HporpaMMa JCKIIUOHHOI'0 Kypca «Pu3znueckass XUMHI»

IJISl CTYAeHTOB (pusnueckoro pakyabrera MI'Y
(6 cemecTp 2019/2020, 13 exknmii)

COJIEP)KAHUWE JEKIIUA

PA3JIEJI |. CTPOEHUE BEHIECTBA

Jlekuus 1. CtpoeHue MoJieKyJ1
11 ¢peBpans

KoBanenTHas cBI3b. HpaBI/IJ'IO OKTCTa. CTPYKTypBI JIpronca. BaneHTHOCTD U CTEIIEHb OKUCIICHUS
aToMa.

I'eomerpus monexyi. Teopus OSIIBO.

[Tpubmmxenne bopra — OnmenreiiMepa. DIeKTPOHHBIE COCTOSTHUS MoJieKys. [ToBepXxHOCTD 10-
TEHIMAJIbHOM 3Hepruu. OOue NpUuYMHbl 00pa30BaHUs XUMUYECKOH cBA3U. KpuBble MOTeHIIH-
IBHOM SHEPIUM IJIs1 IBYXaTOMHOM MoJiekyJibl. Konebanus MoiIeKyiI.

MornexyssipHble OpOUTanu. DIEKTPOHHAs KOH(PUTYypays MOJeKybl. ['paHUUHBIE TOBEPXHOCTH
MO. Metoa MO B npubnuxenuu JIKAO. KoppensunoHHbsle AuarpaMMbl, CBS3bIBAIOLIUE U pa3-
PBIXJIAIOLINE OPOUTAIH, MOPAAOK CBA3H. DIEKTPOHHOE CTPOEHHUE JIBYXaTOMHBIX MOJIEKYJd 2-TO
nepuona. [IpencraBnenue o ruOpUIN3aAUN OpPOUTAICH.

Jlexuust 2. MexkMoJ1eKyJIsIpHbIe B3aUMO/1elCTBHS.
Kpucramnuyeckue CTpyKTYpbl METAJIOB M HOHHBIX COEIMHEHMI

18 deBpans

Knaccudukanusa BaH-Aep-BaabcoBbIX cuil. JlucrnepcuoHHoe B3auMojelcTBue. BomopomHas
CBSI3b, €€ IPUPOJA, CBOMCTBA U POJIb B )KUIKOCTAX, MOJIEKYJISIPHBIX KPUCTAJUIAX U MAKPOMOJIEKY-
Jax.

KpI/ICTaHHI/I‘leCKI/Ie TBCPABIC TCJIa U UX KHaCCH(bHKaHHH. 9neMeHTapHa;1 sueika.
AToMHEIEC B MOJICKYJIIPHBIC KPUCTAJLJIbI C BaH-ACP-BaaJIbCOBBIM BSaHMOI[efICTBI/IeM.

IIpocTeie KpUCTANIMYECKUE CTPYKTYPBI: IUIOTHEHNIIINE U MJIOTHBIE IIAPOBHIE YIIAKOBKHU, KOOPIU-
HAIlMOHHOE YHUCIIO, IMYCTOTHl U UX cuMMmeTpusa. CTpyKTypbl MeTayuIoB. MeTayuinyueckas CBsi3b U
MeTajuindeckue paauycsl. [lomumopdusm meTamios.

®du3nyecKre CBOMCTBAa HOHHBIX coenuHennil. Monnas moaens. Koopauuannonueie yncna. MoH-
HBIE PAJUYChl U UX OINPEIECIIECHHUE.

OcHOBHBIE CTPYKTYPHBIC THUIIBI HOHHBIX CO@HHHGHHﬁ, HUX CBA3b C TUIIOM KpI/ICTaJ'IJ'II/I‘IeCKOI\/'I pe-
meTkr. OTHOIIICHHE HOHHEIX paanycoB, €ro BIIUSAHUC Ha yCTOI\/'I‘-II/IBOCTL KpI/ICTaHHH‘{CCKOﬁ CTPYK-

TYpBL.
OHeprus HOHHOM KPUCTAJUIMUECKOM PEIIETKH, €€ BBIUMCIEHUE B paMKaX HOHHOW MOJIeH. Y paBs-

HeHus bopua-Jlanne, bopra-Maiiepa. [lonpaBku k anexkTpocrarndeckoit 3Hepruu. L{uki bopHa-
I"aGepa.



Pazpea Il. XUMHUYECKASA KUHETUKA

Jlexknust 3. OCHOBHbIE MOHATHS U MOCTYJIATHI XHMUYECKOH KUHETUKH
25 ¢eBpaiis
1. CBsi3b XMMUYECKON KUHETUKH U XMMUYECKON TEPMOJIMHAMUKH.
2. CxopocTbh XUMHUECKON peakiu. KuHernueckoe ypaBHEHUE.

3. IlocTynarel XUMUYECKOW KMHETUKH: 3aKOH JIEHCTBYIOIIUX MacC, IPUHLIMII HE3aBUCUMOCTH XMMHU-
YECKUX PEAKLUN, IPUHIUI JIUMUTHPYIOLIEH CTaAuH.

4. Koncranra ckopoctu. Ilpsmas u oOparHas 3agaun xuMudeckoi kuneTuku. [lopsanok, ncesgomno-
PAIOK M MOJIEKYJIIPHOCTh peakluu. DaeMeHTapHble peakiuu. ClI0)KHbIE peaKklIMM, MEXaHU3M Peak-
1.

5. ®opManbHasi KWHETHKA peakiuil uenoro nopsaka. [lepuon nosnynpespalieHus, ero 3aBUCUMOCTb
OT Ha4aJIbHOM KOHLIEHTpaluuu. Peakinuu paguoakTUBHOIO pacmaza.

6. Bimsinue TemmnepaTypbl Ha CKOPOCTh peakiuu. Y paBHEHHE AppeHuyca, ero HHTerpaabHas u aug-
depennnanbHas GopMbl. ONbITHAS YHEPTUS AKTUBAIUH.

Jleknus 4. CiokHbIe peakuy MepBoOro MopsijiKa
03 mapra
1. CnoxHbIe XUMUYECKUE peaKiui. MeXaHH3Mbl PeaKIni.

2. Obparumeie peakiuu 1-To nopsiika. Permenne KHHeTHUECKUX YpaBHEHUH, KHHETUYECKHE KPUBEIE.
CBsI3p KOHCTAaHTBl PABHOBECUS C KOHCTAaHTAMM CKOPOCTH. PaBHOBeCHas CTENEHb INpPEBpAILlCHHUS.
Onpenenenre KUHETUYECKUX MTapaMEeTPOB. 3aBUCUMOCTb CKOPOCTU PEAKIIMH OT XUMUUYECKOTO CPOJI-
CTBA.

3. [NapannenpHble peakiuu 1-ro nopsaka. Penienre KNHETUYECKUX YPaBHEHUN, KUHETUYECKUE KPU-
Bble. [leproasl nonynpespamenus. OnpeneiacHue KHNHETUYECKUX [1apaMeTPOB.

4. IlocnenoBaTenbHble peakuu 1-ro nopsiika. Pemienne KMHETHYECKUX YpaBHEHUH, KUHETHYECKHE
KPUBBIE IIPU Pa3INYHbBIX COOTHOIIEHUAX KOHCTAHT CKOpOCTH. OIpeieIeHre KWHETHYECKHUX ITapaMeT-
poB. Heo/THO3HAYHOCTH pelieHusi 0OpaTHOM 3a/1a4u.

5. HpI/IHI_[I/IH J'II/IMI/ITI/IPYIOH_[eﬁ CTaAuu IUIs IMOCIICAOBATCIIbHBIX U MMApaJIJICIIbHBIX peaKHHﬁ.

Jleknms S. CnokHble peakuiy NPOU3BOJIbHOIO NMOPSAKA.
IpudankeHHbIe METOABI XUMHYECKOH KMHETHKHU

10 mapTa

1. OcHoBHEIE HpI/I6J'H/I)KeHHI)Ie METOJbI XUMHYECKON KMHETUKU KBa3upaBHOBCCHBIC U KBa3WCTAIIUO-
HAapHbIC KOHIICHTpAIIUU. YcnoBus NMPUMCHUMOCTH, SHECPIrCTUICCKUC KPUBLIC.

2. DKCIIEpUMEHTAIILHOE ONPE/ICIICHUE TTOPSIKOB PEaKIHA U KOHCTAHT CKOPOCTH.
3. TepMOoAMHAMUYECKUT U KHHETHYECKHI KOHTPOJIb B MAPAIIEIBHBIX 0OPATUMBIX PEaKIIUIX.

4, HCHHBIG peaKkinu. OcHOBHBIE OJICMCHTAPHBIC CTAAWUH. Pa3BeTBieHHEIC U HCPA3BCTBJICHHEBIC LICTI-
HBIC pCaKIIUU.

5. HenuneitHple TMHAMHYECKUE CUCTEMBI B XUMHUH. Moens "xunauk-xepTa'. KonedarensHbie pe-
akuuu. Kunernaeckue monenu peakuuu benoycosa-KaboTuHckoro.



Jlekmusa 6. Karaans
17 mapra

1. OcHoBHbIe IOHATHS KaTanu3a. OOmre cBoiicTBa karanu3aropoB. Kimaccudukarms karamuTude-
CKHMX pEaKIIH.

2. T'omorenHsbIil katanu3. KuciaoTHO-OCHOBHOW Karanu3: cnenuduueckuid u oOmmii. MexaHu3MbI
peakuuii, KuHeTu4eckoe onucanre. OyHKINS KUCIOTHOCTH.

3. depmeHTaTHBHBIE peaknuu. YpaBHeHHe Muxasnnca-MenreH. UnrubupoBanue pepMeHTaMU U
cyobcTpaTom.

4. Tereporennslii katanu3. OCHOBHBIE CTaJWHU, YHEPTETUUCCKUN MPOpUiIb. 3aKOH ACHCTBYIOLINX
Macc Ui TeTepOreHHbIX peakuuid. Peakiyu B acopOLIMOHHOM cJlo€.

5. ABTOKaTaJu3 ¥ €ro POJIb B XUMUHU U OHOJIOTHH.

Jlekunonnasi kouTpo/bHas 1 no pasaenam | u 1l
24 mapTa
Conepsxanue: 2 BapuanTa 1o 5 3aymay. Tembr:
1. CtpoeHnue Monexyi
2. Kpucrammoxumus
3. OcHOBHBIE MOHATHS XMMUYECKON KUHETUKU. Peakuuu 1iesnoro nopsjaka.
4. CnoxkHble peakuuu 1-ro nopsaka.

5. [Tpubnmxennsie MeToabl. OnpeaencHue MopsiaKa peakiuu.

PA3JEJI I1l. XUMHWYECKASA TEPMOJANHAMHUKA

Jlexums /. IlepBblii 3akoH TepMoanHaMuku. Tepmoxumus
31 mapra

1. BuytpeHnHss sHeprus 1 1-blil 3aKOH TEpMOJIMHAMUKH B IiepeMeHHbIX T, V. TemnoBoii a3gdexT mnpo-
1ecca pu nocrostHerse oobema. [lepemennsie T, P: sHTanbnMs U TeruioBo 3¢ ¢exT mporecca npu
MTOCTOSIHCTBE J1aBJICHUS.

2. CranaapTHbIE COCTOSHUS U TEpMOJMHAMHUYECKHe (YHKIMU WHAWBUIYAIbHBIX BemecTB. Onepa-
TOp XUMHUYECKOH peakuuu. Mi3MeHeHne TepMoinHaMu4eckiuX QyHKIUN B XUMUYECKUX PEaKIIHSIX.

3. Tepmoxumuueckue ypaBHeHus. TemioBoi a3pdexT peakiuu. TepMoxuMuieckas Terora.

4. 3akoH ['ecca. DHTanbIuu 00pa30BaHus, CTOpaHus, pacTBOpeHUs. TepMOXUMUUECKHE UKIIbL. JH-
TaJbIIUS XUMUYECKON CBSA3H.

5. 3aBucuMoOCTh TerioBoro 3¢ dekra peakuuu ot Temmneparypsl. Dopmyna Kupxrodda.

Jlexuusi 8. Bropoii 3aKoH TepMOANHAMUKY U €r0 NPUMeHeHHe B XUMHHU.
JuTponus. TepMoanHaMHuYecKHe NOTEHIHAbI

07 anpeast

1. DHrponus u 2-ii 3aKOH TEPMOAMHAMUKH. TepMOINHAMUYECKOE, CTATUCTUYECKOE U BEPOSITHOCT-
HOE OIpENIeIeHUs] SHTPOIIUH. DHTPONUS KaK QYHKIHS COCTOSHUSA U KaK KPUTEPUH HaIPaBICHHOCTH
CaMOIIPOU3BOJIBHOTO IIpoliecca B n3oiMpoBaHHol cucreme. Hepasenctso Knaysuyca.



2. TennmoBas Teopema Hepucra. Tperuit 3akoH TepMOAMHAMUKU. AOCOIOTHAS SHTPOIUS U METO/IbI
€€ OLICHKHU.

3. O6benunenue 1-ro u 2-ro 3akoHa TepMmoaguHaMukn. OyHnamenTaipHOoe ypaBHeHue ['ud06ca B ne-
pemennbix S, V. Ilpeo6pazoBanus Jlexanapa. Xapakrepuctuueckue (GpyHkiuu. DHepruu I enbpMm-
ronbua u ['uboca.

4. TepmoiMHaMUYeCKHUE MTOTEHIIUATBL. Y CJIOBHSI 00PaTUMOCTH U HEOOPAaTUMOCTH B TEPMHUHAX MTOTEH-
rmanoB. YpasHenus [ u66ca-I'enbmronbia. CootHomenus MakcBesuia. CBsi3b KAJIOPHUECKOTO U TEP-
MHUYECKOTO YPaBHEHUS COCTOSHUS.

5. Pacuer sneprun ['u60ca 1s pa3InyHBIX MPOIIECCOB.

6. KommuecTBo BemiecTBa Kak BHEITHUIN MTapaMeTP OTKPBITOW CHCTEMBbI. bombIoi TepMoinHaMuye-
CKUH ITOTEHIHAII.

7. CoBpeMeHHBIE CIIPAaBOYHBIC U3/IaHUS 1 0a3bl JAHHBIX 10 TEPMOJUHAMHUYECKUM CBOHCTBAM COEIH-
HEHUU.

Jlekuus 9. TepMoguHAMUKA MHOTOKOMIIOHEHTHBIX CHCTEM.
XuMudecKuii moreHuad. Pacrsopsol

14 anpeas

1. KoMnoHeHTEI U COCTaBJAAIOIIME BCIICCTBA. O6ma51 BapUAHTHOCTb PaBHOBCCHUSI. (DYHI[aMeHTaJ'IB—
HOC YpPaBHCHUC B pa3/JIMYHbBIX IICPCMCHHBIX.

2. Croco0n1 BBIPAXXCHUA XUMHUYCCKOI'O COCTaBa paCTBOpaA. PaCTBOpI/IMOCTB.

3. Xapakrepuctuueckre (pyHKIIMM B MHOTOKOMITOHEHTHOHM cucteme. YpaBHeHue [ 'n60ca-/{rorema.
[TaprmanbHble MOJIBHBIE BETMUUHBI, UX CBSI3b C HHTETPAJIbHBIMHU.

4, XUMUYECKUH MOTCHIMAJ KaK MapuuajlibHasaA MOJIbHAas BCJIMYWHA, €TI0 3aBUCUMOCTL OT TCMIICpaA-
TYPBI U 1aBJICHUA.

5. XuUMHYECKHE MMOTEHIINATIbl KOMIIOHEHTOB PacTBOPa; aKTUBHOCTh U KOA((PUIIMEHTHl aKTUBHOCTH.
Tepmoaunamuka cmemeHust. 30bITOUHbIE BETUUNHBI.

6. WneansHbie pacTBOphl. 3akoH Payns. JlaBneHue mapa Hal UACATLHBIM PACTBOPOM.

7. OTKJIOHEHHS OT WAEaTbHOCTHU; MpeAeNbHO pa3daBieHHbIe pacTBOpHl. 3akoH ['enpu. JlaBnenue
napa HajJ OMHAPHBIM PaCTBOPOM MPOU3BOJILHON KOHIIEHTPAIUH.

8. 3aBMCHMOCTH paCTBOPUMOCTH a30B U TBEP/IbIX BELIECTB OT TEMIIEPATYphI U J1aBieHus. PacTBopsl
Heneryuux BemiecTB. KomnuratuBuele cBoiictBa. Ocmoc. @opmyna Bant-I'odda. Kpuockonus u
90YILTHOCKOTIHS.

Jlekuus 10. ®a3oBble nepexoanl u (pa3oBbie paBHOBeCHS
21 anpeast

1. T'ereporennsie cuctemsl. Y cioBus (ha3zoBoro paBHoBecusi. Kiaccudukanmst ha3oBbIX epexoa0B.
Crenern cB0OOBI (BapuaHTHOCTH paBHOBecHs). [IpaBuio da3 ['nbO6ca.

2. dazoBbic AuarpaMmbl OJHOKOMITIOHCHTHBIX CHUCTCM B PA3JIMYHBIX IMCPCMCHHBIX. ®da3oBas Jua-
rpamMma BOJbI B IIMPOKOM MHTCPBAJIC TEMIIEpATYP U ,HaBJ'IeHI/II\/II.

3. Ypasuenus Knaneiipona n Knaneiipona-Knaysuyca.



4. Ceuenust npocTedux (a3zoBbIX AUarpamm "temmneparypa — coctaB". /luarpaMmsl "KHIKOCTb —
nap". AzeoTponHblid coctaB. JluarpamMmel "KUIKOCTh — KUAKOCTh'. JlnarpaMmmsbl ">KHUIKOCTb — TBEP-
J10€ BElIeCcTBO" .

5. DBTekTHKA. XUMUYECKHUE COSAMHEHUS B TBEpI0i (ase.

Jlexnus 11. Xumuueckasi peakiusi
28 anpeas

1. TepMonnHaMHUYECKOE OMMCAHUE CUCTEM IIPU HAIMYMU XMMUYECKUX peakuuil. CTeneHb npoTeka-
HUs (KOOpAMHATA) peakuuu, XuMudeckas nepeMeHHasi. CpocTBO XUMUYECKOW peakuu. Y CIOBUS
XMUMHUYECKOTO paBHOBECHSI.

2. 3aKoH JEHCTBYIOUINX MACC IS UICATbHO-Ta30BON peakIMOHHON cMecu. KoHCTaHThI paBHOBECHS
U CBSI3b MEXAY HUMU. BBIOOp CTaHIApPTHOrO COCTOSIHUS YYAaCTHUKOB PEaKIUH.

3. CBsI3b KOHCTAHTHI PABHOBECHS C U3MCHCHHEM CTaHIAPTHBIX TEPMOIUHAMUYCCKHIX BEJIMYMH B Pe-
axuuu. [IpuBenennbpii norenmuan ['md0Oca.

4. 3aBUCHMOCTH KOHCTAHT PAaBHOBECHS OT TEMIEPATYpPHI U aBiieHus. CMEIIeHHEe XUMUYECKOTO PaB-
noBecus. [Ipunnun Jle [laTense. YpaBHEHHUS U30TEPMBI, H300aphl U H30XOPHI PEAKIUH.

5. 3aKoH IEHCTBYIOIIMX MAccC /Ul F€TEPOreHHbIX peaKlIMi U peakliuii B pacTBopax. CBsI3b TEIIOBOIO
s dexTa peaky ¢ KOHCTAaHTOM paBHOBECHS.

6. PacueTsl paBHOBECHOTO COCTaBa CIOKHBIX CHCTeM. [IOHATHE O COBpEMEHHBIX METO/aX pacyera
paBHOBECH.

Jlekuus 12. DinekTpoXuMuiecKue paBHOBeCHS
05 masn

1. DneKTPOXUMHUYECKH MOTEHINAN. DIEKTPOAbI U Tonypeakinu. OKUCIUTENbHO-BOCCTAHOBUTENb-
Has rapa. OCHOBHBIE TUITBI JIEKTPOJI0B. PaBHOBECHE 3JIEKTPOI-PACTBOD.

2. DNEKTPOHbIC TOTEHIIMATBI. 3aBUCUMOCTD JJIEKTPOAHBIX MMOTSHIINAIOB OT KOHIICHTPAIUil (aKTHUB-
HOCTEH) HOHOB U TeMIiiepaTyphl. YpaBHenrne HepHcra. CtanmapTHbIE SJIEKTPOTHBIC TTOTEHITUATBI.

3. Onextpoasmxkymas cuna (3/1C), ee cBsI3b ¢ TepMOIMHAMUYECKUMHI BETUYMHAMHU. THUIIBI TaabBa-
HUYECKHUX 3JeMeHTOB. [loTeHImomMeTpusi, ee MpUMEHEHUE ISl ONPEeeTICHUs TEPMOAMHAMUYECKUX
BEJIMYHH.

Jleknus 13 (camocTosnTenbHo0). Ancopouus. Kosamonanas xumust

1. jlncnepcm,le CUCTCMBI U UX KJ'IaCCI/I(l)I/IKaHI/ISI. KOJ’IJ’IOI/IJIH&SI XHUMHA KaK HayKa O JUCIICPCHBIX CUCTE-
MaXx 1 NOBCPXHOCTHBIX SBJICHUMAX.

2. PaboTta n3MeHeHUs U0 TIOBEpXHOCTH. [IoBepXHOCTHOE HATSHKEHUE U ero nposeieHus. [lo-
BEPXHOCTHOE AaByieHne. CmaunBaHue. [[0BepXHOCTHO-aKTUBHBIE BELIECTBA.

3. Ancop6rus. OCHOBHBIC TIOHATHS: aJicopOar, afcopOCHT, CTEIICHb 3aITOJIHCHUS MTOBEPXHOCTH. DH-
3uuecKas afacopOLus U XeMOCOpOIIHS.

4. Ancop6rimonHoe paBHoBecre. Meton n30sTkoB [ 1606ca. dyHaameHTanpHOE ypaBHEHHE a/1cOpO-
My 1 agcopormonnas popmyna ['mb6ca.

5. U3orepma, nzobapa u uzoctepa aacoporuu. Ypasuenue Jlenrmropa. [Ipocreiime MoaenpHbIC
MpeICTaBJICHHsI B Teopuu aacopOumu. Onpenernenne XapakTepUCTUK MOBEPXHOCTH aJICOPOCHTA.



JleknnonHasi KOHTpoJILHAas1 2 o pa3aeny l11
12 masn
Coneprxanue: 2 BapuaHTa 1o 5 3aj1ad. TeMbl:
1. Tepmoxumust
2. DuTponus. TepmoanHamudeckue noreHnuansl. DynnamentanbHoe ypaBHeHue ['mooca.
3. PacTBOpBHI.
4. ®a30BbIe U XUMUYECKHE PABHOBECHS.

5. DIEeKTpOXUMHUSL.

JlekuMoOHHAsI KOHTPOJILHAS - Tepecaaya
19 man

[Tepecnaua 1-it mu60 2-if KOHTPOJILHOM, 11O BBIOODY.
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OcHoBHas uTeparypa

B.B. Epemun, A.Sl. bopmeckuii. O0mas u ¢puszndeckas xumus. — M., UaremnekT, 2012.
B.B. Epemun, C.1. Kaprog, 1.A. Ycnenckas, H.E. Ky3smenko, B.B. Jlyaun. OcHoBbI huzn-
geckoi xumun. B 2-x TT. — M.: BUHOM. JlaGopartopus 3nanuii, 2013, 2019.

Jlono/IHMTeIbHAS JIUTepaTypa

OtkuHc [1. duznueckas xumus. B 2-x 1. — M.: Mup, 1980.

Pomanosckuii b.B. OcHOBBI XMMHYECKOM KHHETHKU. — M.: Dk3amen, 2006.

T'opmikoB B.1., Ky3znenoB M.A. OcuoBsl pusnueckoit xumuu. — M: BUHOM. JlaGoparopust
3Hauui, 2006.

Hlpaiisep M., Otkunc I1. Heoprannueckas xumus, T. 1. I11. 3. — M.: Mup, 2009.

I'peit I'. DnekTpoHbl M XUMHUYECKas CBA3b. — M.: Mup, 1967.

bazapos U.I1. Tepmoaunamuka. — M.: Beicias mkona, 1991.

Boponun I'®. OcHoBsl TepmoanHamuku. — M: U3n-Bo Mock. yH-Ta, 1987.

[IpakTnyeckas xuMudeckas KuHeTHKa / Iox pe. MensaukoBa M.S1. — M.: 3n-Bo Mock. yH-
ta, CIIb: u3n-so Cankr-Ilerep6. yn-ta, 2006.

[Ipuroxun U., Konnenynu [I. CoBpemenHas tepmoguHamuka. OT TEIIOBBIX JBUTATENEH 10
JTUCCUTIaTUBHBIX CTPYKTYp. — M.: Mup, 2002.



