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YTBEPXOAHO:

Mporpamma cocTaBneHa Ha OCHOBe deaepanbHOr0 rocygapcTBEHHOr0 06pa30BaTelbHOMO
cTaHfapTa Bbicliero obpasoBaHus (®PrOC BO) cneumansHoctn 04.05.01 PyHAameHTabHas U
NPUKNagHas X1MKS, YTBEPXKAEHHOrO NprkasoM MuHMCTEPCTBA 06Pa30BaHMSA 1 HayKu POCCUIACKON
®epepaynm ot 13 umona 2017 r. Ne 652; y4ye6HOro nnaHa M OCHOBHOW 06pa30BaTe/ibHOM
nporpammbl cneyyanbHocT 04.05.01 dyHaameHTanbHas M NPUKNagHas XMMns, pa3paboTaHHbIX B
rOY BINO «/[loHeuKuiA HaLMOHa bHBIA YHUBEPCUTET».

Pa3paboTuuK:
JOLEHT Kathefpbl (U3MYECKON XUMUM NuraP.n.

MporpaMma y4ebHOM AWUCUMNAUHBLI YTBEPXKAEHa Ha 3acedaHUn Kadeapbl (PU3NYECKOiA
XUMUM

Mpotokon Ne 13 oT «28» mapTta 2020 .

3aBeaytoLLmin Kadeapol Muxanbuyk B.M.

Mporpamma Y4ebHON  AWUCUMNAMHBI  0A06peHa  Y4eBHO-METOAMYECKOW  KOMWUCCUEN
XUMUYECKOTO (haKy/bTeTa
MpoTokon Ne 3 oT «15» anpensa 2020 r.

Mpeacenatens y4ebHO-METOANYECKON
KoMucecum (hakynbTeta A6n04ykoa H.B.



1.  OBJACTH HPUMEHEHUA U MECTO JUCHUILIMHBI B YYHEBHOM INPOITECCE

VYuebHast aucUUIUIMHA «BBICOKOMOJNEKYJSIpHBIE COCAMHEHHUS» BXOAUT B 0a30BYK 4YacThb
npodeccuonanpHoro Onoka mucuumuinH (I16.5.6) moarorosku crymentos OIl Crenumanurer mo
cnenuanapHocTH 04.05.01 dyHnaMeHTandpHas U NPUKIAAHAass XUMUs. JIMCHUIUIMHA peanu3yeTcsl Ha
xummdeckoM (akyaerere I'OY BIIO «loHHY» kadenpoit pusnueckoii xumun. OCHOBBIBAaETCS Ha
6aze nucuurunH: «HeopraHudeckas XUMUsY, « AHATUTHUECKAs XUMUs», «Opranudeckast XUMHEsD»,
«Dusuueckast xumus», «Marematuka», «UHpopmarnkay, «KosmoumHas XUMHUS», COMYTCTBYET
aucLUIIinHe «PU3nyeckne MeETOAbl UCCienoBaHMs», «KOMIBIOTEpHBIE TEXHOJOIMH B HAayKe O
oOpazoBaHUM.

SlBnseTcs OCHOBOW IUIsl M3Y4E€HUS CIEAYIOIIUX JUCLMIUINH. « XMMHUYECKas TEXHOJOTHUS» H
«ITonmumepHbIe KOMIO3UTBIY.

2. CTPYKTYPA JUCIUIIJIMHBbI

Xapakmepucmura yuednoil Oucyuniunsl

CIeLHATBHOCTD 04.05.01 dynnameHTanapHas U MpPUKJIAAHAS
XUMUSI
Crennanusanus
OO6pasoBarenbHasi IporpaMma CHeLHaIUTET
Kpanudukarms Xumuk. lIpenonasarens xumun
KonnuecTBo copepkaTesbHbIX MOYJIEH 3
JucuunruinHa 6a30BOi / BApHATHBHON YacTH
06pasOBATENbHOM TIPOrPAMMbI bazoBas yacTe npoeccuoHanbHOro OJ10Ka
Dopwmsbl koHTpos (MK, 3x3ameH, 3a4er) MOAYJIbHBII KOHTPOJIb U 5K3aMEH
TMokasarem ouHast opma 3a04Has popma
o0y4eHHs 00y4eHHsI
KonnuecTBo 3a4eTHBIX eAMHUL (KPEAUTOB) 4,5
I'on noaroTrosku 4
Cemectp 7
KoanuecTso Hacos 162
- JIEKIJTMOHHBIX 42
- IPAKTUYECKUX, CEMUHAPCKUX
- 1abOPaTOPHBIX 42
- CAMOCTOSITEJIbHON pabOThI 78
B T.4. UHAUBHyAJIbHOE 3a/laHHe
HenenbHoe KONMYECTBO HacoB, 11,5
B T.4. Ay IUTOPHBIX 6

3. OINMUCAHUE JUCIUMILINHBI

Ieau 1 3axaun

Ilenu: naTh yeTkHe NPENCTABICHUs O TEOPETUYECKUX U 3KCIIEPUMEHTAIIbHBIX OCHOBAX HAyKHU,
U3y4aroIeld BBICOKOMOJIEKYJISIPHBIE COCTUHEHUs; chOopMUPOBaTh 3HAHUS O CIIOcO0axX MOJTYy4eHHS,
(U3NIECKUX COCTOSIHUAX, OCOOEHHOCTSIX MOJMMEPOB U CBOMCTBAX MX PACTBOPOB, MO3HAKOMUTH
CTYIGHTOB C MHOTOO0Opa3reM NMOJMMEPHBIX MAaTEPHAJIOB.




3amaun:

—M3y4eHHEe U YCBOGHHE CTyIEHTAaMHU COCTaBa, CTPOCHHs, CBOWCTB M Kiaccupukamuit
BbICOKOMOJ’IeKy.]'IﬂprIX XUMHYCCKHUX BCIIECTB,

—aTb HH(l)OpMaLII/II-O 0 METOaax CHUHTEC3a n XUMHWNYCCKUX HpeBpaH_IeHI/IﬂX
BbICOKOMOJ’IeKy.]'IﬂprIX nu HOJ'II/IMeprIX BCLICCTB,

—c(hopMHpOBATH NMPENCTABIICHHE O CBOMCTBAX MAKPOMOJIEKYJI U UX TIOBEJIEHHUH B PACTBOPAX,

—0003HaYUTh CTPYKTYpHBbIE OCOOEHHOCTH, HM3YYUTh METOAbl TOJy4eHUs, CBOWCTBA U
MPUMEHEHUE COTIOIMMEPOB, OJIOKCONOIUMEPOB;

—HayLII/ITb CTy,[[eHTOB CaAMOCTOATCIBHO HpOBOI[I/ITb BKCHepI/IMeHTbI B O6J'IaCTI/I XUMHUHU
BbICOKOMOJ’IeKy.]'IﬂprIX COGHHHGHHﬁ, aejaaTrb pacqubI, CTpOI/ITb Fpa(l)I/I"IeCKI/Ie 3aBUCUMOCTHU
U aHAJTU3UPOBATDH MOJYYEHHBIE PE3YILTATEI.

TpeGoBaHus K pe3yabTATAM OCBOEHHSI AWCHHILIHHBI. [Ipoliecc M3y4deHus AMCLUIUINHBI
«BBICOKOMONIEKYIIpHBIE COCIUHEHHsT» HAIpaBlieH Ha (OPMHUPOBAHHUE 3JIEMEHTOB CIEIYIOIINX
komnereHimii B cootBerctBun ¢ ®I'OC BO wu OOIl 1no chneuuasbHOCTH
04.05.01 dyHpameHTanpHas U NPUKJIAAHAS XUMUS:

a) ynueepcanvnuvix (YK):

—CIOCOOHOCTD OCYIIECTBIIATh KPUTUIECKUN aHAJIN3 MPOOJIEMHBIX CUTYaLlUil HA OCHOBE

CHCTEMHOTI'0 TIOAX0/1a, BbIpadaThIBaTh cTpaTeruro aericTeuil (YK-1),

—CrOCOOHOCTh OPraHNU30BBIBATE  PYKOBOAUTH PAOOTOM KOMaH/IbI, BEIpadaThiBasi KOMaHIHYIO
CTpaTerHIo It JOCTIKEeHUs noctasyieHHOH nenn (YK-3);

—CIOCOOHOCTh TIPHMEHSITh COBPEMEHHBbIE KOMMYHUKATHBHBIC TEXHOJOIWMH, B TOM YHCIE HA
MHOCTPaHHOM(BIX ) S13bIKE(aX ), JUTs aKaIEMUYUECKOro U npodeccuonanbHoro szanmonenictsus (YK-4);

—CIIOCOOHOCTD OTIPETIENSITh U PEATM30BbIBATH PHOPUTETbI COOCTBEHHON NEATENBHOCTH U CIIOCOOBI
€€ COBEpLICHCTBOBAHMSI HA OCHOBE CAMOOLICHKU 1 00pa3oBaHus B TedeHue Beel xu3au (YK-6);

—CrocOOHOCTh CO371aBaTh U MOAAEPKUBATH OE30MACHBIE YCIOBHUS KU3HEAEATEIIbHOCTH, B TOM
YrCIie TPH BO3HUKHOBEHUH Upe3BbIMaiiHbIx cutyaunii (YK-8);

0) oouenpodhpeccuonanvuvix (OIIK):

—CrocOOHOCTh  aHANIM3WPOBATh,  MHTEPHPETHpPOBaTh U 0000mare  pe3ynbTaThl
SKCIIEPUMEHTAIIbHBIX U PACUETHO-TEOPETHUECKUX padoT xumuieckoil HarpanenHoctu (OIIK-1);

—CrOCOOHOCTh TPOBOAUTH XUMHUYECKHH SKCIEPHUMEHT C HCIIOJNB30BAHHEM COBPEMEHHOIO
obopynoBanusi, codonast HopMbl TexHUKN Oe3omacHoctu (OITK-2);

—CrOCOOHOCTh NPUMEHSITh PACUYETHO-TEOPETUYECKUE METOIbl JJISi H3YYEHUs CBOICTB
BEIECTB M MPOLIECCOB C UX YUACTHEM, HCIIONIb3YsI COBPEMEHHOE IPOrpaMMHOE oOecrieueHrne U 0a3bl
IaHHBIX npodeccuonanbHoro HasHauenus (OI1K-3);

—CrocoOHOCTh  IJIAHUPOBaTh PabOThl XUMHYECKOH HANpaBIeHHOCTH, 0OOpadaTbiBaTh W
UHTEPIPETHPOBATh TOJYYEHHbIE PE3YJbTAaThl C HCIOJIB30BAHUEM TEOPETHUECKUX 3HAHUHA M
NPAaKTUYECKUX HABBIKOB PELICHUsI MaTeMaTHuecKuX U pusudeckux 3anad (OI1K-4);

—CrOCOOHOCTh  MCIONIb30BaTh  MHPOPMAIMOHHBIE 0a3bl JaHHBIX W QaNnTHPOBATH
CYIIECTBYIOIIUE MPOrPAMMHBIE TIPOAYKTHI IS PEIIEHHS 3a1a4 PO ECCHOHATBHON NesITeTbHOCTH C
y4eTOM OCHOBHBIX TpeboBaHUi nHpopmarmonHoi Oezonacuoctu (OITK-5);

—CIOCOOHOCTh TPEACTABIATh PE3yNbTaThl MPO(ECCHOHANBHON NEesTeTbHOCTH B YCTHOH U
MUCBbMEHHOH (pOpMe B COOTBETCTBUHM C HOPMAMH M NPABUIAMH, IPUHATHIMU B TPO(ECCHOHATBHOM
coobmectse (OIK-6),

B) npodpeccuonanvnvix (I1K):

HAYYHO-UCCTIE008AMENbCKASL OESIMeNbHOCHb

—crnocoOHOCTh  MpPOBOAUTH cOOp, oOpadorky, aHamu3 wu 000OLIeHHe pPe3yJIbTATOB
SKCIIEPUMEHTOB W HUCCIENOBAHMNA B PAa3IMYHBIX OOJACTAX XUMHUH, XUMHUYECKOH TEXHOJOTHH U
cMexHbIX Hayk (ITK-1);

—CrocoOHOCTE ~ OOPMIIATH  PE3YJbTAaThl  HAYYHO-UCCIEAOBATENILCKUX M OIBITHO-
KOHCTpyKTOpCcKuX pador (IIK-2);




—CIOCOOHOCTb BHEAPSITH PE3YJbTAaThl HCCIENOBAaHUA W pa3padOTOK B COOTBETCTBUHU C
ycTaHOBJIeHHBIMH ntosiHOMouusiMu (I1K-3);

MEXHON02UYECKAs OesIMeNbHOCHTb

—CIOCOOHOCTh MPOBOAWUTL HAYYHBIE HCCIIECIOBAHUS, COBEPLICHCTBOBATH U Pa3padaThIBATh
TEOPUH M METONbl U3YYEHHUs] XUMHUECKUX MPOLECCOB, OCYIIECTBISATh MPAKTUYECKOE MPUMEHEHHE
NOJIYYeHHBIX 3HAHUN W PE3YJbTATOB B PA3JIUYHBIX OTPACIAX 3KOHOMHKH (TIPOMBIIIJIEHHOCTH,
CeNIbCKOM  XO3SICTBE W JP.), CBSI3aHHBIX C TiepepaOoOTKON  ChIpbsi, mony(hadpUKaTOB,
NPOMBIIIJICHHBIX ~ OTXOJOB, IIOJy4€HHEM W COBEPIIEHCTBOBAHUEM PA3JIMYHBIX  BEINECTB,
MaTepUasoB, Pa3pabOTKON U yIy4IIeHneM TeXHonornueckux nporeccos (I1K-4);

—CMOCOOHOCTh K TPOBENEHUIO OITBITOB, MCIIBITAHMHA M aHAJIW30B C LIEJIBI0 WM3YYEHHsS] COCTaBa,
CTPOEHHMSI, CBOMCTB U MPOLIECCOB MPEBPALIEHHI BEIECTB, SHEPTETHUECKIX U XUMHUYECKUX W3MEHEHHH B
PA3IMYHBIX HATYPAJIBHBIX WM HCKYCCTBEHHBIX BELIECTBAX, ChIpbe U m3nenisix (I1TK-5);

—CrocoOHOCTD K pa3paboTKe METOIUK MPOBEACHUS KOHTPOJIS Ka4eCTBa AJIl H3TOTOBUTENICH U
notpedbureneit xumnueckoi npoaykuuu (I1K-6);

OP2AHU3AYUOHHO-YNPABIIEHYECKASL OeAMENbHOCb

—CIOCOOHOCTh OCYINECTBIIATh HAYYHOE PYKOBOICTBO PabOTaMU B COOTBETCTBHH C TUIAHOM
paboThl CTPYKTYPHOTO MoOnpa3AeieHus, (HOPMUPOBATh UX KOHEYHBIE LETH W MPEArosaraeMble
pesyabratel (I1IK-7);

—CIOCOOHOCTh OCYIIECTBIISATE KOHTPOJIb BBITIOJHEHUS MPEIYCMOTPEHHBIX TUIAHOM 3a/laHHH,
KOHTPOJb KadecTBa MPOBEACHUs pabOT, BBIMOJHEHHBIX pabOTHUKAMU TOAPA3ACICHUS |
coucnonautessmu (I1K-8);

—CIOCOOHOCTh MPHUMEHSTh aKTYAJbHYI0 HOPMATHBHYIO TOKYMEHTAIHIO B COOTBETCTBYIOIIEH
obmnactu 3uanuni (ITK-9);

neoazo2uyeckas 0esmenbHOCHb

—CIOCOOHOCTh  OCYIIECTBISITH  MPO(ECCHOHANBHYIO JIEATENbHOCTb B COOTBETCTBHU C
TpeOoBaHusIMU (emepaNbHBIX TOCYAAPCTBEHHBIX O0pa30BaTENIbHBIX CTAHAAPTOB, K pa3paboTke,
U3MEHEHUIO U O0ECTIEYEHHIO BBITIOHEHHUS Y4€OHBIX MPOrPaMM B COOTBETCTBHH C YIEOHBIM IIAHOM
u rpagukom yuebHoro npouecca (ITK-10);

—CrocOOHOCTh HCIONIB30BaTh pa3HooOpasHble 3¢ddexTuBHBIE (OPMBI, NMPHEMbI U METOIBI
oOy4eHHs1, B TOM YHCJE, BBIXOMSIIINE 32 PAMKH yUeOHBIX 3aHATHI: NMPOEKTHAs NeATENIbHOCTD,
7a0OpaTOpHbIE SKCIEPUMEHTHI, IOJIeBasl MPAaKTUKa M T.IL., K TPOBENEHHIO WHIWBUAYAJIbHBIX
3aHATUH ¢ 00YYArOIIUMUCS, OPTaHU3ALUIO U KOHTPOJIb UX camocTosiTenbHON padoTe! (ITK-11);

—crocoOHOCTh  pa3pabarbiBaTh (OCBauMBaTb) W TNPUMEHSTb COBPEMEHHBIE IICHXOJIOTO-
Nearorndeckne TEXHOJIOTHH, OCHOBAHHBIEC HA 3HAHUH 3aKOHOB PA3BUTHS JIMYHOCTH U MTOBENIEHUS B
peanpHOI 1 BUpTyanpHoi cpene (ITK-12).

B pe3yabTare usyueHnusi y4eOHOH JUCHHUIIMHBI CTYAEHT I0JIKEeH
3HamMb:
—0COOEHHOCTH MOJIMMEPHOT'O COCTOSTHHSI BELIIECTBA,;

—KJnaccupuKaMyu Mo pa3HbIM MPU3HAKAM M HOMEHKJATYpPy IOJIMMEPOB, X MOJEKYISPHO-
MAacCOBBIE XapaKTEPUCTHKH;

—(1)I/ISI/IKO-XI/IMI/ILIGCKI/IG OCHOBbBI, MEXAHU3MBbI U KUHECTUKY IMPOLUECCOB MOJTYYCHHS MMOJIUMEPOB,

—OCHOBHBIE YPOBHU OPraHU3aluu CTPYKTYPHI IOJUMEPOB;

—(usnueckue COCTOSHUS TOJMMEPOB, OCOOEHHOCTH aMOpQHOH U KPHUCTAITHMYECKON
CTPYKTYPBI IIOJUMEPOB,

—0co0eHHOCTH 00pa30BaHMs M CBOMCTBA PACTBOPOB MOJHMEPOB;

—THUIIbI XUMHWYCCKUX peaKLII/Iﬁ MOJIMMEPOB,

—CrocoObl  OCYIUECTBJICHUS TEXHOJIOTHUECKHX IMPOLIECCOB TMOJy4YeHHs] OCHOBHBIX THIIOB
MOJIMMEPHU3ALUOHHBIX, TTIOJUKOHACHCAITUOHHBIX U XUMUYCCKN MOI[I/I(bI/IL[I/IpOBaHHbIX MOJIMMEPOB,

—COBPEMCHHBIE TCHACHUWH 1 HOBBIC HAIIPABJICHUS B HAYKE O MTOJUMEPAX,

ymemp:



—IUTAHUPOBAThH M CAMOCTOSITENIbHO BBITIOJHATD SKCIIEPHMEHT;

—HaXOAWTb B3aUMOCBSI3b MEXIy CTPOCHHEM, PEAKLIMOHHOH CIIOCOOHOCTBIO M (PU3NIECKUMU
CBONCTBaMH MOJIMMEPOB;

—IOJIb30BATBCSl  JIUTEPATYPHBIMH HMCTOYHHKAMHM, SJEKTPOHHBIMH 0a3aMy JaHHBIX IS
noJiy4eHus1 Heooxoaumon napopmanuu B 00J1aCTH XUMUH U (PU3UKHU TTIOJTHMEPOB,

—BOCIPUHUMATH, 00001IaTh U AaHATU3UPOBATH MH(OPMALIHIO,

—MPUMEHSTH MOJTYYEeHHBIE 3HAHHUS B 00JIACTH XUMHH U (PH3UKHU MMOJIUMEPOB HA TIPAKTHKE;

eadems:

—OCHOBHBIMU TOHATUSIMH B 00OJIACTH CTPOEHHUS MAKPOMOJIEKYJI, 3KCIEPUMEHTAIbHBIMU
pUeMaMH CUHTE3a U aHAJIH3a IMOJIMMEPHBIX COSNNHEHHH,

—CIOCOOHOCTBIO K ITOCTAHOBKE LieJiel 1 BBIOOPY MyTeH UX AOCTHIKEHHS,

—HaBBIKAMH Pa0OThl C KOMITBIOTEPOM U OIpPENENICHHBIM MPOrPaMMHBIM OOeCrieueHHEeM ISt
MPOBENEHUS PACUETOB IO SKCIIEPUMEHTY;

—3KCIEPUMEHTAIbHBIMU HABBIKAMH UCCIIEIOBAHUS TIOJIUMEPOB.

4. COJEPKAHWE TUCHOUILINHBI 1 ®OPMBI OPTAHU3ALNNH YYEBHOTO
MPOLIECCA

HopsaakoBbii

Kparkoe conep:kanue TeMblI
HOMeEp U TeMa

Cooeporcamenvnutit mooys 1
Beenenne. OcHOBHbBIE MOHSITHS M OnIpeAeIeHHs] XHMHH M (PU3HKO-XHMHH NOJHUMEPOB.

Tenal. Ucrtopuueckne acnektsl  (HOPMHUPOBAHHS  COBPEMEHHOTO  TTOHSTHS
Ocnognvie «roJuMep» U «MakpomoJjekysa». OCHOBHblE OTJIHUYHS IOJHUMEPOB OT
HOHAMUAL. HU3KOMOJIEKYJISIPHBIX ~ coefuHeHuil. OCHOBHbIE TMOHSTHS  COIJIaCHO
Knaccughurayusn pexomennauusm HMIOITAK: mnonumep, osnuromep, MakpOMOJEKYIIa,
HONUMEDPOB. MOHOMEp, COCTABJISIOIIAs NOBTOPSIIOIIETOCs. 3B€HA, COCTABJISIOLIEE 3BEHO,

MOHOMEPHOE 3BEHO, CTeNeHb NnojauMepusanuu. HomMeHknaTypa noiumepos:
TpuBHanbHast, paunoHanbHast, MIOITAK. Knaccudukanus monumepos: mo
MIPOUCXOXKACHUIO, XUMHUYECKOMY COCTaBY, YHMCIY MOHOMEPHBIX 3BEHLEB B
nojauMepHOH wneny, (GopMe U CTPOSHHI0 MAaKpPOMOJIEKYJN, XapakTepy
HaJMOJIEKYJIIPHONH CTPYKTYpbI, MOJSPHOCTU CBsI3€il, OTHOIIEHHUIO K
HAarpeBaHuio,  nedopMalny, BO3AEHCTBUIO  BOIBI, BapHaHTaM
NPUCOEIUHEHNs MOHOMEPHOIO 3B€Ha K MAaKpOMOJEKyJe, KOTOpas pacTer,
NPOCTPAHCTBEHHOMY  CTPOEHHIO  MAaKpOMOJEKyJ (aTakTH4ecKue |
CTepeoperyJIsipHbIe MOJIIMEPHI), reoMeTpUYecKoin U30Mepun
(HaTypasbHBIH Kay4dyK M TyTTanepya; MOHATHE Nepruoa HACHTUIHOCTH).

Temna 2. OTnuune NOHATUS «MOJIEKYJIApHas Macca» IJsl HU3KOMOJIEKYJSPHBIX U
Monexynapuas BBICOKOMOJIEKYJSIPHBIX ~ coeauHeHui. [IpuumHBI  mOMMAMCIEPCHOCTU
macca u nonuMepoB. TIoHATHE «CTeneHb MOJIMMEpPU3aLUNY, KIIOJIUMEPrOMOJIOIH.
MONEKYIAPHO- Criocobbl  ycpemHEeHUs MOJEKYJSIPHOH MacChl IMOJUMEPOB M METOBbI,
MAcco60e UCIIOJIb3YEMBIE AN ONpEeAeNeHUs CPEeJHUX MOJIEKYJSIPHBIX — Macc
pacnpeoenienue nonuMepoB. CTeneHb MONUAUCIEPCHOCTH MOHO- U TOJMIUCIEPCHBIX
HOJIUMEPOS. MONUMepOoB.  MOJNeKyIApHO-MacCOBOE  paclpefesieHne  MOJUMEpPOB

(naTerpanbhbie u nuddepenunansbubie kpusbie MMP u MUP). OcHoBHBIE
CIOCcOOBL, HCHOJb3yeMble A (PAKLUOHUPOBAHUSI MOJUMEPOB C LEIBIO
IIOCTPOEHHSI KPUBBIX MOJIEKYJISIPHO-MAaCCOBOTO PACHPENETEeHUs.

Cooepoicamenvnotit Mooyt 2
CuHTE3 N0JITHMEpPOB.
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Tema 3.
Ocnosnvie
MemoOvl cunmesd
HOMUMEPOS.

IlemHass mojuMepu3anyss W TMOJUKOHACHCALMS KAaK CIIOCOObI CHHTE3a
nonuMepoB. OmnpeneneHue, OCOOEHHOCTH, OCHOBHBIE CTaIUU IETTHOU
MOJUMEPU3ALIUY, TIOHATHE KHUHETUYECKOM U MaTepuajbHOM Lemnen.
OnpeneneHrie MPOLECCOB TMOJUKOHACHCALMA U TMOJUIPUCOCIUHEHUS.
I'oMo-, rerepo- HW CONONMKOHACHCALWS, JIMHEHHAs U TpexmepHas
nonukoHAeHcauusi. (OCHOBHBIE OTJMYUA LEMHON MOJMMEpPU3ALUU U
MOJTUKOHIEHCAITHH.

Tema 4.
Paouxamnasa
HOTUMEPUALYUS.

Onpenenenne paguKaldbHON MoNMMepU3aluy, oOIIas cxema Mporecca,
TUMBI MOHOMEPOB, CIIOCOOHBIX MOJUMEPH30BATLCS MO PATUKATBHOMY
MEXaHU3My,  BXKHEWIINE  IOJUMEpPbI,  KOTOpPbIE  MOJNY4arOT B
MPOMBIIIJIEHHOCTH TaKHM CIIOCOOOM, OCHOBHBIE CITOCOOBI MHUIIMUPOBAHUS
nporecca  paguKaJbHOM — NOJMMEpH3AalMH.  XapakTEepPHbIE  YEPThI
¢usnyecknx  CrocoOOB  WHHUIMHMPOBAHUS  PAAUKAIBbHOW  LEMHOH
NOJIUMEpHU3al  (TePMHYECKOE CAMOMHULIMUPOBAHUE, PaIUAL[HOHHO-
XUMHUECKOe U (POTOXMMHYECKOE WHUIHMHUPOBAHUE). XHUMHUYECKOE U
OKHUCITUTENIbHO-BOCCTAHOBUTENIbHOE NHUIIMUPOBAHUS PAINKAIbHON LIEITHON
nonuMmepuzamn.  IlorAtue  «3(pQPEeKTUBHOCTD HMHULUUPOBAHMS» U
«KeTouHbIY 3(Pdexr. Vkaxkute OCHOBHBIC (DAKTOPBI, BIHSIOIINAE HA
s¢pextuBHOCT, MHMLMHUpPOBaHM. CTanmuu pocra, mepenayun U oOpbIBa
LIETH NPU PaANKAIBHON MONUMepHU3ali. BiusiHIe akTHBHOCTH MOHOMEpa
U  MaKpoOpaAWKaJOB Ha CKOpPOCTb CTaguu pocTa Ienu. BapuaHTbl
NPUCOCIUHEHNST MOJIEKYJIbl MOHOMEpPAa K aKTHBHOMY LIEHTPY «TOJIOBa K
rOJIOBE», «TOJIOBA K XBOCTY», «XBOCT K XBocTy». llepemaya nenm Ha
WHHUIHATOP, MOHOMED, MOJUMep, pacTBopuTeib. OCHOBHBIE MOCIEACTBHH,
K KOTOPBIM NPHUBOIAT PEeaKLUUU nepenaun Lenu. [IoHsTHE O perynsTopax,
3aMEeUINTENSAX u UHTHOUTOpAXx. Pazmuuns o0pbIBa LEeTH
OUCTIPOTIOPLIMOHUPOBAHMEM U pEeKOMOMHAUMEH TMpH  pPaguKaJIbHON
NOJIMMEPHU3aLH. XapaKkTep MOJEKYJSIPHO-MAaCCOBOTO PaCIpeneeHus Ipu
pamuKaJIbHON MOJMMEPH3AINU U CTENEHb MOJUIUCIIEPCHOCTH TPU 0OpBIBE
enu pexoMOmHanmedl W aucnponopunoHupoBaHueM. [enmb-addexr kak
nupy3UOHHO  KOHTPOJHMPYEeMbId  mpouecc,  Habmomaercss  mpu
nojuMepu3au Ha TiayOokux cragusx. CrocoObl HMCKIFOYEHUS Tellb-
s¢pdexkra mpu NPOM3BOACTBE NOJMMEPOB. BBIBOA ypaBHEHHS CKOPOCTH
pamukaipHON mnonuMepuzaunu (npuHounel ®Pnopu u boneHmreiiHa-
Hepucra). TunuvHblll BUJ KHHETUYECKOW KPHBOW pPaJMKAIBbHON IEITHON
nojuMepu3alyn. BiusiHue pa3nuyHbX (PakTOpOB Ha CKOPOCTH M CTENEHb
pamuKaJIbHON MOJMMepHU3aly (KOHLUEHTpPauus MHULUATOPA U MOHOMEpA,
TeMIepaTypa, AasiieHHe). TeXHH4YecKue NpHeMbl CHHTE3a IOJHMEPOB
METOAOM LIEMTHOH MoymMepu3alun (MoIuMepr3atusi B Macce, pacTBope,
CYCIIEH3UH, SMYJIbCUN).

Temna 5.

Hounnas u uonno-
KOOPOUHAYUOHHAS!
HOTUMEPUALYUS.

OO0wast xapakTepuCTHKa HOHHOH MoMMMepr3auuid. MOHOMEPHI, CLIOCOOHBIE
MOJNIMMEPU30BaTbCsl MO HMOHHOMY MexaHusMy. Ilonstue "xusoit"
nonuMepusauuy. OCHOBHBIE  OTJIMYMS HMOHHOM W paguKajibHON
nojguMmepusalyn. KuHerndyeckne OCOOEHHOCTH WMOHHOW MOJMMEPH3ALHH.
KartnonHas mnonumepusanys: MOHOMEPbl M HHHUIMATOPbl KATHOHHOM
nonuMepusauuu. MHMIMUpoBaHue, pOCT U OrpaHUYEHUs pOCTa LeNH MpU
KaTUOHHOM NojuMepusauuu. BiausiHue ycinoBuil mporuecca Ha CKOPOCTb U
CTeleHb KAaTHUOHHOM MNoJuUMepu3aluy. AHHOHHAas MOJHUMEepU3aLus:
MOHOMEpPbI U MHHULIMATOPbl aHMOHHOHN nonuMepusauuu. MHunmnposanue,
pPOCT W OrpaHUYEHHs] pOCTa LENMU IpU AHHOHHON NOJUMEpU3AlUHU.




AHNOHHO-KOOpAMHALMOHHAs nojuMepusauus. CHHTE3 MOHOIUCIEPCHBIX
U OJIOK-COMONMMEPOB (CKHUBOI» aHWOHHOH moymMepusanuei. BiusHue
YCJIOBUH MpoLEecca Ha CKOPOCTb M CTENEHb AaHUOHHOW MOJUMEPHU3ALIUU.
Omnpenenenue 51 KaTaJIU3aTOPbI MOHHO-KOOPAUHALMOHHON
nojauMepusauun. MexaHusMm paencTBus KartanusatopoB lLlpirnepa-Harra
IpU MOJYyYEHUU CTepeoperyjisipHbIX mnonuMmepoB. (CTepeoperyssipHble
MOJIUMEPBhl BUHWJIOBBIX M AHEHOBBIX MOHOMEPOB, OOpa3yrOIUXCs MOJ
nericteueM Karanusatopos llurnepa-Harra. Ilomumepusanus LMKIOB
(mpeoOpazoBaHe MUKIMIECKIX MOHOMEPOB B JINHEHHBIE TIOJIUMEPHI).

Tema 6.
THonuxonoencayusi.

Omnpenenenue MOJINKOHAEHCALIUH. MoHowmepk!, CrocoOHbBIE
MOJIMMEPU30BATHCA MO NOJUKOHACHCALITMOHHOMY MECXaHHU3MY (FOMO- u
rerepopyHKIIHMOHATBHBIE MOHOMEPHBI), COOTBETCTBYIOIINE CXEMbI PEAKIIHA.
Knaccuduxanus MPOIIECCOB MOJIMKOHICHCALIUH: rOMO- u
reTEPONnOJIUKOHACHCAIIHA, JIUHEeWHasT u TPEXMEPHasA MOJHUKOHACHCAIHA.
PaBHoBecHas u HEPABHOBECHAA MMOJIMKOHACHCAIIMA, KOHCTaHTa
MOJIMKOHACHCAIMOHHOrO paBHOBecHs. CTeneHb NOJMMEpPH3alMd TPU
MMOJIMKOHACHCAINH, €€ 3aBHUCUMOCTb OT FJ'IY6I/IHbI MMOJIMKOHACHCAILIMH,
ypaBHeHue Kaposepca u ero aHamu3. KuHeTHka MOJMKOHICHCALMU.
TpeXMepHaﬂ IMOJIMKOHACHCALIMA: THIIbI MOHOMEPOB, CHOCO6HbIX
O6pa30BbIBaTb Pa3BETBJICHHLIC u C€TUaThIC MOJINMEPHI,
¢benonopopmanbaeruaabie CMONIbI. MONEKYJISIpHAsS Macca ¥ MOJIEKYJIIPHO-
MacCOBO€ pacrpeneeHne Mpy JUHEHHON MONMMKOHIeHCanH, (PaKTOPBI, Ha
HUX BJIUAOIIUEC. TexHuueckue METOAbI OCYHICCTBJICHUSA MOJIMKOHACHCALIUN
(B pacriaBe, B pacTBOpE, B TBepAOH dase).

Cooeporcamenvnutit mooyib 3
CTpyKTypa M CBOICTBA NMOJINIMEPOB.

Tema 7.

Cmpyxkmypa
HONUMEPOB.

CTpykTypa MakpOMOJIEKYJ. XUMHUYECKOE CTpPOEHUE, KOHPUTypauus U
KOH(popMauus MaKpOMOJIEKY L. Hanmonexkynsipaeie CTPYKTYpPBI
MOJIMMEPOB. OCHOBHBIC THITBI HAMOJEKYJSIPHBIX CTPYKTYP aMOpP(HBIX U
KPUCTAUIMYECKUX  MOJIMMEPOB,  PEryJIHPOBAHHE  HAOMOJIEKYJSPHBIX
CTPYKTYp MOJIMMEPOB M3MEHEHHEM MapaMeTpOB MepepadOTKH, BBEACHUEM
aKTUBHBIX  CTPYKTypo-oOpasoBaTenell, XUMHYECKOW MOuQUKaIeH.
I'ubkocte  Makpomogiekys. [loTeHuuanapHBIE  Oapbep  BHYTPEHHETO
BpameHns. TepMogMHaAMU4YecKass M KHHETHYECKash THOKOCTb LTy,
(dakTOphl, BIUAIOLIME HA KHHETHYECKYH0 THOKOCTh Iuenn. Pasmep
MakpomoJekyJ. CerMeHT MakpoMosiekyinl KyHa.

Tema 8.
Dazosvie u
Qusuvecxue
COCMOAHUSA
HOIUMEPOS.

@da3oBble U arperatHble IEepexoibl MOJMMEPOB INPU H3MEHEHUU
Temneparypsl.  ®PuU3NYECKHE  COCTOSHUS  aMOP(QHBIX  TOJHMEPOB:
CTEKJIOO0pa3HoE, BBICOKO3JIACTHYECKOE 51 BA3KOTEKy4Yee.
MexxMOneKyIsipHOe  B3aUMOACHUCTBHE M TEIUIOBOE  JBDKEHHE B
CTEKJIOOOPa3HOM COCTOSHMM. Temmeparypa CTEKJIOBaHHUS, BIIMSHUE
pa3nu4HBIX  (PAKTOPOB HAa TEMIIEPaTypy CTEKJIOBaHHUS aMOpP(HBIX
nonumepos. IIposineHne BbICOKOdIACTUYHOCTH nonumepos. Ilpupona
BBICOKO3JIACTUYECKON nedopmarnn. PenakcalluOHHBIE MeEXaHHUYECKHe
cBOIicTBa nonuMepos. fABneHue rucrepesuca. OCHOBHbIE 3aKOHOMEPHOCTU
TEUEHUsT TNOJHUMEpPOB, TEMIlepaTypa TEKy4eCTH. [epMOMEXaHH4YeCKHe
KpuBbIe aMOpHBIX nonumepos. Kpucrammuaeckue nonmumepsl. OCHOBHBIE
yCJIOBHUS, onpenesIue BO3MOKHOCTb KPUCTAJUIM3ALIUN.
TepmoMexaHn4eCcKre KPUBbIE KPUCTAUNINYECKHUX MOJUMEPOB.




Tema 9.
Qusuyveckue
ceoticmed
HONUMEPOB.

Mexannueckne (neopMaluOHHbIE U MPOYHOCTHBIC), TEIUIOQH3HUECKHUE,
3JIEKTPUYECKHE U JIPyrHe CBOMCTBA mosuMepoB. [IpOYHOCTE M XPYHKOCTD
NOJIMMEPOB. MeXaHU3M pa3pyLIeHUs] MOJUMepOoB. DaKTOPLI, BIUSIOIINE HA
MPOYHOCTD MOJMMEPOB.

Tena 10.
Pacmeopwi
HOIUMEPOS.

SABnenne nHaOyxaHuss mnonuMepoB. OrpaHMYEHHOE U HEOTPAHHUYEHHOE
HaOyxaHue. BimsiHne pasHbIX (akTOpOoB Ha HaOyxaHHWE U PACTBOPEHHE
nojuMepoB. OCOOEHHOCTH CBOMCTB pacTBOpOB monumepoB. Pa3oBbie
auarpaMMbl  CUCTEM  «IojJuMep - pacTBopurtenby. Kpuruueckue
TeMIIepaTypbl pacTBOpeHUs. «XOpOUIMe» M «IUIOXHE» PacTBOPUTEINH.
TepmoguHaMuveckre KPUTEPHH KadecTBa pacTBopHUTeNst. Pasz0aBieHHBbIE
pacTBopel noauMepoB. TepMonMHaMHKa pPacTBOPEHUs] IOJHUMEPOB.
DHTpOnus,  SHTANBIUS W CBOOOAHAS  SHEPrUsi  CMELISHHSL
I'mpponuHaMuyeckue CBOHCTBA MAakpOMOJIEKYJ B pPAacTBOpax M UX
OCOOCHHOCTM IO CpPaBHEHHIO C pAacTBOPAMH HHU3KOMOJIEKYJSIPHBIX
coennHEeHUH. Bs3kocTh pa3baBieHHBIX pacTBOPOB monuMepoB. Ilonsarne
aOCOJTIOTHOM, VAEIbHOM, OTHOCUTEJIbHOM, MIPUBEICHHOM,
XapaKTepUCTUUeCKOoN BA3KOCTU. CBSA3b XapaKTEPUCTUUECKOHN BSI3KOCTH CO
CPEIHEBS3KOCTHOW MOJIEKYJISIpHOH Maccoli (ypaBHeHusi Mapka-Kyna-
XayBuHKa). BHCKkO3UMeTpHsi Kak METOJ ONpeneNieHUs] CPeIHEBSI3KOCTHON
MOJIEKYJISIPHON Maccel nonuMepoB. OCMOTHYECKOE AaBlIEHHE pPacTBOPOB
nonuMepos. OrnpeneneHue CpeIHEUYUCIEHHON MOJIEKYJIAPHOM MaccChl
MeToqoM ocMmoMeTpud. CeAMMEHTALMOHHBIH METOA  OMNpeAeNeHHs
CpPeIHECeIUMEHTALMOHHON MOJIEKYJISIPHOM MacChl MOJUMepoB. DuU3HKO-
XUMHUYECKHE OCHOBBI (PPaKIIMOHHPOBAaHUsS MoauMepos. [IpenapaTtuBHble U
aHAUTHYECKHEe MeTonbl  (pakuuoHupoBaHus. KOHIEHTpUpOBaHHBIE
pacTBOpel  MOJMMEpPOB. SIBleHHMEe accouualuyl  MakpOMOJEKyl B
KOHLIEHTPUPOBAHHBIX  pacTBopax nonumepoB. CryneHb.  SBrneHue
curepesuca. [ Inactudukauns u muacTuukaTopsl.

Tema 11.
Xumuyeckue
peaxyuu
HOIUMEPOS.

OcobeHHOCTH XMMHUYECKHX PEaKLUUi MOJIUMepoB. Pa3nuums peakimoHHOH
CIIOCOOHOCTHM  TOJNMMEPOB U HHU3KOMOJEKYJSIPHBIX ~ COSIUHEHHH.
XUMUYECKHE  TIPEBpalleHHss  IOJUMEpoB  0e3  CMEeHbl  CTEeTeHHU
NOJIUMepU3al  (BHYTPUMOJEKYJSIPHIE M TOJMMEPAHAJIOTHYHBIE
npeBpameHust). Peaknuu, TNpUBOAALINE K  HM3MEHEHHIO  CTENEHU
nojuMepusayu  (CIIMBaHHME, TEPMHYECKAs,  TEPMOOKHCIUTEIbHAS,
XHUMHYecKasl, doroxumudeckas, MeXaHU4ecKas JNeCTPyKLH,
nenogumepuzarys). CTabunmu3amnust moJTUMEpOB.

Tema 12.
Coepemennvie
npoodaemvl Xumuu
8bICOKOMONEKYIAPH
bIX COeOUHEeHUIl.

CoBpemeHHbIE TEHACHLIMM U HOBbIE HANpaBJEHUs B HayKe O MOJUMEpAaXx.
IlepcnekTuBbl paclIMpPEeHHs] MPOMBILIUIEHHOIO MPOU3BOJACTBA MOJUMEPOB.
DKOJIOTHYECKUE AaCMeKThl XUMHUU TmonuMepoB. [Ipobiembl yTunmsanmu
MOJMMEPHBIX OTXOMIOB. YHUBEPCAJIbHBIE KONBI epepaboTKH IIacTMacc.

TemaTuuyeckusi miaxH
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CoaepxaresbHbIH Moayab 1

BBeneHne. OcHOBHbIE TIOHATHA H onpeaeJceHuss XuMHH U (l)I/I3I/IKO-XI/IMI/II/I MOJIUMEPOB.

Koaun4yecTBo 4acos

OuHas ¢opma 00yueHHs 3aounas ¢popma obyueHnust
B T.4. B T.U.
HasBaHus comepKaTeIbHbIX el 2 & |§ el 2 |4a |5
- o} 2 2 |3 ElE =l o 5 |5 Bl s
MOIyJied U TeM cl =g alBogls gl & = o | a|® o|s E
[ = (] o) = O > O [5) = (] o) = O > O
Q g & |cs|TGl < = =) & |o elHQ
& 2 = 2 |6 &S 8| = & = s |F als 8
v Bl 2 o &8 H O E o |9 8 ¢
SlE E|ggcs] | 2| E|&|¢slEs
of ® | Tz & | & |8 *F|lZ
Fl B | o = = 5| o =
Tema l. 13| 3 3 12
OcHosHble NOHAMUSL.
Knaccugpurayus nonumepos.
Tema 2. 16 | 3 6 2
Monexynapuas macca u
MONEKYIAPHO-MACCOBOE
pacnpeoeneniie NONUMEPOS.
Hmozo 20 | 6 9 14
no cooeprrcamebHoMy
Mmooy 1
CoaepxaTeJibHBIH MOAYJIb 2
CuHTE3 0JTHMEpPOB.
KosnyecTBo yacos
OuHas ¢opma o6yueHust 3aounas ¢popma obyuenust
B T.4. B T.4.
Haspanus ol @ |2 e o | o4 e
-~ = A E |4 = A ==
COIePIKATEIBLHBIX MOy el o 2l £ |5 |5 | o S|l 2|5 8lB =
5 =18 ale 2S5l & =l o | &8 3|s &
H TeM Q =g ozl 8 o =l e olre|lnd
Q gz 8 |6 slHE Q = - £ |8 s|H\Q
) 2|58 g | &= 8| = 2| = s |F als 8
0Bl 2|2 %8 — O & o9 |48 =2
HEREEE R Sl E|8|sg|EE
o 8 |3 &l g o < 5 Tz
Bl B |o = = 5| o =
Tema 3. 13 | 3 3 7
OcHogHble MemOoObl cunmesa
HOMUMEPOS.
Tema 4. 23 | 7 9 7
Paouransnas
HOTUMEPUAYUS.
Tema s. 10 | 3 7
Honnas u uonno-
KOOpOUHAYUOHHAS!
HOTUMEPUALYUS.
Tema 6. 15 | 5 3 7
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Tonuxonoencayusi.
Hmozo no 61 | 18 15 | 28
CO0ePIHCAmebHOMY MOOYJ110
2
CoaepxaTesbHBIH MOAYJIb 3
CTpyKTypa M CBOICTBA NMOJIIMEPOB.
KosnyecTBo yacos
OuHas ¢opma o0yueHust 3aounas popma obyuenus
B T.Y. B T.U.
HasBanus ) of 2 |3 = of 24 =
COAEPXKATENBHBIX MOAYJIeH o 2l 2 |5 Sl = o 2| 2|5 EB|lE =
= = | o a|g oS & = = o a8 Bl &
1 TeM S| 58 cl5¢&8 8| 5|8 c|5glge
| BlEl 2|52 ® | B|E| 2|5 2E &
NEERERER: NEIEREEIEE
o 8 |3 &l O o < 5 Tz
Bl B |o = El B |o =
Tema 7. Cmpykmypa 15 |3 6 6
HOUMEPOS.
Tema 8. 9 3 6
Dazosvie u husuveckue
COCMOSHUSL NOTUMEDOB.
Tema 9. Qusuueckue 12 | 3 3 6
C80IICMBA NOAUMEPOB.
Tema 10. Pacmeopwi 15 | 3 6 6
HOIUMEPOS.
Tema 11. Xumuueckue 12 | 3 3 6
peaxyuu NOTUMEPOS.
Tema 12. Cospemennvie 9 3 6
npoodemvl Xumuu
8bICOKOMONEKYISAPHBIX
coeOuHeHuil.
Hmozo no 72 | 18 18 | 36
CO0ePIHCAmebHOMYy MOOYJI10
3
Bcezo uacoe no ecem 162 | 42 42 | 78
MOOYIAM
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5.  METOJWYECKHE PEKOMEHJALMH UL [IPOBEJEHUS
JIEKOIMOHHBLIX, MPAKTHYECKUX U JIABOPATOPHBIX 3AHSTHIA

Tembl JIeKIIHOHHBIX 3AHATHH

Ne Konuuecmeo
W Ha3zeanue memut 41COs
1 [Ocuouble nonsTHsA. Kitaccudukaryst momumepos. 3
2 [MonekynspHas Macca U MOJIEKYJIIPHO-MACCOBOE paclpeneieHue 3
MOJIUMEPOB.
3 |OCHOBHBIE METOJIbI CHHTE3a MTOJIUMEPOB. 3
4 [PagukanpHas noJUMeEpU3aLIMSL. 7
5 |MoHHas ¥ HOHHO-KOOPAMHALIMOHHAS MOJIUMEPHU3ALIUS. 3
6 [[TonukoHneHcauus. 5
7 |CTpykTypa noinuMepos. 3
8 |®a3oBble 1 pU3HIECKIE COCTOSHUS TIOJIMMEPOB. 3
9 |Dusnueckue CBOICTBA NOJUMEPOB. 3
10 |PacTBOpBI NOIUMEPOB. 3
11 | Xumuueckue peakuuu NOJIUMEPOB. 3
12 |CoBpemenHbIe IPOOIEMBI XUMHH BHICOKOMOJIEKYJISIPHBIX COSTUHEHUH. 3
BCEI'O 42
Tembl J1a00pATOPHBIX 3aHATHH
Ne Konuuecmeo
wn Ha3zeanue memut 41Cos
1 |OnpeneneHne KMHETUYECKUX MAPaMeTPOB PaAUKalbHOMN MOJIMMepH3aLun 3
CTUpOJa B Macce. MeTon aunaroMeTpuu
2 [[Ionumepusaumsi CTUPONA NPU PA3HBIX KOHLIEHTPALUAX HHULIUATOPA 3
3 [[lonumepusanus CTUPOJIA B MACCE B MPUCYTCTBUU areHTa rnepenadu Henu 3
4 | Drepudukanys MOIMBUHAIOBOTO CIIMPTA YKCYCHBIM aHTHIPHUIAOM 3
5 | OueHka NOMMAUCTIEPCHOCTH MOJMMEPA METOIOM TyPOUIUMETPUUECKOTO 3
TUTPOBAHUS
6 | AHanM3 NOMMBUHUIOBOTO CIIUPTA 3
7 | Onpenenenvie napamerpos K u a B ypaBHeHnn Mapka-Kyna—XayBuHka 3
8 | OueHka NONMMAUCTIEPCHOCTH MONMMEPA BUCKO3UMETPUYECKUM METOIOM 3
9 | Onpenenenre COBMECTUMOCTH MOJMMEPOB B PACTBOPE 3
10 | Onpenenenune U3051eKTPUIECKON TOUKU TOIHAMPOIUTA 3
11 | Cunres nuneiiHbIx o3 (pUPOB MOJUKOHICHCALIMEH aTUITMHOBOM 3
KHCJIOTBI C AU3TUIICHITIUKOJIEM
12 | Cononumepusauus cTupona ¢ METAKPUIOBOM KUCIOTOM U ONpPEeNeH e 3
KOHCTAHT CONOJIMMEPU3ALUN
13 3

Hsyuenue npoliecca noJuMepu3alii CTUpOia BO BpEMEHU
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14 | Onpenenenne 5pPekTHBHOM MIOTHOCTH CINMBKH CETYATOrO 3MOKCHIHOTO 3
noauMepa
BCEI'O 42
6. METOAMYECKHUE PEKOMEHJAIINUA 11O OPTAHU3AIINHU
CAMOCTOSATEJBHOMN PABOTBI CTYAEHTOB
OpraHu3aunusi cCaMOCTOATEILHOM PAGOTHI CTY/IEHTOB
Ne Konuuecmeo
wn Haszeanue memoi 4aCos
1 [[Ipuponnsie nonmumepsr. Lenmonosa. Kpaxman. benku. ITomunenTuabr. 4
Kayuyk u ryrranep4a
L1cKyCCTBEHHBIE MONMMEDDI 4
3 [MoHOMEpBI, KOTOPBIE HCTIONB3YKOTCS ISt TIOJTyUEeH s TOMMEPOB 4
pasIUUHBIMU MeTofaMu. VX (pu3MUecKre U XMMUYECKHE CBOMCTBA
4 |[Monumepu3ams HMKJIOB: TEPMOIMHAMUKA MTPOLIECCOB B3aMMHBIX 3
NpEeBPaLIEHUI IUKJIOB U JIMHEHHBIX MOJMMEPOB, BIUSHUE Pa3IUYHBIX
(akTOpOB Ha paBHOBECHE LIUKJI-TIOJUMED, KAHETHKA ¥ MEXAaHU3M
MOJUMEPU3ALIUH LIUKJIOB
5 |Cononumepusauus u cononukonaeHcanysi. CHHTE3 U HCTIOIb30BaHUE 4
MOJUMEPOB, MOJTy4EHHbIX TOJUMEPU3aLHEl HECKOIBLKUX MOHOMEPOB
6 |CuHTe3 MoNMMMEPOB PanMKaNbHON TOJUMEPU3AIIHEN 4
7 |CuHTe3 MOJIMMEPOB HOHHON W HOHHO-KOOPAMHALIMOHHON MOIMMepU3aLueit 7
8  |CuHTE3 MONMMMEPOB MOMMITPUCOETMHEHNEM 3
9  |Cunres momumepos noaMKoOHAEHCAUEN 4
10 |CunTes nmonumepoB moauMepHU3alueil ¢ paCKpPbITHEM LIUKIIA 1
11 |Crioco6Gel mpoBeneHust MONMMMEPH3ALIMK U TOJUKOHAeHCAH. Tlonmumepr, 2
KOTOpBIE TOJTYYar0T B MPOMBIIIIEHHOCTH 3THMH CIOCO0aMu
12 |Crapenue u crabunusanys NojIuMepOB 2
13 [MeTonpl uccnenoBanust CTPYKTYPbl M CBOWCTB MOJUMEPHBIX CHCTEM 12
14 |CtpykTypa u cBOMCTBA MPUBUTHIX U OIOKCOMOJIUMEPOB 1
15 |Cmecu nonumepos 1
16 [[Mnactudpukanms u muacTudhUKaTOPbI 3
17 Mcnonb3oBaHue HAMOJIHUTENEH ISt K3MEHEHHS CBOKMCTB MOJIUMEPOB 1
18 [Dnacromepnl. HaTypanbHble U CHHTETHYECKHE KayuykH. Bynkanusanus 3
Kay4yKOB
19 |0cobenHocTr MOBENEHNS ONTMMEPOB B PA3HbIX (PU3MUECKUX COCTOSHHUSIX 3
20 [Kpucrammusauus Kak raBHbIA (ha30BbIi MEPEXO B MONMMEPAX, MEXAHU3M 6

KPUCTAJIN3alIUHU, KPUCTAJITUICCKUE TTOJTUMEPBI, CTCIICHDb KPUCTAJINIMIHOCTU
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21 [[MonusnexTponuThl. XUMHUYECKUE U (PUIMKO-XMMHYECKUE OCOOEHHOCTH 6
MOBEICHHS TOJMKHUCIIOT, TIOJTMOCHOBAHUH U ux coneil. [Tonnamdonutsr.
MoHuThI
BCEI'O 78

7. UHAUBUAYAJIBHBIE 3AJJAHUA
IIo nanHOMY KypCy HE ONpenyCMOTPEHO BBINMOJHEHUE UHANBUIYAJIbHbBIX 3a1aHUH.
8. KOHTPOJIBHBIE BOITPOCHI K MPOMEKXYTOUYHOM ATTECTAIIMA

1. Yro Takoe monumep, BBICOKOMOJEKYJSIpHOE coenuHeHne? YUTo O3HauaeT NOJMMEPHOE COCTOSHHE
BellecTBa’?

2. Kakue knaccuprkayy noJMMepoB Bbl 3HaeTe?

3. KakoBbl COBpeMeHHbIe NIPEICTaBIEHNs O CTPOSHNH MOJIUMEPOB?

4. Yro Takoe koHpurypaims nojumepHoil wnernn? Ha3oBure THIBI KOHQUTYPAIIMOHHOW H30MEPUU
MaKpOMOJIEKYJI TOJTUMEPOB.

5. Kakue ¢akTopbl BIUSIOT Ha BS3KOCTh PacTBOPOB NoMMMepoB? B uem 3akimouaercss 0COOSHHOCTD
TEUEeHHUs pPacTBOpa MoJIUMepa OT TEUEHHs YUCTOIO pacTBOPUTETIsL?

6. KakoBbl 0COOEHHOCTH KOH(pOpMAaIMM IeNMM MaKpOMOJIEKYJ MOJMMepa B XOpOLUEM, HIACATbHOM U
TUIOXOM PaCTBOPHUTEISX ?

7. NaiiTe onpezeneHre XapakTepUCTUYECKON BA3KOCTH pacTBopa nonumepa. OT 4ero oHa 3aBHCHUT U Kak
CBsI3aHa C MOJIKYJIIPHOIN Maccoi nmoimmumMepa’

8. MMaiire omnpeaeseHUe MNOMUAUCIEPCHOCTH MOJIUMEPOB. UTO O3HA4YaeT MOHATHE MOHOAUCHEPCHOTO
nojiumepa’

9. Muddepenimansapie u uHTerpanbHpie Gpyakipm MMP nommmepa. Uto o3Ha4aeT MOJEKyJSIpHO-
MacCOBO€ U MOJIEKYJIIPHO-UUCIIEHHOE paclpeziesieHe noauMepa’

10. Kak xapakTepucTudecKkasi BA3KOCTb CBsI3aHA C MOJICKYJIIPHON MacCoi mommMepa?

11. Ipusenure GopMyIIbI IS pacueTa OTHOCUTENBHOM, yASTbHOH, MPUBEICHHON 1 XapaKTePHCTUIECKON
BSI3KOCTU PacTBOPOB NOJIHMEPA.

12. O6bsicHuTE (PrsmyecKkmii cMbIcT KOHCTaHT K 1 @ ypaBaeHust Mapka — KyHa — XayBuHKa.

13. Kakum 0Opa3zoM MpoBOISIT yCPEHEHHE MOJIEKYJIIPHON MacChl TIOJIMMEPOB?

14. Kakue naHHbie HEOOXOMUMBI IJIs1 pacueTa YCPEAHEHHBIX MOJIEKYJISIPHBIX MacC omuMepa’?

15. IlpuBenure ypaBHEHUs Ui pacdeTa YCPEIHEHHBIX MOJIEKYJIIPHBIX MACC MOJIMMEPOB.

16. Kaxk oueHuTsh CTeneHb NouauctepcHocT nojumepa’? YUro takoe kpurepuii Llynbna?

17. Kakyro ua(bOpMaILINIO O MOJMMEPE AeT €ro MOJISKYJISIPHO-MAacCoBoe pacnpeneneHue? M3obpasure
THUIUYHbIE HHTErpalbHble W auddepeHunaibHble Kpuble MMP momiMepoB HU3KOH M BBICOKOH
TMOJIUAUCTIEPCHOCTH.

18. Uucnosast u MaccoBasi (PyHKLIME MOJEKYJIIPHO-MACCOBOTO PACHPEeNICHHs MOJMMepa.

19. Uro osHauarorT Ou- u monuMmonanbHas audQepeHranbHble KPUBbIE MOJIEKYIISIPHO-MACCOBOTO
pacrpeneseHust MojIMMepoB?

20. DxcnepuMeHTaIbHbIE METObI onpeneneHuss MMP nonumepos.

21. Kakoit cnocod mpoBeleHHs] TONMMEPH3ALMH HCIONB3yeTCss B HaHHOH jaboparopHoit pabdore?
Hasosure ero npenmMy1iiecTsa 1 HEJOCTATKHU.

22 Kakue crocoObl TpOBEAEHUS] MOJMMEPH3ALMM BaM eme m3BecTHbI? J[laliTe MX KpaTkyro
XapaKTEPUCTHKY.

23. IlpuBenure cXeMy 3JIEMEHTAPHBIX CTAAMN PAJUKAIBHON MOJUMEPU3ALMHA CTHUPOJIA B MPUCYTCTBUU
niepokcuaa OeH3oma.

24. OOpsicHATE, KaK BIUSIOT KOHIIGHTPAIMd MOHOMEpa M HHHULMATOpPA, a TAaKKe TeMIleparypa Ha
CKOPOCTb PaUKAIbHON MOJUMEPU3ALINH.
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25. Vkaxure, B KaKUX CIy4asix 3aBUCHUMOCTb CKOPOCTH PaJUKAIbHON NOMUMEPU3ALUK OT KOHLIEHTPALUU
MHUIIAATOpa OyZIeT MMETh NIEPBbIA 1 HYJIEBOH MOPSIIOK.

26. Paccuuraiite, BO CKOJIBKO Pa3 WU3MEHUTCs] CTENEHb MOJMMEPH3aLUM IMOJUMEPa, €CIH YBEIUYUTb
KOHLICHTPALIMIO MHULIATOPA B 4 pasa.

27. KakoBa sHeprusi akTMBALMU PaJvKaJbHO-LIETHOM MOJIMMEpH3alui U ee OCHOBHbIX craauii? Ha
KaKyI0 CTaJIHIO TIporiecca B OOJbIIeli CTeNeHH MOBIHSET YBeInUeHne Temrieparypbl? Oteer oOocHyiiTe.
28. Kakue monyiueHusi IPUHUMAIOTCS NIPU BBIBOJIE OCHOBHBIX KMHETHYECKUX YPAaBHEHMH PagUKaIbHON
NoJMMepU3aLn?

29. OcobenHoctu craguu uHUNMUpoBaHus. OObsSCHHUTE, YTO Takoe KieTouHbll 3¢ddext. Ha uto oH
BIIUSIET?

30. KakoBbl 0COOEHHOCTH PaIMKATbHOM MOMUMEPHU3ALIMH Ha MTyOOKHX CTaUSIX MPEeBpalleHrss MOHOMEpPa
B oyrmep? Uto Takoe renb-3¢hdext?

31. Kak BAUSIOT KOHLIEHTPALMs] MOHOMEPA, KOHLIEHTPALUS areHTa Nepeaayu Lenu U KOHCTaHTa CKOPOCTH
PeaKLH Iepeayy ey Ha CTENEeHb MOJMMepU3atiy 00pa3yroIerocs nomMepa’?

32. CopmynmpyiiTe 3aKOH TPETOMIICHUS] CBETA U TOSICHUTE (DU3HUYECKUH CMBICT OTHOCHTENIBHOIO U
abCONFOTHOTO TOKAa3aTeNel MPeIOMIICHUS.

33. JlaiiTe XapaKTEPUCTUKY BJEMEHTapHbIM CTaausM paguKabHOW mnomumepusaumu. Kakas craaus
MOJIMMEPU3ALIMH SIBJISIETCS TUMUTHPYIOLLEH?

34. Ha3zoBuTe OCHOBHBIE CIIOCOOBI MHUIIMUPOBAHUS PATUKATBHOM MOJMMEPU3AIMN U HAaHOOIee IIUPOKO
WCTIOJIb3yEeMble MHULMATOPBL, TPUBEANTE CXEMBI UX PAcafa Ha PaAUKaIbL.

35. OObsiCHUTE, KaK BIMSIFOT KOHLIEHTPALWs MHHULMATOPA M TeMIeparypa Ha CKOPOCTb PaJHKaIbHON
MOJIUMEPU3ALIH.

36. UeMm 0ObsicHsIeTCst TPOOHBIH MOPSIOK MO HHULIMATOPY B PAAUKATBHOMN MOJTUMEPH3ALIIN?

37. Haiire ompeneneHue MOHATUSIM KJeTOYHOro 3¢ddexra u 3PPEeKTHBHOCTH WHUIMHUPOBAHHS TIPU
paavKaIbHON NOMUMEPU3ALIUH.

38. Onuimrre 0COOEHHOCTH PaaUKaIbHON MOJUMEPU3ALMU HA TITyOOKHX CTAIUSIX MPEBPAIIIEHHS.

39. Kakue (pakTophpl MPUBOAST K CHIDKEHHIO CPEOHEH CTeleHH TMONUMEpH3aiid 00pa3yroerocs
MOJIMMeEpa 10 PAAUKAIBHOMY MEXaHU3MY?

40. Tpeoskure cnocoObl pacio3HAHUS PAAUKAIBHOTO U MIOHHOTO MEXAHHU3MOB MOJTMMEPH3ALIIH.
OxapaxrepusyiiTe 311eMeHTapHbIe CTAIUN PaUKaIbHON MOTUMEPU3aLIHH.

41. Ha3oBuTe OCHOBHBIE CIIOCOOBI MHULIMHPOBAHMS PAAUKAJIBHON THonmrMepr3aui. [IpuBeanTe cxeMbl
pacnazia Hanoosee pacpOCTPaHEHHBIX HHILIHATOPOB.

42. Onmmmre mporecc mouMepusalui B Macce. [IpemMyimecTBa M HEHOCTATKU 3TOrO  Criocoda
MPOBEACHNUS MTOJIMMEPU3ALIUU.

43. Packpoiite nonsaTre >PPEeKTHBHOCTH MHULUUPOBAHUS. B pesynbraTte NMpOTEKaHWsI KaKMX PeaKLdi
cHIKkaeTcs 3 heKTHBHOCTh MHULIMMPOBAHMS P UCTIONB30BAHNH TTEPEKHCH OeH30mIa?

44 Yem ompenensercss XapakTep MOJIEKYJIPHO-MACCOBOIO  PAaCHpenesieHuss TMpU  PaaUKaIbHON
NoJMMepU3aLun?

45. O6psicHuTE siBIeHHE renb-3(dexra Ha TTyOOKHX CTaIUsIX PAIUKaIbHOH MTOMMEPH3ALH.

46. Uro Taxkoe TMOJIMKOH/IEHCALYsT? Yem OTJIMYAETCSA TOMOIIOJIUKOHACHCALUS or
reTePOTIONIMKOHICHCALIH?

47. Yro npencrasisieT OO0 HepaBHOBECHASI IOJIMKOHAEH AWM ? [IpuBeCcTH KOHKPETHBIE TPUMEPBL.

48. Ilepeunciire OCHOBHBIE CITIOCOOBI TIPOBEACHHS MOJMKOHIEHCALIMY U HA30BUTE MX MPEUMYILECTBA U
HEJIOCTAaTKH.

49. Kak MOKHO TIOBJIUSITh Ha BBIXOZ] 00Pa3YIOIIErocs MOJIMKOHISHCAIIMOHHOTO TToTuMepa’?

50. HazoBute criocoObl MHUILTMUPOBAHUSI PAAUKATBHO-LEITHON MOJTMMEPH3ALIIH.

51. Onumure 3JeMEHTapHble CTaAUM PAAUKAJIBHOM TOJMMEPU3ALMH, KOTOPBhIE TMPOTEKAIOT B
HucclienyeMon cucreme. Jlaiite M KpaTKyIO XapaKTEePUCTHKY.

52. Kakue akTopsl 1 KakuM 00pa3soM MOTYT BIHMSATh Ha KHHETUKY PaJUKAIBHONW TOJMMEPH3AMN U
KaueCTBO 0OpasyroIerocs nonumepa?

53. Uro Takoe cramusi pEMHULIMUPOBAHUS B PAIUKAIBHON LIEMHON nomMepr3aunn? Kakine KOMIOHEHTBI
PEaKIMOHHON CMeCH MOTYT y4acTBOBaThb B peakLMsAX Mepefaud Lenu nonuMmepuszauun? Kak peakiuu
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PEUHULIMAPOBAHUS BIIMSIFOT HA CKOPOCTb PEAKLIMU MOJMMEPU3ALIMY, BBIXOA MOJIMMEPHOrO NMPOAYKTA U
MOJIEKYJISIPHO-MAacCOBOE pacrpeiesieHre nonimepa’

54. Yro Takoe peryssitopsl menu nonumepusaipin? Kakyro dyHkimio oau BemonHsitor? Kakue Bernecrsa
MOTYT OBITh UCTIOJIE30BAHBI B KAUECTBE PETYJISITOPOB LEMH MOJTUMEPU3ALIIH?

55.UeMm oOTIMHarOTCA KUHETHYECKass W MarepuaibHas nenu nonumepmsauun? Kakue cragum
PaIMKaJIbHON MONTMMEPU3aLH PUBOIAT K TMOETN MaTepHaIbHOM, a Kakue — K THOeNH KUHETHYECKOH
LIETTH MTOJTUMepHU3aLiu?

56. KakoBbl 0COOEHHOCTH MPOLIECCa PACTBOPEHMUST MOJTMMEPOB?

57. Haiite onpeneneHye HAOYXaHHIO TIOJTIUMEPA U KOHTPAKIIUH.

58. Ilepeunciure hakTophl, ONPEAENsOIINe CIOCOOHOCTD TOJIIMEPOB PACTBOPSTHC U HAOyXAaTh.

59. Oxapakrepusyiite craaun npouecca HabyXaHusL.

60. IlpuBenuTe MpUMeEpPHI HEOTPAHUYEHHOTO  OTPAHIMYEHHOTO HAOYXaHUs TTIOJIMEPOB.

61. JIns kakux MOMMMEPOB MPUMEHUMO TMOHSTHE CTeneHu HaOyxanws? IlpuBemure ¢GopMybl uis
pacyeTa CTereH: HabyxaHust TIOJIFMepa.

62. Onumure 3aBUCUMOCTb CTeNeHH HaOyXaHWs OT BPEMEHH /Il HEOTPAHWYEHHO M OTPaHUYEHHO
HaOyXaroIyX MOJMMEPOB.

63. CxopocTtb HabyxaHus omMepoB. OT 4ero OHa 3aBUCHUT U Kak orpernessercs rpajuaecku?

64. IlpuBeanTe KNHETHYECKOE YPaBHEHNE, KOTOPBIM MOYKHO OMHCATh Nporiece HaOyxaHHs MoIuMepa.

65. Uro Takoe KOHCTaHTa CKOPOCTH HAOyXaHHUsI MOJIFIMEpa U Kak OHa orpeaesiercs: rpadudaecku?

66. Kakue cBolicTBa XapakTepHbl AJIs1 paCTBOPOB ITOIUMEPOB?

67. B yeM 3aKIIFOUar0TCsl OCOOCHHOCTH KHHETHKH TMPOLIecca HAOyXaHUs CETYAThIX MOJTUMEPOB?

68. [lepeuncnmre OCHOBHBIE (PAKTOPBI, BIMSIOIINE HA CTETIEHb HAOYXaHHs CETYaTOro MOJIMMePa.

69. ChopmynupyiiTe OCHOBHBIE MOJOKEHHS Teopun Propu.

70.Kax ompenemsitor 3(p(EKTUBHYIO IUIOTHOCTb CIIMBKH CETYATBIX [MOJMMEPOB IO METONY
®nopu — Penepa?

71.Kakoil BHA WMEIOT 3aBUCHMOCTU CTEMEHH HAaOyXaHWs OT BPEMEHU MJisi HEOTPAHUYEHHO W
OrPaHUYEHHO HAOYXAFOIINX MOJIUMEPOB?

72. B gem 3axmouaercs pusmueckuii cMbIch KOHCTaHThl @nopu — XarruHca? OT 4ero OHa 3aBUCHT U Kak
€€ MO)KHO ONpeJeNUTh?

73. Ha3oBute TEpMOAMHAMUYECKHE YCIOBHUSI COBMECTUMOCTH IOIUMEP-TIOIMMEPHBIX CMECEH.

74. Kakoe BNMSIHUE OKa3bIBAOT OSHTAJBIHMHHBIA M SHTPONUIHBIA (PAaKTOPHl HA COBMECTHMOCTD
MOJIMMEPOB?

75. Kakumu MeToraMmyu MOXKHO M3y4aTh COBMECTUMOCTD MOJIMMEPHBIX cMecei?

76. OxapakTepu3ynTe COBMECTUMBIE, YACTHUYHO COBMECTHUMBIE, HECOBMECTUMBIE TTOJIMMEPHBIE CUCTEMBI.
77. KakoBbl COBpeMEHHBIE IIPEICTAaBIIEHNsI O BHYTPEHHEM BpaLlleHUH MaKpPOMOJIEKYJI ITOIMMEPOB?

78. CBOOOIHO COUIEHEHHAsI MOJIENTb MAKPOMOJIEKYJIbI M peajibHast MOJIEKYJIa.

79. TepMoarHaAMUYECKast M KHHETHYECKAst THOKOCTh LI MAKPOMOJIEKYJTBL.

80. Kakue TUITbl XUMUYECKHX MPEeBpalLeHil TOJIMMePOB Bbl 3HaeTe?

81. Ha3oBute OCHOBHBIE OCOOSHHOCTH MPOTEKAHUS PEAKIHIA ¢ YIACTHEM TIOJMMEPOB.

82. Uro Takoe nmosmMepaHaIoruiHble npeBparieHus. C Kako HEeNblo UX UCMOIB3YIOT?

83. Uem oTiMyaroTCs BHYTPUMOJIEKYJISIPHbIE IPEBPALIEHHsI OT NOJIMMEPAHATOT MUHbIX ?

84. Kakue peakuuy IpOBOISAT JUTS MOTYHYEHHS PUBHUTHIX U OJIOK-COMOJINMEPOB?

95. Kaxwie BUJIbI IECTPYKIIMH TIOJIIMEPOB U CIIOCOOBI MX CTaOWIIM3ALNH BbI 3HAETE?

96. Uro Takoe nosMMepaHaIoriuHble IpeBpaleHus U 1JIs1 4eT0 OHU UCTIONB3YIOTCS?

97. Kak B IPOMBILIIIEHHOCTH MOJIY4ar0T MOJMBUHUJIOBbII CIIUPT?

98. Kakrie OCHOBHbIE THUIIbI peaKLMii NOJIUMEPOB Bbl 3HaeTe?

99. leficTBre KaKMX BHEIIHHUX (PAKTOPOB IMPUBOIUT K AECTPYKLIUH ITOJIMMEPOB?

100. Kakue xumuueckue mpeBpalieHus XapakTepHsl i nonumepos? Hasosute ux tumel Ilpusenure
MpUMEpBL.

101. K kakOoMy TUIy XUMHMYECKUX NPEBPAIICHUNM MOJUMEPOB OTHOCUTCS IUEJIOYHOW THMAPOIIM3
nonakpuiamuia? Yem oH Moker ObITh OCIIOKHEH?
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102. B uem 3akmrouaercst 3pQEKT COCENHUX 3BEHBEB IMPU TMOJMMEPAHATOTHYHBIX TMPEBPAINEHUSX
MaKpOMOJIEKYJI?

103. Kakue kuHeTH4YeCKHe OCOOEHHOCTH XapaKTEPHBI IS [IEJIOYHOTO THIPOIIN3a MOIHAKPUIaMuia?
9. OBPA3EIIl MOAYJIBHOI'O KOHTPOJIA

roy BIO «TOHEIIKUA HAIIMOHAJIbHBIII YHUBEPCHUTET»
@akynbTET XUMUYECKUH

Cneyuansnocms. 04.05.01 ®ynnamMeHTanbHasA U OPUKIAAHAS XUMUS
Cneyuanusayus:

IIpoepamma noocomosku: cneyuaiumem

Cemecmp 7

Yuebnasn oucyuniuna Buicokomonexynapusie coeOunenus

MOAYJBbHASA KOHTPOJIBHASA PABOTA
BAPHUAHT Nel

1. Yro Takoe monumep, BLICOKOMONEKYNSIpHOE coenuHenne? UTo 03Ha4aeT MOJUMEPHOE COCTOSIHHE
BemiectBa? HazoBure knaccudukanuy moJuMepos.

2. Packpoiite ocobeHHbIE CBOMCTBA MOJUMEpoB. Kak MOKHO OMpenenTh MOJIEKYISIPHYI) Maccy
TOTO WJIK UHOTO moJiuMepa’?

3. 3agava. Cwmemranu ABe (pakuumyd OJHOIO W TOrO K€ MOJMMEpPa B OJWHAKOBOM
cootHomennn. M;= 10 000; M,= 100 000. PaccunmtaiiTe CPEAHECUYUCICHHYIO H
CPEAHEMACCOBYHO MOJIEKYJISIPHBIE MACCHI MOJIYYEHHOTO TTOJIUMEPA.

VYTBepKIEeHO Ha 3acemaHuu  Kadenapbl (QHU3MUECKOW XMMHH, TPOTOKON  Ne oT
« » 20 r.

3aBenyromruii kageapoi B M. Muxanbuyk
IIpenonasarens P.N. Jlpira

Kputepuu oueHuBaHust MOAYJbHOI0 KOHTPOJISI

Homep 3a0anus Konuuecmeo 6anios
1 2
2 2
3 1
Bcezo 5

10. OBPA3EIl DK3AMEHAIIMOHHOI'O BUJIETA

Teopemuueckue 60npochl K IK3AMEHY
. Beicokomonekynsipabie coenunennst. [lomnmepsl. Cneunguueckue coticrsa BMC.
Onpenenenus: MNoOJIMMEp, MOHOMED, OJMIOMEP, MOHOMEPHOE 3BEHO, COCTaBHOE 3BEHO.
CreneHp noaumepu3aluu.
HomeHnknatypa noammepos.
Knaccudukannm noamMepoB 1o pa3HBIM NPH3HAKAM.
Paznuunbie mpocTpaHcTBEHHBIE POPMBI MAKPOMOJIEKYJT OJUMepoB. CeTdaThie OIMMEpPHI.
Knaccuukanms noauMepoB 1o XapakTepy WX HAIMOJIEKYJISIPHON CTPYKTYPBL
Cononumeps! 1 UX KIacCUPUKALUS.

!\)»—a

Nk w
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8. XuMHUecKkoe CTPOEHHE MAaKpOMOJIEKYyJ noauMepoB. HeperymspHbele u cTepeoperyssipHble
nonumepsl. CTeNeHb CTEPEOPEryJIIPHOCTH.

9. BapuaHTel pacnojiokeHHst OOKOBBIX ~ 3aMECTHTENeH [0 OTHOWIEHHIO K  XpeldTty
MaKpPOMOJIEKYJIBI.

10. CiocoObI yepeaHeHUsT MOJIEKYJIIPHOM MACChI TOJIUMEPOB.

11. KoappumuenT (creneHp) MOJUANCIEPCHOCTH MTOJIMMEPOB.

12. YMeTp cuuTaTh YCPEOHEHHYH) MOJIEKYJSIPHYK) MacCy M CTENEHb MOJUANCIEPCHOCTU
MOJIUMeEpa.

13. MonekynsapHO-MaccoBOe pacnpenenenue nojaumepa. JAuddepeHunanbHas U UHTErpajIbHasl,
quCoBasi U MaccoBasi pyHkmu MMP.

14. DxcnepumenTtanbhbie MeTobI onpeneneaus MMP. Kpurepuit Llynbua.

15. Onpenenenusi:  LenHas NOJUMepU3alMsl, KHUHeTHYeckas M  MaTepuajbHas  Lenu
MOJIUMEPU3ALUH.

16. Ilonumepusauus. LlenHoit Mmexanusm nonumepusanui. OCHOBHBIE CTaIUU.

17.llenHass panukaibHas noauMepusanus. HMHULMATOpbl paguKaIbHOW MOJUMEPHU3ALINH.
O} dexTHBHOCTH UHUITUUPOBAHUSI.

18. Cxema paaukaabHON MOJUMEPU3ALMH.

19. KuneTuka pagukanbHON NONTUMEPHU3ALUH.

20.DOHeprusi axkTUBALlUM paAUKaJIbHON MojuMepusauuu. BuusHue Temmepartypbl Ha
paauKaIpHYO nonuMepusauuto. Kunernueckas 1IMHA LEH.

21. Peaxunu nepegadu Leny NpU paauKaaIbHON NOJUMEPU3ALIUH.

22. YpasHenue Maiio. Uro oHO mokasbiBaeT (onpenesier)?

23. OnpeneneHrue KHHETHYECKUX MApaMETPOB PAINKAIbHON MOJUMEpPHU3aLin: onpeneneHue kq.

24. MHrubuTopsl, 3aMEIUTUTEIN U PETyJSITOPbl JJIMHBI LENd B MPUMEHEHHH K PaguKaJIbHON
MOJIUMEPU3ALUH.

25. OnpeneneHne KUHETUYECKHX NAPAMETPOB PaMKaJIbHON NONUMepU3aluy: onpenenaenue ky, u k.

26. Panukanbhas nomuMepmzanus: onpeneienue C; u Cs, X GU3NIECKUN CMBICI.

27. I'nyOokue cTaguu paguKaabHOU nmomMepu3anui. DPQPekT caMoyCKOpEeHUsI.

28. Tepmuueckas paguKaibHasi HOJUMEPU3ALIMS.

29. doroxuMu4deckas: paauKanbHasi NOJIUMEPU3ALIUS.

30. PannanroHHas pagukaibHast MOJIUMEPU3ALIUSL.

31. Ilonumepu3anmoOHHO-AENOIMMEPU3ALMOHHOE paBHOBecHe. TemmnepaTrypa M KOHLEHTpaLUs
MOHOMeEpAa B YCJIOBUSIX PABHOBECHUS.

32. PagukasibHasl MOJIMMEpPHU3aLUs B ABYXKOMIIOHEHTHBIX cucTeMax. Cxema mporecca.

33. Kunernka paaukaabHOM MOJIMMEPU3ALMU B JBYXKOMIIOHEHTHBIX CHUCTEMax. Y CJIOBUS
KBa3UCTALIMOHAPHOCTH. Y paBHeHHe Malio-JIpronca.

34. KoHctaHThl cononuMepuszanuu. CocTas conoiuMepa B 3aBUCUMOCTH OT 3Ha4€HUI KOHCTAaHT
COMNOJUMEPHU3ALIUH.

35. Meroae! onpeneneHuss KOHCTAHT CONOJIMMEPU3ALUH.

36. Cxema paaukaabHON MOJUMEPU3ALMH B MHOTOKOMIIOHEHTHBIX CUCTEMAX.

37. UonHast mnomuMepusaimsa.  OcHOBHble  TpeOOBaHUS  UIi  TPOBEOEHHS  MOHHOU
nonuMepusauuu. «Kupasy nonumepusanus.

38. Katnonnas nonumepusauus. KoHkpeTHbIe NpUMEpHI.

39. Ku"eTuka KaTHOHHOW MOJIUMEPU3ALINU.

40. CteneHb NonuMepHU3aLu MOJIMMEPOB NMPHU UX MOJYYEHUU KaTUOHHOM MonuMepusaLuei.

41. OnpeneneHyie KUHETUYECKUX TapaMETPOB pPeaKLIMi KaTHOHHON MOJUMEPU3ALIHH.

42. MexaHu3M aHHOHHOU nonumepusauny. KuneTrka aHMOHHON NOJIUMEPHU3ALIUH.

43. be3oOpbiBHast aHMOHHAs oiuMepu3aiys. [loxydeHre 0I0K-CONOIMMEPOB.

44. CniocoObl yCTaHOBJIEHUSI MEXaHMU3Ma MOJIMMEPHU3AIIH.

45. Onpenenute BXKHOCTb MPABUIBHOTO BEIOOPA CrIOCO0a MONTMMEPU3ALIH.

46. Ilonumepuzauus B Macce MoHoMmepa. [IpeumMyiecTsa u HEAOCTATKH.

47. llonumepusauus B pactBope. [IpenmMyiecTsa 1 HEAOCTATKH.



19

48. CycneH3noHHas nojaumepusanus. [IpenmyinecTsa 1 HEIOCTATKH.

49. OmynbcuoHHas noaumepusanus. [IpenmyinecTsa U HEAOCTATKU.

50. T'azoBas monumepusarusi. TeepaodasHasi MOTMMepPU3aLIHS.

51 Ionmumepuzanwst ukinoB. KonkperHble nprmMepsl. TepmonnHamMudeckue 0COOSHHOCTH TPOLIECCa.

52. HanpskeHHbple 1Lukiabpl. YciaoBuss ux nojgumepuszauuu. Craaus pocta Lenu Ipu
MOJIUMEPU3ALUH LIUKJIIOB.

53. MoHHO-KOOpAMHALMOHHAS ouMepu3anusi. KoHkpeTHble npuMephl.

54.Tomo- u rereponoiukoHAeHcauuss. OCHOBHblE  OTIMYMS — MOJIMMEpU3allUd U
MOJINKOH/ICHCALINH.

55. 'nybuna nonukonaeHcauu. Y pasHenue Kaposepca.

56. PaBHOBecHast mojukoHneHcanus. CBs3b MEXAYy CpenHel CTENeHbI0 MOJIMMepU3alud U
KOHCTAaHTON PaBHOBECHSI.

57. HepaBHoBecHas nojimkoHaeHcaius. CriocoOsl ee npoeenenus. KOHKpeTHBIN mpumMep.

58. TpexmepHas monukoHAeHcanus. Peakroruactel. Touka reaeobpa3oBaHusi.

59. IlonuaucnepcHOCTh NONMUKOHIEHCALIMOHHBIX ToauMepos. MMP.

60. IlonukoHaeHCAMs B pacIliaBe.

61. IlonukoHaeHcanus B pacTBOpE.

62. IlonukoHaeHcanus B SMyJIbCUU.

63. Mexdasznas nonukonneHcamusi. Ee ocobeHHOCTH.

64. brnokcononumeps! (BCIT). Crepeobnokcononnmepsl. [TonyueHne GI0KCOMOTUMEPOB.

65. Metonst Beinenenusi BCIT. Meroawr uneatudukanuu BCIT.

66. Hanmonexymnspuas crpykrypa BCIL

67. Pusnueckue caoiictsa bCII. Ilpumenenne bCIIL.

68. 'uOKOCTh e MaKpOMOJIeKYJIbl. [loTeHIMampbHast SHEPTHSI MOJIEKYJIbI (MAKPOMOJIEKYJIbI).

69. CBOOOIHOCOUIEHEHHAST MOJIENIb MAKPOMOJIEKYJIBI.

70. OcoOeHHOCTH peasTbHOM e MAaKPOMOJIeKYJIbL.

71. TepmonrHaMHU4eCcKasi W KWHHETHYECKass THOKOCTh I[EMHM MaKPOMOJEKYJbl. PeanbHas
MaKpOMOJIEKYJIa C TOYKH 3pPEHHs] TEPMOIWHAMHYECKOW M KHHETHYECKOH THOKOCTH LEemnH
(OCHOBHBIE MOMEHTHI).

72. TepmonuHaMuueckasi BEpOSITHOCTD Lenu. @opmyaa ["aycca.

73. CTaTUCTUYECKUN CErMEHT MaKpOMOJIeKyJibl. Ero CBsI3b CO CpEeOHUM PACCTOSHHEM MEXKIY
KOHLIAMH LIETTH MaKkpoMoJeKyibl. KnHeTHUeCkuil 1 MEXaHUYECKHUI CETMEHT LIETIH.

74. dusnveckue COCTOAHUS NOJUMEpOoB. Temneparypa CTEKIOBaHUS U TEMIIEPaTypa TEKY4EeCTH.

75. TepmomexaHuueckas KpuBash aMOP(HBIX NOJMMEPOB. BIusHHE MOJEKYJISIPHONW MacChl
NOJIMMEpPa Ha TMEePEXO]] €ro U3 OHOTO (PU3UYECKOr0 COCTOSTHUSI B IPYTOE.

76. AMopHOE M KPUCTAIUIMYECKOE COCTOSHUS MoNuMepoB. CXeMaTH4ecKoe MpPeICTaBICHHE
KPUCTAJUIMYECKONU CTPYKTYPBI IOJUMEPOB.

77. CiocoOHOCTh MONMMEPOB K Kpuctajumsanun. CKopocTh KpUcTauu3anun. Pacronoxenne
MaKpOMOJIEKYJl B KpucTauiax. llepeBeneHne KpHCTAUNTMYECKOTO MOJHMEpa B aMopgHOe
COCTOsTHHE 1 OOpaTHBIN TePEXO/I.

78. OcoOEHHOCTH TEPMOMEXAHUUECKUX KPUBBIX KPUCTAIIMUECKUX MOJHMMEPOB.

79. TemmnepaTypa CTEKJIOBAHMS CONOIUMEPOB.

80.CriocobHOCTB MoMMepoB 00pa30BbIBATH UCTUHHBIE pacTBOpbL. CTanu npouecca pacTBOPEHUSL.

81. Ilonmu3aeKTPOIUTHIL.

82. @akTOpLl, BAMAIOLIME HA PACTBOPUMOCTb MONIMMEPOB. BEpXHAS U HIKHAS KpPUTHYECKAs
TeMIIepaTypa CMEIIEHUs.

83. 3akoH Payns B mpumMeHeHHH K pacTBopaM nojumepoB. OCMOTHUYECKOE AaBJI€HHE PACTBOPOB
MOJIUMEPOB.
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84. TepmoanHaMU4YeCKOe KauecTBO pacTBopuresia. HeBo3MmylleHHbIE pasMepbl MAKpOMOJIEKYJT
MOJIUMEPA B CPeNle PACTBOPUTENS.

85. TepmoauHaMHUUECKUE KPUTEPUU PACTBOPUMOCTH NOJMMepoB. MHTerpanbHas Temiora
PacTBOPEHMsI MOJIUMEPA.

86. OmnpeneneHne CPeIHEBSI3KOCTHOM, CPENHEUNCICHHON U CEAMMEHTALMOHHOM MOJICKYJIIPHOI
Maccel nogumepa. Cusel, AEHCTBYIOLINE Ha YaCTULIbI, KOTOPbIE OCEAIOT.

87. OnpeneneHne  CPEeAHEMACCOBOM  MOJIEKYJISIPHOM ~ MacChbl  MOJUMEpa  METOJOM
ceeTopaccesHusi. MyTHOCTb pacTBOpPA MOJIUMEDA.

88. Iuarpamma l{lumma, npUHLMN U YCIOBHS €€ UCIOAb30BAHUS.

89. Tunbl XUMHYECKUX MPEBPALICHUN NOJUMEPOB.

90. XuMHUYeCKHe MpeBpaIleHUus] MaKPOMOJIEKYJ, MPOUCXOAsAIINe Oe3 H3MEHEHHs CTENeHU

MOJIUMEPU3ALUH.

91. Xumudeckue peakiuu MOJIMMEPOB, MPUBOASAINME K IMOBBILIEHUIO MOJIEKYJSIPHOW MAacChl
MaKpPOMOJIEKYJI.

92. XuMu4uecKkue peakuuy NOJMMEpPOB, MPUBOASAINME K YMEHBLUICHUI) MOJIEKYJSIPHOH MacChl
MaKpPOMOJIEKY.JI.

roy BIO «TIOHEIIKUA HAIIMOHAJIbHBIII YHUBEPCHUTET»
@akyNbTET XMUMUYECKUH

Cneyuansnocms. 04.05.01 ®ynnaMeHTanbHasA U NPUKIAIHAS X UMUS
Crneyuanusayus:
IIpoepamma nooeomosku: cneyuaiumem
Cemecmp 7
Yuebnasn oucyuniuna Buicokomonexynapusie coeOunenus
BHWJIET Nel

1. Boicokomonekymsipuble  coenuHeHus. Ilomumeprl. IlonumepHoe COCTOsiHME — BelleCTBa.
Crnenundnueckue coiicrsa BMC.

2. PaBHOBecHass monukoHAeHcaus. CBsI3b MEXAY CpPEOHEH CTEMeHbIO MMOJUMEPHU3ALUU |
KOHCTAaHTOH PaBHOBECHSI.

3. OmnpeneneHue CpeIHEMACCOBONM MOJICKYJSIPHOW MAcChl MOJHUMEpPa METOIOM CBETOPACCESHUA.
KoaddumnmenT paccenBaHus, MyTHOCTb PaCTBOPA MOJIUMEPA.

VYTBepKIeHO Ha 3acemaHum  Kadenapbl (PHU3MUECKOW XMMHH, TPOTOKON  Ne oT
« » 20 r.

3aBenyromruii kageapoi B M. Muxanbuyk
DK3aMeHaTop P.WU. Jlpira

Kpumepuu OUueHUeAnUA IK3AdMEHA

Homep 3a0anus Konuuecmeo 6annos
1 Bonpoc Gunera 10
2 Bompoc Gunera 10
3 Bompoc bunera 10
4 (3amava) 10
5 (mOTONHUTENBHBIE BOIIPOCHI) 10
Bcero 50 6annos
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11. OBPA3EIl TECTOBOI'O 3AJJAHUA
ITo TpeTbeMy comepKaTeaIbHOMY MOIYJIIO

Bapuant Nel
B Bonpocax A01 — A18 T0J1bK0 OJHH BEPHLIH OTBET

A01:
B3anmocBs13b riyOHHBI MOJIMKOHICHCAIINMY M CTENCHN NOJMMEPH3aIuU IeMOHCTPUPYET:
1) ypaBHeHue Maiio
2) ypasuenue ['aycca
3) ypasuenue Kaposepca
A02:
HeoOxoanMbIM ycoBHeM ISl MPOTEKAHUS MPOLIECCA MOTUKOHICHCALIUH SIBIISIETCS
1) HamMyre MOHOMepa BUHHMJIOBOTO psiia
2) HaqM4yHe KaTajau3aTropa
3) Hanu4YMe WHULIHATOPA
4) nHamnuue NBYX (PyHKIHMOHAIBHBIX IPYII Y MOHOMEPOB
A03:
IIpoaykToM MOMUKOHAEHCALMY THAMHHA U XJIOPAHTHAPUAA TUKAPOOHOBOH KHUCIIOTHI SIBIISIETCS
1) nonmmamuz
2) dpenon-popManbaeruaHas CMOJIa
3) pesurton
4) nonmutepedranar
A04:
JIis ceT4aThIX MOJIMMEPOB HE XapaKTepHO clenyromnee (GU3NIeckoe COCTOSHUE!
1) BBICOKO3JIACTUYECKOE
2) amopdHoe
3) Bs3KOTEKyuee
4) crexnoobpasHoe
A0S:
J1s1 TOJTMKOHACHCAIIMOHHBIX MTOJMMEPOB MOHSTHE TTOJUANCIIEPCHOCTH:
1) xapakTepHO
2) He XapaKTepHO
A06:
OO6pa3oBaHue pa3BETBICHHOTO MOJMMEPa B MMPOLIECCE MOJUKOHISHCALINH BO3MOXKHO:
1) mpu yuacTuu MOHOMEpa ¢ ABYMS (PYHKLMOHAJIBHBIMH IPYTIIIaMHU
2) mpu y4aCTHH TPEX TUIIOB MOHOMEPOB
3) xoraga HU3KOMOJIEKYJISIPHBIA MPOAYKT HE 00pasyeTcs
4) npu yuacTHM MOHOMeEpa ¢ TpeMs PYHKLHUOHATIBHBIMH IPYTIIIaMU
5) mpu nepenade LeNMu HA MAKPOMOJIEKYITY
A07:
YBenuueHnue MOJIEKYJIIPHON MacChl MOJIUMEPA BIUSIET:
1) Ha TemmepaTypy CTEKJIOBaHHS MOJUMEPa
2) Ha BEJIWYHHY IJIATO BBICOKOAJIACTHYHOCTH
3) Ha HaIM4He BSI3KOTEKY4ero COCTOSIHUS MOINMEpa
4) Ha BeIUYHMHY CTATHCTUYECKOTO CErMEHTa MaKPOMOJIEKY JIbI
AO08:
®opmyna ['aycca ucnonbsyercs asi:
1) ompeneneHusi CKOPOCTU MOJUKOHACHCALIUN
2) onpeneneHHUs MOJUIUCTIEPCHOCTH MOJTUMEPa
3) ompeneneHUs TEPMOJUHAMUYECKON BEPOSITHOCTH LIETIH MaKPOMOJIEKYJIbI
4) onpeneneHus CTENIEHH KOHBEPCUHU MOHOMEPOB
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A09:
OTkJIOHEeHHE OT 3aKOHa Payist 11t pacTBOPOB MOJUMEPOB:
1) He HabmromaeTcst
2) CHIIBHO TIOJIOXKHUTEIIBHOE
3) He3HaYUTETbHOE
4) CUJIBHO OTPHUIATENIEHOE
Al0:
Korna sHeprust B3anMOAEHCTBHS MEXKTy KOMIIOHEHTAMH PAaCTBOPA BBIIIE, YEM SHEPTHS
B3aUMOJEICTBUS OTACIBHO MEXKAY MOJEKYJIaMH PACTBOPUTENSI M 3BEHbSIMH MaKPOMOJIEKYJIBL, TO:
1) mpouecc pacTBOpEHHs MOJIMMEPa TPOUCXOANT O€3 BBIACICHUS TETUIOTHI
2) mpouecc pacTBOPEHHsI MOJIMMEPa MPOUCXOANT C BBIACICHUEM TEILIIOThI
3) mporecc pacTBOPEHHS MOJIUMEPa MPOUCKOANT C MOTIIOIIEHUEM TEIUIOTHI
All:
Du3nuecKuil CMbICI IEPBOrO BUPUAIBHOTO ko3 duuneHTa B ypasHennu Baut-I'opda s
PacTBOPOB MOJIUMEPOB:
1) 3T0 cpenHeMaccoBasi MOJIEKYJIIPHAST Macca MoJiuMepa
2) 3TO CpeHEYHCIICHHAs MOJICKYJIIPHAst Macca MmojimMepa
3) 3TO OTHOIIEHHE CPETHEMACCOBOH MOJIEKYJIIPHOM MACCHI K CPETHEYNCICHHON MOJIEKYJISIPHON
Macce ToJnMepa
4) 5T0 oOpaTHas BEIMYMHA CPETHEYNCIEHHON MOJIEKYJISIPHON MacChl TIOJTUMepa
5) aTo oOparTHas BeMUYMHA BTOPOTO BUPHAIBHOTO KO3 duuneHTa
Al2:
U3 nmpuBeneHHBIX HIDKE PEAKINH YKAKUTE Ty, KOTOPas SBJISIETCS 3JIEMEHTAPHBIM aKTOM MPOLIEcca
MOJIMKOHACHCALIUH
1) HOOC-R’-COOH + H;N-R”’-NH,; —
2) HOOC-R’-COOH + HOOC-R’-COOH —
3) H,N-R’-NH; + HoN-R’’-NH,; —
4) CIOC-R’-COCI + CIOC-R”’-COCl1 —
Al3:
O06pa3yroTes M pU MOJIUKOHACSHCAIIH MOJTUMEPTOMOJIOTU?
1) na
2) HeT
Al4:
Ypasnenue Kaposepca n1s npouecca NOJUKOHAEHCALMH CBA3BIBAECT:
1) MonexyJIsIpHYIO Maccy mojuMepa u ryOuHy mpouecca
2) CpemHIOK CTeNeHb MOJUMEpPHU3alnY, TIYOHHY MpoLecca 1 CPeIHIOK (PYHKIIMOHATHPHOCTD
MOHOMEPOB
3) CpemHIOI0 CTETNeHb MOIMMEPU3ALNU U KOHIIEHTPALUH MOHOMEPOB
4) CcpenmHIOK CTENeHb MOJUMEPU3aLNU U KOHCTAHTY PaBHOBECHS IpoLIecca

AlS:
[Ipouecc kpuCTAITU3ALUH [TOJIUMEPOB ¢ HAHOOJBIIEH CKOPOCTBIO IPOTEKAET MPH:
1. TeMmepaType HEMHOTO BBILIE, YEM TEMIIEPaTypa IIaBICHUS
2. TeMIepaType HEMHOIO HIDKE, YeM TEMIIePaTypa CTEKJIOBAHUS
3. Temmeparype HEMHOTO HIKE, YeM TeMITepaTypa IUIaBICHUsS
Al6:
O06pa3oBaHue KPUCTAIUIOB MOJIMMEPOB — 3TO MPOLIECC:
1) sk3oTepMuyecKuit
2) SHAOTEPMHUYECKUH
3) arepMudYecKwHii
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Al7:
Jnist aMOp(HBIX OJIMMEPOB XaPAKTEPHO:
1) HagM4HMe JambHEro MOpsAKa B PACIIONIOKEHUH HJIEMEHTAPHBIX 3BEHbEB LeTIeH
MaKpOMOJIEKY.I
2) Hamuuue OJMKHETO MOPSIIKA B PACTIONOKEHUH 3JIEMEHTAPHBIX 3BEHBEB LIETICH
MaKpOMOJIEKY.I
3) OTCyTCTBHE KaKOTO-IHOO MOPSAKA B PACIIONOKEHUH SJI€MEHTAPHBIX 3BEHBEB LeTIeH
MaKpOMOJIEKYI
Al8:
Kakum Oyzner coctas OJ0KCONOIMMEpa, €CITH UL CHHTE3a ObLIH B3sIThI MOHOMeEPHI A, B 11 C:
1. AAAAAABAAAAAACAAAAAA

2. AAAAAAAAABBBBBBBB

3. BBBBBCCCCCCCCBBBBB

4. AAAAAAACBBBBBBBB

5. AAAAAACCCCCCCBBBBBB

B Bonpocax A19 — A27 HeCK0JbK0 BEPHBIX 0TBETOB

A19:
IIpu B3auMOAENCTBUN AUOJIOB C TUU30LUAHATAMMU:

1. obpasyroTcs noanypeTaHsl

2. He 00pa3yrTCs HU3KOMOJIEKYJIIPHOE COEANHEHNE

3. o0pasyroTcs moJuaMubl

4. IMOJIMKOHACHCAIUA HE UACT

5. obpasyeTcs HU3KOMOJIEKYJISIPHOE COEAUHEHHE
A20:

Ypasnenue Kaposepca cnpaBeannso:
1) 11 rOMOTIONMKOHIEHCATNU
2) U TeTePONOINKOHACHCALIIH
3) mnpu COOTHOIIEHUU MOHOMepOB 1:1
4) npu u30BITKE OJHOTO U3 MOHOMEPOB
A21:
Jl1 pacTBOPOB MOJMMEPOB XapPaKTEPHO:

1. camompou3BOIIBHOCTH OOPA30BAHUS

2. sABIEHHE CBETOPACCESHUSA

3. MOCTOSHCTBO KOHLIEHTPaLlMU BO BPEMEHH

4. Bcerma HeorpaHHUeHHOe HaOyxaHNe

5. Hanuuue BepXHEH KPUTUYECKON TeMIepaTypbl CMEIIEHUs
A22:

Karanuzaropamu HOHHO-KOOPAMHALMOHHONW MOJMMEPH3ALHH SBIISIFOTCS
1) xucnotel JIstonca
2) xarammsaropsl Llurnepa-Hartra
3) NOPOTOHHBIE KUCIOTHI
4) MeTanIopraHNYeCKUe COSTUHEHHS
5) cnupTh
A23:
B nmonukoHzmeHcauno BCTYMat0T MOHOMEPHI:
1) crupTel
2) xapOOHOBBIE KHCIIOTHI
3) uMeroIue KpaTHBIE CBSI3U
4) XJOpaHruAPUABI AUKAPOOHOBBIX KUCIIOT
5) rmukomu
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A24:
Jlnis mpouecca MOJMKOHIEHCALUN XapaKTEePHO!
1) obpasyercst TOOOUHBIH HU3KOMOJIEKYJISIPHBIA MPOTYKT
2) B K&XKAOM aKTe NMEePeNaeTcsi aKTUBHBIN LEHTP
3) B Ka)X/IOM aKTe pacxoayeTcs onHa PyHKUHMOHAIbHAS TPyIa
4) B KaXKJOM aKTe pacxoayercs aBe (PyHKIHOHAIbHbIE IPYIIMbI
5) BBICOKOMOJIEKYJISIPHBII MPOAYKT 00pa3yeTcs Ha 3aBEPLIAIOIINX CTATUSIX
A2S:
IIpu oca’kieHnu MaKpOMOJIEKYJIbI B CHJIBHOM LIEHTPOOEKHOM I10JIE Ha Hee NeHCTBYIOT CHIIBI:
1) cuna rpaBUTALIMOHHOTO MOJIS
2) ueHTpoOexKHOE moe
3) cuia ynpyrocTtu
4) cuna Apxumena
5) cuna COnpOTUBJICHHS CPENIbI
A26:
IIpouecc HaOyxaHUsI MOYKET 3aBEPLINTHCS:
1) obpasoBanuem rens
2) obpa3oBaHHEM rOMOT€HHOTO PacTBOpa
3) yBemudeHueM oO0beMa U MacChl IOJIUMEPa
A27:
IIpouecc pacTBOpEHHsI MOJUMEPOB MOAYUHSIETCS CIEAYIOIIUM TPABUIIAM:
1) crmocobHOCTh MONMMEpPa K PACTBOPEHHIO OMPEAEISETCS CTPOCHUEM 3JIEMEHTApHOTO 3BEHA
2) 4eM BbIIIE MOJIEKYJSIpHAS Macca IMOJIMMEpPa, TEM MEIJICHHEE HIET MPOLECC PACTBOPEHHS
3) HUKakue MOJHMEpPHI He PACTBOPSIFOTCS B MOJHON Mepe
4) pacTBOpeHHE MMOJUMEPOB — MPOLECC SHAOTEPMUICCKHUN
5) HenomsApHBIN nonuMep crocodeH oOpa3oBaTh PACTBOP B HEIMOJISIPHOM PACTBOPUTEIE

B Bonpocax B01 - B0O3 He00Xx0AMMO YCTAHOBHTDL COOTBETCTBHE MEKAY
BBICKA3LIBAHUAMH CJI€BA H CIIPABA
OtBeThl 3anMcaTh B 0JIAHK OTBETOB KOMOHHanMeii: 1a,11,28,30,40.

BO1:
Y CTaHOBHUTE COOTBETCTBUE MEXIY TEPMOIUHAMHYECKIM Ka4eCTBOM PACTBOPHUTEINSI U BTOPBIM
BUPUATBHBIM KO3 PHUIHEHTOM:

1) «xoporumii» a) A, <1
2) «IIOXon» 0) Ax>1
3) «uneambHBIN» B) A, =1
F) A <0
I[) A2 >0
e) A2 =0
B02:
Y cTaHOBUTE COOTBETCTBUE MEXKIY CPEAHEN MOJIEKYJIIPHON MacCO MoiMMepa U METOZIOM €€
OTIpeNeNeHusI:
1) M, a) METOJ CBETOPACCESHUS
2) M, 6) ocMomeTpust
3) M B) BUCKO3UMETpHs
4) M, I') METOJ OCAXKIEHUSI
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B03:

Y cTaHOBUTE COOTBETCTBUE MEXKAY MOACIIAMHU LIEITU MAKPOMOJICKYJIbI U €€ CBOMCTBAMHU;
1) ceoOOAHOCOUICHEHHAST MOJIEITb a) 3BE€HbS] 3aHUMAIOT TIPOU3BOJIHbHOE
2) peanbHas LeTb MIOJIO’KEHUE B IIPOCTPAHCTBE

0) MaKpOMOJIEKYJia CBEPHYTA
B) (PMKCHPOBAHBI BAJICHTHBIC YIJIbI CBS3EH
I) €CTh TOPMOXKEHHE CBOOOIHOTO BPAICHHUS

B Bonpocax B04 — B13 BapuanTa 0TBETa HET
BepHblii 0TBeT HA MOCTaBJIEHHbIH BONPOC HY’KHO 3aIHCATH B OJIAHK 0TBETOB B BH/ e CJI10BA
(HecKOJbKHX €J10B), (popmMy bl MK B BUAe KoMOuHauuu Oyks t u f (mpu oTBeTe Ha
«1oru4yecKue BOMPOCHI»).

B04:

3amummure (opMyiy, CBSI3BIBAOIIYIO UIMHY CTAaTHCTUYECKOTO CETMEHTa MAaKpPOMOJEKYJIbl U
KBaZpaT CPEIHETO PACCTOSHHS MEXIY KOHIIAMHU LTI MaKpPOMOJIEKYJIbI.
BO5:

CkopocTb KOH(POPMALTMOHHBIX MEPEXOAOB MAKPOMOJIEKYJIbl 3aBUCUT OT BEJIMYHUHBI
(xaxoii?) rubKOCTH LenH.

B06:

PasHOCTB 3HEpruii mUC- U TPAHC-U30MEPOB MOJIEKYJ XaPaKTEPH3YEeT (xaxyr0?)
rHOKOCTB TIETIH.

B07:

B kakoMm Merone HCCIEIOBAaHUS IMOJMMEPOB HM3y4YaeTCs 3aBHCHUMOCTb BEJUYMHBI JedopManuu
MOJIUMEPA OT TEMIIEPATYPhI?

B08:

Hano- 1 Mukpoobiactu ¢ KOHIEHTPUPOBAHHEM CErMEHTOB (OJIOKOB) OIMHAKOBOTO XHMMHYECKOTO
CTPOEHHSI Ha3bIBAIOTCS (uem?).

B09:

B nporecce nonmukoHAEHCALUU PEAKLUS MOKET MATH TOJBKO MEXKIY MOJIEKYyJaMH OIpeaeleHHON
CTETEeHH MOJIMMEPHU3ALUH | TOTOMY, YTO | Y4aCTBYIOIIUE BELIECTBA B MPOLIECCE MOJUKOHICHCALUN
TOJDKHBI UMETh O B (DYHKIIMOHAIBHBIC TPYIIIIBL

B10:

VYpasuenue Baunt-I'odda s pactBopos nmoammepos: (Hamucathb yp-HHE).

B11:

Peakuusi, B KOTOpOH MOMUMO MOHOMEPOB, HEOOXOAMMBIX JJIsl €€ MPOTEKaHUs, YIaCTBYIOT IPYTHe
MOHOMEPBI, Ha3bIBAETCS (uem?).

B12:

Hpennoch/ITe CHOCO6 TIOBBIIIICHUA CpeI[HefI CTCIICHU MOJUMEPU3aAlIUN TMOJIUKOHACHCALITMOHHOI'O
nomuMmepa. (3anmucatb ppasy.)

B13:

«becrenecHOCTEY aTOMOB — XapaKTepHa ISl (xakoi?) Momenu
MaKpOMOJIEKYJIbI.

12. KPUTEPUN OHEHUBAHUWA

ITo kypcy mpenmnojaraercs MpoBEAeHHUE MPOMEXYTOYHON aTTECTAllMh B BHUIE MOAYJIBHOTO
KOHTpOJ’Iﬂ 10 paSHbIM TeMaM M 5K3aMCHA B O6ﬂ3$[TeJ'IbHOM HOpﬂI[Ke. KpOMe TOro, Ka}K,I[beI CTy,[[eHT
O6ﬂ3aH BBITTIOJIHUTHL U 3ALIUTHUTH na6opaToprIe pa60TbIj YTO TAKIKE OLCHUBACTCA OHpeI[eJ'IeHHbIM
KOJIMYECTBOM OaJIJIOB.
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Pacnpeoenenue 6ai106, Komopusie MOZyn ROJLYHYUHL CHIYOECHMbL

6 npowecce U3yieHui 0ucuunﬂuubl

OpranuzaunoHHo-
yueGHas pabora CPC Jx3amen | Bcero
cryaenta Moay/ibHBII KOHTPOJIb
Max 24 Ganna max 5 6amioB max 8 max 13 max 50
Oasios 6amioB Oasos
BhINOIHEHUE U Konnoxsuym 1 Konnoksuym 2 Komnoxsuym 3 Crnaua 100
3ammTa (Temsr 1-2) (Tema 3-6) (tema 7-12) ycTHOrO | Gasuios
71a00paTOPHBIX 9K3aMeHa
pador
HIxana coomeemcmeus 6a171068 HAUUHOHATLHO WIKAIlE
Ouenka Ouenka no Ouenka no rocyAapcTBeHHOH HIKAJIe Ouenka no
no mkaJje | 100-6ajbHoOM (3x3amen, AuddepeHupoBaAHHBII 3a4eT) rocyaapCcTBeHHOH
ECTS mKaje mKaJjie (3a4er)
A 90-100 5 (OTIMYHO) 3a4TEHO
B 80-89 4 (xopomo) 3a4TEHO
C 75-79 4 (xopomo) 3a4TEHO
D 70-74 3 (YOOBIETBOPHUTENHHO) 3a4TEHO
E 60-69 3 (YOOBIETBOPHUTENHHO) 3a4TEHO
FX 35-59 2 (HeyAOBJIETBOPUTEINILHO) HE 3a4YTE€HO
C BO3MOXHOCTBIK) TOBTOPHOM CAAYH
F 0-34 2 (HeyAOBJIETBOPUTEINILHO) HE 3a4YTE€HO
C BO3MOKHOCTBIO TOBTOPHOW CAA4H MPH YCIOBUU
00s13aTeTbHOr0 HAOOpa TOMOJHUTENIbHBIX OAJJIOB

13. MATEPHAJIBHO-TEXHHYECKOE OBECIIEYEHUE YYEBHOI'O MTPOLIECCA

JlexIMOHHBIE 3aHATHS IPOBOASATCS B ayAUTOPUHU, OCHALEHHONW MyJIbTUMEAUNHON TEXHUKON U

TOCKOM.

JlabopaTopHble 3aHSATHSI MPOBOASITCS B 00OPYIOBAHHON yUeOHON TabOpaTopuH, rae UMEOTCs
B HAJIMYUU XUMHYECKAs! TIOCYAa U XMMUYECKHE PEAKTUBBL
B kopnyce xumuueckoro ¢akynprera odecrnieuen Wi-Fi noctyn B cets MHTEpHET.

14. PEKOMEHJIOBAHHAA JUTEPATYPA

Koa-Bo Hannuue
Ne IK3eMILISIPOB | JIeKTPOHHOM
HaumeHoBaHue
n/n B Oubanorexe BEpPCHHU B
HouHY IbC
Ocnoenas 1umepamypa
1. CuHTE3 U CBOMCTBA BHICOKOMOJIEKYJIIPHBIX COCIUHECHUIA:
yuebHO-MeTomuueckoe rmocobue / P. W Jlpira, 9
B. M. Muxanpuyk, T. b. Ilomumykx u ap. — JloHeuk: fa
JlouHY, 2020. — 133 c.
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2. Kynesnes, B. H. Xumus u ¢usuka nonmumepos : [Yue0.
IUTSt XUM.-TEXHOIL. CHeLHaIbHOCTEN BY30B] /
B. H. Kynesnes, B. A. Illepmnes. - M. : Bpici. mik.,
1988.-312c.

45 HET

3. Cemunxos, 0. JI. BricokoMonekysipHble COEOUHEHUS
[Texct] : yueOnux mis Byzos / FO. JI. CemunkoB. — 2-¢ 19 HET
u3g., crep. — M. . Akagemusi, 2005. — 366 c.

4. Boekynenko, O. I1. Dkonorudeckue npodIeMbl CHHTE3a U
nepepaboTku monumepoB [Tekct] : yued. mocol. st
CTYIEHTOB XHUM. (ak. cHenHaiu3auuud «XUMHUYECKas 3 Ia
skomorusty / O.Il. boBkynenko, B. U. MenpHHUEHKO. —
Honeuk : HouHY, 2010. — 85 c.

3. boskynenko, O. I1. ®uzuko-xumus smactoMmepoB [ TekcT]

yue0. mocobue sl CTYAGHTOB  XHM.  (hak.
crieMaan3anuu «Duznueckas XUMMSI» / 3 a
O. I1. boBkyHnenko, B. 1. Menpuuuenko ; JloHenkuii Hail.
yH-T. — Jloneux : JonHY, 2011. — 122 c.

6. Ackanckuii, A. A. Benenue B QU3HKO-XUMHUIO
nomumepoB / A. A. Ackanckuii, A. P. XoxoB. - Mocksa : 1 HET
Hayunsiit mup, 2009. - 380 c.

7. IIyp, A. M. Bricokomonekysipabie coennuaerust [ Tekcr]
. yuebnuk ans yu-toB / A. M. Illyp. — 3-e u3x., nepepad. 6 HET
u gon. — M. : Beicmn. k., 1981. — 656 c.

Jononnumensvunan 1umepamypa

8. XoxnoB, A. P. Jlekuun mno (QUINUECKOH XUMHH
noymumepoB [Tekcer] / A. P. Xoxnos, C. M. Kyyanos. — M. 1 HET
: Mup, 2000. — 192 c.

9. Cemuukos, 0. JI. BoicOkOMONEKysipHblE COENUHEHUS !
Yu4eO. [mIs CTYAEHTOB BY30B, OOYYAKOIIUXCS TO
cnerpanbHocT 011000 "Xumua" u  HampaBiIeHUIO
510500 "Xumus " / FO. /1. CemunkoB. - M. : Akagemus |
H. Hosropon : Hwxkeropoa. roc. yo-t um. H. H.
JloGauerckoro, 2003. - 366,[1] c.

9 HET

15. MHO®OPMAIIMOHHBIE PECYPCbI

1. BBICOKOMOJIEKYJISIPHBIE COSNMHEHUS. YIeOHUK U MPAKTUKYM IS aKaIeMIUYECKOro OakajiaBpuaTa
[Dnextponnslii pecype] / M. C. Apxakos [u ap.] ; mox pen. A. b. 3esuna. — M. : FOpaiir, 2017. —
340 ¢. — URL: http://biblio-online.ru/bcode/399752; http://bookash.pro/ru/book/ 64749.

2. lllumonok, M. B. BeicokomonekyisipHble coeanHeHust: yued. mocodue [InexkTpoHHbIil pecypc] /
M. B. [TumoHok. - MuHck ; Bricm. K. 2012. - 535c. -
URL: http://bookash.pro/ru/book/111837.

3. IlepekpecroBa, E. H. BricokomonekynspHble coemuHeHus:: y4ed. mocodue [DIeKTpOHHBIN
pecypc] /  E. H. Tlepekpectosa. — Openbypr : OI'Y, 2011. - 1l4c. -
URL: http://bookash.pro/ru/book/188006.

4. Kupees, B. B. BricokomoniekysipHbie coennHEeHHs: y4eOHUK [DnekTpoHHsii pecype] / B. B.
Kupees. — M. : FOpaiit, 2013. — 602 ¢. — URL: http://biblio-online.ru.

5. Kupee, B. B. BbicOkOMONeKyJIsipHbIE  COeMUHEHUs.  Y4eOHUK sl aKaJeMHUYeCKOro
Oaxanappuata. B 2 wactsax. Yacts 1 [Dnexrponnsiii pecypc] / B. B. Kupees. — M. : FOpaiir, 2017. —
365 c. — ISBN 978-5-534-03986-3. — URL: http://biblio-online.ru/bcode/405236.
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6. Kupees, B. B. BeicokoMoOsIekyisipHble  COenUHEHUs.  Y4eOHUK AT aKaJieMH4YECKOro
Oakanappuata. B 2 wactsix. Hacte 2 [Dnexrponssiii pecype] / B. B. Kupees. — M. : FOpaiit, 2017. —
243 ¢. — ISBN 978-5-534-03988-7. — URL: http://biblio-online.ru/bcode/405237.

7. Cemuukos, 0. /1. Beenenue B XUMHUIO TIOJUMEPOB: yued. mocobue [DaekTponusiii pecypc] / FO.
. Cemunkos, C. ®@. XKunbuos, C. JI. 3aitues. — 2-e usn., crep. — CII6 : Jlanp, 2014. — 224 ¢. —
URL: http://e.lanbook.com/reader/book/4036.

8. Knenun, B. 1. BricokoMonekysipable cOeNMHEeHUs: yueOHUK [DnekTpoHHbId pecypc] / B. M.
Knennn, W. B. ®enycenko. — 2-e wusnm, wucnp. — CII6: Jlaws, 2013. - 512c¢. -
URL: http://lanbook.com/catalog/khimiya-59868706.

9. Cyrsarun, B. M. O0mas xuMudeckass TEXHOJIOTHS TOJUMEPOB. y4eO. mocobue [DneKTpOHHBIN
pecypc] / B. M. Cyrsarun, A. A. JlankoB. — 5-¢ w3n., crep. — CIIO : Jlamp, 2020. — 208 ¢. —
URL: http://lanbook.com/catalog/ khimiya/obshchaya.

16. INPOI'PAMMHOE OBECIIEYEHUE

He npeaycmotpeHo.

Pabouas mporpamMma paccMOTpeHa U MepeyTBEepKIAeHA Ha 3acenaHun kadenpsl pu3nuecKkoi
XUMHH ¢ I3MEeHeHusiMH (0e3 n3MeHeHwnit) Ha 20 rof.

IIpoTtoxoun Ne OT « » 20 r.

3aBenyromuii kageapoit B M. Muxanbuyk
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