[NPOI'PAMMA-MVHUMYM
KaHIUAATCKOTO SK3aMEHa IO CIIEeUATbHOCTH
02.00.06 «BbicokOMOJIeKYJISIPHbIE COCMHEHUS»

10 XUMHUYCCKUM, q)HSI/IKO-MaTeMaTI/I‘—IeCKI/IM
U TCXHUYCCKHUM HayKaM

BBenenune

B OCHOBY HaCTOfIHIefI mporpaMmbl IMOJIOKEHBI CICAYIOIHUE AUCHUIUIMHBL: XUMHA IMOJMMEPOB M HNOJIUMEPHBIX
KOMIIO3UIIMOHHBIX MAaTEpHUaJIOB, (I)I/ISI/IKEI MOJIMMEPOB M MOJUMCPHBIX KOMIIO3UIIMOHHBIX MATEPHUATIOB U METObL
HCCJICAOBaHUA TTOJIMMEPOB U MOJIUMEPHBIX KOMITO3MIIMOHHBIX MAaTCpHUAIOB. ]IaHHaSI mporpaMma SABJISACTCA €IMHOM
10 CMEXKHBIM OTPAC/IAM HAyK — XUMHUYCCKUM, Q)HSHKO-MaTeMaTI/I‘leCKI/IM U TCXHHUYCCKHUM.

[Tporpamma pa3paboTaHa SKCIEPTHBIM COBETOM BrhICIIeH aTTecTanlmOHHON KOMHUCCHE MuHHCTEpCTBA 00pa30BaHUS
Poccuiickoit @enepanuu mo XuMuU (IO OPTAaHUYECKOW XUMUH) MPH ydacTUU VHCTUTYyTa XUMHYSCKON (PH3UKH WM.
H.C. CemenoBa PAH u MHcTUTyTa CHHTETHYECKUX NoIuMepHBIX MaTepuanos uM. H.C. Enukononosa PAH.

1. XumMus n0JIMMEpPOB M MOJTMMEPHbIX
KOMIIO3MIIMOHHBIX MAaTEPHAIOB

1.1. BBICOKOMOHCKyHﬂpHLIC COCAMHCHUA KaK HaAykKa, 00BEKTaMHU HCCIICIOBaHHI KOTOpOﬁ ABJIIAIOTCA
MAaKpOMOJICKYJIbI CUHTETUYCCKOTO U MPUPOJHOI0 MPOUCXOKACHUSA, COCTOALINE U3 MHOI'OKPATHO MOBTOPAIOIIUXCS
CTPYKTYPHBIX €AWMHHUL, COCAMHCHHBIX XUMHWYCCKUMU CBA3SAMU, U COACPIKAIINC B TJIaBHOM nenr atoMhbl yrjiepoaa, a
TaKXX€ KHUCJIOpoJa, a30Ta U CEPhI.

Knaccudukanms n HOMEHKIaTypa MOHOMEPOB, OJIMTOMEPOB M TMOIUMEPOB. OCOOEHHOCTH HX XHMHYECKOTO
cTpoeHns. CHHTETHUECKHE OpraHHYECKHE, SIIEMEHTOOPTaHNIECKHE, HEOPraHMYECKNUE U TIPHUPOIHBIE TIOJTUMEPBI.

CuHTeTHYeCKMEe OpraHMYecKHe, 3JIeMEHTOOPraHnYecKne, HeOpraHu4eckue MOJMMepbl —
MoJIy4YeHHe, CBOWCTBA W TNPUMEHeHHe. AJIKHJAHbIe TMOJUMEpPbl, OOpopraHuyYecKue
NOJIUMeEpbI, Kap/0Bble NOJIUTeTepPoaApHIIeHbI, Kap0aMuIHbIe u
MeJlaMuHO(opMaJIbaeruIHbIe MoJIMMepHI, KOOPAMHALIMOHHbIE NoJIMMepHl,
KPEeMHUIOPraHuYecKrue MOJUMEpPbl, NOJHAKPWIOHUTPUJ, MOJUAMMABI (AaHWA, KANPOH,
JHAHT,(PEHUJIOH), MOJIUAPUJIATHI, MOJTHUUMUIBI, MOJIUMEPbI AKPUIOBOH M MeTAKPUJIOBOM
KHCJIOT M HX NPOM3BOAHBIX, NOJMMEpPbl IMEHOBBLIX YIJIeBOAOPOAOB (MOJIUOyTaaueH,
MOJIMU30MIPEeH, IOJHUXJIOPOIPEH), NOJMBUHHWIOBBI CHHPT W e€ro IMpPOHU3BOJAHBIE,
NOJTUKApOOHAThI, MOJMMEpPbl TaJOreHIPOU3BOAHBIX HelNpeAeJdbHbIX YIJIEBOJOPOI0B
(MOTMBUHUIXJIOPH], MOJIMBUHUJIEICHXJIOPH L, noJurTeTpadTopITHICH u Ap.).
NoJIHoJIe(pUHBI, NOJMCONPSIKEHHbIEe MOJauMepbl ( MNOJHALICTHJIEH, MOJHIMALleTHIIEH,
KapOWH, NOJMAHWINH, NOJU(PeHUIeHBUHUIEH, MNOJUTHO(EH M [Ap.), TePMOCTOHKHe
NOJIUTeTePOAPHIIEHbl  IUKJIOLENHOI0  CTPOeHHusi  (NMOJMMHAbI,  IOJHMOKCAANUA30.IbI,
NM0JIMOEH3MMHUAA30/1bI M AP.), NOJUCTHPOJI, MOJUYPETAHbl, MOJAU(EHNICH, MOJUKCHINJICH,
nojMpocdasensl, MoauITHIEHTepedTaIaAT, NOMUIPHUPAKPHIATEI, NPOCTHIE NMOJIUIPUPBI
(mosmmdopmanbaerua, MOJUITHICHOKCHI, NMEHTOH, MOJUAPUJICHCYJIbL(OHOKCHUIABI WU [p.),
(penospopmasibaernHble MOJUMeEPBHI, IMOKCHAHBIE OJTUMepbl. CHHTE3 MOHOMEPOB /LISl UX
MOJIyYeHHsl.

[MosmmancnepcHOCTh, MOJIEKYJISPHAsE Macca, cTeneHb MOJMMEPH3AlUH, MOJEKYJISIPHO-
MaccoBOe pacnpenesieHHe 0JTUroMepoB u noaumepoB. Ctepeoxumusi mojaumepos. [lonsTue
Pa3HO3BEHHOCTH B HOJIl/lMepHOi;I XMMHH.



1.2. Peakiuu mosry4eHHs: OJTUTOMEPOB U BEICOKOMOJIEKYIISIPHBIX coeuHeHuil. [Tommmepusanns u
COTIOJIMMEPHU3AIH: pafuKanbHas, KATHOHHAS, aHHOHHAs! U MOHHO-KOOPIMHALIMOHHAS, OCOOCHHOCTH YKa3aHHBIX
MOJMMEPHU3alMOHHBIX IpoueccoB. [lonuMepusanus B pacTBope, B Macce, B CyCIEH3HH, B OMYIIbCUH, B TBEPAOI
¢aze. TepmogrHAMHKA TTOIMMEPHU3ALIOHHBIX IIPOLIECCOB.

PagukanpHas momumepusanus u ee MexaHu3M. CTpOeHHEe MOHOMEPOB U CITOCOOHOCTh MX K MOJIMMEPU3AIUH,
METOJIbl MHULIMKMpOBaHus. KuHeTHka paluKkaabHON MOJMMEPHU3AIMI U YpaBHEHHUE CKOPOCTH MOJTUMEPHU3aIUH.
Bnmsiane paznimaHbX (pakTOpoB HAa MOJNEKYISAPHYIO MAacCy U MOJEKYJISIPHO-MAaCcCOBOE paclpeieieHue momMepa.
TTonsTHE O NIMHE KMHETHYECKON IIEITH.

VHruOuTops! 1 peryssTopsl paaukainbHoH nonuMepusanuu. Ooparumoe nHruOuposanue. PagrukanpHas
MOJIMMEpH3aNus MPH TITyOOKHX CTeNeHsX npespamieHus. [ enb-agdexr. CriocoOs! npoBeieHHs paAnKaIbHOH
MOJMMEPH3ALIuK: B Macce, pacTBOpe, TBeplo (ase, B CyCHEeH3UsX.

OMynbCHOHHAS MTOTMMEpU3ans 1 ee 0coOeHHOCTH. KiMHeTHKa 1 MEXaHN3MBbI SMYJIbCHOHHOM MOJINMEPH3ALUH.

ComnonrmMepu3zanus, ee MeXaHi3M U OCHOBHBIE 3aKOHOMEPHOCTH. YpaBHEHHE COCTaBa cornoynumepa. KoHcTaHTh
COTIOJIMMEPHU3AIIH U X (PU3HNUCCKUIT CMBICI. CBSI3b CTPOCHUS MOHOMEPOB C MX PEAKIIMOHHOM CITIOCOOHOCTHIO.
Bnmsiaue cpenpl, qasnenus u remnepatypsl. Cxema Q-e Andpes u [Ipaiica. CtaTucTiueckue, MpUBUTHIE U OJIOK-
COTOJIMMEPHI.

WonHas, KaTHOHHAS M aHHOHHAS, TIOJTMMepu3anusl. PeakiimoHHas ClIOCOOHOCTh MOHOMEPOB B HOHHBIX PEAKIIUIX.
Karanuzatops! u cokaranu3aropsl. MexaHu3MeI nporecca. OOpa3oBaHe akKTUBHOTO IICHTPA, POCT M OOPHIB IICTIH.
CKOpOCTH dJIeMEHTapHBIX peakiuid. CKOPOCTh MPOIECCOB KATHOHHONW U aHMOHHOW MTOJIMMEPHU3AINH, BIUSHUE
Cpelbl U TeMIIepaTyphbl Ha KHHETHKY U TOJIMIUCIIEPCHOCTh 00pa3yroIuXxcs moauMepoB. [Ipumepsl 00pa3oBaHus
<OKUBBIX» TIOJIMMEPHBIX LENEH.

COHOHI/IMCPI/IBaHI/IH KaTHOHHAaA U aHWOHHasi.

HonHo-KOOpAMHAIIMOHHAS TIoJMMepu3anus 1 ee ocodennoctr. Karammzartops! Llurnepa—Harra. Monno-
KOOpAUHAITMOHHAA MMOJIUMEPHU3AIIA Ha JIMTUEBBIX KaTaJn3aTopax.

MeTannoueHoBbIi KaTaau3, MEXaHU3M U KUHETUKA PeaKIuil.
Crepeopery isipHbIe MOJUMEPBI U YCIIOBHSI UX MOJYUYCHUsI. MeXaHu3M cTepeocrnenuhuIecKoi MoJuMepH3allHy.
[Momunpucoenuuenne. MexaHn3M 00pa3oBaHUs MTOTNYPETAHOB, MTOJIUKAPOAMHUIOB H SIIOKCUIHBIX TOJIUMEPOB.

[NonukoHeHcanus: paBHOBECHAs: U HEpaBHOBECHasl. THUIIBI XUMUYECKHX PEaKLUil MOJIMKOHICH ALY,
@OyHKINOHAILHOCTH MOHOMEPOB, OJIATOMEPOB U €€ 3HaueHHe. PeakImoHHast CHOCOOHOCTh (DYHKIIMOHATIBHBIX
rpynn. KataiusaTopsl.

PaBHOBecHas MoNMKOHIEH AU U ee MexaHU3M. KuHeTnka paBHOBECHON MOJIMKOHACHCAIIMH. 3aBUCUMOCTD
MOJIEKYJIIPHOM Macchl MOJIUMEPA OT COOTHOUIEHUS HCXOHBIX MOHOMEPOB; IIPAaBUIIO HEIKBUBAIEHTHOCTH
¢byHKIMOHANBHBIX TpyHIL. COCOOBI MPOBEICHUS PABHOBECHOH MOJIMKOH/ICHCAIINH.

HepasnosecHas nonukonaecanus. THITEI HEpaBHOBECHBIX peakiuid. CIIocoOBI IpOBEIeHHUSI HEPaBHOBECHON
MOJIMKOH/ICHCAMH. 3aKOHOMEPHOCTH HEPaBHOBECHOH MOJMKOHIeHCAanU. Mexda3Hasi MOJIMKOHICHCAIIHS.
MexaHHU3M peakiy U €€ OCHOBHBIE 3aKOHOMepHOCTU. HepaBHOBECHAS MONMKOHAEHC AU B PaCTBOPE.
AKIENTOPHO-KATAJIUTHYECKAS MOJTUKOHACHCALIUS.

CoBMmecTHas TONUKOHICHCALINS M €€ XapaKTePHbIE 0COOCHHOCTH B CIIydae paBHOBECHON M HEPaBHOBECHOM
MTOJMKOHCHCAIH. TpexMepHas ITONMUKOHICHCANUS U e¢ 3aKOHOMEPHOCTH. BiusHue QyHKIIMOHATEHOCTH
HCXOJHBIX COeTUHEHNH. Pa3HO3BEHHOCTH MTOJMMEPOB, TIOTYYaeMBIX METOJAMH TTOJIMKOHICHCAIIHH.

1.3. CuHTE3 MOHOMEPOB U MOJHCOMPSKECHHBIX ITOJIMMEPOB HA X OCHOBE, XUMHUECKOE CTPOCHHUE, MOJICKYJISIpHAs 1
HAJMOJIEKYJIIpHAs CTPYKTYpa TUITUYHBIX ITOJIMCONPSDKEHHBIX OTMMEPOB: MOIHAIETUIICHA, TOJIMANALIETUIICHOB,
MOJTMAHWINHOB, MOMH(EHIIICHBUHUIICHOB, TIOMUTHO(EHOB | Ap., IIOHATHE 00 NX 3JIEKTPOHHOH CTPYKType. CBsI3b



MEKIy METOAaMH MX CHHTE3a M CTPOCHHEM. XUMHUYCCKas U DJICKTPOXUMHYCCKasT MOAU(DUKAITUS TOJIMCOPSHKECHHBIX
MTOJIIMEPOB.

1.4. OcHOBHBIE NTPU3HAKH PA3BETBICHHBIX MTOJMMEPOB U METO/IBI CHHTE3a, MX KOH(PUTYpalys (Ha YpOBHSX 3BEHA,
LIeTH, TTPUCOSINHEH S 3BEHbEB, IIPHCOCANHEHNUS OJIOKOB) U KOHpOpManusi. PaKkTopsl, ONpeesFoLHe
koH(popManoHHbIe iepexoabl. CTpYKTypHas MOIU(HKAIMS U HaJIMOJIEKYJIsIpHas CTpYKTypa. CBepXpa3BeTBIICHHbIC
MOJIMMEPHI ¥ JCHAPUMEPHI, X CHHTE3 H OCOOCHHOCTH CTPOCHUSI.

1.5. Cruutble nonuMepsl. THUIBI CIIUTHIX TOTUMEPOB. DOPMUPOBAHUE TPEXMEPHBIX CTPYKTYP B MPOLIECCE CUHTE3A U
XAMAYECKHX MPEBPAIICHUI B MaKpoMoJeKyaax. CITUTHIE )KECTKOIICTTHBIE U 3JaCTUYHBIC TIOJMMEPHI.
CTaTHUCTUCTHYCCKIE METOIBI OIIMCAHUS MPOIECCOB 00Pa30BAHUS CIIUTHIX MOJUMEPOB. [lapaMeTphl CeTOK.
OCHOBHBIE 3aBUCUMOCTH MEKIY CTPYKTYPHBIMH XapaKTePUCTUKAMU MPOCTPAHCTBEHHO CUIMTHIX MOJUMEPOB.
O06pa3oBaHue MPOCTPAHCTBEHHBIX CTPYKTYP B 371aCTOMEPAX M UX AMHAMHKA. BBl CIIMBAIOIINX areHTOB U
0COOCHHOCTH CTPOCHHS CETOK. BIIMsHIE THITA IONIEPEYHBIX CBsI3eH Ha MEXaHMUYCCKHE CBOMCTBA CITUTHIX
3J1aCTOMEPOB.

1.6. Cmecu nonmumepoB. VICTHHHBIE U KOJIOUIHBIE PACTBOPBI CMECEH MONUMEPOB, MEXaHU3M CMELICHUS U TUIIBI
(ha30BBIX CTPYKTYP B CMECSX OJUMEpoB. CMeCcH TIOJIMMEPOB KaK MaTPHIIBI ISl TIOTyUEHHS TIOTMMEPHBIX
KOMITO3MLMOHHBIX MaTepuanos (IIKM), ciienuduka cunresa [IKM ¢ ux npumenenneM. MHOTOKOMITOHEHTHBIE
CMECH TTOJIMMEPOB.

1.7. IlpupoaHbIE TIOMUMEPHI U UX PAa3HOBHAHOCTH, METOBI BBIICJICHHS U3 IPUPOTHOTO CHIPhS U HACHTH(UKALNH,
MeTo bl MoanuKanuy. Llemonosa, XUTHH, XUTO3aH U UX Npo3BoAHbIE. [IppuMeHeHne MpupoaHBIX TOIUMEPOB.

1.8. Xumwuueckast MoauduKaius moaumMepoB. OCHOBHBIC 3aKOHOMEPHOCTH MOIUGUKAIMH TTOJTHUMEPOB.
PeakunonHast crtocoOHOCTh (DYHKIIHOHATIBHBIX IPYIII MAKPOMOJIEKYJI U HU3KOMOJIEKYJISIPHBIX COSJANHEHUIA.

O dexTs! IenmH U coceqHeH rpymITel, KOH(PUTYpannOHHBIE M KOH(pOpMannoHHbIE 3G ¢eKTsl. Peakiny 3amMereHns B
MOJMMEPHO# Lienu. BrusiHue yCiIoBHid Ha KHHETHYECKUE 3aKOHOMEPHOCTH U CTPOCHUE 00Pa3yOLIUXCs TIOJIMMEPOB.
KoMIto3uIioHHas: HEOJHOPOJHOCTh. Peakiinu cTpyKTypHpPOBaHHS TIOJIMMEPOB M UX 0COOeHHOCTH. V3MeHeHre
CBOWCTB TIOJIMMEPOB B PE3yJIbTaTe CTPYKTYPUPOBAHUS. MeXKMONCKYJISIPHBIC PEaKIMKA U 00pa30BaHUE TPEXMEPHBIX
ceToK. Peaknuy mpucoeIMHEH s, OTHICTUICHUS H U30MEPH3aIlHU.

1.9. Kinaccndukanusi moJuMepHBIX KOMIIO3UIIMOHHBIX MaTEPUANIOB U TMTOJMMEPHBIX HAHOKOMITO3UTOB. BHIbI
MaTepuaoB: nonumep-noauMepHsie cmecH, [IKM, apmupoBaHHbIE HEPEPBIBHBIMH, KOPOTKMMH BOJIOKHAMH 1
IUTACTUHYATHIMY HAIOIHUTENAMHU, qucnepcHo-HanonHeHHble [IKM, nenonomumepsl, MHOrokoMnoneHTHsie [TIKM.

szomtoo6pa3ymu4ue noaumepvl U 60JI0KOHHblIE NOJIUMEPHbIE KOMNO3UMbL, Memoobl noay4eHus u cmpykmypa.

Tun, popma u ochosHbIe CBOUICMBA APMUPYIOWUX HANOIHUMENEI. HenpepbieHble CIEKTAHNbLE, Y2lepooHble,
bopnule, opeanuieckue u Op. Bonokna, numu, dczymul, poguHzU, IeHMbl U MKAHU; KOPOMKUE BOJIOKHA, MAMbL U3
HUX; HANONHUMeNU NI0CKOCMHOU cmpyKkmypul. PU3UKO-XUMUS NOBEPXHOCNU HANOAHUMENELL.

Tums! u cBOMicTBa MaTPUIL (TEPMOIIIACTUYHBIE U TEPMOPEAKTUBHBIE TTOIMMEPHI, TOTMMEP-TIOTUMEPHBIE CMECH).
Metoab! noryueHus NOIUMEPHBIX KOMIIO3UIIOHHBIX MaTepHUaoB.

1.10. MexdasHble siBIeHUs Ha TpaHULAX pa3zena MoJMMep-NoIuMep, MoJIUMep-TBepaoe Teso. Anresus. BiusHue
(hOpMBI, XUMHYECKOTO M (PU3MUECKOTO COCTOSHIS MOBEpXHOCTH Ha cBoricTBa [IKM. Anmpersr. Metossr
XUMHUYECKON 1 Qu3ndeckort Monudukanuu KoMmoHeHToB [TKM.

1.11. HanoxoMno3utsl. THIIBI HUHI'PEAUCHTOB, MaTCpUaJibl U MCTO/IbI, IPUMCHACMBIC JJI TTOJTYUCHUSA
HaHOKOMII03UTOB. OCOOEHHOCTH UX MOJYyUCHUS U OCHOBHbBIC CBOICTBa HAHOKOMITO3UTOB.

1.12. Ocnogbl mexHon02UU NOAUMEPOB U NOTUMEPHBIX KOMNOZUYUOHHBIX Mamepuanos. Memoobsl nonyyenus
Hanoanumenet, ux gpakyuonuposanue u 06padbomxa, cnocobbl coemeweHus PYHKYUOHANbHBIX UHZPEOUCHIO8 U
nonumepuvix mampuy. Texnonoeus nepepabomu nonumepos u IIKM 6 nonynpooykmul u uz0enus.

Tpaduyuonnvle u HoGbie 0OIACMU NPUMEHEHUS ONUCOMEPOS, noaumepos, [IKM u nanoxomnozumoe npu peuwieHuu
HAYYHbIX U MEeXHUYecKUux 3a0ay.



1]3 HeCprKHI/IH TTOJIMMEPOB U KOMITO3UITMOHHBIX MaTEPpUaIOB. OCHOBHBIG BUABI JCCTPYKIHU: XUMUYCCKaA,
TepMUYECKas, TEPMOOKHCIUTEIbHAS, (OTO- 1 MexaHudeckas. Crapenue nonumMepoB. Ctaduu3arys
BBICOKOMOJICKYJISIPHBIX COeUHeHHN. Kunemuka mexanodecmpykyuu nonumepos. Ilpeden mexanodecmpyxyuu u
npuuunbL €20 cywecmaoganus. Iousmue o cmoukocmu ROIUMePO8 U KOMROSUYUOHHBIX MAMEPUATIO8 K GHEULHUM
68030€UCMBUSIM.

1.14. Toprouects nonumepos u ITIKM. OcHOBHBIE MpoLiecChl, MPOTEKAIOIIKe PH TOPEHUU B KOHACHCUPOBAaHHOM 1
ra3oBoi (pazax. MeToabl CHUKEHUSI U TTOBBIIICHUS TOPIOYECTH.

1.15. Bmopuunas nepepabomxa nonumepog u IIKM, ochosHble meHOenyuu u cospeMeHHoe COCIOosHUe.
Dxronoeuyeckue npodremvl 6mopuyHol nepepabomru noaumepos u IIKM.

2. dusuka MmMOJIMME€POB H MOJUMEPHBIX
KOMIIO3UIMHOHHBIX MaTE€PHUAJIOB

2.1. Kongpopmayuonnas cmamucmuxa nonumepHulx yenei. Konguzypayusa u konghopmayus maxpomonexy:.
Ochognble MOOenU NOTUMEPHBIX Yenell: C60600HOCOUNEHEHHAS Yenb, YeNnb C PUKCUPOBAHHBIMU YeIaMU.
Xapaxmepucmuku pazmepos u popmul norumepHsix yenei. Buympennee spaujerue u nOGOPOMHASL UZOMEPUSL.
THonumepul ¢ xupanvnvimu yenmpamu. Konpopmayus Maxpomonexyi u KOHPOPMAYUOHHAS IHEPSUSL.
Cmepeopezynapnocms u MUKpOCIMPYKIMYPA Yenuvlx MOAEK)Il.

T'ubxocms noaumepHuix yenei u ee xapakmepucmuxu. Tepmoounamuieckas u KUHemu4eckas 2UOKOCms
makpomonekyn. bBnuosicnue u oanenue e3aumooeticmsus. Pazmepol u (popmsi peanbHbix YenHvlx MOLEKYL U UX
aKcnepumenmanvHoe onpeoenenue. Ilonamue o cmamucmuieckom ceamenme.

2.2. BBICOKOMOJIEKYJISIPHBIE COETMHEHHS B pacTBOpE. XapakTep B3aMMOJICHCTBHS B paCTBOPAX MOJIUMEPOB.
TepmomuraMuka pacTBopoB moaumepoB. Teopus @nopr—Xarrunca. 0 -remneparypa. O0beMHBIE YD HEKTHI.
KoHueHTprpoBaHHEIE PacTBOPHI ONMUMepoB. Pa3oBble AUarpaMMbl HOIUMEP—pPaCTBOPHUTENb.
I'maponuHaMuyYecKue CBOMCTBa MaKpOMOJIEKyJ I B pactBope. Juddy3us makpomoneky B pactBope. MeToasl
(bpaKIMOHUPOBAHHMS TOJIUMEPOB. PacTBOPHI MONMNAIEKTPOIUTOB. [ToIMMephI Kak MATPHIIBI ISl TBEPIBIX
JIEKTPOIUTOB. FIOHOMEDBI.

2.3. duznueckue 1 (Ha3zoBbie COCTOSHUS MOJIMMEPOB: CTEKIO00pa3HOE, BBICOKOIIACTUYECKOE U BI3KOTEKYyUee.
Amop(hHBIE 1 KpUCTAIHYECKUE MOTUMEPBI. Da30BbIe TIEPEXOBI, MEXAaHI3M KPHCTAJUTU3AINH 1 TIIaBICHUS
KPHCTAIUIOB. BiimsiHNE CTPYKTYpHI M BHELITHUX BO3ACHCTBHI HA (ha30BBIC IEPEXOIBI.

2.4. Cmpyxmypa u ceoticmea nonumepuvix cmexoi. Cospemennvie npedcmagietus 06 amophHOM COCMOIHUY U
cmpyKkmype cmekiooopasnvix nonumepos. Cmekiosanue noIumepos u memoosl e2o onpedenenus. Teopuu
cmexnoganus. Asnenue evinyscoennoll snacmuynocmu. Ipupooa bonvuux deghopmayuii u degpopmayuti  obracmu
KPUOLEHHbIX meMnepamyp.

2.5. Beicokoanactuueckoe coctosiHue. OCHOBHBIE CBOMCTBA BBICOKOAJIACTUUECKOTO COCTOSHUS MTOJIMMEPOB.
Cratuctudeckas Teopus aedopMarii MaKpoMoseKyin. CeTogHas TeOprst BBICOKOANACTHIHOCTH. OCHOBHOE
ypaBHEHHE KHHETUYECKON TEOPHH BBICOKOIIACTUYHOCTH. TepMoIuHaMUKa AeOopMaIiK 3J1aCTOMEPOB.
Tepmoymnpyras uasepcus. Ternossie 3¢ dextsl mpu aedopmariin. Kprucramiuszanus 3JacTOMEPOB pU
nedopmanuu.

2.6. Bsi3koTeKyyee COCTOSIHUE U OCHOBBI PEOJIOTUH MOJIMMEPOB. 3aKOHOMEPHOCTH TEUEHUS PACILIIABOB MOJIMMEPOB,
KpUBBIE TEUCHUS, 3aKOH TCUCHHSI, MEXaHU3M TeUEHUSI. DHEPTHUS 1 SHTPOMUS BI3KOTO TEUSHHUSI, UX 3aBUCUMOCTDb OT
rapamMeTpoB MOJIEKYJISIPHON CTPYKTYPbI U OT HaIPsDKEHUS CABUTA. 3aBUCUMOCTD TEIUIOTHI aKTUBAI[UU OT
Temneparypbl. HBIOTOHOBCKast BA3KOCTh, METO/IbI OTIPEIEICHUS U 3aBUCUMOCTh OT MOJIEKYJISIPHOU CTPYKTYPBI U
MOJIEKYJISIPHON Macchl MOJIMMEPa, TeMIiepaTypsl. Y paBHeHue Bunbsamca-Jlanaena-®Peppu. [IpounoctHbie
XapaKTEPUCTUKHU PACILUIABOB.

2.7. CTpyKTypa ¥ CBOWCTBA KPUCTAIMYECKUX MOJINMEPOB. Y CIIOBUSI 00pa30BaHUs KPUCTALTNIECKOTO COCTOSIHUS B
nonuMepax. OCHOBHBIE THUIIBI KPUCTAJUIMYECKUX CTPYKTYP MaKpOMOJIEKYJI. YTaKOBKa LIEITHBIX MOJICKYJI B
kpucrajuiax. Mopdosnorus kpucrannuyeckux nonumepos. Jlamemspusie kpuctramisl. Cheponutsl. Kpucramisr ¢
BBINTPAMIICHHBIMU LersiMU. CTeneHb KPHCTAIUIMIHOCTH M METO/IBI €€ OIpeaeneHus. JeeKkTsl monuMepHbIxX
KPHUCTAJLIOB U MX npupoa. [lomumepHsle MOHOKpUCTAUTBL. KprcTamnusaius 1 1iaBjieHne OINMEPOB, METO B
nccnenoBanus. Kpucramumsanns u3 pa30aBIeHHBIX PACTBOPOB M PacIUIaBOB. 3apopIico0pa3oBaHne U POCT.



Kunetnueckas TCOPUA KpUCTAJJIN3AIUU. HepBI/IqHaﬂ " BTOPpUYHAA KpUCTAJIJIU3allns. YacTruuHOE TIJIaBJICHUE U
PEKpUCTAJIIN3 AL Oxur TIOJIMMEPOB. OcobenHocTu KpUCTaJLIM3aluH IMMOJITMMEPOB B MOJUMECPHBIX KOMIIO3UTaX.

2.8. JKuIKOKpUCTAIIIMYECKOE COCTOSIHUE MONUMeEpOB. bivxkHMi U ganbHui NopsSAoK. TUIIBI CHMMETPUH.
MezomopdHbIe cocTossHUSA. O0IacTH MPUMCHEHUS KUAKOKPUCTALTNICCKUX OTMMEPOB.

2.9. Opuenmuposanroe cocmosanue nonumepos. OcobeHHoCmu OpUeHMUpOBAHHO20 COCMOSIHUS NOTUMEDPOS.
Cmpoenue u ceoticmea opueHmuposannvix noaumepos. Cmpyxmypuoie mooenu. OcHo8Hble MeMOdbl OpUeHmayuu
noAUMEpPO8 U Memoobl OYeHKU.

2.10. Mooenuposarue MONEKYIAPHOU U HAOMOJEKVAAPHOU CIPYKMYP OJIUSOMEPOS, NOTUMEPO8 U CONOUMEPOS 8
Pacmeopax, pacniagax u NOIUMEPHbIX MEePOblX Mmeil 6 AMOPHHOM, NOLYKPUCIATIULECKOM KPUCMALIUYECKOM
cocmosinusx. Modenuposanue npoyeccos, npomexkaowux Ha cmaouu 00pa308anust Makpomorexyi. Mooeivhvie
NPeOCmasieHust 0 CMecsX NOIUMEPOE U NOIUMEPOS C 66EOCHHBIMU 8 UX COCMAE (DYHKYUOHATLHBIMU
UHepeoueHmamu.

2.11. PenakcalluoHHbIC SIBICHHS B MOJMMepax. PerakcallnoHHBII XapakTep IpoleccoB AehopMaliH.
I'ucrepesucusie nporeccsl. [lon3yuects u penakcarus HanpsbkeHud. [puanun cynepno3unuu. CriekTp BpeMeH
penaKcalyy 1 3anas3/iplBaHus. JJMHaMUYecKrue CBOWCTBA MOJIMMEPOB: KOMIUIEKCHBINH MOYJIb U KOMITJIEKCHAs
IOJaTJIINBOCTb. CooTHol1IeH1E MCEXKIY KOMINJIEKCHBIM M PEJIAKCAIITMOHHBIM MOAYJISIMU. Jluneinas BA3KOYIIPYTOCTb.
[TpuHOMT TemIiepaTypHO-BpEMEHHOM SKBUBAJICHTHOCTH.

2.12. ®u3nko-MexaHW4ecKre CBOMCTBa nmoauMepoB. Jledopmarmonnsle cBoiicTBa. Hanpsbkenue, negopmanus u
ynpyrocts. O6001menHast popma 3akoHa I'yka, u3MepeHue Moayiei ynpyroctu. MaeansHoe IIacTH4ecKoe Telo,
NpolLIeCcC Pa3BUTHS IIACTHUYECKUX Jedopmaruii. BiusiHue rupocTaTii4eckoro JaBjieHus, TeMIIEpaTypbl U CKOPOCTH
nedopmanuy Ha MPEAEN TEKy4eCTH.

Mesicamommnoe g3aumooeticmsue 8 norumepax. JUHAMUKA U SHeP2emMUKa pacmANCeHUs. OMOeNbHOU MeHCAMOMHOU
CBA3U U YyenHou Mmakpomonexyaol. Ilonamue o meopemuyeckoii npoynocmu noaumepos. OcHogHbie meopuu
npounocmu: Oposana, I pugpdhumca, mepmodayxmyayuonnas, peraxcayuouHas.

Jonroseunocts. Kunerndeckas teopus paspymenus. OcoOCHHOCTH pa3pyIIEHHs TBEPABIX MOJIUMEPOB U
3J1IaCTOMEPOB. MeXaHN3M IUIACTHYECKOTO U XPYNKOTO paspymieHus. O6pazosanie MUKpompeuwurn.
Pacnpocmpanenue mpewun. Cmamuveckas u OUHAMUYECKAas yCmaniocmo.

2.13. DnexTpuueckue, ONTHYECKUE U MarHUTHBIE cBo¥icTBa nosnumepos U ITIKM. JIuneitHble 1 HeTUHEHHBIE
3¢ GEeKTH B TONUMEpPax U HOTUMEPHBIX KOMITO3UTAX.

Cencopbl Ha ocroge nonumepos u [IKM.

ONeKTpuYecKre CBOICTBA MOIMMEPOB-ANIICKTPUKOB U IIOJIUMEPOB-TIPOBOJHUKOB. J{U3IeKTpUdIecKas! MOISIpU3aLus
1 IATIOJIFHBIE MOMEHTHI IOTMMEPOB. J[idekTprudeckast IpOHUIIAeMOCTh U TUAIEKTPUYECKHe TIOTepH,
JIEKTPUUECKask TPOYHOCTH moiauMepoB 1 [IKM. Dnextpuzanys moIMMepoB U 3JIEKTPUIECKUH POOOH.

ﬂonupoeaime NONTUCONPAINCEHHBIX NOJIUMEPOB. CURMEeMU4YecCKue memaiiilbl U Memoobl ux NOJYYEHUAL.
Sﬂekmpuqecmte U onmuyeckue ceolicmaa NONUCONPAINCEHHBIX NOJIUMEPOE. Hepcnekmuebl UCNOJIb306aAHUA
NONUCONPAINCEHHBIX NOJIUMEPOB 0151 CO30aHUS i’lO]ll/lMepHOZZ INIEKMPOHUKU, 61(.01040)0144611 6blC‘0K01’lp0600ﬂu414€,
nojesvie, 3J1IeKmMpONOMUHECYEHMHbIE, HeIUHEeUHO-ONMUYECKUE DJIeMEHMbL U ycmpoﬁcmea

Maenemoconpomugnenue noaumepos u IIKM. IIKM ¢ evicokumu u HUSKUMU 3HAYEHUAMU KOMNIEKCHOU
OUINEKMPUIECKOU U MACHUMHOU NPOHUYAEMOCMEN, C853b MeXHCOY COCIABOM U CIPYKIMYPOLL, Memoobl
onpeoeieHusl.

2.14. Onmuueckue ceoucmea noiumepos: Kodpuyuenm c6emonponycKanusl, CReKmpanbhbilil KoIGpuyuenm
NPONYCKAHUs, C6eMOCMOUKOCb, CGEMOPACCes e, NOKA3AMenb NPeIOMACHU U ONMUYECKUll Kodghduyuenm
HANPAACEHUs U ONMUYecKas Hemepmocmouxocms. Pakmopul, onpedensiowue yposeHs dmux noKkasameeli.
Cmapenue onmuieckux noaumepos.

2.15. Tenmogusuaeckue coiictBa noaumepoB 1 [IKM. [TnotHOCTE MoMepoB. OCOOEHHOCTH TEIIIOBOTO
pacimupeHus NoauMepoB. TennoeMKocTs. TenaonpoBOgHOCTE U TEMIIEPATYPOIIPOBOAHOCTE oauMepoB U ITIKM.



Mogenu TpaHCIIOPTHBIX IPOLIECCOB. BiMsHNEe OCHOBHBIX TapaMeTPOB MOTUMEPOB U ApyTrux uHrpeaueHToB IIKM Ha
UX TeIIo(pU3NIecKre CBOMCTBA.

2.16. Tpenne u n3HOC nonmuMepoB. OcoOEHHOCTH TpeHus MmoauMepoB. [Ipupoaa 1 MexaHn3M TpeHus. 3aKOH TPEHUS,
BJIMSTHUE BPEMEHHU KOHTAKTa, CKOPOCTH CKOJILKEHHUS M TeMnepartypsl. Vi3Hoc nmomMepoB. CBA3b SIBICHUH TPEHUS U
n3HOCa. Y CTaJOCTHBIA U3HOC, a0pa3uBHBINA H3HOC, O0LIHME 3aKOHOMEPHOCTH, BIIMSHHE BHEIIHUX ()aKTOPOB.

2.17. IlpoHuniaeMocTs moauMepoB. [a3onponunaemocts nomumMepoB. duddysus B momumepax. CopOuus ra3oB u
napoB. MorHEI 00MeH. CelneKTHBHAS MPOHUIIAEMOCTh TOJTHMEPHBIX MaTEPUATIOB, METOIBI OIIPEICIICHISL.

2.18. TepmonmuHaMKKa COBMECTUMOCTH rosMepoB. dazoBast cTpykTypa 1 Mopdosorus. MUkpoMexaHuka cMecen
nojuMepoB. Jledopmanus u pazpyiieHne TBEpAbIX TE Ha OCHOBE MOJMMEPHBIX CMECEH.

2.19. Mexda3Hble SBICHHUS HA TPaHUIIAX pa3zelia MOIUMeP-TIOINMED, TTOIUMEP-TBEPAOE TEI0. ANTe3usl.
TepmonnHaMuKa B3aMMO/CHCTBUS KOMITIOHEHT B osMMepHBIX cmecsix ¥ [IKM. Ctpykrypa u cBolicTBa MexdazHbIX
CJIOEB.

2.20. Qusuueckue ceoticmea IIKM: npounocms, 643Kk0Cmb paspyuieHus, yCmaioCcmuas 8bIHOCIUBOCMb. Ynpyaue u
saskoynpyeue ceoticmea IIKM. Moodenu, onucvisarowue 3a8ucumocms mooyna ynpyeocmu IIKM om
Xapakmepucmuk KOMROHEHMO8.

Tennosoe pacuupenue, mennio- u snexmponpogoonocms IIKM. Ocobennocmu 3asucumocmeri usuieckux ceoucms
I[IKM om muna nanonnumens u pacnpeoeieHus HanoaHumenel 8 KOMNO3UYUOHHOM Mamepuaie.

2.21. HaroxoMmo3uThl. HamomHuTEN ¢ HAHOMETPOBEIM Pa3MepOBEIM pazMepoM dacTuil. CTpyKTypa U CBOHCTBa
HAaHOKOMIMO3UTOB. HaHOKOMITO3UTHI ¢ HOBBIMH ONTUYECKUMHU, HIEKTPOHHBIMY, MATHUTHBIMHU, 3JIEKTPUUYECKUMU U
JIPYTUMHU QYHKIHSMH C TPUMEHEHHEM YTIIEPOIHBIX HAHOTPYOOK, (yIIIepeHOB, METAJUIOB U OKCHJIOB METAJLIOB.

2.22. Tlonstue o npumereHnH noimmepos 1 [TIKM B QyHKIIMOHATBHBIX W HHTEIDICKTYAIBHBIX (Smart) CTpyKTypax.
[TonMepHbIe MaTepuabl, IPUMEHAEMBbIS IS UX ITOTYYCHUS: CBSI3b MEXKAY X KOMIIOHOBKOH, BHEIIHUMH
BO3/I€HCTBUSIMU M OTKINKOM. CEHCUTHBHBIE M aIalITUBHBIC CTPYKTYPHI M IIOJIMMEPHbIE MaTepHaibl Ul HAX. TepMo-
1 GOTOXPOMHBIE, XUMOTPOHHBIE, TCH309yBCTBHTEIBHBIC U JIp. MaTepuaibl 1Jisl MHTEIUICKTYJIbHBIX CTPYKTYP.

3. MeToabl McCIeT0BAHUS MOJUMEPOB U MOJITMMEPHBIX KOMIMO3UITUOHHBIX MaTEePHAJIOB

3.1. Ocobennocmu npumeneHust uauLeckux Memooos Oisl U3yHeHUs CIMPYKmypsl U CEOLICME OIUOMEPOS,
HOIUMEPOB, NOTUMEPHBIX MAMEPUANO8 U NOTUMEPHBIX KOMNO3UMOo8. Memoodwbl 06pabomxu IKCnepumMeHmanbHuIx
OaHHBIX U OnpedesieHue 00CMOBEPHOCTU NOJLYYEHHbIX PE3YIbMAmos. 008ePUMeNbHbIl UHMEPEA, OMHOCUMENbHASL U
abCcoMOMHAsL NOZPEWHOCIU U3MEPEHU.

9KCHepI/IMeHTaﬂLHLIe METOAbI UCCIICAOBAHUSA CTPYKTYPbl MAKPOMOJIEKYJI B paCTBOPE (BI/ICKO3I/IMeTpI/I$[,
CBETOpACCCAHUC, CCANMMCHTAIUA, ,HBOﬁHOG Hy‘lereHOMJ’ICHI/Ie).

3.2. Crekrpockormus monmumepo: MK, MHIIBO, KP. Cneunguka MeTonoB u 3agayn, pemaeMble ¢ uX
NPUMEHEHHEM.

3.3. ®ayopeclieHTHBIN aHAINU3 TTOJIMMEPOB.

3.4. DAEeKTPOHHBIN U ANepHBIN TapaMarHUTHBIN pe3oHaHCHl. CyITHOCTh METOJIOB, anmaparypa, 001acTi
npuMeHenus. Metoq cnnHoBoi MeTku. SIMP BBICOKOTO U HU3KOIO pa3pelueHusl.

3.5. Tenno¢usnueckue meronsl. Junatromerpust. AnddepeHnmnanbapii TepMudeckuii ananu3. Kagopumerpuueckue
METOZIBI.

3.6. Macc-criektpometpusi. CyIHOCTS METO/IA, almapaTypa, 00JIlacTi IpuMeHeHns1. BpemsnponeTHas Macc-
CHEKTPOMETpHSI.

3.7. PeHTTeHOCTPYKTYPHBIN aHAIH3 MTOJMMEPOB. V3yueHue pa3MepoB U OPUEHTAIIMN YIIOPSIOUCHHBIX 001acTei
KPUCTAJUTHIECKUX MOIMMEPOB. bombime mepuoasl B momnmepax. Crennuka ucciaeJoBaHus CMECeH MOINMEpPOB U



ITIKM.

3.8. OnTryeckas u 3IEKTPOHHAS MHKPOCKOIIHSL.

3.9. ®usnuKo-MeXxaHUYECKHUEe METOBI. TepMOMeXaHNIeCKU METO .

3.10. Hepaspymaromue metoas! uccnenopanus [IKM.

3.11. IunamMuyeckue MeTobl. JIUdaeKTpuuecKas u MexaHudeckasi ClIeKTPOCKOTHSI.

3.12. DnexTpoduzndeckre METOIbI HCCIIEIOBAHUS CBOMCTB mmosimMepoB U [TKM.

3.13. TyHHenbHast MUKPOCKOIIHSL.

3.14. Ionsapoepagus u Opyeue s1eKmpoxumMuieckue Memoobwl.

3.15. TpancnopTHBIE METOBI TS MCCIIeA0BaHus moauMepoB. OOpallieHHas U TeNb-IIPOHHUKAIOIIas XpoMaTtorpadusi.

3.16. OcoOEHHOCTH METO/I0B UCCIIEAOBAHUSI HAHOKOMIIO3UTOB M MX MHIPEHUEHTOB.

OcHoBHasi iuTepaTypa K pasaeay 1

CrpenmxeeB A.A., Jlepesunkas B.A., Cioanmckuii I'.JI. OcHOBBI XUMHH BRICOKOMOJIEKYIISIPHBIX COSTUHEHUNA. M.
Xumus, 1976.

HIyp A.M. BeicokomonekynsapHsle coequaenus. M.: Beicm. mk., 1981.

Tarep A.A. ®usuxo-xumus noaumepos. M.: Xumus, 1978.

Bunorpanosa C.B., BacueB B.A., [TosinkoHaeHcauMOHHbIE Mpolecchl U moumepsl. M.: Hayka, 2000.
Homoraiino A.Jl., Pozenbepr A.C., Ypuasaua U.E. Hanouactuupl MeTanioB B noaumepax. M.: Xumus, 2000.
Tyros U.HU., Kocrpeiknna I'.'I. Xumus u ¢puszuka nonumepon. M.: Xumus, 1989.

®earke M. XumMnueckue peakuuu noaumepon. M.: Xumus, 1989.

ITnats H.A., BacunseB A.E. ®uznonoruyecku akTuBHble nouMepsl. M.: Xumus, 1986.

IInaTs H.A. MakpomoJiekyJsipabie peakunu. M.: Xumus, 1977.

XoxiioB A.P., Kyuanos C.U. Jlekunu no ¢puzndeckoii xumun nojaumepos. M.: Mup, 2000.

Kyne3nes B.H., lllepunes B.A. Xumus u ¢pusuka nonumepon. M.: Beicias mkosa, 1988.

HNBanues C.C. PagukanbHas nosmmepusauus. JI. Xumus, 1985.

HpakTukym no xumun u ¢puszuke noaumepos / Ilox pea. B.®. Kypenkosa. M. Xumus, 1995.
TexnoJsorust macrnyeckux maccio Iloa. pen. B.B.Kopmaka. M. Xumus, 1985.

Kopmak B.B., Bunorpanosa C.B. PaBHoBecnas nosimkonaencanus. M. Hayka, 1968.

Kopmak B.B., Bunorpanosa C.B. HepaBHoBecHas nmosiukonaencanusi, M. Hayka, 1972.

Kopmak B.B. Tepmocroiikue nosumepsl. M. Hayka, 1969.



Kopmak B.B. Xumuyeckoe cTpoeHue U TeMnepaTypHble XapakTepucTHKHU noanmMepos. M. Hayka, 1979.

Yecnexu B 00J1aCTH CHHTEe3a dJIeMeHTOOpraHnyeckux noaumepos. [log pea, B.B.Kopmaka. M. Hayka, 1966,
1980, 1988.

Kopmak B.B. Pazno3Bennocts noiumepon. M. Hayka, 1977.

uuukaoneaus noaumeon T. 1-3. M. Cos. Dunukjaoneaus. 1972-1978.

JlonoyiHUTeIbHAS JTUTepaTypa K pasaeny 1
Hunbcen JI. MexaHnueckue cBoiicTBa NOIMMEPOB U MOTUMEPHBIX kommno3uiuil. M.: Xumus.1978.
[IpowmsIIeHABIE TOTMMEPHBIE KOMIO3UIIMOHHBIE MaTtepuainsl / [Tox pen. M. Puaapacona. M.: Xummus, 1980.
CripaBOYHHK 10 KOMITO3UIMOHHBIM Marepuanam / Ilox pex. k. Jlrobuna. K. 1, 2. M.: Mammnaoctpoenue, 1988.

[IpuHIUIBI CO3MaHNs KOMITO3UIIMOHHEIX OMUMepHBIX MatepruanoB / C.A. Bomsdcon, A.A. bepmun, B.I'. Ommss,
H.C. Enukononos. M.: Xumus, 1990.

Kupeer B.B. Beicokomonekyinsipabsie coeauaenus. M.: Beicr. mk., 1992,

Tyros N.1., Koctpeixkuna I'"1. Xumust u ¢pusuka nonmumepos. M.: Xumust, 1989.

Mopagen I'. Makpomosnekyisl B pactBope. M.: Mup, 1987.

Kaym I'. Pazpymenne nonmumepos. M.: Mup, 1981.

JHuukJjaoneaus noaumepon. T. 1—3. M.: Cos. snuukjioneaus, 1972—1978.

baprenes I'.H., baprenesa A.I'. Penakcannonnsie cBoiicTBa monuMepoB. M.: Xumust, 1992.
OcHoBHasi IMTEpaTypa K pasaeiy 2

Tarep A.A. ®uzuko-xumus noaumeposn. M.: Xumus, 1978.

Ackanckmii .A. CTpyKTypa M CBOIiCTBa TEeILIOCTOMKUX mojauMepoB. M. Xumus, 1981.

Ackanckuii A.A., MatBeeB F0.1. Xumuyeckoe ctpoeHue u (puzndeckue cBoiictpa noaumepos. M. Xumus,
1983.

Ackaackuii A.A., Kongpamenko B.. KomnboTepHoe maTepuajoBeaenue noaumepos. M. Hayunsrii Mup,
1999.

Ackanckmii A.A. Jleknuu no pusnkoxummnu nonumepos. M. ®@us. pax MI'Y, 2001.

I'yas B.E., Kyne3snes B.H. CTpykTypa u MexaHn4yeckue cBOMcTBa nmojauMepos. M.: Beici. mk., 1979.
Baprenes I'.M. IlpounocTs 1 pa3pymeHue nojumepon. M.: Xumus, 1984.

Bynnepinx B. ®u3znka makpomosexkya. M.: Mup, 1978.

Yopn A. Mexanuueckue cBOiicTBa TBepabIX noaumMepos. M.: Xumus, 1974.

T'ogoscknii F0.K. Temopusnka nosmmepos. M.: Xumus, 1983.

Bunorpanos I'.B., Mankun A.S1. Peosiorust nosimmepos. M.: Xumus, 1977.



Hunabcen JI. MexaHu4yeckHe CBOICTBA MOJIMMEPOB U NMOJUMEPHBIX KoMmno3unuid. M.: Xumun.1978.
Kyne3nes B.H. Cmecu noaumepoB. M.: Xumus, 1980.
Kupees B.B. BoicokoMoJiekyJisipable coennHenns. M.: Beicui. mk., 1992.
Mopagen I'. MakpomosiekyJisl B pactBope. M.: Mup, 1987.
Juuukjoneaust noaumepon. T. 1—3. M.: Cos. snuukioneaus, 1972—1978.
JlonmosiHnTe/IbHAS JIUTEPATYPA K pa3aeny 2
Tyros N.1., Kocrpeikuna .. Xumus u ¢pusrka nonumepos. M.: Xumusi, 1989.
Kaym I'. Pa3pymenne nonumepos. M.: Mup, 1981.

[TpuHOMIIBI CO3/1aHKsT KOMITIO3UIIMOHHBIX TToMMepHbIX MaTepuanoB / C.A. Bonbdcon, A.A. bepnmun, B.I'. OmmsH,
H.C. Eauxononos. M.: Xumus, 1990.

Baprenes I'.H., bapreneBa A.I'. Penakcaunonusle cBoiicTBa nmosuMepoB. M.: Xumust, 1992.
OcHoBHasi iuTEepaTypa K paszaeay 3
I'yas B.E., Kyne3ne B.H. CTpykTypa 1 MexaHn4yecKue cBoOiicTBa nmojauMepos. M.: Beicu. mk., 1979.
T'ogosckmii FO.K. Tensiopusuka nommepon. M.: Xumus, 1983.
Bunorpanos I'.B., Manxkun A.S1. Peosiorns nosmmmmepos. M.: Xumus, 1977.
Huubcen JI. MexaHu4ecKue CBOCTBA MOJUMEPOB M MOJUMEPHbIX KoMmo3uiuii. M.: Xumus.1978.
Hparo P. ®usuyeckue meroabl B xumuu. T. 1, 2. M.: Mup, 1981.
JHuukJoneaus nojaumepon. T. 1—3. M.: Cos. 3nuukiaonenus, 1972—1978.
JlonmosiHnTE/ILHAS JIUTEPATYypa K pa3aeny 3
Tarep A.A. ®usuko-xumus noaumepos. M.: Xumus, 1978.
Kupees B.B. Beicokomonekyisipabie coeauaenus. M.: Beicr. mk., 1992,

Ananutnueckas xumus noiaumepon. Ku. 1—3. M., 1963-1966



