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Henu n3yyenus: npeamera:

NzydeHue Ouoioruu Ha CTYIEHU CpeHero o0Iiero o0pa3oBaHus B CTapIICH IIKOJIC HA
po(hMIFHOM YPOBHE HANPaBJICHO Ha JOCTHKECHHUE:

. OCBOEHHE 3HAHMII O OMOJOTHYCCKHUX CHCTEeMax (KJIeTKa, OpraHW3M, BHI, SKOCHCTEMA); ICTOPHH
pasBUTHS COBPEMCHHBIX TNPEJCTABICHUA O J>KUBOW TPUPOJE; BBIAAIONIMXCS OTKPBHITUSAX B
OMOJIOTMYECKON HayKe; poJiM OHOJIOTHMYECKOW Haykdu B (OPMUPOBAHUH COBPEMEHHOM
CCTCCTBCHHOHay‘IHOﬁ KapTHUHBLI MHUpa; METOAAaX HAYYHOI'O ITO3HAHUAA,

o OBJIaJleHHEe YMEHHSIMH OOOCHOBBIBATH MECTO M POJIb OMOJIOTMYECKUX 3HAHUU B MPAKTHUECKOM
JeSITeIPHOCTH  JIFOJICH, Pa3BUTHHM COBPEMECHHBIX TEXHOJOTHU; MPOBOJUTH HAOIIOJCHUS 32
HKOCUCTEMaMH C IIeThI0 X ONMMCAHUS W BBISBICHHS €CTCCTBEHHBIX M aHTPOMOT¢HHBIX W3MEHCHHUN;
HaXOJUTh U aHATM3UPOBATH HHPOPMAIUIO O KUBBIX 00BHEKTAX;

o pa3BUTHE TI03HABATEIBHBIX WHTEPECOB, WHTCIUICKTYAbHBIX M TBOPUYECKUX CIOCOOHOCTEH B
MPOIIECCe M3YUYCHMs BBIIAIONIUXCS JOCTHKCHHN OWOJIOTHH, BOILICAIINX B OOIICUEIOBEYCCKYIO
KYJBTYPY; CIIOKHBIX U IPOTHBOPCUUBBIX IMyTEH Pa3BUTHUS COBPEMEHHBIX HAYYHBIX B3TJISIOB, HICH,
TEOPUH, KOHIICTIUH, pa3IMYHbIX TUMOTe3 (O CYIIHOCTH W MPOUCXOXKJICHUM JKU3HH, YeJOBEKa) B
X0Jie pabOThl ¢ Pa3IMYHBIMU UCTOYHUKAMU UH(POPMAIIHH;

o BOCIIUTAHME YOCKJICHHOCTH B BO3MOXXHOCTH TO3HAHUS KHBOH NPHUPOJBI, HEOOXOIMMOCTH
OCpE)KHOTO OTHOIICHHSI K MPHUPOJHON Cpelie, COOCTBEHHOMY 3/I0POBBIO; YBOKEHHUS K MHEHUIO
OMITOHEHTA TIPU 00CYKJICHUU OUOTOTMIECKUX MPOOIIeM;

o HCIOJIb30BAHHE TPHOOPETEHHBIX 3HAHMW M YMEHWH B TNOBCEIHEBHOU KM3HU JUIsl OICHKHU
MOCJECTBUN CBOCH JEATEIILHOCTH MO OTHOIICHUIO K OKPYXAIOIICH Cpefe, 3JI0POBBIO JPYTHX
mofed W COOCTBEHHOMY 3/I0POBBIO; OOOCHOBAaHUSI M COOJNIOJGHUS Mep TPOQPHIAKTHKH
3a00JIeBaHU#, TPABHJI TIOBEJCHHS B IPUPO/IE.

o (hopMHUpOBaHUE 5KOIOTMYECKOTO CO3HAHMS, IIEHHOCTHOTO OTHOIIEHWS K JKMBOM TNpHUpoae U
YEJIOBEKY.
o Ha npoduiisHOM ypoBHE OCHOBHASI IeJIb COCTOUT B MOATOTOBKE CTapIICKIACCHUKOB K Oyymiei

npoheCCHOHATIBHON JEATeTIbHOCTH, (OPMUPOBAHMM Y HHUX JJIEMEHTAPHBIX YMEHHH M HAaBBIKOB,
HEOOXOIUMBIX UISl MPOJODKEHUS] OMOJIOTMYECKOro OOpa3oBaHMSl B BBICIIMX YYEOHBIX 3aBEICHHUSIX
COOTBETCTBYyOIIET0 Mpoduis, a Takke 00bEMa OHONOTHYECKUX 3HAHWH, JOCTATOYHOTO IS
NPOJIOJKEHHS 00pa30BaHUs 1 CAMOOOPA30BaHUSI.

TpeOoBaHNsl K YPOBHIO NOAT0OTOBJIEHHOCTH

Ne | Obyuamomuecsi 10KHbI

1. | 3uars

- CBOMCTBAa KUBOT0;

— METOJIBI UCCIIEIOBAaHUS B OMOJIOTHY;

— 3Ha4YeHHE OMOJIOTMYECKUX 3HAHUH B COBPEMEHHOU KU3HU;
— npodeccrn, CBA3aHHBIE C ONOJIOTHEH;

— YPOBHU OpraHU3aIuH KUBOU MTPUPOJIBI.

— cocTaB, CTpoeHHEe W (DYHKIUM OPTaHMYECKUX BEIECTB, BXOJIIIMX B COCTaB XUBOTO;
MIPEJICTABJICHUS O MOJICKYJIIPHOM YPOBHE OpTaHH3AIMU KHBOTO;

— OCOOCHHOCTH BUPYCOB KaK HEKJICTOYHBIX (hOPM JKHU3HH.

— NMPOBOAUTH HECJ0XKHbIE OMOJIOTHYECKHE JKCIEPUMEHTBI I U3yYeHUS CBOWCTB
OpTraHWYCCKUX BemecTB W GYHKIUHA (EepMEHTOB KaK OHOJIOTHMUSCKHX KaTaJIH3aTOpOB.
OCHOBHBIC METO/IbI U3YUCHHS KIICTKH;




- OCHOBHBIC I'MITIOTC3bl BOBHUKHOBCHUS KXN3HU Ha 3CMJI€;

— 0CcOOEHHOCTH aHTPOMOT€HHOT0 BO3/IeiicTBUS Ha Ouochepy;

— OCHOBBI PallMOHAJIBHOTO MPHUPOAOTIOTH30BAHMSE

— OCHOBHBIC JTallbl Pa3BUTHS )KU3HH Ha 3eMIIc;

— B3aMMOCBSI3H )KUBOTO U HEXXUBOTO B Onocdepe;

— KPYTOBOPOTHI BeIleCTB B buocdepe;

— JTaITbl YBOJIIOMH OHOChEPHI;

— SKOJIOTHYECKUE KPH3HCHI;

— pa3BUTHE MPEACTABICHUA O MPOUCXOXKICHUH JXM3HH W COBPEMEHHOM COCTOSHHHU
MPOOIIEMET;

—3HaueHWe  OWOJOTMYeCKHMX HAyK B  pENIEHHH  TNpoOJIeM  panuoOHAIBHOTO
HPUPOJIONIONB30BAHMS, 3alIUTHl 370POBBS JIIOAEH B YCIOBHAX OBICTPOrO HW3MEHCHHUS
9KOJIOTHYECKOTO Ka4eCTBa OKPY Karolei cpebl.

— XapaKkTepu30BaTh Onoc(epHbIil ypOBEHb OpraHNU3alliH KUBOTO;

— paccKka3bIBaTh O CPe000pa3ylouleii AeITeNLHOCTH OPTaHU3MOB;

— NPHUBOIMTH I0KA3ATEJILCTBA YBOJIOIHN;

AEMOHCTPHUPOBATHL 3HAHNEC OCHOB 9KOJIOTHUECKOM rpaMOTHOCTH: OUCHUBATH MOCJICACTBUA
JeSITeIbHOCTH YeJIOBEKa B TIPUPOJIE U BIHUSHUE (DaKTOPOB PUCKa Ha 3JJ0POBBE YENIOBEKA; BBIOH-
paTh LEJICBBIE U CMBICIIOBBIC YCTAHOBKH B CBOMX JICHCTBHAX M MOCTYIKAX IO OTHOILICHUIO K
JKUBOW TIPHUPOJIE, 3TOPOBBI0 CBOEMY M OKPYXKAIOIINX; OCO3HABATh HEOOXOAMMOCTh JIEHCTBHI 110
COXpaHEeHNI0 OMOPa3HOOOpa3Hs ¥ MPUPOTHBIX MECTOOOUTAHUI BHIOB PACTEHHHN U )KUBOTHBIX.

XapakTepru30BaTh CYIIHOCTH OMOJIOTHYECKUX MTPOIIECCOB, SBICHUN; IPUMEHSITh YMEHHS
OTpeCIATh, CPABHUBATD, KIACCU(DUIIUPOBATh, O0BICHATH OMOIOTHYECKHE OOBEKTHI U
MIPOIIECCHI;

YcraHaBIMBaTh B3aMMOCBSI3U OPTaHU3MOB, ITPOIIECCOB, SBICHUN; BBISBIATH OOIIHNE U
OTJIMYUTENBHBIC PU3HAKH; COCTABJIATH CXEMBbI MHUIICBBIX LIETICH; MPUMEHSTh 3HAHUS B
W3MEHEHHOU CUTYallnu.

CaMOCTOSTENBHO ONIEPUPOBATH OMOIOTUYECKUMH TTOHITHIMH, OOOCHOBBIBATH U OOBSICHATH
0MOJIOTrMUECKUE TPOIIECChI U SIBJICHUS;

[TpuMeHsATh 3HAHUS B HOBOW CUTYaIlMH; YCTAaHABJIMBATH PUIMHHO-CJICICTBEHHBIC CBA3H;
aHAIM3UPOBATh, CUCTEMAaTU3UPOBATh M HHTETPUPOBATH 3HAHUS;00001aTh ¥ (JOPMYyIHPOBATH
BEIBO/IBI,

PemraTs 6uosoruyeckuie 3aa4uu, OLEeHUBATH U IIPOTHO3UPOBATH OHOJIOTHYeCKIe IIPOIeCChI,
IIPUMEHATH TEOPETUYECKVe 3HAaHU Ha PAaKTUKE.

YMeTh:

O0BACHATD:
— 0COOEHHOCTH CTPOCHUS KJICTKH 3YKapUOT U IPOKAPHOT;
— (YHKIMHA OPTaHOUJIOB KJICTKH;
— OCHOBHBIE TIOJI0KECHHUS KIICTOYHOH TEOPHH;
— XHMHYECKHUH COCTaB KIETKH;
— KJICTOYHBIN YPOBEHBb OpPraHU3aIuH KUBOTO;
— CTPOEHHE KieTkn Kak CTPYKTYPHOM U QyHKIMOHATBHOMN emHuIE! JKU3HU;
— 0OMEH BelIeCTB U NMPEBpAIllEHUE SHEPTUU KaK OCHOBY U3 HEACATCIHHOCTH KIIETKU;
— pOCT, Pa3BUTHE U KU3HECHHBIN ITUKJ KJIETOK;
— 0COOEHHOCTH MUTOTHYECKOTO JIEJIEHUS KIIETOK:

— HCII0Jb30BaTh METOAbI OMOJIOTHYECKOM HayKH nu MMpOBOJAUTH HCCJIOKHBIC
OMOJIOTHYECKHUE OKCHCPUMEHTBI CYIIIHOCTDb OHMOTr€HETHYECKOTO 3aKOHa,

OO0BACHATH NOHATHSA:
— MeHo3;
— OCOOCHHOCTH WHVBUIYaJILHOTO Pa3BUTHUS OPraHU3Ma,;
— OCHOBHBIC 3aKOHOMEPHOCTH TIepeIadl HaCJICICTBCHHON HH(POPMAIIHL;
— 3aKOHOMEPHOCTH U3MECHUYNBOCTH;
— OCHOBHBIC METOJIBI CEJICKITHH PACTECHUH, )KUBOTHBIX U MUKPOOPTaHU3MOB;
— 0COOCHHOCTH Pa3BUTHS MTOJIOBBIX KJIETOK.




— UMCHTBI AJId U3YUYCHUA KIICTOK JKUBBIX OPTaHU3MOB.

— ONMCBHIBATH OPTaHU3MCHHBINA YPOBEHb OPTaHU3AIMHU JKUBOTO;
— PacKpbIBaTh OCOOCHHOCTH OECIIONIONO U ITOJIOBOTO Pa3MHOKEHUS OPraHU3MOB;
— XapaKTepHu30BaTh OIUIOJOTBOPEHUE U €T0 OHOJIOTHYECKYIO POJIb.

OO0BSICHATH KPUTEPUH BUJA U €TI0 TOMYILUOHHYIO CTPYKTYPY;

— DJKoJIoTHYecKue (PaKTOPHI M YCIOBHS CPEIBI;
— OCHOBHBIE TIOJIOXKEHUSI Teopuu 3BoJrouu Y. JlapBrHa;
— JIBIDKYIIME CHUJIBI SBOJIIOLUU;
— TMIyTH JOCTHXKEHUS OMOJIOTMYECKOr0 MPOrpecca;
— TMOMYJIAIMOHHO-BUIOBON YPOBEHb OpTraHU3allUU KUBOTO;
— Ppa3BUTHE 3BOJIOLUOHHBIX TPEICTABICHUM;
— CHHTETHYECKYIO TEOPHUIO IBOIIOIUH.
— HUCHOJIBb30BATh  METOABl  OMOJOTMYECKONM HAyKM M IPOBOJUTH  HECJIOKHBIC
OHMOJIOTUYECKUE SKCIIEPUMEHTHI TSl U3yYeHHST MOP(OIOTHIECKOTO KPUTEPHS BUIOB

— ONpEeAeseHUs IOHATHUI: «COOOIIECTBOY, «IKOCHCTEMA» «ONOTeoLeHO3Y;

— CTPYKTYPY pa3HbIX COOOIIECTB;

—IIPOLIECCHI, MPOUCXOISIINE MIPH MIEPEXOAE C OXHOTO TPO(U YECKOTO YPOBHS Ha APYTOil.
—BbICTPAUBATh LIENH U CETH MUTAHU I Pa3HBIX OMOLICHO30B;

XapaKTepu3oBaTb POJIM MPOAYHEHTOB, KOHCYMEHTOB, pEAYLICHTOB.

OTIPECIIATh IOHATHS, (POPMUPYEMBIC B IIPOIIECCE U3YUCHHSI TEMBI,

— KJIaCCU(UIMPOBATH U CAMOCTOATEIHHO BBIOMPATh KPUTEPHH TS KIIACCH(DUKAIIH;

— caMOCTOSTENILHO (HOPMYJIUPOBATH MPOOIEMbI MCCIICOBAHUS M COCTABIAThH MOATAITHYIO
CTPYKTYpY OYIYIIEr0 CaMOCTOSATEIIBHOTO HCCIICIOBAHMS,;

— IpU BBINOJIHEHUU JIA0OPATOPHBIX W TMPAKTUYECKHX pPadOT BBIOUPATH ONTHMAJIbHBIC
CIocoObI ZICHCTBUM B paMKax MPE/UIOKCHHBIX YCJIOBHA M TPeOOBAaHUI M COOTHOCHTH CBOU
JIEUCTBUS C TIAHUPYEMBIMH PE3yIbTaTaMu;

— (popMynHpOBaTH BHIBOIBI;

— YCTaHaBIIMBATh PUIHMHHO-CIIEICTBEHHBIE CBS3H MEXITy COOBITHSIMH, SIBICHUSIMU;

— TIPUMEHSATH MOJIETTH B CXEMBI [Tl pelieHus yaeOHbIX Y mo3HaBaTeNnbHBIX 33/1a4;

— BIAJETh NPUEMAMU CMBICIOBOIO YTEHHMSI, COCTABIATh TE3UCHl U IJIAHBI-KOHCIIEKTHI 1O
pe3ynbTaTaM YTEHUS;

— OPTraHU30BBIBATh Y4eOHOE COTPYAHHUYECTBO H COBMECTHYIO IEATEIBHOCTh C YUUTEIEM U
CBEpPCTHUKAMU;

— UCHOJIb30BaTh HWH(POPMAIIMOHHO-KOMMYHHUKAIMOHHBIC TEXHOJIOTUU IPH IOJrOTOBKE
COOOIIEHU, MyTbTUMETUUHBIX TIPE3CSHTAIHIA;

— JEMOHCTPUPOBATh 3KOJOTMYECKOE MBIIUICHUE U MPUMEHATh €ro B IIOBCEIHEBHOMU
JKA3HU.
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10 kmacc

PA3AEJI 1
BBeneHnue B 0MOJIOTHIO

buosnorus xak Hayka. Mecto OMonoruy B cucTeMe HayK. 3HaUeHUE OMOJIOTHH Il HOHUMAHHS Hay4HOH
KapTUHBI Mupa. CBsI3b OMOJOTHYECKUX TUCIUILINH C APYTUMH HayKaMu (XUMEEH, (DM3UKOM, MaTeMaTHKOM,
reorpadueid, actpoHomuei W 1p.). Pomb Ouojormueckux TeOpHid, WiaeH, rumore3 B (HOPMHPOBAHUU
COBPEMEHHOU €CTECTBEHHOHAYYHOM KapTUHBI MUpA.

OOBexT u3ydeHust Omonormu — Owuosnormdeckne cucteMbl. [loHsTHE O crcteme. OOIME TPH3HAKU
OMOJIOTHYECKHX CHUCTEM. YPOBHH OpraHM3alldM >KMBOTO: MOJIEKYIAPHO-TEHETUUECKUH, OpraHOMIHO-
KJICTOUHBIM,  OpPraHM3MEHHBIH,  MOMYJSLMOHHO-BHIOBOHM,  OHMOTreOlEeHOTHYECKHH  (3KOCHCTEMHBIH),
orocdepHbIil. MeToIbI TTO3HAHUS KUBOH TTPHPOIHL.

PA3JEJI 2
OCHOBBI HMTOJIOTHUHA
[Ipenmer, 3a0a4n ¥ METOBI UCCIIEIOBAHNS COBPEMEHHON LIUTONIOTMHU. 3HAYEHUE LINTOJIOTMYECKUX
WCCIICIOBAHUH ISl IPYyTryuX OMOJIOTMYECKUX HAYK, MEJULIMHBI, CENBCKOTo X03sicTBa. VicTopust OTKpBITHS U
n3yuenus kietku. Paboter P.I'yka, A.Jleenryka, K.bep, P.BupxoB. OCHOBHBIE MOJOKEHUSI KIIETOYHON
teopuu T.I11BanHa, M.I1nelinena.

3HayeHue KJICTOYHOM TeOpHH ISl pa3BUTHA Ononoruu. Kietka kak exuHMIa pa3BUTHS, CTPYKTYpHAs U
(yHKIMOHANBHAS €IMHULIA )KUBOTO.

XHUMUUECKUH cOCTaB KJIETKU. Boja U Ipyrue HeOpraHu4ecKue BELIeCTBa, UX poJib B
JKU3HEEATEIbHOCTH KiIeTKU. OpraHnyeckue BeLecTBa: YIJICBOIbI, OCJIKH, JIUMU/IbI, HyKICHHOBBIC KUCIIOTHI,
AT®, ux crpoenue u poiib B kieTke. DepMeHTHI, X poib B PErYIIALNH IPOLECCOB KU3HEAECATETHHOCTH.

CrpoeHnne NpoKapuoTHYeCcKOi KieTku. CTpoeHne SyKapuoTHUIeCKoN KIIeTKH. OCHOBHbBIE KOMIIOHEHTHI
kietku. CtpoeHne memOpaH. CTpoeHne 1 QyHKIHH sapa. XUMHUYECKHH COCTaB M CTPOSHHE XPOMOCOM.
[{urormiasMa 1 OCHOBHBIE OpraHOWAbL. X (hyHKIINH B KIIETKE.

Oco0eHHOCTH CTPOEHHUS KIIETOK OaKkTepHid, rpu0OoB, )KUBOTHBIX M pacTeHuid. Bupychl n 6akreprodarm.
Bupyc CITW/a.

OOMeH BelecTB ¥ peBpallieHus SHEpruy B KiieTke. Katanutuueckuii xapakrep peakuuii oOMeHa
BemecTB. [InacTuueckuii u sHepreTryeckuii ooMeH. OCHOBHBIE 3TAITbl SHEPTETUYECKOTO OOMEHa.
OT1nrunTeNnsHbIE 0COOEHHOCTH MPOIIECCOB KJIETOYHOTO AbIxaHus. CrocoObl MOTy4eHHs OpraHMYeCKrX
BEILECTB: aBTOTPOQbI U reTepoTpodsl. PoTocHHTE3, ero ¢asbl, KocMUyecKas poib B buocdepe. XemocuHTe3
Y €ro 3HaueHue B Onocdepe.

Buocunres 6enkos. [Tonsitue o rene. JIHK — ncrounnk renerryeckoit nagopmanmn. ['eHeTryeckuii
KoJ. Marpuunblii npuHIMn 6rocuHTe3a 6enko. O6pazosanue nPHK no matpune JJHK. Perymsims
OnocuHTE3A.

IonsiTre 0 ToMeocTase, peryIsis MPOLECCOB MPEBPAIIICHUS BEIIECTB U SHEPTHH B KIIETKE.

Knetka — reHeTnueckast € MHNLA )KUBOTO. JKN3HEHHBINA UK KIETKH.

Jlabopamopnvie u npaxmuueckue pabomoi

CrpoeHue 3yKapuOTHIECKHUX (PACTUTENLHOMN, YKUBOTHOM, TPUOHO#) M MPOKAPUOTHIECKHX ) KIIETOK.

Hab6:roienue mia3monmsa 1 Ieriia3MoiTi3a B KJIETKaxX AUAepMIca JTyKa.

HaGmonenue 3a ABM)KEHUEM LUTOILIA3MBI B PACTUTENBHBIX KIIETKAX.

HaGimoenune Ki1eTok pacTeHui, )KUBOTHBIX, OaKTEPHI 110J] MUKPOCKOIIOM, UX U3YYEHHUE U OIHCaHHE.

[IpuroToBnenure 1 onrcaHne MUKPOIIPENAPATOB KIIETOK PAaCTeHHI.

OmBITHI 110 ONPEAETEHNIO KaTATUTUIECKOH aKTUBHOCTH (DEPMEHTOB.

N3yueHne XxpoMocoM Ha FOTOBBIX MUKpOIIpenapaTax.

M3yueHne KIeToK APOXKIKEN TT0T MUKPOCKOTIOM.

OMnBITHI IO M3YYEHHUIO TIa3MOJTH3a U AETUIa3MOIN3a B PACTUTEIBHON KIIETKE.

U3ydenue a3 MuTO3a B KIIETKaX KOPEIIKa JyKa.

CpaBHEHHE CTPOCHHS KIIETOK PACTCHUH, YKHBOTHBIX, TPHOOB 1 OaKTEPHIA.

CpaBHeHHe TIporeccoB GOTOCHHTE3a U XEMOCHHTE3A.

PA3JIEJI 3
PasMmHokeHUue 1 HHAUBUAYAJTBbHOC PadBUTHUEC OPraHusmMoB



Opranmsm — equHOE 11e10e. TKaHu, OpraHbl, CHCTEMBI OPTaHOB, X B3aHMOCBSI3b, KAK OCHOBA
HEeJIOCTHOCTH OpraHn3Ma. MHoroo6pasue opranm3MoB. OTHOKIIETOUHBIE 1 MHOTOKJIETOYHBIE OPTaHU3MBI.
AstotpodsL. ['ereporpodsr. CanpoTpodsl, mapasuTel.

CamoBocnpoun3BeieHIe — BceoOIlee CBOHCTBO KUBOr0. MUTO3 Kak OCHOBa O€CIIONOro pa3MHOKEHUS U
POCTa MHOTOKJIETOYHBIX OPTaHU3MOB, €r0 (a3bl 1 OHOIOTHYECKOE 3HAUCHHE.

®opMbl pa3MHOKEHUS OpraHu3MoB. becrosoe pasMHOXKeHHE U ero TUIIbL. [10J10Boe pa3MHOXKEHHE.
Metios, ero Ononorundeckoe 3nauenue. Criepmatorene3. Oorenes. OmnogorsopeHue. OcoOeHHOCTH
OIUIOAOTBOPEHKUS Y LIBETKOBBIX PacTeHUI. bromornueckoe 3HaueHUE OIUIOI0TBOPEHUSL.

[loHsATHE MHAMBUTyaTbHOTO Pa3BUTHSA (OHTOTE€HE3a) OpraHm3MOB. [lenenne, pocT, muddepeHtmaIis
KJIETOK, OpraHOTeHe3, pa3MHOKEHHE, CTapeHHe, cMepTh ocobeii. OnTorenes pacteHuid. OHTOreHe3
JKMBOTHBIX. B3anumoBnusiHue YacTeil pa3BUBarolerocs 3apoasiia. Bnusaue GpakTopoB BHELIHEH cpebl Ha
pasBuTHE 3apofpima. Poct 1 pa3BuTHe opranm3Ma. Y poBHH MPUCTIOCOOICHHST OpTraHN3Ma K H3MEHSIOIIIIMCS
yenosusiM. Ctapenue 1 cMepTh opranusma. Crelpuka OHTOreHe3a MMpy 0eCIoioM Pa3MHOKEHHH.

Jlabopamopmvie u npaxmuueckue pabomol

CpaBHeHuE MIPOLECCOB MUTO3a U Mei03a.

CpaBHEHUE MTPOLECCOB PA3BUTUS MOJIOBBIX KJIETOK Y PACTEHUI U AKUBOTHBIX.

PA3AEJI 4
OCHOBBI reHeTUKHU

Hcrtopus pa3sutus reHeTUKU. Pobh OTeUeCTBEHHBIX YUEHBIX B PA3BUTHH T€HETHKH KaK HAyKu. PaboThI
H.K.Konbuosa, H.W.Basunora, A.H.beno3zepckoro. 3HaueHne reHeTUKH. 3aKOHOMEPHOCTH HACIICAOBAHUS
MPU3HAKOB, BhIsBIICHHBIC [.MenneneM. [ mOpuI010rudecKuii MeTOI U3y4YCHHS HACJICACTBEHHOCTH.
MoHoruOpHIHOE CKpelrBaHye. 3aKOH TOMUHAPOBaHU. 3aK0H paciieruierns. [lonHoe u HemomHoe
JOMHUHHMpPOBaHHE. 3aKOH YUCTOTHI TaAMET U €ro IUTOJIOrnueckoe 000CHOBaHHE. MHOKECTBEHHBIE aJlJIey.
AHanm3upylolee ckpeluBanue. JJuruopraHoe ckpemnBanie. 3aK0H He3aBUCUMOTO KOMOMHUPOBAHYIS.
@®eHoTHIT ¥ TeHOTHUII. L{uToNnornueckue OCHOBbI FEHETUYECKUX 3aKOHOB HACIEOBAHUSL.

I'eneTnueckoe onpenencHue moja. I eHeTnueckast CTpyKTypa HONIOBBIX XpOMOCOM. I'oMoraMeTHslil 1
reTeporameTHbIi o HacnenoBaHue npu3HaKoOB, CIETUIEHHBIX C TTOJIOM.

XpoMocoMHas TeOpus HaceICTBEHHOCTH. | pymms! crieruieHus reHoB. ClieTIeHHOe HAaclIeI0BaHue
npu3HakoB. 3akoH T.Moprana. [TonHoe 1 HerosTHOE CcLEIUIEHHE TeHOB. | eHeTHUeCKue KapThl XpOMOCOM.

I'eHoTHIT KaK IIETIOCTHAS CHCTEMa. XPOMOCOMHas (SepHast) ¥ IIUTOIUIa3MaTnIecKast
HacJeJCTBEHHOCTh. B3anmoielicTBrE aIIeNnbHBIX (IOMHHIPOBAHUE, HETIOIHOE IOMHHHUPOBAHHE,
KOJIOMHHHUPOBAHUE U CBEPXJOMHHUPOBAHKE) U HEAJUTENBHBIX (KOMILUIEMEHTAPHOCTb, SIHCTA3 U ITOJIMMEPHS)
TEHOB B ONpeNICICHUH pU3HAKoB. [ nefioTponus.

OcHoBHbIE (POPMBI K3MEHUMBOCTH. | eHOTUITMUYECKAst U3MEHYMBOCTh. MyTartun. ['eHHbIe,
XPOMOCOMHBIE Y TEHOMHBIE MyTaluu. CoMaTuiecKue U reHepaTuBHble MyTanuu. [lomyneranbHbie U
neTanbHbIe MyTaluy. [ [prarHBI 1 9acToTa MyTanuii, MyTareHHbIe (pakTop. DBOIFOMMOHHAS PO MYTAITHA.

KomOuHaTHBHAs ©3MEHYMBOCTh. BO3HUKHOBEHME Pa3IMIHBIX KOMOHHAIIWI T€HOB U UX POJIb B
CO3/IaHMH TEHETHYECKOro pa3Hoo0pasus B Mpeenax Brjia. DBOOIMOHHOE 3HAYCHHE KOMOUHATHBHOM
HU3MEHUYUBOCTH.

(DCHOTI/IHI/I‘ICCKaSI, 50058 MOZII/I(i)I/IKaHI/IOHHaSI N3MCHYNBOCTbD.

Poub ycimoBmii BHENITHEH Cpeibl B Pa3BUTHHN U TPOSIBIICHAH TIPU3HAKOB M CBOMCTB. CTaTHCTUIECKUE
3aKOHOMEPHOCTU MOAN(PHUKAIMOHHON N3MEHYMBOCTH. Y IIPaBJICHHE TOMHUHHUPOBAHUEM.

Jlabopamopnvie u npaxmuueckue pabomaoi

M3y4eHue n3MEHUYMBOCTH Y PACTEHUN U dKUBOTHBIX, [IOCTPOEHUE BAPUALIMOHHOTO Psiia U KPUBOIL.
U3ydenue eHoTHIIOB pacTeHuid. PerieHne reHeTHIecKHX 3a1ay.

PA3AEJL S
I'eHeTH KA YeJIOBEKA

Mertoip! M3ydeHHs HaCJIeICTBEHHOCTH YesloBeKa. | eHeTndeckoe pasHooOpasre YeaoBeKa.
I'eneTnyeckuie 1aHHBIE O TPOMCXOKACHUH YEJIOBEKA M YEIIOBEUECKUX pacax. XapaKkTep HACJIeT0BAHUS
MIPU3HAKOB Y YeroBeKa. | eHeTndecKkre OCHOBHI 30POBbs. BistHue cpesibl Ha TEHETHYECKOE 3710POBhE
yenoBeka. [ enernueckue 6one3Hu. ['eHOTHIT 1 3110pOBbe YeroBeka. [ enodon nomyssimu. COOTHOIIICHHE
OMOJIOTHYECKOr0 ¥ COLMANIbHOTO HacnenoBanusl. ColuaibHbIe MPOOIeMbl TeHETUKH. DTHIECKHE MPOOIeMBbI
TEHHOU MH)KEHEepHU. | eHeTHUeCKnil POrHO3 ¥ MEAMKO-TEHETUYECKOE KOHCYJIFTUPOBAHKE, X PAKTUIECKOE
3HAYCHUE, 337a4U U [IEPCIICKTUBBI.

llpaxmuueckas paboma

CocraBneHue poI0CIOBHBIX.

PA3JEJI 6



OCHOBBI CeJIEKIIUU U OUOTEXHOJIOTUU

3agaun v METOJIBI ceNeKImy. | eHeTHKa Kak Hay9dHasi OCHOBA CEeJISKINH OpraHu3MoB. McxomHbrit
Matepuai Juii cenekiuu. Ydyenue H.J.BaBunosa o LieHTpax MpOUCX0KICHUS KYJIbTYPHBIX PACTCHHUH.
[Mopona, copt, mramm. CeneKuusi pacTeHHIA 1 )KUBOTHX. McKkyccTBeHHBIHM 0TOOp B cenekimu. [ nopuausarms
KaK METOJ1 ceNeKIMU. Tunbl ckpemyBaHui. [lonuuionius B CENeKIUH.

MuKpoopranu3Mbl, FIPHObI, IPOKAPHOTHI Kak 00bEKTHI OMOTEXHOJIOTHH. CelIeKITNs MUKPOOPTaHH3MOB,
ee 3Ha4YeHHE AJIsI MUKPOOHOJIOrMUeCKON MPOMBIIIIEHHOCTH. MHUKPOOHOJIOrHuecKoe MPOU3BOACTBO MHUIIEBBIX
MPOYKTOB, BHTAMUHOB, ()€PMEHTOB, JIEKApCTB U T.A. [ [pobIeMBI 11 IepCIIeKTHBBI OMOTEXHOJIOTHH.

I'eHHas u KiIeTOYHAS MHXKSHEPHS, €€ TOCTIDKCHUS 1 TTEPCTIEKTHBEI.

Conepsxkanue nporpaMMsl
11 knacc
Paznen 1 OCHOBbI YYEHUW A Ob 5BOJIIOLIUN
Tema 1.Bo3HUKHOBeHNEe U PAa3BUTHE IBOJTIONMOHHOH OMOJIOTHH

BozaukHOBeHUE U pa3BUTHUE IBOJIONMOHHBIX HUei. DBomornonnas Teopus JK.b.Jlamapxa.
Kusne u tpynsl U.Jlapeuna. OCHOBHBIE IPUHLUIIBI 3BOTOLUOHHON Teopuu lapBuHa.
®dopmupoBaHHE CHHTETHYECKOH Teopun 3Boonun. Paboter C.UetBepukosa u W.11ImansrayseHna.
[ManeonTtonorunyeckue, Ouoreorpaduyeckre, CpaBHUTEIHHO-

aHATOMHYECKHE, SMOPHOIOTHUECKUE U MOJIEKYJIIPHBIE CBUAETENILCTBA IBOIIOLHH.
IIpakTn4yeckasi 4acTh. 3HAKOMCTBO C KOJUICKIIMSIMH HCKOTTAEMbIX OCTAaHKOB.

BrisiBaenne IIPU3HAKOB CXOACTBa 3ap0m)1111e171 YCJIOBCKA U APYTHUX MJICKOIIUTAIOIINX KaK
JI0Ka3aTeJIbCTBO X POJICTBA

JemoncTpaumnu.Cxemsl, TabauIb ¥ GoTorpaduu, WUTIOCTPUPYIONIHE: (OPMBI COXPaHHOCTH
MCKOTIAeMbIX PACTEHUI U KUBOTHBIX; aTABU3MBbI U PyJTUMEHTHI; aHAJIOTUYHBIE ¥ TOMOJIOTHYHBIE OpTaHbl;
JI0Ka3aTeJIbCTBA IBOJIIOLMY OpraHuyeckoro Mupa. Ilajgeonronoruueckue KOJUIEKIUU.

Tema 2. MexaHHU3MbI YBOJTIOIIHHA

Iomynauus — sneMeHTapHas €IUHHUIA SBOJIIOLNN. BHYTpHBHI0BAsi H3MEHYMBOCTb.

I'eneTnyeckas CTpyKTypa MOy, YpaBHEHUE U 3aK0H Xapan—DBaiinOepra. MyTanun kak
MCTOYHHK T'€HETHYECKON N3MEHYMBOCTH NOMy sAuil. CiryyaiiHble POIeCcChl B MOMYJISIHAX.

Hpeiid renos. [Momynsmponabie BoHBL. bopbOa 3a cymecrBoBanue. EcrecTBeHHbIN 0TOOp—
HanpasJsonmi Gaxkrop 3Bomounu. Popmel ectecTBeHHOro otdopa. ITonosoit otOOp.
Ananranus—pe3yabTaT €CTECTBEHHOTO 0TOOopA.

Murpanuu kak ¢akrop sBomorun. [lonstue Buna. Kpurepun Buna. [ytu BugooOpa3oBaHusl.
AnnonaTpuuecKoe U CUMIIaTpuiecKkoe BuaooopazoBanue. MUKpo- 1 MakposBomouus. [ eneTuueckue u
OHTOTEHETHYECKHE OCHOBHI 3BOMOIMH. Hampasnenus 3Bomonun. ApoMop$ho3, nanoaganTanys 1 oomast
JereHepanys. JluBepreHuys, KOHBEpreHIus U napauienusM. buonoruueckuii nporpecc. Ennnoe npeso
JKU3HU — PE3yJIbTaT 3BOJIIOLHN.

IIpakTH4yeckas 4yacrTe.

Pemenue 3amau mo monysimuoHHON TeHeTuke. CpaBHUTENbHAS XapaKTEPUCTHKA HCKYCCTBEHHOTO U
€CTECTBEHHOT0 0TOOpa. CpaBHHUTENBHAS XapaKTepHCTUKa (hOpM ecTeCTBEHHOTo 0TOopa. CpaBHUTEILHAS
XapaKTePUCTHUKA CII0COO0B BHUI000pa30BaHUS.

CpaBHUTENbHAS XapaKTEPUCTHUKA ITyTEH U HANIPABJICHUH 3BONIOIMH. BEIsBIICHNE

apoMoph030B, UAMOAANITAIUH, TPUCIIOCOOJICHUH K cpejie 0OUTaHMs Y OPraHU3MOB.

HaGmronenue u onucanue ocobeit Buaa mo MophoIornieckoMy KpuTepuio. BhIsiBIIeHHE H3MECHUUBOCTH Y
oco0ei 0THOTo BHA.



JleMoHCTpanuu.

Cxewmpbl, Tabnumb! 1 GoTorpad i, HILTIOCTPUPYIOIINE: ABIKYIINE CHITBI DBOJIOINH;

JBUKYIIVHA U CTAOMITH3UPYIOIIUN 0TOOP; BOSHUKHOBEHUE M MHOTO00pa3ue MPHUCIIOCO0IeHUH Y
OpraHu3MoB (KaKTyCOB, OPXUJCH, MOPCKUX MJICKOTIMTAIONIUX U T.

11.); 00pa3oBaHKe HOBBIX BHIOB B MPUPO/IC; Teorpadudeckoe U SKOJIOTHUECKOe BUI000pa30BAHME;
(hOpMBI IBOTIOIMA—IUBEPTEHITNIO0, KOHBEPTECHIINIO, MApaLIeIU3M; ITYTH SBOJTIOIHA—
apomMop(} 03, HANO0ATANTAINIO, JeTEHEPAIINIO0; OCHOBHBIE apOMOP(O3bI B IBOIOINH PACTCHHIA U
JKUBOTHBIX; DBOJIIOIIAIO0 PACTUTEIIFHOIO U KUBOTHOT'O MHUPA.

Paznen 2. O3BOJIIOLMUA BUOCDEPHI 1 UEJIOBEKA
Tema 3. Bo3HMKHOBEeHME U Pa3BUTHE )KU3HU HA 3emule

CymHocTs xu3HH. Onpenenenus )KuBoro. ['unore3sl BOSHUKHOBEHUS ku3HU. OnbiThl @.Penu u
JL.ITacrepa. CoBpeMeHHbIE IPECTABICHUS O BOSHUKHOBEHHUH KU3HHU.

ATtmocdepa npeBHeit 3emiu. AOHMOTeHHBIN CHHTE3 OpraHuveckux BeniectB. OOpa3oBaHue u
sBostonust ononosmmepoB. Poss JIHK u PHK B o6pa3zoBanuu cuctem ¢ 00paTHOH CBS3BIO.
O6pa3zoBaHue ¥ IBOIIOIUS Ononornueckux Memopan. OOpa3oBaHuE IEPBHYHBIX TETEPOTPOOB.
Uzyuenue uctopuu 3emnu. [laneontonorus. Meroasl reoxponosioruu. 3MeHeHue kmumara

Ha 3emiie. [peiid konTHHEHTOB. Pa3BuTune xu3HU B Kpuntozoe. CHMOHOTHYECKAs TEOPUS
o0Opa3oBaHus yKapHoT. Bemblilika pa3HooOpasust )KUBOTHBIX B KOHIIE TPOTepo30s. PazButue
OpraHMYeCcKOro Mupa B naieosoe. Pazsurue xus3Hu B Mme3030e. Pa3BuTue )KU3HN B KaliHO30€.
Oosronus 6uochepsl.

IIpakTHyeckas yacTb. AHAIN3 U OLEHKA PA3JIMYHBIX TUIIOTE3 BOSHUKHOBEHMSI )KU3HU Ha 3eMIle
JleMoHCTpAaLUK.

Cxembl U TabIUIIBI, WILTIOCTpUpYIomue Gropy u dhayHy MO3AHETO MPOTEPO30s, MaIeo30s,
Me30304, KaifH0305 (JeTHUKOBBIN nepuoa). Mickonaemble OCTaHKU )KHUBOTO —

OKaMEHEJIOCTH, OTIEeYaTKH (MaJlC€OHTOIOIMYECKast KOJIEKIINS).

Tema 4. Bo3HUKHOBeHHe H pa3BUTHE YeJI0BeKa—AaHTPOIOreHe3

Mecrto uenoBeka B cucTeMe ’KMBOro Mupa. CpaBHUTEIbHO-MOP(OIOTHYECKHE, ITOJIOTUIECKHUE,
IIUTOr€HETHUYECKUE U MOJIEKYIISIPHO-OMOJIOrMUECKHEe JJOKa3aTenbCTBA POJICTBA YEIOBEKA U
4eJ10BeK00Opa3HbIX 00e3bsH. [laneoHTonornyeckre JaHHble O MPOUCXOKACHUU U IBOJIOLIH
npenkoB yenoBeka. ABcTpanonureku. Ilepssie npencrasurenu poga Homo. Heannepranscknii
yesoBeK. MecTo HeaHepTasblieB B HBOIIOIUY YenoBeka. KpomanboHIb. bronorunueckue
(baxTopsl 3BOMIONMHY YeToBeKa. ConnanbHble (DaKTOPBI HBOJIOIUH YeIOBEKa — MBIIICHHE,
peub, opyuiiHas AesTeIbHOCTb. POJlb colManbHON cpeibl B POPMUPOBAHUH YETOBEUECKUX
UHIMBUAYYMOB. COOTHOIIIEHHE OMOJIOrMYECKUX M COLMATbHBIX (PaKTOPOB B ABOJIIOIMH
yenoBeka. Yenoseueckue pacsl. Posb u3onsuuu u apeiiga reHoB B pOPMUPOBAHUHU PACOBBIX

npu3HakoB. Kpurrka pacucTCKUX TEOpHil.

IIpakTuyeckas yacthb. BrIsBICHNE CX0/ICTBA YETIOBEKA M YEITOBEKOOOPA3HBIX 00€3bsH.
BeisiBieHME MPU3HAKOB YETIOBEYECKHX Pac, aHAIN3 MTPOUCX OKICHUSI.

JleMoHCTpaLUH.

CxeMbl 1 TabIuUIbl, WILTIOCTPUPYIOIINE: TPEIIIECTBEHHUKOB YeI0BeKa (aBCTPAJIONUTEK,
HeaHIepTaliell, KPOMaHbOHEII); OPYIUs TPYa YeIOBEeKa YMEIOT0, HeaHIepTalblla, Kp)OMaHbOHIIA
(9KCMO3UIIMHA MECTHOTO KpaeBemaueckoro myses). [larieonuTiudaeckoe HCKYCCTBO (PEMPOTYKIIUH
NPOU3BEACHUH MEPBOOBITHBIX XYI0KHUKOB).

Paznen 3. OCHOBBI OKOJIOT'A



Tema 5. OpranusMbl U OKPY Ka0IIasi cpeaa

B3anMooTHOIIeHNs OpraHu3Ma u Cpeibl. DKOJOorHIecKue (pakTopbl. 3aKOH TOJIEPAHTHOCTH.
[Tpucnocobnennocts. [lonynsuus kak npupoaHas cucrema. Ctpykrypa nonyasiuid. Jlunamuka
nonymsiuuid. JKuzHeHHble cTpareru. Bua kak cucrema nomyisiuil. DKojioruyeckasi HUIIA.
XKuzneHnsie GOpMBI.

IIpakTHyeckas yacTb. BosiBieHne a0MOTHYECKUX U OMOTHYECKUX KOMIIOHEHTOB SKOCHCTEM
BersiBiienue nmpucrnoco0aeHuii y OpraHu3MoOB K BIMSHUIO Pa3IMYHbIX 9KOJIOTHYECKUX (PaKTOpPOB.
Pewenne 3ama4 u ynpaxHEHUN.

JdemoHCcTpaumu.

CxeMmbl 1 TabJIHIIbI, WILTIOCTPUPYIOIINE SKOJIOTHYecKre (JaKTOPBI U MX BIUSHUE HA

OpraHU3MBlI.

Tema 6. CoolOecTBa ¥ IKOCUCTEMbI

Coo0r1ecTBo, 3K0cHcTeMa, OMOIIeHO3. KOMITOHEHTHI SKOCUCTEMBI. DHEPTreTUICCKHIE CBSI3H.
Tpoduueckue ceru. [IpaBuo skogoruueckoi nupaMuasl. MexXBUIOBbIE U MEXKIIOMYJIALIUOHHBIC
B3aUMOJICUCTBUS B dKocucTeMax. KoHKypeHIusi, CHMON03, albTPYH3M.

[TpocTpancTBeHHas CTpyKTypa coodiecTB. Junamuka skocucteMm. CTaauu pa3BUTUS
skocucteMbl. Cykieccus. Y CTORYMBOCTB 9KOCUCTEM. 3eMIIEACIIbUECKUE IKOCUCTEMBI.
IIpakTHyeckas yacTh. PenieHne 3K0I0ruuecKkux 3a1ad u ynpaxHeHuid. Onucanue 3K0CUCTeM
CBOEH MECTHOCTH. BhIsicHeHre U3MEHEHUH B SKOCUCTEMaX Ha OMOJIOTUYECKUX MOJIEIISX.
Okckypeusi: U3yueHue 5KoCuCTeMBI.

JemMoHCTpaumu.

CxeMblI 1 TabIUIIBl, WILTIOCTPUPYIOIINE: PA3IMYHBIE YKOCUCTEMBI; TPOPUIECKHE YPOBHH
AKOCHCTEMBI; MTUILIEBBIC [IENN U CETH; IKOJIOTHUECKUE MUPAMUbI; MEXKBHUI0OBbIE OTHOLIEHUS;
KpYTOBOPOT BEILIECTB U NPEBPALLECHUS SJHEPTUU B IKOCUCTEME; CyKILleCCUU. JIluHaMuyeckue
nocobust « TumuaHbIe OUOIIEHO3BI», «ATPOIICHO3BI.

Tema 8. buocgepa

buocdepa. Yuenune B.U.Bepuanckoro o 6mocdepe. buomsl. JKupoe BemectBo u
OroreoXuMHUECKue KpyroBopoTsl B buochepe. buocdepa n uenosek. I'modbanbHbIE
aHTponoreHHble u3MeHeHus B 6nocgepe. [Ipobiema ycroitunBoro pazsutus 6uochepsl.
JleMoHCTpAaLUK.

Cxembl U TaOJIUIIBI, HILTIOCTPUPYIOIINE: CTPOeHUE Orochephl; KpyroBOPOTHI yriiepoa,
azoTta, pocdopa u KucIopoaa.

Tema 9. Biausinne 3arpsi3HeHHil HA JKMBbIe OPTraHU3MbI

CoxpaHeHue ¥ Mojiep>KkaHne OMOJIOTHIECKOT0 pazHooOpasus. [I[puduHbl BEIMUpAHUS BUIOB
u nonynsnuid. Coxpanenue reHooHaa U peHHTPOAYKINS. COXpaHEHHE YKOCHCTEM.
bronornueckuii MOHUTOPUHT U OMOWH/TUKAITHS.

IIpakTHyeckas yacTh. AHAIU3 U OLIEHKA AHTPONOT€HHBIX U3MEHEHUN Ha MPUIIETAIOIIEN K
IITIKOJIE TEPPUTOPHH.

JlemMoHCcTpanmu.

Cxembl U TaOJUIIBI, WILTIOCTPUPYIOIINE: OMopazHoo0pasne; MOCAeACTBUS ACATEIHHOCTH
YeJIoBEeKa B OKPY KaIoIleH cpefie; peikue U ucuesaromre Buabl. Kapra «3anoBeHUKY U
3aka3HuKU Poccumny. [lunamuueckoe mocobue «buochepa u yemoBek».

TEMATHYECKHH IJIAH



Ne

HaumenoBanue pasnena

Bcero gacos

1/
| || 10 kaace | 102 |
| 1 || BBEJEHUE B BUOJIOTUIO | 6 |
| 2 || OCHOBBI IUTOJIOT MU | 33 |
| 3 || PASMHOXEHUE U PABBUTUE OPTAHU3MOB | 15 |
| 4. || OCHOBBI TEHETUKH | 25 |
| 5 || TEHETUKA YEJIOBEKA | 6 |
| 6 || OCHOBBI CEJIEKIIMM U BUOTEXHOJIOI M I 13 |
| 7 || TOBTOPEHME (pe3epB) | 4 |

TEMATHUYECKMI ILTAH

Ne || HammenoBanue paszaena Bcero gacos

/1
| | 11 kmace I 99 |
| 1 || OCHOBBI YUEHMS O DBOJIIOLIUU | 28 |
| 2 || PBOJIIOLIMS BUOCPEPHI U YEJJIOBEKA | 31 |
| 3 || OCHOBBI 2KOJIOI' MU | 36 |
| 4 || IOBTOPEHUE (pe3eps) I 4 |




