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1, TOACHENTEILHAA SATMCKA

H@Jﬂﬂﬂ W 3AMAYHA y@l@@ﬂﬂ@f@ JIFCTT AT I . B pPe3yNbTATE H3YUECHMI JACTIATIIII=
HBI BRIITYCKHHK JOJIMKEH

SHAT:

- @@HOBHM@ 3AKOHBI IPOTEKAHMA XUMUYIECKUX IIPOLECCOB, KAMPIECKON TEP-=

MOIUHAMMEKY X KHHESTIKH;

- METOIBLI XAMAYECKOU M)]L@HTM@MK&HMM ¥ ONpeOeIICHHA BEIIECTR;

— HOBeHIIVe AOCTYIKEHHs B OONACTH X¥MUK ¥ NEPCICKTUREL KX HCIIONB30RE-
HASL;

YMETD HCIOEBROBATHS
— OCHOBHBIE IIOHATHA ¥ 38KOHBI XAMUY B IPAKTHHECKIAX pacueTax,

— XUMHHYECKIE METOIbBL TEOPETHIECKUX 71 S)KCM@pMM@HTaHbHMX MG@H@&@B@HK]&

BJISIETHS

— uHQopMaIEell O BOIMOMHOCTIX XUMUIECKIX IPOTECCOB B MOBHIIICHIHN Pa-

60TOCTOCOBHOCTY ¥ HANEKHOCTH TEXHUYECKIX CHCTEM.

Vizyuervie TRCHATLTAHEL TOMKHO ofece nTs Y CTYNCHTA PopMEDOBARMAC
CACHYIOMEY KOMMEETEHIHE:

— AKHNEMHITUCCKMX,

AK-1 BEIIOYAIOMMX 3HAHKSI B YMEHKA YIUTHC,

— mpodhecCHOHANbHBIX,

TTK-1 BKIFOUAIOMIEX CTIOCOOHOCTD PEIIaTh 338 H;

TTK-2 3aHAMaTECS Hay%m=M@@ﬂ@m®BaT@m©K@ﬁi ¥ HHEOBAIFOHHON NedTelBHO-
CTBIO.

XM SBISeTCd ONHON M3 GOYHIaMEHTANBHEIX ©CTCCTBEHHELL HayK, KOTOpast
M3y9aeT METCPUaANBHBIN MAD, 38KOHEL eT0 Pa3BUATHS, XUMUIECKYIO hopMy IBYKEH
MaTepuy, VisydeHne XUMUK crocofeTByeT (QOPMEPOBAHMIO Y CTYNEHTOB HAyHHOTO
MHPOBO33PESHISA, MIPACT BAXKHYIO DOJIE B pasBETAX 05PA3HOro MEIIIICHI, B TBOpHE-
CKOM pocTe OyIAyIIHX CHENHANHCTOR. WaTerpamys HayK, NKPOKOS MIPHMEHCHIE Gu-
AHUECKIX METONOB MCCIESN0BaAHMS ¥ MATEMaTHIECKOTO ANNapata B XAMMAK CONMZANM
ee ¢ QUIMKOH, MATEMATHKOR, C IPYTUMH eCTECTREHERIMY HAYKaMY W JACIAILIMHAMY,
B YACTHOCTH © VEDKEHEPHO-TEXHMECKUMY ¥ CIHelHallbHEMH, HeOOXOMAMBIMI I
NpaKTA4eCKO NEeATeNbHOCTH HHKEHEPa.

Ofmee KOMAHEECTEO YACOB U KONHAYECTRO &y IUTOPHELX 18COB B COOTBETCTBHH C
obpasoBaTeIFHEIM CTEHAAPTOM 1 yaeOHEM TIIQHOM: :
Reero uacos mo muenmmmrme: 191 (1-36 01 01), 184 (1-36 01 07), 192 (1-53 01 01)

Beero ayIHTOPHLIX 3AMMTHE — 85 9acOB; B TOM HHCIC nexumi — 51 Jac, na-
GopatoprEx pafor — 34 Haca. IK3aMEH I cemecTp.
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2. COIEPIKARMIE YUEEBHOTD MATEPHMAJIA
JIexMOHHEIC 3aHITH.
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Mopysis 1.Beenerue. [Ipenmer xumuH. SHIUERHE XUMUHA B Pas/d-
HEIX OTPACIAX XO3AHACTB2 M MHKCHEPHOH NPaXTHKE. CoppeMeHHEIE
npobnemsl xuvuE. OCHOBHBIE XUMPHYECKAS TOHATHA M 3SAKOHSL
ATOMEO-MONEKYIAPHOE YieHHe. JaKOH COXPaHEHWA MACCEBL. 3axoH
IOCTONHCTES COCTABA. 3aKOHEI Ta30BOTO cocToAHMsA. IIOHATHE SKBU-
BAJIEHTA. JAKOH IKBUBAIEHTOB. ,

2

Tema 1. Crpoenue aroMa. Beenerue B TEOPAIO CTPOCHHMA aTOME. Co-
CTEBHEIC FACTY ATOME — AP (IPOTOHEL, HEATPOHBL), SNEKTPOHBL, WX
3apAn ¥ Maccd, KBaHTOBEIA Xapaxrep HENyHSHAT M HOTJICLICHAL
sHeprym. YpasHenze [Inapxa. ATOMHEIE CIIEXTDBI KK XapakTepH-
CTWKY SHEpreTHiecKux ypoBEed snextponos. [lonatme o KBAHTOBOM
MeXaHVKe. JKOpIycKyIApHO-BOMHOBaI NPUpPOa NCKTPOHA. VYpasHe-
mpe ne bpoing. BonHosoe YpaBHEHHC [penmrrepa. KBaHTOBO-
MEXZHAUECKHE TIPSICTABIERNA O CIPOCHMM 28T0Ma. XapaKTepUCTHKa
SHEPreTHYECKOTO COCTONHMS 3NEKTPOHa KBAHTOBBIMH HHCHAMHE.
Atomusie opbutamy. MHOTO3IEKTPOHHEIE aTOMEL IMpwemwn Haymm.
Mpapune Xysaa., MakcuMansHoe UCIO MEKTPOHOB Ha SHEPTeTHHe
CKMX YPOBHAX M IIOAYPOBHIX.

Tema 2. Tlepmopwgeckas CUCTEMa 3JICMCHTOB N Memnencepa H
3IIEKTPOHHOE  CTPOCHHE aToMOB. ~ IIepHOIWHMECKMA  3aKOH
I Meneneesa Kak OCHOBa Pa3sBHTHA HEOPTraHUIeCKO XUMHUY, €ro
dunocodekoe suavcHre. CoBpeMeHHaA hopMyIHpPOBKa MEPUOIHTIC-
CKOTO 33KOHE. [I0CIeNoBaTENbHOCTD 3AICIHEHHAA 3NeKTPOHHEIX 060-
nouex aromoe. ITpasmna Kneaxosckoro. CTpykTypa NEPUOIHIECKOM
CUCTEMEL: TEPHOMEL, TPYIIIEl 1 MO PY B, OcobeHHOCTH 3IEKTPOH-

HOI'C CTPOCHMA aTOMOB HIEMEHETOB TVIABHEX 1 OCOUHETX NOArpYyIHI.

S=; P, d=9 m { — pIeMEeHTEL. 91&[@1@][‘1@% VOHM3aIIHY aTOMOB, CPOICTBO K '

SIEKTPOHY. Tlomsarre 00 3Jﬁ@KT]Q@@TpMH@LT@ﬂEH@@TMg

Tema 3. XuMEIECKas CBI3b U CTPOSHUE MOIEKyIl. XuMIIecKas CBA3h
9 BAJIEHTHOCTH., KOBaJIeHTHAS CBfA3b, €€ PA3HOBHIHOCTH — HEIO/IAP-
Hasl, noxaprai. CBOHCTES KOBAJIGHTHOM CBA3M: JUIMHE CBA3Y, KpaT-
HOCTD, BACHIASMOCTS, HAPaRIeHHOCTE, G-, Ti-, §- casu. [londTne o
Teopuu rHOpumEsanyy. [JomsIpHOCTE CBASH MOICKYI, MNOIAPHEIS H
HETIOISIPEEE MONeKyEl. MoHHag CBA3E KaK KpafiHuil cayvai nonapH-
3aIVH KOBATEHTHOH crzi. MeTaumideckas CBi3b.

Tema 4. MexMoIeKyIIpHEE BiauMoecTems. INeKTPOCTATACTH IS
cKOE B3aMMOTelicTEre MOeKy . JUCIepCHOHHOE, OPHEHTAIMOHEOE 1
HHIYKIHOHHOS B33UMOEHcTEHE MOTEKYN. [[OHOPHO-aKIESITOPHOS
maanMoneticTeme. BoIopoHas cBa3b. BIMIANE BONOPOLHON CBA3Y
Ha CBOMCTBRA BEIIECTB,
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Tenz 5. KOMIDIEKCHEIE COSIAHEnrs. KoMIIeKcoo0pa3oBaTens. Jw-
rapgsl, KOOpIHHALMOHHOS HCIO KOMIDTexcoofpazoBare. BHYT-
PEHEAS ¥ BHEINHAA COEPhl KOMIEKCHOrO COSIAHCHEAL Tncconya-
[Vis KOMTIIEXCHEIX CoeaMHeHYH B pacTope. KOHCTaNTe HeCTOMKOCTH
KOMILIEKCHEIX MOHOB.

Tema 6. CTpocHwe BEIIECTE B KOHISHCHPOBAHHOM COCTOMHUE. Kpm-
CTALTIECKOEe COCTOAHME, BUABI KPUCTAINIHYECKAX PCIICTOK. JHep-
IHs KPUCTAITMMECKOH PemeTky. 30HHAsT TeCPHA TPOBOAMMOCTH XPr=
cTasos. TIpoBOIHMKY (METAUIE), TOLYIPOBOIHUKY, AM3NEKTPHKL.
Wunxoe cocrosnmne. AMOPQPHOS COCTOAHME.

Menyas 2. Tema 1. SHepreTrKa XMMUAYECKIX [IPOLIECCOB. JIeMEHTRI
XYIMMHecKOW TepMOIVHaMHAKY. BHYTPCHHAL SHEPIHA M IHTATBIILA.
[Meproe HaYalo TEPMOIMHAMAKY. TepMOXUMAIECKHIE VPABHEHHA.
Terorsl o0pa3oBaHIA ¥ PaIOKEHHA BEIIECCTE. Baxon I'ecca u ciel-
CTBUA W3 HErO. DNEMEHTH BTOpPOro Hadaia TePpMOIAHAMUKH. Homga-
THEe 06 SHTPOIHAK, JHEPTUA Tu66ca. DHTATBIEANEIA W SHTPONHHHEIT
daxropsl mpoueccos. VI3MEHEHME IHEPIMA Tuobca B XUMHYECKHX
npoueccay. HampapleHHOCT XUMITHECKUX HPOLECCOB.

11,
12

Tema 2. XuMAaecKad KAHSTHKS ¥ DABHOBECUS. XMMUYCCKHE PEakllid B
[OMOTEHHEIX ¥ TeTeporeHEBX crcTemax. CKOpOCTh PEaKuyi B IOMOTCH-
HEIX W TETSPOTEHHEX cHcTeMax. (DaxTopsl, BIWMIOLIKE Ha CKOPOCTD peax-
En. 3axoH gedicTud Mace. KOHCTAHTa CKOPOCTH PEAKITAN. OHeprisg aKTH-
BAIEY. 3aBUCHMOCTH CKOPOCTH OT TEMIEPATYPEL. Ipasuno Baer-I'ogda.
ToMOTEHHE M TeTepOTEHHE KaTalu3. BIniHIe XaTalu3aTopoB Ha CXO-
pocTh peakuuu. [IoHITHE O MEXAHUIME KATANMTAISCKIX mpoteccos. Llemn-
HElE peakiyy. POTOXHMIHUECKAS PEAKIIMH. O6paruMeie ¥ HEOOPATUMBEIC
TIPOIIECCHl. XUMHUIECKOES PABHOBECHE B TOMOTCHHBIX CHCTEMAX. Korcranra
pasHOBeCH. CMEMEHAS XEMHIYECKOTO DaBHOBECHA. IMpuampm Jle Ilare-
JLE ¥ ere 3HAYEHWE B XUMUAM. BIVSHWE TeMIEpaTypsl, JABICHUA M KOH-

HEHTPaIVI pearcHToB Ha PaBHOBECHE.

4

13,
14

Tema 3. ucmepcHsle cucTeMsl. OCHOBHEIE XapaKTEPHCTHKHA THO-
mepcHelx cucTeM. CremeBb IECTEPCHOCTH. Knaccubmxamysa Iuc-
IEpCHBIX CHCTeM. [ €TepOTerHble ¥ NOMOTCHREIS IMCTICPCHEIC CHOTE
MpL Kommounasie pacrsophl. ONTvMecKrs, KMHETHHCCKUE M 3K
TpuHeckue CBOHCTRE KOIIOHIHELX PacTBOPOE. YVeToRUMBOCTS ¥ KO@-
TysnEs. KOUICHIHEE PAcTBOPEL B MPUPOAE M TCXHMKE. [Tpouecchl
copbimum. [ToBepxHOCTHES SHEPIMA. Ancopbrus. Visorepma ancopb-
1, TloBepXHOCTHO-aKTHBHEE BenlecTra. [IpuMeHerne aiCOPOIHYL

15

Tema 4. O6mas xapaxTepHUCTHKa pPacTBOPOB. Crioco0s! BEIPAIKEHHS
COCT@BA PacTROPOB. PacTBOPUMOCTE TBEPHBIX BEINSCTE, KHAIKOCTEH,
Ta308. 3aKOH | SHpPH. |

o

16

Tema 5. KoluTaTHBHEE CBOYCTEA PAacTEOpOB. [laBlieHue Mapa Hal
pacreopamm. [leperiil 3axos Paymi. TeMUepaTyphl KANCHUA Kp¥-
CTAIIA3AIMA PacTEOPoR. Bropo# saxon Payig. OCMOTHYECKOE NaE-
nenme. 3axon Bant-T odda.
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Tema 6. PacTBOPEI 3NEKTPOIHMTOB. BONHEE PACTBOPEL SMCKTPOIHTOB.
(OCHOBBI TEOPHE 3IEKTPONKTHYECKON IHMCCONBAIMH, CwibHEIE ¥ Clia-
Oble BNEKTPONUTEL, CTENEHD IUCCOIAAITVH. KogcTamTa IACCOUMAIIL.
Visorormueckuil xoshhuimerT. JakoHrl Payis IIs 3JIEKTPONKTOB.
3axon pasbasnenra OcTBaNbia. Cryuepyaras FUCCOLMAIMST XACIOT
U ocroraEwl. KHCIEE W OCHOBHEIE CONMHM. AMOOTEPHBEIS SIEKTPOTIH-
151, JIEccONpanys BOIEL. BONCPONEEIE NOKa3aTems. IpomsBencHue
paCcTBOPUMOCTH. Peaknua ofMeHa B pacTBOpax SIEKTPCIMTOB. un-
ponus conel, ero Bupel CTeneHb THAPOIH3a, €€ 3aBHCUMOCTE OT
TeMIIEPATYPE], KOHLEHTPAIUH,

18

Tema 7. Xuvms Bopel. Crpoenue Bobl. PHIMTIECKHES B XHMAECCKHIS

coficTsa BomEL COCTaB IPUPONEEX BoA. Mcnonsiosanne BONEL Je-
crkocTh Bomsl. OCHOBHEIE XUMHAYECKHe W (QHIUKO-XAMUHYECKHE CIO-
cOOBI BOJCTIOAT OTOBKL

19,
20,

Monyns 3. Tema 4. ODNeKTpONHbEIE MOTEHIHATIEI. ONexTpONHEIE [I0-
TeHMEATE METALIOR ¥ GaKTOPH, BIMONIHAS Ha iX BenuuHy. Iloms-
THE O CTAHAAPTHEX ToTeHnuanax. CTaEIapTHSI BOXOPOIHEIA 3IEK-
Tpom. SNEKTPOXUMEHIECKAN PAN HANPDKCHUA METaJUIoB. DaxTopEL,
ONPENENAIOIINE IONOKEHNE METalIa B DALY HalpSOKEeHIH. 3aBUCH-
MOCTE SNEKTPOIHEX TMOTEHIWATIOB OT KOHUEHTPAUFH. YPaBHEHAS
HepreTa., [ aibB2HUTECKHAS SIEMEHTEL. IIEKTPONBIKYIIAL CHIA
(3IIC) ransBaHEYECKHAX 3JIEMEHTOB. lIPaKTHYECKOe WMCIOIL30BANME
rIbBIHIIECKIX 3IEMEHTOB.

()
=2

o=

Tema 2. KOpposui MeTaiuics. DUAs KOppOIuE H yliepl of Hee. Xu-

MHUYECKas, SACKTPOXMMAECCKAI KOPPO3IKIL. OcHOBHEIE METOIRI 3ALIM-

TEI OT KOPPO3HH: JCTHPOBAHME, MHFM@M]@@B&HM@ AHTUKOPPO3UOHHEBIC
NOKPBITHAL, JEKTPOXUMUHTCCKHE METOIbI (K&T@ﬂHaﬁ ¥ IMpOTEKTOPHAI
3ALMTE, aHOIHAA ESLHJLMT&I)Q

22

Tema 3. Dnexrponnus, OKACTHTENBHO-BOCCTAHOBA-TENBHEIC TPOLECCE]
Y BNMEKTPONH3E, DFEKTPONHAS PACcIUISBOE ¥ BOMHEIX PACTBOPOB SMEK-
TponuToB. JakoHEl Papaned. DNEXTPOXVMUHECKUE 3KBHUBAJICHT.
TprMeHeHre 3IEKTPONIK3a B MPOMBIIIISHEOCTH,

23

Tema 4. Y UMPAYECKAe WCTOYEFKE Toka. JnemeHT Jleknanme. AKKY-
MyJIITOPEL.  CBMEIOBEIA (KHCHOTHEIA) 8KKYMYILITOP. TormBHEE
sremMenTs. BogopoaHo-KUCTIOPOLHEIR TOMIMBHELA SICMEHT.

24,
25

Monyak 5. Tema 1. Obmue cBOfCTBa METALIOB, WX KJIACCHOMKATIL.
KpucTammaeckasn cTpyKType Merannos. Ouspieckue CBOHCTBA Me-

TALIOB. XHAMUUIECKHIE CBOHCTBE METAIOR. ]ﬂ@ﬂy@[@ﬂﬁ@ METaJUIOB M3 ..

pya. TupoMeTannypris, 3HeKIpOMeTaIIypIid, THIPOMETALLy I,
CrocoBbl MOTYYEHAS METAUIOB BBICOKOM WHOTOTEL XHMUHECKHE,
SIEXTPOXAMAUECKIE, FHCTHUIEINOHEELS, KPACTANTASANMOHHEIE Me-
TonEL JIErkhe KOHCTPYKIMOHHEC MATepHaNsl. AJOMHUHWH, THTAH.
HaxowmeHre B IpUPOJe, TIONYUCHIE, CBOUCTBA, NPHMEHEHAS B TEX-
HEKe, BakKHEMIIHe COSTMHEHWs. TIKCIbEe KOHCTPYKUMOHHEIE MaTe-
puans, Kemeso. Haxoxnewwe B OpUPOIES, TOMYUEHHC, CBOKCTBA,
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NPAMEHEHHC B TEXHHKE, BAKHeHIINE COETUHECHIA. 3ﬂ©KTp@T@XHMEK@= '

ckpe Marepralsl. Melb, 0JI0BO. HaxoxneHne B IPUpOoLe, NONyIeHHE,
CBOVCTBA, MPVIMEHEHIE B TEXHHUKE, BaKHEHITHE COSIUHEHNI.

)
SN

Tema 12. BHICOKOMOJIESKYIAPHEE coemunernd. Oprasueckue, 3ie-
MEHTOOPTaHHIECKUE, HEQPTreHNIeCKHE TMONMMEPEL CrmocobBl IOIyYe-
Hpg TonEMepos. [lonumMeprsanys, BAIBI MOMIMEPHIATHH. Baxne-
I[He MoNvMeps], TONyIacMbie ToMMMEpHIatieH, TPAMEHEHHE B TEX-
guxe. Comonumeprsanps. [lommxonnescanyd. Juneaas W TPEXMEP-
mast monukoHgeHcanmd. OCHOBHBIE MOJMMEPEL, MNOLyHacMbIC IMOLIH-
KOHJIeHCAlHeH, MpYMEHeHNe B TEXHVKE, JIaKi U KIleH. TlmacTMaccHl.
CuHTeTHYecKr e BONoKHA, DM3MKO-XMMUYCCKUE M MEXAHWHCCKHC
ceolicTee ToNMEMepoB. PopMa, THOKOCTE W CTPYKTYPa IOIMMEPOB.
AMop®Hple ¥ KPUCTALIAIECKAE [ONAMEPE . TepMOIIacTHYIHEIE M

TEPMOPEAKTHBHEIC THOJMMEPHIL, @D@WT@p]&]{ BAKSIOLIKS Ha cBolicTBa WO- _

namMepor. CTapeHue TOIHMEDOB.

Beero

JlabopaTopHEIE 3aHATAS.

HamMeHOBAHWE TEMBL, COAEPIKAHIE

ObweM
B Ya-
cax

Beenenre, 3HakoMcTBO ¢ Jaboparopuel, w3y IEHHe TPaBi TEXHUKY
GesonacHocTd TpH pabore B xmmuHeckoil naboparopri. OCHOBHELE

MOMSITHA ¥ 3aKOHLI XUMUH, KJIaCChl HEOPIaHMEECKHX P@@mﬂﬂ@HWﬁ

[\

OKBCIUTENBEO-BOCCTAHOBUTEIILHEIE PEAKIIMN.

BapMoaeicTBIE METAILIIOB C BOAOH, KACJIOTaMH, IIENOTaMH.

@HT@@H@H@HM@ IKBUBAIEHTHON MacChl METAIIIA.

KontponeHas padot «CTpoeHre aToMa ¥ XMMHICCKAI CBA3EY .

@H‘p@ﬂi@ﬂ@ﬂ]ﬁ[@ TEMNOTE ruapaTallAr COJH.

CK@]@@@TB KHUMAYECKIMX p@‘&KT’TMﬁQ KXuMuIecKoe PaBHOBECHE.

PacTBOPEI.

T ecTroCTh BOMIEL.

Kortponsnas pebora «KommmraTuBHEle CBOMCTES PACTBOPOBY.

TansbRaHAYECKAE DNCMEHTRI,

DIEeKTPOIHS.

Kopposwus METAJLIOB,

I IS IS =S NI T R N I P R

BHLIHMTQL METAJIOB OT KOPPOIUI,

15

KorTtponeHas padora « JNeKTPOXUMBA).

16

BrICOKOMONCSKYIAPHLIE COCIIHEHHS.

17

ViTororoe 3aHIATHE

Wroro 3a 2-i cemMectp
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Beero 3a yueOHBIY TON

T
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4, MHGOPMANMOHHO-METOAMYECKAS YACTD

1. QcmoBHasa JETEPATY P

1.1. Kopopus H.B. O6mas xumaws.-VL.: DElciad mKoia, 2003,

1.2, Tmzmxe H.JL O6mas xuvz.-: Xuvas, 1989, 1992, 1996 T. v

1.3. Kypc ofmeit xumum. / Ilon, Pex. H.B. Koporrra.-M. : Beiciiad MKOJ4,
1981, (1984, 1989, 1990, 1995, 2000) r.

1.4, Jyapsckmi T.IT. Kype xmvma. - M. : Brrcnias mioia, 1985, 1994 T

1.5. Bonrpometok B.B. O6mmas xumud, ~M. : Bricimas MKosa, 2012 — 624 ¢.

2. omoHuTelLHAN JUTePATY Da

2.1. @ponor B.B. Xumus. - : Beicluas MKOIE, 1986, 1994 r.

9 9 Becwactaop A, O6mas xuMus. - : Brumeiiasn mKoma, 1987, 1993 .

2.3. Kapanerssan M.X., Tpaxus C.H. OfImag ¥ HeopraHAgecKas XuMHUI.-:M
Xumug, 1981,

5 4. OcHOBb! AHATATANECKON XMMAK B 2-X4acTax / no. Pex. Jonorosa FO.A. .-
M. © Bricuias mxoia, 2000 — 845c.

2.5, Kopxykos H.I'. Heopranw=eckad XUMAL: Y. TMocobue mua BY3os / H.I.
Kopxykos, o Hay4. Pex. I'.M. Kypmonmosa —. ~M. : MHICHIC, 2001 — 367 c.

5.6. Pomarmesa JLM., Jlemuuckas 3.JL., Cyxanosa B.A. COopHEK 38189 1

yIpaxKHenwi no obmel xuMum. — M : Bricrias Mo, 1991 r.

2.7, Anamcon B.JL, Toruapyx O.H., Kanemuosa B.H. u 1p. 3amauy ¥ yIIpankK-

HeHus o obmei xuvwu. — VL. : Beicias mkosa, 2004 r.

3, CuparovHAs JIHTEPaTY P
3.1. KpaTxuit crpaBodHuK QU3HKO-KaMAIECKIX pemus.—J1.: Xumug, 1974 1.

4. Yuefro-MeTOANIeCKaN JIHTECPaTY Pa

DEeXTPOHHBIE YUeOHO-METCAMYECKYE KOMILISKCH IECTIMILTHHEL:

4.1.3YMK T 175 http://elib.gstuby/handle/220612/2065;

DNEKTPOHERIE KYPCH] TUCTHIUTHHEE —

4.2. — B pazpaborke

4.3, Obmas xuvyd. [TpakTHKyM N0 BRIIOTHEEWIO MOMEIIHIX 3aNaHEN [T
CTYIEHTOB BCEX CIelmantHocTel / Pycos B.I1., Kemsxo JLA., Hepsoen HLA., [Ipe-
mernos AJM. —

Comens, TTTY, 2001 1.,80c. Ne 2574 _

4 4. Tlpaxtreeckoe nocobue K NafopaTOPHEIM paboram mo Kypey “Kwmaua” /
Pycos B.IL, Kenpxo JLA., [lepsoen H.A. — Tomens, TTTY, 2001 1., 106 c., Ne 2575.

5, Meromrueckre PperROMEHIANHEE MmO OPramHA3RIHME BLIMOJAHEHHID CaMO=

CTORTENLHON pafoTs] CTYIeHTOB
1. Tlonowxesme of yIpaBiseMoli caMoCToaTeNBHON padoTe CTYAEHTOR Ne 22

S
or 18.05.2011;
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5.2, Oprasu3aiys CaMocTOATENBHON paBboTH CIYASHTOB B By3e | DNEKTPO
faRe

pecype 7} © METOIUUECKHUE YKaASAHII I IPEnoIaBE aTellel M ¢ SIYAEHTOR BCEX Clieii=

4
anpHOCTEN ITHEBHOW vj;mwsﬂ o6yuerma / M. M. Peoxenko, W, H. Cremanxes, B. M.

Kempxo ; MUHHCTEPCTIEO 00pa3oBaHM Pecrybmuku berapych, Y IpeKIeHUE 0@@@3@%
parms "1 OMeTBOKH TO CYIAPCTBEHHEIA TEXHUIECKU YEMBEPCUTET HMER I. O. Cy-
xoro”, Kadenpa "MareprailOBEICHAC B s MammHocTpoerym”, - Tomens : TTTY, 20 09
- 58 ¢c. VIIK 378.147(075.8) BBK 74.580.26a73.

6. PeroMenIyeMbIE CPEICTR AHATHOCTHKA L/ DOPMEPCBARI HTOTOBOH
OMEHEH NETOIL3YIOTes CASNYIONIHE (PoPMEI;

6.1. VerHag opma:
— cobeceIOBaHIE;
(OKJIAI5] Ha KOEQEPSHIIHIX.
6.2. TincevenHas GopMa:
- TECTHPOBAHKE;
— pedepaTsr;
— ONEHUBIHAE HA OCHOBE MOTYIBHO-DEMTHHTOBOM CHCTEMEL,

6.3, Verao-TichbMennaa Gpopma:

1

N

SAIEH ATOW

— TMIMCHMEHHBIE ¢TIeThL IO J1a0 OPATOPHEIM D OTaM < X V@l"H@ﬁ 3

0B MOAYIBHO- @MTMHT@BUW CHCTEMBI,

— OTIEHUBIHIC Ha
6.4, Texmaueckas hopMa MMATHOCTAKE KOMIETEHIAM:
3JIEKTPOHHBIE TECTHL.

)
, /" &

CIHCOX TATEPATYPEl CBEPEH ey . JKeCTKHEA JL I/L
’{/'J ) i Vs



3. VueOno-MeTONMTCCIAN KAPTA AU CIHMIIHHD

KomaecTro AyITHUTOPHELX JaCOB

3
§ Hazpamue paznena, TEMBL, 3aHA T, o o y B § %ﬁ
=} g TIEPEHUEHE H3YIAEMEIX BOIPOCOB « % .8 . § é 2
5 B E |82 E &89 x Nnoe Dopma
= B [EEEE|EEs compo-
5 = ta z g & = (fci;; é 4
é = El ” 8 8 3HAHEH
1 2 3 4 5 6 7 8
XMMMWA (35 =) 51 34
1. Monyrn 1. Beenenme 2 4
1.1. [permMer xuMuy. Ina9cHHE XUMHH B PA3IAIHBIX OTPACHIX XO35H- 1 4 1.1-1.5 SammTa 71ab.
CTBA W MEXcHepHoH mpaxthxe. CoBpeMeBHBIE MPOOIEMEl XUMUH. 2.6-2.7 pab.
OcHOBHBIE XUMHHYECKHEC TTOHATAA K 3aKOHEL ATOMHO-MOJIEKYIJIIPHOE 4.14.2 Tect
yueHpe. 3aKOH COXPAHEHMS MACCEL 3aKOH MOCTOSHCTBAE COCTaBa. MacTpykTax
BaKOBBl TA30BOT0 COCTOSHES. |IGHSTHE 3KBUBANEHTA. JAKOH 3KBM- no Th
BAJICHTOB. DBEJICHHC B Na0OPaTOPHEI HMpPaKTHKYM. [€XHHMKa BEi-
HonHenns Jaboparopusx pabor. Texunka Ge30MacHOCTH OpH pabo-
Te B XUMUIECKOM 1a00paTopH.
2 Crpoemme aroma u [Hepuonuueckasn cuerema LM Menneneena. ® 2
2.1 Crpoenne atoma, OTKPETHE CYDATOMHBIX JACTHIl W MEPBHIE MONEIH 4 2 1.1-1.5 DK3aMed
aroma. KBaHTOBO-MEXAHMICCKAS MOJETh aToMa Bojopona. Monens 2.6-2.7 Tect
aroMa mo bopy. BommoBele cBoHMCTBA 3MIEKTpOHA. Y PABHCHHE JE 4.1-4.4
Bpoitna. [lpuwimn HeompenenenuocTd ['efizenGepra. Bommosoe
ypapzenpe Ilpenuerepa. Kpantossie dmcna snexrpoHoB. OCHOB-
HEIC TIPWHIEIE PAcIpEieleHus MEKTPOHOB B aroMe. [naBHoe
KBEHTOROE YHCHO, CYIIHOCTh W IPUHWMAcMBIE 3Had9eHud. POpMEI
SIEKTPOHEEIX oOnakos. OpOUTaNbHOE KBIHTOBOE YHCNO, CHHHOBOES
KBaHTOBOE dmcio. Ilpmunmn [laymw u BRITEKAIONMUE W3 HETO CIEM-
creud. TIpyHIKN HagMeHBIISH SHeprHE 37iekTpona. [lpapwio I'yH-
ma. Topgaok 3anoHEHH s aTOMEEIX OpSHTaTel SHEXTPOHAMIE.
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1

2

8

)
Lo

[epmonadecknii 3aKOH ¥ TIepHOINIecKas cucTeMa snementos [
Memneneena. [epuommaeckas CHCTEMA 3JIEMEHTOB — rpaduaeckoe
oTOBpaXeHne MEPHOAMICCKOTO 3aKOH7, 6 CTPYKTypa. llepronst u
ceMeicTBa DIEMEHTOB. | pymiEl ¥ noarpynmel. [lepuommaeckoe u3-
MEHEHHE CBOMCTB XMMMYCCKUX INEMEHTOB, JHEPIHA WOHM3ANMM M
CPOJCTBO K 3ICKTPOHY, S3MeKTPOOTPUNATEIBHOCTE. ATOMEEBIS ¥
VOHHEIE PAIUYCEL.

1.1-1.5
2.6-2.7
4.14.2

OxzaMen

XM ECKAL CRAE M MEMOICILY JAPHOE B3AVMOLEHCTRIE

3.1

[pupons xuvugeckoll ceasu. OCHOBHEIE THITH XKAMIYECKOM CBIA3ZM.
OcHoBHEIE Tapamerpsl xmMudecko#l cpssm. KopaiemtHas CBA3b.
Kpupas NOTEHIHANLHOA 3HEPIUY CHCTEMBI W3 JBYX aTOMOB BOIO-
poga. Meron sanenTHEX cBazell. CnocoOel 00pasoBanis KOBaJICHT-
Ho# cBA3H. JIOHOPHO-aKIEITOPHEN MeXaHu3M o0pa3oBaHus CBAZH.
BarenTHOCTE.

1

1.1-1.5
4142

IK3aMer
TecT

Cro#icTR2 KOBAJICHTHOM CBA3M. | eOMETpHs MONEKYI C KOBAICHT-
HBIM THIOM cBs3ed, KoHmenmys raOprIpsaniy aTOMHEIX OpOnTa-
nel. MuoroneHTpobble cBa3u. VonHas cBa3b. CpolicTBA HOHHOMN
crazy. KoopIuHanuoHHoe 9HCIo HoBa. MeTanmaeckas CBa3b.

SKzaMen

o
e

MexMonexyusapEse BO3IeHCTBIA (IMCIEPCHOHHOE, OPUCHTAIMOH-
HOE, HHAYKIMOHHOE). BomopoaHad CBA3b.

1.1-1.5
41,42

OK3aMer

Korammecrpie CoSmEEHE

Konvmexcuble coenmpenyg, OCHOBHBIE NMOMOMKEHWT KOODIMHALH-
oHHOR Teopwu. Knaccudrxanms KOMILUISKCHEIX coenmmenui. Ho-
MEHKIATYPa KOMIUIEKCHBIX Coc/MECHMM. KpaTkne moNoXeHEA TEO-
PHE KOOPIVHAIHOHHOM CBA3HM. YCTOMYHBOCTE KOMIUICKCHBLX CO-
€ IMHCHITA.

N
=
[
B

Sammmra 1a0.
pab.

@TI@@@HM@ BEINECTRA B KOHICHCHPOBARBOM COCTORNBIMN

o

[
.

CTpoeHue BEIECTB B KOHICHCHPORAHHOM COCTOSHUK. KpreTailmg-
YECKOE COCTOIHME, BHAB KPUCTANTAYECKHX pPeINeToK. OHEPrust
KPUCTATAYECKON PEIETKY. 30HHAS TEOPHSA MPOBONKMOCTH KpH-
crawios. [IpoBogHuKY (METAIUIEL), MOJTYIPOBOARMK, IH3IEKTPUKH.
HWunxoe cocTosHne. AMOPQHOE COCTOAIHIE.

1.1-1.5
2.6-2.7
4.1-4 4

DxzamMen

Momyiis 2. 3aKoHOMEPHOCTH MPOTERAHHS XHMUIECKHX IPOonec-
COR.

2

=]
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6.1 DHEPreTHKA XUMAYECKTX MPOIIeCCOB. DNEMEHTH XMMUYECKOd Tep-| 2 1.1-1.5 Tecr
MOIMEAMPKY. IlepBoe HaYao TepMOIMHAMUKY. BHRYTDERHAA SHEP- 2.6-2.7 SammTa 186,
Mg, TEMIOTa B paboTa. DHTANBIMA CUCTEMEL U &€ W3MeHeHne. Ten- 4.1-4.4 pab.
TOBOH 3QHEKT XUMIIECKOH PEaKIiR.

6.2 CragpapTHeie YCIHOBHA W CTagmaprHoe cocTosmye. (CTaHnapTHas 1 2 1.1-1.5 Tecr
SHTATBNNA o0pazoBamma. TepMOXMMIYIECKHE YpaBHEEWA. 3aKOH -2.7
Tecca m ero clemAcTBHA. TemioTa CropaHud TOIMEa. VzMeHneHue 4.1-4.4
SHTAILINHA B (DA30BEX ¥ HONMMOPQEEIX NMPEBPalICHHAY.

6.3 DHTpoNHd. INEMEHTH BTOPOTO HAYala TepMOJUHAMPKH. TpeThe 1 1.1-1.5
Hagano TepMomiHaMuky. CTaHmapTHAd SHTpomy BemecTs. CTap- 2.6-2.7 Tect
JapTHas JHTpomMs obpa3oBays coenmuenws. Msmenenme sHTpO- 4,1-4.4
[IHH IPF XAMPAHYECKIX HPOLECCHX. )

6.4 Mz06apHo-A30TepMIUIeCKIl TOTCHIHAN W €T0 H3MEHEHWe Ipu xu-i 1 1.1-1.5
MHUYECKHX Mponeccax. HarmpaBleHHOCTD XHMHYECKHX IPOTIECCOB. 4.1-44 Tect
CraunaprHeit n300apHEH NOTEHIEAT 00pa3OBAHMNS COETMHCHIU. JK3aMeH

7 Xpmvmrgeckasd KHHETHKD 2 1 |

7.1 OcHoBE xuMuHeckol kupeTrKE. [IOHATHE CKOPOCTH XUMHIECKOH pe- 1 1 1.1-1.5 3anmmra mad.
axy. | oMOTEHHas ¥ FeTepPoreHHad xumvmmaeckas peaknys. OCHOBHEIE 4.1-4.4 pab.
(haxTopE, BINMIONME Ha CKOPOCTE XHMUHMECKOH peakipr. 3aKoH nefi- Tecr
CTBYIOIIMX Macc.

7.2 Bivsmue TeMIepaTyphl W IPUPOAE] PEArHPYIOUIMX BEINCCTE Ha CKO- 1 1.1-1.5 Tect
pocTh xuMudeckolt peaxnum. [Ipaswio Bamr-T'odda. Jueprus axTH- 4.14.4
BAIHY XAMHYECKHX peakui. Y paprenwe Appermyca. Karanws, cym-
HOCTE KaTanm3a. | OMOTEHHBIN W reTepOreHHEIN KaTallus.

8 KM veckoe paBHoBeCHe 2 1

8.1 Heofparumvele # ofparaMeie xumMurdeckre peaxiun. CocToamme xu=| 2 1 1.1-1.5 ammuTa nab.
MEHECKOTO PaBHOBeCHA, KOHCTAHTA PABHOBECHA. BIMIHEKC W3MEHE- 4.2-4.5 pab.
HUS BHEIIHHX VCJIOBHH HA HOJOXKECHUE XHMHIECKOTO PABHOBECHS. Tect
[Mpweempm Jle-Ilarenke.

9 Mopyan 3. Teopus pacTBopoB & ® -

9.1 O6Imas XapakTepucTHKa pacTBopos. Crocofs! BEIpaskeHus cocTagal 2 2 1.1-1.5 SammTa 7as.
PACTBOPOB. PacTBOPHMOCTE TBEpPIEIX BEWIECTB, MUAKOCTEH, Ta308. 2.6-2.7 pab.
Saxon [ empu. 4.1-4.4 Tect

9.2 TlaeneHue mapa Han pacteopamu. [lepesit sawon Payma. remmepa-| 2 2 1.1-1.5 Tecr
TYPEl KMIIEHAS ¥ KPACTALIM3aIMF PacTBOPOB. Bropol 3akon Pays. 2.6-2.7
OcMotudeckoe naBieHne. Jakon Bant-l odda. 4.1-4.4

2 8 9
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9.3 BopEeie pacTBOPH 3MeKTpOIMTOB. M3oTomudeckul kosQduupenT.| 2 1.1-1.5 Ox3aMeH
OCHOBEI TEOPHH 3IEKTPONATHICCKOR muccoumanwu. CrimbHBIE H 2.6-2.7
ciabple 3MEKTPOINTEL, CTENeHb Muccoumanuy. KoHCTanTa IHcco- 4.1-4.4
mHanme. 3axon pasbaenenwa Ocrsanema. CTyneHdaras NHCCOIHA-

A KUCJIOT B ocHOBanwi., Kycuple W OCHOBHEIE CONH. AMMOTEPHEIE
3EKTpOIMTEL. J{pccompmania Bosl. Bogoponasri noxazareis. 1Ipo-
H3BENEHHE PACTBOPHMOCTH, Peakumm oOMeHa B pacTBOpax 3JICKIpo-
nuTos. Tuaponws conel, ero Buapl. CTenens: THAPOIK3E, €€ 3aBH-

7 CHUMOCTE OT TEMITCPATYPEL, KOHNEHT DAY,

9.4 KXoz pogpl. Crpoenue Bomsl. OUIAHECKEE B XEMAYECKIE CBOHCT- 2 2 1.1-1.5 SammTa j1ab.
pa Bogel. Coctas mpupojusix Bop. VMcmomrzosanue somel. Aect- 2.6-2.7 pab.
kocTh Boael. OCHOBHEIE XUMUYCCKIE W QrBAKO-XUMUIECKHE CIOCO- 4.1-4.4 IK3aMe
OBl BOIOLIOATOTOBKH. B

10 Tumemepenbie cMeTeMbl, KoMIOMIREIE PACTROPE 4

10.1 | dmcnmepcrrie cmerembl. Kmaccuduxamus aucnepeHsx cucreM. Kom-i - 2 1.1-1.5 IK3aMEH
JowgHEEe pacTBOPEL. ONTHYECKHE, KMHETHICCKAE U 3IEKTPHISCKUS 4.1-4.2
CBOMCTBA KOUIOMTHBIX PACTBOPOB. Y CTOMYHBOCTE M KOATY AL
Konmouaaele pacTBOPHI B IPUPOJE K TEXHUKE.

10.2  |TIpomecewt copbumm. IMosepxeocTHas sHepruma. AncopOmmsa. Mso-| 2 1.1-1.5 IK3aMeH
tepMa ancopbumu. [loBepxHOCTHO-aKTHBHEE BemecTa. [lpumene- 4.1-4.2
Hue ancopOuum.

11 Momyas 4. OKuCHNTEILHO-BOCCTAHOBRTEIBHEIC W IEKTPOXM-| 8 8
MIHECKIE MPOMEecChl

11.1 |Teopms OKHCHMTEILHO-BOCCTAHOBHTENRHEK peakimi. CremeHb 2 1.1-1.5 Sammra 1206.
oxucienmns. Boceranoputenu, Oxuenureny. [Ipomeccsl OKACTICHA, 4.1-4.2 pad.
BOCCTAaHOBJNEHAA. OKHMCIMTENHHO-BOCCTABOBUTENBHEIE —CBOMCTBA OK3aMer
ATOMOE Pa3lMYHEX 3JIeMEHTOB. COCTaBIeHHE VPaBHEHVA OKMCIIH-

TETBHO-BOCCTAHOBHTENRHEX peaxiuil. Merox snekTpoHHOTO 6Oa-
namca. Knaccuduranus OKUCIIHTEIEH0-BOCCTAHOBTEEHELX PEAKI.

113  |Duexrponmere notemmmansl. Mexamusm BozunkHOBeHKA. CTpoeHne| 2 4 1.1-1.5 JK3aMeH
IBOMHONC 3IEKTPUHecKoro Hois. CTaHiapTHeIE 3MCKTPOIHEIE MO- 4.1-4.2 Tect

TEHIUAEL. Y CTPORCTRO ¥ HAIHAYEHVEe CTAHAAPTHOTO BOJOPOIHOTO
snekTposa. Pan HAIDIKEHUH ¥ BRITCKAIOUHNE W3 HETO CIEHCTBHIL
3aBHCHMOCTS IMEKTPOHFIX MOTEHIHANOB OT IPHUPOIE! 3JCKTPOIOB
u pactsopuresicl. Y pasaenme Heprcra.

)
Z




13

11.4 OCHOBEI TEOPWH TAIBBAHWYESCKWX 3TEMEHTOB. [ anbBaHwmuecKui 2 1.1-1.5 SamwuTa 1a0.
snement Jampons-Axodn. KoHmeRTpamMoHHEE TalbBaHMYECKUE 4.1-4.2 pab.
snmeMerTH. 3J[C rarbBasmiecKkoro 3JIeMEHTa. Tect

11.5 CymHOCTH 3TEKTPoIKN3a. AHONHOE OKUCICHHE W KaTONHOE BOCCTA- 1 2 1.1-1.5 3anmmra 140.
HOBJICHHE, DIEKTPOIM3 PACTBOPOB CONCH ¢ HEPACTBOPHM. 3JIEKTPO- 4.1-4.2 pab.
namu. 3axonsl @apanes. BeIXon Mo TOKY., DNEKTPOIA3 ¢ PACTBOPH- Tect
MEIM aHOJOM. DNEKTPOIN3 PacIlIABOB.

11.6  |lIpaxTr™eckoe IpUMEHEHHE SNEKTPONM3a. DNEKTPOIN3 B METALIYP- 1 1.1-1.5 OKzamMen
rvv. [aibBapoCTErnd ¥ ralbBaHONIIACTHKE. PadWHHpPOBAHWE Me- 4.1-4.2
TAJIIOB. AHOIHOE OKCUIMPOBIHIE,

11.7 | XpMuveckue HCTOYHUKA TOKa. JnmeMenT Jlexnmanme, AKKYMYnATo-| 2 1.1-1.5 DK3aMEH
phl. YeTpolicTBo ¥ NpUHIMI NefiCTBUA KMCIOTHOTO (CBHHIOBOTO) 4.1-42
AKKYMYIIATOpa. TOMIMBHEE 3TeMEHTHI. [IpHHIMI AeHCTBAA BOXO-

POAHO-KACTHOPOMHOTO TOMIEBHOIO 3JEMEHTA.

12 Kopposms W 32HTR METALIOB Z 4

12.1 Oupenenenne u xlaccu(UKAMI KOPPO3HORHBIX Iponeccos. Bumer| 0,5 2 1.1-1.5 DK3aMEH
KOPPO3IMOHHEIX paspyineHud. THIEl KOPPO3HM: XUMHUIECKAT W 3IICK- 2.4 Tect
TPOXHMHIYIECKad Koppo3ny. Kopposwd no TeHcTBREeM DIy K IaroIiux
TOKOB (3JEKTPOKOPPO3UA).

12.2  |TepMonvEaMuKa W KHHETHKa XuMudecKoll kopposmu. TepMomuna-| 0,5 1.1-1.5 Sammuta nad.
MHKZ B CKOPOCTH 3NIEKTPOXMMHEIECKOH Kopposwu. Bomopommas w 2.4 pag.
KHCIOPOIHAd Nermonapr3anyy. [lacCuBHOCTE METANIOB.

12,3 |Metoapl 3aIyThi METAUIOE OT KOPPOsKH. Jlermporanue METALIOB. 1 2 1.1-1.5 Sammra mas.
SamprHLle TOKPHITHS, MPUMEHEHAE WHIHOMTOPOB. DIEKTPOXHMM- 2.4 pab.
geckasd 3aIMUTa: NPOTeKTOpHAad, KaTorHasd, aHomHad. Panuonansnoe
KOHCTPYUPOBAHME H3IENMH,

13 Momyis 5. MeTanmsl i BhICOKROMOICKY NMPHILIC COEMHHEHH 5 4

13.1 KprcranmmJeckad cCTPyKTypa MeTaltoB. OU3nIecKrue CBOMCTBE Me- 3 2 1.1-1.5 DK3aMer
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TAMmoB. XHMAYECKAE CBOHCTRa MeTalios. Ilomydenme MeTaIoB U3
pya. [npoMeTayurypres, 3NeKTPOMETALLY PIH, THAPOMETATTY PIUs.
CriocoOhl HONyIeH s METAIIOB BEICOKOH YMCTOTEL. XUMUYECKAE,
SNEKTPOXUMAIECKHE, TCTHIUIAIUONHEIE, KPHCTALIA3AIHOHHEIE
MeTonEL JIerkue KOHCTPYKIMOHHEE MaTepHaIbl. AIOMUHNM, TH-
ta. Haxoxnenue B TIprpoe, ONYYEHYE, CBOMCTBA, IPUMCHECHUE B
TexXHWKE, Baxueimme coeqmpenud, TaKelbie KORCTPYKMOHHBIE
marepransl. XKeneszo. Haxoxnenwe B IPHPOAE, HOMYICHNIE,
cBOliCTR2, MPEMEHEHNE B TEXHAKE, BAXKHCHIIIE COSANHERN. JIeK-
TPOTEXHIWYECKHE MaTepualel. Mens, onoBo. Haxoxaenue B IpHpo-
7€, IONYUEHHE, CBOMCTES, NPUMEHEHNE B TEXHUKE, BAXDEHIIHE CO-
€IUHCHII.

2.6-2.7
4.1-4.4

SamuTa j120.
pab.

[$9)

OpraHm9yecKue, IeMEHTOOPTaHIIECKHE, HEOPTAHNYCCKIE TIOIMME-
pei. Cnoco651 NoNyders NoMaMepoB. [lomuMepu3anys, BIIEL IT0-
nEMepr3ann. BaskgeHmme noIuMephl, IONyIacMble OTAMCPH3a-
nmelt, npuMeneHne B Texanke. ConommmMeprzanud. [lommkonaenca-
g, Jinpelnag u TpexMepHan HonuKoraeEcanus. OCHOBHEBIE MO-

JIMMEPEL, TTOJYY2EMEIC H@HMK@HH@HC&HM@%@ NPEMEHEHWE B TCXHHKE.

Jlaxm u xuen. [nacrmacchl. CHHTSTHYECKHE BOIOKHA. (DU3HKO-
XUMHIECKVE U MEXaHMUCCKHE cBolicTsa nmomuMepos. Qopma, rubd-
KOCTh F CTPYKTYPa MOTAMEPOB. AMOPQBEIE B KPHCTAIMYECKUAS
HONMMEPEL. TepMOTIIaCTHIHEIE H TCPMOPCAKTUBHEIE TOIMMEPEL.
DaKTopH, BIRAIONIHE Ha CBOMCTEA HomMepOR. CTapeRHe MOMHMe-
POB.

B

1.1-1.5
2.6-2.7
4.1-4.4

SOK3aMen
Sammura 1ad.
pab.




5. I'lpoTok
TIAC

O COMIACOBAHMA YIeOHOH MporpamMMe! [0 H3y9aeMO
WIUIAHE ¢ JPYTUMK TUCIAILIAHAME CIeMANIEHOCTH

yuebuOM

Peurenme, MPUHATOE

,r , [Mpeioxenns 06 .
e ﬁ?ﬁM@H@HM%X B Kadenpol,
MCLIATITHH L .
AHCATITAHEL, © .| paspaboraBmict
. Hazpanue comepxanyy yueOHoM
KOTOpOH yaeOHYIO
_ xabeaps! HPOTPaMMBI IO
Tpedyercs y nporpaMmMy (C yxa-
H3y9aeMOoH
COTTIACOBAHHUE 3aHKEM JNATHl K HO-
IACIATIIHE
Mepa IPOTOKOIA)
i 2 4
. Iporokon Ne 7
Py "7 i
T0 5 VAP, 14.05.2014
s ///‘ .,/»/ ey i g é/ 7 Sk H N 7
O3 ZE,p1re6% Y [/( AP AL W p@’l{‘@]{,{@ﬂ o)
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