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Hosacnumensnasn 3anucka

Pabouas mnporpamma yueOHoro mpeamera «buomorus» gma 10-11  kmaccos
pa3zpaboTaHa B COOTBETCTBUU C HOPMATUBHO-TIPABOBBIMU JJOKYMEHTAMMU:
1. ®enepanbHbli TOCYJApCTBEHHBIM 00pa3oBaTEIbHBIM CTaHAAPT CPEAHEro OOIIEero
obpazoBanus (yTB. MpukazoM MuHuctepcTBa oopazoBanusi 1 Hayku PD ot 17 mas 2012 r.
Ne 413)
2. OcHoBHasi oOpa3zoBaTesbHas MporpamMma cpeaHero oomero ooOpa3zoBanus MKOY
«KeroBckas COIIl umenun koHTp-agmupasna lBanoBa B.D.» (yTB. mnpukazoM H.O.
nupekTopa oT 31 aBrycra 2020 r. Ne 143)
3. YueOno-meronuueckuit komruieke (YMK) «buonorus» s 10-11 kmaccos: aBTopst B.B
[Taceunuk, A.A. Kamenckuii, A.M. Py6uos, I'.I". [lIgenioB u 3.I'. ["'anoHtoK.

JlanHasi pabouas mporpaMma HampaBlieHa Ha peaau3aiuio 0a3ucHOro oOydeHUS.
N3yuenne Ouonorud Ha O0a3MCHOM YPOBHE CpEIHEro oO0pa3oBaHUs HaNpaBJIECHO Ha
JOCTH)KEHHE CIEAYIOIINX Leei:

e  ocBOeHHMEe 3HAHMH 00 OCHOBHBIX OHMOJOTHYECKHX TEOPHSIX, HACSIX W TPHHIIHIAX,
SBJISIOIINXCS COCTABHOM YacCThIO COBPEMEHHOM €CTECTBEHHOHAYUYHON KapTHUHBI MUPA;
0 METOoJaX OMOJIOTHYECKUX HayK (IIUTOJOTHUHU, TEHETHKH, CEJICKIIUU, OMOTEXHOJIOTHH,
DKOJIOTHH);  CTPOCHUH, MHOTO00pa3uu H OCOOCHHOCTSIX OuocucreM (KIIETKa,
OpraHu3M, OIS, BU, OMOTeoIieH03, Ouocdepa); BhIAAIOMINXCS OUOTOTHYECKUX
OTKPBITUSAX U COBPEMEHHBIX HCCIICIOBAaHUSAX B OMOJOTUYECKON HAYKE;

e  OBJIAJleHHMe YMEHUSIMH XapaKTepHU30BaTh COBPEMCHHBIC HAyYHBIC OTKPBITHS B
00JacTH OMOJIOTUM; YCTAHABIMBATH CBSI3b MEXK]IY PA3BUTHEM OHOJIOTUU U COLIMAIIBHO-
ATUYECKUMH, DKOJIOTHYECKUMHU TPOOJeMaMy  YeJIOBEUECTBA; CaMOCTOSITEIIbHO
MPOBOJUTH OMOJIOTHYECKUE UCCienoBaHus (HaO0IeHne, N3MepeHne, SKCIIEPUMEHT,
MOJICTTUPOBAHMUE) U TPAMOTHO O(OPMIIATH MOYYCHHBIE PE3yIbTaThl; aHATU3UPOBATh U
UCIIOJB30BaTh  OUOJOTUYECKYH0 HMHGOPMAIMIO; TMOJh30BaThCA  OMOJIOTMYECKOM
TEPMHUHOJIOTUEN U CUMBOJIUKOM;

e pa3BUTHE TIO3HABATEIIbHBIX HWHTEPECOB, HWHTCIUICKTyaJIbHBIX W  TBOPYECKHX
CIIOCOOHOCTEM B TpoIiecce M3yueHHs PoOJieM COBPEMEHHON OMOJIOrMYeCKON HayKH;
MPOBEICHUS SKCIICPUMCHTAIBHBIX HCCIICOBAHUMN, pEIICHUS OMOJOTHYSCKHUX 3aj1ad,
MOJICTTUPOBAHUS OUOIIOTHUECKUX OOBEKTOB U MIPOIECCOB;

®  BOCHUTaHUE YOEXKIECHHOCTH B BO3MOXKHOCTH TMO3HAHHUS 3aKOHOMEPHOCTEH >KUBOIA
IPUPOBI, HEOOXOIUMOCTH OEPEKHOTO OTHOILIECHUS K HEW, COONIOACHHUS STUYECKUX
HOPM IpU IPOBEICHUN OMOJIOTMUECKUX UCCIEI0BaHUM;

®  HCHOJb30BAHUE NMPUOOPETEHHbIX 3HAHUNA U YMEHMHA B MOBCEAHEBHOM KU3HM JIJIs1
OLIEHKH TIOCJIEICTBUM CBOEW AEATEIBHOCTU IO OTHOLIEHUIO K OKPYXKAKUIEH cpene,



COOCTBEHHOMY  3/I0pPOBBIO; BBIPAOOTKM HABBIKOB JKOJOTHYECKOW  KYJIBTYPHI;
000CHOBaHUS U COOMIOIEHUS Mep TpoduiiakThKy 3a0oneBanuii 1 BUY-urbexmmm.
3agaum o0yyeHus:
- (hopmupoBaHuEe 3HAHWN OCHOB OHOJIOTMH - BaKHEUITUX (PAKTOB, TOHITHM, 3aKOHOB H
TEOpUH
- pa3BUTHE yMEHUN HAOMIONaTh M OOBSICHATH OWOJOTHYECKUE SIBJICHUS, IOHUMATh
CTPOCHHUE U CBOMCTBA OHOJOTUYECKUX OOBEKTOB
- pa3BUTHE WHTEpeca K OHOJOTUM KaK BO3MOXKHOM 0OJacTu OyIylied MpakTH4eCKOM
NEATEIIbBHOCTH
- opMupoBaHue y yqamuxcs mpo(ecCHoHaIbHOTO HHTEpeca K OMOJI0TUr

Kypc Ouonoruu Ha cTyneHu cpeaHero oopa3oBaHus HanpaBiaeH Ha GOPMUPOBAHUE Y
yYaIIMXCs LEJOCTHOM CUCTEMBI 3HAHUM O KMBOU MPUPOJE, €€ CHCTEMHOM OpPraHU3ALUU U
ABOJIIOLIMM, TO3TOMY IIporpaMma BKJIIOYAET CBeACHUS 00 OOImUX OUOJIOTHYECKUX
3aKOHOMEPHOCTSIX, MPOSIBISIONIMXCS HA Pa3HBIX YPOBHSX OPTaHU3ALMHU >KUBOU MPUPOJIBI.
OcHoBy otOopa cojepxkaHusg Ha 0a3UCHOM YPOBHE COCTABJISIET 3HAHUE IEHTPUUYECKUUN
MOAXOJ, B COOTBETCTBUU C KOTOPBIM YyYalllMeCs OKHBI OCBOMTH 3HAHUS U yMEHUS,
COCTaBIIIONIME JOCTaTOYHYIO 0a3y sl MNpojoJbKeHust oOpazoBaHuss B BVY3e,
oOecrieunBalONIMe  KyJIbTYypy TOBEACHHS B TNPUPOJE, MPOBEACHHUS U O(OPMIICHHUS
OMOJIOTMYECKUX  HMCCJICAOBAaHWM, 3HAUUMBIX JUIg  Oyaymero  Ouosnora. OCHOBY
CTPYKTYPUPOBAHHUS COJIEPKaHUS Kypca OMOJIOTHH B CTapIlel IIKOJIE COCTABISIOT BEIYIIIHE
cucTeMooOpasylonme HAeH — OTJIUYUTEIbHbIE OCOOECHHOCTH J>KMBOW TIPUPOJBI, €e
YpPOBHEBAasl OpraHW3alMisi W DBOJIIOLUSA, B COOTBETCTBUU C KOTOPBIMH BBIJEICHBI
CoZep)KaTelbHbIE JIMHUM Kypca: buosoruss kak Hayka. MeToabl Hay4HOIrO IO3HAHUS,
Knerka; Oprannsm; Bua; DK0CUCTEMBL.

BriOGop mnpumepHoit mnporpamMmbl OOYCJIOBJIEH TE€M, YTO JlaHHAas Mporpamma
npeaHa3HaueHa Mg u3ydeHus mnpeamera «OOmiass OUOJOTHS», KOTOPBIM BXOIUT B
oOpazoBarenbHyl0 00sacTh «EcTecTBo3Hanue» Ha 0a30BOM 00I11€00pa3oBaTeIbHOM
ypoBHe. [IporpamMmmoii npenycMaTpruBaeTcss U3yU4eHUE TEOPETUUECKUX U MPUKIIAIHBIX OCHOB
obmieit Ouonorun. B Hel oTpakeHBI 3ajauM, CTOAIIME B HACTOSIIEE BpeMs Iepen
OMOJOTUYECKON HAYKOM, PEIICHHE KOTOPHIX HAMPaBIEHO HA COXPAHEHHE OKPYKAIoIIeh
cpenbl U 37I0pOBbs YenoBeka. Oco00e BHUMAHHE YJIETIEHO AKOJIOTHYECKOMY BOCIUTAHUIO
MOJIOJEXKMU.

Nzyuenue kypca «O01ast OMOJI0THs» OCHOBBIBAECTCS HA 3HAHUSX, MTOTYYEHHBIX YUaITUMHUCS
Opy M3YYCHUH OWOJOTHYECKUX MJUCIUIUIMH B KIAcCaX CpPEIHEr0 3BEHA, a TaKkke
NpPUOOPETEHHBIX HA YPOKaxX XWMUHU, (HUBUKU, UCTOPUHU, (PU3MUECKOW W IKOHOMHYECKOM
reorpaduun. CaMm npeameT SBIsSETCs 0a30BbIM I psija CICIUATbHBIX TUCITUILINH.

B nporpamme copMynupoBaHbl OCHOBHBIEC IMOHSTHS, TpeOOBaHUS K 3HAHUSIM U YMEHUSM
yUaluXxcs Mo KakaoMy paszeny. B koHlle kaxoro pasnena 0003Hau€HbI MEXIIPEIMETHbBIE
cBs3u Kypca «OOmass Ouosiorus» ¢ JIPYrMMHU H3ydaeMbIMH mpeaMeramu. W3yuarorcs
TEOPETUYECKHE U MPUKIIATHbIE OCHOBBI 00IIeH OMOJIOTHH.



[IpuHuunel 0TOOpPa OCHOBHOTO W JAOIOJHHMTEIBHOIO COJEpKaHUs B padOuyro
IpOrpamMMy CBSI3aHbI C IPEEMCTBEHHOCTBIO LieJield 00pa30BaHus Ha PA3IUYHbBIX CTYIECHIX U
YPOBHSIX 00Y4YE€HUS, JIOTUKOM B €€ OTIMYUTENIbHBIX PU3HAKAX — YPOBHEBOM OpraHU3aluu U
ABOJIIOLIMM, TOATOMY TMpOrpaMma BKJIIOYAET CBEACHUA 00 OOmmMX OHOJOTHYECKUX
3aKOHOMEPHOCTSX, MPOSBISIIOIINXCA HA PA3HBIX YPOBHSX OpraHU3alluy >KUBON MPHUPOJIBIL.
OcHoBy oTOOpa colepkaHusi Ha 0a30BOM YpPOBHE COCTaBJISIET KYJIbTYpPOCOOOpa3HBIN
MOAXOJ, B COOTBETCTBUM C KOTOPBIM Yy4alllMeCs IOJKHBI OCBOMTh 3HAHWUS U YMEHWUS,
3HaUYUMBbIE 111 (POpMUPOBaHUS OOUIEH KYJIbTYpPhl, ONPEASISIONUe aJeKBATHOE TTOBEICHHE
yelioBeKa B OKpyXKarolled cpene, BOCTpEOOBaHHbIE B JKM3HU M MPAKTHUYECKOU
NEATEIBbHOCTH.

B cBs3u ¢ »TMM Ha 0a30BOM YpOBHE B IPOrpaMme 0co00€ BHUMAHUE YAEIEHO
COJIEPKAHUIO, JIEKALIEMy B OCHOBE (POPMHUPOBAHHUS COBPEMEHHOM €CTECTBEHHOHAYYHOM
KApTUHBI MUPA, IEHHOCTHBIX OPUEHTALINM, PEANTH3YIOIIEMY T'YMaHU3AUIO0 OMOJIOTMYECKOrO
oOpazoBanusi. OCHOBY CTPYKTYpHUPOBAHUS COAEPKAHUS Kypca OMOJIOTUH B CTapIlIEH IIKOJIE
Ha 0a30BOM YPOBHE COCTAaBISIOT BEAYIIME HUJEU — OTIMYUTEIbHbIE OCOOCHHOCTU >KHBOMU
IPUPOABI, €€ YPOBHEBAs OpraHU3allds W 3BOJIIONUSA. B COOTBETCTBUM C HUMU BBIJIEICHBI
coliepkaTeNbHble JUHUM Kypca: buosorus kak Hayka. MeToabl HaydyHOTO NO3HAHUS;
Knetka; Opranusm; Bua; 9KoCUCTEMBI.

Brecénnvix uzmenenuti 6 npumepHyro npospammy Hem. HeO00CMmamoyHo 000py u Hem
Venosus

Mecro npeamera B 0a3MCHOM y4eOHOM IJIaHe: J[aHHAs mporpaMma COJIEP>KUT BCE TEMBI,
BKJIIOUCHHBIE B DejiepaiabHbIil KOMIIOHEHT CoJiepKaHusi 00pa3oBaHus. YYeOHbBIN MpeaMET
uzyuaercss B 11 kmacce, paccunmtan Ha 34 yaca (l4u B Hemento), B TOM YHCIE Ha
KOHTPOJIbHBIE pabOoTHI - 2 yaca, CECMHHApCKUX 3aHATUH - 2 yaca

®opma opranuzanum o0pa3oBaTeJbHOI0 Mpouecca,

OcHOBHOM, riaaBHON (HOpPMON OpraHu3aluu yueOHOTO IMpoliecca SIBISIETCS YPOK (BBOJHbBIE
YPOKH, YPOKH HM3Y4YEHHSI HOBOTO  Marepuana, KOMOMHMpPOBAaHHBIE YPOKH,  YPOKH
(GbopMHpOBaHUS YMEHUH, YPOKH MPOBEPKU, KOHTPOJS U KOPPEKIUHU, YPOKU TOBTOPEHUS
M3YYE€HHOr0 MaTepuaia, 0000IIarore ypoku).

OcHoOBHbBIE TPyNIbI TEXHOJOTUI TPUMEHSIEMbIE HAa ypOKaxX OMOJIOTHU:

* TEXHOJIOTHUSl OOBSICHUTENbHO-UIUTFOCTPATUBHOTO 00YUECHHUS

* TEXHOJIOTHUS JINYHOCTHO - OPUEHTUPOBAHHOTO O0YUCHHUS

* TEXHOJIOTHUS Pa3BUBAIOLIETO O0yUYCHUS

* MPOEKTHAsl TEXHOJIOTHUS

Benymme  TeXHOJIOTMH: TeXHOJOTHA  (HOpMUPOBaHHS  Y4eOHOM  JIEATEITHLHOCTH
00yJaronuxcsi, TEXHOJIOTHs (POPMUPOBAHUS TPUEMOB YICOHOM JEATETLHOCTH.
Mexanusmbl (popMHUpPOBaHHA KOMIIETEHTHOCTH 00y4denusi. [Ipumepnas mnporpamma
npeaycMaTpuBaeT (OpPMUPOBAHUE Y YydallMXCSd OOUIEy4yeOHBIX YMEHHMA U HaBBIKOB,
YHUBEPCAIbHBIX CIOCOOOB JIEATENIBHOCTM M KJIIOYEBBIX KOMIleTeHUUH. B 3Tom
HaIpaBJIeHUU MPUOPUTETaAMU JJis1 yueOHoro npeamera «buosorus» Ha CTYNEHU CPEIHErOo




(momHOTO) 00MIEer0 OOpa3oBaHWs Ha 0A30BOM YPOBHE SIBIISIOTCS: CpaBHEHHE OOBEKTOB,
aHaJM3, OIICHKA, TOUCK HH(POPMAIIMH B PA3IMYHBIX NCTOYHHKAX.

BaxneimmM  MexaHu3MoM  (OPMHUPOBAHUS KOMIIETEHTHOCTH OOYYCHHS  SIBISICTCS
CIOBeCHBI MeTox oOydeHus. K 3ToMy MeTOy OTHOCUTCS MOHOJIOTHYECKAs peUb YIUTEIS
(pacckas, 00bsiCHEHUE, JIEKIIHS, Pa3bsICHEHUE CIIOCOOO0B NIEATEIbHOCTH, TPUEMOB PabOTHI €
KaKUM-JIHOO HCTOYHUKOM OHOJorHYeckor uHbopmMmaluu), padoTra ydammxcsi ¢ TEKCTOM
y4yeOHUKa U JAPYTrod JOMOTHUTEIBHON JUTepaTypord. YacTo ucCnoyib3yercs Auanoruyeckast
dbopma: Oecena c kiaccom, paboTa MIKOJBHUKOB C BOIPOCAMHM U 3a/IaHUSIMHU yueOHUKA.
[Iupoko HCHONB3YIOTCS Y4eOHBIE KapTUHbBI, WUIIOCTPUPOBAHHBIC TaOIMIIbI, HKpPAHHBIC
nocoOusi, TMeJaroruyeckuii pucCyHoK. B cocraBe NpakTUUECKHMX METOAOB BBIJIEISIOTCS
HaOIFOICHNS OOBEKTOB U SIBICHUH B TIPUPOJIE, METOIBI pa0OTHI C KAPTOUYKAMH, CXEMaMHU.
dopMa KOHTPOJI.

TecToBBId KOHTPOJIb, MPOBEPOUYHBbIE PAOOTHI, OMOJIOTMYECKHE JUKTAHThI, pPabOThI C
KapTOYKaMH, TIpaKTHYECKHe W  JjabopatopHbie  pabOTHI, 3alOJIHCHWE  TaOJwIl,
WHIUBUTYaTbHBIN YCTHBIN OMPOC, GpOoHTaIbHAs MTUCHMEHHAS padoTa.

O11eHKA YCTHBIX OTBETOB y4alIHXCS

Omnenka «5» CTaBUTCS B TOM Ciydae, €CIIM YYaIlWiics TMOKa3bIBa€T BEPHOE TMOHWMAHHE
CYIIIHOCTH paccMaTpUBaeMbIX SIBIEHUU U TporieccoB. CTPOUT OTBET MO COOCTBEHHOMY
IJIaHy, COMPOBOXKIAET paccKa3 HOBBIMU MPUMEpPAMH, YMEET MPUMEHHUTHh 3HAHUS B HOBOU
CUTYyaIlMy TPU BBITIOJHEHUU TPAKTUYECKUX 3aJaHUMN; MOXKET YCTAHOBHUTH CBSI3b MEXKITY
U3y4aeMbIM U paHee M3YYEHHBIM MaTEepUajioM, a TaKXKe C MaTepUalOM, YCBOCHHBIM TPH
u3ydeHuu apyrux npenmeroB. ConaepkaHuE BOIPOCA YYalIUICsS H3JIaraeT CBS3HO, B
KpaTkoi opme, He TOMyCcKaeT OMOIOTHYECKUX OMMOOK U HETOUYHOCTEH.

Onenka «4» CTaBUTCA 3a HEMOJHBIA OTBET, B KOTOPOM OTCYTCTBYIOT HEKOTOPBIC
HECYIIIECTBCHHBIC AJICMEHTH COJICPKAHMS WM TIPUCYTCTBYIOT BCE BBINICH3I0KEHHBIC
3HAHMS, HO JOMYIIEHH MAaJ03HAYUTEIIbHBIE OWOJOTHYECKHE OIMUOKH, HEJIOTHYHO,
MIPOCTPAHHO M3JI0’KEHO OCHOBHOE COJIEp KaHKE BOIPOCa.

Onenka «3» CTaBUTCSA, €CIIM yYalluHCSd HMMEET HEMOJHBbIC 3HAHWS, HE MOXET WuX
MPUMEHUTD, PACKPBITh CYIITHOCTH IPOIecca WU SIBJICHHS, TOMYCTHJ YEThIPE WM IIATh
HEJIOYETOB.

OrneHka «2» CTaBUTCSA, €CIIM YYaIIUNUCS HE OBJIAJIeNl OCHOBHBIMU 3HAHUSMHU U YMEHUSMH B
COOTBETCTBUHU C TPEOOBAHUSAMHU TPOTPAMMBI U JOMYCTHJI OOJIbIIE OMMUOOK M HEIOYETOB,
YeM HE0OXOIUMO IS OIIEHKH «3».

Ouenka J1a00PATOPHBIX U MPAKTHYECKUX PadoOT

Omnenka «5» cTaBUTCS 3a pabOTy, BBITIOJIHEHHYIO MOJTHOCTHIO 0€3 OIMMOOK ¥ HET0YETOB.
Omnenka «4» ctaBUTCA 3a pabOTy, BHITOJHEHHYIO MOJTHOCTHIO, HO TIPW HAJIMYWW B HEH HE
OoJiee 0HOM HErpyOOl OIMOKKM M OJTHOTO HEeJ0ueTa; He 0oJiee TPeX HEeJI0YETOBR.

OneHka «3» CTaBUTCS, €CIM YUYCHUK ITPaBUIIBLHO BBIMOJIHWI HE MeHee 2/3 Bcelt paboThl min
JTONYCTHIT He 00Jiee 0THOM rpyOol OMMOKHK U JBYX HEO0UYETOB.



OreHka «2» CTaBUTCSA, €CJIM YUCIIO OMIMOOK U HEAOYETOB MPEBBICUIIO HOPMY JJISI OLICHKH
«3» WM MPaBUIBHO BBIMIOJIHEHO MeHee 2/3 Bcel paboThl.
Ilhanupyemotit yposens no02omoeku o0yuaOUuxca:
3HATH /TIOHUMATh

®  OCHOGHble NOJ0MHCceHua OUOJIIOTUYECKUX TEOpUH (KJIEeTOYHas TEOpHs; XPOMOCOMHas
TEOpPUS  HACJIECACTBEHHOCTH;  CHHTETHMYECKAas  TEOPUS  DBOJIOLUMHU,  TEOpUsd
aHTPOIIOTE€HE3a); y4YeHH (0 myTsaX W HampaBieHusx sBostonuu; H.M. Basunosa o
[EHTpaXx MHOrooOpa3usi W NPOUCXOXKACHUA KyIbTYpHBIX pactenuii; B.U.
Bepnaackoro o oOuocdepe); cymHocTh 3akoHOB (I.Menpaens; cuemIeHHOro
HaciaenoBanus — T.Moprana, TOMOJIOTMYECKHX  PsAJOB B HACIEICTBEHHOMN
U3MEHYMBOCTH; 3apOJBIIIEBOIO CXOJACTBAa; OHMOT€HETUYECKOIr0); 3aKOHOMEPHOCTEH
(M3MEHYMBOCTH; CLETJICHHOTO HACIEA0BaHUs; HACIEAOBAHUS, CLIETNIEHHOTO C MOJIOM;
B3aMMOJECHCTBHUSI T€HOB M HX LUTOJIOTUYECKUX OCHOB); MpaBUi (AOMUHUPOBAHUS
[."Menpens; 5KOJIOTHYECKOM MUpaMH[ibl); TMIOTE3 (YUCTOTHI TaMeT, CYIIHOCTH HU
MPOUCXO0XKJICHUS KU3HU, IPOUCXOKICHUS YEITOBEKA);

®  cmpoeHue OUOI0ZUYECKUX 00BbEKmMOE: KIETKU (XUMUYECKUU COCTaB M CTPOCHHE);
I€HOB, XPOMOCOM, >KCHCKUX M MYXKCKHUX TaMeT, KJIETOK IPOKapHUOT U JYKapHUOT;
BHUPYCOB; OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB; BHJIa U DKOCHCTEM
(cTpyKTYpa);

®  CcywHOCmb OUO0I02UYECKUX NPOUecco8 U A6TeHUll: OOMEH BEIIECTB U MPEBPALLECHUS
DHEPTUU B KJIETKE, POTOCUHTES, MIIACTUIECKUN U SHEPTETUUECKUI 00MEH, OpOoKEeHHE,
XEMOCHHTE3, MUTO3, MEH03, pa3BUTHE raMET y IBETKOBBIX PACTCHHUI M MO3BOHOYHBIX
YKUBOTHBIX, Pa3MHOKCHHE, OTUIOJOTBOPEHUE Y IIBETKOBBIX PACTCHHUH W TTO3BOHOYHBIX
JKUBOTHBIX, WHIWBUIyAJIbHOE pa3BUTHE OpraHu3Ma (OHTOTEHE3), B3aUMOJCHCTBHUE
TCHOB, IMOJIyY€HHWE TeTepo3nca, MOJUIUIONAOB, OTAAJICHHBIX THOPHIIOB, ACHCTBHE
HMCKYCCTBEHHOT'O, IBIDKYIIETO0 W CTAaOWJIM3UPYIOIIEro OTOOpa, reorpauyeckoe u
IKOJIOTUYECKOE BUA000pa30BaHUE, BIMSHHUE DJIEMEHTApHBIX (PaKTOPOB SBOIOIHUH Ha
reHodoH ] TOMyJAlud, (GOPMUPOBAHUE TIPHUCIIOCOOJICHHOCTH K cpefe oOuTaHwus,
KPYTrOBOpPOT BEILIECTB M MpEBpaAlIEHUS HHEPrUM B DSKOcHcTeMax U Ouocdepe,
IBOJTIOIHUST OMOC(EPHI;

®  COBpPEMEHHYI OHOJIOTMYECKYI0 TEPMHHOJIOTHIO U CHMBOJIMKY;
yMeTh

®  00BACHAmMbB: PONb OWOJOTMYECKUX TEOpUM, WJIeH, TMPUHLMIIOB, THUIOTE3 B
GbOpMHpPOBAaHUN COBPEMEHHOW €CTECTBEHHOHAYYHOM KApTUHBI MHUpPA, HAYIHOTO
MHPOBO33PEHUS; €AUHCTBO JKUBOW W HEXKHBOW IPUPOABI, POACTBO KHUBBIX
OpPraHU3MOB, UCIOJIBE3YsI OMOJIOTUYECKHE TEOPHUH, 3aKOHBI U MPaBUJIA; OTPUIATEIHHOEC
BJIUSIHUE QJIKOTOJIsl, HUKOTMHA, HAPKOTHYECKHX BEIIECTB HA PA3BUTHE 3apoibliia
YEJIOBEKA; BIMSHUE MYTAr€HOB HAa OPraHW3M YEJIOBEKA; B3aUMOCBSI3U OPraHU3MOB U



OKpY’KaloIllel cpenbl; IPUYUHBI SBOJIOIMHA BHUIOB, YelOBEKa, OHochepsl, €IMHCTBA
YEJIOBEYECKUX  pac, HACIEACTBEHHBIX W  HEHACIECICTBEHHBIX  W3MEHEHHW,
HACJIEICTBEHHBIX 3a00J€BaHUI, T€HHBIX U XPOMOCOMHBIX MYTalllil, yCTOWYUBOCTH,
CaMOpPETYJISILIMA, CaMOPa3BUTHSA U CMEHBI HKOCUCTEM, HEOOXOJUMOCTH COXPaHEHHUS
MHOT000pasusi BUI0B;

YCMAHABIUBAMb 83AUMOCBA3U CTPOCHUS U (QYHKIIUN MOJIEKYJ B KJIETKE; CTPOCHUS U
GyHKIUNA OPTaHOUOB KIIETKH; TUIACTHUECKOTO M YHEPTETUISCKOTO 0OMEHA; CBETOBBIX
W TEMHOBBIX peakuil (POTOCHMHTE3a; IBWKYIIUX CHJI DJBOJIOIUH; TyTeH U
HaIpaBJICHUHN JBOJIIOLMN;

pewiamsb 33J1a4v Pa3HOU CI0KHOCTH MO0 OUOJIOTUH;

cocmaenams cxembl CKpEUIMBaHUS, MYTEH TMEpeHoca BEHIECTB M DSHEPTUM B
sKocucTeMax (IEeMy MUTaHUS, TTHILEBBIC CETH);

onuceléams KICTKU PACTEHUW U >KUBOTHBIX (IOJ] MUKPOCKOIIOM), 0COOei BUIa MO
MOP(OIOTUYECKOMY KPUTEPHUIO, SKOCUCTEMBI U arpOdKOCUCTEMBI CBOEU MECTHOCTH;
TOTOBUTH U OMUCHIBATh MUKPOIIPENapaThi;

6b1:671AMb TIPUCIIOCOOJICHUSI OpPraHU3MOB K cpeae oOuTtaHus, apomMopdo3bl U
UAMOAJANTAlUNd Yy PAacTeHUN U KUBOTHBIX, OTIMYMUTEIbHBbIE MPU3HAKU >KUBOTO (Y
OTJIEJbHBIX OPraHU3MOB), a0MOTHYECKHME M OMOTUYECKHE KOMIIOHEHTHI 3KOCHCTEM,
B3aMMOCBSI3M OPraHW3MOB B SKOCHCTEME, MCTOYHHMKM MYTareHOB B OKpy)Karouleh
cpelne (KOCBEHHO), aHTPONIOT€HHbIE U3MEHEHHUS B 3KOCHCTEMAX CBOEI0 PErHOHA;

uccnedoeams OUOIOTUIECKUE CUCTEMbI Ha OMOJIOTHYECKUX MOJIEISX (aKBApUYyM);

cpasHusamsp OUONOTHYECKHE OOBEKTHl (KJIETKH PpACTEHUM, KMBOTHBIX, TPUOOB H
OaKkTepHii, YKOCUCTEMBI U arpOIKOCUCTEMBI), IIPOIIECCHI U SIBJICHUS (OOMEH BEIIECTB y
pacTeHUN W >KUBOTHBIX; TUIACTUYECKUM M DHEPreTUYecKuii oOMeH; (OTOCHMHTE3 H
XEMOCHHTE3; MUTO3 U M€i103; Oecronoe 1 MojoBOe Pa3MHOKEHHUE; OIIOI0TBOPEHHUE Y
I[BETKOBBIX PACTCHWW W TO3BOHOYHBIX JKMBOTHBIX; BHEIIHEE W BHYTPCHHEE
OIUIOI0TBOPEHHE; (POPMBI €CTECTBEHHOTO OTOOpPA; MCKYCCTBEHHBIM M €CTECTBEHHBIN
0TOO0p; cocoObl BU1I000pa30BaHUSI; MAKPO- U MUKPOIBOJIIOLIMIO; TyTH U HAPABJICHUS
HBOJIIOIMH) U JIeJIaTh BBIBOJIBI HA OCHOBE CPaBHEHUS;

aHanu3uposamsv U  OYEHUEAMb PA3NUYHBIE TUIOTE3bl CYIIHOCTH  KU3HH,
MIPOUCXOKJICHUS KM3HU U YEJIOBEKa, YEIIOBEUSCKHUX pac, TI00AIbHBIC aHTPOTIOTEHHBIC
U3MCHEHUS B Owocdepe, STHYECKHE AacCleKThl COBPEMEHHBIX HWCCIICOBAaHUN B
OMOJIOTMYECKOM HAYKeE;

OCyULecCmenams CAmMoOCMOAMENbHblI NOUCK Ouonocu4ecKkon uHgpopmayuu B
pPa3IMYHBIX MCTOYHMKAX (Y4EOHBIX TEKCTax, CIPABOYHMKAX, HAYYHO-TIOMYJISPHBIX
U3JIaHUAX, KOMIIBIOTEpHBIX 0a3zax, pecypcax VHTepHeT) W TpUMEHSATH €€ B
COOCTBEHHBIX MCCIIEIOBAHUSX;



HCIIOJIb30BaTh l'[pPIOﬁpeTeHHLIe 3JHAHUA H YMEHUSA B HpaKTquCKOﬁ
ACATCJIBbHOCTH " HOBCCI{HCBHOﬁ AKU3HHA TJIsA

L4 I'paMOTHOTI'O O(i)OpMJIeHI/IH PE3YIILTATOB OMOJIOTUYECKUX I/ICCJ'IGI[OB&HI/Iﬁ;

e O00OCHOBaHMS U COOJIOJICHUS TMPABWI TOBEACHHUS B OKpYXalolled cpene, Mep
npoHIIaKTUKK pactpocTpaHeHUs! BUPYCHBIX (B ToM unciie BUY-undexuun) u npyrux
3a00JI€eBaHU I, CTPECCOB, BPEAHBIX MPUBBIUEK (KypEHUE, ATKOTOJIM3M, HAPKOMAaHMUS );

L4 OKa3aHHA HepBOI\/'I InmoMonmu I1npu MpoCTYAHBIX M APYIUX 38,60JI€B3HI/I$IX, OTpaBJICHUN
IMHUIIICBBIMU IIPOAYKTAMU,

e  ompejelieHUuss COOCTBEHHOM MO3MIIMK 10 OTHOIICHHUIO K SKOJOTHYSCKHUM IMpodsieMam,
TIOBEJICHUIO B IIPUPOIHON CpeIe;

®  OIICHKH THUYECKUX aCIEKTOB HEKOTOPBIX MCCIEAOBAHUM B 00JACTH OMOTEXHOJIOTUU
(KJTOHMpOBaHUE, UICKYCCTBEHHOE OILJI0IOTBOPEHHUE).
PaGouass mporpamma opueHTHpOBaHa Ha y4yeOHuK: [laceunuk «buonorus. 10 kmaccy

VYyebuuk s 00mIeo0pa3oBaTeIbHBIX OpraHu3aiuii: 0a3oBbld  ypoBeHb — M.:
[Tpoceemenue, 2020-223c.

COAEPKXAHUE

paboueil mporpaMMbl COOTBETCTBYET TpeOOBaHUSIM (DelIepaTbHOTO IOCYIapCTBEHHOTO
CTaHJapTa U LEeJsIM U 3a7a4aM 00pa3oBaTeIbHON MPOTPaMMBbI IIKOJIBI.
Benenue (3 yaca)

buonorus kak Hayka. OTpaciu OHOJOTHH, €€ CBSI3M C ApYruMU Haykamu. OOBEKT
u3ydeHus: Ouojorun — Owuonormdeckue cucrteMbl. OOmUe TPU3HAKKH OHOJIOTUYECKUX
cucteM. CoBpeMeHHasi €CTECTBEHHOHAay4YHasl KapTUHA Mupa. Poiib OMOJOTHYECKUX TEOPHid,
ujei, runote3 B (POPMUPOBAHMM COBPEMEHHOW €CTECTBEHHOHAYYHOW KAapTHUHBI MHpA.
MeTobl T03HAHUS )KUBOM TTPUPOIBI.

TpebGoBaHus K YPOBHIO IOJATOTOBKH 110 TeMe:
3HATH /MIOHUMATH
oTpaciu OMOJOTUU U OOBEKTHl U3YUEHUS] OMOJIOTHH,
OCHOBHBIE TIOJIO’KEHUSI ¥ pOJIb OMOJIOTHYECKUX TEOPHUH.
YMeTb 00BACHAMb: POJIb OWUOJOTHYECKUX TEOpHM, WIeH, NPUHIUIIOB, TUIIOTE3 B
bopMUpPOBAaHUM COBPEMEHHOM  €CTECTBEHHOHAyYHOW  KapTUHBI MHpa, HAy4dHOTO
MUPOBO33PEHUS; €IUHCTBO >KUBOM W HEKUBOW MPHUPOJILI, POJACTBO >KUBBIX OPTraHU3MOB,
UCIIOJIB3Ys OUOJIOTUUECKHE TEOPUH, 3aKOHBI U MPABUIIA;

OcHoBbl nuToJI0THM (15 Yyacos)

[uronorusa — nHayka o kierke. M.IInerinen m T.IIIBaHH — OCHOBOIOJOXHUKHU
KJIETOUHOM Teopuu. OCHOBHBIE TMOJIOKEHHUS COBPEMEHHOM KJIETOYHOM Teopuu. Ponb



KJIETOYHOU T€Opuu B (POPMHUPOBAHUU COBPEMEHHOMN €CTECTBEHHOHAYYHON KapTHHBI MHpA.
Mertoabl u3ydeHus: KIETKH.

XHUMHUYECKUI COCTaB KJIETKHM. Makpo- W MHKpo3jaeMeHThl. CTpoeHue W (PyHKIUU
MOJIEKYJI HEOPTraHMYECKUX M OpPraHUYeCKHX BemlecTB. B3aumocBs3u cTpoeHus U QyHKIUN
MoJiekyi. Peaynnukanus monekysnsl JJHK.

Crpoenre W (yHKIMHU 4YacTed W OPTraHOUIOB KIETKU. B3auMOCBsI3W CTpoeHUS U
GbyHKIIUHA YacTed W OpPraHoMjIoB KIETKU. Aapo. Xpomocombl. XUMHYECKHH COCTaB,
cTpoeHue U (QyHKIUMU XpomocoMm. ComaTHuecKHue W TOJIOBbIE KJIETKU. IUTUIOMIHBIN U
rariouAHbIA HAOOPHI XPOMOCOM. [ 'OMOJIOTMYHbBIE M1 HETOMOJIOTHYHBIE XPOMOCOMBI.

MHuoroo6pa3ue kietok. [IpokapuoTsl U sykapuoTsl. Bupycsl. Mepbl npoduiakTuku
pacnpocTpaHeHus UHPEKIIMOHHBIX 3a00JIeBaHUM.

OOMeH BelIeCTB U MPEBPAICHUS] YHEPTUM B KJIETKE. JHepreTudeckuii oomeH. Ctaauu
HEPreTUYecKoro oomeHa. bpoowenue M abixanue. @orocuHTe3. CBETOBbIE U TEMHOBBIE
peakiuu (PoToCHHTE3a. XEMOCHUHTE3. Polib XeMOCHUHTE3UpPYIOIIUX OakTepuil Ha 3emie.
[Tnactuueckuii oomeH. ['eHeTnueckass uHpopmanus B kieTke. ['eH. ['eHeTmyeckuid Koz.
buocunTes Oenka. MaTpuuHblid XapakTep peakiuii OMoCcuHTE3A.

Krnerka — reneruyeckas eauHuIa KMBoro. J)KM3HEHHbINA IUKJ KJIETKU: UHTep(daza u
MuTo3. ®a3pl mMuTo3a. Melio3, ero ¢as3pl. Pa3BuTue MOJOBBIX KIETOK Yy PACTCHUN H
KUBOTHBIX.

TpeboBaHus K YPOBHIO IOATOTOBKH 110 TeMe:
3HaTh:
-XUMHAYECKYIO OPTaHU3ALUIO KIIETKH,
-CTPOEHHUE OpPraHesll KIETKH,
-CYIIIHOCTh U OCHOBHBIE MOJIOKEHHS KIIETOUHOW TEOPUH.

YMmers:

-00BSCHATH €JUHCTBO )KMBOW U HEXKUBOU TIPUPOIBL;
-pacno3HaBaTh U ONMUCHIBATH OCHOBHBIE OPTaHOUIbI KJIETKH;
-CpaBHUBATh OMOJIOTMYECKUE OOBEKTHI.

IIpuMeHsITL: - TMOJy4YeHHBIC 3HAHUSA MJi1 pabOThl C MHMKPOCKOIIOM, H3TOTOBJICHUS
pPa3TUYHBIX MUKPONPENapaToB, OOBSICHEHUS MPOUCXOXKICHUS ¢ DBOJIONUU KUBOU
MIPUPOLBI.

JlaGopaTopHble U NpaKTHYECKHE PA0OThI

HaOmronenne KJIETOK pacTeHUM, J>KUBOTHBIX, OakTepud TMOJ MHUKPOCKOIIOM, HX
M3y4YE€HUE U OTIMCAHUE

[TpuroToBiieHUE U ONMCAHUE MUKPOMNPENAPATOB KJIECTOK PACTEHHI

OMBITHI MO OTNIPEACICHUIO0 KaTATUTUYECKON aKTUBHOCTH (hEPMEHTOB

N3ydyeHne XxpoMOCOM Ha TOTOBBIX MUKpOIIpenapaTax

W3ydeHne KIeToK APOXKIKEN 110l MUKPOCKOTIOM

OMNBITHI O U3YYECHUIO JIA3MOJIM3a U JEIIa3MOJIi3a B PACTUTEILHON KIIETKE



N3ydenue (a3 MuTo3a B KJIETKaX KOpEIIKa JTyKa

CpaBHEeHHE CTPOCHUS KIETOK PACTEHH, )KUBOTHBIX, TPHOOB U OakTepuit

Cpasnenue npoyeccos OpodxceHus u ObIXaHus

CpaBHeHue npo1eccoB (POTOCHHTE3a U XEMOCUHTE3a

CpaBHeHHE MPOIIECCOB MUTO3a U Mei03a

CpaBHeHHE MPOIIECCOB PA3BUTHS MOJIOBBIX KJIETOK Y PACTEHUN U KUBOTHBIX
Pa3MHoKkeHNe U HHANBHUAYaJbHOE Pa3BUTHE Opranu3ma. (7 4acoB)
BocnpousBenenne oprann3MoB, €ro 3HaueHre. becnooe 1 mojoBoe pa3MHOKEHHE.
OmnogorBopenue. OMI0I0TBOPEHUE Y IIBETKOBBIX PACTEHUN U TO3BOHOYHBIX KUBOTHBIX.
Bremnee v BHyTpeHHee om1o1oTBopeHue. MHAMBUAyanbHOE pa3BUTUE OPraHu3Ma
(oHTOTEHE3). DMOPUOHATBHOE U TOCTAMOpPUOHAIBHOE pa3BuTHE. [IpUUNHBI HapylIEHUH
pa3BUTHUS OPTAaHU3MOB. JKu3HeHHble YUKIbL U Yepedosanue nokonerui. IlocnencTBus
BJIMSTHUST QJTIKOTOJIsl, HUKOTHHA, HAPKOTHUYECKUX BEIIECTB HA Pa3BUTHE 3apO/IbIIIa YeIOBEKa
TpeOGoBaHusl K ypOBHIO NOATOTOBKH 110 TeMe:
-3HaTh:

-CYIIIHOCTh TOJIOBOTO M OECIOJIOr0 Pa3sMHOXKEHHUS, BJIUSHUE MYTareHOB Ha OpPraHHU3M
YeJIOBEKa; C€IUHCTBA YEJIOBEYECKUX pac, HACIEACTBEHHBIX M HEHACJIEACTBEHHBIX
W3MEHEHUM, HACJIEICTBEHHBIX 3a00JIEBAaHUN, TEHHBIX U XPOMOCOMHBIX MYTallHi,

-0COOEHHOCTH MUTO3a U M€H03a;
-YMeTh:
-CpaBHUBATh IIPOIIECCHI MUTO3a U MEH03a, MOJIOBOE U OSCITOI0E Pa3MHOKCHUE;

-CpaBHUBATb MpoueCChbl OINNIOJOTBOPCHUA Y NIBCTKOBBIX paCTeHHfI U II03BOHOYHBIX
JKHUBOTHBIX.

-00BSACHATH OTpHUOATCIIBHOC BJIMAHUC AJIKOI'OJIA, HUKOTHMHA, HAPKOTHYCCKHX BCIOCCTB HaA
Pa3BUTHC 3apOJbIlIa YCJIIOBCKA,

-IIpuMeHATS!
-TIOJIyYCHHBIC 3HAHUS ISl paOOTHl ¢ MUKPOCKOIIOM IPU MPOBEACHUU JIa0OPATOPHBIX
pabor
OcHoBBbI reHeTUKH (7 4acoB)
HacnenctBeHHOCT M M3MEHUYMBOCTH — CBOWCTBAa OpraHu3MoB. ['eHetnka. MeToabl

reHeTUKU. MeToAbl U3y4eHUsI HACIEICTBEHHOCTH YeJIOBEKa. [ eHeTnuecKkass TEpMUHOJIOTUS
M CHUMBOJMKA. 3aKOHOMEPHOCTH HAaclEeIOBaHUA, yCTaHOBiIeHHble [.MeHnenem, ux
[IUTOJIOTUYECKUE OCHOBBI. 3aKOHOMEPHOCTH  CIIEMJIEHHOTO HACJIEAOBAaHMUS. 3aKOH
T.Moprana. Onpeaenenue nona. Tunst onpedenenus nona. HacnenoBanue, CLETUICHHOE C
nmojioM. B3aumoneiictBue reHoB. ['eHOTUIT Kak IIeJOCTHaAsE cucreMma. Pazsumue 3HaHULl O
eenomune. Ienom uenosexka. XpOMOCOMHAsi TEOPHUsl HACJIEIACTBEHHOCTH. [eopus 2eHa.
3aKOHOMEPHOCTH W3MEHYMBOCTH. MonudukanuonHas w3MeH4uBOCTh. Hopma peakmmm.
HacnencTBenHnass M3MEHYMBOCTH: KOMOWHATHBHAS W MyTallMOHHas. Bumel myrtanmii, ux
npuurHbl. [locnencTBust BIUMAHUS MyTareHOB Ha OpraHu3M. Mepsl 3alUThl OKPYXKaroUen



Cpelbl OT 3arpsi3HEeHUsI MyTareHaMu. Mepbl POoQUIaKTUKKA HACIEACTBEHHBIX 3a00J€BaHUMN
YeJ0BeKa.
JlabopaTtopHblie U npakTHYecKHe PadoThl

CocraBneHue cXxeMm CKpeluBaHus

Pemenne reHeTHYeCKHX 3a/lay HA MOHO- M IUTUOPUJIHOE CKPEIIMBAHUE
Pemenue reHeTHUECKUX 3a/1a4 Ha IPOMEXKYTOYHOE HACIEIOBAaHUE IPU3HAKOB
Pemenue reHeTHuecKX 3a/1ay Ha CIIETUICHHOE HACJIeI0BaHUE

Pemenue reHeTHUeCKUX 3a/1a4 Ha HACJIEI0BaHUE, CLUEIJIEHHOE C MTOJIOM
Pemenue reHeTHUECKUX 3a/1a4 Ha B3aMMOJICHCTBHE TEHOB

[locTpoeHne BapralMOHHOTO psiia U BApUALMOHHON KPHUBOM

BrisiBJIeHHE HCTOYHUKOB MYTareHOB B OKpY>Karoleu cpeie (KOCBEHHO)
BrisiBneHre H3MEHUMBOCTH Y 0COO€H OJTHOTO BUA

CpaBHEHHE MPOLIECCOB OECIIONIOrO U MOJIOBOTO Pa3MHOKEHUS

CpaBHCHHe IMpOLCCCOB OINIOJOTBOPCHUA Y HIBCTKOBBIX paCTGHI/Iﬁ N IIO3BOHOYHBIX
ZKHUBOTHBIX

CpaBHUTEIIbHAS XapaKTEPUCTHKA ITOPOJI (COPTOB)

AHaM3 W OIICHKA AITHYECKUX aCMEKTOB Pa3BUTHUS HEKOTOPHIX HCCIICIOBAaHUN B
OMOTEXHOJIOTHHA

TpeOoBaHus K YPOBHIO IOATOTOBKH 110 TeMe:

3HaTh!
-OCHOBBI HACJIEJICTBEHHOCTH U N3MEHYMBOCTH
-CyIIHOCTb 3aKOHOB I peropa Meunnens, Moprana;
-BU/Ibl U IPUYUHBI MYTaIIHil.

YMmersb:
-peiiath OMOJOTUYECKUE 3a/1a4H |
-COCTaBJISITh CXE€MbI CKPEIIMBAHMUS;
-HaXOJUTh UHGOPMAIHIO B PA3IMYHBIX OUOJIOTUUECKUX UCTOUHUKAX;

IIpumeHnsTs:
-MIOJTyYCHHBIE 3HAHUS [JI1 OLEHKH ASTUYECKHUX ACIEKTOB HEKOTOPBIX HCCIEIOBaHUNM B
00J1aCTH TIPOUCXOKICHUS KUBBIX OPTAHU3MOBY
-TIOJTyY€HHBIE 3HAHUS JJIs1 OOBSICHEHUS MPUYMH HEKOTOPBIX HACIIEICTBEHHBIX 3a00JICBaHUIA;
-JIJ7Is1 STUYECKUX ACTIEKTOB HEKOTOPBIX UCCIEAOBAHUI B 00JAaCTH T€HETUKHU YEJI0OBEKa
I'eneTnka 4esioBeka (3 yaca)
Metonpl uccienoBaHUs TEHETUKH uYejoBeka. [eHeTmka u  3710poBbe. [IpoOmemsr
TeHeTUYECKOM 0e30macHOCTH.

TpeGoBaHus K YPOBHIO IOATOTOBKH 10 TeMe:
3HATH:



-METO/bI FTEHETUYECKUX UCCIIEN0BaHUN
IIpuMeHATS:
-[IOJIyYEHHBIE 3HAHUA I OLEHKM OTUYECKMX AaCHEKTOB HEKOTOPBIX HCCICHOBAHUU B
00J1aCTH TeHETUKH YEJI0BEKA.

Y4eOHO-TeMATHYECKUM TJIAH

10 kJaacc
Ne TembI Ha3zBanue TeMbl KosunuecTBO 4acoB KoaunuyecTBO
JIA00OpPaTOPHBIX H
NMPaKTHYECKUX
padort
1 BBenenue 3 -
2 OCHOBBI IMTOJIOTUH 15 3
3 PasMuoxeHue u 7 -
WHJMBUAYAJIbHOE Pa3BUTHE
OpTaHU3MOB.
4 OCHOBBI T€HETUKH 7 -
5 I'eneTuka yenoBeka 3 -
Hroro: 35 3

Tpebosanusa K ypoeH10 n0O020MOBKU 00YUAIOUWUXCA:
3HATH /MIOHUMATH

®  OCHOBHbBlE NOI0IHCEHUs OUOJIOTMUECKUX TEOpUil (KJIEeTOYHas TEOpHs; XPOMOCOMHas
TEOpPUS  HACJIEACTBEHHOCTH;  CHHTETHYECKas  TEOpHUS  DBOJIOLUH,  TEOpUs
aHTPOTIOTEeHE3a); yUYeHH (0 MyTsSX W HampaBieHusix sBomonuu; H.M. Basuiosa o
[EHTpaX MHOrooOpa3us U TMPOUCXOXKACHHUS KyJIbTypHbIX pacteHuii; B.U.
Bepuanckoro o Ouocdepe); cymHocTh 3akoHOB (I[.Mennens; crenieHHOTO
HacienoBanuss  T.Moprana; TOMOJIOTMYECKHMX  PsSAOB B HACIEICTBEHHOU
U3MEHYMBOCTH; 3apOJBIIIEBOIO CXOJCTBAa; OMOT€HETUYECKOr0); 3aKOHOMEPHOCTEM
(MI3MEHYMBOCTH; CUEIJIEHHOTO HACIIEIOBAHMS; HACIEAOBAHUSA, CUEIICHHOTO C MOJIOM;
B3aMMOJICHCTBUSI TE€HOB M MX ILUTOJOTUYECKUX OCHOB); MpaBWI (IOMUHUPOBAHMS
["."Mennensi; HKOJIOTMYECKON MHpPaMU[Ibl); TUIMOTE3 (YMCTOTHI TaMeT, CYIIHOCTH H
MPOUCXOXKICHUSI )KU3HU, POUCXOKICHHS YEJIOBEKA);

® cmpoeHue 0uonN02UYecKUX 00BEKmos: KIETKU (XMMHUYECKUU COCTaB U CTPOECHUE);

rcHoB, XpOMOCOM, KCHCKHX MW MYIKCKHX TIaMC€T, KIJIICTOK IIPOKApPHOT H JYKAPHOT,
BHUPYCOB; OJHOKJICTOYHBIX W MHOI'OKJICTOYHBLIX OpPraHu3MOB; BHJa H OSKOCHCTEM

(CTpyKTYypa);



CYU{HOCMb OUO0102UYECKUX NPOUecco8 u A6aeHuil: OOMEH BELIECTB U IPEBpalleHHs
PHEPIUU B KJETKe, (OTOCHHTE3, IUNIACTHUECKUI U SHEpreTUYecKuii oOMeH, OpokeHue,
XEMOCHHTE3, MUTO3, MEH03, Pa3BUTHE TaMET y I[BETKOBBIX PACTEHUH M IMO3BOHOYHBIX
KHBOTHBIX, PA3MHOXKEHHUE, OIUIOJOTBOPEHUE Y IBETKOBBIX PACTEHUI U MO3BOHOYHBIX
KUBOTHBIX, WHAMBHUIYaJIbHOE PpA3BUTHE OpraHu3Ma (OHTOTEHE3), B3aHMMOJCUCTBUE
I'€HOB, IOJIy4E€HUE TeTepo3uca, IMOJIUIUIONIOB, OTAAJCHHBIX THOPHIIOB, IEHCTBHE
UCKYCCTBEHHOTO, JABIDKYIIETO M CTaOWJIM3HPYIOIIETO OTOOpa, reorpaduueckoe U
HKOJIOTUYECKOE BHI000pa30BaHKE, BIUSHHUE 3JIEMEHTApHBIX (DAaKTOPOB HBOJIOIMH HA
reHo(oHa MOMmyJsuH, (HOPMUPOBAHME MPHUCIIOCOOICHHOCTH K cpene oOuTaHus,
KPYyTrOBOpPOT BEIIECTB M MpEBpalIEHUs HHEPrUM B DSKOcCHCTeMax H Ouocdepe,
ABOTIOLUST OMOC]EpBI;

COBPEMEHHYI0 OMOJIOTHYECKYH) TEPMHHOJIOTHIO U CHMBOJIMKY;
yMeThb

00vACHAmMb: POJIb OWOJIOTMYECKUX TEOpUW, WAEH, NPUHIMIIOB, THUIOTE3 B
(GOpMHpPOBAaHUN COBPEMEHHOM €CTECTBEHHOHAYYHOW KapTUHBI MHUpPA, HAy4YHOIO
MHUPOBO33pPEHUS; €IMHCTBO >KMBOM W HEXKHUBOW MPUPOIBI, POJCTBO KUBBIX
OpPraHHU3MOB, UCMOJb3YysI OMOJOTUYECKHE TEOPUH, 3aKOHBI U TPaBUJIa; OTPULIATEIbHOE
BIMSHUAE aJKOTOJs, HUKOTHMHA, HAPKOTUYECKHX BEIIECTB HA PA3BUTHE 3apoAbIlIa
4eJIOBEKA; BIMSHUE MYTAr€HOB Ha OPraHM3M YEJIOBEKA; B3aHUMOCBSI3U OPraHU3MOB U
OKpY’Karolllel cpenibl; IPUYUHBI SBOJIIOIMM BHUJIOB, YelOBEKa, OHoc(epsl, €AMHCTBA
YeJIOBEUECKUX  pac, HACICACTBEHHBIX W  HEHACJIEICTBEHHBIX  W3MEHEHMIA,
HACJIEICTBEHHBIX 3a00JIEBaHUN, TE€HHBIX M XPOMOCOMHBIX MYTallUd, yCTOHYMBOCTH,
CaMOpPETYJISLIMA, CaMOPa3BUTUA U CMEHBI HKOCUCTEM, HEOOXOJUMOCTH COXPaHEHHUS
MHOT000pa3usi BUAOB;

YCMAaHaenueamy 63auUMOoCeA3u CTpOCHUs U QyHKIUN MOJIEKYJ B KJIETKE; CTPOCHUS U
GyHKIMA OPTaHOUIOB KIJIETKH; TUTACTUYECKOTO U YHEPTeTUYECKOT0 0OMEHA; CBETOBBIX
M TEMHOBBIX peakuuii (QOTOCHHTE3a; JBIXKYIIUX CHUJ DBOJIOIUU; MyTed U
HAIPaBJIEHUHN BOJIIOLINY;

pewiamsb 33a71a41 Pa3HOU CIIOKHOCTH 110 OHOJIOTHH;

cocmaenams cxempl CKpEIIMBaHUS, IyTell TMepeHoca BEUIECTB M JHEPruud B
AKOCHUCTEMAaX (LI€MU MUTAHUSI, TUIIEBIE CETH);

onucvléams KIETKU PACTEHUW U KUBOTHBIX (MO MHUKPOCKOIMOM), 0COOei BuIa MO
MOP(}OJIOrHYECKOMY KPUTEPHIO, SKOCUCTEMBI U arpodKOCUCTEMBbl CBOEH MECTHOCTH;
TOTOBUTH U OMMCBIBATH MUKPOIIPENIapaThl;

6b1A1671AMb TIPUCIIOCOOJICHUST OpPraHM3MOB K cpelne oOuTaHus, apoMopdosbl H
UAMOAJANTAlUNd Yy PAacTeHUN U KUBOTHBIX, OTIMYMUTEIbHBbIE MPU3HAKU KUBOTO (Y
OTJENbHBIX OPraHU3MOB), A0MOTUYECKHE M OMOTUYECKHE KOMIIOHEHTBHI SKOCHUCTEM,



B3aMMOCBSI3M OPraHW3MOB B 3KOCHCTEME, MCTOYHHKH MYTareHOB B OKpYKAIOIIEH
cpelnie (KOCBEHHO), aHTPOIIOTE€HHBIE U3MEHEHHUSI B 3KOCHCTEMaX CBOErO PErHOHa;

L4 uccieooéams OVOJIOTNUECKUE CUCTEMBI Ha OMOJIOTHYSCKUX MOJCIIAX (aKBapI/IYM);

®  cpasnugams OVOJIOTUYECKUE OOBEKTHI (KJIETKU pPACTEHUM, >KUBOTHBIX, IPHUOOB U
OaKkTepuil, SKOCUCTEMBI U arpO’KOCUCTEMBI), POLIECCHI U SBJICHUS (OOMEH BEIIECTB Y
pacTeHUid U >KUBOTHBIX; IUIACTUYECKHI M JHEpreTudeckuii oOMeH; (OTOCHHTE3 H
XEMOCHHTE3; MUTO3 U M€I103; OECII0I0E U MOJI0BOE PA3MHOKEHHE; OILIOLOTBOPEHUE Y
LBETKOBBIX PpAaCTEHU W T[O3BOHOYHBIX JKMUBOTHBIX; BHEIIHEE W BHYTPECHHEE
OIJIOJIOTBOPEHHE; (POPMBI €CTECTBEHHOTO OTOOpAa; MCKYCCTBEHHBIH M €CTECTBEHHBIM
0T0O0p; c1ocoObl BU1I000pa30BaHUS; MAKPO- U MUKPOIBOJIIOLIMIO; ITyTH U HAIPABJICHUS
HBOJIIOLIMH) U JIEJaTh BBIBOJIBI HA OCHOBE CPaBHEHUS;

®  aHanu3uUposamv U OWEHueamyp PA3IUYHbIE TUIMOTE3bl CYIIHOCTH  KHU3HH,
MIPOUCXOKICHUS )KH3HU U YEJIOBEKa, YEIOBEUECKUX pac, TI100aIbHbIC aHTPOIIOTCHHBIE
W3MCHEHUs B Omocdepe, STUUYECKHE AaCHEKTHl COBPEMEHHBIX WCCIICOBAaHUN B
OMOJIOTMYECKON HAYKE;

®  OCYUIECMBIAMb CAMOCMOAMENbHLLIL NOUCK 0Ouoo2uueckoil unpopmayuu B
pPa3TUYHBIX MCTOYHHUKAX (Y4eOHBIX TEKCTaX, CIPABOYHUKAX, HAYYHO-TIOMYJISIPHBIX
W3IaHUSX, KOMITBIOTEPHBIX 0a3zax, pecypcax IHTepHET) W TIpUMEHATH €€ B
COOCTBCHHBIX HUCCIICIOBAHUIX;

HCNOJIb30BATHL MNMPUOOpPETEHHbIE 3HAHUST M YMEHHSI B TMPAKTHYECKO
NeSITeJIbHOCTU U MOBCEIHEBHOM KU3HU [IJIS1:

®  TPaMOTHOTrO O(POPMIICHHS PE3yJIbTATOB OMOJIOTHICCKUX UCCIICIOBAHMIA;

e 000CHOBaHHMA ¥ COOJIOACHWS TIPaBWJ TMOBEACHHUS B OKpYXalollell cpeme, Mep
npoHIIaKTUKK pacpoCcTpaHeHUs! BUPYCHBIX (B ToM urciie BUU-undexiun) u npyrux
3a00JIeBaHUM, CTPECCOB, BPEAHBIX MPUBBIYEK (KypEeHHUE, AIKOTOJIN3M, HAPKOMAHHS ),

e  OKa3aHus MEpPBOM MOMOIIM NPH MPOCTYIHBIX U APYruUX 3a00JE€BAHMSIX, OTPABIICHUU
IUAIIEBBIMU IPOLYKTAMM;

° onpeiesieHns] COOCTBEHHOM MO3UIIMK MO OTHOIICHHUIO K YKOJOTHYECKUM IMpodiiemMam,
TOBEJICHUIO B IPUPOJHOU CPELE;

®  OIICHKM 3TUYECKUX ACHEKTOB HEKOTOPBIX HCCIECJOBaHUA B 00JacTH OMOTEXHOJIOTHH
(KJIOHUpOBaHUE, UCKYCCTBEHHOE OIUIOJJOTBOPEHHUE).

Jlurepatypa u cpeacrsa o0yyeHus:
IMporpamma: IIporpamma o 6uonorun s cpenueid (10 - 11 ki) obmeoOpazoBarensHOM
mkosiel. MockBa, «poda» 2002 r., ctp. 171. ABrop B.B. ITaceunux.
Yueonuk: buonorusa. O6mas ouonorus. 10-11 ki.: yueOHuk s oOueo0pa3oBaTeIbHBIX
yupexaenuit / A.A . Kamenckuii, E.A. Kpukcynos, B.B. Ilaceunuk: - M., lpoda. 2010 .



MeToanuyeckuii KOMILIEKC:
1. PaGouas terpaan. O6mias 6momorus 10-11 xmaccer. UsmatensctBo «/Ipodar» 2010 r.
2. T.A.KoznoBa. Metonnueckoe mocodue k yueonnky: buonorus. O6mas 6uomorus. 10-11
KI.. yuyeOHMK g oOmieoOpazoBarenbHbix yupexaenuit /  A.A.Kamenckuit, E.A.
Kpukcynos, B.B. Ilaceunuk: - M., JIpoda. 2010 .
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8. 3. Cyxona T.C., Koznosa T.A., Connn H.1. O6mas 6uonorus. 10 — 11 ki.: PaGouas
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15.10. Dauknonenuueckuii cinoapb roHoro ouonora Coct. M. E. Acnusz.M.: Ilenaroruka,
1986. — 352 c.
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11 xnacce. — M.: IIpocsemenue, 2002.

26.Pernonanuzanmsi Kypca Ouoiiorud B 0Opa3oBaTeNbHBIX YydUpexkaeHusx PecrmyOmuku

Tarapcran - Kazans, 2002

27.CusornazoB B.U., Cyxosa T.C., KoznoBa T.A. Obmas Ouonorusa. 10 kmacc: mocobue

s yuurena. — M.: Alipuc-nipecc, 2004.

28.Copoxkuna JI.B. Temarnueckue 3adetsl mo oumosoruu. 10-11 xmacc. — M.: Tl «Cdepay,
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JInnen, 2005.

30.0denepanbHblii  KOMIOHEHT  TOCYJAapCTBEHHOTO  OOpa3oBaTEIbHOTO  CTaHAAPTAa,

yrBepkeHHbii [Ipukazom Muno6pazosanus PO ot 05 03 2004 roga Ne 1089;

31.IlpumepHBle TpPOTPamMMBbl, CO3IaHHBIE Ha OCHOBE (helepaabHOr0 KOMIIOHEHTA

rOCy/IapCTBEHHOTO 00pa30BaTENIBHOTO CTaHIAPTa;
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9. bormanoBa T.JI., CononoBa E.A. buonorus. CrnpaBoYyHMK IJi1 CTapIIEKJIACCHUKOB U
nocrynaromux B By3sl. — M.: ACT-ipecc, 2006.
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15.ITumenoB U.H. Jlekiuu o obmeit 6uonoruu. — Caparos: Jlureit, 2003.

16.ITonomapeBa M.H., Kopuunoa O.A., Jlommnuna T.E., Vkesckuit I1.B. OOmas
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17.11yroekun A.IL, ITyroBkuna H.A., Muxees B.C. Ilpaktukym no obuieit ouonoruu. 10-
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18.Peiimepc. ITlomynsapusiii Ouonormueckuir crmoBapb. — M.: A.A. buonorus. — Kues:
Bricias mikosna, 1987.
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20.
KanennapHo-remarudeckoe niianuposanue 10 kimacc (35 yacos)
Ne Ne Buabl u gopMbI KOHTPOJIS
n/n | ypoka Ha3Banue TeMbl
B TeMe
Beenenue (3 uaca)
1 1 BBonnsli MHCTPYKTaX o TexHUKe | OPOHTAIBHBIN,
6e3onmacHoctu. Kpatkas uctopust  pasButHs | UHIUBUAYaIbHBIN OIpoC
OHMOJIOTHH.
2 2 Mertoab! uccneoBaHus B OMOJIOTHH ®ponTanbHeli onpoc. CooOiieHus Ha
TeMy: «OCHOBHBIE 3Talbl HAYYHOTO
MCCIICIOBAHMSL.)»
3 3 CyIIHOCTB JKU3HU M CBOMCTBA )KUBOTO JlucKyccHst 0 CyIIHOCTH JKU3HU.
YpoBHM OpraHU3allMH )KUBON MaTepun CamocrositenpbHast pabora  «Bums
Oo6o0mIaromuit ypox. YPOBHEH )KMBOH MaTepum»




OCHOBBI IIUTOJIOTHH
(15 yacoB)

4 1 Metoae! nurosnioruu. Knerounas teopusi. Tecr: «O0bmebnonornyeckue
3aKOHOMEPHOCTH >KUBOM MPUPOIBD».
Coobmenust: «McTopust OTKPHITUS H
U3Y4EHUS KJICTKU. Ponb
OTEYECTBEHHBIX U 3apYyOEKHBIX
YUEHBIX)»
5 2 OCco0EHHOCTH XUMHUYECKOI0 COCTaBa KIIETKHU. NunuBuayanbHbIA onpoc
Boga um MmuHepanbHbBIE BeEIECTBA, UX pOJIb B
KJIETKE.

6 3 VYraeBoasl u gmnuabl. VX poab B | YCTHBIA KOHTPOJIb
KHU3HECATSIbHOCTU KIICTKU.

7 4 Crtpoenue OenkoB. OyHKIMN OETKOB WNHauBuayanbHbIA 0nIpoc
Knaccudukanus 6ekoB. Tect: «Yrnesoapl. JIunuasn»

8 5 HyxnenHoBble KuCIOTBI W WX poiib B | MHAMBUAYalbHBIN ompoc
xu3HenesTensHocTH Kietku. AT® u gpyrue | CamocrosrenbHass — pabora  Tecrt:
OpraHUYEeCKHe BEIIEeCTBA «XHUMHYECKasi OpraHu3aIus KIETKI»

9 6 Crpoenne kinetku. Krerounas wmemOpana. | JlabopaTopHas padora Nel
Anpo. Huromnazma. Knertounsiii  ueHtp. | JlaGopaTtopnasi padora Ne2
PuGocomsr.

10 CrpoeHne kineTku. JHAoIIa3MaTHdecKas ceTh. | JlaboparopHas padora Ne3

7 Kommnekce T'ompmxu. JImsocomsl. Kiterounsie | CooOrienns: «MuTOXOHIpUH —

BKJIFOUYEHUSI. MutoxoHapHH. [InacTuapl. | SHEPreTUUYECKUE CTAHIMU KIETOK,
OpraHou bl IBUKEHUS. «Pa3Hoobpazue mactum

11 8 CxonectBa u paznuuusg B cTpoeHHM | DpoHTambHBIN onpoc
MIPOKAPUOTHUECKHUX u YKapHOTUYECKHUX
KiIeTok. Krnertok  pacTeHuil, »XUBOTHBIX U
rpuoOB.

12 9 Heknerounsle ¢opmbl ku3HH. Bupycsl U | HHAMBUAYaJIbHbII
6aktepuodary. onpoc. Tect: «Knetka»

13 10 OOMeH BeleCcTB U YHEPTUH B KIIETKE. CoobOmenue: «/[a tuma obmena —
DOHepreTuyeckuii 0OOMEH B KIIETKE. OCHOBa MeTab0IM3May

14 11 IIuTanue KiIeTKu. NunuBuyansHbId onpoc
[TnacTuyeckuii oOMeH.

15 12 ®dorocuHTe3. XEMOCHHTES. Coobmienne: «lctopuss u3ydeHus
¢dorocuHTe3a, KOCMHYECKas PpOJib
3eJIEHBIX
pacTeHUN», MHANBHU 1Y aJIbHbBIN
OTpoc

16 13 I'enernueckuii kon. Tpanckpuniusi. WHnuBuayanbHbIA onpoc




17 14 Cunte3 Oenmka B kierke.  Perymsmus | Tect: «Cuntes Genka»
TPAHCKPUIILIMM U TPAHCISIUUU B KIETKE U
OpraHusMe.

18 15 3a4éTHO - 0000MAIIINI YPOK Tect: «OOMEH BEIIECTB B KIETKEY»
Pa3mHokeHHe M MHAMBHAYAJbHOE pa3BUTHE
OpranusMoB (7 4acoB)

19 JKU3HEHHBIN IUKIT KJIETKH. OpoHTaTBHBIN OIIPOC

20 2 Muro3. AMUTOS. VHIMBUTyaJIbHbBIN

OIIpOC
21 3 Meiios. VHIUBUTyaJIbHbBIN
OIIpOC

22 4 ®opmbl pazMHOXKEHMsT opraHu3MoB. becnonoe | CamocrosiTenbHast pabora

pa3MHOXKEHHE. CooOmienne: «Buasl u  3HaYeHHE
Oecrosioro pPa3MHOXKEHUEY,
«Pa3MHOXKEHHE Ha MOJEKYISIPHOM
YpOBHE.»

23 5 [TonoBoe pa3MHOXKEHUE. Tecrt: [TonoBoe pa3MHOKEHHE
Pa3BuTHE TTOJIOBBIX KIETOK. WNHauBUAYyanpHBIN OIIPOC

24 6 Omno10TBOpEHHE. OHrorenes — | UHauBUAyanbHbBIN OIIPOC
UHIUBUAYAJIbHOE Pa3BUTHE OpraHU3Ma.

25 7 WnnuBuayanbHoe pasButue. OMOpuoHanbHbIN | Tect: «Pa3mHOXEeHNE u
NIEPUOJ. MHIVBUAYAJIBHOE pa3BUTHE

OpraHU3MOB.»
OCHOBBI reHEeTHKH.
(7 vacoB)

26 1 Hcropus pa3BUTHA redeTuku. | CooOmenue: «Mcropus pa3BUTHA
['uOpuonoruyeckuii METOI. TEHETHUKU.)

27 2 3aKOHOMEPHOCTH HaCJIeIOBaHMs. | HHAWBUyaJIbHBIN
MonHoru0puaHOe CKpeluBaHue. onpoc. Pemenne 3anau.

28 3 MHuoxecTBeHHble  amlend. AHaIM3UPYIOLIEE | MHIWBHIyaIbHBIN
CKpCIIMBaHME. orpoc. Pemenue 3anay.

29 4 Jurubpunxoe CKpEILUBAHUE. 3akoH | OpOHTANBHBIN KOHTPOJb. Pemenue
HE3aBHCHMOI'0 HaCJIEJOBAHMsI IPU3HAKOB. 3aja4.

30 5 XpOMOCOMHas TEOpUSI HACTEACTBEHHOCTH. Coobmenne: «CroXHBIE TPOIECCHI
B3aumoneicTBue HeauIeIbHbIX T€HOB. B3aMMOJIEHCTBYSI TEHOBY
[uTonnaszmarnyeckas HacA€ACTBEHHOCTb.

31 6 ['eHeTHUECKOE onpeieNeHre nona. | PPOHTANBHBII OMpPOC.
N3menunBocts. Buasl wmyranmii. IIpuunnsl
myTtauuii. ComaTHYeCKMe U TIE€HEpAaTUBHBIE
MYTallUu.

32 7 3a4éTHO - 00001AIIMH YPOK Tect: «OCHOBBI TEHETHUKH)

I'eneTnka yesroBeka.




(3 uaca)
MeTos! HcClIeTOBAaHMS T'eHETUKHU YeJIOBEKA. CooOienus: «HacnencTBeHHbIe
00JIe3HU JIIOJICH. »

2 ['eneruka u 310poBbE. VYcrHbI KOHTpOJIb. Penienue 3aaay.
[TpoGieMbI reHeTHYeCcKOl Oe30IMaCHOCTH. Jloxmael 0 TCHETHUYECKUX
OO011e0H0I0THYECKHIE 3aKOHOMEPHOCTH, | HAPYIICHUSIX JIIOJIeH, POJUBIINXCS OT
M3y4aeMble Ha KJIETOYHOM M OPTraHU3MEHHOM | OJIM3KUX POJICTBEHHUKOB. Kak
YPOBHSIX OpPTaHHU3AIIMN KUBOK TTPUPOJIBI. CHHU3UTH BO3HHKHOBEHHE
3auéTHO - 0000IIAOIIHIA YPOK. HACJICJICTBEHHBIX 3200JICBaHUIA.

Tect: «I'eHeTHKA YenOBEKa)




