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1. HEJIX OCBOEHUSI TUCLIAITJIMHBI
Llenb ocBoeHus: u3yueHue OCOOEHHOCTEW CTPOESHMS BBEICOKOMOJIEKYIISIPHBIX
COEAMHEHHUH, YHUKAIBHOCTH UX (PU3MYECKHUX CBOMCTB.
3aja4n: M3yYeHHe TEOPETUYECKHX ACTIEKTOB (U3UKO - XUMHH TOJIUMEPOB,
ONPEIENICHHIO (PM3NIECKHX CBOMCTB MONMMEPOB, HX PAaCTBOPOB paciiaBoB B j1abo-
PaTOPHBIX yCIIOBHIX.

2. MECTO JUCHUMILIMHBI B CTPYKTYPY OOII

Hucuurinaa «BEICOKOMOJIEKYISPHBIE COSMHEHHA» M3Y4aeTCs B 0013aTelh-
HOM 9acTH nporpaMmel OakajiaBpuara.

3. INTAHUPYEMBIE PE3YJIbTATbI OBYUYEHUSI INOAUCLIUIIJIUHE

[Inanvpyempie pe3ynbTaThl 0GydeHus MO AUCLUILIIMHE, COOTHECEHHBIE ¢ TUIa-
HApyeMbiMu pesysibraraMu ocBoeHust OINOII (koMmeTeHIHsAMH M HWHAMKATOpaMH
JMOCTHIKEHUS KOMIIETCHLIUH )

@opMupyeMble
KxomiereHuuu (kon dop-
MHpPYEMBIX KOMIeTeHLIUiA)

[nanupyembie pe3ynbTaTsl 06ydeHus MO TUCUMILIHHE, B COOTBETCTBHH C
MH/IMKaTOPOM JOCTIDKEHHS KOMIIETEHLUH

Wuaukarop mocTuskeHus komie-
TEHLIUH

Pesynprar 06yyenus no aucuuruMHe

Haumeno-
BaHHE OlLe-
HOYHOI'O
cpeacTea

OIIK-2 Cnocoben
OpoOBOAUTE ¢ cobao-
AJEHHEM HOpM TEXHH-
k1 6e30macHOCTH XH-
MHYECKH M SKCNEepH-
MEHT, BKJIOYasd CHH-
Te3, aHA U3, U3yYeHHe
CTPYKTYPBl U CBOMCTB
BELIECTE W MaTrepua-
JoB, Hcele oBaHue
NpouUeccoB ¢ HMX yuya-
CTHEM

OIlK-2.1 3Haer knaccel OMAacHO-
CTH OCHOBHBIX BPEIHBIX XHMHYE-
CKHMX BEIIECTB U CTENEHb UX BO3-
AeHCTBHSA HA OKPYXAIOLLYIO Cpe-
noy; oflnMe mnpaBuna TeXHUKH
GesonacHocTd npu pabore B na-
fopaTopusx ¢ OmacHeIMM XHMMH-
YECKHMH BELLIECTBAMH;

OIIK-2.2 Vmeer npoBomuTh McC-
ClleOBaHMA, BKJIIOYas CHHTE3,
aHaIW3, W3Y4YEHHE CTPYKTYpPHl M
CBOMCTB BELIECTB M MaTEPHAJIOB,
NPOLECCOB C HX YYACTHEM C CO-
GoaeHHEM TIPABHI M HOPM TeX-
HUKH Ge3zonacHocTy;

OIIK-2.3. Bnaneer cnoco6Ho-
CTBIO OLEHHBATh INPHYMHBLI BO3-
MOJKHBIX HapylllEeHHi mapaMerpos
TEXHOJIOTHYECKOr 0 ripoLecca,
UCMPaBHOCTH 0BOpY/NOBaHUS IIpH
NPOBENICHHH XHMHYECKOrOo SKC-
nepumenTta, 0e30MacHOCTh ero
MCIOB30BAHH, BO3MO3IKHBIE
PHCKM; HaBblkaMW ©el0MacHOro
obpallleHns ¢ KHCJIOTaMH, IIeno-
YaMHM, JIErKOBOCIUIAMEHIIOLIHMH-
CA JKMAKOCTAMH M JAPYTHUMH XH-
MHYECKHMH BEILCCTBAMM;

3naem: xnaccel OMACHOCTH OCHOB-
HBIX BPEJHBEIX XUMHYECKHX BEIIECTB
NPH CHHTE3€ BHICOKOMONEKYJISAPHBIX
COCIMHEHUI W CTeneHb HX BO3IEH-
CTBHS Ha OKDYXAIOLLYIO cpexy; o6-
LHe NMpaBuiia TEXHHUKKE Oe30acHoCTH
npu pabore B abopaTopHsx ¢ Bbico-
KOMOJIEKYJIAPHLIMH COSIHHEHUAMM,

Ymeem: nposoputh HccrenoOBaHMA,
BIUIIOYAS. CHHTE3 BBICOKOMOJIEKY.Isp-
HBIX COG[MHCHHH, aHAIN3, U3YYCHHE
CTPYKTYPhI M CBOMCTB BBICOKOMOIIE-
KYJUIDHBIX COEJHHEHUH, TIPOLIECCOB C
MX ydacTieM c cobmonenuem mnpa-
BHJI M HOPM TEXHHUKH G€30I1aCHOCTH;

Bnadeem: cniocoGHOCTEIO OLIEHHBATE
NPUYMHBI BO3MOXKHBIX HADYLIGHHH
NapamMeTpoB TEXHOJIOTHYECKOTO Npo-
necca MONYy4YEHHS IOJIMMEpPOB, MC-
NpaBHOCTL 0BOpY/NOBAaHHA MpPH Mpo-
BEICHHH XHMHMYECKOTO SKCIIEPHMEH-
Ta BBICOKOMOJICKYJISIPHEIX COEIMHE-
HMii, 6€30MaCHOCTE €ro MCIOJIBb30BAa-
HUA, BO3MOXXHLIE DPHCKH; HABEIKAMH
BesonacHoro ofpamenus ¢ kucnora-
MM, WIE0YaMH, JIErKOBOCILIAMEHS-
IOLMMHCS JKHJKOCTAMM M JAPYTMMH
XUMHYECKHMH  BEINECTBAMH  IIpH
CHHTE3€ H mepepaldOoTKH BEICOKOMO-
JIEKYJIAPHBIX COEUHEHHIA,

TectoBble
BOIPOCHI;
acce




I1IK-3 [InanupoBats u
pazpabarsiBaTh ONTH-
MaJbHBI i alrOPHTM
aHajH3a CHIPbA, Npo-
ME@XYTOYHOH H Troro-
BOH  MNpPOAYKUHMH C
NIpPUMEHEHHEM COBpe-
MEHHBIX TEXHOJOrH-
YECKHX CPEJCTB

IIK-3.1. 3naer npaBmna MCIONb-
30BaHMA 06OpynoBaHusA, cpescTB
M3MEpEHUH U KOHTPOJIS COIJIaCHO
TpeGOBaHMAM ~ MHCTPYKLMHM 110
OKCIUTYaTalLHHK;

IIK-3.2. Vmeer KOHTpONMpOBaTH
TEXHOJIOTMYECKHH MpoLece Mpo-
H3BOJCTBA XHMHYECKHX BELIECTB
B [EPHOJI €T0 OCBOEHHS,

TIK-3.3. Bnameer HaBBIKaMH Hc-
NIOTTE30BAHMSA METOMIOB H3y4eHMs
COCTaBa M CTPYKTYPhl MCClemye-
MOTO ChIpbSl, MPOMEXYTOUHOM H
rOTOBOH MPOAYKLIMH

3naem: npaBWIa  HCMONB30OBAHMA
obopynoBaHus cuHTe3a M Tiepepa-
GOTKM  BEICOKOMONEKY/APHBIX  CO-
€lIMHEHMIT,

Ymeem: xouTponmporaTs TexHOMO-
THYECKHH TPOLIECC TMONYYEHMs BbI-
COKOMOJIEKYJISIPHBIX COCAMHEHHIA;
Bnadeem: waBbikamMu mcnonB30Ba-
HHSl METOJIOB H3Y4YEHHMS COCTaBa M
CTPYKTYphl HCCIIElyeMOro  ChIphd,
MPOMEXYTOYHOH M TOTOBOH MpPOyK-
UMH B CHHTe3aX H mnepepaboriu
BMC

TectoBeie
BOIIPOCHI;
acce

IIK-4 Crnoco6en pa3s-
pabaTeiBaTh METOAMKHM
buznko-xumMHIecKux
METOJIOB aHalH3 pac-
TBOPOB, MaTepPHalOB U
HHBIX 006BEKTOB B coO-
OTBETCTBUH ¢ Tpebo-
BAHHAMH TEXHOJOIH-
YeCKOH AOKYMEHTA-
OUH

IIK-4.1 Cranpaprel, METOIHKH H
MHCTPYKUMH, ONPENENSIOmHe Mo-
PAnOK paspaboTku U oopMIeHHs
OTHCTHOH JOKYMEHTAIIMH IO pe-
3yJbTaTaM HCCJEJOBAHHN W pas-
pabotok;

[IK-4.2. Vmeer BuibupaTs Mero-
JbI, UHCTPYMEHTHI u 00opyaoBa-
HHE JUIS NPOBEACHHUS XMMMYECKO-
ro aHanIu3a;

[TK-4.3. Biageer coBpeMeHHBIMU
METOJIaMH TIPOBE/ICHHA SKCHEpPH-
MEHTOB M Habmogenuii B obnacTu
NpohecCHOHANBHON  IeATENbHO-
cTH

3naem: CraHpaprel, MeTONMKH WM
MHCTPYKLIUH, ONpeJeNsiOmHUe Mops-
Aok paspaboTku M odopmieHHs OT-
YETHOH JOKYMEHTAlMH 110 pe3y.IbTa-
TaM MCCeJoBaHMH H pa3zpaGorok
CBOMCTB BBICOKOMOIIEKYJIAPHLIX CO-
€/IUHEeH,

Ymeem: priGupate meronpl, HH-
CTPYMEHTHI W 00OpyJOBaHUE s
NIPOBEACHHUS XHMHYECKOro aHanmla
BBICOKOMOJIEKYJIAPHBIX COEIHHEHHIH;
Bnraoeem: Bnapeer coppeMeHHBIMH
METOAaMH NPOBE/ICHHS IKCIIEPUMEH-
TOB ¥ HabmojeHui B obnacTu mpo-
(eccoHansHOM mesTENEHOCTH TIO-
JIY4EHHS TI0JIMMEPOB.

TecroBkie
BOIIPOCHI;
acce

IIK-6 Cnocoben mnpo-
H3BOAHMTH Jaboparop-
HbIE HCCJIeA0OBaAHMS,
aHAJHU3BEl OTOGpaHHBIX
npo6 u o6Gpasuos ausa
OLIEHKH 3KOJIOTHYEe-
CKOTo COCTOAHHA 06%-
€KTOB

ITK-6.1. 3naer ocHOBEI (hH3MKO-
XUMHUYECKHX METOJO0B HCCIIEIO-
BaHUA OOBEKTOB OKpyKarolieH
cpenpi;

[IK-6.2. Ymeer npousBoauts na-
GopaTopHele HccnenOBaHMs, 3a-
MEpBl, aHamM3bl  OTOOPaHHBIX
NPUPOAHBIX 00pasnoB; paccuu-
ThIBaTh TPEACNBHO AOIMYCTHMBIE
koHUeHTpauun (IT/IK) Bpemubix
BELIECTB TEXHONE€HHOIrO XapakTe-
pa; paborarh Ha aHANMTHYECKOM
nabopaTopHoMm 06opyI0BaHHK
[1K-6.3. Bnaneer metomamu npo-
BE/ICHUS SKOJIOTHYECKOrO MOHH-
TOPHHIa

3naem: OCHOBBI ¢duzuKo-
XHMHYECKHX METOJ[OB MCCIIEA0BAHMS
BBICOKOMOJIEKYIAPHBIX COEIMHEHHIA;
Ymeem: npowussozpute naGoparop-
HBIE HUCCIIEJIOBAHUSA, 3aAMEPBI, aHANIH-
3kl OTOOPaHHBIX TPHPOAHBIX 06pas-
LUOB BBICOKOMOJIGKY/IAPHEIX COEIH-
HEHWH, PpACCUMTBIBATH NpEAENBLHO
AonycTumblie koHueHTpammu (I1IK)
BPEAHBIX BELIECTB TEXHOTEHHOro
XapakTepa IoNy4aeMblX MONHMEPOB;
paboTate Ha aHamUTHYecKOM nabo-
PaTopHOM 060pyJOBAHHH NpH B3BE-
LIMBAHHH TMONTHMEPOB;

Bnaoeem: wmeronamm nposenenus
9KOJIOrHYECKOr0 MOHHTOPHHTA Tpo-
LECCOB CHHTE3a U MepepabOTKH TIO-
JTMMEpOBR.

TecroBsie
BOTIPOCHE;
Icce




4. OFBEM U CTPYKTYPA JTUCHUILIMHBI

TpynoeMKOCTs JUCIUNNMHEL COCTABNAET 4 3a4ETHBIX €AUHAMLI, 144 yacos.

TemaTnueckni mian

®opma o0yyeHus - 0O9Han

Bunpi yuebHoit paborsl,

BKJTIOYasA CAMOCTOATENBHYIO E Bomss
o paboTy cTyneuToB ¥ Tpyno- | '8 o
E eMKOCTH (B Yacax) & TERYIIEEO KO-
E. 2 3 TPOJIS YCHEBaeMo-
No | Hanmenosanue Tem wiwm pasne- | 3 | & ® o 0 g g cru,
/o TIOB/TEM JIMCUMILIMHBL 2 = % = a 5 B¢ & ¢opma npomenxcy-
©l 8 § SE| S5 |go 2 g TOYHOIH
s 5 E g %‘% 5.8 o 9 aTrecTaluu
= 2% | a™ (&g é (no cemecmpam)
= ] m E
Pasoen 1.Ocnoenvie cmamucmu-
Yeckue Xapakxmepucmuku MaxKpo-
e dary 5|1 12 [ 6 |6 12 4
1. | Monekynapnas Macca u MojeKy-
JISIPHO-MACCOBOE  paclpe/ieicHHe
MOJIHMEPOB
['ubxocTs nenel monmmepa 5 3 4 2 2
Pazoen 2.Dazosvie u usuvecxue
COCIOARUA, nepexoodst ¥ Haomone-
KY/ApHble CIPYKmYypel 6 nonumepax | 5 4 4 4 2
DH3UYECKHE COCTOSHHA, IEPEXO/IBI
H penakcaliia B oMmepax
Kpucrannuyeckoe cocrosuue mno- el THEI-KOHTDOME
JIMMEPOB. Haamonexynspuste | 5 5-6 8 4 6 4 Nol MR
2. | crpykryphi B onuMepax 3
BricokoanacTHyeckoe cocTosHue
IIOJIAMEPOB 5 78 6 4 4 4
CrexnoobpasHoe cocrosHue nmo-
HMepoR 5| 9-10 4 4 4 3
Bszkorekyvee cocrosaue nonu- PelTHHr-KOHTpO/IE
Mepon 5 11 6 4 4 4 No2
Paszoen 3.Bzaumooeiicmeue nonu-
3 MEpO8 C HCUOKOCTHAMY 5 | 12-14 8 2 12 6
' Mexanusm B3auMoneicTBHA MO-
JIHMeEpa M KHIKOCTH
Pasoen 4.Csoiicmea nonumepos
Mexanudeckue ceoiicrea monm- | 5 | 15-16 4 2 4 2
MEpOoB
4, DNEeKTpUYeCKUEe CBOKMCTBA TIOIH-
MepoB 5 17 2 2 4 2
Terodusuyeckue cpoiicTea mo- 5 18 2 2 4 2 PeliTuar-konTpons
JIMMepoB Ne3

Bcero 3a 5 cemectp:

3auer ¢ omenxoi

Hanuuue B auctunnune KI/KP

Hroro no pucunanaune

54 36 54

3auer ¢ onenkoii




Copepixcanue JeKIMOHHBIX 3aHSITHI 10 AHCIHTIIHHE

Paszoen 1 Ocnoenvie cmamucmuyeckue XapaKmepucmuKxu MakpoMonexyn

Tema 1. Monexynapuan macca u monexynspro-maccosoe pacnpeoenenue 6 no-
numepax.

Cooepoicanue memor. IloHsTHE MOJNIEKYIIPHOM MacChl M MOJEKYJIAPHO-
MaccoBOIo pacnpeenenns B nonuMepax. IlonmuaucnepecHoCTs MOIMMEpOoB 1o Moe-
KYJAPHOM Macce, ee npoucxoxeHne. Crocobkl ycpennenus MOJIEKYJISIPHOH MaccChl
nonuMepoB. CpeHeYUCIIoBas, CpeIHEBECOBas M CPEAHEBI3KOCTHAS MOJIEKyJIsIpHas
Macca.

OKCIIEPUMEHTANBHBIE METO/BI OTIPEIeIIeHH S MOJIEKYJISIPHOM MacChl H MOJIEKY-
JSPHO-MACCOBOI0O pacIpeeieHls nonuMepoB. OCMOMeTpHsl, CBETOpaccesHue, BUC-
KosumeTpus. Materpanbhsie u maddepeHunansHEle  KpuBEIE MOJIEKYJISPHO-
MaccoBoro pacnpezenenus. IlpenapaTuBHble U aHATNTHYECKHE METONBI H3YYEHHS
TIOJTMIUCTIEPCHOCTH TIOTMMEPOB II0 MOJIEKYJIAPHOM Macce.

Tema 2. I'ubkocmy yeneii norumepos

Cooepoicanue memor. ['eoMmeTprueckas popma Monekyn. Kondurypanus u
KOH(popManus MoeKys1. BHyTpeHHee BpalieHue aToMHbIX rpyni B Mosekynax. Ilo-
TEHUMABHbIH Oapbep BpalteHus. IIpoHCX0XIeHHe H CYIHOCTh THOKOCTH TIOJIUMEp-
HeIX nenei. IlonaTHe o TepMoanHAMMYECKOM M KHHETHYECKOH MMGKOCTH. Xapaxkre-
PHCTHKa KOH(OpMaui MakpoMoieKy1. PakTopkl, onpenensione ruoKocTh moJu-
MepHOH TienH. CerMeHT - KonM4ecTBeHHas Mepa TMOKocTH uenu. MeToms! onpene-
JIEHUS BEIMIUHBL CEMEHTa. JKCIIEPUMEHTANbHAS OLICHKA pa3smMepa U (hopMbl MaKpo-
MOJIEKyJI B pa30aBlIeHHBIX PacTBOPAX MOITHMMEpPOB.

Paszden 2. Dazoevie u Puzuveckue cocmonnus, nepexoost U HAOMONEKYIAPHbIE

CMPYKMYpbl 8 NOTUMEPAX
Tema 1. Qusuueckue cocmosnus, nepexodut u penaxkcayus 6 nonumepax.

Coodepoicanue memwr. Kpatkue ceenenus o6 arperatHelX 4 (a3oBEIX COCTOS-
HUSX BemecTba. Ma3oBbie Mepexoibl MEPBOro U BIOPOTO Poja, KpUCTAJUTH3ALMSA U
CTEKIIOBaHUE HU3KOMOJIEKYIISIPHEIX COEIMHEHHIA.

ArperaTHbie 1 ()a3oBble COCTOSHHUS MOMMMEPOB. DU3MYECKHE COCTOSHUS [O-
JIAMEPOB: CTEKII006Pa3HOe, BHICOKOSIACTHYECKOE, BA3KOTEKyYee M KpHCTalLIH4Ye-
Ckoe. XpyNKoe ¥ BbICOKOOPHEHTUPOBAHHOE COCTOSHMUS MIOJTUMEPOB.

Ilepexoznsr B nonumepax. TemnepaTyphl B3auMHBIX NIEPEXON0B (PU3NYECKHUX,
arperaTHelX ¥ (a30BBIX COCTOSIHHIA, TepmomexaHnyeckuii METOJ KCCIIEJOBAHHS TIO-
TMMEpoB. TepmoMexanuyeckue Kkpussie nonumepoB (TMK), ux BHJ B 3aBHCHMOCTH
OT MOJIEKYTISIPHOH MacChl, MOJIEKYIISIPHO-MAaCCOBOTO PacIIpeieNeHus H ru6KOCTH e-
nei nonumepos. TMK mracTuguiumupoBaHHEIX M HATIOTHEHHEIX IIOJIMMEPOB,

IoHsTie 0 penakcauyy ¥ penakcalMOHHBIX EPEXOAAX B XHMHYECKHX Bele-
CTBax. PeaKcarnonnbIe nporecck! B monuMepax. Bpems PEellaKcali ¥ €ro 3aBHCHU-



MOCTb OT TE€MIICPATyPhl M BUJA PENIAKCHPYIOLIEro 31eMeHTa. Bpemena penakcaruu B
nonumepax. [lonumep - HepaBHOBeCHas cucTeMa.

Tema 2. Kpucmannuweckoe cocmosnue nonumepos. Haomonexynspnuvie
CMpYKmypbl 8 NOTUMEPAX.

Codepoicarue memor. CHOCOGHOCTH NOJTUMEPOB K KPHCTALIA3ALME. KuHeTHKa
M MEXaHW3M KpuCTauu3alii. Metoxsr ucenenosanus Kpuctannusauun. Temmepa-
Typa IUTaBJICHHS W KPUCTAUIM3allM¥ TIONMMEpPOB, WX B3aMMOCBA3b. Pelakcaius B
KpHCTAITU3YIOIMXCs onuMepax. Kpucramiusanus ¥ BBICOKO3IACTHYHOCTE. Tep-
MOMEXaHHYECKHE KPMBBIE KPUCTAIUTM3YIOWMXCA MOIUMepoB. OCOGEHHOCTH 3aKpH-
CTAIUTH30BAHHOIO COCTOSHHUS MMOIMMEPOB: cHelupuka ABYX(pa3sHOCTH, IUIOTHOCTH
YHaKOBKH lieTied, noMuMop(usM, NepeKTHOCTE KPUCTATIUTOB, BIHSIHUE HA MEXAHH-
YECKHE U MHBIE CBOMCTBA.

HanMouexyisipHble CTPYKTYphl B 3aKPHCTaJUIM30BAHHBIX TOMMMEpOB. [IoHs-
THE HAZIMOTIEKYJIAPHBIX CTPYKTYP. PaHHHe npe/cTaBieHus O CTPYKTYpe MOJMMEpOB.
MoHoKpHCTaIB! IONMMEPOB: 1amMend, GUOPHILIE, MONEKYIIpHEIE KPHCTAILIEI (rno-
Oyxsr). Kpucrannuzauus B cnennduyeckux ycnosusx. Mopdonorus MOHOKPHUCTAJ-
noB. Ceponutsl B momuMepax M MX CrpoeHme. HamMonmexymspHse CTPYKTYpHl B
OPHEHTHPOBAHHEIX M aMOP(HBIX NMOJMMEpaX.

Tema 3. Beicoxoanacmuueckoe cocmosmue nonumepos.

Cooeporcanue memor. TuOKOCTh TETIEH - OCHOBHOE YCIIOBHE CYLIECTBOBAaHMS
BBICOKO3JIACTHYECKOTO COCTOAHUA. OCHOBEI TePMOAMHAMHYECKON M MOJIEKYISpHO-
KHHETHYECKO! TEOPHH BBICOKO3NACTHYHOCTH. PenakcanvoHHas PHpOa BEICOKO3-
JIACTHYHOCTH: MON3y4ECTh U 3ama3iblBalolnas ynpyrocTh, peakcalus HalpskeHus,
TUCTEPE3UCHBIe SBNCHUS. MoenupoBanye BLICOKOIACTHYHOCTH, POIh MEXaHHYE-
CKHMX MOJIeJIeH JTHHEHHBIX NIOIMMEPOB B HAyKe O TOJIMMEpAaXx.

Paspurre nepopmaryy B 3aBHCHMOCTH OT TeMIEPaTyphl B OT BPEMEHH IIpH-
noxeHus Harpysku. Ilpunnun sksuBaneHTHOCTH. TeMrepaTypHo-BpemMeHHas cyrnep-
no3uuus, ypasHenue BJID. Criektp BpeMeH penakcaluy B OTAMeEpax.

Tema 4. Cmexnoobpaznoe cocmosiHue nonumepos.

Cooepoicarue memer. TeMuepaTypa CTEKIOBAHUSA W METOMIBI €€ OIpe/IeIeHHS.
CrpykTypHOe 1 MexaHH4Yeckoe CTeKIoBaHKe. PenakcanuoHHkI XapakTep CTeKIOBa-
Hus. Teopun crexioBanus momumepoB. OCOGEHHOCTH MONTUMEPHBIX CTEKON: CBOGOI-
HbIi 00BEM B IOJIMMEpaX, HEPABHOBECHOCTh COCTOSIHHS, 3aBUCHMOCTH CBOMCTB OT
IPEABICTOPHH NOJIAMEpA.

Tema 5. Basxomexyuee cocmonnue nonumepos.

Codeporcanue memor. MexaHusm TedeHus 0IMMEPOB. Temneparypa Texyue-
CTH ¥ ee onpe/ienenne. OCO6EHHOCTH BA3KOTEKYYero COCTOSHHMS MONMMEPOB. PEOJIO-
rHYecKue ypaBHeHHUs. KpuBbie TeueHHs NOIMMEPOB. AHOMAMHS BS3KOCTH. BS3KOCTE

IIOTMMEpa U €€ OIIpeleIIEHHE. OcHOBHBIE BUJIBl AaHOMAJIMU BS3KOCTH. Mexanusm
dHOMAaJIMH BA3KOCTH,



Pasden 3 Bsaumooeticmeue nonumepos c scudkocmamu.

Tema 1. Mexanusm é3aumodeticmeus NONUMEPQ U HCUOKOCHIU.

Codepoicanue memor. PacTBOpEMOCTE nonuMepoB. Mexanusm B3aumozeii-
CTBHSA nonuMepa U xuakocTu. Ilpupona pacTBopos monumepos. Habyxauue nosnu-
MEPOB ¥ €ro xapakrepucruka. GakTopsl, onpenensionye HabyxaHue u pacTBOpeHHe
nomuMepoB. OCOGEHHOCTH CBOKCTB PacTBOPOB IOJMMEPOB.

B3aumozeiictere Monekyn B pactBopax NIONIMMEPOB. ACCOLIMAIIMS U CONbBATa-
nus. Iponecc cTpykrypoobpazoBanus. YCroiuuBoCTS MOJIMMEPHBIX MAaTEPHAJIOB K
pacTBopHTENAM. «Xopommuey, «roxue» u 9 - pactBopureny. IloHsTHe O Jarpam-
Max TEMIIEpaTypa - COCTAB CHCTEM IONMMEp - PACTBOPHTEINb ¢ TOYKH 3PEHMS [IPABH-
na a3 ['u66ca. Kpurepun B3ammopeitcTaus IIOJIAMEPOB C PACTBOPHTEIIEM.

SBnenne mactudukanun. IlnacTubUKaTOPbl, UX THIILL. Tpebopanus x mna-
CTH(HUKATOPaM KaK PaCTBOPHTENSIM TS nonumepoB. CoBMECTHMOCTE B CHCTEME T10-
JTAMEPp - MIACTH(HUKATOP U ee XapaKTepucTHKa. Biusuue I1aCTH(HUKATOPOB HA TeM-
TepaTypel CTCKIOBAHWS M TEKy4eCcTH. MeTo/bl BBEICHHs [LUIACTU(HMKATOPA B TIONIH-
Mep. BHyTpenHss mnactudukanms. AHTHIIIacTHOUKALHS.

B3aumuasi pacTBopuMocTs nomuMepoB. COBMECTHMOCTD B CHCTEME HIoUMeEp-
HOJNUMeEp.

Paszoen 4 Ceoticmea nonumepoe.

Tema 1. Mexanuueckue cBoiicTBa TIOJIUMEPOB.

Cooeporcariue memoi. Yupyrue XapakrepucTHKH nonuMepoB. [Tomsyvects u
penakcanus HanpspkeHus. JledpopMalmoHHO-IPOYHOCTHBIE CBOMCTBA U paspylueHue
nonuMepoB. JledopMaloHHbIe KPUBbIE MOIHMEPOB. ITpounocte, ronroseynocts u
paspyumrenue rnonuMepos. Temnoctoiikocts. Teepaocts. Tperue. Hctupanue u us-
HOC.

Tema 2. Dnexmpuueckue ceoticmea ROIUMEPOS.

Codepoicariue memwi. CBoiicTsa TIOIMMEPHBIX JUIIEKTPUKOB. JU3JIEKTPHYe-
CKad NPOHUIAEMOCTb. IJIEKTPONPOBOJHOCTE, YAEIBHOE 3IEKTPHIECKOE COIMpPOTHB-
nenue. [IpoynocTs Ha n1po6oi.

Tema 3. Tennogpusuueckue ceovicmea nonuMepoe

Cooeporcanue memer. TermnonpoBoaHocTs. TemIOEMKOCTS. Temneparyponpo-
BOJIHOCTb.

Conepixanue 1aGopaTopubIx 3aHaTHIl 0 ARCHUIINHEE
Paszden 1 Ocnoenvie cmamucmuyeckue XapaxmepucmuKku MakpomMonexyn
Tema 1. Monekynspunas Macca u MOJIEKYJIIPHO-MAacCOBO€ pacipe/ielieHue Io-
JTHUMEepOB

Codepoicanue nabopamopueix sanamuil, Onpenenenne MonekynspHoi Maccel
TIOJIAMEPOB



Pasoen 2. @azoevie u usuueckue cocmoanus, nepexodsvl u HAOMONEKYIAPHbIE
CMPYKmypbl 8 NOTUMEPAX
Tema 2. Kpucrammmdeckoe coctosiaue momamepos. HanmMonexynsipasie cTpyxk-

TYPBI B IIOJIUMEpax

Cooepaicanue nabopamopnorx 3anamuii. VIsydenue HaaMONEKyISpHBIX CTPYK-
TYpP B [TOJIUMEPax

Tema 3,4,5. BrICOKO271aCTUYECKOE COCTOSIHHE noiMepoB. Crexnoobpasnoe
COCTOsIHHE IIONIUMEPOB. BsiskoTeKyyee COCTOAHME MOIMMEDOB.

Cooepoicanue nabopamopnuix sansmuil. Vzyuenue TepMOMeXaHHYECKOM KpH-
BOM B Pa3HBIX MOJMMeEpax

Pa3zoden 3 Bzaumooeiicmeue nonumepos ¢ scuokocmamu,

Tema 1. Mexanuzm e3aumooeticmeus nonumepa u HcuOKOCmu.

Cooepoicanue nabopamopuvix 3anamuii. 3ydenne mpouecca HaGyXaHus 10-
JIMMEPOB.

Paszoen 4 Ceoiicmea nonumepos.

Tema 1. Mexanuueckue ceoiicmea nonumepos.

Codeporcarue nabopamopnvix 3anamuii. VIsydenve pellakcalHOHHBIX CBOMCTB
[IOJJMMEPHBIX MaTEPHATIOB

Tema 2. Dnexmpuueckue ceoticmea nonumepos.

Cooeporcanue nabopamopuerx 3ansmuii. Onpenenenue nqusieKTpryecko mpo-
HULAEMOCTH ¥ TaHT€HCA YTIIa JU3IEKTPHYECKUX TT0Teph MOJIUMEpPOB.

Tema 3. Tennoghusuueckue ceoticmea nonumepos

Cooepoicanue nabopamopreix sansmuii. OnpenencHue TEMIOPU3UIECKUX
CBOHCTB TOIMMEPOB (TEMIONPOBOIHOCTh, TETUIOEMKOCTD, TEMIIEPaTypOIpOBO/-
HOCTb) METOJIOM JIByX TeMIIepaTypHO-BPEMEHHEIX HHTEPBAIOB.

Coneprkanne NpakTHYECKHX 3aHATHI 10 AUCHHIIHHE:

Paszden 1 Ocnoenvie cmamucmuyeckue xapaxmepucmuiu MAKpOMONeKyn

Tema 1. Monekynspras Macca M MOJIEKyIISPHO-MACCOBO€ PacipeseeHue To-
JIMMEPOB

Codeporcanue npaxmuuecxkozo zanamus I. Peluenue 3amau Ha BBIYHCICHHE
MOJEKYIAPHOH MAacChl pasinuyYHbIX monuMepoB. IMoctpouts kpuskie auddeperi-
ambHOro W mHTrerpanbHoro MMP. Vkasarh ycpemHEHHYI0 MOJNEKYISpHYIO Maccy
u3yqaemoro monumepa. OueHuts, kak GynyT Beirismers kpussie MMP, eciu 65l
ONPENEIIANHUCE CPEIHEYMCIIOBAs M CPe/IHEBECOBas (CpeJHeMAaccoBas) MOJIEKYISAPHEIE
MaCCBhI 110 PACCUUTAHHEIM JAHHBIM.

Tema 2. I'ubrocme yenei nonumepoe

Cooepoicanue npaxmuyeckozo 3anamus 2. Paccuuraiite BEJIMYUHY CEerMeHTa
KyHa u npyrue xoHhopManmonHsie XapakTepucTuky MaKpOMOJIEKYJIbI, HUCIIOJb3Ys



ypasnenue Kyna — Mapka — Xaysunka. Hanuimire ctpykrypHsie GopMysl pasiuy-
HBIX [IOJIUMEPOB U OTpE/IeNTTe THOKOCTE MOTMMEpPOB.

Pazoen 2. ®asosvie u gusuueckue cocmosnus, nepexodvl U HAOMONCKYISPHbIE
CMPYKMYpbl 8 ROTUMEPAX

Tema 1. Pusuueckue cocmosnus, nepexoobt u penaKcayus 6 NONUMEpA.

Cooepoicanue npaxmuyeckozo sanamus 3. Hanvimure cTpyKTypHBIE (bopmyiisl
TNOJIIMEPOB, PACIIONIOKUTE UX B NOPSIKE BO3PACTaHHS JKECTKOCTH Lened H 060CHYii-
TE TAKOE UX PacIONIOKEHHUE.

Tema 2. Kpucrauigyeckoe COCTOSHHE MOJTMMEPOB. HanMonexynsipabie cTpyk-
TYpBI B IOIAMEpax

Cooeporcarue npakmuyeckozo sansmus 4. Hapucyiite u o0bsacHUTE TepMOMe-
XaHMYECKHE KPUBbIE XKECTKOLEITHOTO BBICOKOMOJEKYIAPHOTO MOJMMEPA C Y3KUM H
HIMPOKHUM MOJIEKYJIIPHO-MaCCOBBIM PACIIPENETIEHHUEM.

Tema 3. Boicoxoanacmuueckoe cocmosmue nonumepoe.

Cooeporcanue npakmuyeckozo sansmus 5. Hapucyiite u o6bsicHuTe TEpMOMe-
XaHUYECKUE KPHUBBIC JKECTKOLEIHOTO BBICOKOMOIEKYISIPHOTO MOIHUMEpPa ¢ Y3KHM
MOJICKyIAPHO-MacCOBBIM pacnpesieieHueM 0e3 mmacTuGUKaTopa U B TpPHCYTCTBHH
Pa3sHOro KOJIM4EeCTBa MIacTU(huKaTopa.

Tema 4. CmexnoobpasHoe cocmosnue norumepos.

Coodepoicarue npaxmuueckozo sanamus 6. Yemy paBeH MOJIy/Ib PACTSKCHHUS U
MOJYJIb BCECTOPOHHEI'0 CIKATHSA?
Tema 5. Baskomekyuee cocmosnue nonumepos.

Coodeporcanue npaxmuueckozo 3anamus 6. Paccuutaiire MOJYJIb YIIPYTOCTH ¥
BCe NIpyrHe 1e(popMalMOHHO-IIPOYHOCTHBIE XapaKTePUCTHKH nojMMepa.

Pasoen 3 Bsaumooeiicmeue nonumepoe ¢ scudkocmamu.

Tema 1. Mexanuzm 63aumoodeiicmeus nOTUMEPA u HcuOKoCmu.

Codeporcanue npaxkmuueckozo zanwamus 7.Hammmmre kaxue pacTBOpUTENH
TIOTXOJIAT [U1A TIOJTAMEPOB.

Pasoen 4 Ceoticmea nonumepos.

Tema 1. Mexanuyeckue CBOHCTBA TOJTHMEpOB.

Cooepoicarue npaxmuyeckozo sansamusn 7. Pe3suna, KaK U3BECTHO, OTHOCHTCS K
MATKAM MaTepuaiiaM. TBepHOCTb MOJMMEPOB OmpelensoT 1o Bpuuemwmo, mo Po-
ksenty ui 1o Ilopy. TToweMy npu MCIBITaHMY Pe3HH Ha TBEPAOCTE HEKOTOpBIE Me-
TOZBI JAIOT BBICOKHE ITOKA3aTeNH TBEPIOCTH?

Tema 2. Inexmpuueckue ceolicmea nonumepos.

Coodepaorcanue npaxmuveckozo sansmus 8. CpaBHATE EMKOCTH TPeX KOHJeHCa-

TOPOB, B KOTOPBIX HCIIOJNIB30BaHBI Pa3HbIE JUANIEKTPUKH: BO3MYX, TaBCAHOBAs MIEHKA
¥ KepaMHuKa.

Tema 3. Tennoghusuueckue ceoticmea nonumepoe

Cooepoicanue npakmuyeckozo zanamus 9. IlosicuuTe, Kak, uMest UL ycTa-
HOBKY JULS OTIPENCIICHUS TEMIONPOBOAHOCTH, YCTAHOBUTE CIIOCOO MOTyYEHHS TOJH-
MEPHOM IUICHKM: U3 PacTBOPA, W3 pacILlaBa WITH UHEIM IyTEM.



Pegpepam

1. H3syyenwme MonekyaspHO# Macchl IIOJIMMEPOB: CPEeIHEeYHCIIOBas
MM; cpenneecoras MM; cpenreBsizkocTHas MM.

2.  H3sydeHue MONEKyISpHO-MAaccOBOIO pacripesieJIeHUsl B MOJIMMe-
pax: IpobHOe ocax/ieHHe, CBETOPACCESHUE, elTb-TIPOHUKAIOLIAs Xpomarorpa-
bus.

3. WsyyeHHe BS3KOCTH pacIIaBOB MOTTUMEPOB KaNUJUISIPHEIMH BHUC-
KO3UMETPaMH.

4. M3yuenue BAIKOCTH pacIUIaBOB MONHMEPOB POTaIlMOHHBEIMH BHC-
KO3HMMETpaMH.

5. HudepeHpansHbli TepMAYECKHil aHATH3 IIOJIMMEPOB.
6. TepmorpaBumeTpryeckuii anamus MTOJTUMEPOB.

7. JlepuBarpadus g uccieoBadus MOJIMMEPOB.

8.  JlnddepennuanbHas ckaHupyromas KaJIOpUMETPHUS.

9. PeHTreHOCKOIHs MOJIMMEPOB.

10.  Manoyrmnopas pertreHorpadus [IOJTUMEPOB.

11.  HelirpoHorpadus nonumepos.

12, DnexTpoHHEIA NapaMarHUTHEIH PE30HAHC B MCCIIEIOBAHUM I1OJIH-
MEpOB.

13, SInepHbIit MarHUTHEIH pe3oHaHC B IoNnMuMepax.

14, DreKkTpoHHass MUKPOCKONHS B MCCIE0BAHUH IIOTMMEPOB: METO
PEeTUINK, METOJ YJITPATOHKHX CPE3OB.

15.  Hudpakpachas crieKTpockomus ITOJIMMEPOB.

16.  VnbTpassykossle HCClenoBaHMs [IOJIUMEPOB.

17.  Tonaporpadus ans Kccie 0BaHus IOJIMMEPOB.

18. Mexannueckue MasgTHUKH AJsI M3YYEHUSI CBOMCTB ITOJMMEPOB:
CBOOOZHBIE KONeOaHus!, BHIHYKIEHHBIE Pe30HAHCHEIE KoJIeOaHHUsI; BEIHYKIEH-
HbI€ HEPE30HaHCHEIE Konebanus.,

19.  Temnodusuueckne cpoiicTa TIOJIMMEPOB:  TEILIONPOBOAHOCTS,
TEINIOEMKOCTB, TEILUIOBOE PacIlUpeHHE.

20. DnexTpuyeckue CBOMCTBA [IOTMMEPOB: BJIEKTPOLIPOBOAHOCTD, U~

NCKTPUIECKHIE IOTEPH, SMEKTPETHI, CTATHYECKOE EKTPUIECTBO, IPOYHOCTH
Ha poOoii.



5. ONEHOYHBIE CPEJICTBA JUISI TEKYIIEI'O KOHTPOJISI YCIIEBAE-
MOCTH, TIPOMEXXYTOYHOU ATTECTALIUHA ITO UTOI'AM OCBOE-
HUST TUCHUILIMHBI A YYEBHO-METOANYECKOE OBECIIEYEHUE
CAMOCTOSATEJBbHOH PABOTBI CTYIEHTOB

S.1. Texymuii KoHTpPoOJIbL yeneBaeMOCTH:
B0NPOCHL K petumunz-konmponto Nel

1. O6bacHUTE, MO KAKUM TPUYMHAM TMOHATHS MOJIEKYJIBl M MOJIEKYISIPHOM
MAcchl U1 MOTMMEPOB OTIMYAI0TCS OT TAKOBBIX JUISI HU3KOMOJIEKYIAPHBIX COEIMHE-
HUM.

2. Tlosicaute croco6bl ycpeHeH s MOJICKYIIPHOH Macchl moinuMepoB. Jlaiite
TMOHATHSI CPETHEYHCIIOBOH, CPEeIHEMACCOBOH (CPEIHEBECOBO), CPEIHEBA3KOCTHON 1
AIPYTHX CPEAHUX MOTEKYIIPHBIX Mace nomumepa. Kak onu cooTHocsiTes apyr ¢ mpy-
rom?

3. Uro Takoe MONHAKHCIEPCHOCTD (mosmMoneKyIAPHOCTB) TONMMEpa H KAKOBHI
NIPUYHHBL €€ BOSHUKHOBeHUA? CriocoOkI mpeacTaBneHus IOJIHIUCTIEPCHOCTH.

4. O0BsCcHHTE, YTO TaKOE KOHGUIypaLHs U KOH(POPMALIMS MOJIEKYJIbl OPraHu-
CCKOTO COCNUHEHHS. UTO SABIAETCS NPUYMHOR UX CYIECTBOBAHMUS?

5. O6ocHyi#iTe NpoHCXOXIEHHE THOKOCTH MaKpOMOJIEKYJIEl (MTOTMMEPHOHN Iie-
nu). [loueMy peasnbHas nonMMepHas Helb He SBISeTCS npeaesHo rubkoit (cBo6oa-
HO-COYJICHEHHOH )?

6. KakoBa Qopma MakpoMoieKyims B Ppa30aBlIeHHbIX PACTBOPAaX MOIMMEPOB U
ToYeMy UMEHHO TaKylo pOopMy MPUHMMAIOT MOJUMEPHbIE Leru?

7. Yto sBNsIeTCS Mepoii THGKOCTH peabHBIX Tieneii? OGocHuyiite noHsTus pas-
HOBECHOH (TEPMOJMHAMMYECKOM) M KMHETHYECKOH THOKOCTH.

8. MI3noxuTe METO/BI 3KCIePUMEHTAIBHOTrO ONpeneieHus BEITUUYHHBI TEPMO-
AMHAMHYECKOTO ¥ KWHETHYECKOIo CErMEHTa 1IEMY.

9. Jlalite KoIMYeCTBEeHHBIE XapaKTEPUCTUKH THOKOCTH TOMMMEPHOH LEmnH.
OGbsicHUTE, TOYeMy HPETOKEHB Pa3HbIe MOJIENH MIOJIUMEPHBIX HEMNei.

10. Cpenneuncropas MonexynsapHas macca [TOJIMMEPOB U €€ OIpe/IelIeHHe.

11. CpennemaccoBas Monexy.sipHas Macca IIOJITMMEPOB U €€ OTIpeielicHHE.

12. Monekynspuas macca u MMP TOJIMMEPOB: CYIIHOCTE U CIOCO0BI ycpe-
HEeHHUS.

13. CpeiHeBA3KOCTHAS MOJNIEKyIpHAs Macca TIOJINMEPOB U €€ OIlpee/IeHHe,

14. CermenT kak Mepa rH6KOCTH ueny. MeTozib! onpeeneHus CermenTa.

15. ®opma MakpoMomeKyn B meanbHbIX ToJIMMepax.

16. ITpoucxosxaenue u cymuocTs ru6KoCTH NIOJIMMEPHBIX LIEITEH.

17. Miarerpansioe MMP B monumepax u ero HU3yYeHue.,

18.@akTops1, onpexessioniue rubKOCTs Herneil nonumepa.

19. SxcnepumenTanbHbIE METOBI H3yYeHHs KOH(pOpMaluy MakpoMoneKyu.



20. Haxoxaenue rubKocTH neneit peasbHbIX IIOJIAMEPOB TI0 XapaKTepUCTUYE-
CKOM BSI3KOCTH PacTBOPOB IOJIMMEpa.

21. XapaKTepHCTHKH THOKOCTH peabHBIX MIOJIMMEPHEIX TIEIeH.

22. Tudpdepenupansaoe MMP B nonimepax 1 ero u3ydenwe.

23. BHyTpeHHee BpallleHHe B MAKpOMOJIEKYJIax.

24. TlpoucxoxieHue 1 CyIHOCTh THOKOCTH TOJIMMEPHBIX LIENeH.

25. Teopuu TepMOIMHAMHYECKONW U KMHETHYECKOW M'MOKOCTH LeIeil TomMe-
pa.

26. CermeHT Kak Mepa ruGKocTH peanbHoii Llenn. MeTomp! OnpesieNIeHus cer-
MeHTa.

27. KongpopMarmoHHble XapakTepUCTHKH IHOKOCTH TIOJIMMEPHBIX Lienei ¥ ux
HaXOX/ICHHE 110 XapaKTEePUCTUYECKOH BA3KOCTH PACTBOPOB MOJIUMEDOB.

28. MonekynspHas Macca MoIMMEPOB ¥ METObI ee OIpeIeNeHus.

29. Mogynu ynpyrocTd moJMMEpOB H MX 3aBHCHMOCTB OT Pa3IM4YHbIX BHYT-
PEHHHUX M BHEIIHUX (aKTOpPOB.

30. 3aBMCHMOCTh TON3y4eCTH M pellaKCaluu HaMpPsDKEHUs] TOJMMEPOB OT
BHEIIHUX M BHYTpeHHUX dakTopos Kenbsuna-Dorrra, Broprepca.

80MPOCHI K petumun2-KoHmponio Ne2

1. Jla¥ite omnpeneneHus mousTHI 06 arperaTHbiX ¥ (a3oBBIX COCTOSHUSX
HU3KOMOICKYISIPHBIX BEIIECTB. UTO I10JI0XKEHO B OCHOBY JENICHHs BEILECTB 110 CO-
CTOSHHUAM?

2 Kakue GniBaror u yem pasznuuarorcs MEKly coOoH arperarHsle, (azo-
BbIe U (PU3MIECKHE COCTOSHHS ONTHMEPOB?

3. HTo Takoe penaxcanuoHHbI npouecc? JlaiiTe KOMHUECTBEHHbIE Xapax-
TEPUCTUKH PENaKCallMOHHOTO TpoLecca.

4, Haiite xnaccupukanmio penakcanroHHbIX [IPOLIECCOB B IONMMEpaX.

i Yro nmonumaroT nmox ha3oBsiM U (HM3MYECKUM NEPEXOIOM B BEILECTRE?
Iosicuure dazopsie nepexoasi I u Il poga.

6. Jadite onpenenenus u xapakTepucTHKH TEPMOMEXaHNYECKHX KPHUBBIX
aMOP(HBIX U 3aKPHCTATITN30BAHHBIX TIOJIIMEPOB.

(A Haiite 0buIyr0 XapakrepucTHKy KPACTALTHYECKOI0 COCTOSIHHA Bellle-

CTBa, €r0 OTIIMYHs OT aMOP(hHOIo BEILEeCTBa.

8. UT0 Takoe CTeleHb KPHCTAIMYHOCTY ¥ KaKHe H3BECTHEI METO/IbI €€ OIpe-
nenenus? Kakosa cTeneHb KpUCTAITHIHOCTH y MOJIUMepOB?

9. Ilepeuncnure u noscauTe 5 XapaKTepHbIX 0COOEHHOCTeH 3aKPHUCTAILIH30BA-
HOI'0 COCTOSIHUS TIOJIMMEPOB.

10. JlaiiTe onpenenenue nousTus "HaIMONEKYIAPHbIE CTPYKTYpBL B MOJIMMe-
pax" M yKaXkuTe METOIbI HCCIIeJOBAHMS DTHX CTPYKTYP.



11. JatiTe XapaKTepucTuKy CTEKI00GPA3HOTO COCTOSIHHS TTOIUMEPOB C TOUKH
3PEHHMs arperaTHoro 1 ()azoBoro COCTOSIHMSA BEILECTRA.

12. Yro Takoe naysrpamMmel, 1ebaerpaMmsl, TEKCTYPPEHTIEHOTPAMMEI, amoph-
Hoe rajo? Iloscaute npumepamu.

13. ITlepeuncnure THNEI MOHOKPHMCTAa/LIOB NONMMepPOB. IloYeMy KPHCTAILTBL
MOJTUMEPOB Yallle Ha3bIBAIOT KPUCTAIITATAMHU?

14. Jlalite xapakrepucTHKy namend. B Kakux ycloBHsix 06pa3yroTCS MOHO-
KPHUCTAJUIBL JIaMENISIpHOTo THIa?

15. aiiTe cxemMy KpuCTA/UTH3aLMH ITOJIMMEPA TI0 JIAMENSIPHOMY THITY.

16. Korzna y nonumepos Bo3moxHO 06pasoBanne GpuOPUILIAPHBIX U rnobymsp-
HBIX MOHOKPHCTAJLIIOB?

17. YTo u3BECTHO BaM O ChepomuTax IOJTUMEPOR?

18. Pacckaxure 0 HaMOMEKYISPHBEIX CTPYKTYpaX B TOJTHMEPHBIX BONOKHAX
¥ OPMEHTUPOBAHHBIX TIEHKAX.

19. Ykaxute 0CHOBHOE OTIHYHE BBICOKO3NACTHYECKOTO NOIMMEPa OT 06hIY-
HBIX HA3KOMOJIEKYJIIPHBIX BEIIECTB, €r0 arperatHoe i (hazoBoe COCTOSHHS.

20. B kakux cBOHCTBaX MOJHMepa MNPOSBIAETCS PeAKCALAOHHAS npuponaa
BBICOKO3NTACTHYHOCTH? [TOSICHUTE CMBICH MOHATHIA "MoN3ydecTs moiuMepa”, "pe-
JIaKCaIUsl HANPSHKEHUH" U "TUCTepe3uCHbIe sBIeHus".

21. ArperatHsie, (a3oBble U QU3HYECKHE COCTOSHUS M TEMIIEPATypHEIE IIe-
pexofsl B IOJIMMEpaXx.

22. TepMoauHaMUYeCKas ¥ MOJIEKYJIAPHO-KHHETHIECKAs TEOPHH BBEICOKOJJIa-
CTHUYHOCTH ITOIMMEPOB.

23. Ionsy4yecTs, penakcanys HanpsKeHUA H YIPYTHi TUCTEPE3UC Y JIMHEH-
HBIX (HECINMTHIX) H CIIMTHIX TOJMMEPOB - J0Ka3aTelbCTBO penaKcalnoOHHOHN pH-
POIBI 3TACTUYHOCTH MOJIMMEPOB.

24. Tepmomexanmnueckue kpusbie (TMK) aMOpQHBIX U 3aKPHCTAJTM30BaH-
HBIX [TOJTUMEPOB.

25. MexaHH3M U KHHETHKa KPYUCTAIUTH3aHH [OTAMEDOB.

26. TMK KpHCTaIIM4eCKUX MIONMMEPOB C PAa3HOMN CTEMEHBIO KPUCTAIIITAYHO-
CTH.

27. MOHOKpHCTaUTBl B MOJMMEPAX - JIaMeJiH, ¢ubpumnkl, wuin-ke6absl, rIo-
OyJspHBIE MOHOKPUCTAJLIIBL.

28. CheponuTs! B onUMepax.

29. JlepopmanuoHHEIe KPUBBIE CTEKITOOOPA3HbIX U BEICOKOIACTHIECKHX TTO-
JINMEPOB.

30. Jlepopmanmonssie KpUBbIE 3aKPHCTATTH30BAHHBIX U XPYIKHX ITOTUMEPOB,

31. Yro mo0)XeHO B OCHOBY BbIICIICHHUS CTE€KJI0006pa3HOro COCTOAHHUA KaK OjI-
HOTO U3 (PU3MYECKUX COCTOSHMIA IOTUMEA.



32. OT KaKkuX BHEIIHMX ¥ BHYTPEHHHMX (JAKTOPOB 3aBHUCHT TEMIIEpaTypa CTeK-
JoBaHus NojnuMepa? PackpoiiTe 911 3aBUCUMOCTH.

33. Mznoxwute paznmuyHble TUIIBI IPOLIECCOB CTEKIIOBAHHMS.

34. Kaxue UMEIOTCS TEOPUH CTPYKTYPHOTO CTEKJIOBAHMS H B YeM COCTOUT MX
CYLIHOCTB?

35. Ilepeuncnute U pacKpoOHTe COMEpX aHHE TPEX OCHOBHBIX OCOBCHHOCTE
CTEKJI000Pa3HOTO COCTOSIHMS [IONHMEPOB.

80MPOCHL K pelimunz-koumponio Ne3

1. Kakue cucTeMpl MOTYT HaBath MojuMep U pacTBoputens? Jlaiite KpaTkyio u
Camyo 0OIITyI0 XapaKTEepPUCTHKY 3THX CHCTEM.

2. Kakwue BeuwlectBa HaspiBaioT Iuiactudukatopamu? Ilepeunciure TpeboBa-
HHUS, NpeTbsIBIIsIEMbIE K IUIaCTH()UKATOpaM.

3. M3noxwuTe MexaHU3M B3aHMOJIEHCTBHS MONUMEpPA U XKUAKOCTH. UTO SBIs-
€TCA KpUTEPHEM CPOZICTBA IOJIMMEPA U JKHIKOCTU?

4. Tlepeunciute ¥ OGBACHUTE OTIHYMS CBOWCTB PacTBOPOB MOIHUMEPOB OT
pPacTBOPOB HU3KOMOJIEKYIAPHEBIX COEIUHEHUH.

5. Kaknmy napameTpaMy XapakTepH3yiOT CIIOCOBHOCTE nonuMepa X HaOyxa-
HHIO M miacTHduKamu? Kak OlEeHHBAIOT IIACTHOUIHPYIONIEe AeiCTBHE nnactudu-
Karopa?

6. O0bsACHUTE ABNIEHUE aHTHIIACTH(DHUKALIHH.

7. Pacckaxmure, kakue (aKTOPH BIMAIOT HAa PACTBOPHMOCTE TIOJIMMEPOB.
MoxkHO 1 npejickasaTh pacTBOPUTENH I KOHKPETHOTO HIOJIAMEPA U YCIOBHA I
peayM3al|y 3TOro npeacKasaHus’?

8. OOBsICHATE, KAKHE PACTBOPUTENH SBIAIOTCS O-pacTBOPHUTEIAMH.

9. ManoxwuTe Teopun miuacTUhHKaIHn IIOJIMMEPOB.

10. Peosnornueckue ypaBHeHHs (TeopeTHYECKHe W smnupuyeckue). Kpuseie

TEYEHUs [OJIMMEPOB.

11. Temniepatypa IaBleHUs U KPUCTAILIA3ALME noJIMMepoB. VX onpenenenue
¥ B3aHMOCBS3b.

12. Pacroputenu u ITnacruduxarops! mwis nonumepoB. CBoHCTBa pacTBOPOB
NONMMEpOB. PaKTOPhI, OTIPENIEIIOLIUE PACTBOPUMOCTS MOJIUMEPOB. «XOPOIIue,
«IUIOXHE» U J-pacTBOPUTENH.

13. TInactucuxaropsr jius nomumepos. COBMECTHMOCTS MOoJMMepa ¢ IUIacTH-
¢uxaropom. Kpurepun comectumocTy. Teopuu nacTudukxauun nonumepos.

14. MexaHusMm B3auMomeHcTBus nonuMepa | xuakoctu. Kavecrso pacrsopu-
Tens. XapakTepucTHKa HaGyXaHus MOJIHMEDPOB.

15. laiiTe onpenenieHne MeXaHHUECKHX CBOHCTB IIOJIAMEPOB,

16. Ilepevrcnure OCHOBHBIE CTPYKTYpPHBIE IIapaMETPhl U BHEILHHE (aKTOpHI,
ONpeeNsIoNye CrenupUKy MEXaHHYECKOTO TIOBEICHHS IIOJIAMEPOB.



17. Maiite ompeneneHne MoJyneil ynpyrocTd HONHMEPOB H paccKaKuTe
TIPUHIMIIBI UX 9KCIIEPUMEHTANBHOTO ONpeaeIeHHUs.

18. Yo xapakrepusyer ko3¢ duuuent ITyaccona u mis 4ero o TIpUMEHseTCs?

19. aiite ompejencHue MOJI3YYeCTH M peNaKCaldy HalpsDKEHUsT B TIOJIAMeE-
pax.

20. MznoxwTe NPUHLMI METONA JUHAMMYECKHX MEXaHUYECKHX MCCIIeI0BaHi
[IOJIUMEPOB.

21. Pacckaxwure, Kak IONYYHTh Ae(OPMALMOHHYIO KPUBYIO noumepa. Kakne
MEXaHHYECKHE XapaKTEPUCTUKU HM3YYAOT NpH Je()OpMALHOHHO-TPOYHOCTHBIX
HCITBITAHHUAX IIOTUMEPOB?

22. M300pasurte Ha pUCYHKe M OXapakTepu3yiiTe AedOpMalHOHHEE KPHBBIE
CTEKJI00OPA3HOrO U BBICOKOKPHCTAIIMYECKOTO TOJMMEPOB, HX CXOJCTBO M pas-
JHYHE.

23. BiusieT 1 ¥ KaK MOJIEKYJIIPHOE CTPOSHHE [IOJIMMEPA Ha €ro NPOYHOCTE?

24. OGbscHuTe BIHAHHE IUIACTH(HMKATOPOB M HAONHATENEH Ha IIPOYHOCTh
nojumMepa.

25. Uro HA3BIBAOT IONTOBEYHOCTEIO TIONMMEpPA | OT YEr0 OHA 3aBUCHT?

26. Jlaiite KaccH)MKAIMIO NIOTUMEPHEIX MaTepPHAIOB TI0 CITOCOGHOCTH npo-
BOJIUTH 3JIEKTPHYECKUNA TOK.

277. Beenute MOHATHE USIEKTPHYECKOH IPOHHIIAEMOCTH U JIUDJIEKTPUYECKIX
NOTEPH TMOJIUMEPOB.

28.Kaxwue (akTOpBI BIHUSIOT HA AUINEKTPHYECKHE IIOTEPH B MOJIUMEpax ?

29. YTo Takoe CTATHIECKOE 3IEKTPUIECTBO U KAK ¢ HUM Oopotses?

30. [laitTe moHsTHE NPOYHOCTH HA POGOH U JyrOCTORKOCTH.

31. JlaitTe 00OLIyI0 XapaKTEPUCTHKY TEMIOGH3MIECKAX CBOHCTR NIoJIMMeEpa, Kak
OHH 0003HAYalOTCS U Pa3MEPHOCTb.

32. Kak 3KCIepHMEHTAIBHO ONpPeNeTHTh TEMI0eMKOCTh TIOJIMMEPOB, 3aBUCH-
MOCTb €€ OT TeMIIepPaTypbl U JPYTUX (HaKToOpoB?

33. Kakumu myTssMH MOXXHO H3y4HTh TENIONPOBOLHOCTh nonuMepa?

34. [lafite onpeznenenye Ko3hhUIKEHTOB 0GBEMHOTO M JTHHEHHOrO paciuupe-
HUS BELIECTB.

35. Tlpakruyeckoe mpUMEHEHWE TemIOMH3UYECKHX XapakTepUCTUK TIOJHME-
pOB.

5.2. IIpomexkyTouHas aTTecTANMS:
Bonpocwt onsa npoeedenus savema c oyenkoii
1. OGbsAcHHUTE, 10 KAKHM TPUYMHAM [OHSTHS MOJIEKYJIbI ¥ MOJIEKYJIAPHOM

MacCChI UL ITOJIMMEPOB OTIMYAIOTCS OT TaKOBBIX ISt HHU3KOMOJIEKYIISIPHEIX COENUHE-
HUMH.



2. TNoscHute crocobbl ycpeaHeH:s MOJICKYJIIPHOH Macchl nonuMepos. aiite
NMOHSATHS CPeIHEYHNCIIOBOH, CPeIHEMACCOBOM (CpeHEBECOBOI), CPEOHEBA3KOCTHOR M
ApPYTHX CPEHHUX MOJCKYIIAPHBIX Macc nommepa. Kax oun cootHocsTes apyr ¢ Jpy-
rom?

3. YTo Takoe moNMAMCIIEPCHOCTE (mosmMMoNeKyIApHOCTB) OMMMEpa U KaKOBEI
TNPHYMHEL €€ BOSHUKHOBeHHA? CrIoco6bI npe/icTaBieH s 10N IUCTIEPCHOCTH.

4. O6mscHHTE, YTO Takoe KOHGHUIrypanus u KOHGOpMAIs MOJIEKYJIBI OpTraHK-
4ECKOro CoeIMHEHHUs. UTO SBIISIETCS IPUYUHON MX CYILECTBOBAHHS?

5. OBocHyliTe MPOUCXONKAECHHE MMOKOCTH MaKpOMOJIEKYJIB! (TIOJTMMEPHOH 11e-
nu). [loyemy peanbHas nonuMepHas rellb He SBIAETCS npenensHo rubkoi (crobon-
HO-COYJICHEHHOH )?

6. Kakosa opma mMakpomosexyiisl B pasbaBiieHHbIX PacTBOpax MOIMMEPOB H
TMOIEMy HMEHHO TaKylo (JOpMy IIPHHHMAIOT MOTHUMEPHBIE LETH?

7. Yto siBNsieTcs Mepoil rTMGKOCTH PeasTbHBIX [Ienei? O6ocHyiite noHsTHs pap-
HOBECHO# (TEpMOIMHAMUYECKOMN ) ¥ KMHETHYECKOH THOKOCTH.

8. M3noxuTe METOABI 3KCTIEPUMEHTAIBHOIO OIIpe/IeICHHs] BETMYHHBI TEPMO-
AMHAMHYECKOTO M KHHETHYECKOTO CErMEHTA LIEMH.

9. Maiite KomMuyecTBEHHBIE XapaKTepUCTUKH T'UOKOCTU IIOTMMEPHOM memw.
O6sbsacHuTE, TOYEMY NpETIONKEHBI PASHBIE MOJIETH HOJIUMEPHBIX LIEIei.

10. Cpeaneuncnopas MonekynspHas Macca NIOJIMMEPOB U €€ OIpeeIeHHeE.

11. Cpennemaccoas MonekynspHas Macca IIOJIMMEPOB U ee OIpeielicHHe.

12. Monekynsipuas macca ¥ MMP NIOJIMMEPOB: CYLIHOCTh M CIIOCOOBI ycpes-
HEHUS.

13. CpenneBsskocTHas MOJIEKyJIsipHas Macca MOJMMEPOB U ee OIpeelIcHHE.

14. CermenT Kak Mepa ru6kocTH nemnd. MeTost ONpEeNIENICHUsI CETMEHTA.

15. ®opma MakpoMoeKyI B ITeatbHbIx IoJIUMepax.

16. IlpoucxoxaeHne u CyIHOCTS THGKOCTH TIOTUMEPHBIX LENeH,

17. Nuterpansnoe MMP B momMepax u ero U3yYEeHHE.

18.®akropsl, onpenensromue rubKoCTh Leneit mojuMepa.

19. DxcnepuMeHTANEHEIE METOIBI M3Y4YEHHS KOH()OPMALH MaKpOMOJEKYJL.

20. Haxoxzenue rubkocty uerneit PCANBHBIX TIOJIMMEPOB 110 XapaKTepHCTHYe-
CKO¥ BSs3KOCTH PacTBOPOB MOJHUMEPA.

21. XapaktepucTuKy rHOKOCTH PeaTbHbIX [OJIAMEPHBIX LIEMei.

22. luddepenimansnoe MMP B TIOTUMEpPax ¥ ero H3y4eHue.

23. BHyTpeHHee BpareHue B MaKpOMOJIEKyIax.

24. TIpOUCXOXIEHUE U CYLTHOCTH THOKOCTH IIOJIMMEPHEIX LENEH.

25. Teopun TepMOAUHAMUYECKOH U KHHETHYECKON T'HOKOCTH liernel mojauMme-

pa.

26. CermeHT Kak Mepa rH6KOCTH peanbHOM Lenu. Metoas! onpenenenus cer-
MEHTa.



27. KonjopManuoHHsie XapaKTEPHCTHKA MHOKOCTH TIONMMEPHEIX LENei U UX
HaXO0XK/ICHUE 1O XapaKTePUCTUYECKOMN BSI3KOCTH PaCTBOPOB TONHMEDOB.

28. MonexyusipHas Macca NOIMMEPOB X METObI €€ ONPe/IeIeHHS.

29. Mogaynu ynpyrocTd IOJMMEPOB U MX 3aBHCHMOCTbH OT pa3NUYHBIX BHYT-
PEHHHUX ¥ BHEIIHUX (paKTOPOB.

30. 3aBHCHMOCTb TION3YYECTH M DeENAKCAlMH HANPSDKEHHUs MOJIUMEPOB OT
BHEIIHUX U BHYTPEeHHUX (hakTopoB Kenspuna-Dorrra, Broprepca.

31. [aiite onpenenenus NOHATHI 06 arperaTHsIX u ($a3oBBIX COCTOSHUSIX
HU3KOMOJIEKYJIAPHBIX BEIECTB. YTO IOJI0KEHO B OCHOBY [EJIEHHS BEIIECTB IO
COCTOSIHUSIM?

32. Kaxue 6b1BaioT M 4eM pa3uyaloTCs MeXIy coGoil arperaTHsie, ¢dazoBbie
¥ (U3MIECKHE COCTOSHHUS TONTHUMEPOB?

33.  Yro Takoe penakcanuoHHEIH npouecc? JlaliTe KONHYeCTBEHHbIC Xapak-
TEPUCTHKH PEJIaKCaLHOHHOTO POIIecca.

34. Jlaiite KxiaccHpUKAIMIO PENaKCaMOHHBIX MPOLIECCOB B IIOJIUMEpPax.

35.  UYro noHuMaroT mo (Ga3oBbIM M (UIMIECKUM [IEPEXOAOM B BEIECTBE?
IMosicuure azonsie nepexonpt I u 11 popa.

36.  [laiiTe ompeneneHHs M XapaKTEPHCTHKH TePMOMEXAHMYECKHX KPHBBIX
aMOPQHBIX ¥ 3aKPHUCTAIIH30BaHHBIX ITOIHMEPOB.

37.  [atite oblIyl0 XapakTepHCTHKY KPHCTALIMYECKOrO COCTOSHUS Belle-
CTBa, €ro OTJIMYKS OT aMOP(HOI0 BEILECTRA.

38. Yro Takoe cTemeHp KPUCTAUIAYHOCTH M KAKHE H3BECTHEI METOMEI e omnpe-
penenus? Kakosa creneHb KpHCTAITMYHOCTH Y oNIMMepoB?

39. IlepeunciuTe u MOSACHUTE 5 XapaKTepHBIX 0coBeHHOCTEl 3aKpHCTAIITHA30-
BaHOT'O COCTOSIHHUS MTOJIMMEPOB.

40. [laiite onpenesnenye MOHATHS "HaaMOJEKyIISPHEIE CTPYKTYPHI B TOJIAME-
pax" ¥ yKaXUTe METO/IbI MCCIISIOBAHMS STHX CTPYKTYP.

41. Yro Taxoe naysrpammsl, ne6aerpammsi, TEKCTYPPEHTI€HOTPAMMBI, aMop-
Hoe rano? [loscuure npumepamy.

42. TlepeuucnuTe THIIBI MOHOKPHCTAIIOB nonuMepos. Ilouemy kpucramis:
TIOJIMMEPOB Yallle Ha3bIBAIOT KPUCTAIIUTAMHU?

43. Jlaiite xapakTepucTHKy Jamend. B Kakux yclnoBHsx o0pasyloTcss MOHO-
KPUCTAJUIBI JIAMEJISIPHOIO THITA?

44. JlaiiTe cxeMy KpHCTAIUTU3aLMH TTONAMEpA 110 JaMeNIAPHOMY THITY.

45. Korzma y nonmumMepoB Bo3MoHO o6GpazoBanue Gu6pHILISIPHBIX K rI06YIsp-
HBIX MOHOKPHCTAJIOB?

46. YTo M3BECTHO BaM O CheponnTax HOMHMEPOB?

47. Pacckaxute 0 HaZMOJIEKYISAPHBIX CTPYKTYypax B MOJUMEPHBIX BOJIOKHAX U
OpPHUEHTHPOBAHHBIX ILIEHKAX.



48. YKaKHMTe OCHOBHOE OTIIMYME BBICOKOINACTHYECKOIO MOJIMMEpPa OT OOBIY-
HBIX HU3KOMOJIEKYIIAPHBIX BEILECTB, €r0 arperaTHoe U (Ja3oBoe COCTOSHUS.

49. B kakux CBOMCTBaX ToNMMepa MPOSBISETCH pelaKcalMoHHas Mpupoaa
BBICOKODIACTAHOCTH? [10sICHUTE CMBICI MOHSATHI "MOM3yUYecTs nonuMepa", "pe-
JlaKkcanys HanpsDKeHUH" ¥ "rucrepesucHsle sBieHus".

50. ArperaTHeie, $ha3zoBble # GU3MUECKHE COCTOSHHS U TeMIIEpaTypHEIE Iepe-
XOJIbI B TIOJIAMEPaX.

51. TepmMonunamMudeckass 4 MOMEKYNAPHO-KAHETHIECKas TEOPUHU BBICOKO3JIa-
CTHYHOCTH IOJIUMEPOB.

52. Ionsyyects, penaxcauus HAMPSDKEHHUS 1 YIPYTH TUCTEPE3NC Y THHEHHBIX
(HECIIMTEIX) ¥ CLIMTBIX TIOJMMEPOB - J0KAa3aTeIbCTBO PeakCalMOHHOH MPUPOIE]
3IIACTUYHOCTH TIOTUMEPOB,

53. Tepmomexanuyeckue xpusble (TMK) amopdHBIX 1 3aKPHUCTaNIM30BAHHBIX
HOJIMMEPOB.

54. MexaHH3M M KHHETHKA KPHCTAILTH3AIMH I0IUMEDOB.

55. TMK KpHCTamIH9ecKux MOTHMEPOB C PasHOW CTENeHbIO KPUCTAIINIHO-
CTH.

56. MOHOKPHCTAJIIBI B MOJMMEpPAX - JaMelu, ¢GubGpunnsl, mum-ke6abrr, rio-
OyJIApPHBIE MOHOKPHCTATEL.

57. CheponuTsl B monuMepax.

58. JlehpopmanonHbIe KPUBEIE CTEKITOOGPA3HBIX M BHICOKOAIACTHIECKHX [0
JIUMEPOB.

59. NedopmaoHHbIe KPUBbIE 3aKPUCTAILTA30BAHHEIX 1 XPYTKHX MTOJTMMEPOB.

60. Jlafite XxapaKTepHCTHKY CTEKJIOOGPA3HOIrO COCTOSHHS [IOJIUMEPOB C TOYKH

3pEHHs arperatHoro ¥ Ga3oBoro COCTOSHUS BEIECTBA.
61. YTo nonoxeHo B OCHOBY BBIAE/ICHHUS CTEKJI000pa3HOTO COCTOAHUS KaK Of1-
HOTO K3 (GPU3NIECKUX COCTOSHU MOJTHMepa.

62. OT KaK¥X BHEIUHMX M BHYTPEHHHUX (haxTopoB 3aBHCHT Temmeparypa cTek-
JIoBaHUs nojiuMepa? PackpoiiTe 3T 3aBHCUMOCTH.

63. MI3n0uTe pasiHyHbIe THITH IPOLECCOB CTEKIOBAHHS..

64. Kakie HMeIOTCs TEOPHH CTPYKTYPHOTO CTEKTOBAHKS H B 9€M COCTOMT UX
CYLLUHOCTh?

65. Ilepeuncnute U packpoiite COACpXKaHUE TPEX OCHOBHBIX OCOOEHHOCTelt
CTEKII000PA3HOI0 COCTOSHMS MOTHMEpPOB.

66. Kaxne cucTeMsl MOIyT faBath HOIHUMED U pactBopuTtens? Jlalite KpaTkyio
H CaMyI0 0OIIyI0 XapaKTEPUCTHKY STHX CHCTEM.

67. Kakue BellecTBa Ha3bIBAIOT miactudukatopamu? Ilepeurcinte Tpe6osa-
HUS, TIPEABSBISIEMBIE K IIaCTHOUKATOPAM.

68. M3noxunre MexaHu3M B3aHMO IeHCTRHIS MOJTUMEPA U XKHUAKOCTA. UYTO ABIIsI-

€TCs1 KPUTEPHEM CPOJICTBA NOJUMEPA U KULKOCTH?



69. Ilepeuncnure 1 OOBACHUTE OTIHYUA CBOMCTB PacTBOPOB NOJMMEPOB OT
pPacTBOPOB HU3KOMOJIEKYISIPHBIX COEIMHEHMUIA.

70. Kaxumu napaMeTpamyt XapakTepH3yIOT CIIOCOBHOCTS nojiuMepa K Habyxa-
HUIO W TacThuKanuu? Kak oneHuBaioT miacTHGUUHApyIoIIee eHCTBrE MIacTHhU-
Karopa?

71. O0bsAcHHUTE ABNEHNE AHTUILIACTH(DUKALIH.

72. Pacckaxure, Kakde (BakTOphl BIHAIOT Ha PacTBOPUMOCTE TOJHMEPOB.
MokHo 11 npejickasaTh PaCTBOPHTENHM /ISl KOHKPETHOTO MOJIUMEpa U YCIIOBHUSA IS
peallu3aliy STOTro MpeacKa3aHus?

73. O6bacHNTE, KaKKie PaCTBOPUTENH ABISIOTCS O-pacTBOPUTENSAMH.

74. MI3noxute TeOpHH MIIaCTHHUKAIHH TIOTIMEDOB.

75. Peonoruyeckue ypaBHEHHS (T€OpETHYECKHE M amnupuyeckue). Kpussie

TEYEHUs MOJTUMEPOB.

76. TemnepaTypa IiIaBIeHUS M KPUCTAIIH3ALAHA nonumepos. VX onpenenenue
¥ B3aUMOCBSI3b.

77. PacrBoputeny u Iliactudukarops s nonuMepos. CBoHCTBa PacTBOPOB
TNOMMMEPOB. DaKTOPBI, ONpPEAENAIOUIHE PACTBOPUMOCTE TIOJTHMEPOB. «Xoporuey,
«IUTOXUE» U Y-pacTBOPUTEINH.

78. ITnactuuxatops! 1 nonumepoB. CoBMECTUMOCTD MoJIMMEpa ¢ TIacTH-
¢uxaropom. Kpurepuu coBmectumocTy. Teopun niacTnukanun nonumepos.

79. MexanusM B3auMOZEHCTBHS MONMMEpa U KUAKOCTH. KauecTBo pacTBopH-
Tens. XapakTepucTHKa HabyXaHusl OJTHMEPOB.

80. Kak ouenuBaroT miactuduumpyomee aeiicteie mracTugukaropa?

81. JlaliTe onpeneneHre MeXaHHYECKHX CBOMCTB IOJIAMEPOB.,

82. Ilepeuncinre OCHOBHbIE CTPYKTYpPHBIE NapaMeTphl U BHELIHHE (haKTOpEI,
OnpeAesAtolHe ClIeNuPHKY MEXaHHYECKOTO TIOBEACHHS IIOJIUMEPOB.

83. Jlafite onpenenenue MoxyJe# ympyroctu TIONIUMEPOB M PacCKaXKHUTe
NPUHLHIE! UX SKCIIEPUMEHTAIBHOIO OIIPE/IEIEHHSL.

84. Uro xapaxtepusyet koddduiuenTt ITyaccona u myist yero on npuMensiercs?

85. [aiiTe onpenenenue nomyuyectu u penakcauuyd HaIpsKeHHS B IMOTUMe-
pax.

86. M3110/)KHTe PUHIMT METOAA JHHAMHYECKUX MEXaHUYECKUX HUCCIEeNOBaHUMI
TIIOJIIMEPOB.

87. Pacckaxure, Kak MOMyYHTH nedpOopMaIHOHHYIO KPHBYIO nonuMepa. Kakue
MCXaHUIECKHE XapaKTCPUCTUKH H3Y4aloT NpH AedOopMaliOHHO-TIPOIHOCTHBIX
UCTIBITAHHAX NTOJTMMEPOB?

88. M300pasute Ha PHCYHKe M OXapakTepusyiite AeOpMalOHHEIE KPUBBIE
CTEKII006pa3HOro ¥ BBICOKOKPUCTAIIUMYECKOTO TIONIUMEPOB, UX CXOICTBO M pa3-
JTUYHe.

89. Biusier i 1 xak MoneKynspHoe CTPOCHHE TTOJIMMEPA HA €T0 TIPOYHOCTH?



90. O6pAcHATE BIUSHUE IUIACTU(GUKATOPOB ¥ HAMONHUTENEH HA IPOYHOCTH

[moJuMepa.

91. Yro Ha3BIBAIOT JONTOBEYHOCTHIO TIOJIMMEPA M OT YErO OHA 3aBUCHUT?
92. Iaiite kinaccuuUKalKioO NOJTAMEPHBIX MaTEPHANOB 10 CHOCOGHOCTH IMpo-

BOJUTH DJIEKTPUYECKUN TOK.

93. BeeuTe MOHATHE MUANEKTPUYECKOH IPOHULIAEMOCTH M JIUAEKTPHYECKHUX

IIOTEPL MOJIKMEPOB.

94 Kakue (hakTopsl BIUAIOT Ha TUIIEKTPHYECKHE TIOTEPH B MoNUMepax ?

95. Yto Takoe craTHyecKoe IEKTPUUECTBO U KaK ¢ HUM 60poThCA?

96. JlaiiTe NOHATHE MPOYHOCTH Ha IIPOOOI M JYrOCTORKOCTH.

97. aiite 0611y 0 XapaKTepUCTHKY TeILIO()H3UYECKUX CBONUCTB IONMMeEpa, KakK

OHHU 0003HAYAIOTCS U PA3MEPHOCTb.

98. Kak sKkcnepMMEHTaTbHO ONpEJEeUTh TEIIOEMKOCTh MOJMMEPOB, 3aBHCH-

MOCTE €€ OT TeMIIepaTypbl U Apyrux hpaxTopos?

99. Kaxumu 1y TAMHM MOKHO H3Y4YHTh TEIUIOTPOBOAHOCTE ITOJKUMEPa?
100. TlpakTryeckoe NpUMEHEHNE TEIUIOPU3NIECKUX XapaKTEPUCTHK IOJIHUMe-

poB.

®onp oneHouHbIX Marepuanos (POM) mist npoBeeHUs aTTeCTalMH YPOBHS
c(hOPMUPOBAHHOCTH KOMIIETEHUHH, 0GYy4Yaromuxcsi Mo AUCLMIITMEE O(OpMIIseTcs

OTOCITBHBIM JOKYMEHTOM.

6. YAEBHO-METOJUYECKOE U HH®OPMAIIMOHHOE OBECIEYUE

ANCIHHATTLIINHBI
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HX OCHOBE, IPUMEHAEMBIC B THIIEBOH NMpOMBIILIEHHOCTH / Makcanona JI. 2017 hnp;ﬁg?ﬁ;;g?—;ggg;;?grﬂg:{b
A. - Mocksa: KonocC, 2013. -213 ¢. uR i
2.Maxkcanoga, JI. A. BEICOKOMONEKYNAPHBIE COETMHEHMS  MaTepPHANIL! Ha ; :
HX OCHOBE, MPHMEHAEMEIC B ITMIIEBOH MpoMeiLLTeHHOCTH / Makcanosa JI. 2015 hnpigSBNg‘;tsusT;ztgg;gonlfm:b
A. - Mocksa : KonocC, 2013. - 213 c. " i
3.Maxkcanoga, JI. A. BEICOKOMONEKYISPHBIC COEAMHEHUA M MATePHAIbl Ha ; ,
HX OCHOBE, IPUMEHAEMbIE B IIMIIEBOH MpoMEIUIeHHOCTH / Makcanosa JI. 2012 ke ;};}?g?;;%?; élﬁl?gi;rglr;‘ﬂmi’b
A. - Mocksa: KonocC, 2013. - 213 c. o i
HomonnutensHas nureparypa

1. Iamkun A.B., [lyrosa O.C., Hccienopause (HINIECKHX CBOWCTB
matepuanos. Y. 4.2, HeneItanua Ha TepMOCTORKOCTH y4e6HOE mocobue / 2013 https://znanium.com/catalog/docu
H3patenscteo:  HoBocuGupckuii  rocysapcTBeHHBIH — TeXHHUCCKMIA ment?id=261121
YHUBEPCHUTET
2.Maxcanosa, JI. A. BEICOKOMOIEKY/IAPHBIE COEIMHEHHS. M MaTEPHANTHI Ha https:// tudentlib sliulb
MX OCHOBE, NPHMEHAEMBIC B MHIIEBOI NMpombinuenHocty / Makcadopa JI. | 2013 Sipkaiorerw. atucentliboary.

A. - Mocksa: KonocC, -213 ¢,

00k/ISBN5953203195.html




6.2, [lepHoanyeckune H3gaHus

1. XKypnan «Bricoxomonexynsipusie coeaunenns. Cepust Cy». CII6.: Hayxa. ISSN (PRINT):
2308-1147 . Umnakr-¢axrop (PAUHII): 0,848

6.3. UnTepHeT-pecypenl
1. hitp://e.lib.vIsu.rw/bitstream/123456789/850/3/00330.pdf>
2. http://e.lib.vIsu.ru/bitstream/123456789/1487/3/00361 .pdf>

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
JACHUILJIMHBI

JUIs peanusauvu JaHHOH NUCLMIUIMHBL HMEIOTCH CTelMANbHbIE TOMEIeHHs
ATIs IPOBECHUS 3aHATUH JISKLIMOHHOrO THma. JIabopaTopHEie paboTE MPOBOMATCS B
CIIELHANT3UPOBAHHOM J1abopaTopuM HH3NUKK OIUMEPOB.

JlabopaTopus du3Mka monuMepoB ocHareHa cneayrowuM o6opyoBaHHEM:
mKag BEITSHKHOM, BECHl aHAIHTHYECKWE, BECHl TEXHHYECKHE, ycTaHoBKa Xeruiepa
JULL ONpEeAeIIeHHs TEPMOMEXaHUYECKOTO MOBEIEHUS IONHUMEPOB, HAGOPhI XUMHYE-
CKO# IOCY/Ibl U PEAKTHBOB.

Jla6oparopHste paGoTel npoBoasTes B ayuTopun 416, kopr. 1 «Jlabopatopus
(GH3MKU TOTUMEDPOBY.



Pabouyro nporpamMmy cocrasri zoueHt Ymkosa
PenenzenT (1) mupexrop OO0 «I[Ipommuacty T

-

IIporpamMma paccMoTpena u 0n06peHa Ba 3acejaHuu Kadenpsr

«X¥MHYECKHE TEXHOJIOTUMY 4
npoTokon Ne /0 ot 27 027 rona
3aBeqyromuii kadeapoit ¥ FO.T. ITanos

Pa6ouas mporpamMma paccMoTpeHa u ofobpena

Ha 3aCeJIaHNH y4eOHO-METOAMYECKOM KOMUCCHH HATIPABIIEHHS

04.03.01 «Xumus»

IIporoxon Ne _ /0  or 25.06.202/ rona.

ITpeacenarens xoMuccuu A, Y 1y B.A. Kyxtun
po

V




JUCT NEPEYTBEPKJIEHUS
PABOYEHA IPOI'PAMMBI AUCIHATIIIAHBI

Pa6ouas nporpamma onobpena na 20
IIporoxon 3acenanns kadenpsr Ne
3asepyrommii kadeapoii

/20

—_—

y4eOHBIH roj

Pa6ouas nporpamma onobpena na 20

IIporokon 3acenanus kadenpsr Ne

3asenyrommii xadenpoii

PaGouas nporpamma ono6pena na 20

IIpotoxon 3acenanus xadempsr Ne

oT rojga

/20 y4eOHBIi rog
oT roza

/20 y4ebHBII roj
OT roja

3aBenyrommii kKagenpoi




JIMCT PETUCTPALIMM U3MEHEHWM

B pabouyio IIpOrpaMMy JMCIHILIAHEL
HAHUMEHOBAHHE
06pa3oBaTebHON IPOrpaMMBI HAITPABJIEHHUS TOATOTOBKH K00 U HAUMEHOBAHUE OIl, nanpasJeH-
HOCTb: HauMeHo6anue (ykasams yposeHsb noO20mosku)

Homep Buecenr! usmenenus B yactu/pasnens: | Wcnonautens OcHoBanme

H3MEHEHHUs pabodeit nporpamMMel ®UO (HoMep M ZaTa pacrnopsgu-
TENBHOIO JOKYMEHTA O BHe-

CEHHH H3MEHEHMS)

3as. xadenpoit /
IToonucw DPHO




