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LLENN 1 3A0AYN ANCLUVNANHBI

Llenbio Kypca "BbICOKOMONEKYNAPHbIE COEAVMHEHMUA" ABNAETCA 3HaKOMCTBO
acnupaHToB C OCHOBaMM HayKW O MOIMMEPaxX U ee BaXKHENLLUMMW NPaKTUYECKMMN
MPUIOXKEHMSMW, 3HaHME KOTOPbIX HEOOXOAMMO KaXKAOMY XUMMKKY, HE3aBUCUMO OT
ero y3Koi nocnefyoLLein cneymanmnsamm,

OO6bekTMBHass OCHOBa  (DOPMMPOBaHMS  (hyHAAMEHTa/IbHOW  Hay4HOM
ANCUMNIMHBLL  "BbICOKOMONEKYNIAPHbLIE COeAMHEHNS" 3aK/I4yaeTcd, B TOM, 4TO
MOSIMMEPHOE COCTOAHME - 0cobas (hopma CyLLeCTBOBaHWA BELLECTB, KOTOpas B
OCHOBHbIX (PU3NYECKNX U XUMMUYECKNX NPOSABNEHUAX KaYeCTBEHHO OT/IMYAeTCA OT
HU3KOMOJEeKYAPHbIX BelecTs. o3aToMy rfiaBHOe BHMMaHWE B Kypce yhensercs
PacCMOTPEHMIO OCHOBHBIX CBOVCTB BbICOKOMOJIEKYIAPHBLIX COEAVUHEHNI OT/INUYHBIX
OT CBOWCTB HM3KOMOJEKY/ISPHbIX BellecTB. C 04HOWM CTOPOHbI, 60/bLUME pasmepbl
M LUenHoe CTPOEHWE MaKpOMOJIEKYN O0OYC/aB/MBAIOT MOABMEHME PAfa BaXKHbIX
CMeunprYecknx CBOWCTB, KOTOpble OMNpefeNnstoT NPaKTUYeCcKyt LeHHOCTb
MoSIMMEPOB KaK MaTepuasioB, a Takke WX 6uonornyeckoe 3HadeHuwe. C apyroun
CTOPOHbI, XMMUYECKUe MpeBpaLLleHNs U CUHTE3 MOSIMMEPOB OCYLLIECTBNAKOTCA B
pesy/nbTate psafa OObIYHbIX XMMUYECKMX peakuuid XOpOLIO W3BECTHbIX U3
OpPraHM4ecKor XMMUN HU3KOMOEKY/ISIPHBIX COeanHEeHMn. OfHaKo, y4acTue B 3TUX
peakumsax MakKpOMOJeKY/, MaKpopagmKasioB, MakKpOMOHOB BHOCUT KayeCTBEHHO
HOBble aCreKTbl B PACCMOTPEHME 0ObIYHbIX XUMUYECKUX peakuunid. JIeKLUMOHHOMY
Kypcy  "BbICOKOMONEKYNAPHbIE  COeAMHEHMA™  COMYTCTBYET  BbIMOJ/IHEHME
acrnmpaHTaMm 1abopaTtopHbIX paboT, KOTOpble OXBaTblBAIOT BCE OCHOBHbIE
pasfenbl Kypca: CUHTE3 MOMMEPOB, XMMMUYECKMe MpeBpaLLeHuns, MexXaHW4ecKue
CBOWCTBa, CTPYKTypa MOAMMEPOB, PacTBOPbl MOSIMMEPOB, MOMANEKTPONNUTLI. 0
KaKAOMY pa3fenly acrnumpaHT BbIMOMHAET OAHY /1abopaTopHyto paboty. Takum
obpa3oMm,  TeOpeTMYeCKMe  3HaHWA,  MOJYYeHHble  acnupaHTamy  npu
NPOCNYLUMBAHUN  NEKUMOHHOTO  Kypca,  3aKpennstTca  MpuobpeTeHneM

MNPaKTN4YeCKMNX HaBblKOB pa6OTbI C BbICOKOMOJIEKYAPHLIMIA COEANHEHUAMMN.



COOAEPXAHUNE JNCLUNMNNHDBI

1 Xumua NonvmMepoB 1 MOSIMMEPHbBIX KOMMO3ULMOHHBIX MaTepUasios.

11. BbICOKOMONEKyNsipHble  COeAMHEHUS KaK Hayka, 00beKTamu
NCCNeoBaHNA  KOTOPOM  SIBNAKOTCA  MakKpOMOJSIEKY/Ibl U CUHTETUYECKOro U
MPUPOLHOIO MPOUCXOX/AEHUS, COCTOALME M3 MHOFOKpPaTHO MOBTOPSAOLLMECH
CTPYKTYPHbIX €4NHUL, COeAMHEHHbIX XMUMWUYECKMMMU CBA3AMW, W COAepXKalive B
rNaBHOW Leny aToMbl Yriepoja, a Takke KUCIopoaa, asoTa U cepbl.

Knaccugukayms n HoMeHKaTypa MOHOMEPOB, O/IMFrOMEpPOB U MOMMMEPOB.
OCOGEHHOCTM  MX XUMUYECKOro CTpoeHus. CUHTeTMYeCKMe OpraHuyeckue,
3/IEMEHTOPraHNYecKme, HeopraHNYeckre 1 NPUPOLHbLIE NOMMEpLI.

[MonmancnepcHoOCTb, MOJMEKYNIAPHAA Macca, CTereHb  MNonvMMepusaumu,
MOJIEKYNIAPHO-MACCOBOE 1 MOJIEKY/NIAPHO-YMNCIEHHOE pacrpesesieHne 0/IMroMepos
1 nonnmMepos. CTepeoxmmmns nosIMmepos.

12.  Peakumm nMONy4YeHUA  O/IMTOMEPOB W BbICOKOMOJIEKY/APHbLIX
coefiMHeHU. TMonumepu3auus 1 CononMMepusaummn: pagukanbHas, KaTWOHHas,
aHVOHHas 7 MOHHO-KOOPAMHALMOHHAS, 0C0BGEHHOCTM yKa3aHHbIX
NosiMMepr3aLMoHHbIX npoueccos. [lonvMepusaums B pacTBOpe, B MaccCe, B
CyCrMeH3uKn, B aMy/bCuK, B TBepAoi (hase. TepMoaMHammKa MoMMepPU3aLMOHHbIX
MPOLIeCCOB.

PagmkanbHasa nonvmMepusauma 1 ee mexaHusm. CTpoeHWe MOHOMEPOB WU
CNOCOBHOCTb MX K MoMvMMepu3aumn, MeToAbl  MHULMUPOBaHWA.  KuHeTmka
pafvKasibHOM NOMMMEPU3aLMM U ypaBHEHE CKOPOCTU nonumepusaumn. BrvsHue
Pa3/IMYHbIX (PAKTOPOB HA MOJMEKY/APHYKD MacCy W MOJEKY/NAPHO MaccoBOe
pacnpegeneHne nonumMepa. MoHATUE 0 ANMHE KMHETUYECKOW Lienu.

NHrméuTopbl 1 perynatopbl pagvkanbHoi nonnmMepusaummn. ObpaTtrmoe
MHrMbmupoeaHue. PagukanbHas nNOAMMepU3auMs Mpyu TYyOOKUX — CTereHAax
npeBpaLLeHus. ["enb-3theKT. Cnocoobl npoBsefeHns pafVKabHOM
nonMMepusaLmnn: B Macce, pacTBope, TBepAON (hase, B CYCMNEH3UsX.

AMyNIbCUOHHAsA  MmonvMMepmsauma 1 ee  0cobeHHoCTW. KuHeTuka W

MeXaH3Mbl 3MY/1IbCUOH HOM nonnMmepunsadnn.



Cononumepusauas, ee MexaH1u3M U OCHOBHbIE 3aKOHOMEPHOCTU, YpaBHeHVe
coctaBa cornosmmepa. KOHCTaHTbl COMonMMepusaumm U mux (QU3NYeCcKUii CMbICA.
CBs3b CTPOEHUA MOHOMEPOB C UX PeakLMOHHOW CoCOBHOCTLIO. BmsiHMe cpedbl,
[aBneHust 1 Temnepatypbl. Cxema Andgpes u Mpaiica. CTatucTUYecKue, NPUBUTbIE
N BNOK-COMOIMMEpDI.

IOHHas, KaTMoHHaa W  aHWOHHadA, nonuMepusaums.  PeakunoHHasA
CMOCOBGHOCTb MOHOMEPOB B MOHHbIX peakumsx. Katanmsatopbl U coKaTanimsaTopbl.
MexaHn3Mbl npouecca 06pa3oBaHMe aKTUBHOIO LEHTPa, POCT M 00pbIB LENW.
CKOpOCTW 3/1eMeHTapHbIX peakuuil. CKOPOCTb MPOLIECCOB KaTMOHHOM Y aHWUOHHOA
nofMmepusaumyn,  BAUSAHWE  cpefdbl W Temnepatypbl Ha  KUHETUKY U
NOMMANCNEPCHOCTL  Obpasyowmxcs  nonmvepos.  Mpumepbl  06pa3oBaHuS
«KMBbIX» MOMMMEPHbIX LIEMNENA.

CononnmepunsaLmnsa KaTMoHHas 1 aHNOHHas.

VIOHHO-KOOpAMHALUMOHHAaA  MofvMMepusaumMsa M ee  OCOBEHHOCTMW.
KaTtanmsatopbl Linrnepa—Hatta. OHHO-KOOpABHALMOHHAA MonnMmepusauma Ha
NINTVEBLIX KaTam3aTopax.

MeTasiNoLEHOBbLIN KaTaina, MeXaHN3M 1 KUHETMKA peakLmid.

CTepeoperynspHble MoOMMMEPbl WU YCNOBMSA WX MOAyYeHUs. MexaHn3m
cTepeocneumpmnyeckor noaMmMepusaLmnm.

MonunpucoeanHeHme. MexaHn3m 06pasoBaHus MosinypeTaHos,
nosmkapbammnioB 1 3aNOKCUAHBIX MOSIMMEPOB.

MMonmMKoHAeHcaumMa: paBHOBECHass W HepaBHOBECHAA. TUMbl XMMUYECKUX
peakumMin NoNnKoHAeHcaunn. PyHKLUMOHaIbHOCTL MOHOMEPOB, O/IMFOMEPOB U ee
3HayeHune. PeakLMOHHasA CNOCOBGHOCTb (PYHKLUMOHAIbHBIX rpynm.

PaBHOBeCHas MOMIMKOHAEHCAUMS U ee MexaHu3M. KuHeTMKa paBHOBECHOM
MOIMKOHAeHCaUMN.  3aBUCMMOCTb  MOJIEKY/NIIPHO  Maccbl  nonvMmepa  OT
COOTHOLLEHWS NCXOAHbIX ~ MOHOMEpOB; MpaBuI0  HE3KBMBAJIEHTHOCTU
(hyHKLUMOHaIbHBIX rpynn. Crnocobbl NPoBeAeHNs PaBHOBECHOW MOIMKOHAEHCALMN.

HepaBHOBeCHas MOMMKOHAeHcaumMs. Twunbl HepaBHOBECHbLIX — peakuyi.

Cnocobbl NPOBeEHNS HepPaBHOBECHOW MONMKOHAEHCAUMM.  3aKOHOMEPHOCTM



HepaBHO BECHOM MNOMMKOHAeHcauus. MexdasHas NoMMKoHAeHcaums MexaHn3m
peakuun 1 ee OCHOBHble 3aKOHOMEpPHOCTW. HepaBHOBeCHas MOJIMKOHAEHCAUuA B
pacTsope.

CoBMeCTHast MOIMKOHAEHCAUMA U ee XapaKTepHble OCOOGEHHOCTU B Cllyyae
paBHOBECHOM 7 HepaBHOBECHOM MOIMKOHAEHC ALK TpexmepHas
MOMIMKOHAEHCALMA U ee  3aKOHOMEepPHOCTW. BruvsHuve  dyHKLMOHABHOCTH
NCXOAHbIX COeAMHEHMA. Pa3HO3BEHHOCTb MOSIMMEPOB, MO/lyYaeMbIX MeTOoAamu
MOMIMKOHAEHCAL NN,

1.3. CMHTE3 MOHOMEpOB W MOMIUCONPSXEHHBLIX MOMNMEPOB Ha WX OCHOBE,
XUMUYECKOe CTPOeHWE, MOMEKYNAPHAsA U HAAMONEKYApHaa CTPYKTypa TUMUYHBIX
MOINCOMPAYKEHHBIX MO/IMMEPOB: nosinaueTnneHa, nonnamnaleTaneHos,
NO/INaHUNHOB, MOMN(EHNIEHBUHUIEHOB, MOMUTUOMPEHOB M Ap., MOHATME 00 KX
3NIEKTPOHHOW CTPYyKType. CBA3b MeXay MeTofamMy WX CUHTe3a U CTPOEHMEM.
XvMnyeckasds M 3N1eKTPOXMMWYECKA — MOAUMMKALMSA  NOMMCOMPSXKEHHBIX
Mo/IMMEPOB.

1.4. OCHOBHbIe MPU3HAKWN Pa3BETB/IEHHbLIX MOMMEPOB M METOAbl CUHTE33,
X KOH(Urypauus (Ha YPOBHSAX 3BeHa, Lenu, MpUCcOeavHEHUS  3BEHbLEB,
npucoeanHeHns  6710KOB) M KOHgopmauusa.  daktopbl,  OnpegenswoLime
KOH(hopMaLMOHHbIe nepexobl. CTPYKTYypHas MOAnQUKaUMa 1 HAAMOJEKYNSPHaN
CTpyKTypa. CBepxpa3BeTB/EHHble MOMUMEPbl U [AeHAPUMEPbl, WX CUHTE3 U
0COBEHHOCTM CTPOEHNS.

15 Cwutble nonumepbl: Tunbl CWATLIX NOAUMEPOB. PopmMUpoBaHMe
TPEXMEPHbIX CTPYKTYp B MpPOLECCe CUHTE3a U XUMWUYECKUX MpeBpalleHnii B
Makpomonekynax.  CluMTble  XecTKOLEenHble W 371aCTU4YHble  MOAUMEPBI.
CraTtucTuyeckre MeToAbl ONMcaHNs NPOLLECCOB 06pa30BaHUA CLUUTLIX MONVMEPOB.
[MapameTpbl  ceTOK.  OCHOBHble  3aBUCMMOCTM  MeXZY  CTPYKTYPHbIMM
XapaKTepucTMkamu  NPOCTPAHCTBEHHO-CLUUTLIX  MonumepoB.  O6pa3osaHue
MPOCTPaHCTBEHHbIX CTPYKTYpP B 3/1aCTOMepax U UX AMHaMUKa. Buabl CLUMBAKOLLMX
areHToB 1 0COGEHHOCTM CTPOEHUs CEeTOK. BrmnsHue Tvna nonepeyHbIX CBSA3e Ha

MeXaHWYeCcKne CBOMCTBA CLUUTBIX 31aCTOMEPOB.



1.6. Cmecn nonvmepoB. VICTUHHbIE W KOMIOUAHbIE PacTBOPbI CMecel
MoOSIMMEPOB, MeXaHU3M CMeLleHNs W Tunbl (a3oBbIX CTPYKTYP B CMeCHAX
nofmmepoB. CMecu MOAMMEPOB KakK MaTpuubl ANA MOAyYeHUA MNOAMMEPHBIX
KOMMO3NUMOHHBLIX Matepuanos (MKM), cneungmka cuHtesa [MKM ¢ ux
nprMeHeHneM. MHOrOKOMMOHEHTHbIE CMeCK NOIMMEPOB.

1.7. MpupoaHble MoAnUMepbl U UX PasHOBMAHOCTW, METOAbl BblAeNeHns u3
MPUPOLHOrO Cbipbfl W UAEHTUPUKALMSA, MeToAbl MoAudukaumm. Llennonosa,
XWUTWH, XUTO3aH U UX MPOU3BOAHbIE. [prMMeHeHne NPUPOLHbLIX MOSIMMEPOB

1.8. Xumnyeckasa mopuukaumsa nonvmepos. OCHOBHble 3aKOHOMEPHOCTU
mMoauduKauum nonMMepoB. PeakUMOHHas CMOCOBGHOCTb PYHKUMOHA/IbHBIX TPpynn
MaKpPOMOJIEKY/T N HU3KOMOJEKY/IIPHBIX COeAMHEHNIA. DhEeKTbI LLenu 1 coceaHei
rpynnbl,  KOHMUrypauuoHHble W  KOH(OpMauMOHHble  3gihekTbl.  Peakuum
3aMelleHns B MOMMMEPHOM Uenu. BrvsHWe yCnoBMA Ha  KUHETUYECKMe
3aKOHOMEPHOCTM W CTpOeHWe obpasyowmuxcs nonuvepos. KomnosnumoHHas
HEeO4HOPOAHOCTb. Peakumn CTPYKTYPUPOBaHWA MOSIMMEPOB M MX OCOGEHHOCTW.
A3MeHeHMe  CBOWCTB  MO/IMMEPOB B pesynbTate  CTPYKTYPUPOBaHWS.
MeXXmMonekynsipHble peakumMm u 06pasoBaHMe TPeXMEePHbIX CeTOK. Peakuum
NPUCOESUHEHUNA, OTLLEMNIEHNS 1 30Mepr3aLmm

19. Knaccugmkaums NOMMMEPHBbIX  KOMMO3ULMOHHBLIX  MaTepuasioB U
MOMIMMEPHbIX HAHOKOMMO3WTOB. Buabl martepuasioB:  MoAVUMep-MosiMMepHble
cmecn, [MKM, apMupoBaHHble HenpepbiBHbIMKW, KOPOTKMMK  BOJIOKHaMU WY
NNaCTUYHBLIMW HaMOIHUTENAMM, AUCMEPCHO-HaMoIHEHHble TIKM, neHononnmvepsl,
MHOTrOKOMMNOHeHTHble NMKM.

BonokHoo6pasytoLpe nosivMMepbl U BO/IOKOHHbIE MOJIMMEPHbIE KOMMO3UTHI,
METO/bI MOSTyYEHNS U CTPYKTYpa.

Tunbl, ¢opMa W OCHOBHble CBOWCTBA apMUPYHOLUMX HanoMHUTENEN:
HenpepbIBHbIE CTEK/AHHbIE, YI/iepoaHble, 6OpHbIE, OpraHn4Yeckne v ap. BonokHa,
HUTW, JKIYrbl, POBWHIW, NEHTbl W TKaHW; KOPOTKME BOJIOKHA, MaTbl W3 HWUX;
HanoONHWUTENM  MJIOCKOCTHOW  CTPYKTYpbl.  DUNKO-XMMUS  MOBEPXHOCTU

HanoIHUTENEN.



Tunbl 1 cBoWcTBa MaTpuy, (TepMONJacTUYHble U TePMOPEaKTUBHbIE
NoIMMEPBI, NONNMEP-MOIMMEPHbIE CMeCK).

MeToabl NoNyYeHNs NONMMEPHbLIX KOMMO3ULMOHHbLIX MaTepuaios.

1.10. MexXgasHble fABMEeHWA Ha rpaHAUax pasfena nonvMMep-noMmep,
nosMMep-Teepgoe Teno. Agresus. BavsaHve Qopmbl, XMMUYECKOTO U (I13NYECKOTO
COCTOSIHWSA MOBEePXHOCTM Ha csoKcTBa MKM. Annpetbl. MeToabl XMMUYECKON ©
(hnsmnyeckor MmoandmKaums KoMnoHeHToB MNKM.

1.11. HaHokKOMMo3uTbl. TwWnbl WHrPeaNEeHTOB, MaTepuanbl W MeToApbl,
MPYMeHsieMbl 15 NOMyYeHUs HAHOKOMMO3UTOB. OCOGEHHOCTM UX MOMYy4YeHus U
OCHOBHble CBOWCTBA HAHOKOMMO3WTOB.

1.12. OCHOBbI TEXHOMOTMW MOMMEPOB N MOSIMMEPHBLIX KOMMO3ULNOHHBIX
MaTepuasioB. MeToabl NOMYyYeHWUs HanoSHUTENeRn, WX  (PaKUMOHMPOBaHME 1
06paboTKa, CrMocobbl  COBMELLUEHMS  (PYHKUMOHA/IbHBbIX  WHTPEAVNEHTOB W
NoNMMepHbIX Matpuy. TexHonorus nepepabotks nonmvepos un MKM B
NoNynpoayKTbl U U3LeNns.

TpagnLumMoHHbIE N HOBble 061aCTV NPUMEHEHMSI OIMIOMEPOB, MOIMMEPOB,
MKM 1 HaHOKOMMO3UTOB NPW PeLLeHUM HayUHbIX N TEXHUYECKUX 3aaad.

1.13. JecTpyKumnsa noinmMepoB 1 KOMMNO3ULMOHHLIX MaTepuanioB. OCHOBHbIE
BUAbI OECTPYKUMM: XMMUYECKas, TepMmuyeckast, TEPMOOKWUCUTENIbHAsA, (POTO- U
MexaHudyeckas. CrtapeHne nonmmepos. CTabuinsaums BbICOKOMOJEKY/IAPHBIX
COEIMHEHWIA. KnHeTuKa MexaHoAecTpyKUun NoSIMMEPOB. [Mpegen
MEXaHOLECTPYKUMM U MPUYMHBI ero CyllecTBoBaHUA. [lOHATME O CTOMKOCTY
MO/IMMEPOB Y KOMMO3ULMOHHbIX MaTepUaioB K BHELLUHM BO3LEeCTBUSAM.

1.14. ToptoyecTb nonumepoB UK ropeHue. OCHOBHblE  MpOLECChl,
MpoTeKaroLlme Npy ropeHnM B KOHAEHCUPOBAHHOW M ra3oBoi (hasax. Metoppl
CHVXXEHWA 1 NOBbILLEHNS TOPHOYECTN.

1.15. BropuyHaa nepepabotka nonnmepos MNMKM, OCHOBHble TEHAEHUMU U
COBPEMEHHOE COCTOSIHME. JKO/IOrMyeckne npobneMbl BTOPUYHOW NepepaboTKu
nonvvepos 1 MNKM.

2. dnsmka noanMepoB N NOSIMMEPHBLIX KOMMO3NUMOHHBLIX MaTEPUa/IOB.



2.1. KoH(hopMaLMOHHas CTaTUCTMKa NOIMMEPHbIX Lieneid. KoHgurypaums v
KOHopMaums  Makpomonekyn. OCHOBHble  MOAENU  MONUMEPHbLIX  Lienei:
CBO6GOHOCOU/IEHEHHASA Lerb, LeMnb C (PUKCMPOBAHHBIMU YriamMmu. XapaKTepuUCTUKK
pasmMepoB M (hOpMbl MOUMEPHBIX Lieneil. BHYTpeHHee BpalleHMe M MOBOPOTHas
nsomepus. Monnmepbl ¢ XnpanbHbIMK LieHTpaMn. KoHgopMauus MakpoMosekyn u
KOH(hopMaUMOoHHaA 3Heprusd. CTepeoperynsipHOCTb Y MUKPOCTPYKTYpa LEMnHbIX
mMonekyn.  MOKOCTb  NOMMMEPHbIX  Leneil 1 ee  XapaKTepuCTUKM.
TepmoguHaMmyeckasds W KUHETUYeCKas TMOKOCTb MakpoMosekyn. bBamkHue u
[a/lbHMe B3aMmofencTBus. PasMepbl U (POPMbI peasibHbIX LErHbIX MOMEeKyN 1 KX
3KCMNepuMeHTa/IbHOe onpeaeneHune. MNMoHATNE O CTATUCTUYECKOM CEerMeHTe.

2.2. BbICOKOMONEKYNAPHbIE  COeAVMHEHMA B pacTBope.  Xapakrep
B3aVMOJENCTBMA B pacTBopax MNOMMMepoB. TepmoAvMHaMMKa  PacTBOPOB
MO/IMMEPOB.

Teopna  dnopu-XarrnHca, [J-pacTBoputenib. OObeMHble  3(DEKTHI.
KOHUeHTppoBaHHbIE pacTBopbl MOANMEPOB. Pa3oBble AmarpaMmbl MOSMMEp-
pacTBopuTenb. MApoAMHAMMYeCKMe CBOWCTBA MaKpPOMOJIEKY/Sl B PacTBOpE.
Anddysns makpomosnekyn B pactsope. MeTofbl (PpakLMOHUPOBaHNA MOIMMEPOB.
PacTBOpbl  MOMMANEKTPONNTOB.  [MonvMepbl  Kak — Matpuubl  4nsa  TBepAbIX
3NeKTponnToB. MoHOMepBI.

2.3. ®u3snyeckme © (Pa3oBble COCTOSAHMSA MOSIMMEPOB: CTEKI000pa3HOe,
BbICOKO3/1aCTUYECKOE UM BA3KOTEKyyee. AMOP(PHbIE U  KPUCTAIIMYECKME
nofmmepbl. ®PasoBble MNEPeXofbl, MEeXaHU3M KpUcTansaumm U nnaefeHus
KpUcTannos. BrmsaHWe CTPYKTYpbl M BHELHWX BO3AENCTBMIA Ha (pas3oBble
nepexozpl.

24. CTpyKTypa W CBOWCTBa MO/UMEPHbIX CTeKon. CoBpeMEHHbIe
NpeacTaBfieHNss 06 amMOp(HOM COCTOSHUM UK CTPYKTYpe CTeK1006pasHbIX
nonnuvepoB. CTek/noBaHWe MNOMMMEPOB M METOAbl ero onpegeneHuns. Teopuwn
CTEK/I0BaHWA.  FBNeHVe BbIHYXAEHHOW 3nacTuyHocTW. [Mpupoga  60/MbLUMX
Aedopmauuin n gedopmarmini B 061aCT KpMOreHHbIX TeMnepartyp.

2.5. BbicOKOanacTmnyeckoe COCTOSIHME. OCHOBHbIe CBOMCTBa



BbICOKO3/1AaCTUYECKOrO  COCTOSHWUA  mosimmepoB.  CTaTUCTUYecKad — Teopus
Aedopmaumm makpomonekyn. CeToyHas Teopus BbICOKO3MaCTUUYHOCTN. OCHOBHOE
YpaBHeHWEe  KMHETUYECKOW Teopuu  BbICOKO3M1aCTUYHOCTU.  TepmoavHamumka
Aedhopmaumm anactomepos. Tepmoyrnpyras MHBepcusi. TensoBble 3PMEKTbI Mpu
Aedopmaumn. Kpuctannusaums 31acToMepos npu gegopmMarmn.

2.6. BA3KOoTeKyyee COCTOSIHME UM OCHOBbl  Peosiornv  MosIMMepoB.
3aKOHOMEpPHOCTU TeYeHUs pacniaBoB MOMMMEPOB, KpMBble TEYeHWs, 3aKOH
TEYEHUS, MEXaHW3M TeYeHMs. JDHeprus W 3JHTPONUS BASKOrO TeuyeHusd, WX
3aBMCUMOCTb MapaMeTpoB MOJIEKYNISAPHON CTPYKTYPbl M OT HanpshkKeHWUs CABUra.
3aBMCUMOCTb TensioTbl akTuBauum OT TemrnepaTtypbl. HbHOTOHOBCKAs BSA3KOCTb,
MeTOAbl OnpefenieHnss W 3aBUCUMOCTb  OT  MOJIEKYNIAAPHON  CTPYKTYpbl U
MOJIEKYNSAPHOA Maccbl NonvMMepa, Temnepatypbl. YpaBHeHne Bunbsamca-JlaHaena-
®eppu. NMPOUYHOCTHbIE XapaKTEPUCTUKN Pacn/iaBoB.

2.7. CTpyKTypa W CBOWCTBA KPUCTa//IMYECKMX TOSIMMEPOB. YC/OBUSA
06pa3zoBaHMs  KPUCTa/IIMYECKOrO COCTOSHMS B nonmumepax. OCHOBHble TUMbl
KPUCTININYECKUX CTPYKTYP MaKpOMOSIEKY/l. YMNakOBKa LEMHbIX MOMEeKyn B
Kpuctasinax. Mopdonornsa  KpUCT/IIMYECKMX  MOSIMMEPOB.  J1aMennspHble
Kpuctansbl.  Cgeponutbl. Kpuctannbl € BbINPAMIEHHbIMK - Uensamn.  CTeneHb
KPUCT/IIMYHOCTM U METO/bl ee OnpeaeneHuns, AedeKTbl NoMMEPHbIX KPUCTa/1I0B
n Ux npupoga. lonmmepHble MOHOKpPUCTaI/bI. Kpuctanimsaumsa U nnasfeHune
MofIMMepPoB, MEeTOAbl  uccregoBaHna.  Kpuctanimsaums K3 pa3baBneHHbIX
pacTBOPOB W pacnniaBoB. 3apofblllieobpasoBaHve U pocT. KuHeTMyeckas
Kpuctasimsaumm. [epBuyHasds M BTOpMYHaA  Kpuctasimsaums.  YactuyHoe
nnaeneHue N pekpuctamsaymsa.  ODkur  nonumepoB.  OCO6eHHOCTU
KpuCTa/iNM3aumm NoAMMepPOoB B MOIMMEPHBIX KOMMO3UTAX.

2.8. YXAKOKPUCT/IINYECKOE COCTOSIHME MOIMMEPOB. BAVMKHMIA 1 faNbHWIA
nopsAgoK. Tunbl cuMmeTpun. Me3oMopgHble cocTosHMA. OBnacTn MpUMeHeHUs
YXNAKOKPUCTAITNYECKUX MOSIMMEPOB.

2.9. OpueHTMpoBaHHOE COCTOAAHME nonvmepoB.  OcobeHHOCTU

OPNEHTNPOBAHHOIO COCTOAHUA MNnoJJInMepos. CTpOEHI/Ie n CBOWCTBA



OpPMEHTUPOBaHHbLIX MNoAMMepoB. CTPYKTypHble Mogenn. OCHOBHble MeToZpbl
OpWEeHTaLMN NOIMMEPOB Y METOAbI OLEHKMN.

2.10. MogenvpoBaHue MOMEKYNAPHON W  HaAMONEKYNAPHOW CTPYKTYp
O/IMrOMepOoB, MOJIMMEPOB U COMOJIMMEPOB B PacTBOPaXx, pacriaBax U noIMMepHbIX
TBEPAbLIX Te/l B aMOPGIHOM, MONYKPUCTANITMYECKOM KPUCTa/IIMYECKOM COCTOAHMAX.
MogennpoBaHne  MpoOLECCOB,  MPOTEKalWmMX Ha  Ccrtagum  06pa3oBaHUS
Makpomonekyn. MofenbHble NMpefCcTaBneHns 0 CMecax NnoavMepoB 1 NOANMEPOB C
BBEZEHHbLIMW B UX COCTaB PYHKLUMOHA/IbHBIMU UHTPEANEHTaMN.

2.11. PenakcaunOHHble ABMEHNA B NonvMMepax. PenakcauuMOHHBIA XapakTep
npoLeccos fdegopmaunn. mcTepesncHble npouecchl. Mon3yyects 1 penakcauus
HanpsbkeHus.  MpuvHuun  cynepnosvuyun.  CnekTp BpemMeH  penakcaumn wu
3anasfjplBaHus, AMHaMWYecKne CBOMCTBA MOMMMEPOB: KOMMJIEKCHbIA MOAY/b U
KOMMJIEKCHass  nofatamBoCcTb.  COOTHOLUEHME — MeXZy  KOMIM/EKCHbIM U
penakcauuMoHHbIM  MoAynaMW.  JIMHeHas  BSA3KOYMpPYrocTb. MpyHUMN
TemrnepaTypHO-BPEMEHHOI 3KBNBAIEHTHOCTW.

2.12. ®U3MKO-MeXaHNYeCKe CBOICTBA MOSIMMEPOB, [AehopMalMOHHbIe
cBoiCTBa. HanpshkeHue, gedopmauus n ynpyroctb. O606LeHHas hopma 3aKkoHa
['yka, n3MepeHve MoLynen ynpyroctu. VgeasbHoe nnacTUyecKoe Teno, Mpouecc
Pa3BUTMS MNacTUYECKUX aedopmaupid. BavaHWe ruapocTaTMyeckoro AasrieHus,
TemnepaTypbl 1 CKOPOCTK AeopMauun Ha Npeaen TeKY4YecTu.

Me)kaTOMHOe B3aUMOZENCTBME B MONAMMepax, AMHaMMKa W 3HepreTmka
PacTSXKEHMSI OTAENbHON MEXaTOMHOW CBSI3M W LIEMHOM MaKpoMOsieKynbl. oHATHE
O TeOopeTUYecKoW MPOYHOCTM nonmmMepoB. OCHOBHbIE TEOPUU  MPOYHOCTW:
OpoBaHa, I'pudhdutca, TepMogIyKTyaUMOHHasA, pefiakcalMoHHas.

[onroseyHocTb. KuHeTuuyeckasd Teopua  paspywleHuss.  OcobeHHOCTU
paspyLleHns TBepAbIX MOAMMEPOB M 31aCTOMEPOB. MexaHU3M 3/1aCTUYECKOro U
XPYnKoro paspyLueHus. O6pazoBaHe MUKPOTPELUMH. PacrpocTpaHeHue TPeLyH.
Crarunyeckas 1 guHaMmnyecKas ycTanocTb.

2.13. DneKTpuYeckne, OMTUYECKME WU MarHWTHbIE CBOMCTBa MOMMMEPOB U

MKM. JIMHeiHble W HeNuHeilHble 3MheKTbl B MOAMMEpPax W MOAUMEPHbIX



KOMNo3nTax.

CeHcopbl Ha 0cHOBe nonmepos 1 NMKM.

SNeKTpUYecKne  CBOWCTBA  MOIMMEPOB-AU3NEKTPUKOB U MOSIMMEPOB
MPOBOAHMKOB.  [ManekTpuyeckaa nonspusaumsd W OUMNONbHbIE  MOMEHTBI
nofMmepoB. [nanekTpuyeckas MPOHULAEMOCTb W AWU3NEKTPUYECKUe MoTepwu,
MNPoYHOCTL nonmMmepoB M TKM. 3nekTpusaums MoMMEPOB N 3N1eKTPUYECKUN
Npo6oM.

JonvpoBaHve NONUCONPSAXEHHbIX MOMMMEPOB: CUHTETUYECKUe MeTas/bl U
METOAbl  WUX  MNOMy4YeHus.  ONEeKTpUYecKMe U OMNTUYECKMe  CBOMCTBA
MOMINCONPAXEHHbIX MoSIMMepoB. [MepcnekTuBbl MCNONb30BaHUSA
MOSIMCONPSDKEHHBIX  MOSIMMEPOB  [4/19  CO3[4aHUA  MOSIMMEPHON  3MIEKTPOHUKM,
BK/IOYAIOLLEN  BbICOKOMPOBOAALLME,  MOMEBble,  3MEKTPOIIOMUHECLEHTHbIE,
HENMHENHO-0NTUYECKIME 3/IEMEHTbI U YCTPOIACTBA.

MarHetoconpoTtusneHne nonumepos N NKM. TIKM ¢ BbICOKMMU W
HU3KUMW  3HAYEHUSAMM  KOMIMJIEKCHON  OU3NEKTPUYECKOM U MarHUTHOM
MPOHML,AEMOCTEN, CBA3b MEXY COCTaBOM N CTPYKTYPOI, METOAbI OnpesesieHus.

2.14. OnNTUYecKMe CBOCTBA MOIMMEPOB: KO3IMMULMEHT CBETOMPOMNYCKaHWS,
CMNEKTPa/IbHbIA  KO3(h(IMUMEHT MpPOMyCKaHUs, CBETOCTOMKOCTb, CBETOpacCesiHue,
MokasaTe/b  MPeNOMIEHNS W OMTUYECKUIA  KOIPMUUMEHT  HANPsHXKeHUs U
ONTMYECKass HETePMOCTOMKOCTb.  PakTopbl, ONpefeNnstolme YpPOBeHb  3TUX
nokasarteneil. CtapeHne onTUYECKMX MOINMEPOB.

2.15. Tennoguanyeckne ceoictea nonumepos u  TKM. T1noTHOCTb
nonnvepoB. OCOBGEHHOCTU TEM/IOBOr0 PacLUMPEHNs MoAnMepoB. TensoeMKOCTb.
TennonpoBOAHOCTL M TeMMepaTyponpoBoAHOCTL nonvmepos v MNKM. Mogenu
TPaHCMOPTHbLIX MPOLECCOB. BNnAHME OCHOBHLIX NMapamMeTpoB MOSMMEPOB U ApYTnX
nHrpeameHToB NMKM Ha nx Tensopusnyeckne CBOMCTBA.

2.16. TpeHume wn wn3HOC nosmmepoB. OCOGEHHOCTM TPEHUS MOIMMEPOB.
MpupoZa M MexaHU3M TpeHus. 3aKOH TpPeHus, BUAHWE BPEMEHW KOHTaKTa,
CKOPOCTU  CKOMbXEHNA 1 TEMMEpATYpbI. 3Hoc nonumvepoB. CBA3b  ABMEHUI

TPEHUSS W M3HOCA. YCTANOCTHbIA  WM3HOC, abpasuBHbLIA  W3HOC,  06LIMe



3aKOHOMEPHOCTW, B/IMSIHNE BHELUHMX (DaKTOPOB.

2.17. T1poHMLaeMoCTb NONAMMepoB. [a30MpoHMLLAeMOCTL  MOIMMEPOB
Anddysms B nonumepax. Copbums razos v napos. oHHbIM 06MeH. CenekTrBHas
NPOHNLIAEMOCTb MOMNMEPHBIX MaTepuasioB, MeTOAbI OnpeseneHus

2.18. TepmognHamnKa COBMECTMMOCTW nonvumepoB. das3oBas CTPYKTypa W
mMophonorna. MakpomexaHuka CMeceil MosiMmepoB, Aedopmaums 1 paspyLleHune
TBEPAbIX Te/1 HA OCHOBE, MOJIMMEPHBLIX CMECEA.

2.19. Mex®asHble fBNeHUs Ha TrpaHWUax pasfdena nonmvep-nonnvep,
nonnmMep- TBepaoe Teno. Afresuns. TepMogMHamyKa B3aMMOAENCTBUA KOMMOHEHT
B MO/IMMEPHbIX cMecsix 1 MKM. CTpyKTypa 1 CBOCTBa MeX®Da3HbIX CI0EB.

2.20. ®usmyeckne ceoitctBa MKM: MNPOYHOCTb, BA3KOCTb PaspyLLEHWS,
YCTa/IOCTHas BbIHOC/IMBOCTbL. YTpyrve v Baskoynpyrue csoictea NKM. Mogenn,
onucbiBaroLlme 3aBMCMMOCTb  Moayna ynpyroctu KM 0T  XapakTepucTtuk
KOMMOHEHTOB.

TennoBoe  paclmpeHwe, Tenio- W 3neKTponpoBogHocTb  KM.
OCO6GEHHOCTM 3aBUCUMMOCTEN hranyeckmnx ceoicTts MKM OT Tuna HanonHUTENs U
pacrnpegeneHns HarnonHUTeNein B KOMMO3ULMOHHOM MaTepuane

2.21. HaHokoMno3uTbl. HanonHWTenn ¢ HAHOMETPOBLIM Pa3MepPOBbIM
pasMepoM 4acTuy,. CTpyKTypa M CBOWCTBA HAHOKOMMO3UTOB. HaHOKOMMO3UTbI C
HOBbIMW  ONTUYECKUMMW,  3/IEKTPOHHLIMKW, MarHUTHLIMW,  3IEKTPUYECKUMN  ©
APYTUMU (PYHKUMAMU C MPUMEHEHVEM YT/IEPOAHBIX HAHOTPYOOK, (y/inepeHos,
MEeTa/I/I0B N OKCU0B MeTa/1/10B.

2.22. NoHATVEe O npumeHeHUN nonumepoB U NMKM B (PYHKUMOHABbHBIX W
NHTENNEeKTyasbHbIX (Smart) cTpykTypax. [onvmvepHble matepuasbl, NPUMeHsSeMbIe
AN VX MO/TYHEeHMs: CBSA3b MeXAY WX KOMMOHOBKOW, BHELUHMMW BO3L4ENCTBUSMU U
OTKNMKOM. CeHCUTMBHble U aganTusHble MIMKM. lNonuvepHble mMatepuanbl Ans
HUX. TepmMo- W ()OTOXPOMHbIE, XWMOTPOHHbIE, TEH304YBCTBUTE/IbBbIE U AP
MaTtepuanbl NS MHTENNEKTYa/IbHbIX CTPYKTYP.

3. MeToabl nccnefoBaHNA MOANUMEPOB M NOMMMEPHLIX KOMMO3ULUMOHHbIX

MaTepuaros.



3.1. OcCO06eHHOCTM MPUMEHEHUS (U3NYECKMX METOLOB [N U3YYeHUs
CTPYKTYpPbl W CBOWCTB O/IMrOMEPOB, MOAMMEPOB, MOMMEPHbLIX MaTepuaioB U
MOIMMEPHbIX KOMMO3UTOB. MeTofbl 06paboTKM 3KCMEePUMEHTASIbHBIX AaHHbIX U
onpegeneHve  LOCTOBEPHOCTW  MOMYYEHHbIX  Pe3y/bTaToB:  [LOBEPUTESIbHbIN
MHTEpPBas1, OTHOCUTE/IbHasA 1 abCOMOTHAsA MOrPELLIHOCTU U3MEPEHMWIA.

JKCMnepnMeHTa/IbHble MeTOAbl UCCefoBaHUA CTPYKTYPbl MakpOMOSEKY/ B
pactBope  (BMCKO3MMETpWs,  CBETOpaccesHue,  CefuMMeHTaums,  ABOMHOe
Ny4venpenomneHue).

3.2. CnekTpockonusa nonumepos: MK, MHIMBO, KP. Crneyudunka MeToaos u
33724, peLlaemMble ¢ UX MPUMEHEHNEM.

3.3. ®NyopecUeHTHbI aHan3 NoanMMepoB.

3.4. DNeKTPOHHbIA W SAEPHBIA NapamMarHUTHbLIA pe3oHaHCbl. CyLLIHOCTb
MeTOJ0B, annapatypa, 061acTi npuMeHeHWs. MeTtofd CrvMHOBON MeTkn. AMP
BbICOKOIO M HU3KOr0 paspeLleHus.

3.5. Tennotmsnyeckne Metodbl. Aunatometpus, AnddepeHUmanbHbIA
TEePMUYECKNIA aHaNM3. KanoprMeTpuyeckme MeTospl.

3.6. Macc-cnektpomeTtpus. CylHOCTb MeTOAa, annapartypa, 06nacTu
npvMeHeHns. BpemanponeTHas mMacc-CrneKTpoMeTpus.

3.7. PeHTreHOCTPYKTYPHbIA aHanM3 MonvMMepoB. M3yyeHne pa3smepoB U
OpVEHTALMMN YNOPSAA0UEHHbIX 06/1aCTeil KPUCTANIIMYECKMX NONMMEPOB. Bosblumne
nepvofpbl B nosimmepax. Cneumdguka nccnefoaHust cmecein nonnmepos u NKM.

3.8. OnTnyeckas 1 3NeKTPOHHasA MUKPOCKOMUS.

3.9. ®U3NKO-MexaHNYecKne MeTodbl. TepMOMeXaHUYeCKMIA METOL,

3.10. HepaspyLuaroLme metoasl nccnegosaHna NMKM.

3.11. [AuHamun4yeckne meToabl.  [AunanekTpuyeckad U MeXaHW4Yeckas
CMEKTPOCKOMUA.

3.12. OnekTpodunsnyeckme MeTOAbl MCCMefoBaHUA CBOWCTB MOMMMEPOB U
MKM.

3.13. TyHHenbHaa MUKPOCKONUS.

3.14. Monaporpagus 1 Apyrue aNeKTPOXMMNYECKME METOABI.



3.15. TpaHCnopTHble MeToAbl ANs MuccreaoBaHus nonmmepos. Ob6palleHHas
W reflb-NPoHMKaroLLas xpomarorpagus.

3.16. OcobeHHOCTM METOA0B WCCNefOBaHUA HAHOKOMMO3UTOB WU UX
NHIPeaVEHTOB.

B/TOK KOHTPOJIbHbBIX BOTNMPOCOB.

1 TlpoucxoxgeHue nonvMmepoB. YTo Takoe nonumepbl? Kak MOCTPOEHbI
nonnvepbI?
2. Knaccugmkaums nonMmepos.
3. CBOOOAHO-paanKanbHas nonmMepusaums.
4. loHHaa nonnmepusauus.
5. KoopanHauynoHHasa nonvmepusaums.
6. CrtyneHyataa nonuvepunsaums. [lonvkoHAeHcaumsa. [onnnpucoeguHeHue.
[MonvmMepmsaunsa ¢ pacKpbITUEM LK.
7. Ocobble TUMbl  NONMMEPU3ALMOHHBIX  peakUuMin.  DNeKTPOXMMUYECKas
nonMMepmsauma. Peakuun nonvMepusaumn, MPOUCXOAALLME MO MeXaHu3My
meTaTe3unca.
8. Crnocobbl NpoBeAeHNs NonMMepU3aLLmn.
9. Crnocobbl NpoBeAeHNs NOMNKOHAEHCaLN,
CpefHeuuncnoas, cpefHeMaccoBas 1 CpeHEBA3KOCTHAA MOSIEKYNAPHbIE MaCChb!.
10. MonekynsapHasa Macca 1 CTeneHb NoIMMepusaLni.
11. MonnaucnepHoOCTb U pacnpeieneHye no MoneKyspHbIM Maccam B NonavMepax.
12. Pa3mepbl MOMMMEPHBLIX MOSIEKY/I.
13. KrHeTrKa LienHoin pagnkanbHOW noanvepusagum.
14. KMHeTMKa KaTUOHHOW M aHWMOHHOW NOonMMepu3aLmn.
15. KnHeTrka NonnKoHAeHcaumn.
16.  MUKPOCTPYKTYpbl  MO/UMEPOB,  OOYC/IOB/IEHHbIE  XMMWYECKM U
reoOMeTPUYECKMM CTPOEHMEM MaKPOMOEKY/bI.
17. Yt0 Takoe TemnepaTypa nepexoa B CTEK1I006pa3HOe COCTOSAHME?
18. Cteki006pasHble TBEpAble Tea 1 Nepexos B CTeknoobpasHOe COCTOSHYE.

19. [Mepexobl B nonnmMepax u cBA3aHHbIE C HUMMK CBOWCTBA.



20.

(DaKTopr, BAMAKOLWNE Ha TEMNEPATYPY CTEKNOBaHUA.

21. TemnepaTypa CTEK/IOBAHNA U TOUKa MN/1aBNEHNS.

22.
23.
24,
25.

KpucTannunyeckune TBepable Tena v UX PEHTreHOCTPYKTYPHbIV aHau3.
Monumepbl 1 AUdPaKLMsS PEHTTEHOBCKUX NTyYeld.
CTeneHb KpMCTaNMYHOCTI MOSIMMEPOB.

Kpuctannusauyma nonvMmepoB. PakTopbl, BAUAIOLWIME Ha KpUCTa/In3aLnio

MoNMEpPOB.

26.
27.
28.
29,
30.
3L.
32.
33.
34,
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45,
46.

Kpuctannutel, ceponutbl 1 NOANMEPHbIE MOHOKPUCTAI/IBI.
BnunsHue cTeneHn KpUCTa/INIMYHOCTM Ha CBOMCTBA MOJIMMEPOB.
PafnKanbHaa cononmmepursaLms.

loHHasa cononumepur3saLms.

CononnkoHaeHcaLms.

[Monnatunex.

[MonvnponuneH.

Monuctupon.

[onnakpunoHUTPUN.

MonumeTunmMeTakpunart.

[Monmagunpbl CNOXKHBbIE.

MonupopmManbaerug,.

MonunapaeHuneH.

Monnkap6oHarbl.

MonucynbgoH.l.

Monunmnapi.

Monvamnabl.

[MonnypeTaHsbl.

[MonuBMHMNaLeTaT.

[MONMBUHMNOBBIA CMIMPT.

[MonmBuHMNXNOPUA.



47. TlonuteTpadTOPITUIEH.

48. TlonnbyTunneH n NoANN306yTHUNEH.[10/TMN30MNPEH.

49. MMonnbyTaguneH.

50. MNonuxnoponpeH.

51. ®eHongopmanbaernaHble CMofbl.

52. Mou4eBrHO(opMasbAernHble 1 MenammHoopMasibaerniHole CMosbl.
53. DNoKcuAaHbIE NOUMEPBI.

54. KpeMHuIcoaepykaLLme noanmMepsl.

55. Llennronosa 1 ee Npon3BofHbIe

56. Tunbl 4eCTPYKUUN NONMMEPOB.

57. JecTpyKumsi NOAMMEPOB MOA, AeNCTBMEM pa3NNYHbIX (DaKTOPOB (Tenna, Ku1cmo
poja, 030Ha, Y®-cBeTa MU T.4.).

58. MexaH13M OKUCNEHUA KayudyKa.

59. OkncnnTenbHas AeCTPYKUNA HACbILLEHHbIX NONNMEPOB.

60. OkncneHve eHongopmanbaervaHbIX CMosl.

61. OKuncneHe 3nacTomMepoB 030HOM.

62. AHTMOKCUAaHTbI. POTOCTabUNN3ATOPI.

63. M'maponus, aungonns, ammHOAN3, rT’MAPUPOBaHMe NOIMMEPOB.

64. Peakunn npucoeguHEHNA 1 3aMeLLEHIS.

65. Peakunn pasfinyHbIX YHKUNOHABbHBIX rpymr.

66. PeakUuun UMKNU3aLMM U CLUMBAHWA.

67. MoanrKauma NPoMbILLIEHHbLIX NOAMMEPOB.

68. PacTBOpeHMe nonMmepos.

69. TepmomMHaMmnKa pacTBOPEHUA MOMMEPOB. PacTBOPMMOCTb KPUCTAI/IMYECKUX
1 aMOPQHBIX MOIMMEPOB. BnvsaHWe MOIEKYIAPHONO Beca Ha pacTBOPUMOCTb.
70. BA3KOCTb M MOMIEKYNAPHbIA BEC.

71. BA3KOCTb KOHUEHTPUPOBAHHbLIX MOMMMEPHbLIX PacTBOPOB.

72. nacTOMEpPHbIe MaTepuarbl.

73. BonoKHO 06pa3ytoLLme NofMMepsbl.

74. I'nacTnyeckme matepuasibl.



75. Peoniorma nonmmepHbIX MaTepunasios.

76. YpaBHeHue ['yka 1 HbOTOHA.

77. Mogenu BAskoynpyroctu Makceenna un ®doirra.

78. [ethopmaLlMoHHOe noBeAeHre NOMMMEPHbIX MaTepuasios.
79. Penakcaumsa v nonsyyecTs.

80. OCHOBHbIe cnocobbl NepepaboTKM MNONNMEPOB.
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