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CTPYKTYPA HAYUYHO-UCCJEIOBATEJHbCKOM JESTEJBHOCTH

NeNe y4qeOHBIX TJ1aHOB: 8904043
OO6ecrieynBaroOIUii UHCTUTYT: NOUO
ObecneunBaroias kadenpa: OX
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Bua npome:kyTouHOH aTTecTalMU

JuddepeHunpoBaHHBIHN 3a4eT (CeMecTp) 1-10

Pa6ouas mporpamMma paccMoTpeHa W omoOpeHa Ha 3acenaHuu kadeapel OX
20.04. (3, MPOTOKOI Ne ¢ .
Pa6ouyast mporpamMma paccMOTpeHa U 0100peHa y4e0HO-MEeTOUYECKON KOMHUC-

cuell MHCTUTYTa (GyHIaMEeHTAIbHOIO HHXXEeHEPHOro 00pa3oBaHus /s .04 . /& , IPOTOKOJ

Ne ¢



AHHOTALHS
FOCYAAPCTBEHHHOW UTOT OBOI ATTECTAIIIN

['ocynapcTseHHast uTOroBas arrecranus BKIIOYaeT B cebs roCyJapCTBEHHBIH
JK3aMCH W NPEJCTABICHHE HAYYHOIO JOKIafa 00 OCHOBHBIX pe3y/bTaTax
IIOITOTORJIEHHOM HayYHO-KBATH()DUKAITHOHHON paboThl (mvccepTarum).
l'ocynapcTBeHHass wMTOroBas arTecTalMs SBISETCS  3AKIIOUATENLHBIM  3TAIOM
OCBOCHYS] OCHOBHOM NPO(ecCHOHANLHOMH 00pa3oBaTebHO IIPOrpaMMBl.

B xome rocymapcTBeHHON HTOrOBOH aTTeCTAIMH YCTaHaBIIMBAETCS YPOBEHD
[IONTOTOBKH ~ BBIIYCKHWKA BBICIIEr0 Y4eOHOrO 3aBeJEeHUS K BBHIIOJIHEHHIO
NpO(ECCHOHANBHBIX 33ad M COOTBETCTBHS €ro  ITOATrOTOBKH TpeOOBaHUSIM

CTaHIapTa.

SUMMARY
STATE FINAL ATTESTATION

The State final attestation includes the State examination and defense of the
scientific-qualification work. The State final attestation is the last mastering stage of
the basic professional educational program.

The training level of graduates for performance of their professional tasks and
compliance of their training with the requirements of the State Standard are assessed

in the course of the State final attestation.



IEJIA ¥ 3ATAYH TOCY IAPCTBEHHHOM MTOI' OBO ATTECTAITAY

OCHOBHO# LIENBIO I'OCYIAPCTBEHHONW MTOIOBOM aTTECTAI[MM SBISETCS OIEHKA
YPOBHS NOAIOTOBKH BBIITYCKHHKA BBICIIEr0 Y4€OHOrO 3aBEIEHHsI K BHITOIHEHHUIO
MPO(eCCHOHANBHBIX 33/la4 U COOTBETCTBUS €r0 IOArOTOBKH TPeGOBaHMAM CTaHIap-
Ta.

l'ocynapcTBenHblii 5K3aMeH JIE€MOHCTPHPYET YPOBEHb T€OPETHUECKOH MoJro-
TOBKH BBIILyCKHHKA.

[Ipencrapnenye HaydHOro JOKIana 00 OCHOBHBIX pe3yibTarax MOATrOTOBIIEH-
HOW HAy4YHO-KBaNM(HUKALMOHHONH paboThl (IMCCEPTAMH) IEMOHCTPUPYET YPOBEHB
MOJTOTOBJCHHOCTH BBIIYCKHHMKA K CaMOCTOSITENILHONH NpodecCHOHABHO HesaTelb-
HOCTH.

Ilepeuens xkommeTeHIWH, B (OPMUPOBAHUH KOTOPBHIX YYacTBYET TOCYIapCT-
BEHHAs UTOrOBas aTTECTALMsl, IIPUBEJCH B MaTpHIle KOMIETEHIIWH, MpHUIaraeMoi K

OOIL.



MECTO I'OCYJIAPCTBEHHHOM UTOIOBOM ATTECTAIINN
B CTPYKTYPE OOII

locynapcTBeHHas UTOTOBAS ATTECTALAS OCYIIECTRISIETCS TTOC]Ie OCBOEHUS 00-
pa3oBaTelIbHONM IPOrpaMMbI B IMOJIHOM O0BEME M HMMeeT LEJBI0 3aKpeIuleHHUe IIpo-
(peCCHOHANIBHBIX 3HAHUU M NMPAKTUYECKUX HABBIKOB BEICHUSI CAMOCTOSTEIbHOW Ha-
YUYHO-KCCIIEIOBATENILCKOM, IIPOU3BOACTBEHHO-TEXHOIOTHYECKON U OpraHU3aliOHHO-
yIpaBlieHUeCKOH paboTHl, MONTyYeHHBIX aclIMpaHTaMH B IIpoliecce O0ydeHuUs.

B xonme rocynapCTBEHHOM HTOIOBOM aTTeCTallMM YCTAHABIUBACTCS YPOBEHb
MMOATOTOBKH  BBITYCKHUKA BBICIIEr0 Y4eOHOro 3aBeleHUS K  BBINOJIHEHUIO
npoecCHOHANIBHBIX 3a/lad M COOTBETCTBHUS €ro IIOATOTOBKKM TpebOOBaHMAM

CTaHaapTa.



COAEP)KAHUE I'OCYJAPCTBEHHHOM UTOIOBOI ATTECTALIUHA

l'ocynapcTBenHas UTOroBasi aTTecTAlMs OCYLIECTBIAETCA B COOTBETCTBUM C
«IlopsinkoM MpoBeaeHKs rOCY IapCTBEHHON UTOrOBOM ATTECTALHH 10 oOpazoBareib-
HBIM  IIpOrpaMMaM  BBICIIEro 00pa3oBaHMs - MPOrpamMmaM IOArOTOBKH HaydHO-
MENIarOrMecknX KaapoB B acIMPaHType (alblOHKTYpe), MPOrpamM OpAHHATYDHI,
IpOrpaMM acCCHCTEHTYPbI-CTAXKHPOBKIY», yTBEPKAeHHBIM [Ipukazom Muno6pHAyKH

Poccuu ot 18 mapra 2016 r Ne 227,

K rocynapcrseHHOH HTOroOBO# aTTecTalMK TOMyCKAETCs aCIMPAHT, HE HMEKO-
UK aKaJleMUYeCKOH 3aJ0JDKEHHOCTH U B MOTHOM 00beMe BBIMOJIHUBIINN yueGHBIH
IJIaH MM WHAUBH/YaJIbHBIA y4eOHBIH IJ1aH II0 COOTBETCTBYIOIIEN 06pa3oBaTeIbHOI
IIPOrpaMMe BBICLIEr0 00pa3oBaHMUs.

Tl'ocynapcrBeHHbIH 3K3aMeH NPOBOIUTCS KaK MEXIMCIMIIMHAPHBINA MU 1O
OTACIBHBIM JUCHHMILIHHAM, PE3YIBTaThl OCBOCHUS KOTOPHIX MMEIOT ONPEAC/IIOIIee
3HaYEHHUe I IPO(eCcCHOHANBHON e TEIbHOCTH BBITYCKHUKOB (TIEpeueHb BOIPOCOB
K TOCYJIapCTBEHHOMY 9K3aMeHy — npuioxenue 1). Ilepen nposenenneM rocymapct-
BEHHOTO JK3aMEHa IIPOBOAMTCS KOHCYJbTUPOBAaHHE AaCIHPAHTOB II0 BOIPOCAM,
BKJIFOYEHHBIM B IIPOIpaMMy dK3aMeHa (MpeadK3aMeHal[HoHHasi KoHCyibTaius). Co-
CTaB TOCYIapCTBEHHON 3K3aMEHALMOHHOH KOMHCCHHU M MOPSIOK ee paboThI ompee-
nsroTest «IIopsiiKoM MpoBeNeHUsl rocy1apCTBeHHON MTOrOBOM aTrTecTalluu 1o obpa-
30BaTeNIbHBIM NIPOrpaMMaM BBICLIEro 00pa3oBaHUs - MPOrpaMMaM ITOJTOTOBKH Ha-
YYHO-TIeJarOTHYECKUX KaJpOB B acHHpaHType (aIbIOHKType), IpOorpaMM OpAHMHATY-
pBI, POTPAaMM aCCHUCTEHTYPBI-CTAXKUPOBKU». ['0Cy1apCTBEHHBIN 3K3aMEH IIPOBOJIUT-
Csl YCTHO.

Pe3ynbTaThl rocy1apCTBEHHOIO 3K3aMeHa OIPENENAIOTCs OLEHKAMH «OTJIHY-
HO», «XOPOIIIO», «yIOBICTBOPUTEIBHOY, «HEYAOBIETBOPUTENEHOY». OLEHKH «OTIHY-
HO», «XOPOILOY», «YIOBJIETBOPUTEIBHO» O3HAYAIOT YCIIEITHOE IPOXOXKIACHUE IOCy-
JIAPCTBEHHOIO aTTECTALMOHHOTO HCIBbITaHHs. Pe3ynpTaThl rocynapCTBEHHOIO JK3a-

MeHa OOBIBIIAIOTCS B JIEHb €ro IPOBEICHHUSIL.



Hayuno-kBanupukanuonnas pa6ora (HKP) npencrapiser coGoil jorude-
CKH 3aBEpIIEHHYIO pa3paloTKy, HAlPaBIeHHYIO Ha PelIeHHe 331a4l B COOTBETCTBHU
C BUIaMH NPO(ECCHOHANBHON JesTeNbHOCTH, onpenenéunsiMe PIOC BO, o6ia-
AQIOIIYH0 BHYTPEHHHM €JIMHCTBOM COCTaBHBIX 3JIeMeHTOB. OHA MOXeT HMeTh KOM-
TJICKCHBIA XapakTep, COYeTalolui B cebe 0COGEHHOCTH, XapakTepHble I pa3Ind-
HBIX BHJIOB I€STEIbHOCTH, ¥ JOJDKHA IIPOAEMOHCTPUPOBATh TOTOBHOCTE BEIITYCKHHKA
K CAMOCTOSATEILHOMY PEeLIeHHIO NPo(eCCHOHAIBHEIX 3aaY.

Temaruka HKP noiskHa cooTBEeTCTBOBaTH CrENU(UKE IMOATOTOBKY, OBITH aK-
TyallbHOHM, OTBEYATh COBPEMEHHOMY COCTOSIHUIO HAyKH, TEXHHKM H TexHoyoruid. Te-
ma HKP onpenensiercs Boimyckarorie kadeapoi.

HKP ocHoBbIBaeTCs Ha pe3ynbTaTax, IOJYyYeHHbIX B IEPHO 00ydeHHs 1Mo 06-
pa30BaTeIbHON [IPOrpaMme.

IIpaBuna odopmienus Aokiaga o0 OCHOBHBIX pe3yJbTaTaX IOATOTOBIEHHOM
Hay4YHO-KBaJIM(DUKAIIMOHHOM paboTtel «TpeboBanusmu K ohopMIIeHHIO ToKiTama o6
OCHOBHBIX DEe3yJIbTATaX IOATOTOBICHHON HAy4HO-KBATH(DHUKAIMOHHON paGoThI»,
npuHsaTeiMH B CITOI'OTY.

ACTIHpaHT HEeCET JIMYHYI0 OTBETCTBEHHOCTH 3@ JIOCTOBEPHOCTH ITOJIyHEHHBIX
UM pPe3yJIbTaTOB U BBINOJTHEHHWE CPOKOB KAIEHIapHOIO IIjIaHa.

[Tpu npejcraBieHUH HOKITaga 00 OCHOBHBIX pe3ylbTaTax IOJrOTOBJIEHHOM
HKP acnupaHT JOJDKEH MOKa3aTh IIyOOKHe 3HaHMS IPOOJIeMAaTHKH, CaMOCTOSTENb-
HOCTh W OPUTHHAJIBHOCTH MBIIIJICHNS], HABBIKA BEICHMsI NUCKYCCHH, U3JIOKECHHS U
3QIUTHl CBOEH TOYKH 3peHHs, YMEHHEe MOOWIM30BaTh MMEIONIMECs 3HAHMS NpH 00-
CYJKIEHHH aKTyabHbIX po0diieM, cBs3aHHbIX ¢ TeMoit HKP.

IIpescTaBieHne HAyYHOTO JNOKJIaaa 00 OCHOBHBIX pe3ysbTaTaxX IMOATOTOBICH-
Hoit HKP onenuBaercs I'ocymapcTBEHHOW 3K3aMEHALIUOHHOM KOMHUCCHEH C y4eTOM
MHEHHsI Hay4HOTO PYKOBOAHUTENS M PELEH3eHTa IO CIIEAYIOIUM Napamerpam: Co-
nepkanue H oopMiaeHue paboThl; YPOBEHb JOKIA/A; MOCIIEI0BATENBHOCTE PAOOTHI
aag HKP. J{ns OLeHKH cofiepKaHusi HeOOXOAMMO YyUHUTBIBATh: COOTBETCTBHIE paboThI
tpebosarnsm GI'OC BO, monHoTy 0XBaTa HCCIELyeMON IpobIIeMsl, ra1yOuHy aHa-

Nu3a ¥ yMEHHe METOIUYECKH IPaMOTHO BBIHOCUTEH Ha 3alIUTy MaTepPHAIIBL HKP. Pe-
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3YJBTATRI MPEACTABIEHHS JOKIIa/a 00 OCHOBHBIX PE3yNIbTATaX OAIOTORICHHON HICP
OIPEACIAIOTCS OLUCHKAMH «OTIHYHO», «XOPOIIOY», «y/OBIETBOPHTEILHO, «HEYJI0B-
JICTBOPUTENEHOY». OLEHKH (OTIMYHO», «XOPOIIOY, «YJLOBIIETBOPUTEIEHO» 03HAYAIOT
YCIICIIHOE NIPEACTABICHNUE NOKIaga 00 OCHOBHBIX DPe3YJIbTATAX MOAIOTOBIEHHOMH
HKP.

Ycnemnoe npoxoxIeHHe rocyIapcTBEHHON HTOrOBOM ATTECTALMH SBIISETCS
OCHOBaHHEM Ul BBIIAYM OOydYarolieMycsi JOKYMEHTa O BBICIIEM OGPa30BaHUY H O
KBalupuKanyyu o6pasia, yCTaHOBIEHHOro MuHucTepcTBOM 06pa3oBanys M HayKw

Poccuiickoit ®enepannuu.



YYEBHO-METOAUYECKOE OBECIIEYEHUE I'OCYJAPCTBEHHOM

UTOIOBOM ATTECTALIAU

Ilepevyenn 0CHOBHOM H 10NOTHATEIBLHOI y4eOHOH JTHTepaTyphbl,

HeoOX0MMO¥ 1151 IPOBeJEHHS TOCYAAPCTBEHHON HTOTOBOH ATTeCTALNH

No HasBanue, K-Bo aic.
oubnuorpaduyueckoe onucanue Cemectp| B 6ubn.
(Ha xad.)
OcHoBHas muTEpaTypa
1 Crpombepr A.I'., Cemuenko JI.I1. ®usmueckas xumus. M.
Bricmras mxouna, 2010 r. 10 >l
JononHuTenbHas aureparypa
1 Pycanos A.U. Jlekuuu 110 TepMOIHHAMUKE IIOBEPXHOCTEH:
Yuebnoe nocobue - CIT6: Usnarensctso «Jlanb», 2013. 14 et (1)
5 IM3paenamsuny JI.H. MexMoneKysipHble U NOBEPXHOCTHEIE 0 x
cuiel. Hayunsrit mup 2011. 456¢. ! et L)
3 ?(")I(I)(;IHC IT., ne IMayna Jlx. ®uzuueckas xumus. M.: Mup, 10 sigie (1)
[lapmon B.H. Jlexuuu mo TepMouHaMyKe HepaBHOBECHBIX
4 mporeccoB At xumukoB. HoBocubupcek: M3a-s8o Hogoc. 10 Het (1)
yHu-Ta, 2005.

y4eOHO# TuTeparypsl T.B. Kucenesa

€4eHb pecypcoB HH(POPMALHOHHO-TEJIEKOMMYHHKAIHORHOH ceTH

. WIS b i i R Ve
e 9 %

«HHTepHeT», HCII0JIb3YEMBIX JIs1 I"O(:y,[[apCTBeHHOﬁ HTOIrOBOH aTTecTAllHH

Ne

DneKTpOHHBIN ajipec

[a—y

basa JaHHBIX U IPOrPaMMHBIM KOMIIEKC U1 TEPMOAMHAMMYECKUX PAcUeTOB
NBTAHTEPMO

OJIEKTPOHHO-0MOIHOTEYHas chcTeMa « Y HUBEpCUTETCKast OuOIMoTeKa OHIaliHy)

HuTepakTuBHas 0a3a JaHHBIX KHUT M JKypHasoB SpringerLink.

JnexktpoHHo-6uOmHoTeuHas cucrtema « KHUT'ADPOH/I» r.Mocksa knigafund.ru

«BUBJIMOTEX» r.Mocxksa bibliotech.ru

N || (W

IHTEepHET CalTHl BEAYIIMX TOCYJAPCTBEHHBIX BY30B M HAYYHBIX OpraHH3allMH
PO: MI'Y, CIToI'Y, PXTY, HI'Y, PAH P® u ap.

~

luTepHeT caiThl 3apy0exHBIX HaAydHBIX U yueOHbIX 1eHTpos: NBS USA, MTI
UK, ChLab Japan, NSRDS u np.

HanoMmeTp (HaHOTEXHOJIOTHUeCKoe coodmecTBo) — http://www.nanometer.ru

Poccuiickuit o011eo0pa3oBaTeNbHBIH nopran .
http://www.school.edu.ru/default.asp |

10

all Science — Poccuiickuit Hay4nbIii noprai — http://www.allscience.ru
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11 [EcrecTBennonay4nblit 06pa3oBaTelnbHblii mopran — http:/en.edu.ru/

12 JIOMOHOCOB — MonozexHslii Hay4HBbIi noprai - http://lomonosov-msu.ru/

13 HayuHo-oOpasoBaTenbHblii  IeHTp 1o HaHoTexHojorwsM  MIY -
http://nano.msu.ruwww.sciencedirect.com

14 www.chemweb.com

15 www.pubs.acs.org

16 www.doaj.org

['OCT 7.32-2001 Cucrema cTaniapToB 1o uH$opmalyu, 6U6IHOTeIHOMY U H3-
17 jnatensckomy nemy. OTder o HayuHO-HCCIeOBaTeNbCKOM paGoTe. CTpyKTypa
paBuiIa opopMIIEHHSI.

MngopManyoHHbIe TEXHOJIOTHH (ONEPAIMOHHBIE CHCTEMB, MpOoTrpaMMHOE
obecniedyeHne o0IIEro M CHENHATIM3UPOBAHHOIO HA3HAYEHHMS, a TAaKKe HHMOPMAIIH-
OHHBI® CIIPaBOYHBIE CHCTEMBI) M MaTepUallbHO-TEXHHUYECKass (a3a, HCIONIb3yeMBble
IpH rOCY/APCTBEHHON HMTOrOBOM aTTeCTallMd, COOTBETCTBYIOT TpeboBaHMsAM (ejie-

PalIbHOT'O IoCY IapCTBCHHOI'O 06pa30BaTean0r0 CTaHOdapTa BBRICILIETO 06pa3013aHm{.
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[Ipunoxenue 1
IHEPEYEHDb S5K3AMEHAITMOHHBIX BOITPOCOB

[um—

. HopmaTuBHEIE OCHOBBI IleJarorMKH BhICIIEro 00pazoBanus B Poccum.
Y4eOHo-MeToqu4eckoe obeciedeHne npouecca 06yIeHus B By3e.
IIpoGmemsl GopMUpOBaHUS CONHMATBHOM, IMYHOCTHOH M HPO(ECCHOHANb-
HOM KOMIIETEHTHOCTH Oy IyIIUX CIIELUATUCTOB.

4. CtpykTypa u opraHusanus yue6Horo mporecca B BY 3e.,

5. CIpyKTypa U BUBI By30BCKOM JIEKLIUH.

6. Pa3sHOBUIHOCTH CEMHHAPCKUX 3aHATUI B BBICIIIEH IIKOIE.

7. Texnonoruu AUCTAHIIMOHHOTO 00YYEHHS.
8
g,
1

il o

. HuTepakTuBHBIE 00pa3oBaTeNbHEIE TEXHOIOIHH.
CamocrosTenbnas paboTa CTyIEHTOB MO PYKOBOJICTBOM IIPENoiaBaTells.
0.3azaun negaroruuecKoro KOHTPOJS H OLUEHKH ¢(h)OPMHUPOBAHHOCTH KOMIIE-

TEHLUH y 00y4Jaromuxcs.

11.0cHoBHBIE ONI0KEHHS KITACCHIECKOM TEOPUH XUMHYIECKOTO CTPOSHHSI.

12.IInpUHIHKIIEl KBaHTOBO-MEXaHHYECKOTO OIMCAHUS MOJEKYISPHBIX CHCTEM.
Cranuonaproe ypasnenue Illpeaunrepa ms cBoGoaHON MoIeKynsl. Anua-
OaTryeckoe NpuONIKeHne. DIEKTPOHHOE BOJIHOBOE YPaBHEHHE.

13.1ToTeHnMansHEle KpUBBIE U IOBEPXHOCTH IMOTEHI[MAILHOM sHepruu. Mx
o01mas CTpyKTypa U pas3jd4yHble TUIIBL. PaBHOBECHBIE KOH(GHUIYPALHH MOJIE-
KyJ. CTpykTypHas u3omepusi. ONTHYECKUE H30MEPBEI.

14.Konebanus monexyn. HopmanbHble KoneGaHus, aMILUTATY/IbI ¥ 4aCTOTHI KO-
nebaHuil, 4aCTOTH OCHOBHBIX KOJeOaTeNEHBIX IEPEX0/I0B.

15.Bpammenne monexys. BpamatenbHble ypOBHU SHEPTHH.

16.2neKTpoHHOE CTpOSHHE aTOMOB U MOJIeKYJ. OJHOAIEKTPOHHOE MPUOITHIKe-
HUeE.

17.ATOMHBIE W MOJICKYJISipHBIE OpOUTanu. DJIeKTPOHHBIE KOHOUTYypalud H
TepMbl aToMOB. | IpaBuno XyHaa.

18.OnexTpoHHass mIOTHOCTh. PacmpeneneHue 3IeKTPOHHON IUIOTHOCTH B
IBYXaTOMHBIX MoJiekynax. KoppensunoHHble OpOWTAIBHEIE THATPAMMEL.
[Ipesensl MPUMEHUMOCTH OHOIEKTPOHHOT'O NPUOIIHKEHUS.

19.MHTepIipeTans CTPOEHHUs MOJEKYJl Ha OCHOBE OpOHTAIbHBIX MOJENEH U
HCCJIeIOBaHUs paclpeaesieHus JIEKTPOHHOMN [UIOTHOCTH. JIokaln3oBaHHEBIE
MOJIEKYJIipHBIe opOuTamu. [ ubpruausanys.

20.To4yeuHple TpYNNbBl CHUMMETPHH MoOJeKyJd. [loHsTHe O mpencraBieHHsIX
IPYII U XapaKTepax MpeiCcTaBIeHHH.

21.0061ue CBOMCTBA CHMMETPHUH BOJHOBBIX (DYHKIMH M MOTEHUHATBHBIX I10-
BEPXHOCTEH MOJIEKYII.

22 . Knaccudukanys KBAHTOBBIX COCTOSSHUNA aTOMOB M MOJIEKYJI IT0 CHMMETPHH.

23.CuMMeTpHs aTOMHBIX U MOJIEKYJSIPHBIX OpOHTaleH, G- U TM-OpOUTalH. T -
DeKTpOHHOE MPUOIIMIKEHHE.
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24.BnusHre CUMMETPHY PAaBHOBECHOH KOH(UIyparuu sJiep Ha CBOMCTBA MO-
JCKYJT X MX JUHaMHIECKOC IIOBEIeHHE.

25.0pbutanbuble KOppeNsSUHOHHBIE AuarpaMMbl. CoXpaHEHHe OpOUTATBHO
CUMMETPHH IIPH XUMUYECKHUX PEaKIUsIX.

26./lMnoNbHBIH MOMEHT U HOJSPU3YEMOCTh MOJIEKYI. MAarHHTHBIA MOMEHT
MAarHuTHasl BOCIIPUUMYHBOCTD.

27.2¢dextrr ITapka u 3eemana. MarduTHO-pe30HAHCHbBIE METO/[bI MCCIIEN0-
BaHHS CTPOCHUSA MOJIEKYJI. XHMHYECKHH C/BUT.

28.0ntryeckue CIEKTPBI MONEKyYII. BeposTHOCTH mepexooB u mpaBmia 0t60-
pa IIpH Iepexoax MeXay pa3iIudHbIMU KBAHTOBBIMH COCTOSHHUSMH MOJie-
KV .

29.CBsi3b CIEKTPOB MOJIEKYJ € UX cTpoeHHeM. Onpe/ieNieHue cTPyKTYPHBIX Xa-
PaKTEPUCTHK MOJIEKYJ U3 CIIEKTPOCKOIMMYECKHX JaHHBIX.

30.OCHOBHBIE COCTABISAIOLIAE MEXMOJIEKYJIIPHBIX B3auMoJeicTBU. Momeky-
JSIpHBIE KOMIUIEKCHI. BaH-nepBaanbcoBbl MoJieKylibl. Kiactepsl aToMOB U
mouexys. Bomoponnas cBasp. CynepMonekybl B CYIpaMoieKyIsspHas Xu-
MHUSL.

31.CrpykrypHas KiaacCHQUKalUs KOHIACHCUPOBAaHHBIX (a3. MmeanbHble KpH-
crajusl. Kpucramimueckas peleTka ¥ KpUCTaTHYeCcKasi CTPYKTYpa.

32.PeannHble KpHcTauibl. TUITb! 1e()eKTOB B pealbHBIX KPUCTALIAX.

33.KpucTanisl ¢ HEMOIHOH yIIOPALOUYEHHOCTHIO. JJOMEHHEIE CTPYKTYPHI.

34.CummMmetpus kpuctamioB. Kpucramiorpaguueckie ToUeUHbIE IPYLITE CHM-
METPUH, TUIIbI PELIETOK, CHHTOHHH.

35.IToHsATHE O IPOCTPAHCTBEHHBIX IpyIIaX KpucTauioB. MHmeKcw kpucran-
norpadUYeCKuX rpaHei.

36.AToMHBIE, HOHHEIE, MOJIEKYJISIpHBIE W OPYTrHe TUIBI KpucTallioB. [{enouey-
HbIE, KAPKACHBIE U CIIOUCTBIE CTPYKTYPBHL.

37.Ctpoenue TBEpABIX PaCTBOPOB. YIIOPSAA0YEHHBIEC TBEPAbIE PaCTBOPBL.

38.AMop¢usle BemecTBa. OCOOEHHOCTH CTPOESHHUS ITOJIMMEPHBIX (a3.

39.Metannsl ¥ MOJYNPOBOJAHUKUA. 30HHAsA CTPYKTypa DHEPIeTHUECKOrO CIeK-
Tpa KpUCTaJIOB.

40.IToBepxuocTts @epmu. Paznuunsle TUnsl nposoaumocty. Koiebanus B KpH-
crayiax. POHOHEL.

41.0c0o0eHHOCTH CTPOCHHUS MOBEPXHOCTH KPUCTAIUIOB U JKUAKOCTEH, CTPYKTY-
pa IpaHMIIEl pa3ziena KOHISHCHPOBaHHbIX (as.

42.MoneKkynsl ¥ KiiacTepsl Ha moBepxHocTH. CTpyKTypa aJcOpOLMOHHBIX CIIO0-
€B.

43.OCHOBHBIE TIOHATHS TEPMOJUHAMHMKH: W30JIMPOBAHHBIE H OTKPBITHIE CHCTE-
MBI, PABHOBECHBIC ¥ HEPABHOBECHBIE CHCTEMBI, TEPMOJHHAMUYECKHE Iepe-
MEHHEIE, TEMIIepaTypa, HHTCHCHBHbIE U 9KCTEHCHBHLIE IIEpeMEHHEIE.

44.VYpasHeHus: coctosHus. Teopema 0 COOTBETCTBEHHBIX COCTOIHIAX.

45.TlepBblil 3aKOH TepMOIAMHAMUKH. Termnora, paboTa, BHYTPEHHSIA dHEPIrud,
SHTAJIBIHNS, TEILIOEMKOCTh. 3akoH ['ecca. CTaHgapTHEIE COCTOSHUS U CTAH-
JTapTHBIE TEIIOTHl XUMHHYECKMX PeaKIuu.
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46.3aBUCHMOCTB TeIUIOBOrO 3(dexTa peakuuu or Temneparypsl. Popmyina
Kupxrodda.
47.BTOpO¥i 3aKOH TePMOAMHAMHUKY. DHTPOIHUS U €& U3MEHEHUS B 00paTUMBIX U

HeoOpaTUMBIX mporneccax. Teopema Kapuo — Knaysuyca. Paznuunsle mka-
JIBI TEMIIEpaTYP.

48.dynnamenrtanbHele ypasHeHHs [ n66ca.

49. Xapaxrepuctiaeckue dyskuuu. Jueprus [ n66ca, sHeprus [ 'ensMronpia.

50.YcnoBusa paBHOBECHS W KPHTEPHH CAMOIPOH3BOIBHOIO MPOTEKauus Ipo-
LIECCOB.

51.Vpasuenue I'n66ca — I'enbmronsia. PaboTa 1 TemwmoTa XUMHIECKOro Ipo-
Hecca. XMMHYECKHE ITOTEHI[HAIIBL. ,

52.XuMHYecKoe paBHOBecHe. 3aKOH JEHCTBYIONMX Macc. PasiuuHble BHIbI
KOHCTAHT PaBHOBECHS M CBS3h MEXIY HUMHU.

53.M3otepma BauT-T'odda. YpaBHeHus u306apsl M H30XOpPbI XHUMUYECKOH pe-
aKLuu.

54.1Ipusenennas sHeprust ['u66ca 1 e€ UCIIONB30BAHME JUIT PACUIETOR XUMUYe-
CKHX paBHOBecui. PaBHOBecue B mome BHemHux cuil. IlonHble moTeHIHa-
JIBL

55.. Pasimynble TUNBI pacTBOPoB. CHOCOOBI BRIP&KEHHUS COCTABA PACTBOPOB.
WneansHele pacTBOPEL, 00LIIee YCIOBHE HICATLHOCTH PACTBOPOB.

56./laBiieHre HACHIEHHOIO Mapa >KUAKHX PacTBOPOB, 3akoH Payns. Hewpe-
albHBIC PACTBOPBI M MX cBoMcTBa. Mertox axtusHOcTel. Kooddumuents:
aKTHBHOCTH M HX OIIpe/ieIeHHUE.

57.CraniapTHBIE COCTOAHHS IIPH ONPEJEICHMH XUMHUYECKUX IOTEHIUAI0B
KOMIIOHEHT pacTBOpoB. CHMMETpUYHAS W HECHMMETDHYHAA CHUCTEMBI OT-
cuera.

58 KomnmratuBHele CBOHCTBA pacTBOpPOB. V3MeHeHHe TeMItepatyphl 3amMep3a-
HHS pPaCTBOPOB, KPHOCKOMNUSA. 30HHAs [J1aBKa. OCMOTHYECKHE SABIEHHS.

59.IlapuuanpHble MONbHBIE BEJIMYHMHBL, UX OIpeeNieHHe [yl OMHAPHBIX CHC-
TeM. YpaBHenue ['n66ca — [lrorema.

60.DysKuusa cMelleHus sl WOealbHBIX U HEWIealbHBIX pacTBopoB. [Ipe-
JIeNTbHO pa30aBleHHBIE PacTBOPHI, aTEPMANIBHEBIE U PEryJsipHble PacTBOPHI,
X CBOKCTBA.

61.Ilonarus xoMmoHeHTa, (ha3sl, cTeneHu cBoOo b1, [IpaBuio das I'ub0oca.

62.O/IHOKOMITOIICHHTHBIE CHCTEMBL. JlMarpaMMBI COCTOSIHHS BOJIBI, CEpHI,
dochopa u yriepona.

63.®dazoBbIe epexos! nepBoro pona. ¥YpasHenue Knanefipona — Knaysuyca.

64./[ByXKOMITOHEHTHbIE CUCTEMbI. PasiuyHble AuarpaMMbl COCTOSIHHMSI IBYX-
KOMIIOHEHTHBIX CHCTeM. PaBHOBECHE HIKOCTh — Iap B IBYXKOMIIOHEHT-
HBEIX cHcTeMax. 3akoHbl [ m006ca — KoHoBanoBa. A3€0TpOIIHELIE CMECH.

65.®a30BnIe TEPEX0IEI BTOPOTO poja. YpaBHeHHs: DpeHdecra.

66.TpexkoMIOHEHTHbIE cHCTeMbl. Tpeyronpuuk I'ub6ca. TuarpaMmsl raBxo-
CTH TPEXKOMIIOHEHTHBIX CHCTEM.

15



67.Ancopbuus. Ancopbent, ancopbar. Bumsi ancopbuuu. CTpykrypa nosepx-
HOCTH M IIOPUCTOCTH ajcopOenTa.

68.JlokanuzoBanHas U 1eJI0KaIH30BaAHHAS aJcopoums.

69.MoHOMOTTeKy IAPHAS W TONUMOJNEKY ISIpHAs azcopOoIus.

70. lusamudeckuit XapakTep a/copbIHOHHOTO PABHOBECHS.

71.130TepMBI ¥ M306apsI ancopOiuuu. Ypasraenue I eHpu. Koncranra agcop6-
HOHHOI'O paBHOBeCHs. Y paBHeHHe JIeHrMiopa.

72.Ancopbiust U3 pacTBOpOB.

73.Ypasuenne bpynayspa — Omera — Tennepa (BIT) s ITOJIUMOIIEKYJISIPHOIH
azcopOuuu. Onpesielienye IIIOMAAN TOBEPXHOCTH a/[COPOEHTa.

74.IloBepxHOCTh pasnena (a3. CBOGOAHAs OBEPXHOCTHAS YHEPIHS, OBEPX-
HOCTHOE HaTsDKeHHE, M30BITOUHBIE TePMOAHHAMUYECKHE (YHKIIMU TIOBEPX-
HOCTHOTO CJIOS.

75.M3MeHeHre MOBEPXHOCTHOIO HATSHKEHHS! HA TPAHUIIE KMIKOCTh — IIap» B
3a8BUCHMOCTH OT TemIiepaTyphl. CBsi3b CBOOOJHOM ITIOBEPXHOCTHOMN SHEPTUH
¢ TemnoTou cybimmanuu (npasuno Credana), MOIyIeM yNpyrocTH H JIpy-
I'MIMH CBOMCTBaMH BeIIeCTBa.

76.9¢dext Pebuniepa: U3MEHEHHE MPOYHOCTH U ILIACTUIHOCTH TBEPIBIX Tell
BCJIC/ICTBHE CHHIKEHHSI UX II0BEPXHOCTHOMH SHEPTHH.

77 KanuinsgpHbie SBIeHHS. 3aBUCUMOCTH @BJIEHUS Tapa OT KPUBHM3HBI I10-
BEPXHOCTH XUAKocTH. KanwnsapHas KOHAEGHCAUuUsA. 3aBHCHMOCTh PacTRO-
PUMOCTH OT KPHBH3HBI IIOBEPXHOCTHU PACTBOPAIOIIUXCS HACTHI[ (3aKOH
['u66¢ca — OcrBanbaa — OpeiiHiuxa).

78.PacTBOpEI anekTponuToB. MoH-aumonsHOe B3aUMOIEHCTBHE, KaK OCHOBHOM
IIpOLIECC, OIpeAeSIONIHi yCTOHYMBOCTS PACTBOPOB 3JIEKTPOIHTOB.

79.KoadduumeHTsl akTHBHOCTH B pacTBOpax JIEKTpONuTOB. CpeHss aKTHB-
HOCTh ¥ CpeIHUH KO3PPHIUEHT aKTUBHOCTH, UX CBS3b C aKTUBHOCTLIO OT-
J€IbHBIX HOHOB.

80.0OcHoBubie nonokeHus Treopuu ebas — Xiokkens. Jlorennuan nonnei ar-
Moc(hepHI.

81.YcioBusi 3JIEKTPOXUMUUECKOTO PaBHOBECHsl Ha IpaHMIe paszfena ¢a3 U B
AIIEKTPOXUMHYESCKOH LemnH.

82.TepMogMHAMHKA raJIbBAHUYECKOTO JIEMEHTA. DIEKTPOABMIKYIIAs Chia, e€
BeIpa)keHue uepe3 sHepruio ['md6ca peakiuy B JIEMEHTE.

83.Ypasuenust Hepucra u I'n66ca — I'enbMronsia st paBHOBECHOM JIEKTPO-
XUMUYECKOH LIEIIH.

84.ITonsiTie 3MEKTPOAHOTO NOTEHIHAIa.

85.0mperenenne ko3()(GHIUEHTOB aKTHBHOCTH Ha ocnone usmepenudn I/C
rajibBaHUYECKOTO DIIEMEHTA. :

86.271eKTPONIPOBOTHOCTL PACTBOPOB JJIEKTPOIIMTOB; YUElhlias H SKBUBANCHT-
Hasl 3NEeKTPONPOBOAHOCTH. UHcia mepeHoca, NOJBHIKHOCTE HOHOB H 2aKOH
Konppayma. DnekrpodopeTHIecKuii 1 peakcariuoHHbIe 3Q{EKTEL.

87.0OcHOBHBIE TOJIOXKEHHS TePMOJIUHAMUKH HEPAaBHOBECHEIX IIPOIIECCOB.
88.JIokansHoe paBHoBecue. Duykryanuu. OyHKIWs JHCCHTIALNHL.
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89.IToroku 1 cuibl. CKOPOCTE IPOU3BOACTBA SHTPOIUHU. 3aBUCHMOCTE CKOPO-
CTH ITPOU3BOACTBA IHTPOIIUH OT 000OIIIEHHBIX IIOTOKOB U CHJI.

90.Cootnomenus B3aumuoct OHcarepa. CTallHOHAPHOE COCTOSIHUE CHCTEMBI
U Teopema | [puroxuna.

91.Tepmomuddysus u e€ onmcanne B HepaBHOBECHOM TEPMOJIMHAMUKE. Y paB-
HeHue YennmeHa —DHcKoOro. :

92.0CHOBHBIE TIOHATHA XUMHYECKOW KHHETUKM. IIpOCThIe M CIIOXKHBIE peak-
MU, MOJICKYJIIPHOCTE U CKOPOCTH IIPOCTOM PeaKIyy.

93.CriocobsI onpenenenus ckopocty peakiny. KuneTmdeckue kpussie. Kure-
THYECKHE ypaBHEeHHs. KoHCTaHTa CKOPOCTH M MOPSANOK peakiyu. Peakiuu
NIEPEMEHHOTO TTOPSIIKA.

94.DeHoMeroNMOrUYeCcKas KHHETHKA CIOXKHBIX XMMHYECKIX peakuuit. KiHeTH-
YeCKHE YpPaBHECHHMs IJI1 OOpaTUMBIX, HapaJIeNbHBIX M IOCIIEHOBATEILHBIX
peakiuii. KBazucrauuonapHoe NpuOIHKEHHE.

95.KuHeTrKa rOMOreHHBIX KaTaTHTUYECKHX U ()epPMEHTATHBHBIX PeaKIIHil.

96.1lennbie peakuun. KuneTHka Hepa3BeTBIEHHBIX U Pa3BETBICHHBIX LEMHEIX
peaxuuii.

97. KuHeTHyeckre 0COOEHHOCTH Pa3BETBICHHbIX LEMHbIX peakimii. ITperens-
HBIC SIBJICHHSI B Pa3BETBJICHHBIX LEMHbIX peakiusx. [lomyocTpos Bocuame-
HEHHS, IEPHO HHAYKLIMU. TernmoBoi B3pEIB. -

98.Peakuuu B notoke. Peakiimu HieaabHOro BBITECHEHHUS W MOEaIbHOTO CMe-
menns. KonebarenbHble peakiiyy. ,

99.Makpokunernxa. Pois 1uddy3un B KHHETHKE reTepOreHHBIX PeaKIUii.

100. KuHeTHKa reTeporeHHbIX KaTAIMTHYECKHX Peakiuil. Pasnuunble pexu-
MBI POTEKAHMA peakuuii (KHHeTHYEeCKast U BHEIIHSAA KHHeTU4YecKas obmac-
TH, 00J1aCTH BHEIIHeH ¥ BHyTpeHHel 1uddy3un).

101. 3aBHCHMOCTBE CKOPOCTH peaKkLUH OT TeMIIEpaTypnl. YpaBHeHHe Appe-
HHYyCa. DHEPrHs aKTUBALIMHU U CIIOCOOBI € Ompe/ieieH s .

102. DnemenTapHble aKThl XMMUYECKUX PeaKIHi U GH3UIECKHI CMBICT dHep-
TUM aKTHUBaUuy. TepMUYeCKHH U HeTepMHYECKHE ITyTH aKTHBALMH MOJIe-
KyJ1.

103. Teopusa akTHBHBIX cTONKHOBeHHH. CedeHne XUMUYECKUX peaknuil. Pac-
4eT MPEIIKCIOHEHIHAIBbHOI0 MHOKUTEIS IT0 MOJIEKYJISSPHLIM IIOCTOSHMHLIM.
Crepuyeckuii daxrop.

104. Teopus nmepexolHOro COCTOSHHS (AaKTHBHPOBAHHOIO Komekca). ITo-
BEPXHOCTE IMOTEHIMANEHOM sHeprud. I1yTh u koopaunaTa peakiuu. CraTu-
CTHYECKHI pacyeT KOHCTaHThI CKOPOCTH.

105. Dueprus u sHTponus akTUBauuH. VICTIONBE30BaHHE MOJEKYIAPHBIX I10-
CTOSIHHBIX IIPH pacyere KOHCTaHThI CKOPOCTH.

106. Pasnuynble THNEI XUMHYECKUX peaknuil. MOHOMOIEKYLIpHbIe, OuMOlIe-
KyJISpHBIE U TPUMOJIEKYJIIPHLIE peaklUM, 3aBUCUMOCTH IPeNdKCIIOHEeHIIN-
QJILHOTO MHOSKUTEJIS OT TeMIIepaTyphl.

107. Peakuuu B pacTBOpax, BAMSHHE PACTBOPUTENS U 3apsAfa pearupyrolux
yactuil. Kiterounsiit 2 ekt 1 conpBaTarusi.
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108. ®@ortoxumuueckue W paiHalHOHHOXUMHYECKHE peaknuu. DneMeHTap-
HBIE (POTOXUMUIECKHE TIPOLIECCH. DKCHMEPHI X SKCHILIEKCHI,

109. W3smenenue (u3NUeCKHX M XMMHYECKHX CBOMCTB MOJICKYJI IIpU 3JIeK-
TPOHHOM BO30Y:k1eHHH. KBaHTOBBIN BBIXOM. 3aKkoH DiHIITeHHA — Irapxa.

110. Dnexrpoxumudeckue peakuun. J[BoHHOI QIEKTPUYECKUN cioil. Mo-
ACIBHBIC INIPEACTABICHHSA O CTPYKTYpE BOHHOIO 3JIEKTPUYECKOTO CJIOSL.
Teopus I'yn — Yanmena — I'pama. OJIEKTPOKAILISAPHBIE SBJIEHMS, YpaBHe-
Hue Jlunnmana.

111. CkopocTe M CTaguH 3JIEKTPOIHOrO MpPOLECCa. Ionspusanus snexTpo-
noB. Iomsiporpadgus. Tox o6MeHa U mepeHanpshKeHHe. 3aBHCUMOCTD CKO-
POCTH CTalMM paspsifia OT CTPOCHHUS JBONHOTO CJIO.,

112, XuMHYeCKHe HCTOUHHKH TOKA, WX BHIIBL. DIIEKTPOXMMHUYECKask KOPpo-
3us1. MeTOoIBI 3alUThI OT KOPPO3HH.

113. Knaccuukanus KaTaldTHYeCKHX peakUHi u KaTanmu3aTtopoB. Teopus
NPOMEXKYTOYHBIX COCAMHEHUN B KaTajM3e, MPUHIIKI SHEPreTHIecKOro Co-
OTBETCTBHSI.

114. TI'omoreHHbIH Katanus. KHCIOTHO-OCHOBHOM KaTaius.

115. Kuneruka u MeXaHU3M peakimii crienudHIecKoro KUCIOTHOrO KaTajd-
3a. QyHKIUH KUCIOTHOCTH ["amMMerTa.

116. Kunerrnka 1 MexaHH3M peakuuii 0OIIEro KUCIOTHOTO KATAIN3A.

117. Vpasrenue bpencrena. Koppesnsunonnsle ypaBHeHHS 11 JHEpruy ak-
TUBALMH U TEIUIOT Peakiuii.

118. Croeuududeckuii # o0IHi OCHOBHOM KaTaIu3.

119. HyxieohunsHsIH U 251eKTpOGUIBHEINA KaTaiu3.

120. ®epmeHTaTHBHBIN KaTamus. AJCOPOLMOHHBIE U KATANUTHYECKHE IEH-
TPHl (pepMEHTOB. AKTHBHOCTb U CyOCTpaTHas CEeJEeKTHBHOCTL (DEPMEHTOB.
KodepmenTsl. MexaHH3MbI ()epMEHTATHBHOTO KaTaluza.

121. T'ereporennsiii katanus. ONpeieNeHHe CKOPOCTH TeTEPOreHHO KaTalu-
THYECKOU peakiiny.

122, YneneHas v aroMHast akTHBHOCTB. CelIeKTHBHOCTD KaTajau3aTtopos. Posb
acopOIMU B KMHETHKE FeTepOreHHbBIX KaTaIMTUYeCKuX peakiuii, HeonHo-
POATH IOBEPXHOCTH KATalH3aTOPOB, HAHECEHHbBIC KAaTAIH3aTOPbl. JHEPrHsl
AKTHBALMK FE€TEPOreHHBIX KaTAIMTUYECKUX PeaKIfiii.

123. CospemenHble Teopur (HYHKIMOHHUPOBAHUS I'e€TEPOr€HHLIX KaTaau3aTo-
pOB.

124. ®oTokaTalUTHUECKUE TIPIECCHI.

125. Pois Teopuu KpucTanmuzauud ¢a3 B pa3BUTHH NPEACTABICHUMN O IpHU-
pOZie KPUCTAITTHYECKOTO COCTOSTHHUS BEIIECTBA.

126. TepmonuHamuueckue yclIOBUs 3aponsilieobpazoBanus. Kpurudeckwuit
3apOMBIILI.

127. TepmoauHamMuKa 3apoAbllie00Opa3oBaHUs B YCIOBUAX IIPOCTPAHCTBEH-
HBIX OIPaHUYECHUH.

128. KuneTtndeckue MOZeNH TOMOTEHHOTO 3apO/ABIIIe00pa3osaHusl.

129. Kunetryeckue MOJIEIIH FeTEPOreHHOT0 3apoIbIeo0pazoBaHus.
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130. MetacrabunpHsle Kiactepsl. MoJieu arperaTHBHOTO 3apoJIbIIeo0pas3o-
BaHMUsL.

131. ®pont KpucTammu3auy. YCTOHYHBOE M HEYCTOMYHMBOE MIBHIKEHHE
¢ponTa Kpucranmmzauuy. JleHIpuTHBIE CTPYKTYPEL.

132. Poct KpuCTauIAYeCKHX CTPYKTYp IO MEXaHM3My OPHUEHTUPOBAHHOM ar-
peranuu.

133. Meroabl cHCTeMHOr0 IPOEKTUPOBAHKUS B HAYKE O MaTepUaax.

134. OcHOBHBIC NOHSITHS: CHCTEMHBIH MOAXOM, CHCTEMHBIN aHaIHU3, CHCTEM-
HOE€ NIPOCKTHUPOBAHUE W KOHCTpyHuposanue. Monenu cuctem. Kimaccudrka-
UK. MeToAbI CUCTEMHOTO MPOEKTHPOBAHUS.

135. Hepapxuyeckoe crtpoeHnme MarepuanoB. Knaccudukanus Mmarepuasos.
OyHKIHOHAIBHBIE U KOHCTPYKIIMOHHBIE CBOHCTBA MATEPHAJIOB.

136. XuMuyeckue COeMHEHHs, BEIECTBa, MaTepHaibl. Mepapxuueckas op-
raHU3aLMs MaTepUasoB.

137. Ponb MaTepuaoB B TEXHUYECKOM Pa3BUTHH OOIIECTBA.

138. Knaccuduxauusi MaTepratoB 10 XUMHUYECKOMY, (a3oBOMY H IMCIIEpC-
HOMY COCTaBy.

139. KoMno3suuuoHHBIE MaTepHalIbl M KOMIIO3ULIMA MAaTePHATIOB.

140. TubpuHBIE MaTEPHAIILL.

141. HanocTpykTyprpoBaHHBIE MaTepHAIIbI.

142. ®OyHKIUN MaTepHaNOB.

143. Poab KOHCTPYKIHMOHHBIX U (PYHKIIHOHAIBHBIX MAaTEPHAJIOB B TEXHHKE.

144. TexHosoruyeckue IMpoOIEeMbl CO3/IaHUSI MATepUATIOB C 3aJaHHBIMH
CBOMCTBaMH.
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