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IosicHuTEIbHAA 3aIMCKA

Pabouas nmporpamMma 3JIEKTUBHOTO Kypca Mo XUMHH «PelieHrne XUMHUECKUX 3a/1au»
st 11 kmacca pa3pabotaHa Ha OCHOBe 0OpaszoBaTenbHOW mporpammel MBOY
«KpamnuBeHckas cpeansis obmieoOpazoBaTenbHas 1mkojga Ne24 umenu [].A.3aiitieBay,
NPUMEPHON MpPOrpaMMbl MO XHMHUU U aBTOpPCKOW mnporpammbl mo xumuu O.C.
["abpuensH nis cpeaHero odIero oopa3oBaHusl.

Xumudeckoe o0pa3oBaHUE 3aHUMAJIO U 3aHUMAET OJHO M3 BEAYIIUX MECT B CUCTEME
oOmiero o0pa3oBaHus, YTO OMpeEnesieTcs 0e3yCIOBHOM MPaKTUYECKOW 3HAYMMOCTHIO
XUMHH, €€ BO3MOXKHOCTSIMU B MO3HAHUHM OCHOBHBIX METOJOB HU3YUYEHHUS] MPUPOJIBI,
(GbyHIaMEHTAIBHBIX HAYYHBIX TEOPUH U 3aKOHOMEPHOCTEH.

Pelienne pacueTHbIX 3a/1a4 3aHUMAET BaXKHOE MECTO B U3YUYEHUH OCHOB XMMUYECKOU
Hayku. [lpm pemenun 3amad mpoucxoguT Oosee TIyOOKOE W TOJHOE YCBOCHUE
y4eOHOTrO Marepualia, BbIpa0ATHIBAIOTCS HABBIKM IMPAKTUYECKOTO IMPUMEHEHUS
UMCIOIIUXCS 3HAHWM, pa3BUBAIOTCS CIIOCOOHOCTH K CaMOCTOSITeNIbHOM pabore,
IPOUCXOIUT (POPMHUPOBAHUE YMEHHS JIOTUYECKH MBICIUTh, HCIIOJIB30BaTh MPUEMBI
aHajvM3a U CHUHTE3a, HAaXOJUTh B3aMMOCBS3b MEXAY OOBEKTaMU W SBJICHHSAMU. B 3TOM
OTHOIIICHUHM pEIICHUE 3a7a4 SBIAETCS HEOOXOJIWMBIM KOMIIOHCHTOM TpPH H3YYEHUU
TaKkoON HAayKH, KaK XUMHUS.

Pemienne 3amad — He caMollellb, a METOJ IIO3HAHUS BEIIECTB M HX CBOMCTB,
COBEPIICHCTBOBaHUS W 3aKpeIUICHUs] 3HaHWM ywamuxcsa. Yepe3 pemieHue 3aaad
OCYILIECTBIISIETCA CBSI3b TEOPUU C TMPAKTUKOW, BOCIHUTHIBAIOTCS TPYJOIIO0UE,
CaMOCTOSITENIbHOCTh U 1IE€JICYCTPEMIIEHHOCTh, (DOPMUPYIOTCSI PAIIMOHAIBHBIE MPUEMBbI
MBIIIUICHUSI. YMEHHE pelaTh 3aJaud SBJSIETCS OJHUM W3 TIOKa3aTeled YpOBHS
Pa3BUTHUSI XUMUYECKOTO MBIIIJIEHUS, TTyOMHBI YCBOSCHUSI MU y4eOHOT0 MaTepuania.

B cBs3u c BBeaeHuMeM MNpPOPUIBHOrTO OOy4YEHHs Ha CTapuiel CTYNEeHH OOIIero
oOpa3oBaHUs, HA KypC XUMHUHM B KJaccax COIHAIbHO-?PKOHOMHUYECKOTO, (PU3HNKO-
MaTeMaTHYECKOro, TYMaHUTapHOro Mpoduield OTBOIUTCS B yuyeOHOM IUlaHe 1 dac B
HEJIEJII0, YTO HE MO3BOJISIET YACIUTh J0CTATOYHO BPEMEHM Ha perieHue 3aaad. OnuH u3
BapHUAHTOB PEIICHHS 3TOM MPOOJEMBbl — BKJIIOUCHHE B yYCOHBIH IJIaH DJICKTHBHOTO
Kypca «Pemenne XUMUYECKUX 3a/lauy», CTPYKTypa KOTOPOTO M BpeMsl MPOBEJACHUS HE
IIPOTHBOPEYAT IOCIEA0BATEILHOCTH U3YYEHUsSI TeM B 0a30BOM Kypce «OpraHuyeckas
XUMHUs». B 3TOM Kypce HCIonb3yroTcs oOIIpe IMOAXOJbl K METOAMKE PEIIeHUS Kak
YCJIOKHEHHBIX, HECTAaHAAPTHBIX 3a/lad, TaK M 3aJlad IIKOJBLHOI'O Kypca, MPUMEHSETCS
METOJIMKA UX PEIICHUS C TOUKHU 3PEHUS PAIIMOHATBLHOTO MPUIIOKEHUS UeH MaTeMaTUKU
U QUBHKH.

DJIEKTUBHBIA KYpC BBIMOJHAET CJICIYIOMNUE PYyHKIINU:
® pa3BHUBAeT coJiepkKaHHWe Oa3UCHOrO Kypca XUMHUHM, HW3YYE€HHE KOTOPOTO

OCYIIECTBIISIETCS HA MUHUMAJILHOM 00111e00pa3oBaTeIbHOM YPOBHE;
® TI03BOJISICT IIKOJIBHUKAM YJIOBJIETBOPUTH CBOM TIO3HABATEIbHBIC MOTPEOHOCTH H

MOJIYYUTh JIOMIOTHUTEIBHYIO MOJTOTOBKY;

e [I03BOJIICT IIKOJBLHUKAM ITOATOTOBUTHCA K caade EI'D mo xumun.
Lenu 3nekmuenozo Kypca:
- BOCHUTAaHUE JIMYHOCTH, HMMEIOIICH pPa3BUTOE €CTECTBEHHO-HAYYHOE BOCIPUSITHE

IPUPOJIBI;



pPa3BUTHE TBOPUYCCKOTO MOTCHIIMAJIA YYAIITUXCS;

pa3BUTHE ITO3HABATCIILHON JIEATEILHOCTH YYAIIUXCSA 4Yepe3 aKTUBHBIC (OPMBI H
METO/IbI O0yUECHUS;

3aKpEIUICHHE, CUCTEMAaTH3aIlisl 3HAHUH YJaIIuXCsl 110 XUMUU;

00yYCHHE yJalIuXcsi OCHOBHBIM ITOX0aM K PEIICHUIO PACUCTHBIX 3a/1a4 110 XUMHH.

3aoauu 3neKkmueHo20 Kypca:

YUYUTh yYAIIUXCS IPUEMaM PELICHUs 3a1a4 Pa3IndHbIX TUIIOB;

3aKpEIUIATh TEOPETUYECKUE 3HAHUSA, YYUTh TBOPYECKH NPHUMEHATH UX B HOBOM
CUTYyalllH;

CIOCOOCTBOBAaTh MHTETpallMM 3HAHUM YyYallMXCsA, MOJYYEHHBIX IPU H3YYEHUU
MaTEeMaTHKU U QU3UKA TPU PEIICHUHN PACUECTHBIX 33]a4 [0 XUMUHU;

OPOJOKUTh (POPMHUPOBAHUE YMEHHUS aHAIM3UPOBATH CHUTYallMI0 U JenaTh
IIPOTHO3BI;

pa3BUBaTh yUeOHO-KOMMYHHKATUBHbIE HABBIKU.

Tpeﬂoeauuﬂ K 3HAHUAM U YMEHUAM YUAUIUXCA.

[Tocnie u3ydeHus: JaHHOTO AJIEKTUBHOTO Kypca YUYallluecs TOIKHbBI 3HAmb !

CITOCOOBI PEIICHUS PA3IMUYHBIX THUIIOB 3a/1a4;

OCHOBHBIE ()OPMYJIBI U 3aKOHBI, IO KOTOPBIM ITPOBOJISITCS PaCUEThI;

CTaH/IAPTHBIC AJITOPUTMBI PEIICHHUS 3a/1a4.
[Tocne nzyueHust JaHHOTO ANEKTUBHOTO Kypca ydaluecs: JOJKHBI yMemb !

peliaTh pacyeTHBIE 3a/1a4i Pa3JIMYHbIX TUIIOB;

YETKO MPEJCTABIIAThH CYIIHOCTh OMUCAHHBIX B 3a7ja4€ MPOIIECCOB;

BHUJICTh B3aUMOCBSI3b MPOUCXOMSIINX XUMUYECKUX MPEBpAICHUA U H3MEHEHHI
YUCJIEHHBIX MMApaMETPOB CUCTEMBI, OIMCAHHOM B 3a/1a4¢;

paboTaTh CaMOCTOSITENIBHO U B TPYIIIIE;

CaMOCTOSATEIBPHO COCTaBJISITh THUIIOBBIE XHMMHYECKHE 3aJa4d M OOBSICHATH HX
pelleHuE;

BJIAJIETh XUMHUYECKON TEPMUHOJIOTHEN;

MOJIb30BAThCSl CIIPABOYHOM JINTEPATYPOM MO XUMHUH JJI BHIOOpA KOJMYECTBEHHBIX
BEJIMYMH, HEOOXOIUMBIX JIJISI PEIICHUS 3a/1a4.

Dopmvl KOHmMpoOnA:

KJIACCHBIE U JIOMAIlIHUE KOHTPOJIbHbIE PabOThI
CaMOCTOSITENIbHBIE pA0OTHI;

3a4eThl;

3aIATa aBTOPCKUX 3a7ad.

Mecto npeamera B yueOHOM 1iiaHe QY

DJIEKTUBHBIN Kypc paccunTaH Ha 34 yaca (1 yac B Henelw).



YUYEBHO-TEMATHYECKM IIJIAH

No | HazBaHue TeMbl KonunuecTBo
4acoB

Tema 1. Pacyersl nmo xumuveckum ¢opmyaam u | 12
YPABHEHUSIM XHMHUYECKHX peaKiuii

Tema 2. CTpoeHue aTOMa M CTPOEHNE BelllecTBa 3
Tema 3. Xumuueckue peakuuu 8
Tema 4. Heopranuyeckass Xumusi 4
Tema 5. Oprannuyeckass Xumust 4
Tema 6. JkcnepuMeHTATbHbIE OCHOBbBI XUMHH 2
Pe3eps 2
Hroro 35

OcHOBHOE coep:kaHue Y4eOHOI 0 Kypca

Tema 1. Pacuerbl mo xuMuveckuMm GopMyJIaM H YPAaBHEHHAM XHUMHYECKHUX
peakuuii (12 4)
OCHOBHBIE KOJIMYECTBEHHBIEC XapaKTEPUCTUKU BEIIECTBA: KOJIMYECTBO BEILIECTBA, MACCa,
o0BeM.
MaccoBas, 00beMHasi 1 MOJISIpHAS JIOJIsl BEIIECTBA B cMecH. MaccoBasi 1015 dJIeMeHTa B
COCMHECHUM.
[Ipocreiimas unu smnupuueckas popmyna. MictuHHas win MoJeKyIsipHast popMmyiia.
XUMHUYECKOE ypaBHEHHE, TEPMOXUMHYECKOE YpaBHEHHE, TemioBod 3ddekt
XUMHUYECKOUN pEaKIInu.
CrexmoMeTpruecKne pacyeThl. BbIXo MPOAYKTa pEAKIIHH.

Tema 2. CTpoeHune atoma u crpoeHue BemecTna (3 4)
SAnpo: mpoToHbl M HEUTPOHBI. M30TOmBI. DNEKTPOHBI. DJEKTPOHHAS 000JOYKA.
DHepreTuueckuii ypoBeHb. OCOOCHHOCTH CTPOCHHUS DJICKTPOHHBIX 000JIOYEK aTOMOB
3JeMEeHTOB 4-T0 W 5-TO TepuojioB mnepuoandeckor cucremsl [[. . MeHneneena
(nepexonnbix 3neMmeHToB). [loHsATHE 00 OpOuTANSIX. S- U P-OpOUTANIHU. DIEKTPOHHBIE
KOH(HUTypaIiiyi aTOMOB XUMHUYECKUX IJIEMEHTOB.
Tema 3. Xumnueckue peakuuu (8 1)

Peakiuu coenwHeHMs, pa3jIOKEHHUs, 3aMENICHUS U OOMEHAa B HEOPTaHWYECKOW U
OpraHnyeckoil xumuu. Peakmum 5Kk30- W dSHOoTepMuueckuwe. TemmoBoil addekt
XUMHUYECKOM pPEaKIMu M TEPMOXMMHUYECKUE YypaBHEHHsS. Peakiuum ropeHus, Kak
YaCTHBIN CIIy4ai 3K30TEPMUUECKUXPEAKLIUM.
CKOpoCTh XMMHUUYECKOW pPEaKIMU. 3aBUCUMOCTh CKOPOCTH XUMHYECKOW pEeakuuu OT
NpUPOALl  PEAarupyrolluX  BEHIECTB, KOHUEHTPAlMU, TEMIEpaTypbl, IUIOIIAAN
MOBEPXHOCTU CONPUKOCHOBEHUS U KaTtaiu3aTopa. Peakuuum roMo- v reTeporeHHbIE.
[TonsTre o xaranuze u kataauzatopax. DepMeHThI KaKk OMOJIOTMYECKUE KaTaau3aTophl,
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ocoOeHHOCTH MuX (QyHKIMOHUpoBaHUs. HeoOpaTumbie U oOpaTUMblEe XUMUYECKHE
peakiyu. COCTOSHUE XUMUYECKOTO PAaBHOBECHUS JIJIsl 0OPATUMBIX XUMHUYECKUX PEAKIIHA.
CrnocoObl  cMelIeHUs XMMHYECKOrO paBHOBEeCHs. Teopusi 3IEKTpOIMTHYECKas
mucconuanus. Kucinorel, OCHOBaHMSIT M COJIM € TOYKM 3pEHUS  TEOpUHU
ANEKTpOIUTHYECKON auccounanuu. HeoOparumpiii ruaponn3. O6paTuMblii THAPOIHU3
coneii.  Crenenb okucieHus. OmnpenereHue CTENEHU OKUCIEHUA 1o (dopmysie
coeauHeHus. [TonsiTue 00 OKUCIUTENBHO-BOCCTAHOBUTEIBHBIX peakiusax. OKUcCIeHue u
BOCCTAHOBJIEHUE, OKUCIIUTEIb U BOCCTAHOBUTED.

DNEeKTPOoJIN3 KaK OKUCIUTEIbHO-BOCCTAHOBUTEBHBIN MTpoLiecC. DIEKTPOJIN3 PACILIIaBOB
Y PaCTBOPOB.

Tema 4. Heopranuueckass xumus (4 1)

B3aumoneiicTBue MeETalioB C HEMeTalulaMUu  (XJOpOM, CEpOd U KHUCIOPOIOM).
B3auMogencTBHEe  MIENOYHBIX W MIEJTOYHO3EMEJBHBIX  METALUIOB C  BOJIOW.
DJIEKTPOXMMHUYECKUA PAJ HAOPSOHKEHUA METAJUIOB. B3auMoJeicTBHE METauIOB €
pacTBOpaMH KUCJIOT U cojiei. AToMUHOTEpMUA. B3anmoneiicTBre HATpUs C 3TAHOJIOM
u ¢enonoM. CpaBHUTENIbHAS XapaKTEPUCTHUKA TAJOTCHOB Kak HamOoJsiee THUIMUYHBIX
pEeACTaBUTENEH HEMETAILIOB. OkucIuTENbHBIE CBONCTBA HEMETAJIOB
(B3aumojielicTBUE € MeTaJylaMd W BOJOpojaoM). BoccTraHoBUTEIbHBIE CBOWMCTBA
HEMETaJUIOB (B3auMOJIEHCTBUE C Oosiee AJIEKTPOOTPUIATEIIbHBIMA HEMETalIaMU U
CJIOKHBIMHM BEIIECTBAMHU-OKUCTUTENsIMU).  Knaccudukaruss KUCJIOT. XHUMHUYECKHUE
CBOMCTBA KUCJIOT: B3aUMOJICHCTBUE C METAINIAMU, OKCUJIAMH METaJUIOB, THIPOKCUIAMU
METAJIJIOB, COJIAIMH, ciupTamu (peakuus srepudukanmn). OcoObie CBOMCTBA a30THOUN U
KOHIICHTPUPOBAHHOM cepHOM KUCIOThl. (OCHOBaHUsA, UX Kiaccudukanus. XuMUUECKUE
CBOMCTBAa OCHOBAaHMI: B3aMMOJICUCTBUE C KHUCIOTaMH, KHUCJIOTHBIMM OKCHJIAMH U
COJISIMU. Paznoxxenue HEPaCTBOPUMBIX OCHOBAHU.
Knaccudukanus coneil: cpegHue, KUCable 1 OCHOBHbIE. XUMHUYECKUE CBOMCTBA COJIEH:
B3aUMOJICMCTBUE C KHUCJIOTaMH, IIeJIo4yaMH, MeTajuilaMu U coyisiMu. [lonatwe o
FEHETUYECKOM CBS3M M TEHETUYECKUX psAnax. [ eHeThueckuid psaa MeTauia.
I'enernueckuit psim Hemetamwta. OCOOEHHOCTH TE€HETHYECKOTO psiia B OPraHUYCCKOU
XUMHUHU.

Tema 5. Oprannueckasi xumus (4 4)

XVMMHUUYECKHE CBOWMCTBA alKaHOB, AJIKEHOB, aJIKWHOB. CIIUPTOB, (DEHOJIOB, albIETHIIOB,
kapOoHOBBIX KHCJIOT. [lomumepbl. ['eHeTmyeckass CBs3b KJIACCOB OPraHUYECKHUX
BEILIECTB.

Tema 6. JkcniepuMeHTAJIbHbIE OCHOBBI XHMUH

KauecTBeHHbIe peakiuu, UAeHTUPUKAIMS BEIIECTB, aJIrOPUTM UJICHTHU(UKAIUU, OJOK-
cxema. AJIropuT™M OOHAPYKEHHS] OPraHUYECKUX COESTUHEHUMN.

JaeKkTUBHBIN Kypc o xumuu 1 4/34 yaca B roa (3a cuer 'HA)
Pemienue xXumMmu4ecKux 3ajgaq



KanennapHo-remaTtudeckoe miaHuposanue 11 kiacc

Jara No Tema ypoka [Ipumeuanne
Ne /i | ypoxka
B TEME
Tema 1. Pacyersl 10 XMMHU4YeCKUM (opMyJiaM ¥ YPABHEHUSIM XMMHYeCKUX peakuuii (12 v)
1. 1. | HaxoxneHnue MOJEKyIsIpHOW Macchl BemiecTB. Pacuer
MacCOBOH JI0JIM 3JIEMEHTA B BEIIECTBE.
2. 2. | Pacyer MaccoBoil A0nu TMpoJyKTa B cMecu. Bwluucienue
MacCOBOM JIOJIM BEIIECTBA B paCTBOPE.
3. 3. | PacyeTsl 0OBEMHBIX OTHOIICHHM Ta30B MPU XHUMHYECKUX
peaKImsIX.
4, 4. | PacueTHble 3a/1a4u 10 YPaBHEHUIO XUMHUYECKUX peakLuid (1o
M3BECTHOM Macce)
S. 5. | PacueTHsle 33124 10 ypaBHEHHIO XUMUYECKUX PEaKIil (110
M3BECTHOMY 00BEMY)
6. 6. | Pacuetsl TerioBoro adexra peakium.
7. 7. | Pacyetsl MaccoBOWM OJIM MPOAYKTAa  pPEAKIUU  OT
TEOPETUYECKH BO3MOKHOTO.
8. 8. |Pacuersl 00BEMHON 70U TMPOAYKTAa  pEaKIUUd  OT
TEOPETHYECKH BO3MOXKHOTO.
9. 9. | Pacuer macchl, KONMMYECTBA BEIIECTBA MPOAYKTa PEaKIUH,
€CJIM OJTHO BEIIECTBO JAHO B U30BITKE.
10. 10. | Pacyer Macchl, o0beMa TPOAYKTA PEAKIUH, E€CIH OIHO
BEILIECTBO JAHO B U30BITKE.
11. 11. | Pacuer mMacchl U KOJIMYECTBA BEIECTBA MPOIAYKTa PEAKIINH,
€CJIM OJJHO BEIIECTBO JAHO C MPUMECSIMH.
12. 12. | Pacuer maccel u o0beMa MPOAYKTa PEaKIUU, €CIU OIHO

BCIICCTBO AAHO C ITPUMCCIAMMU.

Tema 2. CTpoeHue atroMa u cTpoeHue BemecTna (3 1)

13. 1. | CtpoeHue 3JeKTPOHHBIX 000JI0YEK ATOMOB.
14, 2. | TuTibl XUMHYECKOU CBSI3H.
15. 3. | Tumbl KpUCTATNIMYECKUX PEIICTOK.

Tema 3. Xumnueckue peakunu (8 1)

16. 1. | Kmaccudukammsi XuMAYECKUX PEaKITUu.

17. 2. | CKopoCTh XMMUYECKOM peakiuu. Pemenue 3amay.

18. 3. | OOpatuMOCT, ~ XUMHUYECKOM  peakuuu.  XUMHYECKOE
PaBHOBECHE U CIIOCOOBI €70 CMEIIEHUSI.

19. 4. | Teopus dAEKTPOTUTUUECKON TUCCOLUAITIH.

20. 5. | Peakuum nonHoro ooMeHa.

21. 6. | T'maponms.

22. 7. | OKMCIUTEIBHO — BOCCTAHOBUTEJIbHBIE PEAKIIUH.

23. 8. | DnekTponus.

Tema 4. Heoprannueckasi xumus (4 1)




24. 1. | XuMudeckre CBOMCTBA MPOCTHIX BEIIECTB — METAJIJIOB.
25. 2. | XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB — HEMETAIIJIOB.
26. 3. | XuMHUYEeCKHe CBONCTBA OKCUIOB, THIPOKCH/IOB.

217, 4. | PemeHue nenoveKk ypaBHEHU XUMUYECKUX PEAKIUN.

Tema 5. Oprannueckast xumus (4 4)

28. 1. | XuMuueckre CBOMCTBA yTIIEBOIOPOJIOB.

29. 2. | XUMUYECKHE CBOMCTBA CITUPTOB, ()EHOJIOB

30. 3. | XuMu4ecKue CBOMCTBA albAETUI0B U KUCJIOT.

31. 4, | Pemienue 1ernovyexk ypaBHEHUN XUMHUYECKUX PEaKITU.

Tema 6. JkcnepuMeHTAIbHBIE OCHOBbI XUMHUH (2 4)

32. 1. | KauecTBeHHBIE peakUMM HAa HEOPTraHWYECKHUE BEUIECTBA H
VOHBI.
33. 2. | KadecTBeHHbIC peakilnu Ha OpraHUYECKHE BEIIECTBA
34. 3. | PezepBHbIll ypoK
35. 4. | Pe3epBHBI ypOK
Jlureparypa.
Jna yuumens.
1. TIIporpamma xypca xumuu ajis 8-11 kiaccoB 00111€00pa30BaTENbHBIX YUPEXKICHUM
(aBTop I'abpuensn O.C.).
2. Jlaiineko B.M. Kak Hay4uTh HIKOJBHUKOB peMIaTh 3a/a4ydl IO OPTraHUYEeCKOu
xumuu. — M.: [Ipocsenienne, 1992.
3. Irpemmuep I'.U., XoxmoB A.M. Meroamka pacyeTHBIX 3amad Mo Xumuu 8§-11
kiaccoB. — M.: [Ipoceemenue, 2001.
Jlna yuawuxcs.
1. Ky3smenko H.E. Yuuce pemars 3agauu no xumun. — M.: [Ipocsemienue, 1986.
2. Kyspmenko H.E., Epemun B.B. Xumwus ansa aOuTypueHTOB U ydamuxcs. — M.:
Oxk3amen, 2003.
3. Jluguu P.A., Monouko B.A. Xumus nist abutypuentoB — M.: Xumust, 1993.
4. Mapmanosa I'.JI. 500 3agau no xumuu. 8-11 knacc. — M.: U3nat-mkoina, 2000.
5. Cnera JILA., Xomun lO.B., Yepnsiii A.B. KoHkypcHble 3agauu 1O XHUMHH C
pemeHnsamMu. — MockBa-XapbkoB: Mnekca-rumuasus, 1998.
6. Xomuenko I'.Il., Xomuenko W.I'. COopHMK 3a1ad MO XMMHH JAJISl TIOCTYMAOIUX B

BY3bL. — M.: HoBas BonHa, 1996.



