1
¢ moBepko#t — 1 tr. CymmnbHbrit mkag LoipLF-120\300-VSI —
1urr. Porannonnstit ucnaputerns Hei-VAPValue — 1.
Merianka MarHUTHas € OJJIOTPEBOM U LIU(PPOBHIM
tepmoperyisitopom Heidolf — 2mmr. MemOpaHHbIi BakyyMHBIH
nacoc KNFN 842,3 FT.18n — 1. HarpeBarenbnas miura ES-
H3040 — 1mt. Becsr nabopatopusie anekrporHsie BM12(500r,
0,01r, BHemHss kanuOpoBka — lur. Becbl mabopatopHbie
anektporHbie BM 101 — . pH-meTp\noHoMep
(craronapubiif) Aunos-4100(-2...14pH) — 1.

44-46, YaebOHsrii kopryc Ne 7
(YK Ne 7), aynuropust Ne110

JlaGopaTopun: KOMIbIOTEPHbIE KJIACCHI /IS TEKYLIEro
KOHTPOJIS M IPOMEKYTOYHOI aTTecTalllM, a TAKKe
CaMOCTOSATEJILHOI PadoThI 00yYaIOIIUXCS
NIPETIoaBaTENbCKUI CTON; CTY; CTONBI O0YJaIOIINXCsl; CTYIIbS;
kadenpa; kmaccHas qocka.O60pymoBaHNE: KOMITBIOTEPHI IS
KOMIBIOTEPHOTO KJIacca B KOMIUIEKTE € IPOrPaMHBIM
o0ecrieueHreM, BBIXOIOM B ceTh VIHTEpHET U OCTYIIOM B
AIEKTPOHHYIO 00pa3oBaTenbHyto cpeny COI'Y—

12T, ucrounnku GecriepeboiHOro MHUTaHus, [ppon, KoMMyTaTop
qust kiacca D-Link DGS-10240, uaTepakTHBHAS TOCKA
78"1702070/15112/11344/2 — 11ut. npoexrop Beno MX503 —
L.

[Iporpammuoe obecrieuenne: Windows 7 Professional; Office
Standard 2016; WIinRAR; Adobe Acrobat Reader; Mozilla
Firefox; Google Chrome; Kasperksy Endpoint Security;
Cucrema tectupoBanus Sunrav WEB Class (beccpounoe I10);
[IporpammHOe obecrniedenue 11 pelaKTHPOBAHNS XUMHIECKUX
¢dopmyn Isis Draw (beccpounoe [10); KoncynpTanT mmoc;
Cucrema morcKa TeKCTOBBIX 3aMMCTBOBAHUH

Poccuiickas ®enepauns,
362025, Pecrrybnuka
Cesepnast Ocerust — Ajanus,
r. Bnangukaskas, Baryruna, 1.
44-46, YuebOubIit kopryc Ne 7
(YK Ne 7), aymuropust Ne 614
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«AnTtumnaruat.BY3»; I[Iporpamma s 9BM «baHk Bonpocos
Ut KoHTpOoutst 3HaHuUi; Cisco Webex; MOODLE;
JIEMOHCTpaNMOHHbIE U yaeOHO-HATJISAHBIE TTOCOOHS
(BuIeonpe3eHTarsl).

bubauoreka, B TOM 4Mcjie YUTAJBHBINA 3aJ1: CTOJbI, CTYJbS;
[IK obyuaromuxcsi.

IIporpammuoe obecrieucnue: Windows 7 Professional;
OfficeStandard 2016; WIinRAR; AdobeAcrobatReader;
MozillaFirefox; GoogleChrome; KasperksyEndpointSecurity;
Cucrema tectupoBanus SunravWEBCIass (beccpounoe I10);
[IporpammHoOe obecriedeHue ISl pelaKTUPOBAHUS XUMHIECKUX
dopmyan IsisDraw (Beccpouroe T10); KoncyabTanT mitoc;
Cucrema MoMcKa TEKCTOBBIX 3aMMCTBOBAHUM
«AnTtumnaruat.BY3»; I[Iporpamma nis 9BM «bank BompocoB
It KoHTpous 3HaHui; Cisco Webex; MOODLE;
JIEMOHCTPAIMOHHbIE U yueOHO-HATJISIHBIE TTOCOOHSI
(Buzmeonpe3eHTAIHS).

OBC"YHnuBepcurerckas oudaroreka ONLINE"
https://biblioclub.ru ;9BC «KoHcynbTaHT cTyaeHTa
http://www.studentlibrary.ru crynendeckas 3neKTpoHHasI
OuOIMOTEeKa N0 MEAUIIMHCKOMY U (DapMalieBTHYECKOMY
O6pa3OBaHI/H’O, a TaKKe 10 €CTECTBEHHLIM 1 TOYHBIM HayKaM B
nenom; DbC «Opaiit» - oOpa3oBaTenbHas cpena,
BKJIFOUAIOIAs BEPTYaIbHbIH YHTAJIbHBINA 3aJ1 y9IeOHUKOB U
y4eOHBIX TOCOOMiT OT aBTOPOB U3 BeMylIuX By30B Poccun no
BCEM HalpaBjIeHUsIM H crelraibHocTsIM WWW.biblio-
online.ru,; DnexktpoHHast GUOIMOTEKA AUCCEPTAIIMH U
asropedeparos PI'B(DB/] PI'B) https://dvs.rsl.ru; 9BC
«Hayunast anexrponHast oubiunoreka eLibrary.ru»
https://biblioclub.ru

Poccuiickas ®enepanus,
362025, Peciyonnka
CesepHas Ocetus — AnaHus,
r. Bmagukaska3s,
Ieperenu/BaTyTtuna, 1.
16/19, YueOnbIit kopiryc Ne6
(VK Neb6)

CocTaB JIMIEH3MOHHOT0 M CBOOOHO PACIPOCTPAHIEMOI0 IPOrPAMMHOI0 o0ecreyeHust

Ne HaunMeHnoBanue Ne noroBopa(JiuueH3ust) Crtpana
n/n NPOU3BOJAUTEb
1 Windows 10 Enterprise Ne 4100072800 Microsoft CIIA
' Products (MPSA) ot 04.2016r
5 Windows 10 Pro for Ne 4100072800 Microsoft CIIA
" | Workstations Products (MPSA) ot 04.2016r
3 Windows 8.1 Enterprise Ne 4100072800 Microsoft CIIA
' Products (MPSA) ot 04.2016r
4 Windows 8.1 Professional Ne 4100072800 Microsoft CIIA
' Products (MPSA) ot 04.2016r
5 Windows 8 Enterprise Ne 4100072800 Microsoft CIIA
' Products (MPSA) ot 04.2016r
5 Windows 8 Professional Ne 4100072800 Microsoft CIIA
' Products (MPSA) ot 04.2016r
7 Windows 7 Enterprise Ne 4100072800 Microsoft CIIA
' Products (MPSA) ot 04.2016r
3 Windows 7 Professional Ne 4100072800 Microsoft CIIA
' Products (MPSA) ot 04.2016r
9 Office Standard 2016 Ne 4100072800 Microsoft CIIA
' Products (MPSA) ot 04.2016r
10 Office Standard 2013 Ne 4100072800 Microsoft CIIIA
' Products (MPSA) ot 04.2016r
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11 Office Standard 2010 Ne 4100072800 Microsoft CILIA
' Products (MPSA) ot 04.2016r
12 Cucrema TecTUpOBaHUS Ne468 ot 03.12.2013 UII Poccus
" | Sunrav WEB Class Cynrarynun P.T.(6eccpouno)
[Tporpammuoe obecrieuenne | Ne CJI/108 ot 29.08.2017 Poccus
1C: [Ipeanpusitue. (MakcuMyM-codT) GECCpOTHO
13. | Byxrantepckuii Yuer.
Tunosast koHpurypanus 8
ceTeBasi Bepcus
Cucrema KOMIIBIOTEPHOH Jlunensust FSF/Debian
14. | Bepctku MikTex (CBobOOIHOE TIPOTpaMMHOE
obecnieyenue) (6beccpoyHo)
15. | Kasperksy Endpoint Security | Jlo 22.01.2024 Poccust
[Iporpammuoe o6ecnieuenne | CBoOOIHOE MPOrpaMMHOE CIIA
16, | A1 PEAKTHPOBARHS obecnieuenne(06ecCpPOUHO)
" | xumuyeckux dpopmy SIS
Draw
Cucrema noucka TekcToBbiXx | Ne 6262 ot 09.01.2023 Poccus
17. | 3aumcTBOBaHUI (metictBurenen no 31.12.2023r) ¢
«AnTtumiaruar.BY3» OAO «Awntu-Ilnaruar»
[Iporpammuoe o6ecnieuenue | NeKIT /108 ot 29.08.2017 ¢ OOO Poccus
18. | 1C: IIpenmpustue 8.3 «Maxcumym»(6eccpodHo)
YrpaBieHue ToOprosien
[Iporpammuoe obecrieuenne | NeCJl./ Nel126., 01.07.2020r. Poccus
19. 1C:3apmnara u KaJapsl «MAKCUMYM-
TOC.yUpEeXICHUSS
CODT) 6eccpoyHO
[IporpammHOE obecrieueHne NeCJ1/76 01.03.2017r. Poccus
20.
1C:GromKer. «MaKcUMyM-coh1» (6eccpodHO)
ABTOMAaTU3UPOBAHHAS CBUIETEIBCTBO O Ccory
cucrema «YTpaBJeHHe — roCy/IapCTBEHHOW PEruCTpaluu
21. | lexanat BPC» nporpammsl st OBM
Ne2015611830 ot
06.02.2015r.(6eccpoyHo)
[Iporpamma st O9BM «bank | Paspabotka COI'Y CeugerensctBo | COI'Y
BOIIPOCOB JIJIsi KOHTPOJIS 0 TOCYAapCTBEHHOM perucTpanuu
22. | 3HaHUI nporpammsl 4 OBM
Ne2015611829 ot 06.02.2015r.
(6eccpouno)
IInansr Ne8867, 0109.01.2023r. Poccus
23. (09.01.2023r. go 31.12.2023r.)
000 JIMMHUC
VSDESK Ne 210406/01 ot 06.04.2021r. UIT | Poccus
24, N, A.Cepreesnu
Tex.mox. 07.04.2022
25. | «l"amakTukay ot 14.03.2022r (mpumepHas nata) | Poccus
DIRECTUM RX — Cucrema | OOO I'amakruka UT moroBop Ne Poccus
26, | anexTponmHoro 120320/JYA or
TOKYMEHT0060pOTa 14.03.2022(mipumepHasi 1aTa)
27, Ycenyru cszu (moctyn k cetu | OO0 Ankom Ne AL-0044 or Poccus

01.02.2022r -31.12.2022r
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UHTEPHET)

08 MOODLE BecmiaTHoe poccuiickoe CIIIA (GecnmatHoe
' poccHiickoe)
«l"anakruka PY3» JIuuensus 6eccpouHas Poccust
29. Tex.conpoBoXIeHUE OT
14.03.2022 r
JIn4nbIi KaOuHET Jlunensust Geccpoynast Poccust
30. | aburypuenra Tex.compoBOKICHHUE OT
14.03.2022 r
JIn4nbIi KaOuHET Jlunensust Geccpoynast Poccust
31. | cTyaeHTa/coTpyHHKA Tex.compoBOKICHHUE OT
14.03.2022 r
DnekTpoHHas OUOIMOTEKA https://dvs.rsl.ru Poccust
3o | AWCCEpTaLH 1 Tpebyetcs perucrpanus B
" | aBropedepaTtoB PI'b(OB/] 6ubnmnoreke COI'Y
PI'B)
OBC"YHuBepcuTeTCKas https://biblioclub.ru Poccust
33 oubmmorexka ONLINE" Tpebyercs perucTparus
' 6ubnunoreke COI'Y
OBbC «Hayunast anextponnas | http:/elibrary.ru. Poccust
6ubnuoreka eLibrary.ru» Tpebyercs perucrparus
34. 6ubnunoreke COI'Y
VYuupepcanpHas 60a3 ganusix | https://dlib.eastview.com CIIIA
35. | East View
OBC «KoHCyabTaHT http://www.studentlibrary.ru Poccust
crynentay CtyneHueckas Tpebyercst perucTpanus
ANeKTpOHHAs OnbanoTeka mo | oubamorexke COI'Y
36, | MEAMIHHCKOMY 1
"| bapmaneBTHUECKOMY
00pa3oBaHUIO, a TAKXKE TI0
€CTECTBEHHBIM M TOYHBIM
HAyKaM B ICJIOM.
OBbC «tOpaiiT» - www.biblio-online.ru Poccus
oOpasoBaTebHas cpea, Tpebyercs perucTpanus
BKJIKOYAIOUIAsi BUPTYAJIbHbBIN oubmmorexke COI'Y
YUTAIBHBIN 321 yAUeOHUKOB U
37. | Y4eOHBIX rOCOOHI OT
aBTOPOB U3 BEAYIUX BY30B
Poccuu o Bcem
HaTPaBJICHUSM U
CTEIUATBHOCTSM
3g. | KOII (omeH Ha siHzIeKCe) OecrimaTHoe Poccus
39 | Pyclapn OecruiaTHOe Poccus
40. | ViPNet Poccus
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