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1. IEJIM OCBOEHUSI JUCITAIIJINHBI
Ilens ocBOeHHMs: M3yueHHEe OCOOEHHOCTEM CTPOEHUS BBICOKOMOJIEKYISAPHBIX
COEMHEHUH, YHUKATBHOCTH UX (PU3HYECKHUX CBOMCTB.
3ajaun: U3ydyeHHE TEOPETHYECKHUX ACIEKTOB (PM3HKO - XHMHH TNI0JIMMEPOB,
ONPEZIENIEHUIO (PU3HIECKHX CBOMCTB MONMMEPOB, HX PACTBOPOB H pacniaBoB B J1a0o-
PATOPHBIX YCIIOBUSX.

2. MECTO JUCHMILIUHBI B CTPYKTYPY OIIOII

Hucruuniaa «BbiCOKOMONIEKYIISAPHBIE COS/IMHEHHs» M3ydaeTcs B 00s3ares-
HO# 9acTH nporpamMMsl OakajiaBpuara.

3. INITAHUPYEMBIE PE3YJIbTATBI OBYYEHUSI MOJUCLIMILIUHE

ITnanupyemele pe3yabTaThl OOYYEHHs [0 JUCUUIUIHHE, COOTHECEHHBIE C Ia-
HUpyeMbIMU pe3ynbrataMd ocBoeHust OIIOII (KOMMEeTeHIHAMH W WHIMKATOPaMH
JNOCTHIKECHHUS KOMIIETEHIIHA)

Dopmupyemsie
KxomneTeHUnH (kox dop-
MHpYeMBIX KOMIMETEHIHH)

ILtanupyemsle pe3ynbTarThl 06y4eH:A MO JUCLMILIHHE, B COOTBETCTBHH C
HHIUKATOPOM JOCTHKEHHUS KOMITETCHLIHH

UnpukaTop HOCTHKEHHS KOMITE-
TEHLIMH

Pesynerar 00ydueHHs MO JUCLHIIIHHE

Haumeno-
BaHHE OlIe-
HOYHOTO
cpencTea

OIIK-2 Cnocoben
NpOBOOHThE C co6IO-
IEHHEM HOPM TEXHH-
ku 6ezomacHOCTH XH-
MHYECKHH  3KcnepH-
MEHT, BKJIOYad CHH-
TE€3, aHA/IU3, H3YYEHUE
CTPYKTYPH M CBOWCTB
BEWIECTB M MarepHa-
JIOB, HCClleJOBAHHE
NpOLECCOB C HX yya-
CTHEM

OIIK-2.1 3Haer Ki1acckl OmacHo-
CTH OCHOBHBIX BPEJHBIX XHUMMYE-
CKHUX BELIECTB W CTEMEHb UX BO3-
ACHCTBHSI HA OKPYIKAIOLLYIO Cpe-
Ay; ofwupe mnpaBWia TEXHHKH
GesonmacHocTd npu pabore B ma-
60opaTopHAX ¢ OMACHBIMH XUMH-
YECKHMH BEINCCTBAMM;

OINK-2.2 Vmeer mpoBoauts Hc-
CJICIOBAHMA, BKIIOYAA CHHTE3,
aHajlu3, M3y4eHHe CTPYKTYphl M
CBOWCTB BEILECTB M MATEPHAIIOR,
NPOLIECCOB C UX YY4CTHEM C CO-
GmosieHueM TIPAaBUI U HOPM Tex-
HHUKH 6e30macHoCTH;

OIIK-2.3. Bnapeer cnoco6HO-
CTBIO OLIEHMBATH TPHYHHBEI BO3-
MOXKHBIX HapyIeHHH NapaMeTpos
TEXHOJIOrHYECKOro npouecca,
MCIIpaBHOCTh 00OpY/IOBaHHMS NPH
NMPOBEJAECHHH XHUMHYECKOIO JKC-
nepuMeHTa, O6e30macHocTs  ero
HCITONB30BaHM, BO3MOKHBIE
PHMCKH; HaBblkaM $e30macHoro
ofpawenus ¢ KMCIOTaMH, LIENo-
YaMH, JIErKOBOCIUIAMEHSIOIHMH-
CA JKHMIKOCTAMH M IOPYIHMMH XH-
MHYECKHMH BELLECTBAMH;

3naem: xnaccel OMACHOCTH OCHOB-
HBIX BPEJHBIX XMMHUYECKHX BELIECTB
NpPH CHHTE3€ BBICOKOMOJICKY/ISAPHEIX
COCIMHEHHH W CTerneHb WX BRO3JEii-
CTBHA Ha OKPYKAaKOUIylO cpeay; o6-
1€ NpaBWia TEXHUKH 6e30nacHOoCTH
npu pabore B naGopaTtopusax ¢ BEICO-
KOMOJIEKY/IIPHBIMH COETUHEHHAMH,

Ymeem: npoBoauts HccnemoOBaHHS,
BIJTIOYas CHHTE3 BBICOKOMOJEKYJIAP-
HBIX COEIMHEHHIi, aHAIN3, H3yUYEeHHE
CTPYKTYPEI H CBOMCTB BBICOKOMOIeE-
KYJIAPHBIX COEJUHEHHH, NPOLIECCOR C
MX y4YacTHeM ¢ cobmopaeHueM npa-
BHJI H HOPM TEXHHMKH Ge3onacHocTu;

Bnaodeem: criocoGHOCTEIO OLIEHHBATE
[IPHYHHBI BO3MOJKHBIX HApYIIEHHI
NapaMeTPOB TEXHOJNIOIMYECKOT0 Mpo-
Lecca MOMYYEHHA MOJMMEPOB, HC-
NPaBHOCTE OOOPYNOBAHMS IIPH IPO-
BEJICHMH XMMHYECKOTO SKCTIEPHMEH-
Ta BBICOKOMOJNEKYJIAPHBIX COEMHE-
HHUH, 6€30MacHOCTb ero MCMoJk30Ba-
HMS, BO3MOXKHBIE PUCKH, HABEIKAMH
GezonmacHoro obpaweHua ¢ Kucnora-
MH, LIEJI0YaMH, JIErKOBOCILIAMEHS-
IOIMMHCS IKMIKOCTAMH M APYrMMH
XMMMYECKHMH  BELIECTBAMH  IMpH
CHHTE3€ M NepepaboTKH BBICOKOMO-
NEKYJIAPHBIX COEIMHEHMUIA.

TecToBrIe
BOIIPOCHI;
acce




IIK-3 Ilnanuporats u
paspabaTeiBaTh ONTH-
ManbHbBIH ajlropuTM
aHajnu3a ChHpbA, MNpo-
MENKYTOYHOH H TroTO-
BO#M NPpOAYKLHH c
NpUMEHEHHEeM COBpeE-
MEHHBIX TEXHOJOTH-
YEeCKHX CPEeJCTB

IIK-3.1. 3Haer npaBuia HCHONb-
30BaHMA OOOPYIOBAaHMSI, CPEICTB
H3MEPEHUH U KOHTPOIS COrJIACHO
TpeOOBAHUAM HHCTPYKIMH MO
SKCILTyaTaluu;

IIK-3.2. YMeer KOHTPOJMPOBAThH
TEXHOJIOTHYECKHH TMpoLiece Mpo-
H3BOJACTBA XHMHYECKHX BCILICCTR
B MEPHOJ €r0 OCBOEHHS,;

IIK-3.3. Bnageer HaBelkaMu HC-
NOJIb30BAHUA METOMOB H3YUEHHs
COCTaBa M CTPYKTYPBI MCCiEye-
MO0 ChIpbf, MPOMEKYTOYHOH H
rOTOBOM TIPONYKLMH

3naem: npaBuna  MCMONBL30BAHMA
oBopyoBaHHs CHHTe3a M miepepa-
GOTKH  BBICOKOMOJIEKY/ISPHBIX ~ CO-
€IMHCHHH;

Vmeem: xonTponuposars TexHono-
THYECKMH TIPOLIECC TONYYEHHS BbI-
COKOMOJIEKYJISIPHBIX COeTHHEHMA;
Bnaoeem: warvikamu ucnosnL3opa-
HHS METOJIOB M3YYEHHS COCTaBa H
CTPYKTYPbl HMCC/IELYEMOTO  ChIpbA,
[POMEKYTOYHOH M rOTOBOW NMpPOAYK-
MM B CHHTE3aX M nepepaboTku
BMC

TecroBeie
BOIIPOCHI;
3cce

[MIK-4 Crnocoben pas-
pabaThiBaTL METOAUKH
(GH3MKO-XHMHYECKHX
METOJ0B aHalu3 pac-
TBOPOB, MaTepHAIOB H
HHBIX OOBEKTOB B co-
OTBETCTBHH c Tpebo-
BaHHAMH TEXHOJOIH-
yeckoi NOKYMEHTAa-
LUH

IIK-4.1 Cranpaprtei, METOOMKH W
HHCTPYKUMH, ONpeessiomue no-
pAanok paspabotku u odopmieHus
OTYETHOM JIOKyMEHTAlliH 110 pe-
3yJIbTaTaM MCCTIEIOBAHHH H pa3-
pabotok;

ITK-4.2. Ymeer BoiOupars meTo-
Abl, MHCTPYMEHTEI M obopyaoBa-
HHE JUISl IPOBEJCHHA XHMHYECKO-
ro aHa/Ix3a;

TK-4.3. Brageer coBpeMeHHBIMU
METO/IaMH TIPOBEJCHHUA JKCIIepH-
MEHTOB ¥ HabmoneHuii B obiacTu
Npo(eCCHOHANBHON  JIeATeNBHO-
CTH

3naem: CraHpapTel, MeTONMKH u
MHCTPYKLMH, ONpEJeNAIOIWME [10ps-
AOK pa3paboTku U ohopmIeHus or-
YETHOM JOKYMEHTAlMH 10 pesyJibTa-
TaM HCCleNoBaHMH H paspaborok
CBOMCTB BBICOKOMOJIEKYJISPHBIX CO-
€/IMHEH;

Ymeem: Bribupars Meromml, uH-
CTpYMEHTbl M obopynoBaHue s
TIPOBEICHHA XMMMYECKOro aHanu3a
BBICOKOMONEKYNSPHBIX COEJHHEHMUI,
Bnaoeem: Bnaneer coBpemeHHbIMH
METOlaMH NPOBEECHHA JKCTIEPUMEH-
TOB U Habmosienuii B o6nacTn npo-
(eccronansHoOl mesTENBHOCTH TIO-
JIyYEHHS T10JIMMEPOB.

TecroBbie
BOMpPOCEI;
acce

IIK-6 Cnoco6en mnpo-
H3BOAMTH naboparop-
HBIE  MCCIIE€JOBaHHUA,
AHANU3bkl OTOGpPAHHEIX
npo6b u obpasnos pus
OLEHKH  3KOJIOTrHYe-
CKOT0 COCTOSHHUSA 00B-
eKTOB

IIK-6.1. 3naer ocHOBEI ¢(u3HKO-
XHMHYECKHX METO/IOB HCCIIENO-
BaHHA OOBLEKTOB OKpy Karolei
Cpeasl;

[IK-6.2. ¥Ymeer npoussoguts na-
GoparTopHbie HCCI€qOBaHMA, 3a-
MEpbl, aHamM3el  OTOGpaHHBIX
MpUpOAHBIX 06pasLoB; paccuu-
ThIBaTh MpEJENbHO JOIMYyCTHMbIE
koHueHTpauuu (ITIK) Bpemubix
BELUECTB TEXHOTEHHOI'0 XapakTe-
pa; paboraTh Ha aHAIMTHYECKOM
naboparopHom 060pya0BaHHH
IIK-6.3. Bnaneer mMeronamu mpo-
BEJIEHUS] 3KOJIOTMYECKOr0 MOHH-
TOpHHra

3naem: OCHOBBI (usmko-
XHMHYECKMX METO/OB MCCIIEIOBAHUS
BBICOKOMOJIEKYJIAPHBIX COSIMHEHHIA;
Ymeem: npowseopute naboparop-
HBIE MCCIICOBAHUS, 3aMEpbl, aHAIH-
361 OTOBPaHHBIX NPUPOAHBIX 06pas-
LOB BBICOKOMOJEKYJAPHEIX COEH-
HEHWH, pacCUMTHIBATE TpEIeNBHO
Aonycrumble KonueHTpauun (T1/IK)
BPEAHBIX BELIECTB TEXHOTEHHOTO
XapakTepa IO/Ty4aeMbIX TOIMMEPOB;
paboraTh Ha aHanuTHyeckoM nabo-
paropHoM 06OpyAOBaHHH NpPH B3Be-
IIMBaHHUH IIOJIMMEPOB;

Bnadeem: wmetonamm npoBeneHus
SKOJIOTMYECKOIO MOHHTOPHMHIA IpO-
LIECCOB CHHTE3a M nepepaboTku mo-
JTHMEpOB.

TecToBEIE
BOIPOCHI;
acce




4. ObEM M CTPYKTYPA JUCIHUILIUHBI
TpynoeMkocTh TUCHUILTHHEL COCTaBIIAET 5 3aYeTHBIX exuuun, 180 yacos.
TemaTuyeckuii niian
®opma 00yuenus: - ouHasi

Ne
n/n

Haumenosanue tem w/unu pasne-
JIOB/TEM JUCLMILTHHBI

Cemectp

Henens cemectpa

Buer yueGHoit paborsl,
BKJTKOYAs CAMOCTOSTESHYIO

paboTy cTyaeHTOB U Tpya0-
EMKOCTh (B Hacax)

JlabopaTtopHeie
paBoTsl
B dopme npax-
THYECKOH moaro-

Jlexipm
IIpakTHYecKne

TOBKH

CamocTosrensuas paGora

Dopmsl
TEKYLLEro KOH-
TPOJIS YCIIEBaEMO-
CTH,
topma npomesxy-
TOYHOI
arTecTaluH
(no cemecmpam)

Pazoen 1.0Ocnoenvie cmamucmu-
Yeckue xapakmepucmuku Maxpo-
MOREKYA

Monekynspuast macca u Moneky-
JAPHO-MACCOBOE  paclpe/e/cHUe
MOJIUMEPOB

1-2

I'ubxocts Lenei nommepa

Pazoen 2.Pazosvie u Qusuneckue
COCIOSinUA, nepexoovl U Haomoe-
KYJSpHble CPYKIIYpYl 6 RONUMEDAX
DH3HYECKHE COCTOSHMUSA, NIEPEXOIBI
H penakcalys B roJiMmepax

Kpucrammyeckoe cocrosaue mo-
JIHMEPOB. Hapamonekyispuerie

CTPYKTYPpBI B MOJIEMEPaX

Peiitunr-xourpons
Nel

BricokoanacTuueckoe COCTOSHHE
MOJIMMEPOB

7-8

Crexnoobpasroe cocrosuue mo-
JIMMEPOB

9-10

Bsskorexydee cocrosmue momu-
MEpOB

11

PeHTiHr-koHTpOIH
Ne2

Pazden 3.Bzaumodeiicmeue nonu-
MepOE6 C JCUOKOCMAMU

MexaHu3M B3aMMONEHCTBHA IIO-
JIMMepa M HHIKOCTH

12-14

Paszoen 4.Ceoiicmea nonumepos
MexaHu4eckie CBOICTBA TOJIH-
MEpPOB

15-16

ONEKTPHYECKHE CBOMCTBA MOJH-
MEpOoB

17

Temodusuueckue cpoiictea no-
JTHMEpPOB

18

PeliTunr-kourpons
Ne3

Beero 3a 5 cemectp:

54 54

36

Ix3amen (364)

Hannuue B qucuunnune KIT/KP

Hrtoro mo aucuunanne

54 54

36

Ix3amen (36u)




Conep:kanne JIeKUHOHHBIX 3AaHATHH 110 AUCHMILIHHE

Pasoen 1 Ocrosnvie cmamucmuyeckue xapakmepucmuxu MaxKpomonexyn

Tema 1. Monexynsapras macca u MoneKyiApHo-mMaccoeoe pacnpedeneHue & no-
numepax.

Coodepoicariue memur. TIoHATHE MONEKYNAPHOH MaccHl MOJIEKYJISIPHO-
MaccoBOTo pacmpejeNenus B nomiMepax. IlommaucnepcHoCTs I0MMMEpOB 110 MoJie-
KyJIApHOH Macce, ee Npoucxox/enue. CrocoGbl ycpeTHen s MOIEKyISIPHOM Macchl
nonmMepoB. Cpe/iHeYrCrIoBas, CpeIHEBECOBas U CPENHEBSI3KOCTHAS MOJIEKYJIIpHas
Macca.

OKCIEPHMEHTANBHbIE METO/IBI OIPEIe/IeH s MOJIEKYJISIPHOM MacChl ¥ MOJIEKY-
JUIPHO-MaCcCOBOTO pacnpeaeneHus momumepoB. OcMoMeTpusi, CBETOpaccesHie, BHC-
xosumeTpus. MHrerpanenele W muddepeHumansHEle  KpHBbIE MOJIEKYJISIPHO-
MAacCOBOIo paclpezeneHnus. llpenapaTiBHbie W aHATHTHYECKHE METOIBI H3yYEHHS
MOJHAMCIIEPCHOCTH MOJIMMEPOB IO MOJIEKYJISIPHOM Macce.

Tema 2. I'ubkocmo yeneii nonumepos

Cooepoicanue memer. Teomerprueckas hopma Mosiekyin. Kondurypauus u
KoH(pOpMauusa Monekysl. BHyTpenHee Bpamenue atoMHBIX rpymnn B Monekynax. ITo-
TeHIHANBHbIA Oapbep Bpamenus. IIpoucxoxaeHHe U CyIHOCTh THOKOCTH noixuMmep-
HpIX Henei. [IonsaTHe 0 TepMoaMHAMUYECKOH H KMHETHYECKOH IHOKOCTH. Xapaxre-
pucTyKa KoH(popManuii MakpoMonekys. MakTopEI, ONpe/esIonHe THOKOCTE IOIH-
MepHOH 1ieni. CerMeHT - KOMMYecTBeHHas Mepa IHOKoCTH uermy, MeToms orpepe-
JICHHS BEJIMMHbI CETMEHTa. DKCIIEPHMEHTaIbHAs OLIEHKa pasMepa (dopMBI Makpo-
MOIIeKyJI B pa30aBIeHHBIX PACTBOPAX MOIMMEPOB.

Paszoen 2. Daszoevie u guzuneckue cocmosnnus, nepexodel U HAOMONEKYIAPHbIE
CMPYKMYpbl 8 NONUMEPAX
Tema 1. Dusuueckue cocmosnus, nepexods u penaxkcayus ¢ honumepax.

Cooepoicarnue memoi. Kpatkue cBemenus o6 arperaTHelX M ()a3oBBIX COCTOSI-
HHAX BellecTBa. Ma3oBkle Nepexoisl MEPBOr0 U BTOPOTO Poja, KPUCTAIIM3ALMA U
CTEKJIOBaHHE HU3KOMOJIEKYISPHBIX COEIUHEHMIA.

ArperaTHbie 1 (a3oBbIe COCTOAHMS TOMMMEPOB. DUIMYECKHE COCTOSHUS MO
JIAMEPOB: CTeKI006pa3HOe, BBICOKOAIACTHIECKOE, BA3KOTEKY4Ye€e U KpHCTAIAYE-
ckoe. XpynKoe ¥ BHICOKOOPMEHTHPOBAHHOE COCTOSHHUS NIOIMMEPOB.

Ilepexonsr B nomuMepax. TeMIepaTypsl B3auMHBIX NePEXOIOB (PU3UYECKHUX,
arperaTHeIX ¥ (asoBeIx cocTostHuit. TepMoMexaHudeckuit MeTox HCCIIEZI0BAHUA I10-
TAMEpPOB. TepMOMexaHHYecKue KpHUBbIe nonmumMepos (TMK), ux Bun B 3aBHcHMMOCTH
OT MOJICKY/ISIPHOH MacChl, MOJIEKYIAPHO-MacCOBOTO pacIpeieNeH s U MHOKOCTH e-
nei nonumepos. TMK miracTudumpoBaHHbIX ¥ HAMOTHEHHEIX TIOJIIMEPOB,

IloHsiTHe O penaKcaluM U pelraKcaHoOHHBIX IIEPEX0/IaXx B XUMUYECKHX BeLle-
CTBax. Penakcanuonnsie nponeccr B nonumepax. Bpems penakcauuu u ero 3aBucu-



MOCTb OT TeMIIEPATYPhI ¥ BUJA pelaKCHpPYHOIIEro sn1eMenTa. Bpemena penakcanuu B
nonmumepax. [Tonumep - HepaBHOBecHas cucTema.

Tema 2. Kpucmannuueckoe cocmosnue nonumepos. Haomonexynspuvie
CMpPYKMYpbi 6 NONUMEDAX.

Codepoicarue memo. CiocoGHOCTB OTMMEPOB K KpUcTaUTH3auu. Kunerika
M MCXaHM3M KpHCTaIM3alUud. MeToasl HCCIef0BaHus KPUCTaUTH3AIHH. Temnepa-
Typa TUIaBICHHUS W KPUCTANIU3ALMH [OJHUMEPOB, HX B3aUMOCBS3b. Penakcanus B
KpUCTAITU3YIOIMUXCS oNMMepax. Kpucramusaiys u BeIcokoanacTuaHoCTs. Tep-
MOMEXaHHIECKHE KPUBbIE KPHCTAIM3YIOWMXCS nonmuMepoB. OcobeHHOCTH 3aKkpy-
CTaJITM30BaHHOTO COCTOSHMSI MONUMEpOB: crenuduka ABYX(ha3HOCTH, ILIOTHOCTH
YIAKOBKH LeneH, noauMopdusM, JeheKTHOCTh KPUCTATIHTOB, BIMSHAE Ha MEeXaHH-
YECKHE U HHEIE CBOMCTBA.

Hanmornexynsipabie CTPYKTYphl B 3aKpHCTaLIM30BAHHBIX nonuMepos. IToxs-
THE HaAMONCKYIIPHBIX CTPYKTYp. PaHHKe HpeAcTaBieHus 0 CIPYKType MoJIHMepOB.
MoHokpucTanbl monumMepos: amenu, GpubpuLsL, MOJIEKYJIsIpHbIE KPUCTALIBI (T10-
Oyubl). Kpucranmmusauus B crienu(pauecKix yCIoOBHSsIX. Mopdonorus Monokpucran-
noB. CQeponuTel B IOIMMEPaX U MX CTPOCHHE. HanMonekynspHele cTpykTyphl B
OPHEHTHPOBaHHBIX U aMOP(HBIX IOIMMEpPaX.

Tema 3. Bvicokosnacmuueckoe cocmosmnue nonumepos.

Codeporcanue memor. I'ubkocTh 1Eneii - 0CHOBHOE YCIIOBHME CYILIECTBOBAHHS
BBICOKOI/TACTUYECKOT0 COCTOAHMS. OCHOBBI TEPMOJMHAMUYECKON M MOJIEKYTISAPHO-
KUHETHYECKOH TEOPHH BBICOKODIACTHYHOCTH. PenmakcanuonHas NIPHpOJa BHICOKO3-
MACTHIHOCTH: MON3YYEeCTh U 3ala3/bIBAIOLIAs yPYToCTh, PENaKCal|s HANpsDKEHMS,
THCTEpe3UCHEIE SBICHUS. MogenipoBanue BEICOKOIIACTHYHOCTH, POIb MEXaHHMYe-
CKHMX MOJIeJIeH JIMHEHHBIX TOIMMEPOB B HAyKe 0 IoJIuMepax.

Paszputre nedopmanum B 3aBHCHMOCTH OT TEMIIEpaTypbl U OT BPEMEHH IpH-
JIoXKeHHs HaTpy3Kku. IIpunimn skBuBanenTHOCTH. TeMneparypHO-BpeMeHHas cymep-
nosuiuws, ypasuenue BJI®. Criexrp BpeMen penakcauuy B IIOJIMMEpAX.

Tema 4. Cmexnoobpasuoe cocmosnnue noaumepoe.

Coodepoicanue memoi. TemnepaTypa cTeKIOBAHHS 1 METO/Ibl €€ Onpe/eNIeHus!.
CTpyxTypHOe M MexaHHYeCKoe cTekloBaHMe. PeakcanuoH b XapakTep CTEKIOBa-
Hus1. Teopuu crexnoBanus nonumepos. OcobeHHOCTH IIOJIUMEPHEIX CTEKON: CBOOO -
HBI 00BEM B IONMMEpPax, HEPABHOBECHOCTh COCTOSIHHA, 3aBUCUMOCTB CBOMCTB OT
NPEABICTOPHH TOTUMEDA.

Tema 5. Baskomexyuee cocmosnue noaumepoe.

Cooepoicarue memor. Mexanusm TeueHus nonuMepoB. Temnepatypa tekyue-
CTH U ee onpezeneHne. OCOGEHHOCTH BA3KOTEKYYEro COCTOSHHS NIOJIMMEPOB. PE0JIo-
TUYeckne ypaBHeHHs. KpuBble TeueHns nonumepos. AHOMANUs BS3KOCTH. BI3KocTs

flomimepa U ee ompenieneHne. OCHOBHBIC BHIBI aHOMAJMH BA3KOCTH. Mexauusm
QHOMAJIMH BA3KOCTH.



Paszoen 3 Bzaumooeiicmeue nonumepoe ¢ scudkocmamu.

Tema 1. Mexanuzm 63aumooeticmeus nonumepa u #cudkocmu.

Cooepoicarue meme. PactBoprMocTs monuMmepoB. Mexanusm B3aUMOEH-
CTBHA TOIMMepa H xuaKocTH. IIpupona pactsopo momumepos. HaGyxaHne mosnu-
MEpOB H €ro xapakrepucTuka. PakTopsl, onpezensionue HabyxaHue u pacTBOPeHHe
nonuMepoB. OcobeHHOCTH CBOICTB PacTBOPOB IOTHMEPOB.

B3aumozieiicTBre MOsIEKyN B pacTBOpax MOMMMEPOB. ACCOLMALMS H CONBBATA-
mus. [lponece crpykTypoobpazosanus. VcToiunBocTs MOJIMMEPHEBIX MaTepHAJIOB K
pacTBopuTeIAM. «Xopoimuey, «rnoxue» u $ - pactoputenu. [lousTre o JMarpam-
Max TEMIIEpaTypa - COCTaB CUCTEM TOJIUMED - PACTBOPHUTENb C TOYKH 3DEHMS HIPaBHU-
na (a3 I'nG6ca. Kputepnu B3anmMoaeHCTBYS HOIMMEPOB ¢ PacTBOpPHUTENIEM.

Apnenue mnactudukamuy. [Inacrudukarops, UX THMEL TpeboBanus x mna-
CTH(UKATOPaM KaK pacTBOPUTEISAM JUTS MOMHMePoB. COBMECTUMOCTD B CHCTEME 10
JUMeEp - IWIaCTH(HKATOP U ee XapaKTepucTHKa. Biusnue MIacTH(UKATOPOB HA TEM-
TiepaTyphbl CTCKIOBAHAS U TeKy4ecTH. MeToabl BBelleHHs IUIacTu()MKATOpa B [IOIH-
mep. BuyTpennsa mactudukarmys. AxTumnactiudukanys.

Bsanmuas pactBopuMocTs nosuMepoB. COBMECTHMOCTD B CHCTEMe IIOJIUMEp-
HoJUMeEp.

Paszoen 4 Ceoticmea nonumepos.

Tema 1. MexanudecKue CBOMCTBA MOTHMEDOB.

Cooepoicariue memvl. Yupyrue XapaxrepucTHKH nonumepoB. [lomsyuecrs u
pelaKcalus HanpsokeHus. JleopMalHoHHO-IPOYHOCTHBIE CBOWCTBA | paspyiueHue
nonumepoB. JlepopmanvoHHbIe KPUBEIE TIOIHMEPOB. [IpoyHOCTB, MONTOBEYHOCTE U
paspylenne monumepos. Teruroctoitkocts. Teeprocts. Tpenue. Hctupanue u us-
HOC.

Tema 2. Snexmpuueckue ceoticmea NnoauUMepos.

Cooepoicarue memwi. CBoiicTsa NOJTAMEPHBIX JUANEKTPHKOB. JHINEKTPUIE-
Ckasl NPOHMIIAEMOCTh. DJIEKTPONPOBOLHOCTD, Y/EIBHOE SJIEKTPUYECKOE CONpPOTHB-
nenue. [IpouHocTs Ha npoboit.

Tema 3. Tennogpusuuecxue ceoiicmea NORUMEPO8

Cooeporcanue memor. TennonpoBoaHocTs. TemIOEMKOCTE, Temmneparyponpo-
BOJHOCTb.

Copepxanne 1a60paTopHBIX 3aHATHI 10 JHCHHILTHHE
Paszoen 1 Ocroenvie cmamucmuyveckue XapaKmepucmuKu MaKxpomonexyn
Tema 1. Monekynapras macca u MOJIEKYIIPHO-MACCOBOE pacipeelieHue 11o-
JIMMEpPOB

Codeporcanue nabopamopnvix sarnsmui, Omnpenenenne MonexyapHOR Macchl
MOJIUMEPOB



Pazden 2. Pasoevie u ¢usuueckue cocmosnus, nepexoosl U HAOMONEKYIAPHbLE
CIMPYKIMYpbl 6 NOTUMEPAX

Tema 2. Kpucrajuinyeckoe COCTOSIHEE nonumepoB. Hagmonekyisipusie cTpyx-
TYPBI B IIOJIUMEpax

Cooeporcarnue nabopamopneix 3ansamuii. M3y4yenvie HaZIMONEKYISIPHBIX CTPYK-
TYpP B [IOJIAMEpAX

Tema 3,4,5. BBICOKO2IaCTHYECKOE COCTOSHHUE nosumepos. Crekiioo6pasHoe
COCTOAHHE IOIMMEPOB. BszkoTeKydee cOCTOsSHUE NOTHMEPOB,

Cooeporcanue nabopamopnerx sanamuii. Viayuenue TEePMOMEXaHUYECKO# KpH-
BOK B pa3HBIX MOJTHUMEPAX

Paszden 3 Bzaumooeticmeue nonumepos ¢ sxcudxocmamu.

Tema 1. Mexanusm ezaumooeticmeus RONUMEPQA U AHCUOKOCTU.

Cooepoicanue nabopamopnvix sanamuii. Vsyuenne npouecca HabyxaHus I0-
JMMEpOB.

Pasoen 4 Ceoticmea nonumepoe.

Tema 1. Mexanuueckue ceoticmea NONUMEPOB.

Codepaicanue nabopamopnuix sanamui. UzyveHne penakcallMOHHEIX CBOMCTR
TOJIMMEPHBIX MAaTEPHAIIOB

Tema 2. Dnexmpuueckue ceoticmea ROMUMEDOB.

Codeporcanue nabopamopnuix sansmuil. Ornpenenenne ausnexTpraeckoil mpo-
HHULAEMOCTH M TaHICHCA yIila AUBJIEKTPUIECKUX MIOTEPD IIOIHMEPOB.

Tema 3. Tennogpusuueckue ceoiicmea nonuMepos

Cooeporcanue nabopamopuvix  sansmuil, Onpenenenue Termmodusnyeckux
CBOHCTB [ONMMEPOB (TEIIONPOBOIHOCT, TEIIOEMKOCTb, TEMIIEPaTypOIpPOBOI-
HOCTB) METOJIOM JIBYX TE€MIIEpPaTypHO-BPEMEHHbIX HUHTEPBAJIOB.

S. OUEHOYHBIE CPEACTBA JUISI TEKYIIETO KOHTPOJIS YCIIEBAE.-
MOCTH, MPOMEXYTOYHOH ATTECTALIAM IO HTOTAM OCBOE-
HUSI TUCHUTITAHBI M YYEBHO-METOAUYECKOE OBECIIEYEHWE
CAMOCTOATEJIBHOM PABOTHI CTYIEHTOB

S.1. Texymuii KOHTPOJIb ycIeBaeMOCTH:
80NpoCyL K petimune-konmponio Nel

1. O6bsicHuTe, 0 KAKUM NPUYMHAM TOHSTHS MOJICKYJIBl U MOJIEKYISPHOH
MacChl ULsl [IOIMMEPOB OTJIUYAIOTCS OT TAKOBBIX IS HU3KOMOJIEKYISIPHBIX COEIUHe-
HUM.

2. IlosicauTe crioco6s! yepenHenus MOJIEKYJIIDHOM Maccel oiumepoB. Jlaiite
TIOHATHS CPENHEUHCIIOBOH, CPEHEMACCOBOM (CPEAHEBECOBOIT), CPEAHEBA3KOCTHON U

APYTHX CPEAHHUX MOJIEKYISPHBIX Macc nonumMepa. Kax oHu cootHOCsTCH JApyr ¢ apy-
rom?



3. Yro Takoe HOMMAKCIIEPCHOCTS (TIOIMMOIIEKYISPHOCTE) OTMMEpPa U KAKOBEL
MPHYUHEI €€ BOSHUKHOBEHUA? CrIoCOOEI NIpeICTaBIeHHUS TTONHAUCIIEPCHOCTH.

4. O6bsicHHTE, YTO TaKoe KOHGHUTypalus 1 KOHGOPMAIHS MOJIEKYIIBI OpraHH-
YECKOro COeTMHEeH . UTO ABJIAETCS MPUYMHOM MX CyLIECTBOBAHHSA?

5. OBocHyiiTe MPOMCXOXKEHHE THOKOCTH MaKpOMOJNEKYIIbl (momuMepHoit 1e-
mu). Tlouemy peanbHast monuMepHasi LUenb He ABIAECTCS HPEENLHO MHOKOM (cBoGoa-
HO-COYIEHEHHOMH)?

6. KaxoBa dopma MakpomoIeKyisl B pa3baBleHHbIX PaCTBOPax MOJIMMEPOB U
MOYEeMy UMEHHO TaKyl0 GOpMy IMPUHUMAIOT IONMMEPHEIE Leru?

7. Yro sBiseTcs Mepol ru6KOCTH peallbHbIX Heneii? O6ocHy#iTe MOHATHS pas-
HOBECHOH (TePMOJMHAMHYECKOM) i KHHETUYECKON THOKOCTH.

8. M3noxure METOMIB! SKCIIEPHMEHTATBHOTO ONpPEeeH s BETHIMHEL TepMo-
AVHAMHUYECKOI0 M KHHETMYECKOTO CErMEHTa LIETIH.

9. [laiiTe KOIMYeCTBCHHBIE XapAKTEPUCTHKH THOKOCTH IIOJIMMEPHOMN 1IEIH.
OGBsCHHTE, ITOYEMY IPETIOKEHBI Pa3HBIE MOJIEH MONTMMEPHBIX LIETeH.

10. CpenneuncioBas MonekynspHas Macca IIOJIMMEPOB U €€ OIpeIeNneHHue.

11. CpexnemaccoBast MoNeKyJIsipHas Macca [TOTUMEPOB U €€ ONpeaeIeHHE.

12. Monekynsipaas Macca ¥ MMP nonuMepos: CYIIHOCTb M CIIOCOOHI ycpen-
HEeHHS.

13. CpeaHeBsa3kocTHas MONEKYIIsIpHAs Macca MONTMMEPOB U €€ OIpe/IeNICHHE,

14, CermenT xak Mepa rubkoctu nenu. Metogst OIIpEE/IEHUs] CErMEHTA.

15. @opma MaKpoMONeKyI B IealbHbIX MONTUMepax.

16. [IporcxoxaeHne u CyIHOCTL THOKOCTH MOJIMMEPHBIX LIETICH.

17. Unrerpansnoe MMP B nonumepax i ero usyuenue.

18.®axropsl, onpexnensiomue ru6KocTs Leneit [oauMepa.

19. DxcriepuMeHTaNbHEIE METOBI U3y YeHHs KOH(OpMaIH MaKpOMOJIEKY.I.

20. Haxoxerne rubkocty Lenei peaabHbIx IIOJIMMEPOB 110 XapaKTepUCTHYE-
CKO# BSI3KOCTH PacTBOPOB NOJIMMEPA.

21. XapaKTepuCTHKH IrHOKOCTH peaTbHBIX [IOJIMMEPHBIX LIeTIeH.

22. Mudpdeperunansnoe MMP B nonumepax u ero U3y4eHHe,

23. BHyTpeHHee BpallleHHE B MaKpOMOJIEKYJIax.

24. TIpoucXO0XIeHHE U CYIHOCTH THOKOCTH TIOJIMMEPHBIX TIeneii.

25. Teopun TepMOONHAMUYECKOH U KHHETHYECKOH THOKOCTH Lenel nomume-

pa.
26. CermMeHT Kak Mepa IuGKOCTH peabHOM Ienu. Meronsr onpeaenenus cer-
MEHTA.

27. KoHnpopmMaunoHHbIE XapaKTEPUCTHKH THOKOCTH MOJIMMEPHBIX LieNeH U Ux
HAXOMCICHHUE IO XapaKTEPUCTHIECKOH BI3KOCTH PaCTBOPOB IIOJIHMEPOB.

28. MonekynsapHas Macca TIOIMMEPOB ¥ METOJIHI ec OIpeeNeHusl.



29. Mogynu ynpyrocru [IOTMMEPOB M MX 3aBHCHMOCTH OT Pa3IHYHBEIX BHYT-
PEHHHUX M BHEIIHHUX (aKTopOB.

30. 3aBMCHMOCTH TON3ydYeCcTH M pesaKcaluu HAPSDKEHUSI TIOJIMMEPOB OT
BHEIIHNX U BHYTPEeHHUX (akTopoB Kenbsuna-Porrra, Broprepca.

80RPOCYL K petimute-konmponio Ne2

1. HaiiTe onpenenenus moHsTHii 06 arperatHelX U ()a3oBBIX COCTOSTHHIX
HH3KOMOIICKYJISIPHBIX BEIECTB. YTO MOJI0XKEHO B OCHOBY JIEICHHUS BEIECTB IO CO-
CTOAHUAM?

2. Kakue GbiBaroT u yeM pasznugarorcs MeXJy co0o#i arperatHsie, (a3o-
BBIE U (PU3NIECKHIE COCTOSHHS HOTMMEPOB?

3 Yo Takoe penakcauuoHHEIA nponecc? JlaitTe KONIMYECTBEHHEIE Xapak-
TEPHUCTHKH pPeTaKCcaliOHHOro Ipolecca.

4. Hatite knaccudpukanuio penakcauoHHbIX IIPOLECCOB B MOIMMEpaXx.

3 Yro moHumaroT mopx ($a30BbIM U (PHU3HUECKUM IIEPEXOZIOM B BeLIEeCTBe?
IlosicauTe azossie nepexops: I u 11 pona.

6. JlaiiTe onpeneneHus U XapaKTepPHCTHKH TEPMOMEXaHHYECKUX KPHBBIX
aMOP(MHBIX U 3aKPUCTATITH30BAHHbIX MIOJIUMEPOB.

j A8 Hakite oburyro XapaKTCpUCTHKY KPHCTAUNIMYECKOTO COCTOSHMS Bele-

CTBa, €0 OTJIHYMA OT aMOpP(GHOIO BEIIeCTRa.

8. Yro Takoe cTeneHb KPUCTAIIHIHOCTH M KAKHE W3BECTHEL METOJIEI ee oIpe-
Aenenus? Kakosa creneHp KpHCTAUIMYHOCTH y IIOJIUMEPOB?

9. Ilepeunciure u nosicHute 5 XapaKTepHBIX 0COOEHHOCTEH 3aKPUCTATH30Ba-
HOI'O COCTOSTHHS ITOJMMEPOB.

10. Jlaiire onpenenenue moHsTHS "Ha/IMOMIeKyNspHEIe CTPYKTYpPBI B IOJIMME-
pax" ¥ yKaXXHTe METO/IbI HCCITeJOBAHUS THX CTPYKTYP.

11. Maiite xapakrepucTuky CTEKJI000PAa3HOTr0 COCTOSIHHS MOJUMEPOB ¢ TOUKH

3PEHHS arperaTHoro u (a3oBOro COCTOSIHHS BEIIECTBA.

12. Yto Takoe maysrpamMmsi, JiebaerpaMMEL, TeKCTYpPPEHTTeHOIPAMMBL, aMmop@-
Hoe rano? IloscHUTe npuMepamu.

13. Ilepeuncnure THnEI MOHOKPHUCTAJLIOB nosnuMepoB. Ilogemy kpucrammer
TIOJIUMEPOB YaIle Ha3bIBAIOT KPUCTAITUTAMU?

14. [adite xapakrepucTHKy namenu. B Kkaxux YCIIOBHSIX 00pa3yroTCsi MOHO-
KPHCTAJUIBI JIAMEJISIPHOrO TUMa?

15. [latiTe cxeMy kpucramiuzanuu TTOJIMMEPA TI0 JIaMENISIPHOMY THITY.

16. Koryia y monumepoB Bo3mMoxkHO obpasoranue GpUOPHIIAPHEIX rno6ysp-
HBIX MOHOKPHUCTAIIJIOB?

17. Yro m3sectHO BaMm o cpeponmrax [IOJIEMEpOoRB?

18. Pacckaxure o HagMoneKymapHbIX CTPYKTYpax B IOJTUMEPHEIX BOJIOKHAX
¥ OPHEHTHPOBAHHBIX TUICHKAX.
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19. VkaxuTe 0CHOBHOE OTIHMYME BBICOKOANACTHYECKOTO nojimMepa oT 0ObIy-
HBIX HU3KOMOJICKYJISIPHBIX BEILECTB, €ro arperaTHoe 1 ()azoBoe COCTOSIHMUS,

20. B xakux CBOMCTBAX IONHMepa TIPOSBIAETCS penakcaudoHHas NpUpoa
BEICOKODIIACTUHOCTH? T10siCHUTE CMBICT TIOHSTHI "MON3ydecTs nonumepa", "pe-
JIaKcalys HalpsHKeHUuH" U "rucrepe3ncHble sBineHus" .,

21. Arperartnsie, da3oBbie U GUIHIECKHE COCTOSHHS W TEMIIEPATypPHEIE IIe-
PEX0JIbl B IOJIUMEpaXx.

22. TepmopuHAMEYECKas ¥ MOJIEKYIIPHO-KHHETHYECKAs] TEOPUH BBICOKO3JIa-
CTUYHOCTH II0JIUMEPOB.

23. IlonzyyecTs, penakcalys HaNPHKEHHS U YIPYTHii THCTEPE3UC y JIMHEH-
HBIX (HECIUMTEIX) U CIIMTHIX MOJUMEPOB - JOKA3ATEIBCTRBO PeNlaKCalMOHHOM TIpH-
POZIBI 3JTACTHYHOCTH [TOJIMMEPOB.

24. Tepmomexanudeckre xpussie (TMK) aMOP(HBIX U 3aKPUCTAIIH30BAH-
HBIX TOJIUMEPOB.

25. MexaHu3M M KMHETHKa KPHCTAUIM3AMH IIOJIAMEPOB.

26. TMK KpHCTallIMYECKHX II0JMMEPOB C Pa3HOM CTENEHBIO KPUCTAIUYHO-
CTH.

27. MOHOKpHCTAILTEI B MOJIMMEPAX - TaMeJlH, GubpuIbL, mum-ke6absl, rio-
Oy/spHBIC MOHOKPUCTAIIIEL

28. Ceponutsl B nomumepax.

29. llepopmanuOHHEIE KPUBBIE CTEKTOOOPA3HBIX H BBICOKOIACTHYECKHIX O
JIMMEPOB.

30. [ledhopmanyoHHble KpUBBIE 3aKPHCTAITH3OBAHHBIX | XPYIKHX ITOJTUMEPOB.

31. Yro nonoxeno B OCHOBY BBIZICJICHHUS CTEKJI000Pa3HOro COCTOAHHUSA KaK Ofi-
HOTO 13 (PU3UIECKIX COCTOSHUM MOTHMepa.

32. Or KaKux BHELUHHX W BHYTPEHHHX (haKTOpOB 3aBHCHT TeMIlepaTypa CTek-
JoBaHus nonuMepa? PackpoiTe 3T 3aBUCHMOCTH.

33. i3noxuTe pasinyHble THITH IPOLIECCOB CTEKTOBAHFS.

34. Kakue uMerorcs Teopuu CTPYKTYPHOI'O CTEKJIOBAHHUS U B YEM COCTOMT UX
CYILIHOCTE?

35. Ilepeuncnure u packpoiite COIEpXKAHUE TpPeX OCHOBHBIX OCOOEHHOCTEil
CTEKII000Pa3HOro COCTOSHUS TTONTHMEPOB.

60NPOCHL K permun2-konmponio Ne3
1. Kaxne cucremsr MoryT nasats IOIMMeEp U pacTBOpuTens? JlaliTe kxpatkyro u

caMyro 06IIyI0 XapaKTEPUCTHKY STHX CHCTEM.

2. Kaxue BemiecTBa Ha3bIBAIOT mactiuéukaropamu? Ilepeunciute TpeGosa-

HUsl, IPEBABIISEMBIE K INIACTU(DUKATOPAM.

3. VI31103XMTe MEXaHHU3M B3aMMOIEHCTBHS [OJIMMEPA M XUIKOCTU. YTO ABIIS-

€TCSl KPHTEPHUEM CPOJICTBA [TOIIUMEPA H JKUAKOCTU?
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4. Ilepeuncnure U OGBACHATE OTIMYHS CBOMCTB PacTBOPOB MOJIMMEPOB OT
PacTBOPOB HU3KOMOJIEKYIISIPHBIX COEJMHEHHIA,

5. Kakumu napamerpaMu XapakTepusyloT CocoGHOCTS nonuMepa K Habyxa-
HUIO ¥ miacThduKanuu? Kak oneHHBaOT IiacTuHIMpyIoLee aekicTBHe m1actTudu-
xaTopa?

6. O6BsCHUTE ABICHHE aHTUILIACTHDHUKAIIHH,

7. Pacckaxute, Kakue (GaKTopel BIMIOT Ha PacTBOPHMOCTE MOTHUMEDOB.
MoskHo 11 nipesickasaTh pacTBOPUTENH ISl KOHKPETHOIO MoN¥Mepa U YCIOBUS LS
Pean3aliy 3TOro npejacKa3aHus?

8. O6BbACHUTE, KaKHe PACTBOPHUTEIH SIBISIOTCS O-pacTBOpUTENIAMH.

9. U3noxute Teopuu mIacTUGUKALMU TTOTHMEPOB.

10. Peonoruueckue ypaBHeHus (TeopeTHueckde u amnupuyeckue). Kpusnie

TEYEHHMS TTOJIUMEPOB.

11. TemnepaTypa IUIaBlEeHUS M KPUCTAILIH3ALMH nojumepoB. Ux onpenenenne
U B3aHMOCBS3b.

12. Pacropurenu u [Inacrudukaropsr mis norumepoB. CBolicTBa pacTBOPOB
nonumepoB. DaKTOpEl, ONpeaeNsIolHe PACTBOPUMOCTE IIOJIUMEPOB. « XOpOLIHEY,
«IUTOXHE» U Y-pacTBOPUTENH.

13. IInactuduxatopsr ais momumepoB. COBMECTHMOCTS [oNIMMepa ¢ IJIaCTH-
¢uxaropom. Kpurepuu comectumoctu. Teopun IIACTH(GUKAIHY [TOIMMEPOB.

14. Mexanusm B3auMozelicTBIs IONMAMepa M KUIKOCTH. KayecTso pacTBOpH-
TeJis. XapakTepuCTHKa Ha0yXaHHs MOJTHUMEDOB.

15. laiiTe onpeienenre MeXaHHUECKUX CBONHCTB MIOJIMMEPOB.

16. Tlepeuncnute ocHOBHBIE CTPYKTYpPHBIE napaMeTpbl U BHEIIHHE (aKTOpH,
ONpEeNeNsIoye CrenupUKy MeXaHMIeCKOro TOBE/ICHHS [IOJIUMEPOB.

17. Jlaiire ompenenenue Momynel ymnpyroctu [IOJJTUMEPOB ¥ PaCCKaXKHUTE
TIPHHIIKIIBL MX 3KCIIEPUMEHTAILHOTO OTIPEIeIeHM .

18. Uro xapaxrepusyer kosduuuent ITyaccona u as yero ox NIPUMEHseTCs?

19. Jlaiite onpenenenue Mmon3yd4ecTH u penaxcauuu HaNpsKEHUS B IOJHMe-
pax.

20. M3noxuTe NpUHIUIT METOAa JHHAMHIECKHX MEXaHWYECKUX MCCIIEN0BaHHI
OJIUMEPOB.

21. Pacckaxute, KaKk MONy4HThH nepopMamonHyI0 KpHBYIO monnMepa. Kakue
MEXaHHYECKHE XapaKTEPUCTUKH HM3Y4alOT NP Ie()OpPMalHOHHO-IIPOYHOCTHEIX
MCIBITAHMAX ITIOJTUMEPOB?

22. Uzobpasute Ha pucyHKe OXapaxkTepusyiTe ae)OpMalOHHEIE KPHBEIE
CTEKJIO00pPa3HOro U BBICOKOKPHCTAILTHYECKOTO MOJIUMEPOB, UX CXOICTBO U pas-
Iuque.

23. Bausiet 1 ¥ Kak MOJIEKYJIAPHOE CTPOEHHE IIOJIAMEPA Ha €0 IIPOYHOCTH?
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24, O6bscHUTE BIMAHUE IIIACTU(DUKATOPOB M HANOIHUTENEH Ha IPOYHOCTh
NOJIUMEpa.

25. YTo HA3BIBAIOT JOJTOBEYHOCTHIO MOJUMEpa U OT Yero OHa 3aBUCHUT?

26. [laiite kmaccuyKaUMIO IOJTHMEPHBIX MATEPHANIOB TI0 CIIOCOGHOCTH npo-
BOJIUTH DIEKTPUYECKHUM TOK.

27. BeequTe NOHATHE OU3NEKTPUYECKOH TIPOHUIIAEMOCTH 1 JUBJIEKTPUIECKIX
IOTEPH [TOJIUMEPOB.

28 Kakue (hakToph! BIUSIOT Ha TUIIIEKTPHYECKUE TIOTEPH B nonuMepax ?

29. UTo TaKoe CTaTMYecKoe SMEeKTPHIECTBO U KaK ¢ HUM 6OPOTECs?

30. Ta#ite noHATHE MIPOYHOCTH Ha MPOBOH U TYTOCTONKOCTH.

31. Jaiite o611yro XapaKTepUCTUKY TEILIO(GU3HIECKHX CBOKCTB moJiuMepa, Kak
OHM 0003HAYAIOTCS U PA3MEPHOCTb.

32. Kak 9KCIIepUMEHTAIBHO ONpPE/IENTh TEMI0EMKOCTh TI0MMEpOB, 3aBHCH-
MOCTB €€ OT TeMIIepaTyphl U APYruX GakTopon?

33. Kakumy myTsMH MOXKHO H3YYHTh TEMIONPOBOJHOCTE noyumepa?

34. [laiite onpenenenue Ko3(GHUIMEHTOB 0GBEMHOTO M JTMHEHHOIO paciumpe-
HHS BELIECTB.

35. IlpakTudeckoe NPHMEHEHHE TeITODU3NIECKAX XapaKTEPUCTHUK TTOJHMeE-
pOB.

S.2. IlpomMekyTOYHAN ATTECTALMS:

Bonpocul 0ns nposedenus sxzamena

1. O6bACHUTE, MO KAKAM IPHYMHAM MNOHATHS MONEKYJibl M MOIEKYJISIPHOM
MAcCCBI U TIOJIMMEPOB OTIMYAIOTCS. OT TAKOBEIX JUIS HU3KOMOJEKYISIPHEIX COEIHHE-
HHUH.

2. IlosicHuTe CrIOCOGH! yCpeaHeHUs MONEKYIISIPHOH MaccH nonumepos. Jlaiite
TOHATHA CPEHEIUCIIOBOH, CPeIHEMacCOBO# (CPEeIHEBECOBOM), CPEIHEBI3KOCTHOMN 1
APYTHX CPEAHUX MOJICKYNIAPHBIX Macc roiumepa. Kak oHu cooTHOCsTCS ApyT ¢ Apy-
rom?

3. Yro Takoe MONHMANCIIEPCHOCTD (monuMoneKyIApHOCTS) MONMMEpa U KAKOBEI
NPUIHHBI €€ BOSHUKHOBEHM:? Crioco0b! IIPeICTaBICHHUS IO ANCTIEPCHOCTH.

4. O0BsACHHTE, 9TO TaKOe KOHDHUIYpaLus 1 KOH(OpMaLHsi MOJIEKYJIbl OpraHH-
HECKOro coeIMHeHHsl. UTo ABNACTCS NPUYMHOM UX CYIIECTBOBAHMSA?

5. OGocnyiite nporcxoxaeHne ru6KocTH MaKpOMOJIEKYJIBI (TIOJIMMEPHOM Iie-
H). [loueMy peaibHas moJHMepHAas Lelb He SBIIETCS npeaensHo rubkoit (ceobon-
HO-COYJIEHEHHOH )?

6. KaxoBa Qopma MakpoMoJiekyiTsI B pa3GaBieHHEIX pacTBOpax MOJUMEPOB H
OYeMy UMEHHO TaKyIo GOpMY IIPHHHMAIOT TIOTHMEPHBIE LEIH?

7. Uro sABnsieTcs Mepoi ru6KoCTH peanbHbIX 1enei? ObocHylTe noHsTHs paB-
HOBECHOH (TEPMOJMHAMHYECKOH ) M KUHETHYECKOMH THOKOCTH.
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8. M3/10)KUTe METOABI SKCTIEPUMEHTANBHOIO OMPE/ENeHHs BEIMYUHBI TEPMO-
JUHAMHYECKOr0 ¥ KHHETHYECKOI'0 CErMeHTa LETTH.

9. [lafiTe KONMYECTBEHHbIE XaPaKTEPHCTHKH THOKOCTM MONMMEPHOM eI,
O6bsicHuTE, TIOYeMy NIPETIOKEHBI PA3HbIE MOJIENH TOTMMEPHEIX LISIIEi.

10. Cpenneunciopas MoneKynspHas Macca II0JIMMEPOB U e ONpejielieHue.

11. CpennemaccoBas MoseKyIspHasi Macca IIOJIUMEPOB U €€ ONPE/IeICHHE.

12. Monekynspraas macca ¥ MMP monuMepos: CyIIHOCTh U CIIOCOOEI ycpen-

HEeHUS.

13. CpennessskocTHas MOIEKYISIpHAs Macca MOJMMEPOB H ee OIIpe/ielIecHHe.

14. CermenT kak Mepa ruGKOCTH Lieni. MeTo/IBI ONpeieTIeHHs] CErMeHTa.

15. ®opma MakpoMoIIeKyJI B II€AlTbHBIX OJAMEPAX.

16. [Iporcxoxkienne u CyIHOCTh THGKOCTH TIOMMMEPHBIX IIeTIeit.

17. Uurerpansnoe MMP B nonumepax u ero usydeHue.

18.MakTopsl, onpeaesoIue FTAOKOCTE Tienei IoJiuMepa. .

19. SxcriepumenTabHbIE METO/IBI M3YYEHHs KOH(OPMALIHH MaKpOMOJIEKYI.

20. Haxoxnenve rub6koCTH LeNei peanbHBIX MOJTHMMEPOB 110 XapakTepucTuye-

CKOM BSI3KOCTH pacTBOPOB IOJIMMEPA.

21. XapaKTepUCTHKH rHOKOCTH PEATBHEIX MOTHMEPHBIX LETEH.

22. updepentmansaoe MMP B onuMepax ¥ ero H3ydeHHUe.

23. BuyTpeHHee BpallleHHe B MaKpOMOJIEKyJIax.

24. TIpoucxoxieHHe U CYIIHOCTh THOKOCTH TIOJIMMEPHBIX LIeTeii.

25. Teopun TepMOTMHAMUYECKOM M KMHETHYECKOM rHOKOCTH Ielell mojumMe-
pa.

26. Cermenr kak Mepa rubkoctu peansuoii Ileru. MeTomsr OIIpENENICHNUs Cer-
MEHTA.

27. KoH(popMaLHOHHEIE XapaKTEPUCTHKH THOKOCTH IIOJTUMEPHBIX Lened H UxX
HaX0XX/ICHUE 110 XapaKTePUCTHYECKO! BI3KOCTH PaCTBOPOB MOJTMMEPOB.

28. MonekynsipHas Macca IOJIMMEPOB M METO/IBI €€ OIpeIe/ICHNs.

29. Moaynu ynpyroct moJMMEpPOB M UX 3aBUCHMOCTB OT Pa3IMYHBIX BHYT-
PEHHHUX M BHEIIHHX (aKTopoB.

30. 3aBHCHMMOCTB ION3YyYeCTH M pelaKCaLHH HalpsDKEHUST ITOJIMMEPOB OT
BHEIIHUX ¥ BHyTpeHHHX (akTopos Kenspuna-Porrra, Bioprepca.

31. Jlaiite ompeseneHus MOHATUH 06 arperaTHbIX u (ha30BBIX COCTOSHHUAX
HHU3KOMOJICKYJIPHBIX BELIECTB. YTO MONOXEHO B OCHOBY JI€NEHHS BEILECTB IO
COCTOSIHUSAM?

32.  Kaxue 6bIBaloT ¥ YeM pasIuyAIOTCH MEXKLY coGoi arperartHeie, Gpa3oBble
1 QU3MYCCKUE COCTOSHHS TTOTMMEPOB?

33.  Yro Takoe penakcalMOHHBIN mpouecc? JlaiiTe KOMMYECTBEHHBIE Xapak-
TEPUCTUKH PEJIaKCaI[MOHHOTO Tpoliecca.

34. Jlaiite KnaccuduKaImio PEaKCalMOHHBIX [IPOLECCOB B OIUMEDPAX.



35.  Yro moHMMaIOT oA (a3oBBIM M (HU3UYECKHM IIEPEXOJIOM B BEIEeCTBE?
[Nosicuute azonsie nepexonst I u 11 poa.

36.  [laiiTe ompeneneHHs U XapaKTEPUCTHKH TePMOMEXaHHYECKHX KPUBBIX
aMOpP(HBIX ¥ 3aKPUCTATIN30BaHHBIX I0JMMEPOB.

37.  [laiite o6LIyI0 XapaKTEPHCTHKY KPUCTAIMYECKOrO COCTOSIHHS Belle-
CTBA, €ro OTIMYHS OT aMOPGHOIO BEIIECTBA.

38. Yro TaKoe CTeNeHb KPUCTAIIIMIHOCTH W KaKHe H3BECTHB METOJHI €¢ OIpe-
Aenenus? Kaxosa cTenenb KPUCTAIIMYHOCTH Y TIOTHMEPOB?

39. Ilepeyncnute ¥ MOACHUTE 5 XapaKTePHBIX 0COGEHHOCTEH 3aKPHCTAILIH30-
BaHOI'0 COCTOSIHUS TIONIUMEPOB.

40. [aiite onpeneneHue MOHITHA "HaAMOJEKYISIpHEIE CTPYKTYpPEI B ITOJIMMeE-
pax" ¥ yKaKuTe METOIBI HCCIENOBAHMS ITUX CTPYKTYP.

41. Yro Takoe naysrpaMMel, febaerpamMMbl, TEKCTYPPEHTI€HOIPAMMBEL, amop-
Hoe rano? [losicauTe npuMepamu.

42. Ilepeuncnure THIBI MOHOKPHCTAILIOB MONMMEPOB. IToyeMy xpucCTaLIBL
TIOJIMMEPOB Yallle Ha3bIBaIOT KPHUCTAIIIHTAMU?

43. Jlaiite xapaKTepUCTHKY jiamend. B Kakux ycroBusix obpazyroTcs MOHO-
KPHUCTAJIIBI JIaMEJISIPHOTO THTa?

44. [latite cxeMy KpHCTaTH3AlMH IOJIMMEPA 110 JaMeIsIpHOMY THUITY.

45. Korna y nonumepos Bo3MoXHO 06pazosanue (GpubpHILIPHBIX | Tno6yJsp-
HBIX MOHOKPUCTAJIOB?

46. YT0 H3BECTHO BaM O CHepOTUTAX NOTHMEPOB?

47. Pacckaxure 0 HAAMONEKYISPHEIX CTPYKTYPaX B TIOJTMMEPHBIX BOJOKHAX H
OPUEHTHPOBAHHBIX IUIEHKAX.

48. YKaxuTe OCHOBHOE OTIMYHE BBICOKOAIACTHYECKOTO IOJIMMEpa OT 00BIY-
HBIX HH3KOMOIIEKYISIPHBIX BEIECTB, €T0 arperatHoe 1 $a3oBoe COCTOSHHUS.

49. B kakux CBOHCTBaxX IIOJIMMepa MpOSBIAETCA DENAKCALMOHHAS pupoja
BBICOKO3/IaCTHYHOCTH? [losicHuTe CMBICT mOHATHH "mON3yYecTsh noauMepa", "pe-
NIaKCanys HaNpsDKEHUH" U "TucTepe3rCcHbIe IBIeHus".

50. ArperaTHsle, (ha3oBbie U PUIMUECKHE COCTOSHUS H TeMIIepaTypHEIE Mepe-
XOJIbI B ITOJIMMEpax.

51. TepmoauHaMUUecKass U MOJEKyIAPHO-KHHETHYECKAS TEOPHH BBICOKO3JIa-
CTHUYHOCTH TIOIUMEPOB.

52. Ilonsy4ecrs, penakcanus HapsDKEHHS U YIIPYTHIA THCTEPE3HC Y JTUHEHHBIX
(HECIIMTBIX) M CIIMTBIX ONAMEPOB - 0Ka3aTeNbCTBO PelaKCcalHOHHOM IPUPOJIBI
9IIACTHYHOCTH MOJIUMEDOB.

53. Tepmomexanuyeckue kpusbie (TMK) aMOP(MHBIX U 3aKPHUCTAIIM30BAHHBIX
IOJIUMEPOB.

54. MexaHu3M M KMHETHKa KPUCTAILIU3ALMH IIOJIMMEPOB.



55. TMK KpuCTaIM9ecKHX MOJMMEPOB C PA3HOM CTENEHBIO KPUCTaUIAYHO-
CTH.

56. MOHOKpHUCTALIEI B TIONMMEpAX - JIAMENH, (pHOPHILIE, mu-ke6absl, rio-
OymnApHEIE MOHOKPHCTAILIBL.

57. CheposuTsl B moIuMepax.

58. Nledpopmarmonnsie KpuBBIe CTEKTOOGPA3HBIX M BHICOKOITACTHYECKHX TI0-
JMMEpOB.

59. JlebopmannoHHEIe KPUBEIE 3aKPUCTATIIM30BAHHEIX U XPYIKHX IIOJUMEPOB.

60. [lalite xapaKkTepHUCTHKY CTEKI006PA3HOrO COCTOSHHUS IIOJIMMEPOB C TOYKH
3PEHHUS arperaTHoro 1 (hazoBOro COCTOSHUS BEIIeCTBA.

61. YTo no0XkeHO B OCHOBY BBIACICHHUSI CTEKJ1000pa3HOro COCTOSHUS KaK O
HOTO 13 (PU3MYECKUX COCTOSHMUIA [IOJIUMEpA.

62. Or Kakux BHEIIHUX M BHYTPEHHHUX (paKTOPOB 3aBHUCHUT TeMIIEpaTypa CTeK-
JoBaHus nosuMepa? Packpoiite 3TH 3aBUCHMOCTH.

63. M3n0xuTe pasnuyHbIE TUIBI IPOLECCOB CTEKIOBAHMUA.

64. Kaxne uMeroTCs TEOPHU CTPYKTYPHOTO CTEKIOBAHMS ¥ B YeM COCTOMT HX
CYIIHOCTE?

65. Ilepeunciute U packpoiiTe COmepXkaHMEe TPEX OCHOBHBIX OCOGEHHOCTEH
CTEKJI000pa3HOro COCTOSHHS [OJUMEPOB.

66. Kakue crcTeMBl MOIryT naBaTh HONHMEp U pactBopuTens? JlaliTe KpaTKyio
H CaMyIo OBIIyI0 XapaKTEPUCTHKY ITHX CHCTEM.

67. Kaxue BemecTBa HasblBalOT MIaCTHHUKATOPAMH? Ilepeuncnure Tpebosa-
HUS, TIPEABABIIAEMBIE K IUIaCTU(HKATOPAM.

68. UznoxuTe MEXaHHU3M B3aUMOAEHCTBUS nojMMepa U XHAKOCTUH. YTo ABIIsA-
€TCs KPUTEPUEM CPOJICTBA OIUMEPA M JKUIKOCTH?

69. Ilepeuncnure 1 OGBACHUTE OTIUYUA CBOMCTB PacTBOPOB MOJHMEPOB OT
PacTBOPOB HU3KOMOJIEKYJISIPHBIX COEIUHEHHH.

70. KaxuMu napamMeTpamMn XapakTepu3yioT Crioco6HOCT nojuMepa K Habyxa-
HHIO ¥ riacTi(uKamyuu? Kak onenunBaror miactuuuupyomee aeicTaue I1acTH(DH-
Karopa?

71. O6bsicHuTE ABIEHUE AHTUMIACTHDHKALIAN.

72. Pacckaxure, xaxue (akTOphl BIUSIOT Ha PacTBOPUMOCTE TIOJIUMEPOB.
MoxHo 14 npezckasath pacTBOPHTENH s KOHKPETHOI'O MoJIMMepa U YCIOBUA IS
peaTH3alMy 3TOr0 NpeAcKa3aHus?

73. O6bsicHuTE, KAKHE PACTBOPHUTENH SBIAIOTCA O-pacTBOPUTEIAMH.

74. Viznoxure Teopun miactuuKanuu IIOJIUMEPOB.

75. Peonoruyeckue ypaBHeHus (TeopeTHyYecKHe u sMmupudeckue). Kpuseie

TEYEHHS MOJTUMEPOB.

76. Temnepatypa niaBieHds ¥ KPUCTAIIH3ALAHN nonumMepoB. Mx onpenenenue
U B3aUMOCBSI3b.
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77. PacrBopurenu u ITnactudukarops mis nonmuMepos. CBoHcTBa pacTBOpoB
n01uMepoB. PaKTOPEI, ONpPe/ENAIOIIIE PACTBOPHMOCTS MOTMMEPOB. «X0pomue,
«IJIOXHE» U Y-pacTBOPUTEIIH.

78. Ilnactudukaropsl mis nonuMepos. COBMECTHMOCTE ToJTUMeEpa ¢ IUIaCTH-
duxaropom. Kpurepuu coBmectumoctu. Teopun miactudukauu IIOJIUMEPOB.

79. MexaHu3M B3auMOIEHACTBHUS noinumepa u xunkocru. Kagecrso pactsopu-
TeNs. XapakTepucTuka HabyxaHus IOIMMEPOB.

80. Kax onenuBaioT miacTuuiupyromee aeicTame miactudukaropa?

81. [laiite onpenenene MeXaHWYECKHX CBOMCTB TIOJIUMEPOB.

82. IlepeyncinTe OCHOBHBIC CTPYKTypHBIE MapaMeTPHl U BHELIHHE (axropsl,
ONPENIeNAONIHNE CIIeLUPHKY MEXAHUYECKOTO IIOBEEHNS TIOTUMEPOB.

83. Jlaiite ompeneneHHe MOAyJEH yIpPYrocTH TIOJTHMEPOB M PACCKAXKUTE
IIPUHIMIIBI KX SKCIIEPUMEHTANBHOTO ONIPEe/IeHHUS.

84. Uro xapaxrepusyet koodumment ITyaccona u 1is yero o [pUMeHsieTcs?

85. [Maiite ompeneneHue MON3yYeCTH W pellaKCaLuH HATPSDKEHUs B IMTOTMMe-
pax.

86. V3110KuUTE IPUHIIKAI METO/Ia AMHAMHUYECKUX MEXAHHIECKIX HUCCIIEIOBAHUI
IIOJIAMEPOB.

87. Pacckaxure, kaK MOILY4YHTh Je(hOPMALHOHHYIO KpuByIo nonumepa. Kakue
MEXaHHIECKHE XapaKTEPUCTHKA H3Y4aloT NpH AedOpMalHOHHO-IPOIHOCTHBIX
HCIBITAHUAX TIOTUMEPOB?

88. M300pasute Ha PHCYHKE W OXapaKTepH3yiiTe ne(pOpMalHOHHEIE KPHBBIE
CTEK/I006pa3HOTO U BBHICOKOKPHCTAIIHYECKOTO MOJIMMEPOB, MX CXOJICTBO H Pa3-
JTUYHe.

89. BiusieT 1M M Kak MOJEKYISApHOE CTPOESHHE NIOJIMMEpPa Ha €ro MPOYHOCTH?

90. O6bscHuUTe BIMAHME IIACTH(HMKATOPOB W HANOIHHTENeH Ha IIPOYHOCTH
HoJIMepa.

91. Yro Ha3pIBAIOT TONTOBEYHOCTHIO IMOTAMEpPa U OT YEro OHa 3aBUCHT?

92. laiiTe KnaccH()HUKALMIO TOTHMMEPHBIX MaTEpHaJIOB MO CIIOCOOHOCTH TIPO-
BOJIMTE 3JIEKTPUYECKUM TOK.

93. Beenure nousaTHe AUIJIEKTPUYECKOH [TPOHHIIAEMOCTH U JHIIEKTPUIECKUX
[I0TEPh MMONIUMEPOB.

94.Kaxue (pakTOpE! BIHAIOT Ha TUITEKTPHYCCKHE OTEPH B Nojaumepax ?

95. UTo TaKoe CTATHYECKOE 3NEKTPUYECTBO M KAK ¢ HAM 6opoThcH?

96. [laiite noHsTHE IPOYHOCTH Ha IIPOGOIA U JYTOCTOMKOCTH.

97. Naiite obmIyio XapaKTepuCTUKy TemIobU3MEECKUX CBONCTE TIOJTMMeEpa, KaK
OHHM 0003HaYarOTCs U Pa3MEPHOCTb.

98. Kak sKCrepuMeHTalbHO ONMpeNeNnTs TeILI0eMKOCTh IIOJIMMEPOB, 3aBHCH-
MOCTE €€ OT TEMIIEPATypPhl M JAPYTHX (HaKTopoB?

99. Kakumut myTsMH MOXKHO H3Y9HTh TEILIONPOBOIHOCTS noiumepa’?
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100. TlpaxTiyeckoe mpuMeHenue Temmoduznyeckux XapaKTepHUCTUK IOJIMMe-
pOB.

3.3. CamocTonTennHas paGora o6yqaomerocs:

CamocrosTensHas pa6oTa CTYAEHTOB 3aKII0YACTCS B IIOATOTOBKE K JIEKIMAM C
HCIIOIE30BAHHEM KOHCTIEKTOB M PCKOMEHIOBAHHOM JIMTEPATYPEI, MOJATOTOBKE K Jia-
60paTOPHEIM 3aHATHAM U ODOPMIICHHH OTYETOB IO nabopaTopHsM paboTaM ¢ Hc-
TIOJIb30BaHHEM PEKOMCH/IOBAHHOK JINTEPATYPhl H METOAMYECKHX YKA3aHWA, TIOATo-
TOBKE K TEKyIeMy KOHTPOIO M IPOMEXYTOYHOMY KOHTPOJIIO 3HAHWH, H3yYeHHH da-
CTH TEOPETHYECKOro MarepHalla AUCLIMILIMHEL, KOTOpas B JIEKLHOHHOM Kypce He
pacCMOTpEHa MK pacCMOTPEeHa HEOCTATOYHO MOAPOGHO.

Bonpocwr onss CPC

1. M3noxwure npuHIUNED NpEnapaTUBHOTO W AHAJIUTHYECKUX METOMOB
M3YHCHHUS MOJIEKYIIIPHO-MacCoBOro pacnpenenenys. Kak uaer mocrpoenue auog-
(epeHUMANTEHEIX U HHTETPaNBHBIX KPHBEIX pacnpenenenus? [loscHute npumepa-
MU,

2. Ilo 5KCTIepHMMEHTANBHBIM pe3yIbTaTaM s HaX0XACHUS MOJIEKYJIAPHOM
MACCBI OJIMMEpa, IPeUIoKEHHEIX Bam npernoaBatenem i monyuennsix Bamu
B TJabopaTopuu, paccyuTaliTe MONEKYISPHYIO Maccy noJuMepa.

3. Ilo 3KcIepMMEHTANBLHEIM pe3yIbTaTam (ppaknEOHHpOBaHUs MOTHMeEpa,
Ipe/VIOKeHHBIX Bam npemnonaparenem unu monyuenssix Bamu B naboparopuu,
TIOCTPOHTE KPHBBIE MONIEKYTAPHO-MACCOBOTO PACHIPEAETEHHS STOr0 IonuMepa.

4. Hanwumre crpykrypusie hopmyist 4 - 6 PacnpOCTpaHEHHBIX MOJIUMe-
poB. Pacrionoxure ux B mopsixe Bo3pacTanus rubKOCTH el U obocHyiiTe Ta-
KO€ HX pacIlOIoKEHHE.

5. Kaxumu sKkcnepuMeHTaTbHBIME METONaMu U3y4aercs rMOKOCTh HHIH-
BUAyaJIbHBIX MakpoMonekyn? Kaxk M3 3KCIEepUMEHTANBHBIX NaHHBIX paccYuThI-
BAIOTCsl OCHOBHBIC KOH(POPMALIMOHHBIE XapaKTEPUCTUKH LIeeH?

6. Tloachure muddepentmansusie u WHTEIpajbHble KPUBBIE MOJIEKYJISp-
HO-MaccoBoro pacnpejenenus. IToyeMy BHJ 3THX KpHMBBIX 3aBHCHT OT Crioco6a
YCPETHEHUS MOJIEKYJISPHON MacChI?

7. Yro Takoe yHMMOAAIbHOE U MonEMOaanbHoe MMP u KaKOBEI €ro Inpu-
YUHBI?

8. Ilepeunciure MeTonpl onpeesnenus MOJIEKYJIIPHOH MacChl IIOJTUMEPOB,
Yo JIeXHUT B OCHOBE KaXI0ro MeTona? IMoapo6HO u3moXkHUTE OfMH U3 HUX (s
KaX/I0ro Crocoba yCpeqHeHns: MOJIeKy ISpHBIX Macc).

9. llosichuTe, moYeMy H3MeHsIOTCH KOH(OpMALMKH MaKpOMOJIEKYs HpH
TEII0BOM JBHXeHUH. CKONBKO KOH(pOpMAIMF MOXKET IaTh TIOJIUMEPHAs Nelb U
4EM OZIHA KOH(OpMALIUs OTIMYAETCH OT Apyroi?
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10. Hasosute ¢akropsl, onpenensiomme ru6xocts MaxKpOMOJIEKyI.
IlokaxuTe UX BIMsSHUE HA THOKOCTE, B TIEPBYIO O4YEPEB - MOTEHUHUATEHOro 6aph-
€pa BHYTPEHHEr0 BpaLleHus.

11. OBocHyiite, moyemy s MONMMMEPOB BBENICHO TOHSTHE "busnye-
CKHE COCTOAHMA". UeM OHM OTIMYAOTCS OT DHU3IMUECKHX H $a30BBIX cocTOsHMI
HU3KOMOJIEKYJISIPHBIX BEIeCTB?

12, OOBbsacHHUTE, B yeM 0COBEeHHOCTH PeNaKCallMOHHBIX IPOLIECCOB B
nonuMmepax. Yro rakoe penakcaluoHHbIH CIEKTp Ironumepa?

13. Yem oTiHyaroTCs nepexos! u TEMIIEPAaTYPHbIE XapaKTEPUCTHKH B
HIOTMMEpPAX OT TAKOBBIX y HH3KOMOJIEKYISAPHBIX BemmecTs. OTper obocHyiiTe.

14. [losicuute, xakumm cnoco6amu MoKHO 3aKPHUCTANIN30BaTh IOJIK-
MEP ¥ U3yYUTh NPOLIECC KPHCTAIITA3ALNH.

15. Kakum ycnosusm nomxen YAOBJIETBOPATE IOJUMEDP, YTOOBI OH
OB criocofeH K KpucTammM3auu? Ob6ocHyiite kaxnoe ycnosue.

16. OO6BsiCHUTE MeXaHM3M KpHUCTAIH3AIUY IIOJIMMEPOB U YKaXKHUTE
IIyTH BO3SHUKHOBEHHM: LIEHTPOB KPUCTAILTH3AIIMH.

17. JlaiiTe onMcaHie KMHETHMKH KDHCTANTH3AIHH IIOJIMMEPOB M KaK
TIO KOMHECTBCHHBIM XapaKTePUCTHKAM MPOLECcca KPHCTAILIM3AIIAN CyniT o ¢op-
M€ ¥ CTPOCHHMH KPHCTAIIIIUTOB.

18. IToyemy Temneparypa nnaBnenus IonMMepa BCErja He coBNana-
€T C ero Temneparypoii kpucramiusaunu? OT 4Yero 3aBHCHT HAYATO K KOHel1[
ILIaBJICHUS TIOJIMMepa, LIMPHHA HHTEPBAIA [LIABJIeHHS?

19. Kak cootHocuTCs paBHOBecHas TEMII€paTypa IUIABJIEHUS TIOIH-
MEpa C €ro TeMIepaTypoi CTeKI0BaHHs M TEMIIEpaTypoi TeKy4ecTH?

20. YKaxuTe pasndauus PEHTTCHOrPaMM MOJIMMEPOB U HU3KOMOJIEKY-
JAPHBIX BEIECTB X OOBACHUTE IPHYMHBI PA3ITHYHS,

21, Hznoxure panHme npexcraBieHus o CTPYKTYpE IOJHMEPOB M
OCHOBHBIC ITOJIOXXEHHUS TEOPHU 6aXPOMYATEIX MHLIEIL.

22. IMosicauTe 0Gpazopanue KPHCTAIJIOB IIONIUMEPOB C BBITSAHYTHIME
uensimMu. Kakue ycioBust Heo6xXoauMe! s 00pa3oBaHms TaAKMX KPHCTAILIOR?

23, Pacckaxure o "kpacasuax" u "yponax" Cpeli KPUCTAIUTHYECKUX
00pasoBanuii oOIMMeEpOB.

24, M3noxure coBpeMeHHBIe mpenctaBnenms o CTPyKType amop¢-
HBIX monuMepoB. Ha OCHOBaHMM KaKWX HAaHHBIX M3MEHSIIHCE PaHHHe IpeCcTaB-
JICHHS O TIRYE€YHOH U JIOMEHHOH CTPYKTypax aMophHoro nonumepa?

25. W3noxwure ocHOBHBIE moOnoXeHus u BBIBOJBI TEpMOJHMHAMUYe-
CKOH TEOPHH BBICOKO3IaCTHYHOCTH.
26. Chopmymupyiite ocHoBHble Hnen MOJIEKYIAPHO-KHHETHYECKOH

TCOPHH BLICOKOINACTHYHOCTH M BBIBOJBI STOH TEOPHH O [IpEpOJIe BBICOKO3JIACTH-
YE€CKHX CBOMCTB MOJUMEpPOB.

19



27, Packpolite cymuocTs npurupna TEMIIEPAaTyPHO-BPEMEHHOH Cy-
nepnosuiuu. Yro takoe "haxrop npuBeneHus" u 11 Yero ox IIPUMEHsIeTCs?

28. Yro omuckiBaet ypasHenue BJI® u m1g yero oHo NIpHMEHseTCs B
¢Gu3uKe nomimMepos?

29. KakoBo mpumeHeHHe MexaHHuecKkux Momeneii nonuMepos? Usz-
NoXuTe paboTy MexaHMYEeCKUX Momenei Maxkcsenna, Kenseuna - ®orra u Brop-
F'epca ¥ MOKaXUTe, KaK OHU MITKOCTPUPYIOT PearbHOE IIOBEAEHYE MOIMMEpa.

30. Kak Tpaktyercst Temneparypa crexnoBanus TIOJIUMEPOB M KaKue
M3BECTHBI METO/BL ONIPEIENICHHs] ITOTO TIepeXo/a B IoIUMepax?

31. O6ocHyliTe mousTHe cBOGOAHOrO 06BEMA IOJIUMEPOB U 00BsAC-
HHUTE €ro MOsBIECHHUE.

32. OGocHy¥iTe penakcanuoHHbIH XapakTep Ipolecca CTEKJIOBaHMS
nonumepa. [loxaxure npu 3ToM pos cBOGOIHOro 06BeMa.

Pegpepam
1. H3sydenme MonekynaspHO# Macchl [IOIUMEPOB: CpEeAHEYHCIIOBAs

MM; cpenneBecosas MM; cpenHeBs3kocTHas MM.
2. MsyyeHue MoONeKyIApHO-MaccoBOTo pacupeneneHuss B MOJHAMe-
pax: IpoGHoe ocaX/eHKe, CBETOpacCesHuE, TeJb-POHMKAIOLIAsi XpoMaTorpa-

bus.

3. Hi3ydeHHe BS3KOCTH pacILIaBOB NONMMEPOB KaNmWUIAPHEIMU BHC-
KO3MMETpaMH.

4.  Usydenue BA3KOCTH paciiaBos IIOJIMMEPOB POTAMOHHBIMA BHUC-
KO3MMETpaMH.

5.  uddepennuansusii TEPMHYECKHH QHATH3 [IOJIUMEPOB.
6.  TepmorpaBumeTpuueckuii anammus IIOJIMIMEPOB.

7. JlepuBarpams IIs MCCiIe JOBAHHS IIOJIUMEPOB.

8. Jlubdepenumansnas ckanupyomas KaJlOpUMETpHS.

9. Pentrenockonus nonmmepos.

10.  Mainoyrnosas pentrenorpadus TIOJTUMEPOB.
11.  He#rponorpadus TIOJTMMEPOB.

12. DneKkTpoHHEIN mapaMarHuTHEIH PE30HAHC B MCCIEHOBAHUH TIOJIH-
MEpOB.

13. SnepHslii MarHuTHEIA pe3onaHc B MoJIMMepax.

14.  Dnexrponnas MHKDPOCKOIIHSl B HCCIIC/IOBAHHHU IIOJIMMEDPOB; METO/
PEIUIMK, METON YJIbTPATOHKHUX CPE30B.

15.  Hndpaxpachas cnexrpockonus TI0JIUMEPOB.

16.  VYnerpassykossle uccnenopanmus IIOJIUMEPOB.

17. Tlonsporpadus mns uccienopanus ITOJIUMEPOB.
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18. MexaHuueckue MasTHUKH JUIs W3YYEHHUs] CBOWCTB IIOJIUMEDPOB:
CBODO/IHbBIE KONEOAHNS, BEIHYKICHHBIE PE30HAHCHBIE KOJIEOaHMSI; BBIHYXK/IEH-

HbIe HEPE30HAHCHBIC KOJIebaHus.

19. Tennopuzuueckue caoiicTa IOJIUMEPOB:  TEILIONPOBOIHOCTb,

TEIUIOEMKOCTB, TETUIOBOE PaCIIUpEHHE,
20.

OneKTpavecKHe CBORCTBA OTHMEPOB: IIEKTPOIPOBOJHOCTb, AU~

JIEKTpHYECKHUe IIOTEPH, SJIEKTPEThI, CTATHYECKOE SJIEKTPHUYECTBO, IIPOYHOCTH

Ha npoOoii.

DoHJI OLEHOYHBIX MaTEpPHATOB (OPOM) nmst mpoBeNEeHUsT aTTeCTAIMH YPOBHA
C(OPMHPOBAHHOCTH KOMIIETEHLIHH, o0y4aroluxcs Mo DUCLMILTHHE othopmiseTcs

OTACIIBHBIM JOKYMEHTOM.

6. YYEBHO-METOJIUYECKOE 1 HH®OPMAIIMOHHOE OBECIIEYHE

JU CIIMTLIMHBI
6.1. Knuuroobecneyennocrs
KHHUI"OOBECIIEYEH-
H MT BI: aBTO BaHUE, U3/IaTEBCT) FOJ;_ HOC T
aUMEHOBAHHE JIKTEPATYpPHI: aBTOD, HA3BAHKE, U3/l BO | W3n TP —————
HUSI
Tanore 3b6C
OcHoBHast uTepaTypa
1.Maxkcarosa, JI. A. BEICOKOMOIIEKY/ISIPHBIE COEAMHEHMS 1 Ma- https://www.studentlibrary.ru/
TCPHAJIEI Ha HX OCHOBE, MPUMEHSCMBIC B IUINEBOH NpoMbIneH- | 2017 | ru/book/ISBN978578822215
HocTH / MaxkcanoBa JI. A. - Mockea: KonocC, 2013. - 213 c. 8.html
2.MaxcaHosa, JI. A. BHICOKOMOJIEKYIPHEIE COeIMHEHNS 1 Ma- https://www.studentlibrary.ru/
TCpHaIbl Ha HX OCHOBE, PHMEHACMEBIE B NMIIEBOH MpoMbiwied- | 2015 | ru/book/ISBN978543230072
HocTH / Makcanosa JI. A. - Mocksa : KonocC, 2013. - 213 c. 0.html
3.Maxcanosa, JI. A. BricokoMornekyspHbie CoeUHEeHIA 1 Ma- https://www.studentlibrary.ru/
TEPUAJIbI HA X OCHOBE, IPUMEHSIEMBIE B ITHIIEBOM NpoMbiied- | 2012 ru/book/ISBN978985061666
HocTH / Makcanoga JI. A. - Mocksa: KonocC, 2013. - 213 c. 1.html
HononxurensHas tuTepaTypa

LIMamxus A.B., Jyrosa O.C., Hcciaenopanue busHyecKux
cBocTe MartepuanoB. Y. 4.2. Wcneitauus Ha TEPMOCTOMKOCTh 2013 https://znanium.com/catalog/d
yyebHoe  nocobue /  Hamarenberso: HoBocubupckwuit ocument?id=261121
FOCYAapCTBEHHBIH TEXHUYECKUH YHUBEPCUTET
2.MaxcaHoga, JI. A. BEICOKOMONIEKYISPHbIE COCAMHEHNA B Ma- https://'www.studentlibrary.ru/
TCpHAJILl Ha MX OCHOBE, IPUMEHSEMBIE B TTHINEBOH MpOMEIIeH- | 2013 ru/book/ISBN5953203195.ht

HocTH / Maxkcanosa JI. A. - Mockga: KonocC, - 213 ¢.

ml

6.2. Ilepuoanyeckue u3nanus

1. XKypran «BBICOKOMONEKYISIPHEIE COENHHEHNL. Cepus Cy. CII6.: Hayka. ISSN (PRINT):

2308-1147 . Nmnakt-hakrop (PUHLI): 0,848

6.3. UnTepHeT-pecypcni
L. http://e.lib.vIsu.ru/bitstream/1 23456789/850/3/00330.pdf>
2. http://e.lib.vIsu.ru/bitstream/123456789/1487/3/00361 pdf>

21



7. MATEPHAJIBHO-TEXHUYECKOE OBECIEYEHUE
JUCHUTTIINHBI

Host peanusauuy JaHHOHW NMCUMILUTHHEI UMEIOTCS CIEIHATBHDIE IIOMEILEHUS
AJLAL IPOBEZICHHS! 3aHATHH JIeKIMOHHOro Thna. JaGopaTopHsie paGoThI IPOBOAATCS B
CrieHaiu3MpOBaHHOM 1ab0paTopun (GHU3KUKK IOTUMEDOB.

Jlabopatopus ¢dusuka monuMepoB ocHaweHa CIeyIOIKUM 060pyI0BaHUEM:
WwKad BBITSHKHON, BECH AHANMTHYECKUE, BECHI TEXHHYECKHE, ycTaHoBKa Xeruiepa
AL OIPE/ICICHHS. TEPMOMEXaHHIECKOTO TOBEJIEHHs MONMMEPOB, HaGOPBI XHMHUYe-
CKOH IOCY/1BI M pEaKTHBOB.

Jla6opaTopHbie paGoTsl IPOBOASTCS B aynutopuu 416, xopn. 1 «Jla6oparopus
bu3HKH TOEMEPOBY.
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Pabouyio nporpammy cocrasui gorent Yimxonsa JI, A
Peuensent (1) qupextop OO0 «IIpommnacty Tupmanmen s,

IIporpamma paccMoTpena u ofo6pena Ha 3aceaHuH adenpel
«XMMHYECKHE TEXHOJIOT UM

npotokon Ne /0 oT 2/.04.2027/ ron .
3aBemyrouuii kadenpoit \ 10.T. ITanos

PaGouas nporpamMma paccMoTpena u o06pena

Ha 3aCeflaHMK y4e6HO-METOMMIECKON KOMUCCHH HATIPABIICHHS

04.03.01 «Xumus»

Ilporokon Ne 70 or A5.04.202{ roga. -,

Ilpencenarens komuccuu ) yezeer BUAL KyxTHH

/
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JMCT NEPEYTBEPXK/IEHUS
PABOYEU IMPOTPAMMBI TUCIHUAILIAHBI

Pabouyas nporpamma oxobpena na 20
IIporokon 3acenanus xadenpsr Ne

/20

—_———

yueOHBIi roj

3aBenyrowuii kageapoi

PaGoyas nporpamma ono6pena Ha 20

IIpotokon 3acenanus kadempsr No

oT roga
/20 yueOHbIi 1o
oT roga

3asenyrommii kadeapoii

Pa6ouas nporpamma ono6pena na 20

IIpoTokon 3aceganus kadenpsi Ne

/20
oT

y4eOHBIH rox
roga

3asenyromuii kadenpoit
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JIMCT PETUCTPAIIMU U3MEHEHMIA

B paboyyIo IPOrpamMmy THCIAIIIHHEL
HAHMEHOBAHHE
0bpasoBaTeNbHOIt POrpaMMBI HaNIPABNEHHMS TIOATOTOBKH KOO U Haumenoeanue OII, HanpaBieH-
HOCTB: HAuMeHosanue (Yxasamo yposenv nOO20moeKu)

Homep Buecensl usmenerns B yactu/pasaens: | Menonnurens OcHoBanne

H3MCHCHHSI paboueil nporpaMmeI 015(0) (somep u aTa pacnopaau-
TEIBHOIO JIOKYMEHTA O BHE-

CCHHH H3MCHEHHS )

3as. kadenpoit /
Iloonucw OHO




