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Pabouyas nmporpamma
0 XMMUH
10 kaace



MOACHUTEJIbHAS 3ATINCKA

Pa6ovas nporpamma no xumun 10 kaace (2 yaca B Heaeu110 ,Beero 70 4acoB)

Pabouyas mporpamma y4ge6HOro Kypea xumuu A4 10 Klacca cocTaBieHa Ha OCHOBE

IlpumepHO# (enepanpHON IPOrpaMMBbI OCHOBHOTO OOLIET0 00Pa30BAHMS 10 XUMUK
st 8 — 11 xiraccos;

IIporpammer Kypca xumun 11 8 — 11 kiaccoB 00111e00pa3oBaTebHBIX YUPeKACHHH,
asrop O.C. I'abpuensa (2010 roxn).

DenepabHbIH KOMIIOHEHT I 0Cy 1apCTBEHHBIX 00pa30BaTe bHBIX CTAHAAPTOB
Ha4abHOro OOIIEro, OCHOBHOTO OOIIEr0 M cpejaHero (IONHOro) obIero
obpazosanus (mpuka3 Ne 1089 or 05.03.2004 r.);

[Iporpamma Kxypca xumun 10 kiacca oTpakaeT cOBpeMeHHbIe TeHJEHIIUH B IIKOIBHOM
XUMUYECKOM 00pa30BaHKH, CBSA3aHHbIE C pehOPMUPOBAHHEM CpeIHEH IIKOIbL.
[Iporpamma

MO3BOJIAET COXPAHUTh JOCTATOYHO LETOCTHBIA U CUCTEMHBIN KypC XHUMUH;
BKJIFOHAeT MaTepHall, CBI3aHHbIN C [IOBCEITHEBHOMN KU3HBIO YEIOBEKA;

TIOJTHOCTBIO COOTBETCTBYET CTAaHAApPTy XMMHUYECKOro OO0pa30BaHUs cpeaHel IIKOJIbI
0a30BOTO YpOBHSL.

M3ydeHne XuMuK CpesHero (IOIHOro) 06Iero 06pa3oBaHys HAIPABICHO Ha TOCTHKEHHE
CIEYIOIIUX Leei:

OCBOCHHME 3HAHMH O XHMHYECKOW COCTaBJIAIONIEH eCTeCTBEHHOHAYYHOH KapTHHBI
MHUPA, BaKHEHIIMX XUMUYECKUX MTOHSITHSIX, 3aKOHAX U TEOPHUSIX;

OBIaJCHHE  YMCHUSIMH NPUMEHATH  IOJYYEHHbIE  3HAHUS I OODBSICHEHHUS
PasHOOOPa3HBIX XUMUYECKHUX SIBJIEHMI M CBOWCTB BELIECTB, OIEHKH poJIM XUMHUU B
PasBUTHH COBPEMEHHBIX TEXHOJIOTHH U IOTy4eHUU HOBBIX MATEpPHAIIOB;

Pa3sBUTHC IIO3HABATENIBHBIX WHTEPECOB UM HHTE/UIEKTYallbHBIX CIIOCOOHOCTEH B
IIPOLECCE CaMOCTOSTENBHOIO MPUOOPETEHUS XUMUYECKUX 3HAHUHM C HUCIIONIB30BAHUEM
Pa3IMYHBIX HCTOYHUKOB MHMOPMAIINHY, B TOM YHCIIE KOMIIBIOTEPHBIX;

BOCIUTaHUE yOeXKICHHOCTH B TO3UTHBHOM DOIM XMMHH B JKH3HH COBPEMEHHOIO
O0I[eCTBA, HEOOXOIUMOCTH XMMHIECKH TPAMOTHOTO OTHOIIEHUS K CBOEMY 310POBBIO
U OKpYKarollel cpene;

[IPUMCHEHNE IIOJIyYCHHBIX 3HAHMU U YMEHUU A1l Oe30IacHOro HUCMIOMb30BAHUS
BEIIECTB M MAaTEPUAIOB B OBITY, CENBCKOM XO3AHCTBE M Ha MPOM3BOACTBE, PEIICHHS
[TPaKTUYIECKUX 3a/1a4 B [IOBCEIHEBHOM KU3HU, IPENYNPEIKICHUS ABJICHUN, HAHOCSIITHX
BPEJl 3/I0POBBIO YEJIOBEKA U OKPYKAIOIIeH cpesie.

I/I3yqefme npeamera «KXUMHID» CHOCOGCTByeT pelIeHHI0 CJIeAYIOIIHUX 3ada4:

Bocnuranye yOeKIEHHOCTH B MO3UTHBHON pOJM XUMHH B KH3HH COBPEMEHHOTO
0011ecTBa, HEOOXOAUMOCTH XUMHYECKH TPAMOTHOTO OTHOIICHHUS K CBOEMY 3JI0POBbBIO
U OKPYIXKaIoLleu cpefie

[loaroToBka Kk co3HaTeNnbHOMY BBIOOPY HPOGECCHH B COOTBETCTBHH C JIHYHBIMHU
CIIOCOOHOCTSIMH UM MOTPEOHOCTIMH OOILECTRA.



¢ @DOpMHPOBAHHIO YMEHMsI 0OpaIiaThCsi ¢ XMUMUUYECKUMHU BEILIECTBAMH, IIPOCTEHIIUMH
npubopaMu, 000pyIZOBaHHEM, COOMIONATH IpaBUJa TEXHUKU OE30MacHOCTH,
(bHKCHPOBATE PE3YJILTATHI OIBITOB, JAeIaTh 0000IIEHNUS.

Texnonozuu odyuenusa:

OpFaHH‘—IeCKaﬂ XUMUS pacCMaTpuBacTCA B 10 kmacce u CTPOHUTCA C YHETOM 3H21HI/H>1,
IMOJIYYCHHBIX Y4HYalllUMUCA B OCHOBHOM IIKOJIE. HOBTOM}/ €C M3YUYCHHC HaA4YUHACTCA C
IIOBTOPCHUA BaXXHEUINUX ITOHITHUMI 0pFaHH‘IeCKOﬁ XUMHH, PACCMOTPECHHLBIX B OCHOBHOM
IIKOJIEC.

[ocrie TOBTOPEHMSI BaKHEMINUX IMOHATHH paccMaTpUBAaeTCs CTPOSHME U KJIacCH(pUKALUS
OpraHUYeCKUX COCTUHEHHUH, TEeOpeTUYEeCKYl0 OCHOBY KOTOPOH COCTaBJISET COBpEMEHHas
TEOPHUSI XUMHYECKOTO CTPOCHMSI C HEKOTOPBIMM DJJIEMEHTAMU JJIEKTPOHHOW TEOPHUH H
crepeoxuMuy. JIOTHUECKMM MPOJOJIKEHHEM BeIyINEH HIeW O B3aUMOCBS3M «COCTaBa —
CTPOEHMSI — CBOMCTBY» BEIECTB SBISETCS TeMa «XUMHYECKME DEaKIUW B OPraHu9IecKOU
XUMHW», KOTOPask 3HAKOMUT yUaIluXxcsl ¢ KiaccupuKalued peakuid B opraHn4eckoi XuMuH
U JaeT Mpe/ICTaBlIeHue O HEKOTOPBIX MEXaHU3MAaX UX MTPOTEKAHMS.

[TomydeHHBIE B MEPBBIX TeMax TEOPETUUECKHUE 3HAHMS YYallUXCs 3aTeM 3aKpEIUIIOTCS U
pasBuBaloTCs Ha OoraToM (akTHYecKoM MaTepuajle XUMHHM KJIAacCOB OpPraHWYECKUX
COEIMHEHUM, KOTOpBIE PACCMAaTPUBAIOTCS B TOPSAKE YCIOXKHEHUs OT 0Oosee MPOCTHIX
(YyIIeBOIOpOIOoB) O HaumboJee CJIOXKHBIX — OUONOIMMEpPOB. Takoe IOCTpoeHHE Kypca
MO3BOJISIET YCHUITUT JIeTyKTUBHBIM MOIXO/ K U3YYEHUIO0 OPTaHUYECKOU XUMUHU.

[TporpamMma mpeaycMarpuBaeT (GOpMUPOBAHHME y YydalluXcs 0O0IIey4eOHBIX YMEHMH H
HABBIKOB, YHUBEPCAIBHBIX CTIOCOOOB IESITEIBHOCTH U KIIFOYEBbIX KOMIIETEHIIWN:
YMEHUE CaMOCTOSITENIBHO W MOTHUBHPOBAHHO OpPraHU30BBIBATH CBOIO  I103HABATEJILHYIO
NeSITeTbHOCTB;
UCIIOJb30BaHUE 3JIEMEHTOB MPUYMHHO — CIEACTBEHHOIO U CTPYKTYPHO - (YHKIMOHAIBHOIO
aHallnu3a;
onpeJeNieHre CYIIHOCTHBIX XapaKTePUCTUK N3yHUaeMoro 0ObeKTa;
yMEHHE  Pa3BEPHYTO  OOOCHOBBIBaTH  CY)KJIEHHUS, JAaBaTb  OIpeJeJeHHs, IPOBOAUTH
JI0Ka3aTeNbCTBa,;
OLICHUBaHHWE U KOPPEKTUPOBKA CBOET0 MOBEJICHUs B OKPYKArOLIEM MUpE.
TpeOGoBaHusl K ypOBHIO TOATOTOBKH OOYHYalOIIMXCs BKIIOYAIOT B ceOs Kak TpeOOBaHWI,
OCHOBaHHBIE Ha YCBOCHUH W BOCTIPOU3BEICHUH
yueOHOro wmatepuana, ITOHUMaHWM CMbICJIa XUMHYECKMX IIOHATUH U SBJIEHUH, TaKk H
OCHOBaHHbIE Ha 0oJiee CII0KHBIX BUMAX IESITEIbHOCTH:
oOBsicHeHHE (GU3MYECKUX M XUMHWUYECKUX SBICHWM, NpUBEACHHE MPUMEPOB IPAKTHUUECKOIrO
WCIIOJIB30BaHUS U3yHaeMbIX XUMUYECKUX SIBJEHUN U 3aKOHOMEPHOCTEH.
TpeOoBanuss  HampaBJeHbI  Ha  peaju3alMio  JESITEeJBHOCTHOIO,  IIPAKTHUKO-
OPUEHTHPOBAHHOI'O U JINYHOCTHO-OPUEHTUPOBAHHOIO MIOIX0/I0B,
OBJIQJIEHUE Y4YalllUMHUCSl CIIOCOOaMM HHTEJUIEKTYaJbHOH ¥ IPaKTUYECKOH JIesATEIBHOCTH,
OBJIaJIEHUE 3HAHUSIMHU ¥ YMEHUSIMHU, BOCTPEOOBaHHBIMU
B MTOBCEIHEBHOM JKM3HU, IO3BOJISIONIMMU OPUEHTUPOBATLCSA B OKPYIKAIOLIEM MUDPE, 3HAYUMBIMU
IUIS COXpaHeHUs OKpy Karolled cpefbl ' COOCTBEHHOI'O 3/J0POBBS.



Tpeﬁonaﬂnﬂ K pe3dyJibTaTaM YCBOCHHU y‘lCﬁHOFO mMaTepHaJsia 1mo OpFaHI/I‘IeCKOﬁ XHMHH

10 kaace.
B pesynbrare uzydeHus XUMHUH Ha 0a30BOM YPOBHE YUEHHK JODKEH:
3HAMb/NOHUMAMb
» BaKHEWIIMEe XUMHUYECKUe I[IOHSITHSA: BEIIeCTBO, XMMHYECKHMM JJIEMEHT, aToM,

>
>

MOJIEKyJ1a, XHMHYECKas CBs3b, BAJICHTHOCTb, CTENEHb OKUCJIEHHS, YIIEPOIHBIN
cKeneT, QyHKIIMOHAIbHAs IpyIIla, ©30MEPUs, TOMOJIOTHS,

OCHOBHBIE TEOPUH XUMHUHU: XUMHUUECKOHN CBSI3U, CTPOEHHUS OPIaHUYECKUX BEILIECTB,;
Ba)KHEHIIIME BeIlecTBA M MaTepUalibl: YKCyCHas KHUCJIOTA, METaH, JTHUIIEH, AlleTUIICH,
OeH30/1, STAaHOJ, JKUPbL, MbLIA, IJIOKO3a, caxaposa, Kpaxmal, KieTdaTka, OesKw,
HCKYCCTBEHHBIE Y CHHTETUUECKUE BOJIOKHA, KayIyKH, IIIaCTMAaCChI,
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Ha3blBaTh M3ydYeHHBIE BENIECTBA [0 «TPUBUAIBHOW» WM  MEXKIyHApOIHOH
HOMEHKJIATYpe;

ONpENEeNATh: BAJIEHTHOCTb W CTENEeHb OKMCJIEHMS XHUMHYECKHX 3JEMEHTOB,
IIPUHAUIE)KHOCTh BEIIECTB K PAa3IMYHBIM KJIacCaM HEOPTaHUYECKUX COeJIMHEHNH;
XapaKTepU30BaTh: 3aBHCHMOCTH CBOMCTB BEIIECTB OT HX COCTaBa U CTPOCHHS,
MPUPOLY XUMUYECKOW CBSI3M, 3aBUCHUMOCTB CKOPOCTH XMMHMYECKOW peakluu |
HOJIOKEHHUS XUMUYECKOTO PABHOBECHS OT Pa3IUYHBIX (PaKTOPOB;

BBIIIOJHATE ~ XAMHMUYECKHI  JKCIEPUMEHT IO  PAacloO3HABAHHUIO  BAXKHEMIINX
OpraHUYEeCKHUX BEIIECTB;

IPOBOUTE CAMOCTOSITENIbHBIA MTOMCK XMUMHUUECKOM HMH(MOPMALUU ¢ UCIOIb30BaHHEM
Pa3sIMYHBIX MCTOYHMKOB (HAYyYHO-TIOMYNSPHBIX W3MAaHWH, KOMIIBIOTEPHBIX 0Oa3
TaHHBIX, pecypcoB MHTepHeTa); HCMIONb30BATH KOMIIBIOTEPHBIE TEXHOJOTUHU IS
00paboTKH U Tepeadd XUMUYeCKOW HHPOPMALMU U ee MpeIcTaBIeHUs B Pa3INYHbIX
dbopmax.

Hcrnonb30BaTh MpHOOpEeTeHHBIe 3HAHUS W YMEHHUS B MPAKTHUECKOU NesTeIbHOCTH U
MTOBCEIHEBHON YKU3HH JJIA:

OOBSCHEHUS XUMHUYECKUX SBICHUN, MPOUCXOAAILIMX B TpUpOJe, OBITY U Ha
IIPOM3BOJCTBE;

oTIpejieNIeHnsI BO3MOKHOCTH IIPOTEKaHWs XUMUUYECKUX TPEeBpaIleHUH B Pa3IUYHBIX
YCIIOBHSIX M OLIEHKH MX ITOCJIEICTBHH;

9KOJIOTUYECKHU TPaMOTHOTO TTOBEICHUS B OKpY:Katolllei cpene;

OIICHKH BJIUSHHUS XUMHUUYECKOTO 3arps3HEHHs OKpy)Karolled cpenbl Ha OpraHu3M
YeJl0BeKa U IPYTHE KUBBIE OPTaHU3MBI;

Oe30macHOT0 O0paIlleHUs ¢ TOPIOYUMHU M TOKCUYHBIMH BEIeCTBaMH, J1a00paTOPHBIM
o0opymoBaHUeM;

IIPUTOTOBJICHUST PACTBOPOB 3aJaHHOM KOHIIEHTPAIIUX B OBITY U Ha TTPOU3BOJICTBE;
KPUTHUIECKOU OIIEHKH TOCTOBEPHOCTH XMUMHUECKOW WH(pOpMalluH, MOCTyHarolend U3
Pa3HBIX UCTOYHHUKOB.

Buowt u ghopmer konmpona:

[TpoBOIUTCS KOHTPOIH BEIPAOOTAHHBIX 3HAHUHN, YMEHUU U HaBBIKOB: BXOIHON
(TectupoBanue, Oecema, MpoBepouHas padboTa), HTOTOBBIN (MTOrOBOE TECTUPOBAHUE).
TexyImumii KOHTPOJIb YCBOEHUS y4eOHOTO MaTepraia OCyLIeCTBISIETCS [IyTeM YCTHOTO UIIH
MMUCBMEHHOTO onpoca. M3ydeHune kaxoro pasjesna Kypca 3aKaHuUBaeTCs IPOBeAeHUEM
KOHTPOJBHOU paboThl (HTOTOBOTO TECTA).



TemaTuueckoe INJIAHHPOBAHHE

Ne | HaumeHOBaHHE TeMBI Bceero yacos U3 Hux
IL.II ITpakTuueckue KoHTpo/bHBIE
1. | IIpenMeT opraHU4ecKON XUMHH. 10 4.

CTpOeHI/Ie OpraHuYeCKHuX BCLICCTB

[O%)

XUMHUYECKHe peaklMy B OpraHuyeckoi | 34
XUMHH

4. | Yraesogoponsl 16u.
5. | Kucnopoaconep:xaiye COeAMHEHUsI 124.
6. VriaeBonel Su.
7. | Azorconepskalye CoelMHEHHs! 8y.
8. | buonornyecku akTHBHbIE BELLIECTBA 4y,
9. | Ilpaktuueckue paboThl 74.
10. | IloBTOpeHHE H3yUEHHOIO 54.

Conep:kanue Kypca

IlIpeomem opzanuueckoit xumuu. Cmpoenue opeanuueckux eeujecms. (10 u)

[Ipenver opranmdeckoit xuMuu. OCOOEHHOCTH CTPOECHUS M CBOMCTB OpraHWYECKUX
COeMHEeHUN. 3HAaUeHWEe U POJIb OpPraHMYecKOW XMMHHU B CHUCTEME €CTeCTBEHHBIX HAyK B
KU3HU oO01ecTBa. KpaTkuil ouepk UCTOPUM pa3BUTHsI OPraHUUECKON XUMUHU.

OcHoBHbIE TONOXeHUS Teopun cTpoeHus A.M. bytneposa. Ilpennocwkuiku co3mpaHus
teopuu. [IpencraBnenue o Teopuu TUNOB U pamukaioB. Padborer A. Kekyme. Xumuueckoe
CTpOEHHE U CBOWCTBA OPTaHUYECKUX BEIeCTB. M3omepus Ha mpuMmepe OyTaHa ¥ n300yTaHa.

DNeKTpoHHOEe 00JIako M OopOUTaib, UX (GOPMBI: S U P. DIEKTPOHHBIE M  3JIEKTPOHHO-
rpadudeckre GopMybl aroMa yriepoia B HOPMaIbHOM U BO30YKIEHHOM COCTOSHHSX.
KoBaneHTHas XuMmudeckas CBs3b, €€ TOJIPHOCTh W KPaTHOCTh. BomopojHas CBS3b.
CpaBHeHUE 0OMEHHOr0 U JIOHOPHO-AKIENTOPHOTO MEXaHW3MOB 00pa30BaHUS KOBaJCHTHOU
CBSI3U.

BajeHTHBIE COCTOSHMS aToMma yriiepond. Bumbl MOpHIM3aLui: Sp -rHOpuansanus (Ha
IpEMepe MONEKYTIsl MeTaHa), Sp -rHOpuamsanms (Ha IpuMepe MOJIEKYJIbl 3TUIIeHA), Sp-
rudpuan3anus (Ha npUMepe MOIIEKYINBI alleTwuieHa). | eoMeTpust MONEKysl pacCMOTPEHHBIX
BEILECTB U XapaKTepUCTUKa BUJIOB KOBAJEHTHOMN CBSI3U B HUX.

Knaccupukanus opraHMYECKUX COCIUHEHWH IO CTPOEHHIO YIJIEPOJHOrO CKeJleTa:
AIUKIMYECKUE (aTIKaHBI, AlKEeHbl, alIKUHbI, aJKaIUeHbl), KapOOUUKIndecKue, (LUKI0aTKAHBI
W apeHbl) W reTepoLMKINYecKue coequHeHus. Knaccudukalyst opraHuuecKix coearnHeH N
10 (QyHKIMOHAIBHBIM IPYyIIaM: CIHUPTHI, (EHOJBI, TPOCThie 3(QUPHI, albIerHIbl KETOHBHI,
KapOOHOBBIE KHCIOTBI, CJOXHbBIE 3QUPBL. YTIIEBOABL. A30TOCOAEPKAIINE COETUHEHMUS:
HUTPOCOEIMHEHHUS], aMUHbI, AMIUHOKHCJIOTHI.

Homenxnarypa tpuBnmansHas u MIOITAK. Ilpunmumsl  oOpa3oBaHus  Ha3BaHUN
opranndeckux coenaunenuit mo MIOITAK.

Buger u3omepum B OpraHWYECKOH XWUMHH: CTPYKTYpHAs M IPOCTPAHCTBEHHAs.
Pa3HOBUAHOCTH CTPYKTYpPHOW HM30MEpPUHU: HU30OMEpHUS «YTIEPOTHOTO CKelleTay, W30MepHs
[IOJIO)KEHUST (KpaTHOM CBSI3M W (DYHKUMOHAIBHOM TIPYIIBI), MEXKKIAcCOBas H30MEPUS.
PasHoBUIHOCTM TpoCTpaHCTBEHHOW m3omepwH. | 'eomeTpuueckast (IIMC-, TpaHC-) U30MEpHUs
Ha IIpUMeEpPE aJIKEHOB U LMKJI0AJIKaHOB. OnTryeckas U30MEepHs Ha IpUMepe aMUHOKHUCIIOT.

Tema 2. Xumuyeckue peakyuu ¢ opeaHu4ecKoi xumuu. (3 v)




Twnbl XUMUYECKHUX peakuid B opraHuydeckoil XuMmuu. [loHsATHE 0 peakimsx 3aMelleHus:
rajJoreHuPOBaHUE aJIKAHOB M apeHOB, LIEJIOYHON TUAPOJIU3 rajoreHalkaHoB. [loHsThe o
peaKkIusX  OPUCOSAMHEHMS:  TUApaTalus, TUIAPUPOBAHUE, TUIPOTAJIOreHUpPOBAHUE,
rajjorenrpoBanue. Peakuuu nonumepusalvdyd M NOJIMKOHAeHcauu. [loHsTHe 0 peaknusx
OTUIEIUIEHUS (PIMMHUHUPOBAHUA): JeTHIpUpOBaHUe allKaHOB, JeTHApaTallus CIHPTOB,
JIETHAPOXJIOPUPOBAHUE Ha IpUMepe TrajoreHankaHoB. [loHsiTHEe O KpeKWHre ankaHOB WU
JAETIONIMMEpPHU3aL s IOJIUMEPOB. Peaknnsg nzomepuzaiuu.

['oMonuTHYEeCKHU M TeTepOJUTUYECKUH pas3pblB KOBaJEHTHOH XUMUYECKOH CBS3WH;
oOpa3oBaHHe KOBAJCHTHOM CBS3HM 110 JIOHOPHO-aKICNTOPHOMY MexaHu3My. [loHsATHE O
HyKJIeopuie u a7exTpodue.

Tema 3. Yeneeo0opoowt. (16 )

ITomatne 006 yrmeBomopoaax. IlpupoaHble HUCTOYHMKM YyrieBoa0oposoB. Hedth u ee
IIPOMBILIIEHHAs NepepadoTka. PpaKIMOHHAS MIeperoHKa, TePMUUECKUM U KaTaTuTUYeCKUN
KpeKUHT. [IpupoaHbIi ra3, ero coctaB M IpaKkTUUeCKOe MCIIoJb30BaHue. KaMeHHBIH yroib.
KoxcoBanne kaMeHHOTO yTJIs.

Anxaner. I'omonorudeckuit psin u obmast hopmysa ankanoB. CTpoeHHE MOJIEKYIIBI MeTaHa
U Jpyrux alkaHoB. M3oMmepus M HoMeHkiIaTypa ankaHoB. dusnueckue U XUMHUYECKHUE
CBOMCTBa aJIKAaHOB: PEaKIMU 3aMeIleHHUS,

FOPEHUE AKaHOB B PA3IMYHBIX YCJIOBHUSAX, TEPMUUECKOE pa3IOKEeHHE AaJKaHOB,
n3oMepusanus ankaHoB. [IpumeHenuwe ankaHoB. MexaHU3M peakiMd PaguKalIbHOTO
3aMelleHus], ero CTaauHu. [IpakTHU4eckoe UCIOJIb30BaHUE 3HAHUH O
MeXaHu3Me (cBOOOIHOpaAMKaAIbHOM) peakiiy B IIpaBUIaX TeXHUKH 0€301acHOCTH B OBITY
Ha npousBojacTBe. IIpoMBbIlIeHHbIE crTOCOOBI MOMYUYEHUS: KPEKUHT alKaHOB, (paKInoHHASL
Ieperonka HeTH.

Anxenvr. I'omonorudeckuit psaa u obuias Gopmyrna ankeHoB. CTpoeHre MOJIEKYJIIBl STUIEHA
U IpyTuX ankeHoB. M3omepus ankeHoB: CTPYKTypHas M MpocTpaHCTBeHHas. HomeHnknaTypa
1 Qusndeckue cBoMcTBa ankeHOB. [lomydeHue 3THIIEHOBBIX YITIEBOLOPOJOB M3 AlKAHOB,
rajoreHajaKaHOB, CIIUPTOB. Peakuuu [IPUCOEUHEHUS (rumpupoBaHue,
THAPOTAIOreHUPOBAHKE, TaIOTeHUpPOBAaHME, THUApaTanus). Peakuuu  OKHCIEHHS U
IIOJIMMEPHU3aLUU alIKeHOB. [IprMeHenne alkeHOB Ha OCHOBE UX CBOMCTB

Pemtenne pacueTHBIX 3ala4 Ha YCTaHOBJIEHHE XUMHUYECKOM (DOPMyJbI BEIIecTBa II0
MacCOBBIM JIOJISIM 3JIEMEHTOB.

Anxuner.  'omonmoruueckuit psa  ankuHoB. OOmas ¢opmyria. CTpoeHHe MOIEKYJIEI
aleTWIeHa W JAPYruX ankuHoB. Msomepus ankuHoB. HomeHknaTypa aleTHIEHOBBIX
yriaeBogoponos. IlonydyeHue aakWHOB: METaHOBBIM M KapOWIHBIM criocoObl. Dusuueckue
CBOMCTBA aNKWMHOB. Peakuum mnpucoeqUHEHUs: TalOTEHUPOBAHUE, T'MIPUPOBAHUE,
TUIPOraJIoreHUPOBaHue, ruaparanus (peakuus Kyueposa). Jlumepusaius v TpuMepu3ans
ankuHoB. Okucnenue. [IpuMeHeHMe alKHHOB.

[luenvi. CTpoeHHE MOJEKYJT, H30MEpPHsi U HOMEHKIATYpa ankaaneHoB. (Dusndeckue
CBOMCTBA, B3aHMHOE  PACIIOJIOKEHHWE IHM-CBA3EH B MOJIEKyTaxX  aJIKaJueHOB:
KyMYJIHUPOBaHHOE, CONpPSDKEHHOE, M30JUpoBaHHOe. OCOOEHHOCTH CTPOCHHS COIPSIKEHHBIX
AJIKaJIUEHOB, UX MOJyUYeHHe.,

Ananmorust B XHMMHYECKHMX CBOHCTBaxX AajKeHOB W ajKaaueHoB. IlonmMmepu3arius
ankanueHoB. HarypanbHbIl U CHHTeTHUECKUH Kaydykw. Bynkanwmsaims kaydyka. Pesuma.
Paborer C.B.JlebeneBa, 0COOEHHOCTH peakIldif NPUCOETUHEHUS K alKaiueHaM ¢
CONPSKEHHBIMU TH-CBS3SIMHU.



Luxnoankansi. 'oMmonorudeckut psin U obmas QGopMyna LukiIoankaHos. Hanpsoxenue
mukaa B C3Hg , C4Hg CsHyy , xondopmammu CegHy,, n3oMepus LHKIOATKaHOB («II0
CKeJIeTy», ITUC -, TPaHC-, MEXKKIAcCOBas). XUMHUUYECKUE CBOMCTBA LUKIIOAIKAHOB: MOPEHHE,
pa3ioxeHue, paauKalbHOe 3aMelenne, n3omepusanus. OcoOble CBOMCTBA LUKIIONPOIIaHA
IIUKJIO0yTaHa.

Apenwi. Benzon kak mpejacTaBuTeb apeHoB. CTpoeHHE MOJeKy/bl 0eH30i1a, CONPsKEHHUE
mu-cBszeit. ITonyuenne apenoB. @usnyeckue cBoiicTBa GeH30Ma. Peakinu 21eKTpoGuIbHOTO
3aMeIleHnsT ¢ ydacTheM OeH3oya: TrajJoTeHMpOBAaHHWE, HUTPOBaHHe, AalKUJIUPOBaHUE.
OpuenTanus npu 3MeKTPOGUILHOM 3aMelieHn. Peakuyn O0KOBBIX Lenel aaKuIOeH30/10B.
Crioco0w! mostydenus. [IpumeHeHue OeH3051a U €ro roMOJIOTOB.

Pelienue pacyeTHBIX 3a7ad Ha BHIBOA (OPMYJ OPraHMYECKHUX BELIECTB I10 MACCOBBIM
JIOJISIM U 110 MTPOTYKTaM CrOpaHUs.

Hemoncrpauun. ['openne stmimena. OTHOIIEHHE BELIECTB K PAcTBOpaM IlepMaHraHaTa
Kaaus W OpoMHOH Bojge. OmpeneneHue KadeCTBEHHOIO COCTaBa MeTaHa W JTUJICHA I10
MIPOAYKTaM FOPEHHUS.

JlaGopaTopubie  onbIThl.  |.M3rorosnenue  Mojened  yrieBOJOPOAOB W HX
rajoreHnpousBoaubX.2.O3HakoMIeHre ¢ MOPOAYKTAaMM He(TH, KaMEHHOIro yIjiid H
poAyKTaMu ux rnepepaborku. 3.00Hapy)KeHUe B KePOCHHE HENpele/bHbIX COeIuHeHu. 4.
Os3HakoMIIeHHe ¢ 00pa3iamMy KayqyKoB, Pe3UHbI U 300HUTA.

Tema 4. Kucnopoocooepicaujue coeournenusn. (12 )

Cnupmui. CocTaB 1 KiaccubUKalus CIIUPTOB (110 XapaKTepy yINIEBOAOPOAHOTO paauKasa U
110 aTOMHOCTH), HOMeHKIaTypa. M3omepuss cupTOB (IIOJO0KEHHE T'MIPOKCUIBHBIX IPYIIII,
MEXKJIACCOBasl, «YIJIEPOTHOTO cKejieTay). Pu3ndeckre CBOMCTBA CIIMPTOB, UX IOJIY4YEHHE.
MexmoneKkysipHast BOAOpoAHas CBsI3b. OCOOECHHOCTH 3JIEKTPOHHOI'O CTPOCHHUS MOJIEKYII
CITUPTOB. XUMHUYECKHE CBOWCTBA CIIMPTOB, OOYCIOBJEHHBIE HaIM4YMEM B MOJEKYJIax
TUAPOKCOTPYII: 00pa3oBaHUE AalKOroJsITOB, B3aMMOJEHCTBUE C TaAIOTEHOBOLOPOLAMH,
MEKMOJIEKYISIpHAS U BHYTPU MOJIEKYJsIpHAs Aeruaparainus, dTepudukaius, OKACICHUE U
AernIpupoBaHue crupToB. OCOOEHHOCTH CBOMCTB MHOIOATOMHBIX cIUPTOB. KadecTBeHHas
peaxkius Ha MHOTOATOMHBIE CHUPTHL. BakHeWime NpeAcTaBUTEIU CIUPTOB: METaHOI,
3TaHOJ, 3TUIEHTJIMKOIhL, TUIepuH. PuU3uosiiorudeckoe IeHCTBUE MeTaHoJa M ITaHOJA.
PaccmoTpenne MexaHU3MOB XUMUYECKUX PEaKIIU.

Denonvi. CTpoeHue, M30MepHsi, HOMEHKIATypa (EeHOJIOB, MX (U3UUECKHEe CBOWCTBA U
nosydeHre. XumMudeckue cBorcTBa (eHonoB. KucioTHele cBoifcTBa. B3zaummHoe BiIMsiHUE
aTOMOB MW TpPYIII B MOJEKylTaX OpraHWYecKWX BelIecTB Ha mnpumMepe QeHoJa.
[Tonukonnencanus Qenona ¢ dopmanbreruaoM. KadecTBeHHas peakius Ha (QeHOJL.
[Ipumenenue dbenona. MHoroaToMHbie (GEHOBI.

HemoHcerpaunu. Brinenenne Bomopona w3 3TuioBoro crupra. CpaBHEHHE CBOWCTB
CIIAPTOB B TOMOJIOTMYECKOM Psily (pacTBOPMMOCTH B BOJE, 'OpEHHME, B3aUMOJEUCTBHE C
HaTpueMm). BsaumoneicTBue TiHMIepUHAa ¢ Harpuem. [lomydeHue CIOKHBIX 3(QUPOB.
KavecTBeHHas peaxiviss Ha MHOTOaroMHble crnupThl. KadecTBeHHas peaxius Ha (QeHon (¢
xnopunom xkenesa (III), PactBopumocTh (eHona B BOAE NpU Pa3dyHOM TeMIlepaType.
BritecHenue denona u3 MeHonsATa HATPUS YLOJIBHONU KUCIOTOM.

JlabopaTopuble omnbIThl. 1. PacrBopeHue rmmuepuHa B BOLE U peaklus €ro c
rugpoxkcuaoM meau (II). B3ammopeiicTBue denona ¢ OpOMHOM BONOH U C PacTBOPOM
LIETIOYH.



Anvoezudor u kemonwlr. Kiaccudukanusi, CTpoeHUEe UX MOJIEKYJI, K30MEPHsI U HOMEHKJIATypa.
OcoGeHHOCTH cTpoeHus KapOOHMNBHOU rpyrrbl. Du3nueckue cBoiicTBa opManbiernia u
ero TrOMOJOroB.  XMMHUYECKHE CBOWCTBA albJIeTrHW0B, OOYCIIOBJIEHHBIE HaJIUYMEM B
MoOJIeKyde KapOOHWJIBHOW TpPYyNIIBl aTOMOB (TUAPUPOBAHME, OKHUCIICHHE aMMHadHbIMU
pacTBopamu okcuga cepebpa u rugpoxcuna meau (II)). KadectBeHHble peakuuu Ha
anmbpIeruasl. Peakuus MOMMKOHaeHcalwu Geroma ¢  QopmanbaerunoM. OcoOeHHOCTH
CTPOEHHUS U XUMHUUECKUX CBOMCTB KETOHOB.

JdeMoHcTpaunu. Peakuus «cepeOpsHOro 3epkaiay.

JlaGopaTopHble onbITbl. KadecTBeHHBIE peakIMM Ha albJeruiabl (C aMMHAYHBIMU
pacTBopamu okcuja cepebpa u ruapokcunoMm meau (II)). Oxkucienue crvpra B anbAeTHI.
[TonyueHue v cCBOMCTBA KAPOOHOBBIX KUCIIOT.

Kapbonosvie _xucnomol. CTpoeHHe MOJEKyJT KapOOHOBBIX KHCIOT M KapOOKCHIbHOU
rpynnsl. Knaccubukaius ¥ HOMEHKIATypa KapOOHOBBIX KHCIOT. Dusuveckue CBOHUCTBA
KapOOHOBBIX KHMCJIOT W WX 38BHCUMOCTB OT CTPOEHMS MoJjeKyll. KapOoHOBbIE KHCIOTHI B
npupoe. bronorndeckast posib KapOOHOBBIX KucIOT. OOlIMe CBOWCTBAa HEOPTaHUUECKUX M
OpraHUYecKUX KUCIOT (B3auMOIeHCTBUE ¢ METAIIaMU, OKCHUIaMH MeTalNIOB, OCHOBAHUAMM,
consiMHU). BiMsHME YII€BOJOPOIHOTO pajuKaia Ha CUIYy KapOOHOBOH KMCIOTHI. Peakiius
sTepudHUKAINH, YCI0BUS ee TpoBeaeHusl. OTHOOCHOBHBIE ¥ MHOTOOCHOBHEBIE, HETIPEe/IbHbIC
KapOOHOBBIE KUCIOTHI. OTAeIbHbIE IPEACTaBUTENIN KUCIIOT.

Cnoocrvie _a¢upor. CTpoeHHe CIOXKHBIX 3(DUPOB, H30OMEPHUs (MexKiIaccoBass U
«YTIEpPOMHOro cKeyeTay»). HomeHkmaTypa cioxXHBIX 5(upoB. OOpaTUMOCTh pPeaKLn
STepuGUKALUK, THAPOIHM3 CIOXKHBIX 3(GUpoB. PaBHOBecue peakluH: JTepUPUKAINK-
THAPOIH3a; GaKTOPhI BIUSAIOIIME HA THAPOIU3.

JKupur - crioxxable 3GuUpbI MnieprHa U KapOOHOBBIX KUCIO0T. COCTaB ¥ CTPOEHUE MOJIEKYIT
xupoB. Knaccuduranus sxupos. OMblIeHUE )KAPOB, MOTydeHUe Mbuia. Mblna, 0ObsICHEHHE
UX MOIOIMX cBoMcTB. JKupel B mpupoje. buomorudeckas QyHKIHS xupoB. [lonatue o0
CMC. O0npsicHeHHE MOIOIIINX CBOMCTB Mblta 1 CMC.

Jemoncrpauud. XUMHYECKHE CBOHCTBA YKCYCHOW M MypaBbHUHOW KuciaoT. [lomyuenue
cioxHoro 3dupa. Konnexuus maced.

JlaGopaTopHuble onbIThl. PacTBopuMOCTH xkMpPOB. JloKa3aTelbcTBO HEIPENeabHOTO
xXapakTepa KUIKoro xupa. OMbelieHue )xupoB. CpaBHeHHe cBoicTB Mbl1a 1 CMC.

Tema 5. Yenesoowt. (5 u)

DTHUMOJIOrMsS Ha3BaHMs Kiracca. MoOHO-, MU- U rojucaxapuisl. IlpeacraBurenn KakIoi
rpyIel. bronormyeckast ponp yrieBoaoB. VX 3HadeHre B )KU3HU 4eJI0OBEKA U O0IIeCTBa.

Mownocaxapudv. VX xinaccudukanus. ['ekco3pl M MX IpeAcTaBUTeNW. [ Irokosa, ee
dbu3uyecKkne CBOWCTBA, CTpOeHHE MOJeKyabl. PaBHOBecHMs B  pacTBOpe  IJIFOKO3BIL.
3aBHCHMOCTh XHMHYECKHUX CBOWCTB IJIFOKO3bl OT CTPOCHMS MOJIEKYIbl. B3aumonencrsue ¢
rugpoxkcugom Menu(Il) mpu KoMHATHOW TeMriepaType M HarpeBaHUHU, 3TepupUKaLus,
peakius  «cepeOpsHOTO — 3epKana», TruapupoBaHue. Peakuunm OpoOKEHUS  IVIIOKO3BI:
CIIMPTOBOT'O, MOJIOYHOKHCJIOro. [roko3a B mpupoge. buonormyeckas poJsib IUIFOKO3BI.
[IpuMeHeHye MIIFOKO3bI Ha OCHOBE ee cBO¥cTB. DpyKTO3a KaK U30Mep INoKo3bl. CpaBHEHHS
CTPOEHHS] MOJIEKYJ] U XMUMUYECKUX CBOMCTB IVIIOKO3Bl ¥ (PpyKTO3bl. DpyKTO3a B MPUPOJIE U
ee Ouonorudeckas posb.

Hucaxapuoer. Ctpoenue, o6imas ¢opmyna u npeiacrasurenn. Caxaposa, JT1aKTo3a,
MalbTo3a, X CTPOEHHE U OUOJorHyuecKas pojib. [ UApoan3 aucaxapuaos. [IpombIlieHHOS
MOJTy4eHHUE ¢axapo3bl U3 MPUPOJHOTO ChIPBA. Honucaxapuodwvi. O611as popmyia
W TIPeNCTABUTENN: JEKCTPUHLI W TJIMKOTEH, Kpaxmal, Le/ultos103a (CpaBHUTEIbHAs




xapakTepuctuka). @uzMueckue CBONCTBA TMONHUCAXapUAOB. XWMHYEeCKHE CBOMCTBa
nonucaxapuaoB. Iwuaponus nonucaxapuaoB. KauecrBeHHass peakuus Ha —Kpaxmall.
Ilomucaxapunel B mpupone, ux Ouosioruyeckas pojib. [IpumeHeHue mnonucaxapuoB Ha
OCHOBaHMM UX CBOWCTB (BOJOKHA). [TonstTe 00 HCKYCCTBEHHBIX BOJIOKHAX.
B3anMmonelicTBUe LEJUIIONIO3bl ¢ HEOPraHWYeCKUMH M KapOOHOBBIMU KHCJIOTaMHU -
o0pa3zoBaHue CIOKHBIX 3(DUPOB.

HemoncTpaunu. B3anmopeiicTeue ritoko3sl ¢ ruapokcugom meau(ll) 6e3 narpeBaHus u
IpU HarpeBaHWW. Peaknus «cepeOpsiHOro 3epkajia» IJIIOKO3bl. [Haponu3 caxapossl,
LEJUTFOI03bI U kpaxmaina. Kosiekius BogoKoH.

JlaGopaTopHble onbIThI. B3auMmojelicTBHE TJIIOKO3BI M caxapo3bl C THIPOKCHIOM
veau(Il). BzaumopeiictBue kpaxmana ¢ Homom. OOpas3Lbl NPUPOIHBIX M MCKYCCTBEHHBIX
BOJIOKOH.

Tema 6. A30mocooeprccaujue coeounenus. (8 u)

Amuner.  Ompenenennie amMuHoB. CtTpoenue amMuHOB. Kraccudukanus, uzoMepus u
HOMEHKJIaTypa aMUHOB. Anudathyueckue U apoMaTudeckre aMuHbl. AHUIUH. [lomydenue
aMUHOB: aJKUJIMPOBAaHWE aMMHaKa, BOCCTAHOBIEHNWE HUTPOCOEAMHEHUN (peakunsl 3UHUHA).
duznyueckue CBOMCTBA aMHUHOB. XHMHUYECKHE CBOMCTBA aMHHOB: B3aUMOJEHCTBHE C
KHUCJIOTaMU U BOAOU. OCHOBHOCTh aMUHOB. ['OMOJIOTHUUECKUN Psii apOMaTUUECKUX aMHUHOB.
B3anmHOe BIMSIHME aTOMOB B MOJIEKyJax Ha MpUMepe aMMmuaka, aiudarudyecKux u
apoMaTUYeCKUX aMUHOB; aHW/IMHA, O€H30/Ia 1 HUTPOOEH301a.

Amunokucnomer.  CocTaB W CTpPOSGHHE  MOJIEKYJI  aMHUHOKHUCIOT, H30MEPHHU.
JIBOMICTBEHHOCTh ~ KMCJIOTHO-OCHOBHBIX CBOMCTB aMWHOKHUCJIOT U €€ [PUYMHBI.
BzanmonelictBHe aMUHOKHCIOT C OCHOBAHUSAMM, OO0pa3oBaHHE CIIOXKHBIX 3(MUPOB.
BzaumopelictBue AMUHOKHUCJIOT ¢ CUJIbHBIMU KUCIIOTaMH. O6pazoBanue

BHYTPUMOJIEKYJISIPHBIX COJIel. Peakiins OJUKOHAEHCAUU aMUHOKUCIIOT.

benxy - npuponsele Ouonomumepsl. [lemTwmnas rpymnma aTOMOB M IENTHAHAS CBSI3b.
Ilentuner. benku. IlepBudHasi, BTOpUUHAs U TPETUUHAS CTPYKTYPBhI OeJKOB. XHUMHUECKUE
CBOMCTBAa 0O€JIKOB: TOpeHHe, [eHaTypalws, THUAPOJIWU3, KadeCTBEHHBIE  DPEaKIIHH.
buonornueckue pynkuuu 6enkos. 3HaueHue OesikoB. UeTBepTudHast CTPYyKTypa OEIKOB Kak
arperanus 0eJIKOBBIX U HEOEJIKOBBIX MOJeKyJI. [ mobanbHas nmpobiiema 6€IKOBOTO TOJ0IaHNs
u nytu ee pemenus. [lonsarue JJHK u PHK. [lonsTtue o HykieoTune, MUPUMUIAHOBBIX H
IIyPUHOBBIX OCHOBaHWAX. IlepBuunas, BrOpUuHas u TpeTuuHas cTpykTypsl JIHK.
buonoruueckas poas JIHK u PHK. ['ennas umxeHepust u OMOTEXHOJIOTHSI.

Hemoncerpanuu. OIBITBI C METHIAMMHOM: TOpeHHE, IIeNIOYHBIE CBOMCTBA pPaCTBOPA.
O6pazoBaHue cojeil. BzaumonelicTBie aHWINHA C CONSHON KUCIOTOW H ¢ OpOMHOM BOMIOIA.
Okpacka TKaHU aHWIMHOBBIM KpacuteneM. Jl0Ka3areibCTBO HaMWyusl ()YyHKIIMOHAIBHBIX
TPyl B pacTBOpax AaMUHOKHUCIOT. PacTBopenune M ocaxiaeHue OenkoB. JleHaTyparus
OenkoB. Komnexmus «BomokHay.

JlaGopatopubie onbIThl. 1.O0pa3siibl CMHTETHYECKUX BOJOKOH. 2. PacTBopenne 6enkoB B
Boze. Koarymsuus sxenatuHa cniupTtoM. 3.1IBeTHbBIe peakiuu Oenkos. 4.00HapyKeHUe Oenka
B MOJIOKE.

Tema 7. buonozuuecku akmugnvle geujecmed. (4 u)

[lomatne o BUTamMuHaX. Mx kimaccuduxanus u  oOo3HadeHue. [lpoduaxrrka
aBUTaMHHO30B.



[Tousitvie o QepMeHTaX Kak O OHOJOTMYEeCKWX Karanu3aTopax OeNKoBOW MPHPOIBL.
OcCOOEHHOCTH CTPOEHHsSI M CBOMCTB B CPaBHEHUU C HEOPraHUYECKMMH KaTalu3aTOpaMH.
3HaueHue B OMOJIOTMU M INpUMeHeHHe B mpoMeinuieHHocTH. Krnaccudukamus GepMeHTOB.
OcoBeHHOCTH CTPOEHMS ¥ CBOMCTB (DEPMEHTOB: CEJIEKTUBHOCTD U 3(P(HEKTUBHOCTE.

[ToHsiTHe © TOpMOHAaX Kak OMOJOTMYECKM aKTUBHBIX  BEIIECTBAX, BBIMOJHIIOIINX
SHIAOKPHUHHYIO PETYISINH, KU3HEIeSTeIbHOCTH OPraHu3MOB.

[TonsaTre o JeKapcTBax Kak XHMHUOTEpaleBTHUECKUX Ipenaparax. ['pynmel JeKapCTB:
cynbhamuIsl, aHTUOMOTHKH, aclTUpUH. be3onacHble cocoObl MIPUMEHEHUS JIeKapCTBEHHBIX
bopm.

IIpakTuyeckue padorbi(7 4.)

KauecTBeHHBIN aHAIN3 OPraHUYeCKUX BEILIECTB
YriaeBogopoibl

CroupTsl

AJBIEernasl 1 KETOHBI

KapOoHOBBIE KHUCTOTBI

YrineBoasl

KauecTBeHHBIE peakiu

IloBTOpEHNEe U3yYeHHOTO MaTepHaJa (54)
[ToBTOpEHNE OCHOBHBIX MOHITUHI Kypca OPraHUnYeCKON XUMHH: CTPOCHHUEC
OpraHUYeCKUX BEIIECTB, M30MEPH s, HOMEHKIIATYPa, KJ1aCChl BEILECTB U MX
CBOMCTBA; XMMUUECKHUE PEAKITUN, TEHETUYECKAS CBA3h MEKIY KilaccaMu

BCIHICCTB, PCIICHUC 3a/1a4

YueOHo-MeTOAHUECKHH KOMILJIEKC:

—_—

. CtarnmapT 0CHOBHOI'O 00111ero 0Opa3oBaHus 110 XUMUH.

2. HMporpamma kypca xumuu s 8-11 kmaccoB OY / O.C.I'abpuensH.- 5-¢ usm.,
crepeotun.-M.: JIpoda, 2008.

3. T'abpuensa O.C., Octpoymon MN.I'., Xumus. 10 knacc. HactonpHas kaura yuurens., - M.:
Hpoda, 2004.

4. B.I'.Jerucosa. Xumus. 10 kmacc. [Toypounsie mnansl no yue6nuky O.C.I'abpuensna u
np.,Boarorpan: Yuurens, 2008

5. O.CTabpuensa ,®.H.Mackaes, C.}O.Ilonomapes, B.M.Tepernn. Xumusa. 10 xiacc.
[TpoduneHbIl ypoBeHs.: yuebd. miss OV - M.: JIpoda, 2005.

6. Xumus 10 xmacc.: KoutponbHeie u mpoBepounble paboTsl k yueOHuky O.C.

[Nabopuenstra «Xumus. 10»/ O.C. IN'abpuensn, [1L.H. bepéskun, A.A. Ymakosa u 1ap. —

M.: poda, 2005.



