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MNOACHUTEJIBHAS 3AIINCKA

[Iporpamma o yue6HOMY npeamety "buosnorus" (nanee - OMoI0rus) Ha YPOBHE CPEAHETO
obmero obpazoBanus pazpadorana Ha ocHoBe DenepanpbHOro 3akoHa ot 29.12.2012 Ne 273-03
«O06 obpazoBanuu B Poccuiickoit @enepammm», ®I'OC COO, Konnenuuu mnpenogaBaHus
y4ueOHoro mpeamera «bHoIoTHs» U OCHOBHBIX MOJOKEHUH (efepanbHOoN pabodeil mporpamMmsI
BOCTIUTAHHUS.

VYueOnsIit npenmet «bruonorusy yriryonéaroro yposHs uydenus (10—11 kmaccer) siBisieTcst
OJIHUM W3 KOMIIOHEHTOB MpeIMeTHOU oOnactu «EcTecTBeHHO-HAaydHbIe TpeaMeThl». CoraacHo
nonoxeHusMm ®I'OC COO mnpodwibHble y4eOHBIE MPEAMETHI, M3ydaeMble Ha YIIIyOJIEHHOM
YpOBHE, SIBISIOTCS criocoOoMm muddepeHnuanuu oOydeHUs Ha YPOBHE CpPETHETO OOIIero
o0pa3oBaHMs U MPU3BAHBI 00ECIEYUTh MPEEMCTBEHHOCTh MEXK/y OCHOBHBIM OOIIUM, CPEIHUM
o0mmM, cpeaHruM TpodeCCUOHATBHBIM U BBICIIMM 00pa3oBaHHEM. B TO ke BpeMs KaKIbIi U3
9TUX YYeOHBIX MPEIMETOB JODKEH OBITh OpPHUEHTUPOBAH HA MPHOPUTETHOE pELICHHE
00pa3oBaTeNbHbBIX, BOCIHUTATEIBHBIX M PA3BUBAIOIIMX 33J]a4, CBS3aHHBIX C MpodopueHTanuei
o0Oydaromuxcsi U CTUMYJUPOBAaHHEM HHTEpeca K KOHKPETHOW 00JIacTH HaydyHOTO 3HAHUA,
CBSI3aHHOTO C OMOJIOTHEH, MEUITMHON, SKOJIOTUEH, ICUXOIOTHEH, CIOPTOM HIJIH BOCHHBIM JICTIOM.

[Iporpamma no yuebromy npeamery "buosorus” maér mpencraBiieHHe O IS U 3a/1a4ax
U3y4eHHs y9eOHOTo nmpeamera «bruonorus» Ha yriryoJ€HHOM ypOBHE, ONpeeNseT 00sS3aTenbHOoe
(MHBapuaHTHOE) TMPEAMETHOE COJAEpKaHHME, €ro CTPYKTYpHUpOBaHUE IO pa3jesiaM M TeMaw,
pacnpeneleHre mo KiiaccaM, peKOMEHIYeT MOCIIe0BaTeIbHOCTh U3YUeHHS Y4eOHOTO MaTepuaia
C yu€TOM MEXIIPEIMETHbIX W BHYTPHUIIPEAMETHBIX CBs3€H, JIOTMKM Yy4eOHOro mpoiiecca,
BO3PACTHBIX OCOOCHHOCTEH 0Oydarommxcsi. B mporpamMMe mo OHOJIOTHHM peaii30BaH MPHUHIIUI
MPEEMCTBEHHOCTH C HW3y4YyeHHWEeM OWOJIOTMHM Ha YpOBHE OCHOBHOTO 00IIero oOpa3oBaHWS,
Onarogaps 4emy mpoCMaTPUBAETCS HAMPABICHHOCTh HA MOCIEAYIONIEE PA3BUTHE OMOIOTHIECKIX
3HaHUW, OPHUEHTHPOBAHHBIX Ha (OPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
HKOJIOTMYECKOTO MBINUICHHSI, MPEACTaBICHUNH O 340pOBOM 00pa3e JKU3HU, HA BOCIHTAHUE
OEpEKHOTO OTHOIICHHS K OKpYKaroIel MpupoaHOi cpene. B mporpamMMe mo OGMOIOTHU Takke
NOKa3aHbl BO3MOXKHOCTH y4yeOHoro mpeamera «buonorus» B peanuzanmu TpedoBanuit @I'OC
COO x m1aHupyeMbIM JTUYHOCTHBIM, METAIIPEIMETHBIM U MIPEMETHBIM pPe3yJibTaTaM 00y4eHHs U
B ()OPMUPOBAHUU OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEIHHOW AESATETLHOCTH OOYYaIOUIUXCs 10
OCBOCHHMIO COJICp)KaHUsI OMOJOTHYECKOTO0 O00pa3oBaHUsS HAa YPOBHE CpPEIHEro OOIIero
o0Opa3oBaHusl.

VYuebnbiii npenMer «buosnorus» Ha ypoBHE CpemHEro oOIIero oOpa3oBaHUsS 3aBEpIIacT
Omosnoruveckoe o0Opa3oBaHKE B IIKOJE U OPUCHTHPOBAH HA paCHIMpEHUE U yIriayOJIeHne 3HaHUN
00y4aromuxcsi 0 )KUBOM MPHUPO/Ie, OCHOBAX MOJIEKYJISIPHOM U KJIETOYHOU OMOJIOTUH, SMOPUOIIOTUN
U OHOJIOTUU Pa3BUTHSA, TCHETHKH, CEJICKIIMH, OWOTEXHOJIOTHUH, HBOJIIOIMOHHOTO YUYEHHUS U
9KOJIOTHH.

Nzyuenne ydebHOTO mpenmera «bruonorusy Ha yriryOJeHHOM ypOBHE OPHEHTHPOBAHO Ha
MOJTOTOBKY 00YYaIOIIKXCs K MOCJIEAYIOIIEMY MOJTy4YeHNI0 OUOIOrHuecKoro o0pa3oBaHus B By3ax
U OpraHu3alusx CcpenHero mnpodeccruoHaabHoro oobpa3oBaHus. OCHOBY €ro cojepskKaHus
COCTaBJISIET CUCTEMa OMOJOTMYECKUX 3HAHUM, MOJNYYEHHBIX MPU HU3YYEHUH OOydaromUMUCS
COOTBETCTBYIOIIUX CHCTEMAaTUYECKUX pa3JelioB OWOJIOTMM HAa YPOBHE OCHOBHOTO OOIIETro
obpazoBanus, B 10—11 kmaccax 3Tv 3HaHUS MOJTYYAlOT pa3BUTHE. TaK, pacCIIUPEHBI U YTIyOJIeHBI
OMOJIOTUYECKHE 3HAHUS O PACTEHHSX, JKUBOTHBIX, Ipubax, OaKTepusix, OpraHu3Me YelOBEKa,
o0LIMX 3aKOHOMEPHOCTSX JKHU3HH, [IOMOJHUTEIbHO BKJIIOYEHbI OHOJOTMYECKHE CBEIECHUS
MPUKJIATHOTO M TOMCKOBOTO XapakTepa, KOTOPhIE MOKHO HCIOJIb30BAaTh KaK OPUEHTHUPHI IS
nmocJieyIonero Beioopa npodeccun. Bo3MokHa Takyke MHTETpanus OMOJIOTMYECKUX 3HAHHWH C
COOTBETCTBYIOIIUMHU 3HAHUSIMHU, MTOTYYCHHBIMU O0YJAIOIUMUCS TIPU U3YUCHUN (PU3UKH, XUMHH,
reorpaduy 1 MaTeMaTHUKH.

CrpykTypa mporpamMmbl mo ydeOHOMY mnpeamery "buomnorus" orpaxkaer CHUCTEMHO-
YPOBHEBBIM M SBONIONUOHHBIN MOAXOABI K U3ydeHHto Ouonoruu. CorjacHO UM, H3ydaroTcs



CBOMCTBa U 3aKOHOMEPHOCTH, XapaKTEepPHbIE JJISl )KUBBIX CHCTEM Pa3HOr0 YPOBHS OpraHU3alllu,
3BOJIIOIMM OPraHMYECKOro Mupa Ha 3emie, COXpaHEHHs OMOJIOTMYECKOTO pPa3HOOOpa3us
miaHeTel. Tak, B 10 Kimacce HW3y4arOTCs OCHOBBI MOJIEKYJSPHOM M KJIETOYHOW OMOJIOTHH,
3MOPHOJIOTUN ¥ OMOJIOTUU PAa3BUTHUS, TCHETUKU M CEJIEKIUU, OMOTEXHOJIIOTUH U CUHTETHYECKOU
OMOJIOTHH, aKTyaJIU3UPYIOTCS 3HAHUS OOydYaloIMXCs MO OOTaHWKE, 300JIOTHH, aHATOMHH,
¢usuonorun yenoseka. B 11 kiacce n3ydaroTcsi SBOJIIOLMOHHOE YYEHHE, OCHOBBI SKOJIOTUU U
y4eHue o ouocdepe.

VYuebubiii mnpeamer «buomorus» mnpusBaH 00ECHEYUTh OCBOEGHHE OOYYaIOUMMHCS
OMOJIOTHYECKMX TEOpUM M 3aKOHOB, WJEH, NPUHLMIIOB U TPaBUJ, JEKAIIMX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAyYHON KapTUHBI MHpA, 3HAHUH O CTPOCHUH, MHOTO0Opa3uu H
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, IMOIMYJALWU, OHOLIEH03a, AKOCHCTEMBI, O BBIIAIOIIMXCS
HAYYHBIX JOCTHIKCHHSIX, COBPEMEHHBIX HCCIICJIOBAHHUSIX B OHOJIOTHUHU, TPUKIATHBIX aCIEeKTax
Ouosnoruuyeckux 3HaHWi. J{7s pa3BuUTHSA U MOJJEpXKaHUS WHTEpeca o0ydaroumxcs K OMojoruu
HapsIy CO 3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOT0 MaTepraia B COIEpKaHUH IPOTrpaMMBbI IO
OMOJIOTUHN TPETYCMOTPEHO 3HAKOMCTBO C MCTOpUEN CTAaHOBJICHUS W PAa3BUTHUS TOW WM MHOMN
o0acTi OMOJIOTHH, BKJIAJIOM OTCUYECTBEHHBIX U 3apyOeKHBIX YUEHBIX B pelICHHE Ba)KHEHIINX
OMOJOTUYECKHUX U KOJOTHYECKUX MPOOIIEM.

Henpb n3ydenus: yueOHoro npeamera «buonorus» Ha yriayOl€HHOM ypOBHE — OBIIAJICHHUE
00y4JarloIMMHUCS 3HAHUAMU O CTPYKTYPHO-(YHKIMOHAIBHOM OpraHu3alluu >KUBBIX CHCTEM
pa3HOro paHra ¥ NpUOOpeTeHNEe YMEHHUH NCTI0Ib30BaTh 3TH 3HAHUA B (JOPMHUPOBAHUYU MHTEpECA K
onpenenéHHoil ob6nacTu MpodhecCHOHATBHON NEATebHOCTH, CBA3aHHOW C OWOJIOTHEH, WU K
BBIOOPY yueOHOT0 3aBeIeHHs I TPOAOIDKEHUS OHMOIOTUYECKOro 00pa3oBaHMUA.

Jloctrxenue 1enu u3ydeHust yueOHoro npenmera «buonorus» Ha yriyOl€HHOM YpOBHE
o0ecreynBaeTCsl pelIeHueM CIeTyIoIuX 3a1au:

OCcBOEHHE OOy4YaloIMMHUCA  CHUCTEMbl  OWOJIOTMYECKHMX  3HAHUN: 00  OCHOBHBIX
OMOJIOTHYECKUX TEOpHUSIX, KOHLEMIMIX, TMIIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSAX W IpaBHIIaX,
COCTaBJISIIOLIMX COBPEMEHHYIO €CTECTBEHHO-HAyYHYI0 KapTUHY MHpa; O CTPOCHHH,
MHOT000pa3uu 1 0COOEHHOCTSIX OMOJIOTHUECKUX CUCTEM (KJIETKA, OPraHu3M, IMOIMYJISALUs, BU,
OouoreorieHo3, Ouocdepa); O BBIJAIONIUXCS OTKPBITHSAX W COBPEMEHHBIX HCCJICJIOBAHHSIX B
OMOJIOTHH;

O3HAKOMJICHHE  OOydYaromMxcsi ¢  MeToJdaMHM  TO3HaHWsl  KUBOW  MPUPOJBI:
UCCIIEIOBATEIbCKUMH METO/IaMU OMOJIOTHYECKUX HayK (MOJIEKYJISIPHOIN M KJIETOUYHOW OMOJIOTHH,
SMOPHOJIOTUH U OMOJIOTHM Pa3BUTHUS, TEHETUKU U CENEKLNUH, OMOTEXHOJIOTUH U CUHTETUYECKOM
OMOJNIOTHH,  TMAJCOHTOJOIMH, OKOJOTHHM); METOAAMU  CaMOCTOSATEIBHOTO  IPOBEICHHS
OMOJIOTMYECKUX MCCIECIOBaHUM B JjabopaTopun W B Tpuponae (HaOIoJaeHWe, W3MEpPEHHE,
HKCIIEPUMEHT, MOJCTUPOBAHNE);

OBJIaJIcHHE OOYyYalOIIUMUCS YMEHHSIMH: CaMOCTOSITEIbHO HaXOAWTh, aHAJIU3UPOBATH U
UCIIOJIb30BaTh OMOJIOTMYECKYI0 HH(OPMAIINIO; TIOJIB30BATHCS OMOJIOTMYECKONH TEPMUHOJIOTHENH U
CUMBOJIMKOM; YCTaHABIMBATh CBSA3b MEXK/1y pa3BUTHEM OHUOJIOTUU U COLIMATTbHO-9KOHOMUYECKUMU
¥ HKOJIOTHYECKUMU ITPOoOIeMaMu YeJI0OBEUECTBA; OLIEHUBATD ITOCIIEACTBUS CBOCH IEATETFHOCTH 1O
OTHONIICHHIO K OKpY)Kalolleld MNpUPOAHON cpele, COOCTBEHHOMY 3/I0POBBIO M 3JI0POBBIO
OKpY’KaIOIIMX JII0JIei; OOOCHOBBIBaTh W COONIONATH MEpbl NPOPHIAKTUKU HHQPEKIIMOHHBIX
3a00eBaHUM, TpaBWJIa TOBEACHUS B TMPHUPOJE M oOOecredeHus 0e30MacHOCTH COOCTBEHHOU
KU3BHEJEATEIIbHOCTH B YPE3BBIYAMHBIX CHUTYAIUSX MPUPOTHOTO M TEXHOTEHHOTO XapakTepa;
XapaKTepU30BaTh COBPEMEHHbIE HAyYHbIE OTKPBITHS B 00J1aCTH OHOJIOTHH;

pa3BuTHE y 00YyYaroIUXCs MHTEIUIEKTYalbHBIX U TBOPUYECKUX CIIOCOOHOCTEW B Ipolecce
3HAKOMCTBA C BBIJAIOIIMMHUCS OTKPBITHUSIMH M COBPEMEHHBIMU HCCJIEIOBAaHUSMU B OHOJIOTHH,
pelmaemMpIMi €10 Mpo0JieMaMH, METOJIOJIOTHEH OMOJIOTMYECKOTO HCCIICAOBAHMS, MPOBEICHHS
SKCIIEPUMEHTANBHBIX HCCIEIOBAaHUM, pelIeHUus OHOJOTUYECKUX 3a7ad, MOJEITUPOBaHUS
OMOJIOTUYECKUX 00BEKTOB U MPOIIECCOB;



BOCIIUTAHHUE Y OOYYarOIIMXCSl LIEHHOCTHOT'O OTHOIIEHUS K >KMBOW MPUPOJE B LIEJIOM H K
OTHENbHBIM €€ OO0BbEeKTaM M SBJICHUSAM; (OPMHUPOBAHUE HSKOJIOTUYECKOH, T'€HETHYECKOU
rPaMOTHOCTH, OOIIEH KyJbTYphl NMOBEIACHHS B IPUPOJIE; MHTETPAIlMM €CTECTBEHHO-HAyUHBIX
3HAHUMH;

npuodpereHue 00y4arIUMUCA KOMIIETEHTHOCTH B PallMOHATIBHOM MPUPOAOIOIb30BAHUN
(coOmrosenue mpaBWJI TOBEACHHUS B MPHPOJE, OXPaHbl BHJOB, HSKOCHCTEM, OHOChEpsI),
COXpaHEHWU COOCTBEHHOTO 3J0POBBS W 3J0POBbS OKPYKAIOIIMX JIOACH (COOMIOJCHHUS Mep
npodunakTuku 3a00aeBaHmi, o0ecrieueHrne 0€30MacCHOCTH KUZHEESTEIIbHOCTH B UpE3BbIUaiHBIX
CUTYalLUAX IPUPOIHOTO U TEXHOTEHHOTO XapaKkTepa) Ha OCHOBE MCMOIb30BaHUS OMOIOTHYECKIX
3HAHUU U YMEHUH B IIOBCEIHEBHOM JKU3HU;

CO3JIaHME YCJOBHMM JJIi OCO3HAHHOTO BbIOOpa OOY4YaAIOUIUMUCS WHIUBUIYaIbHOU
00pa30BaTeNbHON  TPAaEKTOPUH, CIOCOOCTBYIOLIEH MoOCenyromeMy HpodecCHOHATLHOMY
CaMOONPEEICHUIO, B COOTBETCTBUU C HHJWBUIYaTbHBIMM HHTEpECaMH U MOTPEOHOCTAMU
peruoHa.

OO0rmiee 4YKMCIIO YacoB, OTBEICHHBIX HA M3yYCHHE OHWOJOTUM Ha YIIyOJICHHOM YPOBHE
cpenHero oomero oopasosanusi, cocraiseT 204 yaca: B 10 kimacce — 102 waca (3 yaca B HEZIEIIO),
B 11 kmacce — 102 gaca (3 gaca B HeZemio).

OT60p opraHU3aIMOHHBIX (POPM, METOJIOB U CPEJICTB O0yUEHUS OMOJIOTHHU OCYIIECTBIISICTCS
¢ yuértoMm crienuuKu ero coAep:KaHusi U HAMPaBICHHOCTH Ha MPOJOJDKEHHE OHOJIOTHYECKOro
00pa30BaHUs B OPraHU3ALUAX CPETHETO MPO(HECCHOHAIBHOTO U BBICIIET0 00pa30BaHMsL.

OO0s3aTeNbHBIM YCIIOBHEM MPU OOyYeHWH OMOJIOTMH Ha YIIIyOJIEHHOM YPOBHE SIBISICTCS
IpoBEIEHUE JIAOOPAaTOPHBIX M MpakTHUecKux pabor. Takxke ydacTHe o0Oydarommxcs B
BBIMIOJTHEHUH IPOEKTHBIX U y4eOHO-HUCCIIeI0BaTENIbCKUX paboT, TEMaTHKa KOTOPBIX OMpPEeIsIeTcs
yUUTENIeM Ha OCHOBE MMEIOLIUXCS MaTePHATIbHO-TEXHUUECKUX PECYPCOB M MECTHBIX IMTPUPOTHBIX
YCJIOBUH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOI'MA HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATBI

®OI'OC COO ycranaBnmuBaeT TpeOOBaHHUS K pe3yibTaTaM OCBOCHHUS OOYUYarOIIMMHUCS
IpOTpaMM CpeAHEro o0IIero 00pa3oBaHus: JUYHOCTHBIE, METANPEAMETHBIC U NIPEIMETHEIE.

B cTpykType JTUYHOCTHBIX pe3yibTaTOB OCBOEHUS MPOTPamMMbl MO OMOJOTHH BbIACIEHBI
CIICAYIOUINE  COCTAaBIIAIOIIME: OCO3HAHUE OOYYaIOUIMMHCA  POCCHHUCKON  Tpa)IaHCKOU
UJEHTUYHOCTH — TOTOBHOCTHM K CaMOpPa3BUTHIO, CAMOCTOSATEIBHOCTH W CaMOONPEIEICHUIO,
Hanuuyue momueéayuu K OOy4deHHIO OWOJIOTHH, yeleHanpasieHHoe paszeumue BHYTPEHHUX
yOEXKACHUIM JTUYHOCTH Ha OCHOBE KJIIOUEBBIX LIEHHOCTEW M MCTOPUYECKHUX TpaJWLUN pa3BUTHS
OMOJIOTUYECKOTO 3HAHUS, 2OMOBHOCMb U CNOCOOHOCMb OO0YYarOIIUXCS PYKOBOJICTBOBAThCS B
CBOEH  JEATENBHOCTH  LIEHHOCTHO-CMBICIOBBIMM  YCTaHOBKaMH, MPUCYLIUMU  CHUCTEME
Ouonornyeckoro  oOpa3oBaHUs, Haluyue NPABOCO3HAHUA ~ DKOJOTMYECKOH  KYJIbTYPHI,
CnocobHOCmU CMagums UENH U CTPOUTH KU3HEHHBIE TJIaHBI.

JIMYHOCTHBIE PE3YJIbTAaThl OCBOCHHS MPOTPAMMBI 110 OMOJIOTUH JOCTUTAIOTCS B €MHCTBE
y4eOHOM M BOCIUTATEIbHON AEATEILHOCTH B COOTBETCTBHM C TPAAUIIMOHHBIMH POCCUHCKUMU
COLIMOKYJIbTYPHBIMH, UCTOPUUYECKUMH M JTYXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMHU, IPUHSTHIMU B
oOmiecTBe MpaBUJIaMH UM HOPMaMHu MOBEACHUSI M CIOCOOCTBYIOT MpOLIECCaM CaMOIIO3HAHUSA,
CaMOBOCIIUTaHUS U CaMOPa3BUTHS, Pa3BUTHs BHYTPEHHEN NMO3ULMM JMYHOCTH, IATPUOTU3MA U
YBaXEHUS K 3aKOHY M IPABOIOPSAKY, YEJIOBEKY TPyJa M CTaplleMy IOKOJEHUIO, B3aUMHOIO
yBOKEHUs, OEpEe)KHOTO  OTHOIIEHUS K  KYJIbTYPHOMY  HAcJeIUI0 M TPagulUsIM
MHOTOHAlIMOHAJIBHOTO Hapoaa Pocculickoit denepanun, NpUpoae U OKPY-Karollen cpee.

JIMYHOCTHBIE pE3yNbTaThl OCBOEGHUS YUeOHOro mpenMeTa «bHOoJIorHs» TOKHBI OTPAXKaTh
TOTOBHOCTb M CHOCOOHOCTH OOYyYaloluXcsi pyKOBOJCTBOBATHCS C(HOPMUPOBAHHONW BHYTpPEHHEU
NO3UIMEN JMYHOCTH, CHCTEMOM ILIEHHOCTHBIX OpPUEHTAlMii, ITO3UTUBHBIX BHYTPEHHHX
yOeXKIAEHUI, COOTBETCTBYIOUIMX TPAJAULIMOHHBIM LIEHHOCTSIM POCCHIICKOrO  OOIIecTBa,
pacIIMpEeHUE KU3HEHHOIO OMNbITAa M OIBITA JEATEIBHOCTH B IPOLECCE peaU3allii OCHOBHBIX
HaIlpaBJICHUI BOCIIUTATEIbHOM 1€ATEIBHOCTH, B TOM YHCJIE B YaCTH:

1) rpamaaHCKOro BOCIMTAHUS:

c(OpPMUPOBAHHOCTh TPAXKIAHCKOM MO3UIMU  OOYydYaromerocss Kak aKkTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOT0 00IIEeCTBA;

OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX TMpaB M OOSA3aHHOCTEH, yBakeHHWE 3aKOHa U
IIPABOIIOPSAJIKA;

TOTOBHOCTb K COBMECTHOM TBOPUECKOH NIEATEIbHOCTHU MPHU CO3/IaHUU YUEOHBIX MPOEKTOB,
pelIeHNH y4eOHbIX U M03HABATEIbHBIX 33/1a4, BHIIIOJHEHUN OUOIOTHYECKUX SKCIIEPUMEHTOB,;

CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO TO3MIIMIO IO OTHOIICHHIO K SIBICHUSAM
COBPEMEHHOM KHU3HH U OOBICHSATH €€;

YyMEHHE yYWUThIBaTh B CBOMX JCHCTBUSX  HEOOXOAUMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUSA JTIOJIEH C pa3HbIMU yOSXKICHUSIMHU, KYJIbTYPHBIMU LIEHHOCTSMU M COLIMAIBbHBIM
MIOJIOKEHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B TIPOLIECCE COBMECTHOTO BBINOJHEHHUS YYEOHBIX,
MIO3HABATENIBHBIX W HCCIEIOBATEIbCKUX 33Ja4, YBAXUTEIBHOTO OTHOIICHHS K MHEHHIO
OTIIIOHEHTOB MPU 00CY>KACHUHU CIIOPHBIX BOIIPOCOB OMOIOTUYECKOTO COACPIKAHUS;

TOTOBHOCTh K T'YMaHUTApHOU U BOJIOHTEPCKOM EATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUHUCKON IPaKIaHCKOW MJICHTUYHOCTH, MATPUOTU3MA, YBAXKEHUS K
CBOEMY HAapoAy, 4yBCTBa OTBETCTBEHHOCTH Imepel PoauHON, ropaoctu 3a CBOW Kpai, CBOIO
Ponuny, cBOM fA3BIK M KYJIBTYPY, MPOIIJIOE U HACTOSIIEE MHOTOHAIMOHAIBHOr0 Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIIEHUE K IPUPOJHOMY HACJIEIUIO U TaMSTHUKAM IIPUPO/IbL, TOCTHKEHUAM
Poccun B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPYE;



CIIOCOOHOCTH OLIEHUBATh BKJIAJl POCCUMCKUX YUEHBIX B CTAHOBIICHUE U pa3BUTHE OMOJIOTHH,
MOHMMAHUS 3HAUeHUs OWOJOTMM B TIO3HAHWM 3aKOHOB MPHPOJBI, B JKU3HH 4YEJIOBEKA U
COBPEMEHHOTO O0IIECTBa;

ujeiHast yOe:KIEHHOCTh, TOTOBHOCTH K CIIY>)KCHHIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyanoy;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

OCO3HAHUE JYXOBHBIX LIECHHOCTEH POCCUHUCKOTO HApoa;

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUS, STHUECKOTO TIOBEICHUS;

CIIOCOOHOCTH OLIEHMBATh CUTYAIIUIO U IPUHUMATh OCO3HAHHBIE PELIEHUs, OpPUEHTUPYSCH Ha
MOpaTbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUMBOIO OYIyIIEro;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM POJUTEIISIM, CO3JaHUIO0 CEMbU HA OCHOBE OCO3HAHHOTO
MIPUHSTHUS IEHHOCTEH CEMEMHOM KU3HU B COOTBETCTBUM C TPAAULIUSIMU HapoaoB Poccuu;

4) 3cTeTHYECKOr0 BOCIMTAHMSI:

JCTETHYECKOE OTHOIIEHHE K MUPY, BKJIIOYasl SCTETUKY ObITa, HAYYHOTO U TEXHUYECKOIO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA,

MOHMMAaHKE YMOLIMOHAILHOTO BO3ACHCTBUS KUBOU MPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKCHHIO B Pa3HBIX BUIAX HMCKYCCTBA, CTPEMIICHHE IPOSIBIISTH
KayecTBa TBOPUECKON JIMUHOCTH;

5) ¢usuyeckoro BocnuTaHus, (OPMHPOBAHMSA  KYJBTYPbl 310POBbS H
IMOLMOHAIBHOIO (JIArONOJIyYusi:

MOHMMAaHUE U pean3alus 3J0pOBOro U OE30MacHOTo o0pasa KU3HH (3I0pPOBOE MUTAHUE,
coOI0fieHre TUTUEHUYECKHUX MPaBUJI U HOPM, COAIaHCHPOBAHHBIN PEXUM 3aHATHI U OTABIXA,
perymsipHass ¢u3MUYECKas AaKTUBHOCTH), OEpPEKHOTO, OTBETCTBEHHOIO U KOMIIETEHTHOTO
OTHONICHUSI K COOCTBEHHOMY (PU3UUYECKOMY U IICUXHUYECKOMY 3710POBbIO;

MOHMMAaHUE I[EHHOCTH TIPAaBWJI WHAMBHAYAIBHOTO M KOJUICKTUBHOTO O€30MacHOro
MOBE/ICHUS B CUTYALIUAX, YTPOXKAIOIIUX 3J0POBbIO U KU3HU JIO/ICH;

OCO3HAHHE TOCIEACTBUI M HEMPUSATHS BPEIHBIX MPUBBIUEK (YMOTPEOICHUS aTKOTOJs,
HAapKOTUKOB, KYpEHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTD K TPY/y, OCO3HaHHE IIEHHOCTH MacTepCTBa, TPY10J1t00ue;

TOTOBHOCTH K aKTHBHOM JESITEITLHOCTUA TEXHOJIOTHUECKOMN M COIIMAIEHOM HAMPaBICHHOCTH,
CIIOCOOHOCTH MHUIIMUPOBATD, IUTAHUPOBATH U CAMOCTOSITENIHHO BBITIOJIHATH TaKYyIO 1€ATEIbHOCTh;

HMHTEpEC K pa3nuyHbiM cepam mpodecCHOHATBEHON ACSITeNTbHOCTH, YMEHHE COBEPIIAThH
OCO3HaAHHBIN BBIOOP Oyaymel mpodeccruu 1 peaaTn30BbIBaTh COOCTBEHHBIE )KU3HECHHBIC TIIaHbI,

TOTOBHOCTh M CIOCOOHOCTh K 0Opa30BaHMIO M caMOOOPa30BaHUIO HA MPOTSHKEHUU BCEU
KU3HU;

7) 3K0JIOTHYECKOT0 BOCTIUTAHUSA:

9KOJIOTHYECKHU 11e1eco00pa3HOe OTHOIIEHHE K MPUPOJIe KaK UCTOUYHUKY JKU3HHM Ha 3emIie,
OCHOBE €€ CYILLECTBOBAHHS;

MOBBILICHHE YPOBHS SKOJOTHYECKOW KYyJbTYpbl: MPHUOOPETEHHE OMbITa IJIAHUPOBAHUS
MOCTYTIKOB ¥ OLICHKU UX BO3MOXKHBIX MOCIEACTBUN JIsl OKPYXKAIOLLEH Cpeibl;

OCO3HaHHUE TT100aJIBbHOTO XapaKTepa 3KOJOTHYECKUX MPOOJIeM U MyTel UX pelieHus;

CIIOCOOHOCTH MCTOJIB30BaTh MPUOOpPETaeMbIe TIPU W3YYCHUH OUOJIOTUU 3HAHUS U YMEHUS
IpU pelleHuH MNpoOJeM, CBSI3aHHBIX C PAlMOHAIBHBIM MPUPOJOINOIb30BaHUEM (COOMIOICHNE
MPaBUJI TIOBEJIEHUSI B MPUPOJE, HANPABICHHBIX HA COXPAHEHHWE PAaBHOBECHS B JKOCHUCTEMAX,
OXpaHy BHUJOB, SKOCHCTEM, OnOChephl);

AKTUBHOE HEINPHUATUE NECWCTBUM, MPUHOCAIIMX BpEJ OKPYKAKOLIEH NPUPOIHOU Cpene,
yMEHHE MPOTHO3UPOBATH HEOIArONPUSATHBIE SKOJIOTMYECKUE MOCIEACTBHUS MpPeaIpUHUMAEMbIX
JEUCTBUN U NPENOTBPALLATD UX;

HaJIMYUE Pa3BUTOrO HKOJIOTMYECKOTO MBIIUICHUS, SKOJOTUYECKOW KyJIbTYPHI, OIbITA
NESTEIbHOCTH  DKOJIOTUYECKOW  HAMpaBICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCSI HUMHU B



MI03HABATEIHOW, KOMMYHUKATUBHOW W COIMAIBHON TPAaKTUKE, TOTOBHOCTH K YYacTHIO B
NPaKTUYECKOH JIeATEILHOCTH SKOJIOTUYECKON HANIPABICHHOCTH;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(OPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HayKM W OOIIECTBEHHOW NPAaKTUKH, OCHOBAaHHOTO Ha JHAJOre KYJBTYP,
CIOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHpE;

COBEPILICHCTBOBAHUE SI3BIKOBOW M YATATEIBCKOW KYJIBTYpBI KaK CPEIICTBA B3aMMOICHCTBUS
MEX]Ty JIFOJIbMU U TIO3HAHUS MUPA;

MOHUMaHue crenupuKku OWOJOTHU KaK HayKH, OCO3HaHUA €€ posr B (HOPMHUPOBAHUH
palMoOHAIFHOTO HAYYHOTO MBIIIJICHUS, CO3[JaHUN LIEJIOCTHOTO MPEICTaBICHHS 00 OKPYXKAIOIEeM
MHUpe KaK O eIWHCTBE NPUPOJIBI, YeJIOBEKa W 0OmecTBa, B TMO3HAHWW MPHUPOIHBIX
3aKOHOMEPHOCTEH U peIIeHUH MTPOOJIeM COXpaHEHUS PUPOTHOTO PABHOBECHS,

yOeKIEHHOCTh B 3HAUMMOCTH OHMOJIOTMU IUTsl COBPEMEHHOW IMBHIIM3AIMH: 00CCIICYCHUS
HOBOTO YPOBHSI Pa3BUTHUSI MEIHMIIMHBI, CO3/IaHHE MEPCHEKTUBHBIX OMOTEXHOJOTHM, CIIOCOOHBIX
pemaTh pecypcHbie IpoOIeMbl pa3BUTHS YEIIOBEUECTBA, MTOUCKA MYTEH BBIXO/a U3 TI00ATBHBIX
HKOJIOTHUECKUX MPpo0IeM U obecrieueHus epexo/ia K yCTOWYMBOMY Pa3BUTHIO, PALIMOHATIHLHOMY
UCTIOJIB30BaHUIO TIPUPOIHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJYYCHUM OMOJIOTMYECKMX 3HAHUH B IESAX MOBBIIMICHUS OOIIeH
KYJIbTYpBl, €CTECTBEHHO-HAYYHOH TI'PaMOTHOCTH, KaK COCTAaBHOW 4YacTH (YHKIIMOHAILHOU
IPaMOTHOCTH O0ydJaronmxcs, popMupyemMoit Ipu U3y4yeHUH OHOJIOTUY;

MOHWMaHHUE CYITHOCTH METOJOB ITO3HAHMS, HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX,
CIOCOOHOCTH HCMOJb30BaTh IOJlydyaeMble 3HAHUS U1 aHaiu3a U OOBSICHEHUS SBICHUN
OKpY’KaIOIIeT0 MHpa M TPOUCXOIIIINX B HEM W3MEHEHHMH, yMEHHWE Jelarh OO0OCHOBaHHBIC
3aKJTFOYCHHUS HA OCHOBE HAyYHBIX (DAaKTOB W MMEIOMIMXCS JAaHHBIX C IEThI0 MONyYeHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIFHO HCIOJIb30BAaTh OMOJIOTUYECKHE 3HAHUS JJIS PEIICHUsS
npo0JIeM B peabHBIX KU3HCHHBIX CHTYAIIHsX;

OCO3HAHME IICHHOCTU HAayYHOW JAEATENbHOCTH, TOTOBHOCTh OCYILECTBIISTh NMPOEKTHYIO U
UCCIIEIOBATEIIBCKYIO ESITEIFHOCTh HHIMBUIYAIBFHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTH K HENMPEPHIBHOMY OOpa30BaHUI0O U CaMOOOPa30BaHHIO, K
AKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHUH 1O OHOJOTHMH B COOTBETCTBHH C IKH3HCHHBIMU
NOTPEOHOCTAMH.

METANPEJIMETHBIE PE3YJIbTATHI

MetanpeameTHble pe3ysibTaThl OCBOEHHUsI ydeOHOro mnpeamera «buosiorus» BKIIIOYAIOT:
3HaUUMBbIE Ui (DOPMHPOBAHUS MHPOBO33PEHHUS  OOYYAIOMIMXCS  MEXKIUCIUTUTHHAPHBIC
(MeXnpeaMeTHbIe) O0IIeHaYYHbIE TTOHATHS, OTPAXKAIOIIKE [[ETOCTHOCTh HAYYHOUM KapTUHBI MUpa
U crienu(rKy METO/IO0B IMO3HAHUS, HCIIOJIb3yEeMbIX B €CTECTBEHHBIX HayKaX (BELIECTBO, SHEPTHUS,
SBJIEHUE, TPOIECC, CHCTEMa, Hay4dHbIM (akT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsi, UCCIIeJIOBaHHE, HAOIIOJEHUE, U3MEPEHHUE, SKCICPUMEHT W JIPYTHE); YHUBEpCAJIbHBIC
y4yeOHbIe JCHCTBUA (ITO3HABaTEIbHBIC, KOMMYHHKATUBHBIC, PETYJISTUBHBIE), 00ECICUNBAIOIINE
dbopmupoBanre (PyHKIHOHAIBHONH TPAMOTHOCTH M COLIMATBHOW KOMIIETCHIIUH OOYYaroIIUXCS;
CIIOCOOHOCTh o0Oy4aromuxcs UCIIOJIb30BaTh OCBOEHHBIE MEXIUCUUIITNHAPHBIE,
MHUPOBO33PECHUYECKHE 3HAHUS M YHUBEpCAIbHbIC YYeOHBIC ICHCTBUS B TO3HABATENBHOU U
COIMAJIbHOM MPAKTHUKE.

B pesynprare wu3ydeHus OHMONOTMM Ha YPOBHE CpEAHEro oOmero ooOpa3oBaHHsS Y
obOyuaromerocss OyayT copMUpOBaHBI MMO3HABATEIbHBIC YHUBEPCAIbHBIC yUeOHBIC IEHCTBUS,
KOMMYHHKATHBHBIC YHUBEpCAIbHBIC Y4YeOHBIC JCWCTBUS, PETYISITHBHBICE YHUBEpCAIbHBIC
yueOHbIe JeMCTBUSI, COBMECTHAS I€ATEIbHOCTD.

MertanpeaMeTHbIe Pe3yNbTaThl OCBOSHUS MPOTPAMMEBI CPEIHEro o0Iero oO0pa3oBaHUS
JOJI’KHBI OTPAXKATh:

OBi1aeHNe YHHBEPCAJIbHBIMH YU4eOHBIMH MO3HABATEIbHBIMH 1€ CTBUSIMU:



1) 6a3oBble JJOrnYecKue AeHCTBUSI:

CaMOCTOSITENIFHO (OPMYJIMPOBATh M aKTYaJIM3UPOBaTh IpOOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

HCII0JIb30BAaTh TP OCBOCHUUA 3HAHUHU HpI/IéMBI JIOTUYCCKOI'O MBIITJICHU S (aHanma, CHHTC3Aa,
CpaBHEHHUA, Kiaccupukamuu, O0O0OOIIEHUs), PACKPHIBATh CMBICT OHOJOTHYECKUX TOHATHN
(BBLACTATH UX XapaKTepHbIC IPU3HAKU, YCTAHABIIUBATD CBSA3U C IPYTHMMHU NOHATHAMH);

OTpeAeNATh LEeIN JeATEIbHOCTH, 3ajaBas HapaMeTpbl U KPUTEPUU HX JOCTHXKECHUS,
COOTHOCHUTD PC3YJIbTATHI ACATCIBHOCTU C IOCTABJICHHBIMU LICIISIMU

UCIIOJIb30BaTh OMOJIOTMYECKHE MOHSTHUS JUIsl 0ObsACHEHUS (AKTOB M SIBICHUU KUBOU
HPUPOABL,

CTPOUTH JOTHUECKUE PACCYKACHUS (MHIyKTUBHBIE, IEAYKTUBHbIE, 10 AHAJIOTHH ), BBISBIISATH
3aKOHOMEPHOCTH M MPOTUBOPEUHUSI B pACCMAaTPUBAEMBIX SBICHUSX, (POPMYIHUPOBATH BBIBOJABI U
3aKIJIIOYEHUS;

MMPUMCHATH CXCMHO-MOJCIIbHBIC CPCACTBA Ui MPCACTABJIICHHUA CYIICCTBCHHBIX CBsI3el U
OTHONIICHUH B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a TakKe MPOTUBOPEUYUI Pa3HOrO poja,
BBISAIBJICHHBIX B Pa3JIMYHbIX I/IH(bOpMaI_[I/IOHHBIX HCTOYHHUKAX,

pa3pabatbIBaTh IJIaH PELIEHUs MPOOIeMbl ¢ YIETOM aHaIN3a UMEIOIINXCS MaTepUaIbHBIX
Y HEMATEPHUAIbLHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTh, OLIEHWBAaTh COOTBETCTBUE PE3YJIbTATOB LENSIM,
OLICHUBAThL PUCKU HOCJ’IGI[CTBH?I ACATCIIbHOCTH,

KOOPJAMHHUPOBATh M BBINOJHATH pPabOTy B YCJIOBHUSIX pEaJbHOr0, BHUPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BHUBaTh KPEaTUBHOE MBIILICHUE MPU PELICHUH KU3HEHHBIX TPOOIIEM.

2) 0a30BbIe HCCIeA0BaTENbCKHUE JIeliCTBUS:

BJIa/IETh HAaBBIKAMH y4€OHO-UCCIIEIOBATEIbCKON U MPOEKTHOM AESITeTbHOCTH, HaBbIKAMU
paspenieHus mpoodiieM, CTOCOOHOCTHI0O M TOTOBHOCTBIO K CAMOCTOSITEIbBHOMY TIOMCKY METOJIOB
pelIeHUs MPaKTUYECKUX 3a]a4, IPUMEHEHUIO Pa3IMYHbIX METOJIOB MTO3HAHNUS;

HCIIOJIB30BATh PAa3JIMYHBIC BUJAbI ACATCIBHOCTHU IO TIOJYUYCHHUIO HOBOI'O 3HAHHA, CTO
UHTEpIIpETAllNY, MPEOOpPa30BaHUI0 U NMPUMEHEHUIO B y4E€OHBIX CUTyalUsiX, B TOM 4YHCIE IpU
CO3JaHuun y‘-Ie6HI>IX " CONUAJIBHBIX ITPOCKTOB,

dbopMupOBaTh HAYYHBIA THUI MBIILICHUS, BIAJAETh HAYYHOW TEPMUHOIOTHEN, KIIOYEBbIMU
IHOHATHUAMHU U MCTOJaMHU,

CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIE 3a7aud B 00pa30BATEIbHON JESITCIBHOCTH H
JKU3HCHHBIX CUTYALIUAX;

BBISIBJISITH NPUYMHHO-CIICACTBEHHbIE CBSI3M U aKTyaJlM3UpOBaTh 3ajady, BbIABUTAThH
TUIIOTE3Yy €€ PEIICHNS, HAXOAUTh ApIYMEHTHI I JJOKA3aTeIbCTBA CBOUX YTBEPKICHUM, 3a1aBaTh
napaMeTpsl U KPUTEPUU PEIICHMUS,

AHAJIU3UPOBATD MOJIYUYCHHBIC B XOAC pCHICHUA 3a]a4 pC3YJIbTAThl, KDUTUUCCKU OLICHUBATDH
UX TOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYaIlUsIM, OLIEHUBATh TPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh IIEJICHAIIPABICHHBIN MMOUCK IMEpPEeHOoca CPEACTB M CIIOCOOOB JIEHCTBUS B
po(hecCHOHATBLHYIO CPeay;

yMETb TIEPEHOCUTh 3HAHUS B  [IO3HABaTEIbHYIO M  MPAKTUYECKYI0  00JacTu
KUBHCOACATCIIBHOCTH,

yMETbh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00acTei;

BbIIBUI'aTb HOBBIC HWACHU, IPCAjIaraTb OPUTMHAJIIBHBIC TIOAXOJAbI W PCUHICHUA, CTABUTH
po0JIeMbl U 3a/1a4H, JOMYCKaIOIUe allbTEePHATUBHBIE PEIICHHUS.

3) padora ¢ nngopMmanmeii:

OPUEHTHPOBATHCS B PA3IMYHBIX HCTOYHWUKAX HHGPOpMAIHK (TEKCTEe Y4eOHOTo MocoOus,
HAYYHO-TIONYJISIPHON JIUTEpaType, OMOJOTHUECKUX CIOBAPSX U CIPABOYHHUKAX, KOMITBIOTEPHBIX
0a3zax maHHBIX, B MHTepHeTe), aHANM3UpPOBaTh HHGOPMAIMIO PA3JIMYHBIX BHJIOB U (PopM
MMPpEACTaBJIICHHUA, KPUTUUCCKH OLICHUBATDH eé AOCTOBCPHOCTb U HCIPOTUBOPCUUBOCTD,



dbopMynrpoBaTh 3ampochl W MPUMEHSTHh pa3IUYHble METOAbl MpH IMOUCKE U O0TOOpe
O6uonornyeckoit HH(GopMaIK, He0OXO0IMMOM AJISl BHIOJHEHUS yUeOHBIX 33/1a4;

pUOOpETaTh OMBIT HCHOJB30BaHUA HH(GOPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHI,
COBEpPILEHCTBOBATH KYJIbTYPY aKTUBHOTO UCIOJIB30BAHUS PA3TUYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITEIbHO BBIOMpaTh ONTHUMAIBHYIO (OPMY MPEACTABICHUS OWOJIOTHYCCKOM
uHpopManuu (cxembl, rpaduKu, TUarpaMMebl, TaOJIHUIIBI, PUCYHKH U JPYToOe);

UCIIOJIb30BaTh HAyYHBIN $3bIK B KauecTBE CpeAcTBa IpH pabore C OHOJOTrHYecKOn
uHpopMaLKel: TPUMEHITh XUMHUYECKUE, (pU3MUecKue M MaTeMaTUYeCKHe 3HAKH M CHMBOJIBL,
dbopmynel, ab0peBUaTypy, HOMEHKIATypy, HCIOJBb30BaTh W MPeoOpa3oBBIBATh 3HAKOBO-
CHUMBOJIMYECKHE CPECTBA HATIISAHOCTH;

BJQ/IeTh HABbIKAMHU pAacCloO3HAaBaHUS U 3allUTHl  HHGOpManUH, HHDOPMALIMOHHON
0€3011aCHOCTH JTUYHOCTH.

OBiageHne yHHMBepPCAJIbHBIMH KOMMYHHMKATUBHBIMH 1€ CTBUSIMU:

1) o0menue:

OCYHIECTBIISITh KOMMYHHMKAIIUU BO BCEX cdepax KU3HU, AKTUBHO y4acTBOBATh B JHAJIOTE
WIN JIUCKYCCHUU TI0 CYIIECTBY OOCYKIaeMOH TeMbl (YMEHHME 3aJaBaTh BOIPOCHI, BBHICKA3bIBAThH
CY)KICHHSI OTHOCUTEJIbHO BBINIOJHEHHUS IMpeajaraeMoil 3ajJaud, YYHUTHIBaTh HHTEPECHl U
COTJIACOBAHHOCTH TO3ULIUH IPYTUX YYACTHUKOB JHAJIOTa UIH JUCKYCCHUH);

pacrmo3HaBaTh HeBepOaJbHbIE CpeACTBa OOIIEHUS, MOHMMATh 3HAYEHHE COLMAIBHBIX
3HAKOB, IPENOCHUIOK BO3HUKHOBEHHS KOH(IMKTHBIX CUTYalMid, YMETh CMATr4aTh KOH(QIUKTHI U
BECTH MEPErOBOPHI;

BJIAJCTh PA3NUYHBIMU CIIOCOOaMU OOIIEHHS M B3aMMOJEHCTBHS, MOHUMATh HaMEPEHUS
JIPYTHUX JIOAEH, MPOSBIATh YBAXKUTEIbHOE OTHOUIEHHE K COOECeHUKY U B KOPPEKTHOH (opme
(bopMyIHMpOBaTH CBOU BO3PAKECHHUS;

pa3BEPHYTO U JIOTUYHO H3JaraTh CBOIO TOYKY 3pPEHHUS C HCIIOJIb30BAHUEM SI3bIKOBBIX
CPEICTB.

2) coBMecTHasl 1eATeJIbHOCTD:

NOHUMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAH/IHOW M MHIUBHUIYaTbHONH pabOThI MpU
perieHnr OMOJIOTHYECKOM MPoOIeMbl, 000CHOBBIBAaTh HEOOXOIMMOCTh MMPUMEHEHHUsSI TPYMITOBBIX
¢dbopM B3aMOAEUCTBUS MPH pEeIICHUH Y4eOHOH 3a1aun;

BbIOMpATh TEMATHKy M METObl COBMECTHBIX ACHCTBHI C yu€TOM OOIIMX HWHTEPECOB U
BO3MOXKHOCTEH Ka)KI0TO YIeHA KOJUIEKTHBA;

NPUHUMATh LEIM COBMECTHOM JESTEeIbHOCTH, OPTraHU30BBIBaTH M KOOPAWHUPOBATH
JEHCTBHUS 110 €€ JOCTUKEHUIO: COCTABIIATH IUJIaH JEHCTBUM, PACIIPEAEIIATH POJIM ¢ Y4ETOM MHEHUM
Y4aCTHUKOB, OOCY>KIaTh pe3yIbTaThl COBMECTHOU pabOThI;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJAa U KaXKJOI'0 YYaCTHHKA KOMaHJbI B OOLINIl pe3yibTar
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npejularaTb HOBBIE NMPOEKTHI, OICHUBATH HMJEH C MO3UIMHU HOBU3HBI, OPUTHHAJIBHOCTH,
MPAKTUYECKOM 3HAYUMOCTH;

OCYILECTBIISATh IMO3UTHBHOE CTPATETMUYECKOE IOBEJCHHE B PA3JIMYHBIX CUTYaLUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITH MHUIIMATUBHBIM.

OBJ1ajieHNe YHHBEPCAIbHBIMH PeryJssTHBHbBIMU 1€l CTBUAMU:

1) camoopranuzamnus:

UCIIOJIb30BaTh OMOJOTMYECKHE 3HAaHUS [UIA BBIABICHHUA NpoOJIeM M HUX pEUICHUS B
YKU3HEHHBIX U YYEOHBIX CUTYaLIUAX;

BBIOMPATh Ha OCHOBE OMOJOIMYECKMX 3HAHUU 1LIEIEBbIE M CMBICIOBBIC YCTAHOBKH B CBOHMX
JNEHCTBUSAX M TMOCTYINKaxX MO OTHOIIEHHIO K XKMBOW MPHUPOJAE, CBOEMY 3J0POBBIO U 30POBBIO
OKPY’KaIOIIHX;

CaMOCTOSITENIbHO OCYIIECTBIISATh MMO3HABATEIbHYIO NI€ATEIbHOCTh, BBIABISATH MPOOJIEMBI,
CTaBUTh U (GOPMYyIHUPOBATH COOCTBEHHBIE 3a7aud B O0Opa30BaTENbHOW JCSATEIBHOCTH U
YKU3HEHHBIX CUTYaLUsX;



CaMOCTOSITENIbHO COCTABJISITH IIJIaH PelIeHus: MpoOaeMbl C yUETOM HMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPENNOYTCHUN;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacmupsTh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIIOYTEHHIH,

JIeJIaTh OCO3HAHHBIN BHIOOP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3 PELICHHE;

OLICHUBATh MPUOOPETEHHBIN OIBIT;

croco0CcTBOBaTh (HOPMHUPOBAHHIO U TIPOSBICHUIO ITUPOKOU APYIUIIMN B Pa3HBIX 00JACTAX
3HAHMIA, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBINA YPOBEHbD.

2) CaMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CHUTYalldsIM, BHOCUTb KOPPEKTUBBI B JIE€SITEIHOCTb, OLICHUBATH
COOTBETCTBUE PE3YJITATOB LIEIISIM;

BJIJICTh HAaBBIKAMU I1O3HABATEIHHON peQIIEKCUU KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBUI
U MBICITUTENIBHBIX MPOIIECCOB, UX PE3YIbTATOB U OCHOBAHMI, UCIIONIB30BaTh MPUEMBI pediekcun
JUTSL OIICHKU CUTYalliH, BBIOOpA BEPHOTO PEIICHHS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO ITPUHUMATH PEIICHUS 110 UX CHUKEHUIO;

MPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX MPU aHATU3E PE3YIbTATOB ACSITEIbHOCTH;

3) npuHsTHE Ce0s U APYTUX:

MPUHUMATE Ce0sl, TOHNUMAsi CBOM HEJIOCTATKU M JIOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apryMEHTBI IPYTUX MPU aHAJIU3€E PE3YIbTAaTOB ACSITEIbHOCTH;

MpU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIIUOKU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIUH JIPYTOT0 YEJIOBEKA.

HPEJIMETHBIE PE3YJIbTATHI

[IpenMeTHbIe pe3yabTaThl OCBOEHUS COAEpXKaHUS ydeOHOro mpeamera «buonorus» Ha
yri1yOJIE€HHOM ypOBHE OPUEHTHPOBAHBI Ha oOecrieueHue NpopriIbHOr0 00ydeHus: 00yUyaromuxcs
ouosoruu. OHU BKIIFOYAIOT: CIeU(UUYECKHE ISl OMOJIOTHH HayYHBIC 3HAHUSI, yMEHUS U CIIOCOOBI
JEHCTBUI TIO OCBOEHUIO, MHTEPIPETAIIMHA ¥ TIPEOOPa30BaHUIO 3HAHUM, BUABI JEATEILHOCTH TIO
MOJIyYEHUIO HOBBIX 3HAHMM M UX MPUMEHEHUIO B Pa3IMUYHBIX YYEOHBIX, a TaKKE€ B PealbHBIX
KU3HEHHBIX cuTyanusax. [IpeaqmeTHbie pe3yabTaThl MPeACTaBIEHBI 110 T'0JIaM U3YUYEHUS.

[IpeameTHBIC pe3yIbTaThl OCBOEHUS YyueOHOTOo npeameTa «buonorus» B 10 Knacce 10IKHBI
OTpaXKaTh:

c(OpMUPOBAHHOCThH 3HAHHUI O MECTe U POJM OMOJIOTUU B CUCTEME €CTECTBEHHBIX HayK, B
(hOopMUPOBAHNUN €CTECTBEHHO-HAYYHOU KapTHHBI MUPA, B TO3HAHUH 3aKOHOB IIPUPOJIBI U PEIICHUU
po0JieM pallOHAIBHOTO MPUPOIONOIb30BAHMS, O BKJIAJI€ POCCUICKUX U 3apYOEKHBIX YUEHBIX B
pa3BUTHE OMOJIOTHHY;

BJIQJICHUE CHCTEMOI OWOJIOTMYECKUX 3HaHHM, KOTopas BKJIIOYAeT: OCHOBOIOJIArarollne
OMOJIOTUYECKHE TEPMHUHBI U TIOHATUS (KU3HB, KJIETKA, OPraHU3M, METa0OoJu3M, TOMEOCTas,
CaMOperyJIsILMsl, CaMOBOCIIPOU3BEICHIE, HACIEICTBEHHOCTh, N3MEHUYUBOCTb, POCT U Pa3BUTHE),
Oounonoruueckue teopun (knerounas teopus T. IlIBamma, M. Illneiinena, P. Bupxosa,
XpoMOcOMHasi Teopusi HaciencTBeHHocTH T. Moprana), yuenus (H. Y. BaBunoBa — o neHTpax
MHOT000pPa3usi M MPOUCXOKIACHHS KYJIbTYPHBIX PAaCTEHUI), 3aKOHBI (€IUHOOOpa3usi MOTOMKOB
MIEPBOTO MOKOJIEHUs, paCUIEIUIEHUs, YUCTOTHI FaMeT, HE3aBUCUMOro HacnenoBanus ['. Mengens,
TOMOJIOTUYECKUX PSIAOB B HacleAcTBeHHOW wu3MmeHunBoctu H. WM. BaBwioa), NpUHIUIBI
(KOMIUIIEMEHTapHOCTH );

BJIQJICHWE OCHOBHBIMH METOJaMH HAYYHOT'O MMO3HAHUS, UCIOIB3YEMBIX B OMOJIOTHYECKUX
MCCJICIOBAHMSX JKUBBIX OOBEKTOB (OMUCaHNE, U3MEpPEHUE, HAOMIOCHUE, SKCIIEPUMEHT);

YMEHHUE BBIJCIATH CYLIECTBEHHbIC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U DYKAPHOT,
OJTHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4Hucje OakTepuii, TpuOOB, pacTeHHIA,
JKUBOTHBIX U YeJIOBEKA, CTPOCHHSI OPraHOB U CUCTEM OpPraHOB PACTEHUM, KUBOTHBIX, YEJIOBEKA,
MIPOLIECCOB KU3ZHEAEATEIbHOCTH, IPOTEKAIOIINX B OPraHU3Max paCTEHUM, )KUBOTHBIX U YEJIOBEKA,
OMOJIOTMYECKHX MPOLIECCOB: 0OMEHA BEIIECTB (METab0JIN3M), MPEBPAILECHUS SHEPTHH, OPOKEHHUS,
aBTOTPO(HOTO U reTepOTPOPHOrO TUTIOB MUTAHMS, POTOCHHTE3a U XEMOCHHTE3a, MUT03a, MEHO03a,
ramMeToreHesa, sMOpHoreHesa, noCTAMOPHOHATIEHOTO pa3BuTH, Pa3MHOKEHUS,



WHAVBUAYAIbHOTO pa3BUTHS OpraHu3Ma (OHTOreHe3a), B3aUMOJICHCTBHS TI'€HOB, Te€TEpO3Hca,
HCKYCCTBEHHOT'O 0TOODA;

YMEHHE YCTAHABIMBATh B3aUMOCBS3M MEXAY OpPraHOMAAMU KIETKH M UX (QYHKIHIMH,
CTPOCHHEM KJIETOK Pa3HbIX TKaHEeW W X (PYHKIUSIMHU, MEXKIY OpraHAMHU U CHCTEMaMHU OPTaHOB Y
pacTeHMii, >KUBOTHBIX W 4YelOBEeKa M UX (QYHKIUSAMH, MEXKAYy CHUCTEMaMH OpPraHOB M UX
GYHKIUSMHU, MEXKIY dTamaMu OOMEHa BEIIECTB, dTalmaMH KJIETOYHOTO ITUKIA U KU3HEHHBIX
IUKJIOB OPraHM3MOB, JTalaMd SMOPHUOHAIBHOTO pa3BUTHS, TEHOTUIIOM U (PEHOTHUIIOM,
¢deHoTunom u (hakropamMu cpeasl OOUTAHHUS;

YMEHHE BBISIBISTH OTIUYUTEIbHBIE MPU3HAKH JKUBBIX CHUCTEM, B TOM YHUCIIE PACTCHHIA,
JKUBOTHBIX U YEIIOBEKA;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOLIUE apTyMEHThI, OMOIIOTUYECKYIO0 TEPMUHOJIOTHIO U
CUMBOIIMKY JJIs JOKA3aTEeNIbCTBA POACTBA OPTaHU3MOB PA3HBIX CHCTEMAaTHYECKUX TPYIII;

yMEHHeE pelaTh OMOJIOTHYECKUE 3a/1a4H, BBISIBISTh IPUUUHHO-CIIEICTBEHHBIE CBS3HU MEXTY
UCCJICTyeMbIMU OMOJIOTUYECKUMU TPOILIECCAaMU U SBJICHUSIMH, JCNaTh BHIBOABI M MPOTHO3HI Ha
OCHOBaHUU MOJyUYEHHBIX PE3yIbTaTOB;

YMEHHUE BBINOJIHATH JIAOOPATOPHBIE M TMPAaKTUYECKHUE Pa0OTHI, COOMIONATh MpaBWila TpU
pabote ¢ y4eOHBIM U JTabOpaTOPHBIM 000PYI0BAaHUEM;

YMEHHE BBIIBUTATh THUIIOTE3bl, TPOBEPSITh HUX HKCIEPUMEHTAIBHBIMUA CpPEICTBAMH,
dbopMynupys Ledb UCCIeI0BaHus, aHATM3UPOBATh MTOJIyYEHHBIE Pe3yJIbTAThl U JIeJIaTh BBIBOIBI;

YMEHHE Yy4acTBOBAaTh B Y4eOHO-HCCIENOBATEIBCKONW paboTe MO OMOJOTHH, DKOJIIOTUU U
MEAMIIMHE, MPOBOJMMON Ha 0a3e HIKOJBHBIX HAyYHBIX OOILIECTB, U MYyOJWYHO MPEACTABIATH
MOJTyYEHHBIC PE3yJIbTAThl HA YUCHUYECKUX KOH(EPECHIIHSIX;

YMEHHE OIIEHUBATh STHYECKHE aCTIEKThl COBPEMEHHBIX UCCIIEIOBAHUN B 001aCTH OUOIOTHH
U MEIUIMHBI (KJIOHUPOBaHHME, HCKYCCTBEHHOE OIUIOJOTBOPEHHUE, HANPABICHHOEC W3MEHEHHE
reHOMa U CO3/1aHue TPAHCT€HHBIX OPraHU3MOB);

YMEHHUE OCYILIECTBIATh OCO3HAHHBINA BBIOOp Oyrymieil nmpodeccroHalbHOM AeITeNbHOCTH B
oOnactu OMOJIOTUU, MEUIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUHU, CEIHCKOTO X0341iCTBa, MUIIEBON
MPOMBINIICHHOCTH, YTIYOJISITh TO3HABATENILHBIN HHTEPEC, HATIPABICHHBIN Ha OCO3HAHHBIN BHIOOD
COOTBETCTBYIOIICH MpodecCuu 1 MPOJ0JDKEHNE OMOJIOTUYECKOT0 00pa30BaHMUsl B OPraHU3aIMsIX
cpeaHero npogeCCHOHAIBLHOTO U BBICILIET0 00pa30BaHMUA.

[IpeameTHBIC pe3yIbTaThl OCBOEHUS YyueOHOTO npeameTa «buonorus» B 11 Knacce 10IKHBI
OTpaXkaTh:

c(OpMHUPOBAHHOCTh 3HAHHUI O MECTe U POJM OMOJIOTUU B CUCTEME €CTECTBEHHBIX HayK, B
(GbOpMUPOBAaHUN COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa, B TO3HAHWU 3aKOHOB
IPUPOJBI U PEUICHUH SKOJIOTMYECKUX MPOOJeM YelOBEYeCTBa, a TAKXKE B PEIICHUU BOIPOCOB
PaIMOHATLHOTO IPUPOIOTIOIB30BAHUS, U B (DOPMHUPOBAHUH IIEHHOCTHOTO OTHOIICHHUS K IIPUPOJIE,
o0lIeCTBY, YeNOBEKY, O BKJaJe POCCHUHCKUX U 3apyOeKHbIX YUYEHBIX-OMOJIOTOB B pa3BUTHE
OMOJIOTHH;

yMEHHE BJaJIeTh CUCTEMON OMOJIOTMYECKUX 3HAHUM, KOTOpas BKIIOYAET ONpeesieHUs U
MOHMMAHUE CYIIHOCTH OCHOBOTOJAralomuX OWOJOTHYECKUX TEPMUHOB W TOHSATHH (BUI,
sKocuctema, Owocdepa), Ouonormyeckue Teopuu (dBostonronHas Teopus Y. JlapBuHa,
CUHTEeTHUecKas Teopus 3Bomtonuu), yueHus (A. H. CeseproBa — 0 HyTsIX U HalpaBIECHUSX
spostonnu, B.W. Bepranckoro — o 6mocdepe), 3akoHbl (TeHETHYECKOTO paBHOBecHs k. Xapau
u B. BaiinGepra, 3aponbimeBoro cxonacrtsa K. M. boapa), npasuna (Munumyma HO. JluGuxa,
9KOJIOTUUYECKOW MUPaMUIBI SHEPTHH ), TUIOTE3bI (runoTe3a «mupa PHK» V. 'nnGepra);

YMEHHE BIIAJIETh OCHOBHBIMH METOJIaMU HAy4HOTO I[O3HAHUS, WCIOIb3YEMBIMU B
OMOJIOTUYECKUX MCCIEAOBAHUAX >KUBBIX OOBEKTOB U DKOCHCTEM (OMHCAHHME, H3MEpEHHUE,
HaOII0/IeHUE, SKCIIEPUMEHT), CIIOCOOAMU BBISBIICHUS M OIICHKH aHTPOMOTEHHBIX M3MEHCHH B
PUPOJIE;

YMEHHUE BBIACTATh CYIIECTBEHHBIC IPU3HAKU: BHUAOB, OHOrCOICHO30B, JKOCHCTEM U
ouocdepsl, CTAOMIM3UPYIONMIETO, IBIDKYIIETO M Pa3phIBAIOIIETO €CTECTBEHHOTO OTOOpa,
QIUTOMATPUIECKOTO ¥ CUMIIATPUUYECKOTO BU000PAa30BAHUS, BIUSHUS JBIKYIIUX CHIJ DBOJOIHUN



Ha reHO(OH] MOMYJSLIUHU, MPUCTIOCOOIEHHOCTH OPraHM3MOB K Cpele OOUTaHUs, YepeIOBaHuUs
HaIlpaBJICHUH 3BOJIIOLNH, KPYTOBOPOTA BELIECTB U MOTOKA YHEPTUU B 3KOCUCTEMAX;

YMEHHE YCTaHABINBATh B3aMMOCBSA3M MEX/1y MTPOLIECCAMU HBOJIIOLIMH, IBUKYILIUMU CHUJIaMH
AQHTPOIIOTEHE3a, KOMIIOHEHTAMH PAa3JIUYHbIX HSKOCHCTEM U MPUCIOCOOJICHUSAMU K HHUM
OpraHU3MOB;

YMEHHUE BBISBIIATH OTJIMYUTEIbHBIC PU3HAKU KHUBBIX CUCTEM, MPUCIIOCOOIEHHOCTh BUOB
K cpene oOurtaHusi, aOMOTHYECKHX M OMOTHYECKMX KOMIIOHEHTOB 3KOCHCTEM, B3aWMOCBS3EH
OpPTraHU3MOB B COOOIECTBAX, AaHTPOIIOI'€HHBIX U3MEHEHHH B 9KOCHCTEMAX CBOEH MECTHOCTH;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOLIUE apTyMEHThI, OMOIIOTUYECKYIO0 TEPMUHOJIOTHIO U
CHUMBOJIMKY JUIS JIOKa3aTEJIbCTBA POJCTBA OPTraHU3MOB pA3HBIX CHCTEMAaTHYECKUX TpPYIIL,
B3aMMOCBS3M OpPraHU3MOB M Cpebl OOMTaHUs, €AMHCTBA UYEJIOBEYECKUX pac, HEOOXOIUMOCTU
COXpaHEHHMsT MHOT000pa3us BHJOB M KOCHUCTEM KaK YCJOBHUS COCYIIECTBOBAHHUS MPHUPOIBI U
YeJI0BEYECTBa,

YMEHHUE peraTh OMOJIOTHYECKUE 3a/1a4H, BHISIBIATH IPUUYNHHO-CIICACTBEHHBIE CBSA3H MEKIY
UCCJIEyeMbIMU OMOJIOTUYECKUMU TPOLIECCaMU U SIBJICHUSIMH, JeNaTh BBIBOABI U IPOTHO3BI Ha
OCHOBAHMH MOJYYCHHBIX PE3yJIbTaTOB;

yYMEHHE BBINOJHATh JJAOOpaTOpHbIE U MPaKTUYEeCKHE padoThl, COOMI0IATh IMpaBUia MPH
pabote ¢ yueOHBIM 1 Ja00paTOPHBIM 000PYI0BaHHEM;

YMEHHE BBIIBUTaTh THUIIOTE3bl, MPOBEPSITh HUX HKCIEPUMEHTAJIbHBIMU CpPEICTBAMH,
bopMyIHpys 11eNb UCCIIeI0BaHMS, aHATTU3UPOBATh MOJyYCHHBIE Pe3yJIbTAaThl U I€1aTh BBIBOBI;

YMEHHE Y4YacTBOBaTh B Y4eOHO-HMCCIIEAOBATEIICKON pabdoTe Mo OMOJOTHU, DKOJIOTHH U
MeIUIHe, MPOBOAUMON Ha 0a3ze HIKOJBHBIX HAYYHBIX OOLIECTB, W MyOJHMYHO MPEACTABIATH
MOJTy4YEHHBIE PE3yJIbTAaThl HA YYEHUUYECKUX KOH(EPEHIINSIX;

YMEHHE OICHMBATh TUIOTE3bl W TEOPUU O TMPOUCXOXKICHUM >KU3HM, YEJIOBEKa U
YeJIOBEYECKUX pac, O MPUYMHAX, MOCIHEACTBHUSIX U CIOCO0ax MpeAOTBpAIleHUs TI00abHbBIX
U3MEHEHUH B buocdepe;

YMEHHE OCYLIECTBIISITh OCO3HAHHBIN BbIOOp Oyaymiel mpodecCuOHaIbHOM AesITebHOCTH B
001acTi OMOJIOTHH, KOJIOTUHU, IPHUPOJIOTIONB30BAHMS, MEAUIUHBI, OMOTEXHOJIOTUH, TICUXOJIOTHH,
BETEPUHAPHUH, CEIHCKOTO XO035SHCTBA, MUIIEBOW MPOMBIIIIICHHOCTH, YIITyOIsITh MO3HABATEIbHBIN
MHTEpEeC, HApaBJICHHBIA HAa OCO3HAHHBIA BEIOOP COOTBETCTBYIOLIEH MPO(ECCHH U MPOJOIIKEHHE
OMOJIOTMYECKOT0 00pa30oBaHUs B OPTraHM3AIUAX CPEIHEro MPOPECCHOHATHPHOTO M BBICIIETO
o0Opa3oBaHusl.



COJEPKAHUE OBYYEHUA
10 KUIACC

ConepxaHue MpPOrpaMMbl, BBIIECIEHHOE KYPCUBOM, HE BXOIWT B  IPOBEPKY
rocyaapcTBeHHOM utoroBoi arrecrauuu (I'MA).

Tema 1. buoJsiorusi Kak HayKa

CoBpeMeHHass OMONIOTHSI — KOMIUJIEKCHas Hayka. KpaTkas mcrtopusi pa3BUTHS OMOJIOTHH.
buonornueckue Hayku M u3yyaemble UMH Mpobiembl. DyHIaMEHTaNbHbIE, MPUKIAIHBIE U
MOVCKOBBIC HAYYHBIEC UCCIIECIOBAHMSI B OMOJIOTHH.

3HavyeHre OWOJIOTHH B (POPMUPOBAHWU COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. [Ipodeccun, cBs3annblie ¢ 6uoaoruell. 3HaueHre OUOIOTUH B IPAKTUUECKOM AEATEIbHOCTH
YEJI0BEKa: MEIULIUHE, CEJIbCKOM X0351CTBE, IPOMBILIIEHHOCTH, OXPaHEe MPUPOIBI.

JdemoHcTpauuu

[Toptpetsr: Apuctorens, Teodpact, K. JIunneit, XK. b. Jlamapk, Y. Japsun, Y. I'apseii, .
Mengens, B. U. Bepnanckwii, U. I1. I1aBnos, 1. . Meunukos, H. U. Basunos, H. B. Tumodees-
Pecosckuit, [Ixx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuubl u cxembl: «CBsi3p OMOJNIOTUU C APYTUMHU Haykammy», «CuctemMa OHOIOTHYECKHX
HayK».

Tema 2. ’KuBble cucTeMbl H X H3y4YeHHE

JKuBble cucTembl Kak mpeaMeT u3ydeHus: Ouonoruu. CBOMCTBA )KUBBIX CUCTEM: €UHCTBO
XMMHYECKOI'O COCTaBa, JUCKPETHOCTh WU ILEJOCTHOCTb, CIIOKHOCTbH M YHOPSJOYEHHOCTH
CTPYKTYpBI,  OTKpPBITOCTb, = CAMOOPTaHM3allUs, CaMOBOCIPOM3BEIECHUE, Pa3apakKMMOCTh,
MU3MEHUYUBOCTb, POCT U Pa3BUTHE.

YpoBHM OpraHu3allid >KUBBIX CHUCTEM: MOJEKYJIAPHbIA, KIETOYHbIA, TKAHEBBIM,
OpraHU3MEHHBIN, MOIYJISLHOHHO-BUI0BOM, YKOCUCTEMHBIN (OMOTreOICHOTHYCCKHIA),
o6uoctepnsiit. [Iponeccsl, npoucxoasmuye B KUBbIX cucTeMax. OCHOBHbBIE NMPU3HAKH >KUBOTO.
Kuzsep kak popma cymecTBoBaHUS MaTepuu. Hayku, u3ydaromire >KUBbIe CHCTEMbI Ha Pa3HbIX
YPOBHSIX OpPraHHU3aLUN.

Wzyuenue xuBbIX cucteM. Mertoasl Omonornueckoil Hayku. Habmiomenue, m3mepenmue,
SKCHEPUMEHT, CHCTEMAaTH3alus, MeTaaHanu3. [loHsTMe O 3aBUCMMOM M HE3aBHUCHUMOMU
nepemeHHoil. IlmanupoBanue skcnepumenta. [locraHoBka u mposepka rumnore3. Hynesas
runore3a. [lonsatue BEIOOPKHU U €€ AocToBepHOCTh. Pazopoc B 6roiornueckux naHHbix. OLeHka
JIOCTOBEPHOCTH IOJIyYEHHBIX pe3yibTaToB. [IpHuMHBI HCKa)K€HUS pe3ysbTaTOB dKCIIEPUMEHTA.
[ToHsiTHE CTATUCTUYECKOTO TECTA.

JdemoHcTpauuu

Tabmupr u  cxembl: «OCHOBHBIE TpPU3HAKU IKU3HU», «DBHOIOTHYECKHE CHCTEMBI»,
«CBoiicTBa KMBOW MaTepun», «YPOBHU OpPraHU3allUU KUBOM NMPUPOAbD, « CTpOEHNE )KUBOTHON
KJIETKW, « TKaHU )KUBOTHBIX», « CUCTEMBI OPTaHOB YEJI0BEYECKOTO OPraHu3May, «bruoreoneHosy,
«buocdepay, «MeToabl U3yUSHHS KUBOK TPUPOIBI».

O6opynoBanue: 1abopatopHoe 000pyAOBaHHUE IS TPOBEACHUS HAOMIOACHUH, N3MEPEHUH,
IKCIIEPUMEHTOB.

IIpakTuyeckas padora «lcnonp30BaHME pa3IUYHBIX METOJOB NPU H3YYEHUHU JKHUBBIX
CUCTEM.

Tema 3. buosorust KieTku

Kietka — cTpykTypHO-QOYHKIIMOHAIbHAS €AMHHIIA KUBOTO. MICTOpUS OTKPBITUS KIETKH.
PaGoter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Ilneiinen, P. Bupxon).
OCHOBHBIE TIOJIO’KEHUSI COBPEMEHHON KJIETOUHOM TEOPHUH.

MeTtoapl MOJIEKYJISIPHOM W KJIETOYHOHW OWOJOTHH: MHUKPOCKOMHUsS, Xpomatorpadusi,
anekTpodope3, METOA  MEYEeHbIX aToOMOB, auddepeHunansHoe  HEHTpU(YTHPOBAHHE,
KyJIbTUBHUPOBAHUE KJIETOK. M3yueHue (UKCUpOBAHHBIX KiemoK. DNEKTPOHHAs MHUKPOCKOIIHS.
Kongokanvnaa muxkpockonus. Bumanvhoe (npusicusznennoe) usyyeHue Kiemox.



JdemoHcTpauuu

[loptpetsl: P. I'yk, A. JleBenryk, T. IlIBann, M. lllneiinen, P. Bupxos, K. M. bap.

Tabmumpl 1 cxembl: «CBETOBON MHUKPOCKOI», «IJIEKTPOHHBIA MHUKpOCKom», «Mcrtopus
Pa3BUTHUS METOJAOB MUKPOCKOTTHI.

OO6opynoBaHHe: CBETOBOM MHKPOCKOI, MHKpPOIpPENapaTbl PACTUTENbHBIX, KUBOTHBIX U
OaKTepHaIbHBIX KIETOK.

IIpakTuyeckasi padora «l3ydeHue METOMOB KJIETOUYHOW Oumosioruu (Xpomatorpadmusi,
anekTpodopes, nudpdepenimansHoe eHTpudyruposanue, [TLP)».

Tema 4. XuMu4ecKkasi OpraHu3anms KJIeTKU

XHUMHUYECKUHN COCTaB KIETKU. Makpo-, MUKpPO- U yJIbTPaMUKPOdJIEMEHTHI. Bona u e€ poib
KaK pacTBOPHUTENS, peareHTa, y4yacTHe B CTPYKTYPUPOBAaHUHU KIETKU, TEIJIOPETYJISLNH.
MuHepanbHbIe BEIIECTBA KIETKHU, UX OUOIOrHYecKas poib. Poibh KATHOHOB M aHHOHOB B KJIETKE.

Opranuueckue BelecTBa KJIETKU. buomorndyeckue noiumepsl. benkn. AMUHOKUCTOTHBIN
coctaB OenkoB. CTpykTypbl OenkoBod Moisekynbl. IlepBuunas crpykrypa Oenka, MenTuaHas
CBA3b. BTOpuuHas, TpeTW4Has, deTBepTUYHAas CTPYKTyphl. [leHaTypanms. CBoiicTBa OEIKOB.
Knaccudukanus 6enkos. buonorndeckue GpyHkuuu 6enkoB. [lpuonoi.

YrneBoapl. MoHOCaXapuabl, AUCaXapuabl, OJUTOCAXapyIbl U oymcaxapuabl. OOuui miaxn
CTpOCHUS U (PU3UKO-XUMUYECKHE CBOMCTBA YIIIeBO0B. bronorndeckue GyHKIIUN yTIEBOIOB.

Jlunu e IMuapodunsHO-THIPOPOOHBIE CBOMCTBA. Knaccudukammst  nmunmmos.
Tpurnunepunasl, pochoaunuabl, BOCKU, cTepouibl. bruonornyeckue ¢pynkuun nmununos. OOmme
CBOMCTBa OHWOJIOTMYECKUX MEMOpaH — TEKydecTb, CIIOCOOHOCTh K CaMO3aMBIKaHUIO,
MOJIYIIPOHUIIAEMOCTb.

Hykneunosbie kucnotel. JJHK u PHK. CrpoeHue HykIE€MHOBBIX KUCIOT. Hykii€eOoTHIBI.
[punuun kommuiementapaoctu. IIpaBmiio Yapragda. Crpykrypa JAHK — nBoiinas crupaib.
Mecronaxoxaenue u ouonorndeckue Gpynkuu JJTHK. Bunsr PHK. ®ynknun PHK B kieTke.

Crpoenne monekynsl AT®. Makpospruueckue cBs3u B Mmojiekysie AT®. buonornueckue
byakumn  AT®. BoccraHoBiIeHHBIE TMEPEHOCUYMKH, UX (YHKIMU B KIeTKe. J[pyeue
HyKneozuompugocgpamor  (HTD). CexBenupoBanue  JIHK.  Memoowr  ecenomuxu,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CtpykTypHas OuoNIOTHS: OMOXUMHYECKHEe W OMO(pU3MUECKHUEe HCCIEAOBAHHS COCTaBa U
IIPOCTPAHCTBEHHON CTPYKTYypbl Ouomonekyn. Modenuposanue cmpykmypol u  @yHKYul
buomonexyn u ux komniekcos. Komnvromepmuwiti Ouzaun u opeanuieckuii Cunmes OUOMONEKYL U UX
HenpupoOHbvLX AHAN0208.

JdemoHcTpauuu

[Toptpetsr: JI. [Tonunr, k. Yorcon, @. Kpuk, M. Yunkunc, P. ®pauknun, @. Canrep, C.
[Ipy3unep.

Huarpammbl:  «PacnpenesneHe XUMHYECKUX DJIEMEHTOB B HEXHBOW MIPUPOIEH,
«PacnpeneneHre XUMUYECKUX JIEMEHTOB B )KUBOU MIPUPOAEY.

Tabmuer u cxembl: «llepuonuyeckass Tabauna XUMHYECKHX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJIBl BOJBD», «BelmecTtBa B cocTraBe OpraHu3MoB», «CTpoeHHE MOJIEKYIBl OelKay,
«CTpyKTYyphl OEITKOBOW MOJIEKYJB, «CTpOCHHE MOJEKYJ YIJIeBOJOB», «CTpOoeHHE MOJIEKYII
aununoBy», «HykienHoBble KUCTOTH, «CTpoeHre MONIEKYIbl ATD».

OO6opyaoBaHue: XMMUYECKas ITOCYy1a U 000Py1I0BaHHE.

JlabopaTopnasi paboTa «OO0HapyxeHHEe OETKOB C TTOMOIIBIO KAY€CTBEHHBIX PEAKITHIN.

JlaGopaTtopHasi padora «VccinenoBaHue HYKJIEMHOBBIX KHUCIOT, BBIICJICHHBIX U3 KJIETOK
Pa3JIMYHBIX OPTaHU3MOBY.

Tema 5. Ctpoenue 1 QyHKIUHN KJIETKHU

Tumnel KIETOK: 3yKaproTHYecKass W mpokapuoTuueckas. CTpyKTypHO-(YHKIIMOHATLHBIC
00pa3oBaHMs KIETKH.

CtpoeHue mpoKapUOTHUECKON KieTku. KietouHas cTeHka OakTepwii ©  apxeil.
OcobeHHOCTH CTpOEHUS TeTepOoTPOPHON M aBTOTPODHON MPOKAPHOTUUECKUX KJIETOK. MecTo u
pOJIb IPOKAPUOT B OMOLIEHO3aX.



Crpoenune u QpyHKIIMOHUPOBAHKUE DYKAPHOTHUECKOW KiIeTKHW. [Ima3zmarndeckas MmeMmOpaHa
(mmazmanemma). CTpykTypa IUIa3MaTHdeckod wmemOpanbl. TpaHCIOPT BEHIECTB uepe3
MJIa3MaTHYeCKyl0 MeMOpaHy: mnaccuBHbBIA (muddysus, obmeruénnas mauddysus), aKTHBHBINA
(mepBUYHBIA U BTOPUYHBIN aKTUBHBIA TpaHcmopT). [lomynponunaemocts memOpanbl. PabGora
HaTPHUI-KaTUEBOTO Hacoca. IHIOIMTO3: MUHOIUTO3, (GaronuTos. Dk3onuTo3. Kinerounas creHka.
CrpykTypa v QyHKIHUU KIETOYHOW CTEHKU pacTEHUH, rprOoOB.

[urommaszma. I{uro3onb. Ilutockener. JIBmwkeHue nuToruia3mbl. OpraHowabl KIETKH.
OnHOoMeMOpaHHbBIE OpraHOWbI KIETKU: dHAomnazMatudeckas ceth (JI1C), anmapar [Nombmxu,
JU30COMBI, UX CTpoeHHe W (yHKUIUHU. B3auMoCBsS3b OJHOMEMOpPAHHBIX OPraHOWIOB KIIETKH.
CrpoeHre TpaHyJISpPHOTO peTHKyIyMa. Mexanusm nanpasnenus 6enkoe ¢ OIIIC. Cunres
pactBopuMbIX  OenkoB. CHHTE3  KJIETOYHBIX  MeMOpaH. [maakuii  (arpaHyJsIpHBIN)
SHJIOMIIA3MaTHYeCKUi peTukyinyMm. CekperopHas ¢yHKIus anmapara [onbmku. Moougukayus
oenxoes 6 annapame I onvooucu. Copmupoexa benkos 6 annapame I onb0xcu. TpaHCTIOPT BENIECTB
B KJIeTKe. Bakyonu pactutenbHbIX KieTok. Kierounsiii cok. Typrop.

[ToryaBTOHOMHBIE OpPraHOMJIBI KJIETKH: MUTOXOHIPHM, TIIACTHIbL. [Ipoucxodcoenue
mumoxouopuui u niacmuod. Cumoduocenes (K.C. Mepeockosckuii, JI. Mapeynuc). CtpoeHue u
GYyHKIUM  MUTOXOHIApUA U miacTuiA. [lepBuuHble, BTOPUYHBIE M CJIOXKHBIE ILIACTHJbI
(OTOCUHTE3UPYIOIMUX JYKAPUOT. XJIOPOIUIACTHI, XPOMOIUTACTHI, JICWKOIJIACTHI  BBICIIMX
pacTeHuH.

HememOpannbie opranouzsl kietku CtpoeHue M QyHKIMM HEMEMOpPaHHBIX OPraHOWIOB
KieTku. PubGocombl.  [lpomescymounvie guramenmor. MuxkpoduiaMeHTbl. AKmuHoGvle
MuKpoghunamenmsi. MBIILICUHbIE KICTKU. AKMUHOBble KOMNOHEHMbl HEeMbIUEUHbIX KAEmOK.
Mukpotpy6ouku. Krnerounsrii mentp. CTpoeHHWE U JBW)XCHHE JKTYTHKOB W PECHHUYEK.
Muxkpotpy06ouku nurtoriasmsl. Llentpuons. benku, accoyuuposannvie ¢ MUKpoguiameHmamu u
mukpompyboukamu. Momopmvie 6enku.

Anpo. Obosouka sipa, XPOMATHUH, KApUOILIA3Ma, SAPBIINIKU, UX CTPOCHUE U (DYHKIUH.
Snepublii 6enKoBBIM MaTpuKc. [IpocTpaHCTBEHHOE PACIOIOKEHHE XPOMOCOM B HMHTEp(ha3HOM
sape. Jyxpomamun u 2cemepoxpomamun. BeIKU XpomMaTHHA — TUCTOHBIL. JuHamuxa s0epHouU
0bon0uKkU 8 Mumose. foepHuiti mpancnopm.

Knerounsie  BiitoueHus. CpaBHUTENbHAs  XapaKTEPUCTUKA  KJIETOK  DYKapHOT
(pacTUTenBHOM, )KUBOTHOM, TPUOHOI).

JdemoHcTpauuu

[Toptpetsi: K.C. MepexkoBckuii, JI. Maprymuc.

Tabmuubl u cxembl: «CTpoeHHE SYKapHOTHUECKOH KIeTKn», «CTpoeHHe KUBOTHON
KJIETKW», «CTpOE€HHUE paCTUTENBHON KIETKW», «CTpoeHne MUTOXOHIpUNY, «Anpoy, «CTpoeHue
MPOKAPUOTUUYECKON KIIETKI.

OO6opynoBaHue: CBETOBOM MHKPOCKON, MHKpPOIpernapaThl PacTUTENbHBIX, KHUBOTHBIX
KJIETOK, MUKpPOTIpenaparbl 0aKTepUaTbHBIX KIETOK.

JlaGopaTtopHas padora «/3yueHne cTpoeHHS KJIETOK pa3IuYHbIX OPraHU3MOBY.

IIpakTnyeckas padora «/3ydeHne CBONCTB KJIETOYHONH MEMOpaHbD».

JlaGoparopHasi padora «lccienoBanue Imiaa3Moiin3a U JEIMIa3MOJIM3a B PACTUTEIbHBIX
KJIETKaxX.

IIpakTHyeckas padora «/3yueHue ABUKEHUS LUTOIUIA3MbI B PACTUTENIBHBIX KIETKAX).

Tema 6. O0MeH BellecTB U NpeBpallieHue JHEPIruu B KJIeTKe

AcCCUMWISINS U TUCCUMUISIIIUS — JIBE CTOPOHBI MeTabonu3ma. Tumbl oOMeHa BEIIeCTB:
aBTOTPOGHBIN U TeTepOoTPO(HBIA. YuacTue KUCI0poa B OOMEHHBIX Mpolieccax. DHEPreTHIECKOe
obecrieueHnue kieTku: npespamieHue AT® B oOMeHHBIX nporieccax. DepMeHTaTHBHBIN XapaKTep
peakiuii kieroyHoro Merabonuzma. @epMeHThI, UX CTPOCHUE, CBOMCTBA M MEXaHU3M JCHCTBUS.
Kodepmentsl. OTnnuns ¢pepMEeHTOB OT HEOpPraHMYECKUX KaTajau3aToOpoB. belku-akTuBaToOphl U
OCNKU-UHTHOUTOPBI. 3aBUCHUMOCTh CKOPOCTH (DEpMEHTATHBHBIX pEAKIUi OT pa3IMuHbIX
(bakTopoB.



[lepBUYHBIN CHUHTE3 OPraHMYECKUX BEIIECTB B KIETKE. DOTOCUHTE3. AHOKCUSEHHBIU U
oKcucennvlll  pomocunmes 'y obaxmeputi. Ceemocobuparowue nueMeHmvl U NUSMEHMbl
peaxkyuonHoz2o yenmpa. Ponp xmopomactoB B mporecce GotocunTe3a. CBeToBas U TEMHOBas
dazel. @omoovixanue, Cs., Cs. u CAM-munvr pomocunmesa. [IpoagyKTUBHOCTD (HDOTOCHHTE3A.
Brustaue pa3nuunbix GpakTopoB Ha CKOPOCTh (OTOCHHTE3a. 3HaUeHHEe (DOTOCHHTE3A.

XemocuHTe3.  PazHoOOpa3ume  OpraHM3MOB-XEMOCHHTETHUKOB:  HUTPHQPUITUPYIOIIHE
OakTepuu, xeye300akTepun, cepoOaKTEpHUr, BOJOPOAHBIC OaKkTepru. 3HAYCHHE XEMOCHHTE3a.

AmnaspoOHble opraHu3Mbl. Buabl Oposkenus. IIpoayKTsl OpokeHHUsI U UX HMCIIOJIb30BAaHHE
YEIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHWU3MBI KaK OOBEKTHl OHMOTEXHOJOTHH W BO3OYIUTEIH
00JIe3HEH.

AdpoOHBIE OpPraHW3Mbl. JTambl YHEPreTHYECKOro oOMeHa. [loAroToBHTENbHBIA ITarl.
['mukonu3 — 6eCKUCIOPOIHOE pACIIEINICHUE TIIFOKO3bI.

buonoruueckoe okucieHue, WiIM KIETOYHOE JbIXaHue. Ponb MUTOXOHIpUi B mpoleccax
Oouonornyeckoro okucieHus. Lluximdeckue peakunu. OxucauTenbHOe (GochOopUINpOBaHHE.
Onepeuss membpannoeo epaouenma npomonos. Cunmes ATD: paboma npomomnnou ATD-
cunma3zvl.  llpeumymiectBa a’poOHOro MyTH OOMEHa BEIIECTB MeEped  aHadPOOHBIM.
D¢ hEeKTUBHOCTH YIHEPTETUIECKOTO OOMEHA.

JdemoHcTpauuu

[Toptpetsr: k. [Tpuctim, K. A. Tumupsizes, C. H. Bunorpaackuii, B. A. Durensrapar, I1.
Murtuen, I'. A. 3aBap3uH.

Tabmumpl 1 cxeMbl: «DoTOoCHHTE3», «DHEpreTHUecKuii oOMen», «buocuHTe3 Oenmkay,
«Ctpoenue GpepmeHTay, «XeMOCUHTESY.

OO6opynoBaHue: CBETOBOM MUKPOCKOII, 000pyA0BaHUE /ISl PUTOTOBIICHHUS TOCTOSIHHBIX U
BPEMEHHBIX MUKPOIIPEapaToB.

JladopaTopnasi pa6ora «/3yueHne KaTaIMTUIECKOW aKTUBHOCTH (DEpMEHTOB (Ha MpUMepe
aMuUJIa3bl WIM KaTanasbl)y.

JladopaTtopnasi pabGora «l3ydeHue ¢GepMEHTATUBHOTO pACIICIICHUS TEPOKCHIIA
BOJIOPOJIa B PACTUTENBHBIX U )KUBOTHBIX KIETKAX.

JladopaTopnasi padora «CpaBHeHHE TTPOLIECCOB (DOTOCHHTE3A U XEMOCHHTE3a».

JlaGopaTopnasi pa6oTa «CpaBHEHHE TPOIIECCOB OPOKCHUS U JBIXAHHS.

Tema 7. HacinencrBenHast uHGopManus U peaju3anus eé B KJIeTKe

Peaknun matpugHoro cunresa. [IpuHIMN KOMIUIEMEHTAPHOCTH B PEAKIUAX MATPUYHOTO
cuHTe3a. Peanmmzamms HacneAacTBeHHOM wWH(popManuu. ['€HeTHMYeCKH KOJ, €ro CBOMCTBA.
Tpanckpunuus — Matpuunbelid cunTe3 PHK. IlpuHIMNOBI TpaHCKPUNIMKM: KOMILIEMEHTAPHOCTb,
AHTUNAPAUIETIBHOCTh, ACUMMETPUYHOCTh. Co3pesanue mampuunvix PHK 6 syxapuomuueckou
kiemxke. Hexooupyrowue PHK.

Tpancnsamus u e€ sranbl. Yuactue TpancnoptHbeix PHK B OnocunTese Genka. YcmoBus
6uocunresa 6enka. Koguposanue amuHokucnot. Ponb pubocom B GnocuHTe3e Oemka.

Coepemennvie npedcmasnenus o cmpoeHuu ceos. OpraHu3ais TeHoMa y MPOKapuoT U
9YKapHOT. Perynsius ak THBHOCTH T€HOB y pokapHoT. I unoresa onepona (®. Kakoo, XK. Mano).
MonexynapHvlie mexanusmvl 3KCnpeccuu 2eHos y dykapuom. Ponv xpomamuna 6 pezynayuu
pabomul eenos. Perymnsmust o0OMEHHBIX MPOIIECCOB B KileTKe. KileTouHslii romeocTas.

Bupycbl — HekiieTouHble (OPMBI KU3HU U 0OMUTaTHbIe mapa3uthl. CTpOeHHE MPOCTHIX U
CIIOKHBIX BHPYCOB, DPETpPOBUPYCOB, OakrepuodaroB. Kuszuenmwiti yukn JIHK-codepacawux
supycos, PHK-codepoicawux eupycos, bakmepuogazos. Obpamuas mpanckpunyus, pegepmasa,
unmezpasa.

BupycHsbie 3a001eBaHus 4enoBeKa, ’KUBOTHBIX, pacTteHuit. CITN I, COVID-19, connansHbie
¥ MEIUIIUHCKHUE MTPOOIIEMBI.

buoungopmamura: unmezpayus u ananuz ooavuux maccusos («bigdata») cmpyxmypHuvix
buonocuueckux oannvix. Hanomexunonozuu 6 buonozuu u meouyune. Ilpoepammupyemvie pynxyuu
benxos. Cnocobwvl 00cmasku 1ekapcma.

JdemoHcTpauuu



[Toptpetsi: H. K. Konbuos, /1. . iBaHOBCKUI.

Tabmunet u  cxembl:  «buocuHTes Oenka», «l'eHetmueckuii kom», «Bupyce,
«baktepuodarmy.

IIpakTyeckas padora «Co3gaHue MOAEIU BUPYyCay.

Tema 8. /Ku3HeHHBIH HUKJI KIETKH

Knerounsnii mwkn, ero mepuonsl u peryisius. HMatepdaza m muros. OcoOeHHOCTH
mpoIrieccoB, npoTtekaronux B uHTepdasze. [loaroroska kietku k aeneHuro. [IpecuHTeTnYecKnii
(MTOCTMUTOTUYECKUIN), CUHTETUYECKMH W TOCTCHHTETHYECKUH (IIPEMUTOTUYECKUN) MEePHOIbI
uHTepha3bl.

Marpuunenii  cunre3 JHK —  perumkaums.  Ilpunnunel  perumkanuu — JHK:
KOMIJIEMEHTAPHOCTb,  MOJYKOHCEPBAaTUBHBIA  CUHTE3, AHTHUIIAPAUIEIBHOCTh. MexaHu3m
perukanuu JIHK. Xpomocomsl. Ctpoenne xpomocoM. TernoMepsl ¥ TenoMepasza. X poMOCOMHBIH
Ha0Op KJIETKH — KapHOTHUIl. JIUTUIOWIHBIN U TaluIOMIHBI HaOOpHl XpOMOCOM. ['OMoJIOrHYHbBIC
XpoMocoMsl. [1os10BbIE XpPOMOCOMBL.

Henenne kierkn — mMuto3. CTagum MHUTO3a U NPOUCXOIAIIME B HUX IMPOLECCHL. THIBI
muTo3a. Kapuokunes u nutokrnues. buonornueckoe 3HadeHUE MUTO3a.

Perynsmuss MutoTHueckoro unukia kietkd. [IporpamMmmupyemas kierouyHas rubenbp —
arnomnTo3.

Knerounoe sapo, XxpoMocoMmbl, GyHKIIMOHANIbHAS TEHOMUKA. Mexanuzmvl nponugepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas xiemxa» — buoungopmamuvecxkue
Mooenu hYHKYUOHUPOBAHUSL KIEMKU.

JdemoHcTpauuu

Tabmumpl 1 cxembl: «KU3HEHHBIM UK KIETKH», «MuT0o3», «CTpoeHHE XPOMOCOMY,
«Penmukamus JJHK».

OO6opyaoBaHue: CBETOBOW MHKPOCKOI, MHUKpoIpenaparbl: « MUTO3 B KJIETKax KOpeIKa
TyKay.

JlaGopaTtopHas padora «/3yueHne XxpoMOCOM Ha TOTOBBIX MUKPOIIpENapaTaxy.

JlabopaTopnasi pa6ora «HaOmroneHne MuTo3a B KIETKAaX KOHUMKA KOpeIIKa Jyka (Ha
TFOTOBBIX MUKpOIIpEnaparax).

Tema 9. Ctpoenue u pyHKIMH OPraHu3MOB

buonornueckoe  pasHooOpazue  opraHu3moB. OJHOKJIETOYHbIE, KOJIOHHAJIbHEIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOEHUS U KUZHEIEATEIbHOCTH OJHOKJIETOUHBIX OpraHu3MoB. bakrepuu,
apxeu, OJIHOKJICTOYHBIC TPUOBI, OJHOKJIETOYHBIE BOJOPOCIH, IPYTUe MPOTUCTHL. KomoHnansHbIe
OpraHU3MBI.

B3anMocBs3b yacTeii MHOTOKJIIETOYHOIO OpraHu3ma. TkaHH, OpraHbl U CUCTEMBI OPraHOB.
OpranusM Kak enuHoe 1enoe. ['omeocras.

Tkanu pacreHuil. Tumbl pacTUTENBHBIX TKaHEW: oOpa3oBaTeNnbHas, MOKPOBHAS,
MPOBOAsIIAs, OCHOBHasA, MexaHuueckasd. OCOOCHHOCTH CTPOEHMsI, QYHKIHMH M pacroyiOKeHUs
TKaHE! B OpraHax pacTEHUM.

TkaHM KUBOTHBIX U YEJIOBEKA. TUIBI )KUBOTHBIX TKAHEW: JMUTEINATIbHAS, COSUHUTEIbHAS,
MbIlIeYHass, HepBHas. OCOOCHHOCTH CTPOCHUs, PYHKIIMA U PACIIONOKECHHsSI TKAaHEH B OpraHax
JKUBOTHBIX U YEJIOBEKA.

Opranbl. BereratuBHbie U reHEpaTUBHBIE OpraHbl pacTeHU. Opranbl U CUCTEMbI OPraHOB
JKUBOTHBIX U yesnoBeka. OyHKIUM OpraHOB U CUCTEM OPIaHOB.

Onopa tena opranusmoB. Kapkac pactenuii. CkeneTbl OJHOKJIETOUYHBIX 1 MHOTOKJIETOYHBIX
J)KUBOTHBIX. HapyHbIii 1 BHyTpeHHUH ckeneT. CTpOEeHHUE U TUIbI COIMHEHUS KOCTEH.

JIBuKeHHEe OpraHu3MOB. JIBMKEHHE OJHOKJIETOYHBIX OPTraHW3MOB: aMEOOHIHOE,
KTYTUKOBOE, pECHHUYHOE. J[IBH)KEHHE MHOTOKJIETOUYHBIX PACTEHUN: TPONMU3MBI M HACTHUH.
JIBuKeHre MHOTOKJICTOYHBIX JKUBOTHBIX M U€JIOBEKA: MbIlieuHas cucrema. Pednexc. CkeneTHbie
MBIIIIIIBI U UX padoTa.



[Intanue opranm3moB. Ilormomenue BOAbI, YTIEKUCIOrO ra3a U MUHEPAIbHBIX BELIECTB
pactenusmu. I[lutanue >XUBOTHBIX. BHYTpHUIIOIOCTHOE W BHYTPHUKJIETOYHOE MHUIIECBApPEHUE.
[InTaHne NMO3BOHOYHBIX XUBOTHBIX. OTAENbI MUINEBAPUTENBHOTO TpakTa. llummeBaputenbHble
»enesbl. [IumeBapurenbHas cuctemMa 4eaoBeKa.

Jpixanue opranu3MoB. [[pixanue pacrenuid. Jprxanue sxuBOoTHBIX. Juddy3us ra3oB yepe3
noBepxXHOCTh KJeTku. KokHoe apixanue. [lpixarenbHas moBepxHOCTh. XKabepHoe u nérouHoe
JbpIXaHue. JIpIXaHWe IO03BOHOYHBIX JKMBOTHBIX M YEJIOBEKA. OBOJIOLMOHHOE YCIOKHEHHE
CTPOEHHUS JIETKUX IMO3BOHOYHBIX >KMBOTHBIX. JIpIXxaTenpHasi cucTeMa uejoBeka. MexaHusm
BEHTWISILIMM JIETKUX Y NITUI U MIIEKONUTAIOMUX. Perynanus npixanus. J{pixaTenbHble 00bEMBI.

TpaHcnopT BelEeCTB Y OpPraHU3MOB. TpaHCHIOPTHBIE CHUCTEMBI pacTeHuM. TpaHCnopr
BEILECTB y )KUBOTHBIX. KpoBeHOCHas cuctema u e€ opransl. KpoBeHOCHas cucTema Mo3BOHOYHBIX
KHUBOTHBIX M 4yenoBeka. Cepjle, KpOBEHOCHBIE COCYIbl U KpoBb. Kpyrm kpoBooOpareHus.
OBOJIIOIIMOHHBIE YCIIO)KHEHUSI CTPOEHUS KPOBEHOCHOM CHCTEMBI MO3BOHOYHBIX JKUBOTHBIX.
Pabora cepaiia u e€ perysiusi.

Breinenenne y opranusmoB. Beigenenue y pacteHuil. BeigeneHue 'y KMBOTHBIX.
CoxkpatutenbHbie Bakyoau. Opransl BeaeneHus. OUIbTpals, CeKpelus 1 00paTHOE BCAChIBAHNE
KaK MeEXaHHU3Mbl paboThl OpraHoB BbiaeneHUs. CBs3b MOJOCTH Tejla C KPOBEHOCHOW U
BBIJICIUTENILHOM CcUCTeMaMU. BbljeneHne y MO3BOHOYHBIX KUBOTHBIX W uenoBeka. [loukw.
Crpoenue u pyakuunonupoBanue Hepona. OO6pa3oBaHHE MOUYH y YETIOBEKA.

3ammTa y OpraHu3MoB. 3alluTa y OJHOKJIETOYHBIX OpraHu3MoB. Criopbl OaKTEepHid M IUCTHI
MpOCTEUINNX. 3alluTa y MHOTOKJIETOYHbIX pacteHuid. Kyrtukyna. CpenctBa macCMBHOM M
XAMHUYECKOU 3aIUThI. OUTOHITU/IBI.

3amnTa y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI M UX TPOU3BOAHBIE. 3aIUTA OPTAHU3MA
or Oone3neil. MMmmyHHas cucrema uenoBeka. KIeTOYHBII W T'yMOpalbHBIA HMMMYHHTET.
Bpoxnaéaapiii W TpHOOPETEHHBIM  CceM(PUYSCKUNA HWMMYHUTET. Teopus KIOHAIBHO-
cesnektuBHOro ummynurera (I1. Opnux, @. M. bepuer, C. Tonerasa). BocnanuTenbHble OTBETHI
opranu3MoB. Posib BpoxkXIEHHOTO UMMYHHUTETA B Pa3BUTHUN CUCTEMHBIX 3a00JI€BaHU.

Pazgpaxkumocte M peryisiiuss 'y Opranu3smMoB. Pa3gpakumocTh y OJHOKJIETOUYHBIX
opranu3moB. Takcucel. Pa3apakuMOCTh U peryysinusg y pacTeHuil. POocToBbIe BemeCTBa M UX
3HauYEHUE.

HepBHast cucrema u pediexkropHas peryisuus y >KUBOTHBIX. HepBHas cuctema u eé
OTJeNbl. DBOJIIOLIMOHHOE YCJIOXXKHEHUE CTPOEHUS HEPBHOM CHUCTEMBl y XUBOTHBIX. OTaemsl
TOJIOBHOT'O MO3Ta MO3BOHOYHBIX XUBOTHBIX. Pediekc u pedrexkropnas nyra. bezycrnoBHbie u
YCIIOBHBIE PE(IICKCHI.

['ymopasibHast peryssiiuss M SHIAOKPHHHAs CUCTEMa JXUBOTHBIX U 4enoBeka. JKenesbl
OHIOKPUHHOM CHUCTEMBI M HMX TIOPMOHBI. JlelicTBUE T'OpMOHOB. B3auMOCBs3bp HEpPBHOU U
SHIOKPUHHOM cucTeM. [ unoTtanamo-runodusapHas cucTeMa.

JdemoHcTpauuu

[Toptper: NU. I1. [1aBnos.

Tabmumer U cxeMmbl: «OJTHOKIETOYHBIE BOAOPOCIH», «MHOTOKJIETOYHBIE BOJOPOCINY,
«baktepun», «lIpocreitmme», «Opranbl IBETKOBBIX pacTeHui», «CHCTeMbl OpraHoB
IIO3BOHOYHBIX KMBOTHBIX», «BHyTpeHHee CTpoeHHe HaceKoMbIx», «TkaHM pacTeHUN»,
«KopneBbie cuctembl»y, «CtpoeHue ctebnss», «CTpoeHHE IHMCTOBOM IUIACTUHKMY», «TkaHu
JKUBOTHBIX», «Ckener uyenoBekay, «llumeBaputenbHas cucrema», «KpoBeHocHas cucremay,
«JlpixatenpHast cucrtema», «HepBHas cucremay, «Koxa», «Mplmednas cucremay,
«BpraenurensHas cuctemMa», «DHIOKPUHHAs cucTemay, «CTpoeHue MbIIIbD, « MMyHUTETY,
«KunmeynononoctHele», «CxeMa nUTaHus pacTeHUi», «KpOBEHOCHBIE CUCTEMBI IMO3BOHOYHBIX
KUBOTHBIX», «CTpoeHue ruapoe», «CTpoeHue IuiaHapun», «BHyTpeHHee cTpoeHHue J0KIEeBOro
yeps», «HepBHas cucrema pwid», «HepBHas cucrema msrymku», «HepBHas cucrema
npecMmbIkaromuxcs», «HepBHas cucrema nrtuny», «HepBHas cucrteMa MIIEKONUTAIOIIUX,
«HepBHas cuctema yenoBekay, «Pediekcy.



O6opynoBaHHe: CBETOBOW MHKPOCKOI, MUKpONpEnaparbl OJHOKIETOYHBIX OpPraHU3MOB,
MHUKpOIpenaparsl TKaHeH, paKOBUHBI MOJUTIOCKOB, KOJUIEKIIMH HACEKOMBIX, UTJIOKOXKHUX, JKHUBbBIC
9K3EMILIIPhl KOMHATHBIX PAaCTEHU, TepOapuu pacTeHUN pa3HbIX OT/ENIOB, BJIaKHbIE MTperapaThl
JKUBOTHBIX, CKEJIEThI TO3BOHOYHBIX, KOJUIEKIINK OECIIO3BOHOYHBIX KUBOTHBIX, CKEIIET YEIOBEKa,
o0opyAoBaHKE 7151 IEMOHCTPAIIMK TOYBEHHOTO U BO3AYIIHOIO MUTAHUS PaCTEHUH, paclierIeHus
Kpaxmasia u 0enKoB Mo AecTBUEM (EepMEHTOB, 000PYAOBaHHE AJIS JEMOHCTPAIIMU OIBITOB O
U3MEPEHHUIO JKU3HEHHOW EMKOCTH JETKUX, MEXAaHM3Ma [IbIXaTEJbHBIX JBM)KCHUH, MOJENIN
TOJIOBHOT'O MO3Ta Pa3INYHbBIX )KUBOTHBIX.

JlaGoparopHas padora «/3yueHue TkaHeil pacTeHUI.

JlabopaTopHasi padora «/3yueHne TkaHel KUBOTHBIX».

JlaGopaTtopHas padora «/3yueHne opraHoB IBETKOBOTO PACTEHUSI.

Tema 10. Pa3MHOKeHHe U pa3BUTHE OPraHU3MOB

®dopMbI pa3MHOXKEHHUSI OPTAaHU3MOB: Oecrionoe (BKJIr0Yas BEreTaTUBHOE) M TT0JIOBOE. Buibl
0ecIoIoro pa3MHOKEHUS: TIOYKOBAHUE, CIIOPYJISIHS, (pparMeHTaus, KIOHHPOBaHHUE.

[TonoBoe pasmuoxkeHue. IlonoBeie kieTku, Wi ramersl. Meito3. Cragum Meio3sa.
[ToBenenue xpomocom B Meitosze. Kpoccunrosep. buonornueckuit cMmbica Meifo3a U MOJIOBOrO
nponecca. Meio3 u ero MecTo B dKHU3HEHHOM IIMKJIE OPTaHU3MOB.

[IpenzapoapieBoe pasputue. ['amerorenes y uBOTHBIX. [1o0oBbIE jxene3bl. OOpazoBaHue
Y pa3BUTHE MOJOBBIX KJIeTOK. CriepMarorene3 u ooreHe3. CTpoeHue MoJI0BbIX KIETOK.

OmtoioTBOpEeHNE M AMOPHOHAIBHOE Pa3BUTHE KUBOTHBIX. CIOCOOBI OIIIOIOTBOPEHUS:
Hapy’KHoOe, BHyTpeHHee. [lapTeHorenes.

WnauBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOJIOTHS — HayKa O Pa3BUTHU
opranu3MoB. Mopghozenes — o0na u3 enasnvix npodem amopuonocuu. Konyenyus mopgpoeenos u
Mmooenu mopgoeenesza. Ctaauu SMOpHOTeHe3a JKUBOTHBIX (Ha MpuMepe Isarymiku). JpoOnenue.
Tunsl apobnenus. [emepmunuposannoe u nedepmunuposanuoe opodnenue. brnacmyna, munol
onacmyn. OcCOOEHHOCTH IPOOJICHUS MIIEKONMUTAIOMIUX. 3apOJIbINIEBLIC JIMCTKH (TACTPYJISIIHS).
3akjialka OpraHoB W TKaHEH U3 3apoJbIIIEBBIX JIMCTKOB. B3anmMHOEe BIMsSHHE YacTeu
Pa3BHBAIOIIETOCS 3apOIbIiia (AMOpHUOHATIbHAS MHTYKITWs). 3aKJIaIKa TUIaHA CTPOCHUS YKUBOTHOTO
KaK pe3ysbTaT UepapXUyecKuX B3aUMOJICHCTBUI reHoB. BinsHue Ha SMOpHOHAIBHOE pa3BUTHE
pa3sTUYHBIX (PAKTOPOB OKPYIKAIOIIECH CpEeIbl.

Poct u pasButne >xuBOTHBIX. [locTomMOpmonanbHbli Tiepuon. [IpsMoe u HempsiMoe
pazButue. Pa3Butue ¢ meramopdo3oM y OECIIO3BOHOYHBIX M IO3BOHOYHBIX JKUBOTHBIX.
buonornueckoe 3HaueHUE NPSIMOTO U HEMPSIMOTO Pa3BUTHSA, UX PACHPOCTPAHEHUE B MPUPOJE.
Tunel pocta KUBOTHBIX. DakTOpbl PETyIsUU POCTa KUBOTHBIX U yenoBeka. Craguu
MOCTAMOPHUOHAIBHOTO PAa3BUTHSl y JKMBOTHBIX M uenoBeka. [leprojpl OHTOreHe3a 4YelloBeKa.
Crapenue 1 cMepTh Kak OMOJIOTHYECKUE TPOLIECCHI.

Pa3zmuoxenue u pazsurue pactreruil. ['lamerodut u ciopodur. Meiio3 B )KU3HEHHOM ITHUKIIE
pactenwmii. O6pazoBaHue criop B mpoiiecce Meiios3a. [lamerorenes y pacrenunii. OTuiofoTBOpEeHUE U
pa3BUTHE PACTUTENBHBIX OPraHu3MoOB. JIBOMHOE OIJIONOTBOPEHUE Yy I[BETKOBBIX PAaCTEHHM.
OO6pa3oBaHue 1 pa3BUTHE CEMEHHU.

MexaHu3MBI PETyJISILUN OHTOTEHE3a Y PACTEHHI U )KUBOTHBIX.

JdemoHcTpauuu

[Toptpetsi: C. I'. Hapamun, X. [lIneman.

Tabmuubl u cxembl: «BereratuBHOe pa3MHOXeHUE», « THIIBI OecrioNoro pa3MHOXKEHUS,
«Pa3MHOXEHHE XJIaMHJIOMOHaAbl», «Pa3MHOXeHHe »HBIUIeHB», «Pa3MHOXEHHE TuApb,
«Meito3», «Xpomocombl»y, «['amerorenes», «CTpoeHHe SAMIEKICTKA U CIIEPMATO30UIa»,
«OcHOBHBIE CTaIuKM OHTOTeHE3a», «IIpsiMoe U HenpsAMoe pa3BuTHEY, «Pa3BUTHE MalCKOTO KyKay,
«Pa3zButne capanum», «Pa3Butue mArymku», «/[BOHHOE OIUIOJOTBOPEHUE Yy LBETKOBBIX
pacteHuit», «CTpoeHne cCeMsH OAHOAOJBHBIX M JABYAOJBHBIX pacCTeHUN», «JKW3HEHHBIA LUK
MOPCKOH KamycThD», « ) KU3HEHHBIN UK MXa», « KM3HEHHBIN [IUKJI NalOPOTHUKAY, « KM3HEHHBIN
LUKJI COCHBDY.



O06opyaoBaHue: CBETOBOM MUKPOCKOI, MUKPOIIpENapaThl SIMIIEKIETOK U CIIEPMAaTO30HI0B,
Mozelb «L UK pa3BUTHS JISTYIIKIY.

JlaGopatopnass pabGora «l3yueHHe CTpOEHHsS TOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

IIpakTnyeckasi padora «BrpIsiBIIeHHME NTPU3HAKOB CXOJCTBA 3apPOABIIICH MO3BOHOYHBIX
YKUBOTHBIX).

JlaGopaTtopHas padora «CTpoeHHE OPraHOB Pa3MHOKEHUS BBICIIMX PACTCHUI».

Tema 11. I'eHeTHKa — HAYKa 0 HACJIEACTBEHHOCTH ¥ U3MEHYHMBOCTH OPraHU3MOB

Hcropust cTaHOBIIEHUS M Pa3BUTHUS TEHETUKH Kak Hayku. Pabotel I'. Mennens, I'. ne @pusa,
T. Moprana. Ponb oredecTBeHHBIX yu€HBIX B pa3Butun renetuku. Pabotst H. K. Konbsrosa, H. U.
Basunosa, A. H. benozepckoro, I'. JI. Kapneuenko, 0. A. ®ununuenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHBIE T€HETUYECKUE MOHATHS U CUMBOJIBL. ['OMOJIOTHUHBIE XPOMOCOMBI, aJIEJIbHbIE
TeHbl, albTEPHATUBHbIC NPU3HAKH, JOMUHAHTHBIM W PELECCUBHBIA MNPHU3HAK, TOMO3UIOTA,
reTepo3uroTa, 4ucras JIMHUSA, THOpUAbI, reHOTuN, (eHotun. OCHOBHBIE METObl T€HETHKHU:
rHOPHUIONOTHYECKUH, IUTOIOTMYECKHUH, MOJIEKYISIPHO-TeHETUYECKUH.

JdemoHcTpauuu

Hoptpersl: I'. Mennens, I'. ne @pus, T. Mopran, H. K. Konsuos, H. U. Basunos, A. H.
benozepckuii, I'. /1. Kapnieuenko, 0. A. ®unumuenko, H. B. Tumodeer-Pecorckmii.

Tabmuie! U cxeMbl: « MeTOIbI TeHETUKIY, «CXEMBI CKPEITUBAHUSD.

JladopaTopnasi padora «/[po3oduia kak 00bEKT TeHETUUECKUX UCCIEIOBAHUI).

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckpemubanue. [lepBoiii 3akon MeHens — 3aK0H eTMHO00pa3us THOPUIOB
nepBoro nokojenus. [Ipasuno noMuHupoBanus. Bropoi 3akoH MeHiemns — 3aK0H pacIleIIeHUs
npu3HakoB. lluTonormueckre OCHOBBI MOHOTMOPUIHOTO CKpelIMBaHUS. ['HIoTe3a YHCTOTHI
ramer.

Ananusupyroniee  ckpemuBaHue.  [I[pOMEXyTOUHBIM  XapakTep  HAcJeIOBaHUA.
PacmenﬂeHHe IMPU3HAKOB IIPpXU HCIIOJIHOM JOMHUHUPOBAHUH.
JurnbpumHoe ckpemuBaHue. Tperwid 3akoH MeHaenss — 3aKOH HE3aBHCHMOTO

HacJeI0BaHMs TPU3HAKOB. LluTonornyeckre 0CHOBBI TUTHOPUIHOTO CKPELIMBAHHUS.

CueruieHHOe HacnenoBanue npu3HakoB. Paboter T. Moprana. CuersieHHOe Hacae10BaHUE
I'€HOB, HApyLIEHHUE CLEIUIEHUS MEXAy T€HaMU. XpOMOCOMHas TEOPHsI HACIEACTBEHHOCTH.

I'enetuka mosia. XpoOMOCOMHBIN MEXaHW3M OMNPEAENICHUSI MoJia. AyTOCOMBI U TOJOBBIE
XpPOMOCOMBI. ['OMOramMeTHBI M TE€TepOraMeTHbI IIOJI. ['eHeTnuyeckass CTPYKTypa IIOJIOBBIX
xpoMmocoMm. HacrienoBanre Npu3HAKOB, CIEIUIEHHBIX C ITOJIOM.

I'enotun kak nenoctHas cucreMa. Ilnenorponuss — MHOXKECTBEHHOE IEHCTBHE TEHA.
MHoOXeCTBEHHBIN amienu3M. B3aumonelcTBue HealIeNbHBIX TE€HOB. KoMIIEMEHTapHOCTb.
Onucras. [Tonmumepus.

['eneTnueckuii KOHTPOJb pa3BUTHS PACTEHUM, >KUBOTHBIX M YEJOBEKAa, a TaKXe
(U3UOTIOTHUECKUX TPOIIECCOB, TIOBEACHUS M KOTHUTUBHBIX (DYHKIMHA. [ eHeTHUeCKre MEXaHU3MbI
CUMOMOTeHe3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO35IMH — Mapa3suT» U «XO35UH — MUKPOOHOMY.
l'eneTnueckue acmeKThl KOHTPOJSI M U3MEHEHUs HACIEICTBEHHON MH(MOpMAIMU B TTOKOJIEHUSX
KJIETOK U OPTaHNU3MOB.

JdemMoHcTpauuu

[TopTpetsi: I'. Menaens, T. Mopras.

Tabmuubl u cxemsl: «llepBeiii 1 BTOpoil 3akoHBI MeHaens», «Tpetuii 3axkon Menpaemns»,
«Ananuzupyroniee ckpemupanue», «Hermonnoe noMuanpoBanne», «ClelsIEeHHOE HACIEOBaHUE
MPU3HAKOB y Ipo3oduishy, «I'eHeTnka monay, «Kapuorumn genoekay, «Kapuotum Apo30Qpuiib,
«Kapuotun ntunb», « MHOKECTBEHHBIN aJlieTu3m», « BzauMoaencTBue reHoBY.

Ob6opynoBaHue: MOJENIb sl JEMOHCTpAIMM 3aKOHOB eIMHO00pa3usi THOPHIIOB MEPBOTO
MOKOJIEHUS] W PACIIEIJICHUS NPU3HAKOB, MOJEIb Uil JEMOHCTPALMM 3aKOHA HE3aBUCHUMOIO



HACJIEI0BAHUS NIPU3HAKOB, MOJENb JUIsl JEMOHCTPALIMH CLETNIEHHOTO HACJIEJOBAaHUS IIPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpoTIpenapar: «J{po3odumay.

IIpakTuyeckass pa6ora «/3ydeHune pe3ynbTaTOB MOHOTHOPHUIAHOTO CKPCUIUBAHHS Y
JPO30(HITBD).

IlpakTuyeckass padora «V3ydyeHue pe3yabTaTOB IUTHOPUIHOTO CKPEUIUBAHHS Y
PpO30(HITBD).

Tema 13. 3aKOHOMEPHOCTH H3MEHYUBOCTH

B3aumopelictBue reHoTuna M cpeabl npu (GopmupoBaHuH (eHoTuna. VM3MEeHUYMBOCTH
npu3HakoB. KauecTBeHHbIE W KOJWYECTBEHHBIE NpPU3HAKUM. Buapl  U3MEHUYMBOCTH:
HEHACJIEACTBEHHAs U HACJIEACTBEHHASI.

MonudukanronHas U3MEHUYUBOCTb. Ponb cpeabl B (GOpMUPOBaHUM MOIU(MUKALIMOHHON
u3MeHunBocTH. Hopma peakiuu npusHaka. BapuanumoHHbI psn v BapuanuoHHas kpusas (B.
Noranncen). CroiicTBa MOAM(PUKAIIMOHHONW U3MEHYUBOCTH.

T'enoTunnyeckas u3MeH4YUBOCThL. CBOIiCTBA TI'€HOTHUIIMYECKOM W3MEHUYUBOCTH. BUIbI
FeHOTUITMYECKOW N3MEHYMBOCTU: KOMOMHATHBHAS, MyTallHOHHASI.

KomOunaTiBHass M3MEHUMBOCTh. Mei03 U MOJIOBOW MpOLIECC — OCHOBA KOMOMHATHBHOU
U3MEHYUBOCTH. Poib KOMOMHATHBHON N3MEHYMBOCTH B CO3/IaHUU T€HETUYECKOT0 pazHOoOpa3us
B IIpe/ieiax OJIHOTO BU/JIA.

MyTainmonHass HW3MEHYMBOCTb. BuAbl MyTanuii: TE€HHbIE, XPOMOCOMHBIE, T€HOMHBIE.
CrnoHTaHHBIE W HMHAYUMPOBAaHHbIE MYTallMU. SIEepHBIE M IUTOIUIA3MAaTHYECKHE MYTallUHU.
ComaTnueckue M MoJoBble MyTauuu. [IpuynMHBI BO3HUKHOBEHHMS MyTauuil. MyTareHbl U WX
BJIMSIHME HA OpPraHU3Mbl. 3aKOHOMEPHOCTH MYTAllMOHHOTO Mpoliecca. 3aKOH TOMOJIOTHUYECKHUX
panoB B HacnenctBeHHoW wu3MeHunBoctd (H.M. Basuio). BHesaepnas W3MEHUHMBOCTH M
HACJIEJICTBEHHOCTb.

Onucenemura u 3NULEHOMUKA, PONb INUSEHEMUYECKUX (HAKMOpo8 6 HACIe008aHUU U
UBMEHYUBOCIU PEHOMUNUYECKUX NPUSHAKOE ) OP2AHUZMOB.

JdemoHcTpauuu

[Toptpertsr: I'. ne ®pus, B. Noranucen, H. 1. BaBunos.

Tabmunel u cxembl: «Bumgel usmeHunBocTHY, «MoandukamoHHas H3MEHYHBOCTHY,
«KomOuHaTHBHAS I3MEHYUBOCTEY, «Meiio3y, «OmnonoTBopeHuey, «I eneTndeckue 3a001eBaHus
4yeJoBeKay, « Bumbl myTanuii.

OO6opynoBaHue: XUBbIe U repOapHbIe SK3EMIULIPHl KOMHATHBIX PACTCHHM, PHCYHKU
(¢otorpadun) )KMBOTHBIX C Pa3IMYHBIMU BUJAMU U3MEHYHBOCTH.

JlaGopaTopnasi padora «McciemoBaHue 3aKOHOMEPHOCTEH  MOAU(DHUKAIIMOHHOM
M3MEHUYUBOCTH. [TocTpoeHnEe BapuaIlmOHHOTO psAJia U BApUAIlMOHHOW KPUBOW».

IIpakTyeckas padora «MyTtauuu y 1po30¢puibl (Ha TOTOBBIX MUKPOITIpEnapaTax ).

Tema 14. I'eHeTUKA YeJI0BEKa

Kapuorun uenoBeka. MexayHapoJHas IporpamMma HCCIEAOBaHUS T€HOMa 4YelIOBEKa.
MeToapl U3y4eHHUs] TEHETUKH YeJIOBEKa: TCHEATOTHYECKU, OJM3HEIIOBBINA, ITUTOTCHETUUECKHM,
NOMYJIALIMOHHO-CTATUCTUYECKUH, MOJIEKYJIsipHO-TeHeThYeckuil. COBpEeMEHHOE OmpeiesieHue
TE€HOTHIA: TIOJJTHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIUPOBAHUE, B TOM yucie ¢ nomoiubto [TIP-
ananmza. HacnencrBennsie 3aboeBanust yenoBeka. [ eHHbIE 1 XpOMOCOMHBIE OOJIE3HH YEJIOBEKA.
bone3nn ¢ HaciencTBEHHOW NPEApacnoyiOKEHHOCThIO. 3HAYEHUE MEIUIMHCKOW T€HETHWKU B
MPEIOTBPALICHUN W JICUCHUH TEeHETHYECKUX 3a00JIeBaHUN uenoBeKa. MeIuKOo-TeHETHYEeCKOoe
KOHCYJIbTHpOBaHKE. CTBONOBBIE KIETKU. [I0HATHE «T€HETUYECKOr0 Ipy3a». DTUUYECKUE aCIIEKThI
WCCJICIOBAHHI B 00JIACTH PEAAKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

['enernyeckue (HakTOpbl MOBBIIMIEHHOW YYyBCTBUTEIHHOCTH YEJIOBEKAa K (PU3NYECKOMY U
XUMUYECKOMY 3arps3HEHUIO OKpyKaromiell cpeapl. l'eHeTnueckas MpeapacnoioKeHHOCTb
YEJIOBEKa K MMaTOJOTUSM.

JdemMoHcTpauuu

Tabmuner u cxembl: «KapuoTtun udenoBeka», «MeToapl U3yUeHUS] TEHETUKH 4YEJIOBEKay,
«"eneTnueckue 3a00JIeBaHUS YEITOBEKAY.



IIpakTnyeckasi padbora «CoCTaBlI€HHE U aHAJTIU3 POJOCIOBHOMN.

Tema 15. Cesiekuusi OpraHu3MoB

JloMecTukanusi U CeleKuus. 3apOoKICHHE CEIEKIMU U JoMecTukaruu. Yuenue H. U.
BaBunosa o LleHTpax MpoUCXOXKACHUS U MHOT00Opa3usi KyJIbTypHBIX pacTeHUi. Porb cenexiuu
B CO3/IaHMM COPTOB PACTEHUH U MOPOJI ) KUBOTHBIX. COpT, MOpo1a, TaMM. 3aKOH FTOMOJIOTHYECKHUX
pAnoB B HacienactBeHHOW uameHuuBoct H. M. BaBuiioBa, €ero 3HaueHue sl CENEKIMOHHOM
paboTHI.

Metoap! ceneKInOHHOM paboThl. VIcKyCcCTBEHHBIH OTOOP: MAacCOBBIM U WHAWBUIYaTbHBIH.
Dtanbl KOMOWHAIIMOHHON ceNleKuu. VcmbITaHue mpou3BOAUTENCH MO MOTOMCTBY. OTOOp MO
TEHOTHITY C MIOMOIIIBIO OIIEHKH ()EHOTHIIa TOTOMCTBA M OTOOP IO FEHOTHITY C MIOMOIIbIO aHATHU3a
JHK.

HckyccTBeHHBI MyTareHe3 Kak METON CENIEKIIMOHHOW paboThl. PanuaimoHHBIN H
XUMHYECKMM MyTareHe3 Kak MCTOYHMK MyTaluil y KyJAbTYpHBIX (OpM OpraHHU3MOB.
Hcnonp3oBaHre reHOMHOTO peIaKTUPOBAHUS U MeTO10B pekoMOnHaHTHBIX JJHK 1t momyuenus
MCXOJIHOTO MaTepuaa Jiisl CEJIeKIUN.

[Monyuenne mnomurionnoB. BHyTpuBumoBas ruOpuauzanus. bBau3KopoJCTBEHHOE
CKpeluBaHue, Wik UHOpuauHr. HepoacTBeHHOE cKpeluBaHue, Wik ayTOpuauHr. ['ereposuc u
ero mnpuuyuHbl. Mcmonb3oBaHue rereposuca B cenekiuu. OtnanéHHas ruOpuIU3aIus.
[Ipeononenue Oecruiogusi MEXBHAOBBIX T'HOpUAOB. JlOCTHMXKEHHSI CeNeKIMH pacTeHU u
KUBOTHBIX. «3€1€Has pegoIoYUsLy.

CoxpaHeHHEe W U3YYEHHE I'€HETUYECKHUX PECYpCOB KYJIbTYPHBIX PACTEHHN U UX AUKHUX
poauyeit Ui CO3AaHUsI HOBBIX COPTOB M THOPUIIOB CEIbCKOXO3SMCTBEHHBIX KYIbTYp. M3yuenue,
COXpaHeHue U YnpaeieHue 2eHemudecKUMU pecypcamu celbCKOX03AUCEEHHBIX U NPOMbICIOBbIX
HCUBOMHBIX 8 YENAX VIAVUULEHUS CYWeCBYIOWUX U CO30AHU HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM Yucie ¢ npuMeHeHuem COBPEeMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl, Nepedosblx uoell U
NePCneKmMueHbIX MEeXHOL02UL.

JdemoHcTpauuu

[Hoptpersr: H. U. BaBunos, . B. Muuypus, I'. 1. Kapneuenko, I1. I1. JIykpauenko, b. JI.
Acraypos, H. bopinoyr, /I. K. benses.

Tabmuubt U cxembl: «L{eHTpbI TPOUCXOKACHUS U MHOTOOOpPa3us KyJbTYPHBIX PACTCHUN,
«3aKOH TOMOJIOTMYECKHX PSJOB B HACIEACTBEHHONM HM3MEHUYMBOCTH», «METOIbI CEeNeKIuny,
«Otrnanéunas rubpuau3anus», «MyTtareHes».

JlaGopaTtopHasi padora «/3yueHne cOpTOB KyJbTYPHBIX PACTEHUW W MOPOJ JOMAITHHUX
JKUBOTHBIX).

JlaGoparopHas padora «/3yueHne MEeTOA0B CEIEKIIUN PACTCHUIN.

IIpakTnyeckas padora «lIpuBuBKa pacTeHun».

Ikekypeusi «OCHOBHbIE METOJABl M JOCTH)KEHUS CENEKIMU PAacTeHUH M >KUBOTHBIX (Ha
CEJICKIMOHHYIO CTaHIIMIO, MJIEMEHHYIO (hepMy, COPTOUCHBITATEIbHBIN y4acTOK, B TEIIMYHOE
XO035ICTBO, B 1a00OpaTOPHUIO arpOYHUBEPCUTETA UM HAYYHOT'O IIEHTPA)».

Tema 16. BHOTeXHOJIOTUsI M CHHTeTHYeCKasi Omoorus

OOBeKThl, HCIONb3yeMble B OHOTEXHOJOTHMH, — KIETOYHbIE U TKaHEBbIE KYJIbTYpHI,
MHUKPOOPTaHU3MBI, HUX XapaKkTepucTHKa. TpaaunuoHHas OWOTEXHOJIOTUS: XJeOomeueHue,
MOJTy4YeHUE KHUCIOMOJIOUYHBIX MPOIYKTOB, BUHOAENUE. MUKpoOHoaorudeckuii cuures. OObEeKThI
MHUKPOOHOIOTHYECKUX TeXHOIOTUi. [Ipon3BoACcTBO Oenka, aMUHOKUCIIOT ¥ BUTAMUHOB.

Co3naHve TEXHOJIOTMM W MHCTPYMEHTOB  LEJICHANpPABICHHOTO  W3MEHEHUs U
KOHCTPYUPOBaHUSI T€HOMOB C LIEJIbI0 MOITYYEHHS] OPraHU3MOB U MX KOMIIOHEHTOB, COJEPKAIINX
HE BCTpEYaroIuecs B MpUpoie OMOCUHTETUYECKHE Ty TH.

Kiierounass unkeHepusi. MeTroabl KyJabTypbl KJIETOK M TKaHEH PacTeHUH M >KMBOTHBIX.
Kpuobanku. Comaruueckass ruOpuam3ands W COMAaTHYEeCKuW sMOpuoreHes. Mcmosp3oBaHue
TallOUJI0B B CEJIEKLUUU pacTeHUi. [lonyuenue MOHOKIOHANbHbIX anmumen. FHcnonvszoseanue
MOHOKJIOHAbHBIX U NOJUKIOHAILHLIX anmumen 8 mMeouyure. VICKyCCTBEHHOE OIUIOJ0OTBOPEHHUE.
PexoHCTpyKIMS SHIEKIIETOK U KIIOHUPOBAHUE )KUBOTHBIX. METO TPaHCILIAHTALUHU 1P KIETOK.



Texnonoeuu  0300poénenus,  KyIbmMUSUPOBAHUs U  MUKPOKIOHAILHO20 — DA3SMHONCEHUS.
CeNbCKOXO3AUCMBEHHBIX KYAbIMYP.

XpoOMOCOMHAsl U Te€HHasi UH)XeHepus. VICKyCCTBEHHBIN CHHTE3 T'€Ha M KOHCTPYHpPOBaHUE
pexombunantHeix J{HK. Cozdanue mpanceennvix opeanuzmos. JIoCTUKEHUS U TEPCIIEKTHBBI
XPOMOCOMHOW H TEHHOW WH)XCHEPUH. ODKOJOTHYECKHE U ITHYECKHUE TIPOOJIEMbl TEHHOM
WHXXEHEPUHU.

Menunuackue 6uorexnonoruu. [loctrenomuas nudposas meaunuHa. [IP-nuarnocTuka.
MeTab010MHBIH aHaTH3, TEHOIIEHTPUYECKH aHaIN3 TPOTeOMa YeJI0OBEKa JIJIsl OLIEHKH COCTOSHUS
€ro 3/10poBbs. Micnosb30BaHME CTBOJIOBBIX KJIETOK. TapreTHas Tepanus paka. 3D-0nonHxeHnepus
IUTSE pa3paboTKu (hyHAAMEHTATHHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHH, CO3/IaHUs KOMIUIEKCHBIX
TKaHEeW COYeTaHHWEM TEXHOJOTUH TPEXMEPHOro OMOMPUHTHHTA U ckaddoNIuHTa A pelIeHUs
3a/1a4 NEePCOHAIM3UPOBAHHON MEIUILIMHBI.

Coznanue BEKTOPHBIX BaKLMH C ILENbl0 oOecreuyeHus: KOMOMHMUPOBAHHOW 3aIUTHI OT
Bo30yauteneir OPBU, ycraHoBieHHE MOJIEKYJISPHBIX MeXaHU3MOB (yHKuunonupoBanus PHK-
CoJIeprKalliX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMacHbIe 3a00JIeBaHuUs YETIOBEKa U )KUBOTHBIX.

JdemoHcTpauuu

Tabmunpr u  cxembl:  «lcnonp3oBaHME  MHUKPOOPTaHM3MOB B MPOMBIIIJICHHOM
pou3BOACTBEY, «Kilerounas nnxeHepus», «I'eHHass HHXXEHEPUSD.

JladopaTopHasi padota «/3yueHne 0ObEKTOB OMOTEXHOIOTHI).

IIpakTyeckas padora «IloayueHre MOIOYHOKHCIBIX IPOAYKTOBY.

IKcekypeusi «brorexHomorus — BaXHEHIash MPOU3BOUTEIBHAS CHUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE TIPOU3BOJICTBO).

11 KUIIACC

Tema 1. 3apoxxaeHue u pa3BUTHE IBOJIIHOHHBIX NPEICTABJICHNH B OHOJIOTHH

OpomouronHast Teopusi Y. [lapsuna. [Ipeanocbuiku BOSHUKHOBEHMS TapBUHU3MA. JKU3HB
U Hay4Has aedarenbHocTh Y. JlapBuHa.

JBuwxkyume cuinel 3Bomtonuu  BugoB no Y. JlapBuHy (BhICOKas MHTEHCHUBHOCTD
pa3MHOXEHHS OpPraHW3MOB, HACJIEICTBEHHAs HW3MEHYMBOCTb, OOpb0a 3a CyIIEeCTBOBAaHUE,
€CTECTBEHHBIN U UCKYCCTBEHHBIA OTOOD).

Odopmnenne cuatrerndeckoii Teopuu sBoonnu (CTI). HeltrpanbHast TeOpUst SBOIOIHH.
CoBpeMeHHas 3BOJIIOIMOHHAsT OWOJIOTHS. 3HAUYEHHUE HBOJIOIMOHHON TeOopuu B (OPMHUPOBAHUHT
€CTECTBEHHO-HAyUYHON KapTUHBI MUPA.

JdemoHcTpaunu

[Hoptpersl: Apucrorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cent-Unep, XK. Kiosbe, Y.
Hapsun, C. C. Yerepukos, U. U. [lImaneraysen, k. Xonnein, [. K. benses.

Tabmuubl u cxemsl: «Cucrema xuBod npupoas! (mo K. Jlunuero)», «JlecTHUIA >KUBBIX
cymects (1o Jlamapky)», «Mexanu3m hopMUPOBaHUS MPUCTTOCOOIEHUHN Y pACTEHUN M JKUBOTHBIX
(mo Jlamapky)», «Kapra-cxema mapuipyta mytemectsus Y. Jlapsunay, «Haxonku Y. [lapBunay,
«Dopmbl 60pBEOBI 3a cymecTBoBaHuEe», «I1oposl romyoeit», « MHOrooOpasue KyJabTypHBIX (GopM
KarmycTol», «llopofsl JOMamHWX >KUBOTHBIX», «Cxema oOpa3oBaHHS HOBBIX BUAOB (o Y.
HapBuny)», «CxeMa COOTHOLIEHHUS JBIXKYIIUX CHJI 3BOMIONUN», «OCHOBHBIE TIOJOKEHUS
CUHTETHUYECKON TEOPUU IBOJIIOLIUNY.

Tema 2. MuUKpo3BoJIOLMS U €é pe3yabTaThl

[lonynsauus kak sjaeMeHTapHas eauHULA 3BOIMONUH. COBpPEMEHHBIE METONbI OLIEHKH
TEeHEeTUYECKOTO pa3HO00pa3us U CTPYKTYpbl nonysiuil. MismeHenue reHopoHaa MOMyJISIUN KakK
AJIEMEHTapHOE HBOJIIOLIMOHHOE SIBJIIEHHE. 3aKOH reHeTuueckoro pasHoBecus Jx. Xapau, B.
Baitn6epra.

OneMeHTapHble (DAKTOpPBl (ABMDKYIIUME CHJIBI) 3BOJIONMHM. MyTalMOHHBIA MpoIiecc.
KomMmOuHaTtuBHas ©I3MEHYMBOCTH. Jlpeiid reHOB — cirydaiiHble HEHANTPaBICHHBIC H3MEHEHHS YaCTOT
aeneld B monynsauusax. Dpdext ocHoBarens. Ipgexm dymuirounozo eoprviuika. CHudiceHue



2eHemuU4ecKo2o pasHooopasus: npudunsl u cieocmeus. llposenenue s¢hghexma opetigha eeros 6
oonvwux u manelx nonyaayuax. Murpamuu. M3onsamus  momynAuuii:  reorpaduyeckas
(mpocTpaHCcTBEHHAas ), OrojoruuecKas (PEernpoyKTHBHAS).

EcrectBenHblii oTOOp — Hampapistomuil ¢aktop sBosonnu. DopMbl €CTECTBEHHOTO
oTOOpa: IBWKYIIMKM, CTAOMIM3UPYIOIMINNA, pa3pbiBatomuidi (au3pyntuBHbi). [lomoBor oT6op.
Bo3HHKHOBEHHE 1 YBOIIIONNS COIIMALHOTO MMOBEICHUS JKUBOTHBIX.

[Tprcnoco0NeHHOCTh OpPraHM3MOB KakK pe3ysbTaT MHUKPOABOJIOLUMU. BoO3HHKHOBEHHE
npucnocoOaeHuit y opranu3mMoB. ApoMopho3sl ¥ uanoaaantanuu. [Ipumeps! npucrnocooieHuit y
opranu3mMoB: Mopdomornyeckue, (HHUINOIOTHYECKUE, OHOXUMHUYECKHE, ITOBEICHUYCCKUE.
OTHOCHUTEIBHOCTH MPUCIIOCOOICHHOCTH OPTaHU3MOB.

Bun, ero xputepuum u cTpykTypa. BumooOpa3zoBaHue kak pe3ynbTaT MHKPOIBOJIOLMU.
W3onsauus — xmoueBoil (akrop BumooOpasoBanus. IlyTm u cmocoObl BHIO0Opa30BaHMS:
ajuronatpuieckoe  (reorpaduyeckoe), CHUMMATpPHUecKoe (IKOJIOTHYECKOE), «MTHOBEHHOEC)
(monurmmonau3anusi, rudpuan3anus). JJTuTeIbHOCTh BOTIOIMOHHBIX MTPOIIECCOB.

Mexanu3mbl HOPMUPOBAHUS OHMOJIOTUYECKOTO Pa3HOOOpa3usl.

Ponp o3BOMIONMOHHON OuoNOrMM B pa3padOTKE HAYYHBIX METOJOB COXPAHCHHUS
O6unopa3zHoo6pazusi. MUKpPOIBOMIONUS M KOIBOJIOLMS MapasuTOB U HMX XO03s5€B. MeXaHHU3MbI
(dbopMUPOBaHUS YCTOWIMBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JdemoHcTpauuu

Hoptpetsr: C. C. YerBepuxos, 3. Maiip.

Tabmuie! u cxembl: « MyTallMOHHAs U3MEHYUBOCTHY, «IlonmynslroHHAas CTPYKTypa BUIAY,
«Cxema mposiBieHus 3akoHa Xapau—BaiinOepra», «JIBWKyliye CHIBI  3BOJIIOLUNY,
«IKoJIOTUYECKasi HM3OJSIUS TOMYJISAIUKA CeBaHCKOW Qopenn», «l'eorpadudueckas M30IAIUSA
JUCTBEHHUIIBI CHOMPCKON M TUCTBEHHHIIBI AaypCcKoii», «[1omyasSIMoHHbIE BOJTHBI YHCICHHOCTH
XUIIHUKOB M KepTB», «Cxema JeHCTBUS ecTeCTBEHHOro otoopa», «Dopmbl OOpnObI 3a
CYILIECTBOBAHHE, «MHIyCcTpUANBbHBIN MEJTaHU3MY, «OKuBblie HCKOTIaeMbIe,
«ITokpoBUTENbCTBEHHAs OKpacka >KHBOTHBIX», «lIpemympexnaromas okpacka >KUBOTHBIX),
«Dusmnonoruveckue agantanuny», «lIpucrnoco0IeHHOCTh OPTaHU3MOB U €€ OTHOCHUTEIBHOCTHY,
«Kputepun Bunma», «Bunsl-gBoiinukm», «CTpykrypa BuUma B npupoae», «CmocoObl
BugooOpasoBanus», «l'eorpaduueckoe BUmooOpazoBaHue TpPEX  BUIOB  JIAHIBIIICH,
«IKOJIOTUYECKOe BHUI000pa3oBaHue BUIOB cHHHIY, «[lomummonasl pactenui», «KamycTHo-
pEeACUHBII THOPUI.

O6opynoBaHue: TrepOapri pacTeHHUM, KOJJICKIIMM HACEKOMBIX, Yydesia MTHI] M 3BEeper C
npUMepaMu Pa3IUYHbBIX MPUCIIOCOOJICHNH, Yydena NTHI U 3BEepei pa3HBIX BHJIOB, repdapuu
pacTeHuii OIM3KUX BHIOB, 00Pa30BaABIIMXCS PA3IMYHBIMHU CIIOCOOAMHU.

JlaGopaTopnasi pa6oTa «BrIsBIeHIE H3MEHUNBOCTH Y 0COOEH OJTHOTO BUIAY.

JladopaTtopnasi paGora «lIpucrmocobreHuss OpraHM3MOB W WX OTHOCHUTEJIbHAs
EIeCO00Pa3HOCTDY.

JladopaTopHasi padora «CpaBHEeHHE BUIOB IO MOP(HOIOTHIECKOMY KPUTEPUIOY.

Tema 3. Makpo3sosonusi u e€ pe3yJbTaThl

MeTop! n3ydeHus: MakpodBostony. [laneoHTonornueckiie METoAbl U3y4EHHUs SBOTIOIHH.
[Tepexonubie popmbl U GUIOTCHETHUECKUE PSIJIBI OPraHU3MOB.

buoreorpaduueckne wmeroapl wu3ydeHus odBomonuud. CpaBHeHue ¢uopsl U (payHbI
MaTEepUKOB U OCTPOBOB. bruoreorpadudeckue odnactu 3emian. BUABI-OHIEMUKH U PEITUKTHI.

OMOPHOIOTMYECKHE U CPaBHUTEIBHO-MOPPOIOTUYECKUE METOMAbI U3YUYEHUS SBOJIOIMH.
leneTnueckne MeXaHU3MBI IBOJIOLMUU OHTOTCHE3a W TOSBICHHS 3BOJIOIMOHHBIX HOBIIECTB.
['oMonornyHbie ¥ aHAIOTHYHbIe OpraHbl. Py MMeHTapHbIe OpraHbl U aTaBU3Mbl. MoJekysipHO-
TeHeTHUYECKUEe, OHOXMMHUYECKME M  MaTeMaTUYeCKHe METOAbl HU3YYCHUS  DBOJIIOIHH.
["omonornynsie renbl. CoBpeMeHHbIE METO/IbI TOCTPOCHUS (PHIIOT€HETUYECKUX JIePEBbEB.

XpPOMOCOMHBIE MyTaIlUU U SBOJIIOIIHSI TEHOMOB.

OO6mme 3akoHOMEpHOCTH (TpaBWiIa) JBOMIOIUHU. [lpunyun  cmenvl  yHKyUil.
HeobpaTtumocTs 3BoMonnK. AanTuBHAs paauanus. HepaBHOMEPHOCTh TEMITOB BOJIOIINU.



JdemoHcTpaunu

[optpetsr: K. M. bap, A. O. KoBanesckuii, @. Mromnep, J. I'ekkensb.

Tabmuipl u cxembl: « ODUITOTEHETHYECKUNA PSI JIOMIAAN», «APXECONTEPHUKCY», «3BEpO3yObIe
sepb», «Creronedans», «Punnoputs, «CeMeHHBIE MAaOpPOTHUKNY, «buoreorpadpudeckue
30HBI 3emnm», «Jlpeiid koHTHHEHTOB», «PemukTel», «HavanbHble cTaguu SMOPHOHAIBHOTO
Pa3BUTHS TO3BOHOYHBIX )KMBOTHBIX», «['OMOJIOTHYHbBIEC U aHATIOTUYHBIE OPTaHbly, «PyIUMEHTH»,
«ATaBU3MBDY, «XpPOMOCOMHBbIE HAOOpHI ueJIOBeKa M MIMMMaH3e», «[laBHble HampaBlieHUs
3BOJIOIIMNY, «OO0IIMEe 3aKOHOMEPHOCTH HBOJIOLIHN.

OO6opynoBaHue: KOJUICKIUU, repOapuu, MYJSDKA HCKOMAEMbIX OCTAaTKOB OpPraHHU3MOB,
MYJISDKM TOMOJIOTMYHBIX, AHAJIOTMYHBIX, PYJAUMEHTApHBIX OPraHOB M aTaBU3MOB, KOJUICKLUU
HaCEKOMBIX.

Tema 4. IIponcxosxkaeHue  pa3BuTHe )KU3HU Ha 3emJie

Hayunple THUMOTE3bI TPOUCXOXKIEHUS >KU3HU Ha 3emiie. AOHMOTEHE3 W TaHCIEpPMHUs.
JloHay4HbIE TPEICTABICHHUS O 3apOXKICHUW JKU3HU (KpealmoHM3M). [umore3a MOCTOSIHHOTO
CaMO3apoKICHUS KU3HU U €€ onpoBepkeHue onbitamu @. Penu, JI. Cnannanumanu, JI. [Tactepa.
[IpoucxosxaeHue >ku3Hu U aCTPOOUOIIOTUSI.

OcHOBHBIE dTanbl HEOpraHWYEeCKOl IBoMonnU. [ImanerapHas (reojsoruyeckas) BOJIOIHS.
XuMudeckasi dBONONHS. AOWOTEHHBIM CHHTE3 OPraHWYECKUX BEIIEeCTB W3 HEOPTaHUYECKUX.
Omneir C. Muwmiepa u I'. FOpu. O6pa3oBanue monmmmepoB u3 MoHoMepoB. Koatniepsathast rumioresa
A. W. Omnapuna, runore3a nepsuyHoro Oyinbona JDx. XonneiiHa, reHetnyeckas rumoresa I
Ménnepa. Pu6oszumsr (T. Yek) u runoresza «mupa PHK» V. I'mnbepra. ®opmupoBanue memopan
Y BOBHMKHOBEHHUE MPOTOKIIETKHU.

Uctopus 3emun u wmeroabl €€ wu3ydeHus. VIckomaemble OpraHUYECKHME OCTaTKH.
l'eoxponomorust u e€ wmeroxpl. OrTHocuTenpHass W aOCONIIOTHAsT  T€OXPOHOJIOTHSL.
['eoxpoHoONOrnYecKas mKaaa: 30Hbl, IPbl, HIEPHUOBI, SITOXH.

Hauanbnbie 3Tanel opraHnyeckoil 3BoitoUMU. [losBIIeHHE M 3BONIOLMS NEPBBIX KIIETOK.
Oponronust Merabonu3Ma. Bo3HuKHOBeHHE MepBbIX HSKocucTeM. CoBpeMeHHblE MHKPOOHBIE
OMOMNEHKM Kak aHajmor nepBbiXx Ha 3emiie coobmiectB. Ctpomaronutsl. [IpokapuoTel U
3YKapHUOTBHI.

[Ipoucxoxaenue 3ykapuoT (cuMOMOTeHe3). DBOIIONMOHHOE MPOUCXOXKICHHE BHUPYCOB.
[IpoucxoxneHre  MHOTOKJIETOYHBIX  OPraHU3MOB. BO3HMKHOBEHHE  OCHOBHBIX  IpyIII
MHOT'OKJIETOYHBIX OpPTraHU3MOB.

OCHOBHBIE 3Tambl IBOJIIOIUHU BBICIIUX pacTeHHi. OCHOBHBIE apoMOpP(O3bl PACTEHUH.
Brixon pactenuii Ha cyury. [losiBleHne ciopoBbIX pacTeHUH U 3aBOEBaHUE UMU cyIId. CeMeHHbIe
pactenus. [IpoucxoxaeHne NBETKOBBIX PACTECHHIA.

OcCHOBHBIE 3Tallbl SBOJNIOIUHN KUBOTHOrO Mupa. OCHOBHBIE apoMOp(O3bl KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBICHUE COBPEMEHHBIX TUIIOB. [lepBbie XOpAoBBIC
KUBOTHBIE. JKH3Hb B BOJIe. DBOIIOIUS TTO3BOHOUHBIX. [Iponcxoxaeane aMmpuOuii U penTuiImii.
[Tpoucxoxaenne MiIekonuTaromux W OTUIl. [IpuHIUn kmodeBoro apomopdosa. OcBoeHue
0€CI03BOHOYHBIMH U MTO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

PazBuTue xu3HM Ha 3emIIe 110 3paM U IIEpuoaaM: apxeu, MpoTepo30i, Majieo30il, Me3030H,
KaifHo30H. O011as XapaKTepuCcTHKa KJIMMaTa U Ire0J0rMYECKUX mpoiieccoB. [losBienue u pacuser
XapaKTepHBIX OPraHU3MOB. YTJieoOpa3oBaHUE: €ro YCJIOBHS M BIMSHHME Ha Ta30BbI COCTaB
aTMoc(hepsl.

MaccoBble BBIMHpaHUs — DKOJOTMYECKHE KpU3HCHI mpounuioro. IlpuumHbl U criencteus
MacCOBBIX BbIMUpaHUil. COBpEeMEHHBIH HKOJOTHUECKUI KpH3HC, ero ocodeHHocTu. [Ipobiaema
coxpaHeHHUs Onopa3zHooOpa3us Ha 3emiie.

CoBpeMeHHasI cUCTeMa OpPraHWYecKOoro mupa. [IpuHIUIBI KIacCH(PUKAIUKU OPTaHU3MOB.
OCHOBHBIE CUCTEMAaTUYECKHUE IPYIIIBI OPraHU3MOB.

JdemoHcTpauuu

[Toptpets: @. Penu, JI. Cnannanuanu, JI. ITactep, . 1. Meunukos, A. Y. OnapuH, Jx.
Xonaeitn, I'. Ménnep, C. Munep, I'. FOpu.



Tabmumpl u cxembl: «Cxema omnbita @. Penny, «Cxema ombita JI. TlacTepa mo u3ydenuro
camo3apoxkJeHus: xu3zHn», «Cxema onbita C. Munepa, I'. FOpu», «Ortanel HeopraHu4eckon
3BOIIOLHNY, «l'eoxpoHosornueckas mkanay, «HauanpHble 3Tanmbl OPraHUYECKOM IBOJIFOLIUNY,
«Cxema 00pa3oBaHUsI YKapUOT MyTEM cUMOMoreHe3ay, «CrucreMa sKuBoi mpupoas, « CTpoeHue
BUpyca», «Apomopdo3sl pacteHuit»y, «PuHHOPUTHY, «OIHOKIETOYHBIE BOJIOPOCTHY,
«MHoroknerounsle Bojgopocimw», «Mxwm», «llanopotHukm», «l['0l0CEMEHHBIE paCTEHUNY,
«Opranbl 1IBETKOBBIX pacTeHHi», «Cxema pa3BUTHS JKUBOTHOTO MHpPa», «ApomMopdo3bl
*KUBOTHBIX», «[Ipocteitimmey, «Kumeunonomnoctueiey, «llinockue uepBu», «UaeHUCTOHOTHEY,
«PwI10BIY, «3eMHOBOAHBIE», «IIpecmbikatomuecs», «IItunpy, «Miekonuraromue», «Pa3Burue
JKU3HU B apXEUCKOH dpey, «Pa3BuUTHE XHU3HU B IIPOTEPO3OUCKOU 3pe», «Pa3Burue KU3HU B
Mae030MCKOM 3pey, «Pa3BUTHE KU3HU B ME3030MCKOM 3pe», «PazBUTHE KU3HU B KaiTHO30MCKOM
ape», «CoBpeMeHHasi CUCTEMA OPTaHUYECKOT0 MUPAy.

O6opynoBanue: repOapud pacTeHUN pa3IUYHBIX OTAEIOB, KOJUJIEKIWH HACEKOMBIX,
BJIQXKHBIE Tpenaparbl >KMBOTHBIX, PAKOBHUHBI MOJUTIOCKOB, KOJUIEKIIMM WIJIOKOXKHMX, CKEJIEThI
MIO3BOHOYHBIX JKMBOTHBIX, 4ydyeja NTUL U 3BEpEH, KOJUIEKIMU OKAMEHEJIOCTEH, IOJIE3HBIX
HCKOIIA€MBbIX, MYJISIKU OPTaHUYECKHUX OCTATKOB OPraHU3MOB.

Bupryaabnas gaboparopHas padora «MopaenupoBanue onbiToB Mumepa—tOpu 1o
M3YYCHHIO a0MOTEHHOTO CHHTE3a OPraHNYeCKUX COSAMHEHHN B IEPBUYHON aTMOochepe».

JlaGopatopHass padora «l3ydyeHMe W ONHUCAHME HCKOMAEMbIX OCTAaTKOB JAPEBHUX
OpTaHU3MOBY.

IIpakTuyeckasi padora «/3ydueHrne ocoOCHHOCTEH CTPOSCHHUS PACTEHUH pPa3HBIX OTIEIOBY.

IIpakTnyeckas padora «/3ydeHne 0COOEHHOCTEW CTPOCHUS TTO3BOHOYHBIX KUBOTHBIX).

Tema 5. IIpoucxo:kaeHne 4eJ0BeKa — AaHTPONOreHe3

Pa3znensl u 3a1aun aHTPOMOIOTrUU. METOIbI AHTPOIOJIOTHH.

CTaHOBJICHHE TPEJCTABICHUNA O MPOUCXOXKICHUM 4YelIOBeKa. PelMruo3Hbie BO33pECHUSI.
CoBpeMeHHbIEC HAYYHbIE TEOPUH.

CxoacTBo uenoBeka ¢ KMBOTHbIMU. (CHcTeMarWyeckoe IIOJIOKEHHE  YeJIOBEKa.
CBuzeTenbcTBa CXOJCTBA UEIOBEKAa C JKHBOTHBIMHU: CPaBHHUTEIbHO-MOp(doiorudeckue,
sMOpuosiornyeckue, (U3N0JIOro-0MOXUMHUYECKHe, MoBeAeHueckue. OTiauuus ueraoBeKa OT
KUBOTHBIX. [IpsIMOX0K/I€HHE U KOMILUIEKC CBSI3aHHBIX C HUM NPHU3HAKOB. Pa3BUTHE TrOJIOBHOIO
MO3Ta U BTOPOU CUTHAJIbHON CUCTEMBI.

JBrkytiue cuitbl ((aKTophl) aHTPOIIOTeHe3a: Oroorndeckue, counanbabie. COOTHOLICHHE
OMOJIOTHYECKUX U COITUATBHBIX (DAKTOPOB B aHTPOTIOTEHERE.

OcHOBHBIE CTaMM aHTpOIIOreHe3a. PaHHMe yenoBekooOpa3Hble 00e3bsHBI (IIPOKOHCYIIBI) U
paHHHUE TIOHTUJBI — OOIIME MPEIKH YEeTOBEKOOOPAa3HBIX 00€3bsH U JIIOACH. ABCTPAIONUTEKH —
JBYHOTHE NPEIKH JIIoAc. UenoBeK yMenbli, IEepBble U3TOTOBICHUSA OpyAud Tpyna. HemoBek
MPSIMOXOJSIIITUN M TIEPBBIA BBIXOJ JIFOACH 3a mpenensl Adpuku. YenoBek reimenbOeprekuii —
o0IIHMii MpeoK HeaHIePTAThCKOTO YEIOBEKa U YeIOBEKa pa3yMHOro. YenoBeK HeaH1epTaabCKUl
Kak BHUJ JIIOJIEH XOJIOJHOrO KinMmara. YenoBeK pa3yMHbI COBPEMEHHOIO THIIA, JTEHHCOBCKHI
Yel0BEK, OCBOCHNE KOHTHHEHTOB 3a npenenamu Adpuku. [laneoreneTnka u majieoreHOMUKA.

DBOJIIOIMST COBPEMEHHOT'O 4YeJIOBeKa. ECTeCTBEHHBIM OTOOpP B MOMYJISIIHUSAX YEIOBEKA.
MyTanuoHHbIi npouecc U noauMmopdusm. IomynsuonHbie BOIHBI, Apeiid reHOB, MUTpaLus U
«3(exT ocHoBaTENA» B MOMYJIALUIX COBPEMEHHOTO YeJIOBEKA.

UYenoseueckne pacel. [lonsitue o pace. bonbiine packl: eBpomeougHas (eBpasuiickas),
aBCTpaJIO-HErpOUIHAs (PKBAaTOpHAJIbHAS), MOHTOJIOWIHAs (a3uaTCcKo-aMepuKaHcKas). Bpems u
NyTH paccelieHHs 4YeloBeKa 1Mo IuiaHere. EnuHCTBO uenmoBedyeckux pac. Hayunas
HECOCTOSITENIbHOCTh pacu3Ma. [IpucnocobieHHOCTh YelloBeKa K pa3HbIM yCIOBUSM OKpY Karolen
cpensl. Bausinue reorpaduueckoil cpeabl u apeiida reHoB Ha MOpQOJIOTHI0 U (HU3HONOTHIO
YEJI0BEeKa.

MexIucuuIInHapHble METOAbl B  (U3MYecKod (OMOIOTMYECKO) aHTPOIOJIOTHH.
OBOJIIOIIMOHHAS. ~ AHTPOINOJIOTHMA M MAaJCOAHTPOIOJIOTMS  YEJIOBEYECKUX  MOMYJIALHMN.



buoconuanpHple  HCCIEOBaHWSA  NpPUPOJBI  uenoBeka.  MccimegoBaHue — KOIBOIIOLNU
OMOJIOTUYECKOTO M COLIMAIBHOTO B YEJIOBEKE.

JdemoHcTpaunu

IToprpersr: Y. dapsun, JI. JIuku, . f. Porunckuii, M. M. I'epacumMos.

Tabmumpl u  cxembl: «MeToasl  aHTPOMOJIOTHHY, «[OJOBHOW MO3r YeJIOBEKay,
«YenoBexkooOpa3Hbie 00€3bsHBIY, «CKeJIeT uenoBeKa M CKeleT MUMIMaH3e», «PyIuMeHThl U
aTaBU3MbD», «/[BHXKylIMEe CHIIBI aHTPONOreHe3a», «ODBOJIIOIUMOHHOE JPEBO YEJIOBEKa,
«ABcTpanonurek», «4enoBek ymenslii», «HeaoBek NpsIMOXOIAMMI», «JIeHUCOBCKHUI YeI0BEK»
«Heannepranbupy, «KpoManboHIB», «lIpenku dernmoBeka», «ITambl 3BOJIONUUA YEJIOBEKa,
«Pacsl yenoBekay.

O6opynoBaHue: MyJISKM OKaMEHEJIOCTeH, MPeIMETOB MaTepHalIbHOM KYJIbTYphl IPEIKOB
4elnoBeKka, penpoAayKiuu (pororpadun) KapTUH ¢ MEPOTOTUICCKIMH U OMOICHCKUMHU CIOKETaMU
MIPOUCXOXKICHUS 4eloBeKa, ¢ororpaduu HaXOJOK HCKOMNAEMbIX OCTATKOB YEJIOBEKa, CKeEleT
YeJIOoBeKa, MOJENb Yepera 4YejJoBeKa M 4Yeperna MIUMIIaH3e, MOJENb KUCTU YeJOBEKa M KHUCTH
HIMMIIaH3€, MOJENIH TOpCa MPEJKOB YEIOBEKa.

JlabopaTopnasi paGora «/I3ydeHue OCOOCHHOCTEH CTpOEHHUS CKeJeTa YelOBeKa,
CBSI3aHHBIX C MPSIMOXOKICHUEM.

IIpakTyeckas padora «/3yuyeHne 3K0JOTNYECKUX afaNTalluN YETOBEKa.

Tema 6. IK0J10TrUs — HAYKA 0 B3aMMOOTHOIIEHUSIX OPraHM3MOB M HAIOPraHM3MEeHHbIX
CHCTEM C OKpY2KaroLei cpeaoi

3apoxaeHre W pasBuTHE SKojoruu B Tpyaax A. I'ymbonsara, K. @. Pymee, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznenst u 3amaum skosnoruu. Casi3b
3KOJIOTHH C JPYTUMU HAyKaMH.

Mertonst skonorun. [loneBbie HaOMIOACHUS. DKCIEPUMEHTHI B SKOJIOTHH: MPUPOIHBIE H
nabopaTopHbie. MoenupoBaHue B KOJIOTHH. MOHUTOPHUHT OKPYIKAIOIICH CPEJbl: JTOKATbHBIH,
PErnOHAIBHBIN U TTT00ABHBIN.

3Ha4YEeHHE SKOJOTMYECKUX 3HAHUM I YeJIOBEKa. DKOJOTMYECKOE€ MHUPOBO33pEHHE KaK
OCHOBAa CBS3€H delloBeuecTBa € INpuponor. POpMHUpPOBAHUE DKOJOTHYECKOW KYJIBTYpbl U
3KOJIOTUYECKOW IPAMOTHOCTH HACEJICHHUS.

JdemMoHcTpauuu

[Toptpetsr: A. I'ym6ombar, K. @. Pynwse, H. A. CeBepuos, J. I'ekkenb, A. Tencnu, B. H.
Cyxkaués.

Tabmuupl u cxembl: «Pa3mensl skojgorum», «MeTtonabl sKojorun», «Cxema MOHUTOPUHTA
OKPY’KaIOIIEU CpeabD».

JlaGopaTtopHas padora «/3yueHne MeTo10B SKOJIOTHUECKUX UCCICTOBAHUIN.

Tema 7. OpranusmMsl U cpea 0OMTAHUA

Oxoyiorudeckue  (GakToppl M 3aKOHOMEPHOCTH WX jaectBus.  Knaccudukamms
HKOJIOTHYECKUX  (aKTOpoB:  aOMOTHYEeCKHe, OHOTHUECKHe, aHTpomoreHuole.  OOmme
3aKOHOMEPHOCTH JACHCTBUs dKoJornueckux (aktopos. [IpaBuno muaumyma (K. llnpenrens, 1O.
JInbux). TonepanTHOCTH. DBPUOUOHTHBIE U CTEHOOMOHTHBIE OPTaHU3MBI.

Abuotndeckue (akTopbl. CBET Kak 3KOJIOTHYeCcKui daktop. [leficTBHe pa3HBIX YYaCTKOB
COJIHEYHOTO CIIEKTpa HAa OPraHU3Mbl. OJKOJOTMYECKHE TPYMNIbl PACTEHUW M JKUBOTHBIX IO
OTHONIEHUIO K cBeTy. CHUrHajbHas poJib cBeTa. POTONEPUOAU3M.

Temmeparypa Kkak skojoruyeckuil ¢axrtop. JleiictBue TemmepaTypbl Ha OpPraHU3MBL
[ToliKumoTEpMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTAaHU3MBI.

Bnaxnoctp kak skonmormueckuit akrop. IIpucnocoOnenus pacTeHUil K MOANEpKAHUIO
BogHoro Oamanca. Kmaccudukanmst pacreHuii 1mo oTHomieHWto K Boje. [IpucmocoOneHus
JKUBOTHBIX K H3MEHEHHIO BOJIHOTO PEXUMA.

Cpenbl oOuTaHHMs OpPraHU3MOB: BOJHAs, HA3€MHO-BO3IYIIHAs, MOYBEHHAs, TTyOWHHas
MOJMOYBEHHAS, BHYTpPHOpPTraHW3MeHHass. (DU3HKO-XMMHYECKHEe OCOOCHHOCTH Cpell OOWTaHus
opranu3moB. [IpucrocobaeHuss OpraHu3MoB K )KU3HU B Pa3HbIX Cpeaax.



buonoruueckue putmel. BHemHue u BHyTpeHHHE pUTMbI. CyTOYHBIE U TOAUYHBIE PUTMBI.
[TpucnocobaeHHOCTh OPTraHU3MOB K CE30HHBIM H3MEHEHUSIM YCIOBHMA KU3HHU.

JKuznennbie ¢opmbl opranu3mMoB. [lonsitne o xu3HeHHOU (Qopme. KusHeHHBIE (HOPMBI
pacTeHHii: JepeBbs, KYCTApHHUKHU, KYCTApPHUYKH, MHOTOJIETHHE TpPAaBbl, OJIHOJIETHHUE TpPAaBHIL.
JKuznenneie (OpMBI KUBOTHBIX: THAPOOMOHTHI, TEOOMOHTHI, a’pOOMOHTHL. (OCOOEHHOCTH
CTpOEHUs ¥ 00pa3a KU3HU.

buotnueckne ¢dakTopel. Buabpl OMOTHYECKHMX  B3aUMOJACHCTBUN:  KOHKYPEHITHUS,
XUIIHAYECTBO, CUMOMO03 U ero ¢opMebl. [lapazutusm, koomnepaius, MyTyaln3M, KOMMEHCATU3M
(KBapTUpaHTCTBO, HaxyieOHW4YecTBO). Herpoduueckne  B3amMoneWcTBHS  (TOMHYECKHE,
dopudeckue, padbpuyeckue). 3HaYeHHE OMOTHYECKHX B3aUMOJICHUCTBUN ISl CYIIECTBOBAHUS
OpraHu3MOB B cpezie oouTanus. [IpMHINIT KOHKYPEHTHOTO UCKIIIOUEHUSI.

JdemMoHcTpauuu

Tabmuipl 1 cxembl: «IKojgorudeckue (HakTopb», «CBETOBOM CIEKTpPY», « DKOJIOTHUCCKUE
TPYIIBI )KUBOTHBIX IO OTHOIIEHUIO K CBETY», « TeMIOKPOBHBIC JKUBOTHBICY, «XOJIOAHOKPOBHBIC
KUBOTHbIEY, «DU3NONOrMYECKUEe aJanTaliil XUBOTHBIX», «Cpenbl OOWTaHUS OPraHU3MOBY,
«buonornyeckue puTMeDy, «KuzneHHsie Gopmbl pacTeHuin», « KusHeHHbIE POPMBI ) KUBOTHBIX),
«JKOCHCTEMA IIHMPOKOIUCTBEHHOIO Jieca», «IKOCHCTEMa XBOMHOrO yeca», «llenmn nutaHus»,
«XumaudectBoy, «llapasutuzmy, «Konkypenmus», «Cumomnosy, « KommeHcanmsmy.

O6GopynoBanue: repbapuu pPACTEHWH W JKUBOTHBIX, NPHUCTIOCOOJICHHBIX K BIIUSHHUIO
pa3IMYHBIX  JKOJOTMYECKHX (DAaKTOpOB, TrepOapuul  CBETOJNIOOMBBIX, TEHEIIOOUBBIX H
TEHEBBIHOCIMBBIX PACTEHUI, CBETONIOOMBBIC, TEHETIOOMBbIE U TEHEBHIHOCIMBBIE KOMHATHBIE
pactenus, repdapuu U KOJUISKIIMH TETUTOMOOUBBIX, 3SMMOCTOMKIX, MOPO30yCTONYNBEBIX pACTCHUH,
yydyena TTHIl M 3BEpeH, repbdapuu pacTeHHWM, OTHOCAIIUXCS K THUrpoduTaM, Kcepodurtam,
Me30(uTaM, KOMHATHBIC PACTEHUS TAHHBIX TPYIII, KOJUICKIINH KUBOTHBIX, OOMTAIOIINX B Pa3HBIX
cpenax, TrepObapud M KOJJIEKUMHM pPAacTeHUH U JKUBOTHBIX, OONAJAIOIIUX YepTaMu
MPHUCIIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHUSIM YCIOBUU JKHU3HH, TepOapuu H KOJUICKIIUU
pacTeHH U )KUBOTHBIX Pa3IMYHBIX KU3HEHHBIX ()OPM, KOJUIEKIIMHU KUBOTHBIX, YUACTBYIOIIUX B
PA3TUYHBIX OMOTUYECKUX B3aUMOJICHCTBUSX.

JlabopaTopHasi padoTa «BrIsiBieHHE TPUCTIOCOOICHUI OPTaHU3MOB K BIIUSTHUIO CBETaY.

JlaGopaTopnasi pabora «BbIsSBICHHE TPUCTIOCOONICHUN OpPraHU3MOB K BIIHUSHHUIO
TEMIEPATYPbI».

JlaGopaTtopnas pabdora «AHaroMHyYecKHMe OCOOCHHOCTH PACTCHHUH W3 pa3HBIX MeCT
oOHUTaHHS.

Tema 8. Jko/10rus1 BUAOB M NOMYJIALMI

DKOJIOTUYECKHE XapaKTepUCTUKHU momyisiiuu. [lomynsuus kak 6uojgoruyeckas cUCTEMA.
Ponp HeomHOpOmHOCTH cpenbl, GU3MUECKUX OaphepoB M OCOOEHHOCTEW OMOJIOTUH BHIIOB B
(dbopMUPOBaHUU MTPOCTPAHCTBEHHOM CTPYKTYpPHI MOMyJIsiuil. OCHOBHBIE TOKA3aTEIH MOMYJISIUH:
YHUCIIEHHOCTh, TJIOTHOCTh, BO3pACTHAs W TIOJOBasl CTPYKTYpa, POXKIAAEMOCTh, MPUPOCT, TEMII
pocTta, CMepTHOCTb, MUTPALIHUS.

Dkonorudeckas CTpykTypa mnomyisinuu. OlleHKa YUCICHHOCTH MomyJsuuu. JluHamuka
HOMYJISIUK U € peryisiius. buotudeckuii moreHuman nomnyaauud. MoaenupoBaHue TUHAMUKA
nomyysiiuu. KpuBble pocTa YHCIEHHOCTH monynsiiuu. KpuBble BbDKUBaHUS. Perymsnus
YUCIIEHHOCTH TMOIMYJISIUA: poiib (aKTOpOB, 3aBUCAIIMX M HE 3aBUCSIIUX OT IUIOTHOCTH.
DKoJIornu4yecKue CTpaTeru BUIOB (1- u K-cTpaterun).

[TonsitTue 00 »KoOJIOTHMYECKOW HuUIIEe BUAa. MecrooOutanue. MHOTOMEpHas MOJEIb
skosornyeckord HumM JIx.M. Xarunncona. Pasmepsl akonornueckoit Humu. [loreHmansHas u
peann30BaHHAs HULIN.

Bun kak cucrema nomynsuuid. Apeanbl BUAOB. Buabl M UX KU3HEHHBIE CTpaTETUU.
DKOJIOTUYECKNE SKBUBAICHTHI.

3aKOHOMEPHOCTH TIOBEJECHUS W MUTpAIMii JKUBOTHBIX. bHOIOTHYECKHUE WHBA3UU
qy>KEPOIHBIX BUIOB.

JdemoHcTpauuu



[Toptper: Ix. . XaTuynHCOH.

TabmuIel 1 cXeMbl: «DKOJIOTHYECKUE XapaKTEPUCTUKU Monysiuny, «IIpocTtpancTBenHas
CTpyKTypa mnomyisuun», «Bo3pacTHble mnupamuabl nomysiuun», «CKOPOCTh 3acelieHus
MOBEPXHOCTU 3€MJIM Pa3jIMYHbIMM OpraHusmMamw», «Mopenp skonoruueckoil Humm Jx. U.
XaT4YnHCOHAY.

O6opynoBanue: repOapuu paCTCHHA, KOJUIEKIIUU KHUBOTHBIX.

JladopaTopnasi padora «I[IpucrnocoOneHus ceMsH pacTEHUN K pacCeICHUION.

Tema 9. Jxos10rus cood1IeCTB. IKOJOTHYeCKHE CHCTEMBI.

CoobmectBa opranu3mMoB. buorneHo3 u ero crpykrypa. CBsi3M MEXIy OpraHU3MamMu B
OuoreHose.

OxocuctemMa Kak OTKpbiTas cucrema (A. k. Tencnum). DyHKIHOHAIBHBIE OJIOKH
OpPTaHU3MOB B JKOCHUCTEME: NPOAYLEHTHI, KOHCYMEHTHI, PeayleHThl. Tpodudueckue ypOBHH.
Tpoduyeckue nenu u cetu. AGuornyeckue O10KkH 3KocucTeM. [10UBBI U WIIBI B 3KOCHUCTEMAX.
KpyroBopoT BelecTB 1 NOTOK SHEPTUH B SKOCUCTEME.

OcHoBHbIE MTOKa3aTenu 3kocucTeMbl. bromacca u npoaykius. DKoJ0ru4eckue TupaMu/Ibl
gucel, OMoMacchl U SHEPTUH.

Jlunamuxa sxocucmem. Kamacmpogpuueckue nepecmpotixu. @uykmyayuu. HanpaBieHHbIC
3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKIecCHU. [lepBHUHBIE M BTOPUYHBIE CYKIIECCHH M HX
NPUYHHBL. AHTPONMOTEHHBIE BO3JEHCTBHS Ha CyKieccuu. KimMakcHoe cooOIIecTBo.
Buopaznoobpasue 1 mosHOTa KPyroBOpOTa BEIIECTB — OCHOBA YCTOWYMBOCTH COOOILIECTB.

[IpupoaHbie 3KOCUCTEMBI. JKOCUCmEMbl 03€p U peK. IKocucmemvl Mopel U OKEeaHos.
Okocucmemvl myHop, 1eco8, cmenetl, NyCMulHb.

AHTpPONOr€HHbIE  YKOCHUCTEMBI.  ATrpo3kocucTtema. ArporeHo3. Pazmuums Mexmy
AHTPOIIOTE€HHBIMHU U PUPOJIHBIMU SKOCUCTEMAMH.

VYpb6oskocuctembl. OCHOBHBIE KOMITIOHEHTHI ypOoskocucteM. ['opoackas ¢iiopa u dayhna.
Cunantponmzanusi ropojckoil ¢aynel. buomormueckoe ©  XO3AHWCTBEHHOE 3HAUYCHHE
arpo3KoCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (HOPMUPOBAHHSI OCHOBHBIX B3aUMOJICHCTBUI OPraHN3MOB B 9KOCHUCTEMAX.
Ponv xackaonozo sghghexma u 6uoos-s0uguxamopos (kirouegvlx 6u008) 6 GYHKYUOHUPOBAHUU
akocucmem. IlepeHOC PHEPrUM U BEIIECTB MEXKAY CMEXKHBIMH 3KOCHCTEMaMH. Y CTOMYMBOCTH
OpraHU3MOB, TMOMYJSIUNA M SKOCUCTEM B YCIOBUSX €CTECTBEHHBIX M AaHTPOIOTE€HHBIX
BO3JICHCTBUM.

Mexanuzmbl  8030eticmeus — 3a2pA3HEeHUll  PA3SHLIX MUNO8 HA  CYOOP2aAHUIMEHHOM,
OpP2AHUBMEHHOM, NONYIAYUOHHOM U  IKOCUCMEMHOM VPOBHAX, OCHOBbl IKOAOSUUECKO20
HOPMUPOBAHUS AHMPONO2EHHO20 6030elicmsusi. MeToqoI0orus MOHUTOPUHIAa €CTECTBEHHBIX U
AQHTPOIIOTE€HHBIX SKOCHUCTEM.

JdemoHcTpauuu

[optper: A. Jlx. Tencau.

Tabmune! u cxembl: «CTpyKTypa OMOLIEHO3a», « DIKOCUCTEMa HIMPOKOIMCTBEHHOTO JIeCay,
«JKocucTemMa XBOMHOTO Jjecay, «DyHKIMOHAIbHBIE TPYIIBl OPraHU3MOB B 3KOCHCTEMEM,
«KpyroBopor BemecTB B 23KkocucteMe», «llemu mnuTaHus (macTOMIHAS, JOETPUTHAN)»,
«OKoJNIorruecKas MupaMuia 9ucen», « IKOJIOTHuIecKas: mupaMua OMoMacch, « IKOIOTUIECKast
nupamujia sHepruny», «OdpazoBanue 0onota», «IlepBuunas cykueccus», «BoccranoBnenue yieca
MocJie Moxapa», « JKoCUcTeMa 03epay, «ArpoleHosy», «KpyroBopoT BEIIeCTB U OTOK SHEPTUU B
arpouieHosey, «IIpumepsl yp6osakocuctem».

O6opynoBaHue: repOapuy PacTeHU, KOJJIEKIIMM HACEKOMBIX, dydelia MTHI[ U 3Bepei,
rep6apuu KyJIbTYPHBIX U JUKOPACTYIIUX PACTCHH, aKBapuyM KaK MOJIE€Ib 3KOCHCTEMBI.

IIpakTnyeckas padora «/3yyenue u onrcanue ypOoo3KOCHCTEMBD».

JladopaTopnas padora «/3yueHnue pasHOOOpa3uss MEJIIKUX MTOYBEHHBIX YJICHUCTOHOTHX B
Pa3HBIX YIKOCUCTEMAX.

IKCKypeHusi «IKCKYypCHsl B THITUYHBIA OMoOreorieHo3 (B ayOpaBy, Oepe3HsK, €IbHHUK, Ha
CYXOJIOJBHBIN MM MOMMEHHBIH JIyT, 03ep0, 00JI0TO)».



IKCKYpCHsi « IKCKYPCHS B arpOIKOCUCTEMY (Ha T0JI€ WIIA B TETTMYHOE XO3SMCTBO)».

Tema 10. Buocdepa — rinodanpHas 3KkocucTeMa

buocdepa — obmennanerapHas oOosouka 3eMid, TI€ CYHIECTBYET WJIM CYIIECTBOBaja
*u3Hb. Pa3BuTne npeacrasienuii o buocdepe B Tpynax . 3rocca. Yuenue B. W. Bepaaackoro o
ouocdepe. O6mactu 6uocheps! u e€ coctas. JKnupoe BemecTBo 6nochepsl U ero PyHKITUH.

3aKOHOMEPHOCTH cyIecTBoBaHuUs Onocgepbl. OcobenHocTu 6nochepsbl Kak riodaabHON
sKocucTeMmbl. JluHamuuyeckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BemecTB U
OMOreOXMMHUYECKHE UKITBI (YIiiepo/ia, a30Ta). PUTMHUHOCTH siBIIeHU# B Ouocdepe.

3oHanbHOCTE OMocdepsl. [lonsTne 0 6Gmome. OCHOBHBIE OMOMBI CYIIH: TYHJIpa, XBOWHBIE
Jeca, CMEIIaHHbIE U IIMPOKOJIMCTBEHHBIC Jieca, CTEIH, CaBaHHBI, TyCTHIHU, TPOIIMYECKUE Jieca,
BBICOKOTOPBS. KituMar, pacTUTENbHBIN U KUBOTHBIA MUP OMOMOB CYIIIH.

CtpykTypa u QYHKITHS )KUBBIX CHCTEM, OIIEHKA X PECYpCHOTO MOTEHIIHAaa U ONOCHEPHBIX
GyHKIHA.

JdemMoHcTpauuu

[Toptpetsi: B. U. Bepnaackuii, 3. 3rocc.

Tabmuubl u cxemsl: «I'eoctepsr 3emnny, «Kpyrosopot azora B npupoae», «Kpyrosopor
yraeposaa B npupozae», «Kpyrosopot kuciopoaa B npupoae», «KpyroBopor Boasl B mpupoe»,
«OcHoBHBIE OMOMBI CyIny, «KinMatudeckue nosica 3emimn», « TyHapay, «Taiiray, « CMemaHHbIN
necy, «llIupokonucTBeHHbIN Jecy», «CTenby, «CaBanHay, «[lycToiHsg», « Tponudyeckuil gecy.

O6opynoBanue: repOapuu paCTeHUI pa3HbIX OMOMOB, KOJUICKITHH KUBOTHBIX.

Tema 11. YesioBek M OKpYy:Kaouias cpeaa

DKONOTMYecKre KpHU3UChl M WX NpUYUHBL BosneiicTBue uenoBeka Ha Ouocdepy.
3arpsi3HeHue BO3AYIIHOM cpebl. OXpaHa Bo3ayxa. 3arpsi3HEHUE BOJHOM cpeabl. OXpaHa BOJHBIX
pecypcoB. Pa3pymienne mouBbl. OxpaHa IOYBEHHBIX pecypcoB. M3MeHenue kimmara.

AHTPONOTreHHOE BO3/ICMCTBUE HA PACTUTEIbHBIN U dKUBOTHBIN MUp. OXpaHa pacTUTEIILHOTO
U JKMBOTHOTO Mupa. OCHOBHBIE MNPHHLMIBI OXpaHbl mpuponsl. Kpacueie kHuru. Oco6o
oxpansiembie ipupoaabie TeppuTopuu (OOIIT). boTanuveckue caapl 1 300JI0THIECKUE TTAPKH.

OcCHOBHBIC TTPUHIIUITEI YCTOMYMBOTO Pa3BUTHUS YEIIOBEUECTBA U MPHUPOABI. ParmoHnansHOe
MPUPOJIONIONB30BAaHMUE M COXpaHEHHE OMOJIOTUYECKOro pazHooOpasus 3emmu. OoOmmue
3aKOHOMEPHOCTH TJIO0ATBHBIX YKOJOTHYECKUX KpU3UCcOB. OCOOCHHOCTH COBPEMEHHOTO KpH3HCa
U €0 BepOsITHbIE OCIEACTBHSL.

Pa3BuTHE METOMOB MOHHMTOPHUHTA pPAa3BUTHUS OMACHBIX TEXHOTEHHBIX IPOIIECCOB.
Cucmemmubie uccnedosanusi nepexooa K pecypcocbepezaioujeili. U KOHKYPEHMOCHOCOOHOU
aHepeemuke. buonozuyeckoe pasnoobpaszue u douopecypcuvl. Hayuonanvhvie ungopmayuontsie
cucmemvl, obecneuugaroujue O00CMyn K UHDOpMAYUU NO COCMOAHUIO OMOEIbHLIX U008 U
akocucmem. OCHOB8bI IKOpeabUIUMayuu IKOCUCeM U cnocob08 6OpbObL ¢ OUONOBPENCOCHUAMU.
Pexoncmpykyusa mopckux u HazeMHuIX 9KOCUCTHEM.

JdemMoHcTpauuu

Tabmumpl w  cxembl: «3arpsisHeHHEe atMmocdepb», «3arps3HeHue THAPOCchHEphD»,
«3arps3HeHHE TOYBBDY, «[[apHUKOBBII 3P herT», «Oco00 oXpaHsIeMble TPUPOTHBIE TEPPUTOPUI,
«Mogenu ynpasiasieMoro Mupay.

Ob6opynoBanue: pororpaduu oxpaHsieMbIX pacTeHUN 1 )KUBOTHBIX KpacHoii knuru Poccuiickoit
®enepanun, KpacHoW KHUTH peruoHa.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

KosmnuectBo yacos
Ne n/n HaumeHoBaHue pa3iesioB U TeM Kontponbuete  TpakTmaeckie JyeKTpoHHBbIe (LM pOoBbIE)
NPOrpamMmMbl Bcero paGoTE! paGoTh! o0pa3oBaTe/ibHbIE PeCYpPChI
1 buonorus kak Hayka 1
2 JKuBbIe cUCTEMBI U UX U3yYECHHE 2
3 buonorusa kinetku 2 0.5
4 XuMH4ecKasi OpraHu3alus KIEeTKH 9 1
5 Crtpoenue u GyHKINH KICTKH 9 1 2
6 OOMeH BelIeCcTB U MPEBPAIlEHUE SJHEPTUH B 10 1 1
KJIETKE
7 HaCJ'IeI[CTBeHIEaSI uHpopmanus u 9 1 0.5
peanu3zanus e€ B KIETKe
8 JKu3HEeHHbIN TUKIT KIIETKU 6 1
Crtpoenue U GyHKIUU OPraHU3MOB 15 1 1.5
10 PazmHOXEeHUE 1 pa3BUTHE OPTaHU3MOB 8 1.5
1 I'eneTnka — HayKa O HaCIEJICTBEHHOCTH U ) 0.5
M3MEHYMBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACIEICTBEHHOCTH 11 1 1
13 3aKOHOMEPHOCTH U3MEHYMBOCTHU 5 1
14 ['eneTuka yenoseka 3 0.5
15 Cenexuusi OpraHu3MoB 5 1 1
16 buortexHonorus u cuHTETHYECKass OMOJIOTUS 3
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 100 6 13




11 KITACC

HaumeHoBaHue pa3iesioB U TeM

KoanuecTBO 4acoB

JyeKTpoHHbIe (LM pOoBbIE)

Ne i/ Kontpoabnbie IIpakTnueckue
NPOrpamMMbl Bcero paGoTh! paGoTs: o0pa3oBaTe/bHbIE PecypChbl
1 3apoK€HUE U Pa3BUTHE IBOJIOLIMOHHBIX 3
MPEJCTaBICHUN B OMOJIOTUI
MuUKpOIBOIIONHMS U €€ PE3YIbTAThI 14 1 2
MakposBonronus 1 €€ pe3yJIbTaThl 6
4 [IpoucxoxaeHue U pa3BUTUE KU3HU Ha 15 1 L5
3emie
5 [IpoucxoxaeHne yeaoBeKa — aHTPOIOTeHES 11 1 1
DKOJ0rus — HayKa O B3aMMOOTHOILIEHUAX
6 OpPraHU3MOB U HAJOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpY’Karollei cpeaoun
7 Opranu3Mebl U cpeqa OOUTaHUs 10 1 1.5
DKoJ0rus BUAOB U NOIMYJISILUN 10 1 0.5
9 ?;COTJZ;ZH CO0O0IIECTB. DKOJIOTNYECKUE 12 0.5
10 buocdepa — rmobanbHas s3xocucTemMa
11 UYenoBek U OKpy:Karolas cpeia 1
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 98 6 7.5




CIIOCOBbI OHLIEHKMN JOCTHXEHHUSA VYYAIIUMUCA TIJIAHUPYEMBIX

PE3YJIBTATOB.

HJ’IH OLCHKU NOCTHIKCHUSA YHAIIUMUCA IUIAHHUPYCMBIX PC3YyJIbTATOB I10 Oouonoruu HCIOJIB3YHOTCA

CJIETYIOIIHE CIIOCOOBI:

IIpenmeTtHoe OlleHUBaHHUe. CranmapTU3UpOBaHHBIE  KOHTPOJIBHBIE, MIPOBEPOYHEIE,
CaMOCTOSITEIbHBIC PAa0OTHI, TECTHI, JUKTAHTBHI, TBOPYECKHE PaOOTHI, MPOCKTHI, CaMOaHAIU3 WU
CaMOOIIeHKA yJamuxcsa. A TakKe UTOTOBbIe KOHTPOJIbHBIE PaOOTEHI.

KommuiekcHoe oueHuBanmne. COCTOUT U3 CAMOOLCHKU, MAPTHEPCKOTO OIICHUBAHUS U OLICHUBAHUS
ydnTeneM. YYEHHK caM OIICHMBAE€T CBOM pE3yJibTaT BBHINOIHEHHSA 3aJaHUS IO KPUTEPHUAM
CaMOOIICHKH Ha YPOKE€ M caM OMpeAelisieT OTMETKy. YUHTeIh MMEET MPaBO CKOPPEKTHPOBATH
OIICHKU U OTMETKY, €CJIH JIOKaXET, YTO YUYCHUK 3aBBICUI WIIU 3aHU3UI HX.

OueHka JMYHOCTHBIX Pe3yabTaToB. VICMOMB3YIOTCS pPa3IWYHBIE METOABI TEAarorudecKon
JIUAaTHOCTHKH: aHKETUPOBaHKE, METO/ HalOmroaeHus, mopTdonuo (moprdens nocrmwkenui). Llems
— BBISBJICHHE C(HOPMUPOBAHHOCTH BHYTPECHHEH MO3UIIUY IKOIBHHUKA, €T'0 MOTUBAIINH YICHUSI.
YpoBHeBbIii moaxon. OreHKa WHAWBUIAYaATBHBIX OOpa30BaTENbHBIX TOCTIDKCHHHA BEIETCS
«METOJIOM CIIOKCHHUS», TPH KOTOPOM (UKCUPYIOTCS JOCTIKEHUE 0a30BOTO YPOBHS U €ro
MIPEBBIMICHAE (TIOBBIITICHHBINA, BEICOKHH).

B cucteme o1ieHKY JOCTIKEHUS TUTAHUPYEMBIX PE3yJIbTaTOB 10 OMOJIOTHH BaXKHO HHPOPMHUPOBATH

06yqaroumxca 0 OCJIAIX 06y‘l€HI/I$I " KpUTCPUAX OLICHKHU, BOBJICKATh UX B CAMOOIICHUBAHUC, CaMOaHaJIN3

COOCTBEHHOM JEATEIHHOCTH, 00SCIIEINBATE OOPATHYIO CBSI3b.



YYEBHO-METOJMYECKOE OBECHEYEHME OBPA3OBATEJBLHOI'O
MPOLIECCA

OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI 1151 YYEHUKA

METOJIWYECKHAE MATEPUAJIBI 1151 YUUTEJS

1.B.C.PoxnoB. Temaruueckuil U UTOrOBBIH KOHTPOJIb. COOPHUK NMPOBEPOUHBIX PadoT.
buonorus. 10 knacc. Mocksa 2014r.

3. Ol dynkuna. buonorus 6-11 xnaccel. IIpoBepouHble TecTbl, pa3HOYpPOBHEBBIE
3aganuda. Bonrorpan: Yuutens, 2012r

4. H.A.bornanos. KoHTposibHO-u3MepuTenbubie Matepuansl. buonorus 10 kinacc. @I'OC.
Mocksa. Bako, 2016r.

5. A.A.Kupunenko. buonorus. Paznen «OBomronus opranuueckoro mupa». Teopus,
TPEHHPOBOUHbIE 3aAanud. Jlernon, 2016r.

6. A.A.Kupunenko. buonorus. Paznen «l'eneruka». Bee tunsl 3agau. TpeHupoBouHas
terpanb. Jlernon, 2016r

7. C.1.KonecuukoB. buonorus. Pazaen «Oxonorus». Teopus, TPeHUPOBOYHBIE 3aAaHMUS.
Jlernon, 2016r.

8. B.C.PoxnoB. Temarnueckuii 1 UTOroBbIN KOHTPOJb. COOPHHUK MPOBEPOUHBIX paboOT.
buonorus. 11 knacc. Mocksa 2014r.

[IBenioB. buonorus. O6mas 6uonorus 10-11 kmaccer. Mocksa. [Ipoda.2012r.

10. H.A.bormanoB KoHTposibHO-H3MepHUTENbHBIE MaTepuanbl. buomoruss 11 kiacc.
®I'OC. Mocksa. Bako, 2016r.

HOUDPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCblI U PECYPCbl CETHU
HUHTEPHET

1. «Enmunas xomnekmust [udposeix OOpazoatenbHBIX PecypcoBy» (Habop 1udpoBBIX
pecypcoB k yueOHukam nuauu B.B. ITaceunuka) (http://school-collection.edu.ru/).

2. http://bio.1september.ru/urok/ -Marepuansl K ypoky. Bce paboThl, Ha OCHOBE KOTOPBIX
CO3J1aH caiit, OpUIM OmyOJIMKOBaHbI B rasere "buomorus". ABTopamu caifta mnpojenaHa
Oonbiras paboTa MO CHUCTEMATU3MPOBAHUIO Ta3€THBIX CTaTe C Y4YETOM MIKOJIBHOMN
y4eOHOI porpaMMEI 1o npeamety "buomnorus".

7. http://ebio.ru/ - DnexkTpoHHBIN yueOHHUK «bronorusy. ConepXuT BCe pa3aeibl OOIOTHH:
00TaHMKY, 300JI0THIO, AHATOMHIO M (U3UOJOTHIO YEJIOBEKa, OCHOBBI IIMTOJIOTUH H
TeHETHUKH, SBOJIIOIIMOHHYIO TEOPHIO U SKOJIOTHI0. MOXKET ObITh PEKOMEHJOBAH YHaLTUMCS
JUISL CAMOCTOSITENIEHON PabOTHI.

8. http://djvu-infinarod.ru/ - anekTpoHHas OMOIMOTEKA
http://biology.ru/index.php - Caiit siBasiercst IHTepHeT — Bepcueil yueOHOro Kypca Ha

KoMNakT-aucke "OTkpeiTas buomorus'.



https://www.google.com/url?q=http://school-collection.edu.ru/&sa=D&source=editors&ust=1697367525936959&usg=AOvVaw0-zijkvlqqCYBP6FNy3X0r
https://www.google.com/url?q=http://bio.1september.ru/urok/&sa=D&source=editors&ust=1697367525937162&usg=AOvVaw1eOhC4TZBljBc74ZpbvXWX
https://www.google.com/url?q=http://ebio.ru/&sa=D&source=editors&ust=1697367525937383&usg=AOvVaw0ft2hGULdo59r-ZNDhfU5E
https://www.google.com/url?q=http://djvu-inf.narod.ru/&sa=D&source=editors&ust=1697367525937587&usg=AOvVaw1YS-Je-LV7_H9tf1RY4bTU
https://www.google.com/url?q=http://biology.ru/index.php&sa=D&source=editors&ust=1697367525937771&usg=AOvVaw1udsbuSp46YLS3esOsGV6s

MUWHHUCTEPCTBO MPOCBELIEHUS POCCUIICKOW ®EJAEPALIMMN
JTIOHEIKAS HAPOJHAS PECITYBJIMKA
T'OCYJAPCTBEHHOE BIOTKETHOE
OBIIEOBPA3OBATEJIBHOE YUYPEK/JIEHUE
«TOKYUYAEBCKAS LIIKOJIA Ne 1 TOPOJACKOI'O OKPYTA JOKYYAEBCK»

PACCMOTPEHO COI''TACOBAHO YTBEPX/IEHO

HA 3acelaHHH 3aMecTUTENb IUpeKTOpa  IIpuKa3oM aupeKTopa
METOIHYIECKOr0o no yuebnoi padore 'BOY ot «21» aBrycta 2024 1. Ne 11
obvenunenns 'LOY «JJOKYUYAEBCKAS I'BOY JIOKYUAEBCKAS
A LA koA Ne 1 LIKOJIA Ne 1

I.0. IOKYYAEBCK» I.0. JOKYYAEBCK)» I.O. JOKYYAEBCK»
YUHTENEH €CTECTBCHHO- B.U. [Inexanosa B.JI. Ilynak

MaTEeMaTHYCCKOTO I[UKJIa
[TpoTokon Ne 1
oT «20» aBrycta 2024 r.

« __ »asrycra 2024r.
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y4eOHOro npeamera «buosorus. Yriy0/JéHHbIN YPOBEHb)

115t ooyuaromuxest 10 — 11 kiaccos

Pa3pabortano yuurenem:
Herpuio Tatesina CepreeBna

2024-2025 y4eOHbIii roa



HHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
No Jara Tema ypoka Konuuectn
0 4acosB
n/n IUIaH daxr
Tema 1. Buosnorusi kak Hayka 1
1 03.09 buonorus kak KOMIUIEKCHas HayKa U KaK 94acTh COBPEMEHHOTO 001IecTBa 1
Tema 2. /KuBble cuCTeMbI U UX U3y4YeHHE 2
2 05.09 JKuBble cHCTEMBI U X CBOMCTBA . 1
3 06.09 YpoBHEBasi OpraHu3alys KUBBIX CUCTEM
Tema 3. buosorusi KJieTKu 2
4 10.09 Hctopust oTKpBITHS U U3ydeHUs KieTku. Kiietounas teopust 1
5 12.09 MeTtoabl MONIEKYTISIPHOM U KieTouHoU Onosioruu. IlpakTuyeckasi padora «M3yuenue memooos | 1/0,5
KIemouHot ouonocuu (xpomamoepaghus, snekmpoghopes, oughghepernyuanvroe
yenmpughyeuposanue, I1L[P)»
Tema 4. XuMuveckasi Opranu3anus KJIeTKN 9
6 13.09 XVMMUYECKU COCTAB KJIETKU. MUHEpaibHbIEe BEIECTBA KJIETKU, UX OMOJIOTHYECKaAs POJIb 1
7 17.09 Oprannyeckue BemecTBa KieTku — Oenku. JladopaTopHas padota « Oonapyoicenue b6enxos ¢ | 1/0,5
HOMOUbIO KA4eCMEEHHbIX PeaKyuliy
8 19.09 CaoiicTBa, kiaccudukanus U GyHKIIUU OSIKOB 1
9 20.09 Opranuueckue BEeIecTBa KIETKH — YTJIEBOJbI 1
10 24.09 OpraHuueckue BeecTBa KISTKU — JIUINIbI 1
11 26.09 Hyxneunossie kucnotsl. JJTHK u PHK. JlaGopaTopHas pabora «/ccreoosanue HyK1euHo8bix 1/0,5
KUCION, 8bI0EIEHHBIX U3 KIeMOK PA3IUUHBIX OP2AHUIMOBY




12 |27.09 Crpoenue u ¢pyaknun ATO. [pyrue nykneosuarpudocatsr (HTD) 1
13 01.10 CexBenupoanue JIHK. MeTo/1bl reHOMHUKH, TPaHCKPUIITOMHUKHU, IPOTEOMHUKHU 1
Tema 5. CTpoenne n pyHKUMHU KICTKH 9

14 03.10 MeTtobl CTPYKTYpHOU OUOI0THN 1

15 04.10 Tunsl kneTok. [IpokapuoTuyeckas KieTka 1

16 08.10 Crpoenue sykapuoTuieckoi kietku. Ilpakruyeckasi padora «syuenue ceovicme kremounou | 1/0,5
MeMOpaubLy

17 10.10 [ToBepXHOCTHBIN anmnapar KJIeTKH 1

18 11.10 OnnomemOpaHHbIe OpraHouibl KiieTku. IlpakTuyeckas padora «3yuenue 0gudicenus 1/0,5
YUMONIA3Mbl 8 PACMUMENTbHBIX KIeMmKaX»

19 15.10 [TonyaBTOHOMHBIE OPTraHOU/Ibl KJIETKH: MUTOXOHAPUH, TacTuibl. JlabopaTtopHasi padora 1/0,5
«Hccnedosanue naazmonusa u 0eniasmoIu3a 8 pacmumenbHblxX KIemKaxy

20 17.10 KonTpoabHnas padora Ne 1 1

21 18.10 HememOpannbie OpraHOHIBI KIETKH 1

22 22.10 Crtpoenue u GyHKIHHA sIpa 1

23 24.10 CpaBHHUTENIbHASA XapAaKTEPUCTHUKA KIETOK dyKapuoT. JlabopaTopHas padora «/3yuenue 1/0,5
CMPOEHUsL KTIeMOK PA3IUYHBIX OP2AHUZMOBY
Tema 6. O0OMeH BellecTB U NMpeBpallleHUE IHEPTUH B KJIETKE 10

24 25.10 AccuMWISIIUS U JUCCUMMIIALINS — JIB€ CTOPOHBI MeTaboin3Ma. Turbl oOMeHa BEIIECTB. 1

JlabopaTopHas pabora «/3yuenue kamarumuyeckou akmueHocmu oepmeHmos (Ha npumepe
AMUNA3bL UTU KAMAaia3sl)»




25 05.11 DepMEHTATUBHBIN XapaKTep PeaKkiuii KIETOYHOTo MeTaboIm3ma. 1

26 |07.11 benku-akTUBaTOPHI M OCNKU-UHTHOUTOPHI 1

27 08.11 ABTOTpO(]HBII TUIT OOMEHA BELIECTB 1

28 12.11 ®doTocuHTE3 1

29 14.11 XemocuHnte3. JlabopaTopHasi padora « Cpasnenue npoyeccoe hpomocunmesa u xemocunmeszay | 1/0,5

30 15.11 AHa3poOHBIe OpraHu3Mbl. Buibl OposkeHusl. 1

31 19.11 A3poOHBIE OpraHU3Mbl. JTalbl SHEPrETUYECKOT0 OOMEHA 1

32 21.11 KonTposabHas padora Ne 2 1

33 22.11 Oueprust MeMOpaHHOTO rpagueHTa npotoHoB. Cunre3 AT®: pabora nporonHoit AT®-cunTtassr | 1
Tema 7. HaciiencreenHast uH(popManus U peajn3anus eé B KJIeTKe 9

34 26.11 Peakiiun MmatpuuHoro cuntesa. TpaHckpumnius — Matpuulbiid cuHTe3 PHK 1

35 28.11 Tpaucnsanus u e€ 3Tansl 1

36 29.11 KonupoBanue amunokucnot. Ponb pubocom B OnocuHTe3e Oenka 1

37 03.12 Opranuzaiysi TeHOMa y TPOKapuoOT U 3YKAPUOT 1

38 05.12 MouieKkynsipHble MEXAaHU3MBbI SKCIIPECCUU T€HOB Y 3YKapuOT 1

39 06.12 Bupycbl — BHekjeTOUHBIC (DOPMBI )KU3HU U 00IUraTHBIE Mapa3uThl. IlpakTuyeckasi padora 1/0,5

«Coz0anue modenu supycay




40 10.12 BupycHbie 3a00meBaHus 4eI0BeKa, )KUBOTHBIX, PACTEHUH 1

41 12.12 HanoTtexHonoruu B OMOIOTrUHA U MEIUIIAHE 1

42 13.12 KonTpoabHas padora Ne 3 1

Tema 8. 7ZKM3HeHHBI IMKJI KJICTKH 6

43 17.12 JKY3HEHHBIN UK KIIETKU 1

44 19.12 Martpuunsiii cunte3 JJHK 1

45 20.12 Xpomocomsbl. JIaGopaTopHasi padoTa «M3yuenue xpomocom Ha 20mogvix mukponpenapamaxy | 1/0,5

46 24.12 JleneHre KIIETKH — MUTO3 1

47 126.12 Tume! knerok. Kapnokunes n nurokunes. JlabopaTtopHas padora «Habarooenue mumosa 6 1/0,5
KAeMKax KOHYUKA KOpewKa IyKa (Ha 20mosblX MUKPONpenapamax)y

48 27.12 Perynsuus KU3HEHHOTO 1IUKJIA KJIETOK 1

Tema 9. Ctpoenue u pyHKIMH OPraHU3MOB 15

49 09.01 Opranusm Kak eJIMHOE 1EJI0e 1

50 10.01 Tkanu pacrenuil. JlabopaTopHas padora «3yuenue mxkaneu pacmenuiiy 1/0,5

51 14.01 TkaHu )KMBOTHBIX U YesioBeKa. JlabopaTropHasi padora «/3yyenue mramnei HCUu8OMHbIXY 1/0,5

52 16.01 Opranbl. Cuctemsl opraHoB. JlabopaTopHasi padora «/3yueHue opeanos yeemrko8o2o 1/0,5
pacmenusy

53 17.01 Onopa Tena opraHu3MoB. [[BuxkeHne OpraHu3MOB 1




54 21.01 [Intanue opranusmos. [Iutanue n03BOHOYHBIX KUBOTHBIX. [InIIeBapuTenbHas cucTeMa 1
YyeJIoBeKa
55 23.01 KonTpouabHnas padora Ne 4 1
56 24.01 Jlprxanve opraHu3MoB. [[pIxaHHe MO3BOHOUYHBIX KHUBOTHBIX U YEJIOBEKA 1
57 28.01 TpaHcopT BEMIECTB Y OPraHU3MOB 1
58 30.01 KpoBeHocHas cuctema mo3BOHOYHBIX KUBOTHBIX U YEJIOBEKA 1
59 31.01 Brinenenue y opraHuzmMoB 1
60 04.02 3amura y Opranu3MoB 1
61 06.02 NmMmmyHHas cucteMa yenoBeka 1
62 07.02 Paznipa’>xuMoCTh U peryisinus y OpraHu3MoB 1
63 11.02 ['ymopainbHas perysinys 1 3HAOKPUHHAS CUCTEMA KUBOTHBIX U Y€JIOBEKA 1
Tema 10. PazmHokeHHe U pa3BUTHE OPraHU3MOB 8
64 13.02 @opMBbl pa3MHOKEHHUSI OPraHU3MOB 1
65 14.02 [TonoBoe pa3mHokeHNE 1
66 18.02 Meiio3 1
67 20.02 ["ameTorenes. OOpa3oBaHue U pa3BUTHE TOJIOBHIX KJIETOK. JIabopaTropHas padora «M3yyenue | 1/0,5
CMPOEHUsL NOJIOBBIX KIIeMOK HA 20MOBbIX MUKPONPENapamaxy
68 21.02 NHauBUyaabHOE pa3BUTHE OPTaHU3MOB — OHTOTCHE3 1




69 |25.02 3aknazika OpraHoB ¥ TKAHEH U3 3apOJIbIIIEBBIX JINCTKOB 1

70 | 27.02 Poct u pa3zButHe )xuBoTHBIX. JIabopaTropHasi padora «Buvisisienue npusHakos cxoocmea 1/0,5
3apoovluieli N0360HOUHBIX HCUBOMHBLXY

71 28.02 PazmHoxxenue u pa3Butue pactenuii. JJaboparopHas padora « CmpoeHue opeanos 1/0,5
DPASMHONCEHUS BLICULUX PACTEHUT»

Tema 11. I'eHeTHKA — HAYKa 0 HACJIEACTBEHHOCTH U U3MEHYMBOCTH OPraHU3MOB 2

72 1 04.03 Wcropus cTaHOBIEHMS M pa3BUTHSI TEHETUKU KaK HAyYKU 1

73 06.03 OcCHOBHBIE TTOHATHS ¥ CHMBOJIBI TeHETHKHU. JIaGopaTopHasi padoTa «/[pozoguna kax obvekm 1/0,5
2eHeMUYecKUX UCCcie008aHuLLy

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH 11

74 07.03 3aKOHOMEPHOCTH HacJIeI0BaHMs pu3HakoB. MoHornopuaHoe ckpemuBanue. [lpakrudeckas | 1/0,5
padoTa «M3yuenue pe3yibmamos MOHOSUOPUOHO20 CKPEWUBAHUSL Y OPO30hUIbLY)

75 11.03 Hurosnornueckre 0CHOBbI MOHOTHOPUIHOTO CKPEILUBAHMS 1

76 13.03 AHnanuzupymouiee ckpeuBanre. Hemonnoe foMuHupoBaHue 1

77 14.03 KonTpoubHnas padora Ne 5 1

78 18.03 Jurundpunnoe ckpeuuBanue. IipakTuyeckasi padora «3yuenue pezyromamos oueubpuonozo | 1/0,5
CKpewusaHnusi y Opo30puvly

79 20.03 [{uTonornyeckre OCHOBBI JUTHOPHUIHOTO CKPEIIMBAHUS 1

80 21.03 CueruieHHOE HaclieJOBaHUE MPU3HAKOB 1

81 01.04 XpomMocoMHasi TEOpHUsl HACJIEICTBEHHOCTH 1




82 03.04 I'enernka moia 1
83 04.04 ['eHoTHII KaK 11eJ10CTHAS CUCTEMA 1
84 | 08.04 I'eneTnueckuii KOHTPOJIb PA3BUTHUS PACTEHUI, KUBOTHBIX U YEIOBEKA 1
Tema 13. 3aK0HOMEPHOCTH U3MEHYUBOCTH 5
&5 10.04 N3mMeHYnBOCTh IPU3HAKOB. Buabl n3amMeHunBOCTH. MoaudukanmoHHas U3MEHYHUBOCTh 1
86 11.04 Bapwuanmonsslii ps 1 BapuanioHHasi KpuBas. JlabopaTopHasi pa6oTa «ccriedosarnue 1/0,5
3aKOHOMepHOCmel MOOUPUKAYUOHHOU uzmeHyugocmu. Ilocmpoenue sapuayuoHuozo psaoa u
B8APUAYUOHHOU KDUBOUY
87 15.04 I'eHoTHIIMUECKas M3MEHUYMBOCTHE. KOMOMHATHBHAS H3MEHYHUBOCTD 1
88 17.04 MytanunonHas n3aMeHUYnBOCTh. IlpakTHYeckas padora « Mymayuu y opozogunvt (na comoswix | 1/0,5
MUKPONpenapamax)»
89 18.04 3aKOHOMEPHOCTH MYTAILIMOHHOTO MPOIEcca. DMUTCHETHKA U STUTEHOMUKA 1
Tema 14. I'eHeTHKa YeJIOBeKa 3
90 22.04 ['eneTtuka yenoBeka. [lpakTuueckas padora « Cocmasnenue u aHaiu3 pooOoCio8HOUY 1/0,5
91 24.04 MeTtoasl METUIIMHCKON T€HETUKHA 1
92 25.04 3HaueHUe MEIUIMHCKON T'€HETUKHU B MPEJOTBPAICHUH U JICUEHUH T€HeTUYECKuX 3a0oeBanuit | 1
YyeJIOBEKa
Tema 15. Cesiekuusi Opranu3mMoB 5
93 29.04 OCHOBHBIE TOHSITUS CEJIEKIIUU. 1




94 06.05 Mertoasl cenekiinoHHoi paboTsl. JlabopaTopHas padora «/M3yuenue memooos cenekyuu 1/0,5
pacmeHuy
95 13.05 JlocTrKeHus celeKuuu pacTeHui U )kUBOTHBIX. IIpakTHyeckas padora «/Ipusueka 1/0,5
pacmenuy
96 15.05 CoxpaHeHue, U3y4eHHUe U UCTO0JIb30BAHUE TEHETUYECKUX PECYPCOB 1/0,5
97 16.05 KonTpoabHnasi padora Ne 6 1
Tema 16. BuorexHoJiorusi ¥ CHHTeTHYECKasi OMOJIOT S 3
98 20.05 buotexHonorus kak Hayka U OTpacib IPOU3BOJICTBA. 1
99 ]22.05 OcHOBHbIE HaIlpaBJIEHUs] CHHTETUYECKON OMOI0run 1
100 | 23.05 XpomMocoMHas ¥ TeHHasl MHXKeHepHrsa. MeTUIIMHCKUE OMOTEXHOIOTUH 1
Hroro: 100 gacos




11 KITACC

No Jara Tema ypoka Konuuectn
0 4acoB
n/n IU1aH daxr
Tema 1. 3apo:kneHune u pa3BuTHE IBOJIONHMOHHBIX NPEACTABJICHUA B OM0JI0THH 3
1 02.09 OponmononHas teopus Y. [lapeuna. JIBuxyiue cuiibl 3BoJiroluu BU10B o Y. JlapBuny 1
2 03.09 boprba 3a cyniecTBOBaHNE, €CTECTBEHHBIN M MICKYCCTBEHHBIN 0TOOD 1
3 05.09 . 1
DOopMHUPOBAHNE CUHTETUYECKON TEOPUH 3BOJIFOLIUN
Tema 2. Mukpo3BoJIonust U €€ pe3yJibTaThl 14
4 09.09 3 , 1
Tarlbl 3BOJIOLHUOHHOTO MPOLIEcCa: MUKPOIBOJIIOLUS M MAKPOIBOIIOLUS
5 10.09 1
[Tomynsiiust — sneMeHTapHas €IMHUIIA SBOJIIOIUN
6 12.09 3akoH reHeTH4eckoro paBHosecus J[x. Xapau, B. BaitnOepra. JlabopaTropuasi padora 1/0,5
«Buisenenue usmenuusocmu y ocooel 00H020 uday
7 16.09 5 1
JeMEHTapHbIE (PaKTOPHI IBOJIOLUU
8 17.09 1
D dexr ocroBatensa. IpdekT OyThITOUHOTO TOPIIBIIIKA
9 19.09 M .. 1
urpanuu. M3omnsmun monynsmuii: reorpagudeckas, Ononornaeckas
10 |23.09 . . 1
EctectBeHHBIN 0TOOP — HAIPaBISIONINI (PaKTOP IBOIFOIUN
1 24.09 [TomoBoii oTOOp I
12 26.09 [IpucrnocoO6aeHHOCTh OPraHU3MOB KaK pe3yabTaT MUKPOIBOItoNNH. JIabopaTopHasi padoTa 1/0,5
«H3yuenue apomopgho3o6 u uouoadanmayuil y pacmeruti U H#CUSOMHbIXY




13 01.10 [Tpumeps! nprcnocobeHuil y Opranu3MoB: MopdoIornieckue, GU3noI0THIecKue, 1/0,5
ouoxumuueckue, nopeaeHueckue. Jlaboparopuas padora «/Ipucnocobienus opeanuzmos u ux
OMHOCUMENbHASL YeneCco0OPA3HOCIbY

14 03.10 Bupn, ero kputepuu u ctpykrypa. Jlaboparopuas padora « CpasHenue 6u008 no 1/0,5
Mopghoniocuueckomy Kpumepuroy

15 |07.10 C 1

TPYKTypa BuAa

16 08.10 1
Bunoobpa3zoBaHue Kak pe3yibTaT MEKPOIBOTIONUH. CBsS3b MUKPOIBOIIONNN U SMTUASMHUOIOTHA

17 10.10 KonTpoabHnas padora Ne 1 I

Tema 3. Makpo3Bosionus u €€ pe3yJibTarhbl 6

18 14.10 1
MakposBomtonus. [1ageoHTonornueckre METOAbl U3YYEHHs! SBOIIOLUN

19 ]15.10 1
buoreorpaduueckre METOAB! N3yUEHUS SBOITIOIIH

20 [17.10 1
OMOPHOIOTUYECKHE U CPABHUTEIBHO-MOP(OIOTHUECKIAE METOIBI H3yUEHHS SBOIOINN

21 21.10 MonexkynspHO-TeHeTHYeCKre, OMOXUMUYECKHE M MAaTEMAaTHUECKUE METO/Ibl U3YUCHUS 1
9BOJIIOLIMH

22 22.10 1
OO61re 3aKOHOMEPHOCTH IBOJTIOIUH

23 24.10 1
AnanTtuBHas paauanus. HepaBHOMEpHOCTbh TEMITOB YBOJIIOIIUU

Tema 4. IlpoucxoxkieHue U pa3BUTHE )KU3HU HA 3emJie 15

24 | 05.11 1
HayuHble runoTe3bl NpouCcX0kKACHUS )KU3HU Ha 3emiie

25 07.11 1

I[OHay‘IHLIC MMpeACTAaBJICHHUA O 3apOKACHUHN JKU3HHU




26

11.11

OCHOBHBIC ATaNbl HeOpFaHH‘IeCKOﬁ 9BOJIFOIINH

27 12.11 1
['unoTe3bl 3apOXKACHUS KU3HU

28 14.11 Uctopus 3emnn u metonbl e€ uzydyeHus. Jlaboparopuas padora «/3yuenue u onucanue 1/0,5
UCKONAeMblX OCMAMKO8 OPEBHUX OP2AHUIMO8BY

29 18.11 1
KonTposabHas padora Ne 2

30 19.11 .
HayanbHble 3Tanbl opraHuuecKoi IBOJIIOLMH. DBOJOLHS 3yKapHOT

31 21.11 OcCHOBHBIE ATaIlbI BOJIIOIUU pacTUTeNbHOTrO Mupa. IlpakTuyeckasi padora «3yuenue 1
ocobeHHocmell cmpoeHUs. pacmeHull PazHblX 0moenosy

32 | 2511 1
OCHOBHBIE ATl ABOJIFOIIUYU )KHBOTHOTO MUPA

33 26.11 OBoorus KUBOTHBIX. IIpakTHyeckas padorTa «/3yuenue ocobennocmeri cmpoenus 1/0,5
NO380HOYHBIX HCUBOMHDBIX »

34 | 28.11 1
Pa3BuTue xxu3HM Ha 3emiie 1Mo 3paM U epuogam

35 02.12 1
MaccoBbie BRIMUPaHHS — 3KOJOTUYECKUE KPUZHUCHI TIPOIILIOTO

36 |03.12 . . 1
CoBpeMeHHBIN SKOJIOTHYECKUN KPU3UC, €r0 0COOCHHOCTH

37 |05.12 1
CoBpeMeHHas cucTeMa OPraHuIeCcKOro MPOIIIOTo

38 09.12 1
OCHOBHBIEC CHUCTEMATHYECKUE TPYIIITHI OPTAHI3MOB

Tema 5. IIpoucxoxaeHue 4eJI0BeKa — AHTPONOTeHE3» 11
39 10.12 1

AHTpOHOJ'IOFI/I}I — HaYKa O YCJIOBCKC




40 12.12 . 1
Pa3BuTHe npeacTaBiaeHuil 0 IPOUCXOKIACHUH YeI0BeKa

41 16.12 Mecrto 4enoBeka B cucTeMe opranuieckoro mupa. JlaboparopHas pa6ora «/3yuenue 1
ocobeHHocmell cmpoeHUsl CKellema 4el08eKd, CA3aHHbIX C NPAMOXOHCOCHUeM)

12 17.12 1
KonTpoabHas padora Ne 3

43 19.12 1
JIBrKyIue Cuiibl aHTPOIIOTeHEe3a

44 | 23.12 1
CooTtHouleHre OMOJIOrMYeCKUX U COLIMATBHBIX (DAKTOPOB B AHTPOTIOTEHE3E

45 24.12 1
OcHOBHBIE CTaJMH AHTPOIIOTeHE3a

46 26.12 1
[TaneoreneTrka 1 majeoreHOMHUKa

47 09.01 1
OBOJIOLUS COBPEMEHHOIO YEJIOBEKA

48 13.01 UYenoseueckue pacel. IlpakTuueckasi padora «3yuenue 3K0102UYeCcKUx a0anmayuti 1
YenoBeKay

49 14.01 1
MexaucumiiinHapHble METO/Ibl AHTPOTIOJIOTHU

Tema 6. JKkoJ10rHsi — HAYKA 0 B3aUMOOTHOIICHUSIX OPraHM3MOB H HA/IOPraHU3MEHHbIX CHCTEM C OKPY:Kaloulel cpenoi» | 3

50 16.01 1
3apok/IeHre U pa3BUTHE KOJIOTUU

51 20.01 Mertoasl skonoruu. JlabopaTopHasi padora «M3yuenue memooos IK0JI02ULECKUX 1
HCCJICIOBAHUID)

52 21.01 . 1
3HaueHUE IKOJIOTMUECKUX 3HAHUN JUIsl YeIoBeKa

Tema 7. Opranu3mbl U cpea OOUTAHUA 10




53 23.01 5 1
KOJIOTHYECKUE (PaKTOPbI
54 27.01 Abunornueckue ¢akropbl. CBEeT Kak sKonornueckuii paxrop. JlaGopaTopHas pagora 1/0,5
«Buvisisnenue npucnocobieHull 0p2anusmos K 8IUSHUIO CBemay
55 28.01 AOGuoTtndeckue Gaktopsl. Temneparypa Kak 3konorudeckuii pakrop. JIaboparopHasi padora 1/0,5
«Buvisisnenue npucnocobienuil Op2anusmos K 8IUSHUIO MeMnepamypbly
56 30.01 AOGuoTtudeckne GakTopsl. BiaxxHoCTh Kak skojornueckuii haktop. JlabopaTopHasi pagora 1
«Anamomuyeckue 0cobeHHOCmU pacmeHull U3 pazHulx Mecm 0OUManusLy
>7 03.02 KonTpoabHasi padora Ne 4 I
58 04.02 C 1
penbl OOUTaHUSI OPTaHU3MOB
59 06.02 1
buonornueckne puTMbl
60 10.02 1
Kuzuennspie (OpMBI OPTaHU3MOB
61 11.02 1
buotnueckue pakropbl
62 13.02 . . 1
3HaueHne OMOTUYECKUX B3aMMOACHCTBHI JIJIsl CYIIECTBOBAHUSI OPTaHU3MOB B Cpejie OOUTaHus
Tema 8. JkoJi0rnsi BU0B ¥ NOIMYJISAIHIA 10
63 17.02 3 1
KOJIOTUUECKUE XapaKTEPUCTUKH MOIYJISLUN
64 18.02 OcHOBHBIE [TOKA3aTENN NOMYJISLIMN: YACIEHHOCTD, IJIOTHOCTh, BO3PACTHAs U MOJIOBAs 1
CTPYKTYypa
65 20.02 OCHOBHBIE TTOKA3aTeNH MOMYJISIIUN: POKIAEMOCTh, TPUPOCT, TEMIT pOCTA, CMEPTHOCTb, 1
MUTPALU
66 25.02 1

DKoJoTnYecKas CTPYKTypa MOIMYJISIHH




67 |27.02 N 1
JluHamuKa nomyJsiquu U e€ peryisius
68 03.03 K 1
pUBBIE POCTA YUCICHHOCTHU Nomyisiiuu. KpuBble BEDKHUBaHUS
69 04.03 Dkosiornyeckas Huia Buja. JlaboparopHas padora «/Ipucnocobienus cemsan pacmenuu K 1
paccenenuioy
70 ] 06.03 . 1
Bun kak cucrema momyisimia
71 10.03 KonTpoabHast padora Ne 5 I
72 11.03 . 1
3aKOHOMEPHOCTHU MOBEACHUS U MUTPALIMI )KHBOTHBIX
Tema 9. JkoJ10orust co001IECTB. IKOJOTHYECKHE CHCTEMbI 12
73 13.03 1
Co00111€cTBO OPraHu3MOB — OHOLIEHO3
74 17.03 1
DKocucTeMa KaK OTKpbITasi CUCTEMA
75 18.03 1
KpyroBopoT BemiecTB 1 MOTOK YHEPTUH B IKOCHCTEME
76 |20.03 1
OcHOBHBIE MTOKa3aTeNn IKOCUCTEMBI
77 31.04 5 1
KOJIOTHYECKUE TTUPAMU/IBI
78 01.04 1
N3menenust cooOIECTB — CYKIIECCHU
79 | 03.04 n . 1
PUPOIHBIE IKOCUCTEMBI. DKOCUCTEMBI 03€p U peK. DKOCUCTEMBI MOPE U OKEAHOB
80 ]07.04 . 1
[TpupoaHbIe SKOCUCTEMBI. DKOCUCTEMBI TYHJIP, JIECOB, CTENEH, TyCThIHb
81 08.04 1

AHTpOHOFCHHLIC 3KOCHUCTCMBbI




82 10.04 Ypb6oskocuctemsl. IlpakTnueckasi padoTa «3yuenue u onucarue ypo03KOCUCTEMbLY 1/0.5
83 14.04 . . 1
3aKkoHOMEepHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOICUCTBHI OPraHU3MOB B 9KOCHCTEMAX
84 15.04 MexaHu3Mbl BO3I€UCTBUS 3arpsA3HEHUI pa3HbIX TUIIOB HA CyOOpraHM3MEHHOM, 1
OpPraHU3MEHHOM, ITONYJISIIMOHHOM M 3KOCUCTEMHOM YPOBHSIX
Tema 10. buocdepa — riodajsbHast IKOCHCTEMA 7
85 17.04 buocdepa — obmiennanerapHas 060109Ka 3eMITH I
86 22.04 VYuenue B. . Bepnaackoro o 6uochepe I
87 124.04 1
3aKOHOMEPHOCTH CYIIeCTBOBaHUS Ouocdepbl
88 28.04 K 1
PYTOBOPOTHI BEIIECTB U OMOT€OXUMHUYECKHE [TUKIIBI
89 2904 3onanbHOCTH OMOchepsl. OCHOBHBIE OMOMBI CYIITN I
%0 10505 YcroitunBocTh Onocdepsr I
91 06.05 1
DKOJOTUYECKHE KPUZUCHI M UX TPUUUHBI
Tema 11. YesioBek M OKpy:KaoIas cpeaa 7
92 . 1
Bo3zneiictBue uenoBeka Ha Ouochepy
93 13.05 A . . . 1
HTPOIIOT€HHOE BO3/I€MCTBUE HA PACTUTENBHBIN U )KUBOTHBIM MUP
o4 15.05 KonTpouabHnas padora Ne 6 I
95 19.05 1

OxpaHa npupoibl




96 |20.05 . 1
OCHOBHBIE IPUHLUIIBI YCTOHYHNBOTO Pa3BUTHS YEIOBEUYECTBA U PUPO/IBI

97 |22.05 1
ParrionansHOE PUPOIONIONB30BAHNE U COXPAaHEHHE OMOJIOTMYECKOT0 pa3HO00pas3 st 3eMiIu

98 26.05 O6006menue mo reme «MukposBomonns, Makpo3BOTIONUS U €€ PEe3yIbTAThI». 1

«IIpoucxoxeHrue u pa3BUTHE KU3HU Ha 3eMiie». « DKOJIOrus — HayKa O B3aUMOOTHOUIEHUSIX
oprasuzMoB» «OpraHu3Msl U cpefa 0OUTaHUS»

HUTOI'O:

98 yacoB
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