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INOACHUTEJIBHAA 3AIINCKA

[Ipu pa3paboTke mMporpaMmbl MO OHOJIOTMH TEOPETHUECKYIO OCHOBY JUIS OIpPEACIICHUS
NOJIX0/0B K (OPMHUPOBAHMIO COZAEp)KaHUS ydeOHoro mnpenmera «buonorus» cocTaBuiIu:
koHuenryanbHbie nonoxkeHus GI'OC COO o B3auMOOOYCIIOBIEHHOCTH IIEJICH, COJEpKAHUS,
pe3ynbTaToB OOyueHUsi U TpeOOBAHUU K YPOBHIO MOATOTOBKH BBITYCKHUKOB, IMOJIOKEHHUS 00
O0MMX LENSIX M MPUHIUIAX, XapaKTePU3YIOIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHEro
obmrero obpazoBanusi B Poccuiickoit @enepariuin, a TakKe MOJIOKESHHS O CeH(UKe OUOJIOTHH,
e 3HAUYEHUU B TMO3HAHUU KUBOM MPHUPOABI U 00ECNEUYEHHU CYIIECTBOBAHMS YEIOBEYECKOTO
oOmiectBa. CorjaacHO Ha3BaHHBIM MOJIOXKEHHSM, OIIPEIeTICHbl OCHOBHBIE (PYHKIIUU MPOTPaMMBbI 110
OuoJsioruu u €€ CTpyKTypa.

[Tporpamma mo O6uonoruu AaéT MpeACTaBICHHUE O IEeNsX, 00 o0mIeit cTpareruu 00yJeHus,
BOCIIUTAHUS M Pa3BUTUS OOydYalOIIMXCS CcpeAcTBaMU ydyeOHoro mnpeamera «buomnorusy,
onpezenseT o0sg3aTeNbHOE TMPEAMETHOE COJIEpKaHUEe, €ro CTPYKTYpY, paclpeleieHHue o
paszenam W TeMaM, PEKOMEHAYEMYIO IOCIEI0BAaTeIbHOCTh U3YyYeHHsS Y4eOHOro Marepuaia C
y4ETOM MEXKIIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBSI3CH, JJOTUKH 00pPa30BaTEIIBHOIO IMPOIIecca,
BO3PACTHBIX OCOOEHHOCTEH 00yYaroIIXCs.

B mnporpamme 1o OHONIOTMU TakKe YYHUTHIBAIOTCA TpPeOOBaHUSA K IJIAHUPYEMbBIM
JUYHOCTHBIM, METANPEJAMETHBIM M IPEIMETHBIM pe3ysibTaTaM OO0ydeHUs B (OPMHUPOBAHUU
OCHOBHBIX BHJIOB y4eOHO-TTO3HABATEIBHOMN AEATEIbHOCTH/ydeOHBIX JeHCTBUI 00y4Yaromuxcs 1mo
OCBOEGHUIO COJIEpP KaHUs OMOIOTHYECKOr0 00pa30BaHUsI.

B nporpamme mo 6uosnoruu (10—11 kmaccel, 6a30BbIif ypOBEHB) peanr30BaH MPHUHIIMII
NPEEMCTBEHHOCTH B HW3yYeHHHM Ouojoruw, Oiarojapss dYeMy B HEH MPOCMAaTpPHBAETCS
HANpaBJICHHOCTh HA Pa3BUTHE 3HAHWM, CBS3aHHBIX C (POPMHPOBAHHEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, LIEHHOCTHBIX  OpPUEHTAIMA  JIMYHOCTH, OSKOJOTHYECKOrO  MBIIUICHUS,
MPEJCTaBICHU O 3J0pOBOM 00pa3e >KM3HU U OEpeKHBIM OTHOIIEHHEM K OKpYKarolen
npupoHoit cpene. [losTomy Hapsay ¢ U3ydeHHEM O0IIEOMOIOTHYECKUX TEOPUH, a TaKKe 3HAHUHN
O CTPOCHHWH HUBBIX CHCTEM pPa3HOTO paHTa W CYNIHOCTH OCHOBHBIX IMPOTEKAMOIINX B HHUX
MIPOIIECCOB B MPOrpaMMe M0 OMOJIOTHH YIeJICHO BHUMAaHUE UCTIOIb30BAHHIO MTOTYYSHHBIX 3HAHUN
B TIOBCEIHEBHOM JKM3HM JUIsl PEIICHUs MNPHUKIATHBIX 337ad, B TOM YHCIE: MPOPUIAKTHKU
HACJIC/ICTBEHHBIX ~ 3a00JICBaHMK  YEJOBEKAa, MEIWKO-TEHETHYECKOTO  KOHCYJIBTHPOBAHHMS,
000CHOBaHHUS HKOJIOTHUYECKHU 11eJIeCO00pa3HOro MOBEICHUS B OKpY)Kalolled MPUPOAHOHN cperne,
aHaM3a BIMSHUS XO3AHCTBEHHOM [EATENHHOCTH YENOBEKAa Ha COCTOSHHE MPUPOTHBIX U
HCKYCCTBEHHBIX DKOCHCTEM. YCHWJICHHE BHHUMAHMS K MPUKIAJAHON HAMPaBIEHHOCTH Y4eOHOTO
npeamera «BHOTOTHS» MPOJUKTOBAHO HEOOXOTMMOCTHIO OOECTICUeHHsI YCIOBUH JUIs pEelIeHUs
OJTHOW M3 aKTyaJIbHBIX 3a/1a4 IIKOJILHOTO OMOJIOTHYECKOro 00pa3oBaHus, KOTOpask MpeAroiaraet
dbopMupoBaHUe Yy OOYYArOIIMUXCS CIOCOOHOCTH aJalTHPOBAThCS K H3MEHEHHSIM JUHAMHYHO
Pa3BUBAIOIIETOCS COBPEMEHHOI'O MHpA.

buonorus Ha ypoBHe cpemaHero oOmiero oOpa3oBaHHs 3aHUMaeT BakHoe MecTo. OHa
oOecnieunBaeT (QoOpMHUpOBaHUE y OOydYalOIIUXCS MPEICTABICHUNH O HAy4yHOM KapTHHE MHpa,
pacmmpsieT ¥ 0000IIaeT 3HAHUS O )KUBOM MPUPO/IE, €€ OTIIMIUTEIBHBIX MTPU3HAKAX — YPOBHEBOM
OpTaHHW3aIllMi W OHBOJIOLUU, CO3MaET YCIOBUSA JUISA: TO3HAHUS 3aKOHOB JKUBOH MPUPOIBI,
dbopmupoBaHus (YHKIIMOHATHHOW TPaAaMOTHOCTH, HABBIKOB 37J0POBOr0 M 0O€30mMacHOro obpasa
KHU3HU, SKOJIOTUIECKOT'O MBIIIICHHS, IEHHOCTHOTO OTHOIIECHUS K )KHBOW MIPHUPOJIC U YEITOBEKY.

Bonbmoe 3HadeHWe OWOJIOTHS WMEET TakkKe JUIS PEIICHUS BOCHUTATENBHBIX U
pa3BUBAIOIIMX 33]a4 CpeHero oouiero oOpa3oBaHus, couuann3anuu odyuatomuxcs. M3yuenue



Ouosoruu odbecreyrBaeT ycaoBHs A7 (OPMUPOBAHUS HHTEIUIEKTYaIbHBIX, KOMMYHUKAIIMOHHBIX
U HMH(QOPMAIIMOHHBIX HABBIKOB, JCTETHUYECKOM KYIbTYphl, CIIOCOOCTBYET HWHTETpaluu
OMOJIOTMUYECKUX 3HAHUN C MPEACTaBICHUSAMHU U3 JPYrHX YYeOHBIX IPEAMETOB, B YAaCTHOCTH,
buzuku, xumun U reorpaduu. HazpanHble MoNoKeHUs O MpeAHA3HAYEHUH y4eOHOTo mpeameTa
«buonorus» cocTaBMIId OCHOBY ISl OIIPECICHUS TOIXO0/I0B K OTOOPY U CTPYKTYPHUPOBAHUIO €T0
COJIepKaHus, PEICTABICHHOTO B IPOTpaMMe 0 OHOJIOTHH.

OT160p conepxkanust yaueOHoOro npenmera «buonorus» Ha 6a30BOM YpOBHE OCYIIECTBIIEH C
MO3UIUI KyJIbTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOYyYaIOLIUECs JAOKHbI
OCBOUTH 3HAHUS U YMEHHs, 3HaUMMble sl (POPMUPOBAHUS OOIIEH KYJIbTYpHhI, ONpeaesStoe
aJIcKBaTHOE IIOBEJICHUE 4YEJIOBEKA B OKPY’KAIOLIEH MNPUPOAHON cpene, BOCTPEOOBaHHBIE B
MOBCEHEBHOM KM3HU U MPAKTHUUECKOU AesTeibHOCTH. Oco00e MECTO B 3TOM cuUCTEeMe 3HAHUU
3aHUMAIOT d3JIEMEHTHl COJIEpP)KaHus, KOTOphIE CIyKaT OCHOBOM g  (QopMHUpOBaHUS
NPEACTABICHUI O COBPEMEHHON €CTECTBEHHO-Hay4HOW KapTUHE MHpa M LEHHOCTHBIX
OpPHUEHTAIUAX JIUYHOCTH, CIIOCOOCTBYIOIIMX T'yMaHU3AIMH OMOJIOTHYECKOT0 00pa30BaHMs.

CTpyKTYypHpOBaHUE COJCpKaHUS y4eOHOro MaTrepuaja B MporpaMMe 10 OHOJIOTHH
OCYIIECTBIIEHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUN 00 OTIIMUUTENIBHBIX OCOOEHHOCTAX
JKUBOM MPUPOJIbI, O €€ YPOBHEBOM OPraHU3allMu U SBOJIIOLNH. B COOTBETCTBUU € 3TUM B CTPYKTYype
y‘-Ie6HOFO nmpeamera «buonorusy BBIJCJICHBI CICAYIOIUEC COACPIKATCIIbHBIC JIMHUU! «buoiorus
KaK Hayka. MeTopl Hay4dHOTro Mo3HaHus», «KieTka kak Omosoruueckas cuctemay, «Opranusm
Kak Ouonornyeckas cucreMay, «CuctemMa U MHOTr0oOpa3ue OpraHu4ecKoro MUpay, « IBOJIOIHS
JKUBOU MTPUPOBI», «IKOCUCTEMBI U IPUCYIIUE UM 3aKOHOMEPHOCTH.

Leny u3ydenuss yuyebHoro mnpeamera «buosorus» Ha 0a30BOM YpPOBHE — OBJAJCHHUE
00yJaromuMHUCs 3HAHUAMH O CTPYKTYpHO-(DYHKIIMOHAIBHOW OpPTraHW3allUM JKUBBIX CHUCTEM
pa3HOro paHra u npuoOpeTeHrne YMEHHUI UCIOIB30BaTh 3TU 3HAHMSI JJIsl TPAMOTHBIX JIEHCTBHI B
OTHOIIEHUH O0OBEKTOB KMUBOW MIPUPOJIBI U PEILICHUS PA3INYHBIX )KU3HEHHBIX TTPOOIIEM.

Joctuxenue uenu uszydyeHus ydeOHoro mnpeamera «buosorus» Ha 0a30BOM YpOBHE
oOecrieunBaeTcs pelIeHueM CIEAYIOINX 3a1au:

OCBOCHME 00YYaIOLUIMMHUCS CUCTEMbI 3HaHUH 0 OMOJIOIrMUECKUX TEOPUSX, YUEHHX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THIIOTe3aX, TMpaBWJaX, CIYXKallUX OCHOBOM s (hOpPMHUPOBAHMS
IPEJICTABICHUA O €CTeCTBEHHO-HAY4YHON KapTUHE MHpa, O METOAAaX HAay4YHOIrO IO3HaHUA,
CTPOCHUH, MHOFOO6paSI/II/I A OCOOEHHOCTSAX JKHUBBIX CHCTEM Pa3sHOIro YypOBHA OpraHu3aluvu,
BBIJIAIOIINXCS] OTKPBITUSAX  COBPEMEHHBIX UCCIIEIOBAHUIX B OMOJIOTHH;

dopmupoBaHue y OO0y4arouXcs MO3HABATEIbHBIX, MHTEIIEKTYAJbHBIX M TBOPYECKHUX
CIIOCOOHOCTEH B MpolecCe aHalIM3a JaHHBIX O MYTSIX Pa3BUTHS B OMOJIOTMU HAyYHBIX B3IJISIZIOB,
UJEN U TIOJIXOI0B K U3YYEHHUIO )KUBBIX CUCTEM PA3HOTO YPOBHS OpPraHU3alUu;

CTaHOBJIEHHE Y oOyd4aromuxcs oOmeld KyJabTypbl, (QYHKIHMOHAIbHON TI'pPaMOTHOCTH,
pa3BUTHE YMEHHI OOBSCHATH U OIEHUBATH SBICHUS OKPYXKAIOIIETO MHUpa KUBOW MPUPOIBI HA
OCHOBAHWH 3HAHUH U OIlbITa, MOJTYYCHHBIX IMTPU U3YUCHUH 6I/IOJ'IOFI/II/I;

dbopMupoBaHrue y OOyYarOIIMXCS YMEHMH WLIIOCTPUPOBATh 3HAYCHHE OHMOJIOTHMYECKHUX
3HAaHUW B MPAKTUYECKOW JAESITEIBbHOCTH YEJIOBEKAa, PA3BUTUU COBPEMEHHBIX MEAMIIMHCKHUX
TEXHOJIOTUH U arpoOMOTEXHOJIOTHIA;

BOCIIMTaHUE y6e)K)IéHHOCTI/I B BO3MOKHOCTH ITO3HAHHS YEIOBEKOM >KHBOM IIpUpoOakI,
HE00X0IUMOCTH OEpeKHOr0 OTHOIIEHUS K Hel, COOMIOEHUS STHUECKUX HOPM TP MPOBEICHUU
OMOJIOTMYECKUX MCCIIEJOBAHUM;

OCO3HaHHME LEHHOCTH OMOJOTMYECKMX 3HAHUM JUIS MOBBIIICHUS YPOBHS 3KOJOTMYECKOU
KYJIBTYpBI, U151 QOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;



NpUMEHEHHE MPHOOPETEHHBIX 3HAHWUH M YMEHHWH B TOBCEIHEBHOW JKU3HU JUIS OICHKH
MOCJEICTBUIM CBOEH JEATENILHOCTH 10 OTHOIICHUIO K OKpY)KaIoLeH cpene, COOCTBEHHOMY
3JI0pOBBIO, 00OCHOBAHHE U COONTIOICHHE MEP MPO(PHIAKTUKH 32a00ICBaHHIA.

B cucreme cpennero obmiero oopazoBanus «buosorus», nydaemas Ha 0a30BOM YpOBHE,
SIBIISICTCS  00SI3aTEIbHBIM yYEOHBIM TIPEJAMETOM, BXOISIIMM B COCTaB MPEIMETHOW OO0JIACTH
«EcTecTBEeHHO-HAYYHBIC ITPEIMETHI.

Jlnst u3ydenust Ouosoruy Ha 0a30BOM YPOBHE CPEIIHEro o0IIero oOpa3oBaHUs OTBOIUTCS
68 yacoB: B 10 ximacce — 34 vaca (1 gac B Henenio), B 11 kimacce — 34 gaca (1 gac B Henenio).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Tema 1. Buojsiorus kak Hayka.

buonorus xak Hayka. CBs3b OHMOJIOTMM C OOLIECTBEHHBIMH, TEXHMUYECKUMH W JIPYTUMHU
€CTECTBEHHBIMH HaykaMu, ¢uiocoduei, 3THKOH, 3CTeTUKOM U mpaBoMm. Ponb Ouosnoruu B
(opMHpOBaHNN COBPEMEHHON HAYy4YHOU KapTHHBI Mupa. CucreMa OMOIOTHIECKUX HAYK.

MeToap! o3HaHUS KUBOM MPUPOABI (HAOII0AeHUE, SKCIIEPUMEHT, OIMCAaHNe, H3MEpEHHE,
KJaccu(uKanus, MOAEIMPOBAHUE, CTATUCTUYECKAsk 00pabOTKa JaHHBIX).

JdemoHcTpaumuu:

IToprpersr: Y. {apeun, I'. Mennens, H. K. Konpuos, [Ix. Yorcon u @. Kpuk.

Tabmuubl 1 cxembl: «MeTOobl TO3HAHUS KUBOW IPUPOIBDY.

JlaGopaTopHble U MpaKkTH4YecKre padoThbi:

[Tpaktuyeckas pabora Ne 1. «lcmonb3oBaHue pas3IMYHBIX METOJOB HIpPU H3YYEHUHU
OMOJIOrN4eCKUX 0OBEKTOB.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3AIHA.

XKusble cucrembl (6MOCHCTEMBI) Kak IMpeaMeT Hu3ydyeHus Ouosnoruu. OTiIMuYue >KUBBIX
CUCTEM OT HEOPTaHUYECKOU ITPUPOJIBI.

CpoiictBa OmocucTeM H WX pa3HOOOpazue. YPOBHHM OpraHH3alUd  OHOCHUCTEM:
MOJIEKYJISIPHBIMA,  KJIIETOYHBIM,  TKAHEBbIM, OPraHM3MEHHBIM,  MONYJSIIUOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTeOIICHOTUYECKHH ), OMOCHEPHBIN.

JdeMoHcTpanum:

Tabmuublt u cxembl: «OCHOBHBIC TPHU3HAKH KU3HU», «YPOBHH OpraHU3alUU KUBOK
PUPOIBI».

Ob6opynoBanue: mojenb Moaekyis JJHK.

Tema 3. XumMu4ecKkuii COCTaB U CTPOCHHE KJICTKH.

XUMUYECKUI COCTaB KJIETKH. XUMUYECKHE 3JIEMEHThI: MAaKpO3JIEMEHThI, MUKPOIJIEMEHTHI.
Bojia 1 MuHepanbHbIE BEIIECTBA.

@yHKIMM BOJABl U MHUHEpPAIBHBIX BElIECTB B KieTke. [loanepikaHue OCMOTHYECKOIO
OanaHca.

benku. CocraB u ctpoeHue 0enkoB. AMUHOKHCIOTH — MOHOMEpHI OenkoB. HezameHnmblie
U 3aMEHHUMbIE€ AMHMHOKHUCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHHM CTPYKTYpbl O€IKOBOI
MOJIEKYNbl (TIepBUYHAs, BTOPUYHAs, TPETUYHAs W YETBEPTUYHAS CTPYKTypa). XHUMHUYECKUE
cBoiicTBa OenkoB. buonornueckue GyHKIMN OENKOB.

®epMmeHThl — OHojoruyeckue karaausaTopbl. CTpoeHue ¢epMeHTa: aKTHBHBIM ILIEHTD,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Butamunpl. Otnuuus  (EepMEHTOB  OT
HEOpPraHMYECKUX KaTaJlIn3aToOpPOB.

VYrneBoabl: MOHOCaXapH/ bl (TII0K03a, pubo3a U 1e30KCHpub03a), 1ucaxapusl (caxaposa,
JaKTO3a) W MoJucaxapuabl (Kpaxmal, TJIUKOTeH, IeJultoio3a). buonornueckue ¢yHKIMU
YTJIEBOJIOB.

Jlununaer:  Tpurnuuepunasl, Goconunuasl, crepounsl. ['mapoduibHO-TUAPODHOOHBIE
cBoiicTBa. buonornueckne QyHkuuu nunuaoB. CpaBHEHUE YIIEeBOJOB, OENKOB M JIUMHUIOB Kak
VCTOYHUKOB DHEPIHUH.



Hyxneunossie kucnorsl: JIHK u PHK. HykneoTuasl — MOHOMEPBI HYKJIIEMHOBBIX KHUCIIOT.
Crpoenne u ¢ynkunu JJHK. Crpoenne u ¢ynxumuun PHK. Bugst PHK. AT®: crpoenue u
byHKINN.

[uronoruss — Hayka o kiuerke. Kiierounas Tteopus — npuMmep B3aUMOJCHCTBUS UACH U
¢dakTOB B HAYYHOM MO3HAHUH. METO/Ibl U3yUCHHUSI KIIETKH.

Knerka kak menoctHas >xuBasi cucrema. OO1ie Mpu3Haky KJIETOK: 3aMKHYTasi HapyKHast
memOpana, mosiekyinbl JIHK kak reneTuueckuil anmapar, CHCTeMa CUHTE3a Oeka.

Tunsl KIETOK: JyKapuoTudyeckas M mpokapuoTudeckas. (OCOOEHHOCTH CTPOCHHUS
MPOKapUOTUUYECKON KIeTKU. Kietounas crenka 6akrepuii. CTpoeHHE 2YKapHOTUYECKON KIICTKH.
OCHOBHBIE OTJIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPhI KIETOK — KJICTOYHAS CTCHKA, TIMKOKAIWUKC, WX (YHKITUH.
[InasmaTtuueckas MemOpaHa, e€ cBoicTtBa M (¢yHkuuu. lluTomnmazmMa u e€ OpraHOU[IBL
OnnomemOpannbie opraHonibl kietku: DI1C, anmapar ['omabmku, mu3ocomsl. [lomyaBTOHOMHBIE
OpraHOMIbI KJIETKU: MUTOXOHIPUH, TIacTUABL. [IpoucxoxaeHne MUTOXOHAPUHN U riacTu. Buab
wiactug. HememOpaHHBIE OpPraHOUABI KIETKUA: PUOOCOMBI, KJICTOYHBIA MEHTp, IEHTPHOJH,
PECHUYKH, KIyTUKH. DYHKIIMY OPraHOMIO0B KIETKU. BritoueHusl.

SAnpo — perynsaTopHslil eHTp KieTku. CTpoeHue sapa: saepHas o0o0uKa, Kaproria3ma,
XPOMATHH, SJIPBIIIKO. XPOMOCOMBI.

TpaHcIOpT BEIIECTB B KIIETKE.

JdeMoHcTpanum:

[loptpetsl: A. JleBenryk, P. I'yk, T. [lIBann, M. IIneitnen, P. Bupxos, . Yorcon, ©.
Kpuk, M. Yunkusnc, P. ®pankinun, K. M. bap.

[uarpammbl:  «PacnpenesieHMe XMMHYECKHX JJIEMEHTOB B  HEXUBOW NIPUPOJIEY,
«PacnpeneneHrne XuMUYECKUX 3JIEMEHTOB B JKUBOU MPUPOIEN.

Tabmuier u cxemsl: «llepuoguyeckas Tabmuia XUMHYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOBI», «brnocunTe3 Oenka», «CTpoeHue MoJeKyisl Oenka», «CtpoeHue pepmenTay,
«Hyxneunossie kucnotel. JTHK», «Ctpoenue monekynsl AT®», «CTtpoeHne 3ykapruoTHYECKON
KJIeTKn», «CTpoeHue KUBOTHOM KIeTKH», «CTpOEHHE pPACTUTENbHOU KIETKW», «CTpoeHue
MPOKAPUOTUUYECKON KIIETKN», «CTPOCHHE s/ipa KIETKN», «Y TIeBOAbY, «JIMmuasn».

OOGopynoBaHue: CBETOBOM MHKPOCKOI, OOOpYyJOBaHWE MJisi TPOBEICHUS HAOIIOJECHUH,
WU3MEPEHHM, IKCIIEPUMEHTOB, MHUKPOIMPENapaThl PACTUTEIBHBIX, KUBOTHBIX M OaKTepUaIbHBIX
KJIETOK.

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

JlaGopatopuast pabora Ne 1. «/3ydeHue KaTaTUTHYECKON aKTUBHOCTH (PEepMEHTOB (Ha
pUMepe aMHJIa3bl WK KaTanaas3bl)y.

Jlaboparopuas pabota Ne 2. «M3yyeHHe CTpOECHHSI KJIETOK PACTEHUH, KUBOTHBIX U
OakTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKPOTIpENapaTax U UX OMUCAHHE.

Tema 4. /KuzHeneATeJIbHOCTh KJIETKH.

OO6meHn BemiecTB, WIM MeETa0OMU3M. AcCCUMWIANMS (IJIaCTHUECKU OOMEH) u
JTUCCUMUIIALINSA (PHEpreTuUecKuii 00OMeH) — IBe CTOPOHBI €IMHOTO Tpolecca Metabonusma. Poib
3aKOHOB COXPAHEHHUSI BEIECTB M SHEPTUU B TOHMMAaHUU MeTaboIn3Ma.

Tumnber oOMena BemiecTB: aBTOTpOdHBIN U reTepoTpodHbii. Pons pepmeHTOB B 00MEHE
BEIIECTB U MIPEBPAIICHUHN YHEPTHUHU B KIIETKE.

®orocunte3. CBeroBas u TeMHOBas (a3el ¢dotocuHTe3a. Peakimm (oTocuHTe3A.
OddextuBHOCT PoTOCHHTE3a. 3HAUEeHUE (HOTOCUHTE3A JJIS KU3HU Ha 3emiie. Biusiaue ycnoBuit
cpenbl Ha GOTOCHHTE3 U CIIOCOOBI MOBHITIICHUS €T0 MTPOIYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHI.



XeMmocuHTe3. XEMOCHHTE3UpPYIoIue OakTepuu. 3HaYeHHWE XEMOCHUHTE3a IS JKM3HU Ha
3emie.

Ouepreruyecknii oOMeH B KieTKe. PaciieruieHue  BEIIECTB, BBIICICHHE U
AaKKyMYJIMPOBAHHE SHEPTUU B KJIETKE. DTallbl S3HepreTndyeckoro oomena. ['nukonus. bpoxxenue u
ero Buabl. KucinopogHoe OKHCIEHHME, WIM  KJIETOYHOE  JibIxaHue. OKHUCIUTENIbHOE
dochopmmmpoBanre. DPPEKTUBHOCT IHEPTETUIESCKOTO OOMEHA.

Peakumu wmarpuuHoro cuHrte3a. l'eHernueckas wunHpopmamus u JIHK. Peammszaunums
reHeTH4YecKol mHpopmanuu B KiIeTKe. | eHeTMUeCKHil KOJ M €ro CBOMCTBA. TpaHCKpHUIILIHS —
MatpuuHblii cuate3 PHK. Tpancnsius — 6uocunte3 Oenka. Drarnbl TpaHcuanuu. Koauposanue
aMHHOKHUCIOT. Pons pubocom B OnocuuTe3e Oernka.

Hexnerounsie popmbl )ku3HU — BUpYCHI. MicTopust oTkpbiTus BUpycoB (. V. IBaHOBCKUiA).
Oco0OeHHOCTH CTPOEHMSI M KU3HEHHOTO LuKIa BUpPYycoB. bakrepuodaru. bonesnu pacrenui,
JKUBOTHBIX M 4Y€JIOBEKa, BhI3bIBaeMble BUpycamu. Bupyc nummyHnonedunura yenoseka (BUY) —
Bo30yautens CIIMJla. OOpaTtHas TpaHCKpUIIUs, peBepraza M HHTerpasa. IIpodumiakruka
pacrpocTpaHeHHsI BUPYCHBIX 3a00JICBaHHH.

JdeMoHcTpanum:

[Toptpetsi: H. K. Konbuos, /1. . UBanosckuit, K. A. Tumupsizes.

Tabmumer  w cxembl:  «Tumel  muTanusy, «Metabomm3m»,  «MUTOXOHAPHUSY,
«QHepreTuueckuii oomMen», «Xiopomaacty, «Dotocunres», «Crpoenune [JHK», «Ctpoenue u
dbyHknuoHupoBanue reHa», «Cunre3 Oenka», «['eHernueckuid  kom», «Bupych»,
«bakrepuodarny, «Ctpoenne u xu3HeHHbIH 1wk Bupyca CIIWJ{a, Oaxtepuodaray,
«Pemmukanus JJTHK».

O6opynoBanue: moaenu-anmukauu «Yasoenue [IHK u tpanckpunuusy», «buocunres
Oenka», «CTpoeHue KIeTKn», Moens cTpykTypsl JJHK.

Tema S. PazMHoOKeHME M UHAUBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Knetounslii 1uki, wiaM KU3HEHHBIM Wk kieTtku. MHtepdaza m mwuros. Ilponeccst,
nporekaromue B uHTepdasze. Permmukanus — peakuus marpuunoro cunteza JIHK. Crpoenue
XpoMOCcOM. XPOMOCOMHBI HAa0Op — KapHOTHUI. JIUTUIOMAHBIA M TalIOMIHBIM XPOMOCOMHBIE
Habopel. XpoMaTuapl. LluTtomoruyeckne OCHOBBI Pa3MHOXKEHHMSI M MHIAMBUAYAJILHOTO Pa3BUTHUSA
OpraHU3MOB.

Jenenue knetku — muto3. Ctaauu muto3a. [Iporeccel, mpoucxosiye Ha pa3HbIX CTaIUsAX
MUTO3a. brOIOrn4eckuii CMbICI MUTO3a.

[Tporpammupyemasi TuGesb KIETKH — allonTo3.

@®opMBbl pa3MHOXKEHHS OPraHM3MOB: 0€CIoJI0e 1 1oJIoBoe. Buabl 0ecrosoro pa3MHOKEHUS:
JIeJIEHNEe Ha/BOE, MOYKOBAaHHE OJHO- U MHOTOKJIETOYHBIX, CIOPOOOpa3OBaHUE, BET€TaTUBHOE
pa3MHOeHHe. MICKycCTBEHHOE KIIOHMPOBAaHNE OPTaHU3MOB, €r0 3HaYCHHE IS CEIEKIUH.

[TonoBoe pa3MHOXKEHHE, €r0 OTIAUYUS OT OECIOI0ro.

Meiio3. Cragum meito3a. Ilpoueccsl, nmpoucxonsimue Ha craausx menosa. [loBemenne
XpoMocoM B Mero3e. Kpoccunrosep. bronornyecknii CMbICI M 3HaYEHUE MENH03a.

["ameTorenes — npotecc 00pa3oBaHUs MOJOBBIX KJIETOK y *KMBOTHBIX. [10JI0BBIE Kene3bl:
CEeMEHHUKU M su4yHMKH. OOpa3zoBaHHE M pa3BUTHE MOJOBBIX KJIETOK — ramer (CrepMaTo30ui,
AllIeKNIeTKa) — crepmaToreHe3 U oBoreHe3. (OCOOEHHOCTHM CTpOEHHUS SHIEKIETOK H
criepmaro3onoB. OmnogorBopenue. [lapreHorenes.

WNunuBuayansHoe pa3BuUTHE (OHTOreHe3). OMOpUOHAIbHOE pa3BUTHE (IMOpHOTEHE3).
Otansl AMOPHOHAIBHOTO Pa3BUTHS Y TO3BOHOYHBIX JKMBOTHBIX: JAPOOJIEHUE, TracTpyJsLus,
opranoreses. [ToctamOproHanbHOe pa3BuTHE. THUIBI MOCTAIMOPHOHATIBLHOTO PAa3BUTHS: MPSIMOE,



HemnpsiMoe (JIMYMHOYHOE). BnusHuMe cpenpl Ha pa3BUTHE OPraHU3MOB, (AKTOPBI, CIIOCOOHBIC
BBI3BIBATH BPOXKAEHHBIE YPOJICTBA.

Poct u pa3Butue pacrenuii. OHTOreHe3 IIBETKOBOIO PAcTEHUS: CTPOEHUE CEMEHM, CTaJUU
pa3BUTHSL.

JdemoHcTpaumuu:

Tabmuubl u cxembl: «@OpPMBbI Pa3MHOKEHHUSI OPTaHU3MOBY, «/IBOIHOE OIIIOOTBOPEHHUE Y
I[BETKOBBIX PAaCTeHHI», «BereratuBHOE pa3MHOKEHUE pacTeHUI», «/lenenue KieTku GaKTepuiiy,
«CTpoeHHEe TOJIOBBIX KIIETOK», «CTpoeHHEe XpOMOCOMBD», «KineTouHbli LMK, «Perumkanus
JHK», «Mutos», «Meios», «IIpsimoe u Henpsimoe pazBUTHEY, «] 'aMeTOreHe3 y MIIEKOTTUTA0IIUX
U 4eoBeKay, «OCHOBHBIE CTaAUU OHTOICHE3a.

O0opynoBaHue: MHUKPOCKOI, MuUKpornpenaparbl «CriepMaTo30Ubl MIIEKOIUTAIOLIET0Y,
«Sinexnerka miekonuTaromero», «Kapuokunes B KjieTkax KOpenika JIyka», MarHUTHast MOJENb-
anmukanus «Jlenenne knetkny», moaens JJHK, monens MeradasHoit XpoMoCOMBI.

JlabopaTopHble 1 NpakTHYeCKHE PA0OThI:

JlabopaTtopHnast pabora Ne 3. «HaOmroieHne MUTO3a B KJIETKAaX KOHUMKA KOpEIIKa JIyKa Ha
TFOTOBBIX MUKPOIPENapaTax.

Jlaboparopnas pabota Ne 4. «l3yueHue CTpOEHHUS IMOJIOBBIX KIETOK Ha TOTOBBIX
MHUKpOIIpenaparaxy.

Tema 6. HacsieacTBeHHOCTh U M3MEHYMBOCTH OPraHU3MOB.

[Ipeamer u 3amaum renetuku. Mcrtopus pasButus reHetuku. Ponb nuronorun u
SMOPHUOJIOTHH B CTAHOBJICHUH T€HETUKU. BKi1ag poccuiicKuxX U 3apyO0eKHBIX YUEHBIX B pa3BUTHE
reHeTuku. Meroapl TeHETHKUA (THOPUIONOTUYECKUM, UHUTOTCHETHUYECKUN, MOJIEKYISIPHO-
reHeTuyeckuii). OCHOBHbIE T€HETUYECKUE MOHATHUS. ['eHeTnyeckass CHUMBOJIMKA, UCTIOIb3yeMasl B
CXeMax CKpellUBaHuM.

3aKOHOMEPHOCTU  HAcJEeAOBaHWS  INPU3HAKOB, ycTaHOBIeHHble [.  MeHaenem.
MonorubpuaHOe CKpenBaHue. 3aKOH eIMHO00pa3wsi THOPUIOB MEPBOTO MOKOJIeHUs. [IpaBuio
JOMHMHHUPOBaHMs. 3aKOH paclleIuleHus Mpu3HakoB. ['mmore3a yucroTel ramer. llomHoe u
HEIOJIHOE JOMUHHUPOBAHHUE.

JuruOpunHoe CKpemMBaHHME. 3aKOH HE3aBUCHMOTO  HACJENOBAaHUS  MPU3HAKOB.
[{uToreHeTnyeckue OCHOBBI TUTMOPHIHOTO CKpEIIMBAHMS. AHAIU3UPYIOILEe CKPEIIMBAHUE.
Hcnonp30BaHne aHAIM3UPYIOIIETO CKPEIIMBAHUS ISl ONIPEIEIeHHsI TEHOTUIIA OCOOU.

CuenneHHoe HacnefoBaHue mpusHakoB. Pabora T. Moprana mno clremieHHOMY
HacJIeJOBaHMIO reHoB. Hapyiienue cuensieHys FTeHoB B pe3yJIbTaTe KPOCCUHIOBEpA.

XpoMOCOMHas TEOpUsl HACJIECTBEHHOCTH. | eHeTHUecKne KapThl.

I'eneruka nona. XpoMOCOMHOE OIpe/eseHHe 1oJa. AyTOCOMBI U TOJIOBbIE XPOMOCOMBI.
['omorameTHsle M rereporaMeTHble oOpraHu3Mbl. HacnenoBaHue NpPU3HAKOB, CIEIUIEHHBIX C
IOJIOM.

N3meHunBOCTh. BUibl M”3MEHYMBOCTHU: HEHACIIEICTBEHHAs U Hacle[AcTBeHHast. Poib cpesbl
B HEHACJIEJICTBEHHOW HW3MEHYMBOCTU. XapaKTepUCTHKA MOIU(PUKALUOHHOW HW3MEHYMBOCTH.
Bapuauvonssiii psn v BapuanronHast kpupas. Hopma peakiuu npusnaka. KonuuecTBeHHbIE U
KaueCTBEHHBIE MPU3HAKU U UX HOpMa peaknnu. CBOHCTBAa MOIU(PUKAIIMOHHON N3MEHYHBOCTH.

HacnenctBenHas, iy reHoTunuyeckas, "3aMeH4YMBocTh. KoMOMHATHBHAST U3MEHYMBOCTb.
Meiio3 u moIOBOM mpolecc — OCHOBAa KOMOMHATUBHOM W3MEHUYMBOCTH. MyTalMOHHas
M3MEeHYUBOCTh. Kiaccudukamus myranuii: TeHHbIE, XpOMOCOMHBIC, Te€HOMHbIE. YacToTa u
MPUYMHBI MyTalii. MyTareHHbsle GakTopbl. 3aKOH TOMOJIOTHUECKUX PSIIOB B HACIEICTBEHHOMN
m3menunBocty H. . BaBumnosa.



BHesinepHas HacIE€CTBEHHOCTh U U3BMEHUYHUBOCTb.

I'enetuka wyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbl TE€HETUKH YEJIOBEKa:
TeHEAIOTUYCCKUH, OJIM3HEIOBBIM, IUTOTCHETUYCCKUH, OMOXUMHUYECKHA, MOJEKYISIPHO-
reHetudyeckuid. COBpEeMEHHOE OIpEeAeNICHUE TE€HOTHUIIA: ITOJHONCHOMHOE CEKBEHHPOBAHMUE,
TEeHOTUIIMPOBaHUE, B ToM uucie ¢ nomomibto III[P-ananusa. HacnenctBenHsie 3a0oneBaHust
YelOBeKa: TeHHBbIE OOJie3HH, OOJIE3HM C HACIEACTBEHHON  MPeapacioyioKEHHOCTHIO,
XpoMocoMHBIE Oone3Hu. ComaThdeckue ¥ TeHepaTHBHbIC MyTanuu. CTBOJOBBIE KIICTKH.
[TpuHUMIIBI 370pOBOTO 00pa3a >KU3HH, TUATHOCTUKU, MPOMUIAKTUKUA U JICUEHUS T€HETHUECKUX
Oone3nell. MeauKO-TeHETHUECKOe KOHCYJIbTHPOBAHHME. 3HAYCHHE MEAUIIMHCKOW T'€HETUKH B
MPEIOTBPALICHUH U JICUCHUU TeHETUIECKIX 3a00JIeBaHUI YeTIOBEKa.

JleMoHCTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodeen-
PecoBckwnii, H. 1. BaBuiios.

Tabmumel 1 cxeMbl: «MOHOTHOPUIHOE CKPEIIMBAHKUE M €r0 UTOTCHETUYECKAss OCHOBAY,
«3aKOH pacHICIUICHUSI M €ro I[UTOTEHETUYECKass OCHOBa», «3aKOH YHCTOTHI TaMeTy,
«durubpunnoe ckpeumBanuey, «l{uTomornyeckue OCHOBBI AUTHOPUTHOTO CKPEIIMBAHHS,
«Meito3», «B3anmonenicTBue allienbHbIX TEHOBY, «[ eHeTnYecKrue KapThl paCTEHU, )KUBOTHBIX U
yenoBekay, «l'eHermka mosa», «3aKOHOMEPHOCTH HACIEAOBAHHS, CIEIJICHHOTO C TOJOMY,
«KapuoTunsl dYenoBeka W JKHBOTHBIX», «Buabl wu3MeHumBOCTHY», «MoOaupuKammoHHas
U3MEHYUBOCTHY, «HacnenoBanue pesyc-gakropay, «['eHeTHKa Tpymnn KpoBu», «MyTalroHHas
U3MEHYUBOCTbY.

OGopynoBanue: Mojenu-anuimkanuun «MoHoruOpuaHoe ckpemuBaHuey, «HemnomHnoe
JOMHHHpOBaHHE», «/{urubpuanoe ckpemmBanue», «llepekp€cT XpomMocom», MHKPOCKON U
Mukpornpenapar «JIpozoduna» (Hopma, myranuu GopMbl KPBUIEEB U OKPACKHU Tela), repdbapuit
«"opox mOCEeBHOW».

JlabopaTopHble U IpakTHYeCKHe padoThI:

JlaGopaTtopHnast pabota Ne 5. «3ydyeHue pe3yabTaToB MOHOTUOPUAHOTO U TUTHOPUTHOTO
CKpEIIUBaHUS Y IPO30(UITBI HA TOTOBBIX MUKpPOIpENapaTax.

Jlaboparopuas padota Ne 6. «M3yuenre MoauPUKAITMOHHON U3MEHUUBOCTH, TOCTPOCHHE
BAPUALMOHHOTO Ps1/1a ¥ BAPUALIMOHHON KPUBOI».

JlabopaTopnast pabora No 7. «Ananu3z wMyranuii y JApo30uIbl Ha TOTOBBIX
MUKpOIpenaparaxy.

[TpakTrueckas pabota Ne 2. «CocTaBineHue U aHAIH3 POJAOCTOBHBIX YEITOBEKaY.

Tema 7. Cesiekuusi oprann3mMoB. OCHOBbI OMOTEXHOJIOTHM.

CenekIusi Kak Hayka U Tpoliecc. 3apokJIeHHe CeNeKInu U JoMecTukanus. Yuenne H. U.
BaBunoBa 0 MEHTpax MNPOUCXOXICHUS W MHOro00pa3us KyIbTYpHBIX pacTeHui. LleHTpbl
MIPOUCXO0KICHHS TOMAITHUX KUBOTHBIX. COpT, MOpPO/A, ITAMM.

CoBpeMeHHBIE METOBI CENEKIMU. MacCoBbI U MHAWBUAYAIBHBIN OTOOPHI B CENEKIIMH
pacTeHu# U KUBOTHBIX. OIIEHKA dKCTepbepa. bIn3KopoACTBEHHOE CKpEIIMBAaHNE — MHOPUIUHT.
Yucras muaus. CkpeniuBaHue YuCTIX TuHUH. ['eTeposuc, nin rubpuanas cuia. HepoacrsenHoe
CKpemuBanue — ayrOpuaunr. OtganéHHas ruOpugusanus U e€ ycnexu. VICKycCTBeHHBIN
MyTareHe3 W TIOJyYeHUE TMOJHIUIONAOB. JIOCTHIKEHHUSI CEeNeKIIMM PACTEHUW, XUBOTHBIX U
MHUKPOOPTaHU3MOB.

buorexHonoruss kak oTpacib NPOU3BOJACTBA. ['€HHAs HWHXKEHEpHUs. ITambl CO3JaHUs
pexombunanTHoit JIHK wu Tpancrenneix opranusmoB. Kierounas wumxenepusi. Knetounsie
KyIbTypbl. MUKPOKJIOHATFHOE pa3MHOKEeHHE pacTeHuid. KiioHupoBaHue BBICOKOMIPOTYKTUBHBIX



CEIbCKOXO03SUCTBEHHBIX OPraHW3MOB. OKOJOTHYECKHE U JTHYeckue mnpobiaembl. MO —
TeHETHUYECKU MOIU(DUIIUPOBAHHBIE OPTaHU3MEI.

JleMoHCTpauu:

[Toptpetsi: H. . BaBunos, U. B. Muuypumn, I'. JI. Kapnieuenko, M. ®@. 1iBaHoB.

Tabmuipel u cxeMmbl: kKapta «LIeHTpbI MPOMCXOXKIEHUS M MHOT0OOpa3usi KYyJIbTYpPHBIX
pacteHuii», «llopoasl JOMalIHUX >KUBOTHBIX», «CopTa KyJabTypHBIX pacTeHui», «OTaanéHHas
rubpuam3amusy, «Paborer akagemmka M. @. HWsanoBay, «[lomummonnus», «OOBEKTHI
ouorexHonorun», «Kinerounole KylnbTypbl U KIOHUpOBaHUE», «KOHCTpyupoBaHuE U MEPEHOC
TE€HOB, XPOMOCOM).

Ob6opynoBaHue: MYISDKH IUIOJIOB U KOPHEIUIOAOB TUKUX (OPM M KYJIBTYPHBIX COPTOB
pactenuii, repoapuii «CenbCKOX03sICTBCHHBIE PACTCHUS.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

Okckypeusi «OCHOBHBIE METOJABI U JIOCTHXKEHHUS CENEKLUWU PACTeHHM M XUBOTHBIX (Ha
CEJICKIIMOHHYIO CTAHLUIO, MJIEMEHHYI0 (epMy, COPTOHCIBITATEIbHBIA Y4acTOK, B TEIUIMYHOE
XO03SICTBO, JTA00OPATOPHUIO arpOyHUBEPCUTETA WIIH HAYYHOTO LIEHTPA)».

11 KUIIACC

Tema 1. DBorroHOHHAA OHOJIOTHS.

[IpeanocbuIKM BOSHUKHOBEHHS YBOTIOIIMOHHON TEOPUHU. DBOJIIOIIMOHHAS TEOPUSI U €€ MECTO
B OMosoruu. BivsHue 3BOIIOLMOHHON TEOPUH HA Pa3BUTUE OMOJIOTUU U IPYTUX HayK.

CupnerenscrBa 3BosronuN. [lageoHTOIOrHYECKHE: TTOCIIEN0BATEIBHOCTD IIOSIBIICHUS BUIOB
B TAJICOHTOJIOTHYECKON JeTonucu, nepexoaHsle (opmbl. buoreorpaduyeckue: cXoacTtBo u
pazmuune (hayH u GIop MATEPUKOB U OCTPOBOB.

OMOPHOJIOTHYECKUE: CXOJICTBA M Pa3IM4yUsl dMOPHOHOB PA3HBIX BHIOB ITO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMUYHBIE, aHAJOTUYHBIC, PYIUMEHTapHbIE OpraHbl,
aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMHUYECKUE: CXOJCTBO MEXAaHHW3MOB HACIEICTBEHHOCTH U
OCHOBHBIX METab0IMYECKUX ITyTeH y BCEX OpraHU3MOB.

OpomtonmonHas teopus Y. JlapBuna. Ilpeanochuiku BO3HUKHOBEHMSI JIapBHHU3MA.
JIBIOKyliMe CHUJIbl  HBOJIIOLMM BUAOB 1o JlapBuHy (M30BITOYHOE pa3sMHOXKEHUE IIpH
OTPaHUYEHHOCTH PECypCcoB, HeompeenéHHas HW3MEHUYMBOCTh, OOprOa 3a CylIlecTBOBaHHE,
€CTECTBEHHBIN 0TOOD).

Cunrerndeckas teopus 3Bommonuu (CTI) u e€ ocHOBHBIE TIOJIOKEHUS.

Muxkpososmtonus. [lonynsanusa kak eIMHUIA BUAA U YBOJIIOLUU.

JBmwxynme cuibl ((hakTopbl) IBOJIOLNUN BUAOB B Mpupojae. MyTallMOHHBIN mporecc U
KOMOWHATHBHAsI U3MEHYMBOCTH. [lomynsaoHHbIe BOJIHBI U Apeiid reHoB. M3omsamus u Murparus.

EctecTBeHHbIII 0TOOp — HampaBisitomuii gaxtop 3BojoUUU. POPMBI €CTECTBEHHOIO
otbopa.

[Tprcnoco0aeHHOCTh OPraHU3MOB KaK pe3ysbTaT 3BoJtoIUH. [Ipumepsl npucnocodaeHuit
y OpraHu3MoB. ApoMop(h03bl U UINOATATITALIHH.

Bun u Bunoo6pasoBanue. Kputepuu Buma. OcHOBHblE (OpMBI BUA000pa30BaHUS:
reorpauyeckoe, 3K0JI0rHuecKoe.

MakponsBororus. PopMbl 3BOJIOLUH: (puieTUYecKas, AWBEPreHTHAs, KOHBEPIreHTHasd,
napainensHas. HeoGpaTumocTs 3BoMOINN.

[IpoucxoxaeHne  OT  HECNEUUATU3UPOBAHHBIX  IMPEIKOB. [Iporpeccupytomias
crenuanu3anus. AJanTuBHas paJguanus.



JdemoHcTpaumnu:

IToprpetsr: K. Jlunnent, XK. b. Jlamapk, Y. Jdapsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkenb, @. Miomnep, A. H. CeBep1ios.

TaGnuupl u cxemsl: «Pa3BUTHE OPraHNYECKOTr0 MUpa Ha 3eMiie», «3apoAbIIIN T0O3BOHOUYHBIX
AKHUBOTHBIX», «Apxeontepukc», «Popmbl 60pOBI 3a cylecTBOBaHUEY, «EcTecTBEHHBINH 0TOODY,
«MHorooOpa3ue copToB pacTeHuil», «MHorooOpa3sue MoOpoAa >KHUBOTHBIX», «llomymsumny,
«MyTanuoHHasi U3MEHUMBOCTEY», «ApomMopdo3bl», «Mauoanantammmy», «O0mas nerenepanus»,
«/IBmwxymue cuibl sBoTIOIMKMY, «Kapra-cxema mapmpyra nyremectsus Y. Jlapsunay, «bopsda
3a CYILECTBOBAHUEY, «IIpucnocobaeHHOCTH OpPraHHU3MOBY, «["eorpaduueckoe
BHUJ1000pa30BaHue», « DKOJIOIMUECKOEe BUA000pa30BaHUE.

O06opynoBaHue: KOJIJICKIUS HACEKOMBIX C Pa3IMYHBIMU TUIIAMH OKPACKH, HA0OP TUIOIOB U
ceMsiH, Kosutekuus «lIpumepsl 3alIUTHBIX TPUCTIOCOONIEHUH Y )KUBOTHBIX», MoJiellb «OCHOBHbBIE
HalpaBJIEHUs 3BOIIOLUNY, 00bEMHAs MoAeb «CTpOeHHE FOJIOBHOTO MO3Ta II03BOHOYHBIX).

Buoreorpaduyeckas kapra wmwupa, KosuiekKuusi «@DOpMBI COXPaHHOCTH HMCKOMAeMbIX
KUBOTHBIX W pacTeHUil», Moaenp anmuukauusa «llepekpéct XxpomMocom», BIa)KHbIE Iperaparbl
«Pa3Butue Hacekomoro», «Pa3BuTHe JATYIIKM», MUKporpenapar «/Ipozodunay (HOpMa,
MyTalu (OPMBbI KPBIIIBEB U OKPACKU TEJa).

JlabopaTopHble 1 NpaKkTHYeCKUe padoThI:

JlaboparopHnas padota Ne 1. «CpaBHeHHE BUIOB 110 MOPPOJIOTUUECKOMY KPUTEPHUIO».

JlaGopatopHass pabota Ne 2. «OnucaHue NPUCHIOCOOJIEHHOCTH OpraHu3Ma Hu eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe U pa3BUTHe )KM3HU HA 3emJie.

JloHayuHbIe IPEICTaBICHUS O 3apOXKACHUU >KU3HU. HaydHble rUnore3sl BOSHUKHOBEHHUS
KHU3HU Ha 3emiie: aOMOreHe3 W MaHcHepMus. XUMHUYecKas 3BOJIOLUSA. AOHOreHHBIH CHHTE3
OpPraHMYECKUX BEILECTB U3 HEOPraHUUECKUX. DKCIEPUMEHTAIBHOE MOATBEPKACHUE XUMUUECKON
sBostony. HauanpHele tansl 6uonornyeckoit ssotonuu. ['unoreza PHK-mupa. @opmupoBanue
MEMOpaHHBIX CTPYKTYp U BO3HHMKHOBEHHE IPOTOKJIETKU. IlepBble KIETKM M UX HBOJIOLHA.
DopMUpPOBaHNE OCHOBHBIX TPYIII KUBBIX OPIraHU3MOB.

Pa3ButHe xu3Hu Ha 3eMiie 1o 3pam U nepuoaam. Karapxei. Apxelickas U IpoOTEpO30iicKas
apsl. [Taneo3oiickast 3pa 1 €€ nepuo/pl: KeMOPHUIICKUHN, OPAOBUKCKUM, CUITYpUICKUH, 1€BOHCKHUH,
KaMEHHOYTOJIbHBIH, IEPMCKHUH.

Me3o30lickas 5pa U €€ NEepUoIbl: TPUACOBBIN, IOPCKUM, MEIIOBOM.

KaiiHo30iiCcKas 3pa U €€ Mepro/bl: 1aJIe0re€HOBbIM, HEOT€HOBBIN, aHTPOIIOTEHOBBIH.

XapakTepucTuKa KJIMMaTa M Te0JIOTMYECKUX IpoieccoB. OCHOBHBIE 3Talbl 3BOJIIOLMH
PaCTUTENIBLHOTO U )KUBOTHOT'O MHpa. ApoMOp(o3bl Y pacTeHHH U )KUBOTHBIX. [losiBIIeHUE, pacuBeT
Y BBIMUPAHUE TPYII )KUBBIX OPTaHU3MOB.

CucreMa OpraHM4ecKoro Mupa Kak OTpa)K€HUE HBOJIOLHUUA. OCHOBHBIE CUCTEMATHUECKUE
TPyl OPraHU3MOB.

OBojronusl 4eloBeKa. AHTpOMOJOrus Kak Hayka. Pa3BuTue npeacTaBiIeHHH O
IIPOUCXOXKIECHNUN YesloBeKa. MeTo1bl M3yueHus: aHTpornorenes3a. CxoAcTBa U pa3indMsl 4eIoBeKa
Y )KMBOTHBIX. CUCTEMATUUYECKOE MTOJI0OKEHHUE YEIIOBEKA.

JBuwxymue cuibl  (paxTopsl) aHTpomorenesa. HacnencTtBeHHas M3MEHUYHMBOCTh H
ecTecTBeHHbIH 0TOOpP. OOIIEeCTBEHHBIN 00pa3 )KU3HU, U3TOTOBJICHUE OPYIUI TpyZa, MBILIUICHHUE,
peub.

OcHOBHBIE CTaJuU M BETBHU HBOJIIOLMN YEJIOBEKA: ABCTPAIONUTEKH, YEIOBEK yMEIbIH,
Yenosek npsaMmoxonsamuid, YenoBek HeaHaepTranbckui, Yemnoek pasymHblii.  Haxonkum



HCKOMAeMbIX OCTATKOB, BpPEMsl CYyILECTBOBAHMSI, 00JACTh PacHpOCTpaHEHUs, 00bEM T'OJIOBHOTO
Mo3ra, 00pa3 )KU3HHU, OPYAHSL.

UYenoseueckre packl. OCHOBHBIE OOJbBININME pachl: €BpOTEOUHAs (eBpa3HiicKasi), HETpo-
aBcTpajionjiHas  (9KBaTOpHAbHAsA), MOHTOJOWJHAs  (a3MaTcKo-aMepukaHckas). YepTsl
MPUCTIOCOOICHHOCTH IIPEJICTaBUTEIIEH YEIIOBEYECKUX PAC K YCIOBUSAM CyllecTBOBaHUS. EnnHCcTBO
yenoBeueckux pac. Kpuruka pacuzma.

JdemoHcTpaumuu:

[TopTpetsi: @. Penu, JI. ITactep, A. U. Onapun, C. Munnep, I'. FOpu, Y. lapBuH.

Tabmune! u cxembl: «Bo3nukHoBeHne CoIHEUHOU CUCTEMbI», «Pa3BUTHE OpraHMYecKOro
mupay», «PactutenbHas kietka», <«OKuBoTHas kieTtka», «lIpokapuoTuueckas KIETKa»,
«CoBpeMeHHas cucTeMa OpraHu4ecKoro Mupay, «CpaBHEHHUE aHATOMUYECKUX YEPT CTPOCHUS
YeJloBeKa U 4YeIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHbIE MeCTa MaJCOHTOJIOTMYECKUX HaXOJOK
IPEIKOB COBPEMEHHOro uejoBekay, «JlpeBHeimue moan», «/IpesHue moan», «llepBbie
COBpPEMEHHBIE JTI01», «UenoBeueckre pachl».

Ob6opynoBanue: wmynsixku «lIpoucxoxaeHue uenoBeka» (OIOCTbI  aBCTPAJIONUTEKA,
MUTEKAaHTPOIa, HeaHAepTalblla, KPOMaHbOHIIA), CICNKH WIH M300paKeHHs] KaMEHHBIX OpyIui
NEepBOOBITHOTO YeloBeKa (KaMHHU-YOIIEpbl, pyOuia, ckpebdia), TeoXpoHoJIorndeckasl Tabiuua,
KOJUTeKIUs «DOPMBI COXPAaHHOCTH UCKOTIAEMBIX )KUBOTHBIX U PACTCHHI.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

[TpakTiueckast padota Ne 1. «3y4yeHre MCKOMAEMBbIX OCTATKOB PACTEHUI M KUBOTHBIX B
KOJUTEKIIUSX .

OKcKypeusi «IBONIOLUS OPraHUYecKoro Mupa Ha 3emiie» (B €CTECTBEHHO-HAayUHBIM WM
KpaeBeIUECKUI My3eil).

Tema 3. Oprann3msl 4 OKpPY:KaKOIIASA cpeaa.

Dkonorusi Kak Hayka. 3agadyd MW pa3felbl dKOJOTMH. MeToAbl SKOJOTHYEeCKHX
UCCIJIEJOBAaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpensl  oOuTaHHMs ~ OpPraHU3MOB:  BOJAHAs,  HA3€MHO-BO3JAYIIHAs,  IOYBEHHAs,
BHYTPHOpPraHU3MEHHAsI.

Oxonoruveckue ¢akrtopbl. Knaccudukarnus skonorumueckux (pakTopoB: abHOTHUECKHE,
OMOTHYECKHUE U aHTPOIOTeHHBIE. J[efCTBUE IKOIOTHYECKUX (haKTOPOB HA OPTAHU3MBI.

AbGuotnueckue  (QakTopel:  CBET, TEMIleparypa, BJIaXKHOCTb. DoTonepuoau3M.
[TpucnocoOneHust OpraHu3MoB K AeHCTBHIO a0MOTHUYECKUX (akTOpoB. bruongoruveckre puTMBbl.

buotnueckne  Qaktopel. Bumbl OMOTHYECKMX  B3aUMOJEHCTBUH:  KOHKYPEHIIHS,
XUITHUYECTBO, cCMMOMO3 U ero ¢gopmel. [lapazutusm, koomnepaius, MyTyalIn3M, KOMMEHCAIU3M
(KBapTUpPAHCTBO, HaxJeOHWYECTBO). AMeEHcCaInU3M, HeUTpaau3M. 3HaueHue OUMOTHYECKUX
B3aMMOJICHCTBHI JIJIsl CYIIECTBOBAHUSI OPTaHU3MOB B MMPUPOJAHBIX COOOIIECTBAX.

DKOJIOTUYECKUE XapaKTEPUCTUKUA mnonynanuu. OCHOBHBIE MOKa3aTelu MONYJISALHH:
YUCJIEHHOCTh, IUJIOTHOCTh, POXIAAEMOCTb, CMEPTHOCTh, MPHUPOCT, MHTpainusd. JuHamuka
YUCJICHHOCTH TOMYJIAINH B €€ PETYIISIH.

JdemoHcTpaumuu:

[Toptpetsr: A. 'ymbonpar, K. @. Pynbe, 3. ['exkens.

Tabmumpl u cxemsl: kapta «lIpupoanbie 3081 3eMuny, «Cpeapl 0OUTaHUS OPraHU3MOB),
«Dotonepuoguzmy», «llomymsmun», «3aKOHOMEPHOCTH pOCTAa YHCIEHHOCTH TONYJISIUU
uHpy30pun-Tyhenbkny», «llumeBsbie memm».

JlabopaTopHblie U NpaKkTHYeCKHe padoThI:



JlaGopaTtopHnas pa6ota Ne 3. «Mopdonorundeckne 0COOEHHOCTH PACTCHHUH W3 pa3HBIX MECT
0oOUTaHUSD.

JlaboparopHas pabota Ne 4. «BiusiHue cBeTa Ha POCT U pa3BUTHE YEPEHKOB KOJIEYCa.

[Tpaktuueckas padota Ne 2. «IToacuéT MIOTHOCTH MOMYJISAIMA PA3HBIX BUIOB PACTCHUI.

Tema 4. Coo0miecTBa U 3KOJIOTHYECKHE CHCTEMBbI.

CoobmectBo  opranuzmMoB —  OuoneHo3. CTpykTypsl — OuoleHo3a:  BHJOBafd,
NpOCTpaHCTBEHHas!, Tpoduueckas (mumieBast). Bunsl-noMmuHanTel. CBsi3u B OHOIIEHO3E.

Dkojnoruyeckre cucreMbl (3kocuctemsbl). [lonste 00 3KkocucTeMe U OHMOreOlEHO3E.
OYHKIMOHATbHBIE KOMIIOHEHTBl AJKOCHCTEMBI: IPOJYLIEHThI, KOHCYMEHTBI, PEIYLCHTHI.
KpyroBopor BemecTB M MOTOK 3HEPrUM B dKocucteme. Tpoduyeckue (MUIIEBBIE) YPOBHU
skocuctembl. [lumeBbie nenu u cetd. OCHOBHBIE IOKa3aTeld S3KOCHCTEMBL: Omomacca,
OPOAYKIHMSI. ODKOJOTMYECKHE MUpPaAMUAbL: MPOAYKIUMHU, YUCICHHOCTH, Ouomacchl. CBoMCTBa
9KOCUCTEM: YCTOMYMBOCTb, CaMOperyJsius, pazpurue. Cykueccus.

[TpuponHble 3KOCHCTEMBL. OJKOCHUCTEMBI 03€p M peK. OJKOocHCTeMa XBOWHOTO WU
LIMPOKOJINCTBEHHOTO JIEca.

AHTpPOIIOTEHHBIE SKOCUCTEMBbI. ATPOIKOCUCTEMBI. YPpOOIKOCUCTEMBI. buonornyeckoe u
XO03SUCTBEHHOE 3HAYEHHE arpO3KOCUCTEM B YPOOIKOCHCTEM.

buopasnoobpasue kak ¢aktop ycroiuuBocTd sKocucTteM. CoxpaHeHHEe OHOIOTHYECKOTO
pa3zHooOpa3us Ha 3emiie.

VYuenne B. U. Bepuaackoro o 6uocdepe. I'panuiibl, coctaB u cTpykTypa ouocdepst. XKusoe
BemectBO M ero (GyHkuuu. OcobeHHOCTH Ouocepbl Kak TI00aTbHON SKOCHUCTEMBI.
JluHamugeckoe paBHOBECHE B 0OpaTHas CBsI3b B Ouocdepe.

KpyroBopoTbl BemiectB M OHOr€OXMMHYECKHE LMKIBI JIEMEHTOB (YIiiepoja, a3oTa).
3oHanbHOCTH 6uochepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBO B Ouoctepe 3eminn. AHTPONIOTeHHbIe H3MeHeHus B ouocdepe. [1obansHbIe
HKOJIOTHYECKUE TIPOOIIEMBI.

CocymiecTBoBaHM€e NpUPOJb] U yeraoBeuecTBa. CoxpaHeHue 6MopazHO00pa3Hsi Kak OCHOBA
ycroifunBoctu Onochepsl. OCHOBA PALlMOHATIBHOIO YIPABICHUS MPUPOIAHBIMU PECYpCaMH U MX
ucnosb3oBaHue. JloCTHKEHHs OMOJIOTUU M OXpaHa IPUPOIbI.

JdemoHcTpaumuu:

[Toptpetsr: A. JIx. Tercnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuupl u cxemsl: «Ilumeble nenu», «buoneHos: cocraB u cTpykTypa», «IIpupogHsie
coobmiectBa», «llemn mnuTaHus», «OKoJoruueckas mnupamuaa», «buocdepa u yemoBexy,
«IKocucTeMa MUPOKOIUCTBEHHOTO Jiecay, « IKOCHCTEMA XBOMHOTO Jiecay, «buoreHo3 Booémay,
«ArpoueHos3», «lIpumepHble aHTPONMOreHHbIE BO3ICHCTBUS Ha MNpUPOAy», «Baxuelimue
WMCTOYHUKHU 3arpsi3HEHUs BO3JlyXa W TPYHTOBBIX Bom», «l[louBa — BakHeWIIas COCTaBISAIOIIAs
ouocthepnr», «DakTopel gerpamauuu  nouB», «llapHukoBbIl  3ddexT», «DaKkTOpPBI
PaaMOaKTUBHOTO 3arps3HeHUs1 Onochepsn», «O0mmas cTpykrypa 6uochepsn», «Pacnpoctpanenue
xu3HH B Onochepe», «O30HOBHIN dKpaH Ouochepsr», «KpyroBopor yriepoma B Oumocdepe»,
«KpyroBopoT a3ota B mpupoae».

Ob6opynoBanue: MoeIb-anmiInKanus « TunuyHsle 6MOIEHO3bI», repbapuii «PacTuTensHble
coobmiecTBa», Koyekuuun «buorneHosy, «Bpeautenn BaKHEHIIMX CEIbCKOXO3SHCTBEHHBIX
KyJIbTyp», TepOapuu ¥ KOJUISKIIMM PACTeHHH W JKUBOTHBIX, NPHUHAICKANNE K pa3HBIM
HKOJIOTHUECKUM TpyInam ojgHoro Buaa, Kpacunas kxuura Poccuiickoit denepanyu, n3odpaxeHus
OXpaHsIEeMbIX BUJIOB PACTEHUN H KUBOTHBIX.



I[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHA ITPOI'PAMMDLI 110 BHOJIOTMHW HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30BAHUMA

Cornacho ®I'OC COQO, ycraHaBnuBalOTCs TpeOOBaHUSA K pe3yibTaTaM OCBOCHUS
00YyYalOIIMMHUCS IPOTPaMM CPEAHEro o0Iiero oopa3oBaHMs: JINYHOCTHBIM, METAPEJAMETHBIM H
HPEMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B CTPYKTYPC JHMYHOCTHBIX PE3YJIbTATOB OCBOCHHA IIPEAMCTA «buomxorusy BbIJICIICHBI
CIEyIOIIME  COCTABIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA  POCCUHCKOM  Ipa)kIaHCKON
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSATEIBLHOCTH U CAaMOOIPEIENICHUIO,
HaJIM4YnuEC MOTHBALlUU K 06yT-I€HI/II0 6I/IOJIOI‘I/II/I, HCJICHAIIPABJICHHOC PAa3BUTHC BHYTPCHHHUX
yOeXAeHUI JIMYHOCTU Ha OCHOBE KJIIOYEBBIX LIEHHOCTEW M MCTOPUUECKUX TPAJULUN pa3BUTUS
OMOJOTUYECKOr0 3HAHUS, TOTOBHOCTh M CIOCOOHOCTH 00Y4YaIOIINXCsl PYKOBOACTBOBATHCS B CBOEH
JESITEIIbBHOCTH 1I€HHOCTHO-CMBICIIOBBIMU YCTAaHOBKAaMU, MPUCYIIUMHU CHCTEME OHOJIOTHYECKOTrO
00pa3zoBaHusl, HAJTMYHE IKOJIOTHYECKOTO MPABOCO3HAHMUS, CIOCOOHOCTH CTaBUTH 1IEJIU U CTPOUTH
JKU3HCHHBIC I1JIaHBI.

JInaHOCTHBIE pe3ynbTaThl OCBOCHMs MpeameTa «buonorus» nocTuraroTcs B €IUHCTBE
yueOHOM M BOCIUTATEIbHON AEATEIHLHOCTH B COOTBETCTBUM C TPAAUIIMOHHBIMH POCCHHCKUMU
COMOKYJIbTYPHBIMH, UCTOPUUCCKUMHU U JYXOBHO-HPABCTBCHHBIMH LNCHHOCTAMMU, NPUHATBIMA B
0011eCTBE MpaBWIAMH W HOPMaMHU IOBEJIECHUS M CIOCOOCTBYIOT MPOLIECCaM CaMOIIO3HAHUS,
CaMOBOCIIUTAHUA W CaMOpPAa3BUTHUS, PA3BHUTUA BHYTpeHHef/'I Mno3uuuu JIMYHOCTH, IMATpUOTU3MaA,
YBaXEHUSI K 3aKOHY U IPABOIMOPSAKY, YEJIOBEKY TpPyJda U CTapIIeMy MOKOJIEHHUIO, B3aUMHOTO
YBaXEHUS, OEpEeKHOr0  OTHOIIEHUS K  KyJAbTYpHOMY  HACIEQUI0O W  TPaJULUsAM
MHOTOHaIMOHAJIBHOTO Hapoaa Pocculickoi denepauun, MpUpoae U OKPYKaroIIen cpelie.

JIngHOCTHEBIE pPE3YyIbTAaTbl OCBOCHUS yT~IG6H01"O npeamMera «buomorusy AOJDKHBI OTpaXXaTb
TOTOBHOCTh M CIOCOOHOCTH OOYHaroluXcsi pyKOBOJACTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEU
MO3ULIMEH JMYHOCTH, CHUCTEMON IIEHHOCTHBIX OpPHEHTAlWW, TO3UTHUBHBIX BHYTPEHHHUX
yOEXKJIEHU, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSM POCCHUUCKOrO  00IIecTBa,
PACIIUPCHUEC KU3HCHHOT'O OIIBITA W OIbITa ACATCIBHOCTH B IMPOLCCCE pcain3alliid OCHOBHBLIX
HAIPaBIIEHUH BOCIIUTATENBHOMN I€ATEIHLHOCTH, B TOM YHCJIE B YACTH:

1) rpakIaHCcKOro BOCHMTAHMSA:

c(hOPMUPOBAHHOCTh TPAXKIAHCKOM TO3UIIMH  OOY4YalOIIeTOCs KaK AaKTUBHOTO H
OTBETCTBEHHOT'O WIEHA POCCUICKOTO 00IIECTBa;

OCO3HAaHHE CBOMX KOHCTUTYLIMOHHBIX TMpaB H OOSA3aHHOCTEH, yBakeHHWE 3aKOHa U
MIPABOIOPAIKA;

TOTOBHOCTH K COBMECTHOU TBOp‘lGCKOfI ACATCIIBHOCTH NP CO3JaHUUN y‘Ie6HI)IX ITPOCKTOB,
pPEIICHUN yqe6HBIX U I1I03HaABAaTCJIbHBIX 3a/1a4, BBIITIOJIHEHN OMOIOrMYECKUX SKCIICPUMCHTOB,

CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO TO3HMIIMIO TIO OTHONICHHIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMCHUC YUYUTBIBATH B CBOUX )IefICTBHHX HeO6XO}II/IMOCTL KOHCTPYKTHBHOT'O
B3aI/IM0,ZleI\/IICTBI/I$I J'IIO)ICfI C pasHbIMHA Y6e)I(HeHI/I$IMI/I, KYJIBTYPHBIMHU IEHHOCTAMU U COLIMAJIbHBIM
MOJIOKEHUEM;



TOTOBHOCTh K COTPYJHHYECTBY B IIPOILECCE COBMECTHOTO BBIMOJHEHHUS Y4YEOHBIX,
MO3HABATENIbHBIX W UCCIEIOBATEIbCKUX 3aJlad, YBAXUTEIBHOTO OTHOIICHUS K MHEHUIO
OTIIMIOHEHTOB NP 00CYXJICHUN CIIOPHBIX BOPOCOB OMOJIOTUIECKOTO COICPIKAHUS;

TOTOBHOCTh K T'YMaHUTAapHOU U BOJOHTEPCKOU 1€ATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKON TPKTAHCKOW UICHTHYHOCTH, TATPUOTH3MA, YBAKCHHUS K
CBOEMY HAapoAy, 4yBCTBa OTBETCTBEHHOCTH Imepel PoauHON, ropaocTu 3a CBOW Kpai, CBOIO
Ponuny, cBOH 53BIK M KYJIBTYPY, IPOIJIOE U HACTOSLIEE MHOTOHAIMOHAIBHOrO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHUE K TPUPOJHOMY HACIEIUIO U TAMATHUKAM IPUPO/IbI, JOCTHIKEHHUSIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYIIE;

CIIOCOOHOCTH OLIEHUBATh BKJIAJ POCCUMCKUX YUEHBIX B CTAHOBJICHUE U pAa3BUTHE OUOJIOTHH,
MOHMMAHUSA 3HAuYeHUs: OWOJOTMM B IO3HAHWU 3aKOHOB TNPUPOJBI, B KU3HU YelOBEKa U
COBPEMEHHOT0 00I11eCTBa;

ujciHas yOe:KIEHHOCTh, TOTOBHOCTb K CIIY’KEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHUE AYXOBHBIX LIEGHHOCTEH POCCUKCKOr0 HApOAa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHHUS;

CIOCOOHOCTH OLICHUBATh CUTYAIUIO U PUHUMATh OCO3HAHHBIC PEIICHHS, OPUCHTUPYSCH Ha
MOPAJIbHO-HPABCTBEHHbBIE HOPMBI U [IEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAyIIETro;

OTBETCTBEHHOE OTHOIIECHUE K CBOMM POJMUTEIISIM, CO3JaHUIO0 CEMbU HA OCHOBE OCO3HAHHOTO
MIPUHSTHUS LEHHOCTEN CEMEMHOM )KM3HU B COOTBETCTBUU € TpaauUUsIMU Hapo10B Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETHYECKOE OTHOIICHHE K MUPY, BKJIIOYAs ICTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOILLICHHUI;

MOHUMAaHNE YMOITMOHAILHOT'O BO3ICUCTBUS KUBOM MPUPO/IBI U €€ IICHHOCTH;

FOTOBHOCTh K CaMOBBIPAKEHHUIO B Pa3HbIX BHUJIAX HCKYCCTBA, CTPEMIICHHE MPOSBIAThH
KaueCcTBa TBOPYECKOM JINUHOCTH;

5) ¢wusuyeckoro BocHUTAHHS, (POPMHUPOBAHUA  KYJIbTYPHI 30POBbS H
IMOIUOHAIBLHOIO 0JIArONoJIyYns:

MOHMMAaHUE U peann3alus 3J0pOoBOro U 06e30MacHOro oopasa *KU3HU (370pOBOE MUTAHUE,
coOIOZIeHHe TUTHEHHUYECKHUX TMPaBUJI U HOPM, COAIaHCHPOBAHHBIN PEKUM 3aHITHI M OTIbIXA,
perynsipHasi (u3uUecKas aKTHBHOCTh), OEpEeXHOro, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHOIIIEHUS K COOCTBEHHOMY (PU3MUYECKOMY U TICHXUYECKOMY 3/I0POBBIO;

MOHMMAaHWE IEHHOCTH TIPaBUJ HMHAMBHUIYATbHOTO U KOJJIEKTUBHOTO O€30MacHOro
MOBEJCHUS B CUTYaIUsX, YTPOXKAIOIIUX 3JOPOBbIO U JKU3HU JIIOACH;

OCO3HAHHWE TOCJIEICTBHN M HEMPHUSATHS BPEIHBIX MPUBBIYEK (YIMOTPEOJICHHS ATKOTOJS,
HapKOTHUKOB, KYpEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTB K TPY/y, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPYI0II00UE;

TOTOBHOCTb K aKTUBHOM JEATEIHHOCTH TEXHOJIOTHYECKON M COIMAIbHON HAIIPABICHHOCTH,
CITOCOOHOCTH UHUITUUPOBATh, INIAHUPOBATH U CAMOCTOSATEIHLHO BBIMOJIHATH TAKYIO €S TEIHHOCTD;

UMHTEpEC K pa3nuyHbiM cepam mpodeccHoHATBbHON AESITeNbHOCTH, YMEHHE COBEpINATh
OCO3HAHHBII BBIOOp OyayIieii mpodeccuu u peann3oBbIBaTh COOCTBEHHBIE KU3HEHHBIC TIJIAHbL;



TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHUIO U CaMOOOPA30BaHMIO Ha MPOTSIKECHUU BCEH
JKU3HHU;

7) 3KOI0rNYeCcKOr0 BOCIIMTAHMSA:

9KOJIOTHYECKH 11eIeCO00pa3HOe OTHOIICHHE K MPUPOJIe KaK MCTOYHUKY JKU3HHU Ha 3emIie,
OCHOBE €€ CYIIECTBOBaHNUS;

MOBBIIICHUE YPOBHS SKOJOTHYECKOW KYyIbTYphI: MPHOOPETEHUE ONbITA IJIAHUPOBAHUS
IIOCTYIKOB Y OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUM JJIs1 OKPYKAIOILEN CPEe/Ibl;

OCO3HaHUeE T1100aJIBLHOr0 XapaKTepa 3KOJOTHYECKUX MPOo0JIeM U MyTel X peleHus;

CIIOCOOHOCTH UCHOJBb30BaTh MpUOOpETaeMble MPU W3YUCHUHU OMOJIOTUU 3HAHUS U YMEHUS
OpU pEIHICHUH MPOoOJeM, CBS3aHHBIX C palMOHAIBHBIM IMPHPOJIONONB30BaHIEM (cOOI0AeHNE
IIPaBWJI IOBEJIEHUS B INPUPOJE, HAIpPABICHHBIX HAa COXPAaHEHUE PABHOBECHUS B IKOCHUCTEMAX,
OXpaHy BHJIOB, SKOCUCTEM, OnoCchephl);

aKTUBHOE HENpUsTHE NEHCTBUM, NMPUHOCSIIUX Bped OKpYKalolled MpHUPOAHON cpene,
YMEHHE MPOTHO3UPOBATH HEOJIATONPUSTHBIC AKOJIOTHUECKUE MOCISACTBHS MPEIIPUHUMAESMBIX
JICMCTBUN U NPENOTBPALLATh UX;

HAJIMYUE PA3BUTOIO HKOJIOTUYECKOTO MBIIUICHUS, JKOJOTUYECKOW KYJIBTYPBI, OIBITA
NESTEIIbHOCTH  DKOJIOTUYECKOW  HAMpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBATbCSI HMHU B
MO3HABATEJIbHOW, KOMMYHHMKATUBHOW M COIMAJIBHOM MpaKTUKE, TOTOBHOCTH K YYacTHIO B
MPAKTUYECKOM IESITEIbHOCTH IKOJIOTMYECKOW HAPABIEHHOCTH;

8) HeHHOCTH HAYYHOTr0 NO3HAHUSA:

c(OpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTUS HAayKu © OOIIECTBEHHOW MPAaKTUKH, OCHOBAHHOTO Ha JHUAJOTe KYJIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOEr0 MECTA B MTOJIUKYIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE S3bIKOBOI M UNTATENIbCKON KYJIbTYpPhI KaK CPEACTBA B3aUMOICHCTBUS
MEX]y JIFOJIbMU U TIO3HAHUS MUDA,

NOHMMaHUE crenupuKU OUOJIOTMM KaK HAayKH, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
PAlMOHATILHOTO HAYYHOT'O MBILUIEHHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBIeHHs 00 OKpYyKaroleM
MUpEe Kak O €IWHCTBE TMPHUPOAbI, dYelOoBeKa M OO0IIecTBa, B TMO3HAHUM MPUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHnH MpodieM COXpaHEeHHUsl TPUPOTHOTO PAaBHOBECHS;

yOexXAEHHOCTh B 3HAYUMOCTU OWOJIOTMM AJII COBPEMEHHOM LMBWIM3ALMU: 00ecCredeHus
HOBOTO YpPOBHS Pa3BUTHUSI MEIUIIMHBI, CO3/IaHHE MEPCINEKTHUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
peliaTh pecypcHble MpoOIeMbl Pa3BUTHS YEJIOBEUECTBA, MOMCKA MyTel BBIXOAA U3 TI00ATBHBIX
HKOJIOTMUYECKUX MPOOJIeM U o0ecTieueHus nepexoaa K yCTOWYMBOMY Pa3BUTHIO, PAIIMOHATILHOMY
WCIIOJIb30BAHUIO MPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAH/IAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKUX 3HAHWW B IIEJIX MOBBIIMICHUS OO0IIen
KYJIbTYpPbI, €CTECTBEHHO-HAyYHOW T'PaMOTHOCTH, KaK COCTAaBHOM 4YacTH (PYHKIMOHAIbHON
TPaMOTHOCTH O0ydarouuxcs, GopMUpyeMoil pu N3ydeHUH OUOJIOTHH;

MOHUMAaHWE CYIIHOCTH METOJOB TO3HAHMSI, HCIOJIb3yeMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TIOJyyaeMmble 3HAHUS U1l aHaidu3a U OOBSICHEHHS SBIICHUMN
OKPYKAIOIIer0 MHUpa W MPOUCXOIAIIMX B HEM HW3MEHEHUH, YMEHHE JenaTh 00OCHOBAHHBIE
3aKJTIOYEHHUS. HA OCHOBE HAy4HbIX (DAaKTOB W HMMEIOIIMXCS JAaHHBIX C MEJbI0 TONy4eHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCHOJIb30BaTh OMOJOTMYECKUE 3HAHWS JJIs pelieHus
po0JieM B peabHBIX )KHU3HEHHBIX CUTYAIIHSIX;

OCO3HAHUE IIEHHOCTH HAy4YHOW JEeATEIbHOCTH, TOTOBHOCTb OCYHIECTBISITH MPOECKTHYIO U
HCCJIEIOBATENBCKYIO ASITEIbHOCTh HHIUBUIYAIbHO U B TPYIIIIE;



TOTOBHOCTh W CIHOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHUI0 W CaMOOOpa30BaHUIO, K
AKTUBHOMY IIOJTYYCHHUIO HOBBIX 3HAaHUU II0 61/IOJIOI‘I/II/I B COOTBCTCTBHU C XHU3HCHHBIMU
NOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIBTATHI

MertanpeameTHble pe3ysbTaTbl OCBOEHHUS ydeOHOro mpeamera «buosorusy BKIIOUYAKOT:
3HaYMMble Ui (OPMHPOBAHUS MHMPOBO33PEHHSI  OOYYAIOMIMXCS  MEKIUCUUIUTMHAPHBIC
(MeXmpenMeTHbIe) 00IIeHayYHbIE TIOHATHS, OTPAKAIOUINE [IEJIOCTHOCTh HAYYHOW KapTHHBI MUpa
U cnenu@uKy METOA0B MO3HAHMSI, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BELECTBO, YHEPIus,
SBJICHHE, IPOILECC, CHCTEMa, HAy4HbIH (DaKT, MPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIEe0BaHNe, HAOII0EeHUe, U3MEPEHHUE, HKCIEPUMEHT U IPYTUX), YHHUBEpCAJIbHBIC
yueOHble NeiicTBUs (TO3HABaTeNbHbIE, KOMMYHUKATUBHBIC, PErYJIATUBHBIC), 00ECICUNBAIOIINE
(dopmupoBaHne (PYHKIMOHAIBHONW I'PAaMOTHOCTH M COLMAIBHOM KOMIIETEHLMH OOy4aroluxcs,
CHOCOOHOCTh o0yyarommuxcs UCIOJIb30BaTh OCBOCHHbIE MEXIUCLUIIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHHWS W YHHBEpCaJIbHbIC y4YeOHBbIC NEHCTBHSI B IIO3HABATEIBHOW U
COLIMAJIbHOM ITPAKTHKE.

MeranpeameTHble pe3yabTaTbl OCBOGHMs IMPOrpaMMbl CpeIHEro o0Iero oOpa3oBaHUS
JIOJKHBI OTPakaTh:

Osgi1aieHHe YHUBEPCAJbHBIMU Y4eOHBIMHU NO3HABATEIbHBIMH AeHCTBUIMMU:

1) 6a3oBbIe JIOTHYECKHUeE TeHCTBUS:

CaMOCTOATENIbHO (OPMYJIMPOBATh U aKTYaJIM3UPOBaTh Ipo0iieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIOJIb30BaTh PH OCBOCHUM 3HAHUH NPUEMBI JIOTHYECKOT0 MBILIUIEHUS (aHAIN3a, CUHTE3a,
CpaBHEHHs, Kiaccu(UKaUK, OOOOIICHUS), PAaCKPHIBATh CMBICH OHMOJOTUYECKUX TOHITHI
(BBLIENIATH UX XapaKTEpHbIE IPU3HAKU, YCTAaHABIMBATD CBSI3U C IPYTUMHU ITOHATUSAMU);

ONpEACIATh LEIN JAEATEIbHOCTH, 3ajaBas NapaMeTpbl U KPUTEPHUM HMX JOCTHKEHUS,
COOTHOCHTB PE3YJIbTaThl AEATEILHOCTHU C IIOCTABICHHBIMU LIEISMU;

UCIIOJIb30BaTh OMOJIOTMYECKHE MOHSATHUSI JUIsl OObACHEHUs (AKTOB M SIBICHUN KUBOU
HPUPOJIBI;

CTPOUTB JIOTHUECKUE PACCYXkJIeHUS (MHIYKTUBHBIE, JIeTyKTUBHBIE, 10 aHAJIOTHH ), BBISIBIIATH
3aKOHOMEPHOCTH M MPOTUBOPEUHUS] B pacCMaTpUBAEMbIX SBJIECHUSX, (POPMYIHpPOBATh BBIBOJBI U
3aKJII0YEHHUS;

INPUMEHSTh CXEMHO-MOJIENIbHbIE CPEACTBA JUIS MPEACTaBICHUS CYIIECTBEHHBIX CBS3E€H U
OTHOILIEHHH B M3y4aeMbIX OHMOJIOTMYECKMX OOBEKTaX, a TAaKXKe MPOTUBOPEUYMH pa3HOro poja,
BBISIBJICHHBIX B PA3JIMYHBIX HHPOPMALMOHHBIX HCTOUYHHUKAX;

pa3pabatbIBaTh IJIaH PELICHUS MPOOIEMbI ¢ YUETOM aHaIM3a UMEIOLIUXCSI MaTepUaIbHBIX
U HeMaTepUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LENSM,
OLICHUBATh PUCKU MOCIEICTBUN ACSITEIbHOCTH;

KOOPJAMHHUPOBAaTh M BBINOJHATH pPabOTy B YCJIOBHUSIX pPEaJbHOr0, BHUPTYaIbHOIO U
KOMOMHHMPOBAHHOTO B3aUMOJICHCTBHS;

pa3BUBATh KPEATHUBHOE MBIIUIEHUE NP PEILICHUH )KU3HEHHBIX POOIIEM.

2) 6a30BbIe HCCIET0BATEIbCKHE IEHCTBHS:



BJIa/IETh HAaBBIKAMH y4eOHO-HCCIIE0BATENbCKOW U MPOEKTHOM AESITeIbHOCTH, HaBbIKAMU
pasperieHus: npoodyieM, ClIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
pelIeHUs TPAKTUYECKUX 3aj]a4, IPUMEHEHHUIO Pa3IMUHbIX METO/I0OB IT03HAHUS;

UCIOJIb30BaTh PAa3jMyYHbIE BHUABI ACSITEIBHOCTU IO IMOJIYYEHUIO HOBOTO 3HAHHUA, €ro
MHTEPIIPETALMY, TPEOOPa30BaHUI0 U MPUMEHEHHIO B yYEOHBIX CHUTyallUsIX, B TOM YHUCIE NPU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX IPOCKTOB;

(dbopMHpOBaTh HAYYHBIA THII MBIIUICHHS, BIAJCTh HAYYHOW TEPMHHOJIOTHEH, KIIIOYEBBIMH
MOHITUSIMA U METOJIaMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 33/7]aud B 00pa30BaTEIbHON NEATEIBHOCTH U
KU3HEHHBIX CUTYalLUsX;

BBISIBJISITH [IPUYMHHO-CIICJCTBEHHBIE CBSI3M U aKTyaJlM3UpOBaTh 3ajady, BbIABUIATH
TUIO0TE3Y €€ peleHus, HAXOIUTh apryMEHTHI Ui J0Ka3aTelIbCTBAa CBOUX YTBEPKJIEHUH, 3a/1aBaTh
napaMeTpbl U KPUTEPUU PEIICHHUS,

AQHAIM3UPOBATH MOJIYYEHHBIE B X0/1€ PELICHMS 3a/1a4M PE3YJIbTaThl, KPUTUUECKU OLIEHUBATh
UX IOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYIIECTBIISITh IEJICHAIIPABICHHBIM MOUCK MEPEeHOCca CPEACTB U CIOCOOOB JIEHCTBUS B
poECCHOHAIBHYIO CPENY;

YMETb IMEPEHOCUTh 3HAHWS B  I[IO3HABAaTEJIbHYI0O U  IPAKTUYECKYl0  oOJsiactu
KU3HEEATENIbHOCTH;

YMETh UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUTATh HOBBIC HJEH, MNpPEUIaraTh OPUTMHAIBHBIC TOJAXOAbI W PEUICHUS, CTABUTh
po0OJIEMBI U 3a/1a4M, JOIYCKAIOLIUE aJIbTEPHATUBHBIE PEIICHHUS.

3) pabora ¢ undgopmanmeii:

OpPUEHTUPOBATHCS B PA3NUYHBIX MCTOYHHMKAX HMH(MOpManuu (TeKcTe yueOHOro mocolus,
HAyYHO-TIOMYJISIPHOM JUTEpaType, OMOJIOTMYECKUX CIIOBApsSX M CHPABOYHMKAX, KOMIIbIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHAJIM3UpPOBaTh HMH(OPMALMIO pa3IMYHBIX BHJIOB U (HOpM
IIPEJICTaBICHUS], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(dopMynHupoBaTh 3ampOChl M TMPHUMEHATh pa3IMYHbIE METOJbl NpH IOHCKE U OTOOpe
Ouosiornueckoi nHpopMaluu, HeOOXOIMMOM JIJIsl BBITIOJIHEHUS YIeOHBIX 33714,

pUOOpETaTh OMBIT HCHOJB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTH,
COBEpILEHCTBOBATh KYJIbTYPY aKTHUBHOT'O UCIOJIb30BAHUS PA3TUYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BbIOMpPATh ONTUMabHYIO (OpMYy NpeACTaBICHUS OHOIOrMYECKOM
uH(popMaluu (cxemsl, rpaduKH, JUarpaMmmbl, TAOIUIIbI, PUCYHKH U IpYTroe);

WCIIOJIB30BaTh HAyYHBIM S3bIK B KA4eCTBE CpEJCTBA NpH padboTe C OHUOJIOTHYECKOM
uHpopMaLrell: TPUMEHATh XUMHUYECKHe, (PU3NYecKre U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dopmynbl, ab0peBHaTypy, HOMEHKIATypy, MCIIOJIb30BaTh U INPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

BJIaJIeTh HABbIKAMHU pAacCloO3HAaBaHUS U 3alIUTHl HHpOpMAIMH, HWHOOPMALMOHHON
0€3011aCHOCTH JTMYHOCTH.

OBi1aieHHe YHUBEPCAJILHBIMA KOMMYHUKATHBHBIMH A€l CTBUSIMH:

1) obenne:

OCYIIECTBIISITh KOMMYHUKAIIMN BO BCEX Cepax >KU3HHU, aKTUBHO Y4acTBOBATh B JUAJIOTe
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCYXJaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKA3bIBATh
CYXJIEHUS OTHOCHUTENIBHO BBIMIOJHEHUSI IIpe/ylaraeMoi 3aJadyd, YYWUTBIBATH WHTEPECHl U
COTJIACOBAHHOCTD MO3ULUHI APYTUX YUaCTHUKOB JHANIOra WIN JUCKYCCUN);



pacrio3HaBaTh HeBepOallbHbIE CpEICTBA OOLICHMs, MOHUMATh 3HAYEHUE COLMAJIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(JIMKTHBIX CUTYallud, YMETh CMATYaTh KOH(IUKTHI U
BECTH I1EPErOBOPbI;

BJIAJCTh PA3JIUYHBIMU CIIOCOOAMHU OOLIEHHS M B3aUMOJEHCTBUS, MOHMMATh HaMEpPEHUs
JPYTuX JOAEH, IPOSIBIATh YBAXKUTEIbHOE OTHOLIEHHE K COOECEHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKECHUS;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOUYKY 3PEHUS C HCIOJb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) coBMeCTHAs 1eITeILHOCTD:

NOHMMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBUAYaAIbHOW paboTHI mpu
peueHn OMOIOTUYECKOH MPoOIIeMbl, 000CHOBHIBAaTh HEOOXOAUMOCTh MPUMEHEHHUS TPYIIIOBBIX
(dbopM B3aMMOAEUCTBUS NIPH PELLICHUH y4eOHOM 3a1auu;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX NEHCTBUH ¢ yuy€ToM OOIIMX MHTEPECOB U
BO3MO>KHOCTEM Ka)kJI0T0 4J€Ha KOJUIEKTHBA;

OPUHUMATh eI COBMECTHOW JEATEIbHOCTH, OPraHW30BHIBATH W KOOPAMHHUPOBATH
JecTBUSA 10 €€ NOCTHXKEHUIO: COCTABIIATH IUIAaH JEUCTBUH, paclpeeiTh POJIM C yYETOM MHEHHH
YYaCTHHUKOB, 00CYXJaTh pe3yJIbTaThl COBMECTHON PabOTHI;

OLICHMBATh KayeCTBO CBOETO BKJIaJa U Ka)KJOr0 yYaCTHHKA KOMaH/bl B OOLIUI pe3ysbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/Jlaratb HOBBIE IMPOEKTHI, OLEHWBATh WUJEH C MO3MLUU HOBHU3HBI, OPUTMHAIBHOCTH,
IPAaKTUYECKON 3HAUUMOCTH;

OCYILIECTBJISATh TMO3UTUBHOE CTPATETMYECKOE IIOBEJIEHUE B pPAa3IMUHBIX CHUTYyalUsX,
HPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, OBITh MHUIIMATUBHBIM.

OBsJiaieHHe YHUBEPCAIbHBIMH Pery/IATHBHBIMM A€l CTBHSIMU:

1) camoopranu3amus:

UCTIOJIB30BaTh OMOJIOTMYECKHE 3HAHUS [UIA BBIABICHHA NpoOJIeM M WX pEUICHHS B
KU3HEHHBIX M YUE€OHBIX CUTYaIHsX;

BBIOMPATh Ha OCHOBE OMOJIOIMYECKHX 3HAHUH 1L1E€J€BBIE U CMBICIOBbIE YCTAHOBKH B CBOMX
JENCTBUAX M IOCTYNKAaX IO OTHOIIEHUIO K >KMBOW INPHUPOAE, CBOEMY 3J0POBBIO U 310POBBIO
OKpPYXKarOIIHX;

CaMOCTOSITENIbHO OCYILECTBIISTh MO3HABATEIbHYIO JESATEIbHOCTh, BBISBIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIHMPOBaTH COOCTBEHHBIE 33Jayl B 00pa30BaTEIbHOM JEATENBHOCTH H
KU3HEHHBIX CUTYaLlUsX;

CaMOCTOSITENIbHO COCTABJISATH IUIAH PELIeHUs! MPoOIeMbl C YUETOM UMEIOLIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTEHUN;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacuIMpsATh paMKH Y4eOHOTO IpeMeTa Ha OCHOBE JIMUHBIX MPeIOYTeHUH;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PELICHHUE;

OIIEHUBATh MMPHOOPETEHHBIN OIIBIT;

CHocoOCTBOBATh (POPMUPOBAHHIO U TPOSIBICHUIO IIMPOKOM SPYIUIIMH B Pa3HBIX 00JACTIAX
3HAaHUH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTeIbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OILEHKY HOBBIM CHUTYallHsIM, BHOCHTH KOPPEKTHBHI B JIEATEIHHOCTH, OIICHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIETISIM;



BJIa/IETh HaBBIKAMH [MO3HABATEIbHON pe(IeKCUU KaK OCO3HAHUSI COBEPILAEMBIX JEeHCTBUN
U MBICIIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHH, HCIIOIB30BaTh MPUEMBI pedieKcun
JUISL OLICHKU CUTYal[H, BIOOpAa BEPHOT'O PELICHMUS;

YMETb OIICHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATD PEIICHUS [0 UX CHIKEHUIO;

IMPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3yJIbTaTOB AEATEIbHOCTH;

3) npuHATHE ceds1 U IPYTrUX:

NPUHUMATD ce0s, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3YJIbTaTOB AEATEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIIUOKU;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C MO3ULMU APYrOro 4eIOBEKa.

INPEJIMETHBIE PE3YJIBTATDBI

[IpenmeTHbie pe3ynpTaThl ocBoeHus nporpammbl COO mno 6uonoruu Ha 6a30BOM ypOBHE
BKIIIOUAIOT crienupuyeckue A yueOHoro npeamera «buonorusy» HaydHble 3HAHUS, YMEHUS U
CHocoObl JEMCTBUII 1O OCBOEGHMIO, HMHTEpPHPETAMUd U IPeoOpa3OBaHUI0 3HAHWM, BHUJbI
JESATEIbHOCTH MO TMOJYyYEHUIO HOBOTO 3HAHMSI U NMPUMEHEHMIO 3HAHUU B PAa3IMYHBIX Y4E€OHBIX
CUTYaIlUsX, & TAKKE B peaTbHBIX dKU3HEHHBIX CUTYaIIUsIX, CBSI3aHHBIX ¢ Onosorueil. B mporpamme
IpeIMETHBIC PEe3yabTaThl IPEICTABICHBI 110 TOAaM O00YUYEeHHS.

[IpeameTHbIC pe3yabTAaTHl OCBOEHUS yueOHOTO npeameTa «buonorus» ¢ 10 knacce 10TKHbBI
OTpaxkaTh:

c(hOpMUPOBAHHOCTh 3HAHUI O MECT€ U POJM OUOJIIOTUHM B CHUCTEME HAy4yHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHpPOBaAHHH COBPEMEHHON €CTECTBEHHO-HAy4YHON KapTHHBI MUpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJIE POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OUOIOrOB B pa3BUTHE
O6uonornu, PyHKIIMOHAIBHOM TPAaMOTHOCTH YEJIOBEKA [T PELICHUS KU3HEHHBIX 3a/1a4;

YMEHME PacKpbIBaTh COJIEPKaHUE OMOJOTMYECKMX TEPMUHOB U MOHATUM: )KU3HB, KJIETKa,
opranusM, MeTabom3M (0OMeH BEIeCTB U MpeBpalleHre SHEPTUH ), TOMeocTas3 (CaMOoperysius),
YPOBHEBas ~ OpraHU3alUsl  JKUBBIX  CHUCTEM, CaMOBOCIPOM3BEAEHHE  (PEmpoayKIus),
HaCJIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE;

YMEHHME H3JaraTb OHOJOTMYECKHE TEOpUM (KJIETOYHas, XpPOMOCOMHasi, MyTalllOHHas,
LEHTpaJlbHas JI0TMa MOJeKyJsipHOW Ouosnorun), 3akonsl (I. Mennens, T. Moprana, H. U.
BaBuiosa) u yuenus (o neHTpax MHOI00Opasusi U MPOMCXOXKACHUS KyIbTYpHbIX pactenuit H. 1.
BaswuiioBa), onpenenars rpaHullbl UX IPUMEHUMOCTH K KUBBIM CHCTEMAM;

YMEHME BJa/IeTh METOJAaMH HAayyHOrO MO3HaHUS B OMOJIOTMU: HAOIIOJAEHHWE M ONHMCAHUE
KHUBBIX CHCTEM, TIPOLECCOB M SBJIEHUH, OpraHu3alys M MpPOBEICHHE OHOJOTHYECKOTO
DKCIEPUMEHTA, BBIIBW)KEHUE TMIIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXIY HCCIELYyEMbIMU
BEJIMYMHAMHU, OOBSICHEHHE IOJYyYEHHBIX PpEe3yJIbTaTOB, HCIIOJIb30BAHHBIX HAy4YHBIX MOHSATHUH,
TEOpUi U 3aKOHOB, YMEHHE JIeJIaTh BBIBOJIbI HA OCHOBAHUH MOJYYEHHBIX PE3Y/IbTaTOB;

YMEHME BBIICISTh CYHIECTBEHHBIE NPU3HAKU BUPYCOB, KJIETOK NPOKApPUOT U JYKapuoT,
OJTHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPTaHU3MOB, OCOOEHHOCTH MPOIECCOB: 0OMEHA BEIECTB U
IpeBpalleHus] YHEPruu B KIIETKe, (OTOCHHTE3a, IMJIACTHYECKOI0 M IHEPreTHUecKOro oOMeHa,
XEMOCHHTE3a, MUTO3a, Mel03a, OIJIOIOTBOPEHHS], PAa3MHOKEHUSI, WHIANBUAYAIBHOIO Pa3BUTHUS
opraHusma (OHTOI€He3);

yYMEHUE NPUMEHSATh MOJTy4YE€HHbIE 3HAHUS Ui OOBSCHEHUs OMOJOTMUYECKHX IMPOLECCOB U
SBJICHUH, 17151 IPUHATUS MPAKTUYECKUX PELIECHUI B MOBCEIHEBHOM KMU3HHU C LENbI0 00ecrieueHust
0€30MacHOCTH CBOErO 3JI0POBbS U 37I0POBbSl OKPYKAIOIIUX JIIOJIEH, COONIIO/IEeHUsT HOpM



rPaMOTHOTO TOBEACHHUS B OKpPYXKAIOIIEeH MNPUPOAHONU cpelne, MOHMMaHHE HEoOXOIUMOCTU
UCIIOJIb30BAaHUS IOCTHKECHUN COBPEMEHHOW OHMONIOTMU M OMOTEXHOJIOTHH JUIsl parroHaIbLHOTO
IPUPOONIOIB30BAHNUS;

YMEHHE peIllaTh »JJIEMEHTapHble TEeHETHYECKHE 3a/Jadyl Ha MOHO- U JUTHOpUAHOE
CKpeIllMBaHKE, CIETUIEHHOE HACJeI0BaHUE, COCTABIATh CXEMbl MOHOTUOPUTHOTO CKPEUIMBAHUS
JUTS IpeJICKa3aHMsl HAaClIe0BAaHUs IPU3HAKOB Y OPTraHU3MOB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M TMPaKTUUYECKHE PabOoThl, COONIONATh MpaBWiia TpU
paboTe ¢ yueOHBIM | JIa0OPaTOPHBIM 00OPYI0BAHHUEM;

YMEHHE KPUTHYECKH OILICHHBATh M HHTEPIPETHPOBATh HH(OpPMALMIO OHOJIOTHYECKOrO
COJepKaHUs, BKIIOYAOUIYIO0 ICEBAOHAYYHbIE 3HAHMUSA W3 PA3IMYHBIX HCTOYHHUKOB (CpeacTBa
MaccoBOW HMH(MOpPMAIMH, HAYYHO-TIONYJISIPHBIE MaTepHalIbl), STUYECKHE ACIEKThl COBPEMEHHBIX
UCCJIEIOBAaHUM B OMOJIOTHH, METUIIUHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE NHUCHBMEHHBbIE U YCTHBIE COOOIIeHHs, 000011as
Ouonornyeckyro HMHGOPMAIMIO W3 HECKOJIBKMX HCTOYHHMKOB, TPAaMOTHO HCIHOJIb30BAaTh
NOHATUIHBIN armapaTt OMOJIOTHH.

[IpenMeTHBIE pe3ynbTaThl OCBOCHUS YueOHOTO MpeamMeta «buonorus» ¢ 11 knacce nonKHbI
OTpaXkaTh:

c(OPMHPOBAHHOCTh 3HAHUH O MECT€ M POJU OMOJOTHH B CHCTEME HAayYHOTO 3HAHUS
€CTeCTBEHHBIX HayK, B (DOPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJIE POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
Ounosnoruu, PyHKIHOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PEICHUS )KU3HEHHbBIX 3a/1a4;

YMEHHUE PaCKphIBATh CO/IEPKaHUe OMOJIOTHUECKUX TEPMUHOB U IOHSATHI: B, TIOYJISIIHS,
reHO(OH, HBOJIONMS, MABIKYIIHE CHIIBI ((aKTOpPBI) OSBOJIOLWH, MPHUCIIOCOOICHHOCTD
OpPraHU3MOB, BHUJ000pa3oOBaHUE, SKOJOrHYecKue (aKTOphl, HSKOCUCTEMa, MPOAYICHTHI,
KOHCYMEHTBI, PEIYIICHTHI, LIETIH MMUTaHMs, SKOJIOrHYecKas nupamuaa, OuoreoreHos, ouocdepa;

yMEHHE W3/aratb Ouosorndeckue Teopuu (dBodronuoHHass Teopus Y. JlapBuHa,
CHHTETUYECKAasi TEOPHs SBOJIOINHN ), 3aKOHBI U 3aKOHOMEPHOCTH (3apoApiieBoro cxoactea K. M.
bapa, uepenoBanus riaBHBIX HampaBieHUH u myted sBomronuu A. H. CeBeprioBa, yueHHs O
6uocdepe B. U. BepHasickoro), onpenensiTe rpaHUIbI X TPUMEHUMOCTH K KUBBIM CHCTEMaM;

yYMEHHUE BIAJIETh METOJaMH HAYYHOTO MO3HAHWS B OMOJIOTWHU: HAOIIOJCHWE W OMHCAHUE
KHUBBIX CHCTEM, TIPOIIECCOB W SBICHUH, OpraHu3alys H TPOBEICHHE OHOJOTHYECKOTO
HKCIEPUMEHTA, BBIJBI)KEHUE THUIOTE3bl, BBISBIEHHE 3aBUCHUMOCTH MEXIY HCCIeTyeMbIMU
BEJIMYMHAMH, OOBSCHEHHE IOJIyYEHHBIX DPE3YyJIbTaTOB, HCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHH,
TEOPHA U 3aKOHOB, YMEHHE JIeIaTh BHIBOBI HA OCHOBAaHHH TIOJYYCHHBIX PE3yJIbTaTOB;

YMEHHUE BBIICISTH CYIIECTBEHHBIE MTPU3HAKH CTPOCHUSI OMOJIOTHUECKUX O0BEKTOB: BHUJIOB,
HOMYJSALUM, TNPOAYHEHTOB, KOHCYMEHTOB, pPEIYLIEHTOB, OHOI€OIEHO30B U HKOCUCTEM,
0COOEHHOCTH  TPOLIECCOB:  HACIEICTBEHHOM  HM3MEHUYMBOCTH, €CTECTBEHHOIO  OTOOpa,
BUI000pa30BaHusl, MPUCIIOCOOIEHHOCTH OPTaHM3MOB, JCHCTBHSI SKOJIOTMYECKHX (DaKTOPOB Ha
OpTaHU3MBI, TIEPEHOCA BEIIECTB M TIOTOKA YHEPTHH B SKOCHCTEMaX, aHTPOTIOTCHHBIX H3MEHEHUH B
HKOCHUCTEMAaxX CBOEH MECTHOCTH, KpPYroBOpOTa BEIIECTB M OHOr€OXMMHUYECKHUX IMKJIOB B
ouocdepe;

yYMEHHUE TIPUMEHSTH TOJTyYCeHHBIC 3HAHUS U OOBSICHEHUs OMOJOTHYECKHX IMPOIECCOB U
SIBIICHHM, JIJISI IPUHSTHS TPAKTUIESCKUX PEIICHUH B TIOBCETHEBHOW KH3HH C TENTBI0 00eCTICUeHHS
0€30IIaCHOCTH CBOETO 3[I0POBbS U 3/I0pPOBbSl OKPYKAIOLIUX JIIOJIEH, COOMIONEHUS HOPM
IPaMOTHOTO TOBEJEHUsI B OKpYXaolleil NpUpOIHON cpene, MOHMMaHUEe HEO0OXOIMMOCTH



UCTIONIb30BAHUS JOCTHKCHUH COBPEMEHHOU Ouonorun TSt panMoOHAIBHOTO
IPUPOJIOIONIL30BAHMYS,

YMEHHE peIIaTh 3JIEMCHTapHbIC OMOJOTMYECKUE 3aJayH, COCTABJISATH CXEMbI IMEpeHOoca
BEILIECTB M SHEPTUH B HKOCUCTEMAX (I[ETIN MUTaHuU);

YMEHHE BBIIOJHSTH J1a0OpAaTOPHBIE M NPaKTUYecCKue paboThl, COOIIOAATh MpaBWIa MPU
pabote ¢ y4eOHbBIM U 1a0opaTOpHBIM 000PYIOBAHUEM;

yYMEHHE KPUTHYECCKU OIICHUBATh W WHTEPIPETUPOBATH HUH(POPMAIMIO OHOJIOTHYECKOrO
COZIEPKaHMS, BKJIIOYAIONIYIO IICEBIOHAYYHBIC 3HAHUS W3 PAa3IMYHBIX HCTOYHUKOB (CpPEICTBA
MaccoBOi WH(OpMAIMK, HAYYHO-TIONMYJISIPHBIE MaTepHaibl), paccMaTpUBaTh IJIOOATBHbBIC
IKOJIOTUYECKUE TIPOOIIEMBI COBPEMEHHOCTH, (JOPMHUPOBATH MO OTHOILICHUIO K HUM COOCTBCHHYIO
HO3UIINIO;

YMEHHE CO3[aBaTh COOCTBEHHBIE THCBMEHHBIE M YCTHBIE COOOLIeHHUs, 0000mas
Ouonornyeckyro HMH(GOpPMALMI0 M3 HECKOJbKMX HCTOYHHMKOB, TI'PAaMOTHO HCIIOJIb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KIIACC
KonuuyecTBO 4acoB DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (mudposbie)
Kontpoasubie | IlpakTuyeckue
n/n NMpoOrpamMMmsl Bcero o0pa3oBaTeJibHbIE
padoTsI padoThI
pecypcsl
bubmuorexa LIOK
1 b 2 0.5
HOTOTHA Kak Hayxa https://m.edsoo.ru/7f41c292
2 JKuBbIie CHCTEMBI B UX OpraHU3aIHs 1 bubmmorexa LIOK
p H https://m.edsoo.ru/7f41c292
bubmuoreka LIOK
3 X 5 8 1
WMUYECKHI COCTaB U CTPOCHHUE KIIETKH htts://m.edsoo.ru/ 741292
bubmuorexa LIOK
4 XK 6
HBSHEACATEILHOCTD KICTICH https://m.edso00.ru/7f41c292
5 Pa3mHOkeHNE M HTHIUBUAYAIBHOE Pa3BUTHE 5 1 But6immoreka [TOK
OpraHu3MoB https://m.edsoo.ru/7f41c292
5 HacnencTBeHHOCTh U U3BMEHYHUBOCTH 8 15 bubmoteka [IOK
OpraHU3MOB ' https://m.edso0.ru/7f41c292
7 Cenexnus opranuzMoB. OCHOBBI 3 Bub6imoreka [IOK
OMOTEXHOJIOTUU https://m.edso0.ru/7f41¢c292
bu6nmoreka IJOK
8 P 1
C3EPBHOC BpeM https://m.edsoo.ru/7f41c292
OBLIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 34 0 4


https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KJIACC

KoaundyecTBo 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3gesioB U TeM (uu¢posbie)
Ne n/m Kontpoasnsie  IIpakruueckue
NMPoOrpaMMbl Bcero o0pa3oBaTe/IbHbIE
padoTsI padoThI
pecypcsl
bu6nmoreka [JOK
1 1
IBOIMOHORKAs GrONOrHA o https://m.edsoo.ru/7f41cc74
9 Bo3HUKHOBEHME U pa3BUTHE KU3HU HA 9 05 bubmmorexa [IOK
3emite ' https://m.edsoo.ru/7f41cc74
Bu6nnoreka [JOK
3 Opranu3Msbl U OKpY’Karolas cpejia 5 1 https://m.edsoo.ru/7f41cc74
Bu6nmoreka [JOK
4 Coo011ecTBa 1 HKOJIOTMYeCKHE CHCTEMBI 9 htts://m.edsoo.ru/7f41cc74
bubmmoreka LIOK
5 P 2
C3CPBHOC BpEMA https://m.edsoo.ru/7f41cc74
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 25



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74




IHOYPOYHOE IINTAHUPOBAHHME

10 KJIACC
KouunuecTBO 4acoB DJ1eKTPOHHBIE
Ne Hara nudposbie
Tema ypoka Kontposabnbie | IIpakTuyeckue
n/n Bcero u3yueHuss  o0pa3oBaTeibHbIE
padoTsI padoThbI
pecypchbl
bubmuoreka LIOK
1 buonorus B cucreme Hayk 1 https://m.edso00.ru/863e6122
https://m.edso0.ru/863e632a
Merto bl HO3HAHMS )KUBOM TPUPOIBI.
9 IIpakTudeckas padora Ne 1 1 05 Bu6nuoreka IJOK
«/cnionp30BaHuE Pa3InYHbIX METOAOB MPH ' https://m.eds00.ru/863e6122
W3YYCHUU OUOJIOTUYECKUX O0BEKTOBY
3 buonornyeckue cucteMsl, NpoOLECCHl U UX 1 Bu6nuoreka IJOK
W3y4YCHHE https://m.eds00.ru/863e6564
4 Xumuueckuil coctaB Kietku. Bonga u 1 Bubnunoreka [IOK
MUHEPAJIBHBIE COIU https://m.edso0.ru/863e674e
bubmuoreka IIOK
5 b . o 1
enku. COCTaB M CTPOCHHE Gelkos https://m.edsoo.ru/863e6b72
®depMeHTh — OUOIOrHYecKre
kaTanu3atopsl. JlJabopaTopHas padora Ne 1
6 «U3 ‘IeHI/IeIz(aTaJII/ITI/II:IeCIf:)ﬁ aKpTI/IBHOCTI/I 1 0.5 bubimorexa HOK
y ' https://m.eds00.ru/863e6b72
(hepMeHTOB (Ha IpUMEPE aMUIIa3bl UK
KaTaJasbl)»
Bu6nmoreka IJOK
7 v I 1
[JICBOJBL. JIMTIHALT https://m.edso0.ru/863e6870
bubmunoreka LIOK
8 H .ATD 1
YIUICHHOBHE KHCIIOTE! https://m.edsoo.ru/863e6d5¢c
9 Hcropus 1 METOIbI U3YUEHUS KIETKU. 1 Bubnmoreka [JOK

Krnerounas teopus

https://m.edso00.ru/863e6e88



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88

10

Krnertka xak 1enocTHas )KuBas CUCTEMa
CrpoeHue 3yKapuoTHUECKON KIIETKH.

Jlaboparophas padota Ne 2 «M3yueHue
CTPOCHHUS KIICTOK PACTECHUIA, JXHBOTHBIX,

bu6nmoreka IJOK

11 OHBOB 1 GAKTEDII ToM MHKDOCKOLOM H 0.5 https://m.edsoo.ru/863e6ff0
proo aKTep o POCKOTIOM Ha https://m.edso00.ru/863e716¢
TOTOBBIX MHKPOIIpENapaTax u ux
OIIMCAHHE
Bu6nuoreka IJOK
12
OOMeH BelecTB Wik METa00IU3M htts://m.edsoo.ru/863e766¢
Bu6nmoreka IJOK
1 (0)) . X
3 OTOCHHTES. ACMOCHHTES https://m.edso0.ru/863e7c98
Bu6nmoreka IJOK
14 7
JuepreTicckuii 0omen https://m.edso0.ru/863e7aae
JKu3HeHHBIN UK KIETKH. JleneHue
kieTkd. Muto3. JlabopaTopnas padora Ne 3
15 «Habmromenne MuTO3a B KJIETKaX KOHYMKA 0.5 bubmorexa I1OK
A ' https://m.edso00.ru/863e7dc4
KOPEIITKa JIyKa Ha TOTOBBIX
MUKpOIIpenapaTax»
16 buocunres Oenka. Peakiins MmaTpuaHOTrO bubmuoreka IIOK
CHUHTE3a https://m.edso00.ru/863e796e
bubmuoreka LIOK
17 T —0 0
PaHCIAHHA HOCHITES bedtika https://m.edso00.ru/863e796e
bubmunoreka LIOK
18 H —
EKJICTOYHBIE (POPMBI )KU3HH — BUPYCHI httos://m.edsoo.ru/8637540
bubmunoreka LIOK
19 @DOpMBI pa3sMHOKEHHUSI OPTaHU3MOB https://m.eds00.ru/863e81b6
https://m.edso00.ru/863e831e
bubmunoreka LIOK
2 Meii
0 enos https://m.edsoo.ru/863e7f4a
21 OO0pa3oBaHue U Pa3BUTHE MOJOBBIX KIIETOK. 05 bubmoreka [TOK

OmnonoTtBopenue. JlaboparopHas padorta

https://m.edso00.ru/863e81hb6



https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6

Ne 4 «I/I3y‘{eHI/IG CTPOCHUS IMMOJIOBBIX KJICTOK
Ha IOTOBBIX MHUKpOIIpCIaparax

22 WNupuBuayansHOe pa3BUTHE OPTaHU3MOB bubmorexa [IOK

https://m.edso00.ru/863e8436

23 I'eneTnka — Hayka 0 HaCJIEICTBEHHOCTH U bu6nmoreka IJOK
WU3MEHYMBOCTH https://m.eds00.ru/863e86f2

24 3aKOHOMEPHOCTH HACIICIOBAHMS bubmmorexa [IOK
Npr3HAaKOB. MOHOTHOPUAHOE CKPELIBaHUE https://m.eds00.ru/863e8878

o5 JurnbpugHoe ckpemuBanme. 3aKoH Bubmmorexa [JOK
HE3aBHCUMOTO HACJIEIOBaHUS IPU3HAKOB https://m.edso0.ru/863e89a4
CueruieHHOE Hacle0BaHUE IPU3HAKOB.

Jlaboparopnas padorta Ne 5 «M3yuenue
26 Ppe3yabTaTOB MOHOTHOPHIHOTO H 0.5 bubmmorexa LIOK
https://m.eds00.ru/863e8c60
JTUTHOPHUTHOTO CKPEIIUBAHUS Y IPO30(DHITBI
Ha FOTOBBIX MHUKpOIIpenapaTax»

97 I'enernka nmona. HacnenoBanne npru3HaKoB, Bubmorexa [JOK
CLEIUICHHBIX C MOJIOM https://m.eds00.ru/863e8c60
N3menunBocth. HenacnencrseHuas
n3MeHunBOCTb. JlaboparopHas padota Ne 6.

28 N3zyuenne MmoaudukamoHHON 05 Bubmmorexa [JOK
W3MEHYUBOCTH, IOCTPOEHNE https://m.edsoo.ru/863e8efe
BapUALIOHHOTO PsiJia ¥ BapUALIMOHHOM
KPUBOW»

HacnencrBeHHas MN3MEHUNUBOCTb.

29 JlaGoparopnast pabota Ne 7. «Ananu3 05 Bubmuorexa LIOK
MYyTalHi y ApO30(HUITbI HA TOTOBBIX https://m.edsoo.ru/863e8efe
MUKpOTIpernapaTax»»

30 I'eneTtuka yenoseka buomiorexa [IOK

https://m.edso00.ru/863e8d78



https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78

31

32

33

34

PesepBHEIit ypok. O000IICHHE TIO TEME
«HacneacTBeHHOCTh U K3MEHYHBOCTh
OpTraHU3MOB)

Cenexnys KaK HaykKa H IpoIecc

MeToasl 1 JOCTHKEHUS CENEKIINT
pacTeHui U >KUBOTHBIX

buorexnomorus kak oTpaciib MPOU3BOACTBA

OBIIEE KOJIMYECTBO YACOB I1O
[NPOIT'PAMME

34

bu6nmoreka IJOK
https://m.edso00.ru/863e9214

bu6nmoreka IJOK
https://m.edso00.ru/863e9214

bubmuoreka LIOK
https://m.eds00.ru/863e9336



https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJIACC

KoauuyecTBo yacoB DJIeKTPOHHbIE
Ne Hara nudposbie
n/n Tema ypoxa Bcero Konrpoabusie  Ipakruieckue u3yueHuss  o0pa3oBaTeJibHbIE
padoTsI padoTsI
pecypcbl
1 OBOJIONHS U METO/BI €€ U3yUeHUs 1 bubmmorexa ITOK
https://m.edsoo.ru/863ea20e
9 Hcropus pa3BuTHs NpeAcTaBIeHUR 00 1 bubnuorexa LIOK
9BOJIFOLIUU https://m.eds00.ru/863e9570
Bu6nuoreka IJOK
3 MirkposBotiorits 1 https://m.edsoo.ru/863e9cle
[omymnsius kKak dMeMeHTapHas SIMHALA
4 BUJA M 3BoJtonnu. JlJaboparopHas pabora 1 05 bubnuoreka [IOK
Ne 1 «CpaBHEHUE BUJIOB 110 https://m.edso0.ru/863e99c6
MOP(}OIIOTUIECKOMY KPUTEPUIO»
5 JBrokymiye cuitbl (3IeMeHTapHbIC 1 Bubmorexa [JOK
(hakTOpBHI) FIBOIIOIMH https://m.edsoo.ru/863e9dad
N Bubnunoreka [IOK
6 EctectBeHHBIi 0TOOD U €T0 (hOPMEI 1 httos://m.edsoo.ru/863e9edo
Pe3ynbTaThl 3BOIIOIUN:
MPUCTIOCOOIEHHOCTD OPTaHU3MOB H
7 BuooOpasoBanue. JlaboparopHas paborta 1 05 Bubmoreka [JOK
Neo 2 «Onncanue npucmoco0IeHHOCTH https://m.edso0o.ru/863e9fde
opranmu3Ma u e€ OTHOCHUTEIILHOTO
xXapakrepa»
8 HarmpapiieHus ¥ myTH MaKpO3BOJIIOLIUN 1 bubmmorexa HOK
https://m.edsoo.ru/863e9cle
9 HeobpaTtumocTs 3BoMIOIIHN 1
10 Uctopus xxu3Hu Ha 3eMJie U METOBI €€ 1

M3yYeHUS



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e

1 I'umoTe3s! mponcxoxIeHUs )KU3HH Ha Bubmuorexa LOK
3emie https://m.edsoo.ru/863ea5a6
12 PazButue xu3Hu Ha 3emiie IO 3paM U bubmmorexa [IOK
nepuoam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIbI YBOIIOIINU
PaCTUTENBHOTO ¥ YKMBOTHOTO MHUPA.
13 [paktndeckas padora Ne 1 «M3yuenue 0.5 bubmmorexa [IOK
9 https://m.edsoo.ru/863ea8hc
MCKOTIAeMBIX OCTATKOB PACTEHHH U
JKUBOTHBIX B KOJUICKITHSIX)
14 CoBpeMeHHas cucTeMa OpraHuYeCcKOro bubmmorexa [IOK
MHpa https://m.edsoo.ru/863ea48e
Bu6nmoreka IJOK
15 DBOJIIOIMS YeJIOBEKA (aHTPOIIOTEHE3) htts://m.edsoo.ru/863eac2c
16 JBmxymme cuibl ((hakTophl) bubnuorexa LIOK
AHTPOIIOTEHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaJIMH SBOIIONMHN YeJIOBEeKa
18 YenoBeueckne pacsl U IPUPOAHBIE Bubmorexa [JOK
aJanTanuy 4eI0BeKa https://m.edsoo.ru/863eaea2
PesepBHbIit ypok. O000IICHHE TIO TEME
19 «Bo3HHKHOBEHWE U pa3BUTHE KU3HU Ha
3emiie»
20 DKOoJIOTHs KaK HayKa
21 Cpenbl 0OUTaHUS U SKOJIOTHYECKUE bubmunoreka IIOK
(hakTophI https://m.edsoo.ru/863eafec
Aobuorndeckue hakropsl. JlaboparopHas
pabota Ne 3. «Mopdonoruueckue
29 OCOOCHHOCTH PacTEHUI M3 Pa3HbIX MECT 05 Bbubnuoreka [IOK

oOutanus». Jlaboparopnas padora Ne 4.
«BrnusHME cBEeTa HAa POCT U pa3BUTHE
YEPEHKOB KOJICYCa»

https://m.edsoo.ru/863eb10e



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e

bubmuoreka LIOK

23 broritieckie daktops! 1 https://m.edso0.ru/863eb348
DKOJOTHIECKUE XapaKTEPUCTHKN
24 nomyssiuu. [Ipaktudeckas padota Ne 2 1 05
«[Toacy€T mIOTHOCTH MOMYJISIUUI Pa3HBIX
BUJIOB PAaCTCHUIT»
Bubnmuorexa LHOK
25 Coo0riecTBa OpraHu3MOB — OHOIIEHO3 1 https://m.e dsoc])_.[ru 1863eb46a
bubnuorexa LIOK
26 DKOJIOTHYECKUE CUCTEMBI (IKOCHCTEMBI) 1 httos://m.e dsoc])_.[ru 1863eb46a
OCHOBHBIE ITOKA3aTEIN YIKOCHCTEMBI.
27 Oxonoruyeckre nupamuasl. CBolcTBa 1 bubmmorexa LIOK
sxocicTen. CyKiecors https://m.edsoo.ru/863eb5fa
28 [IpupoaHbIe SKOCUCTEMBI
29 AHTpOTIOTEHHBIE 3KOCHUCTEMBI
30 buocdepa — rmobanbHas 3xocucTeEMa 1 Bbubnuorexa LIOK
3emin https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTHU CYLIECTBOBaHHS 1 Bubmmorexa [JOK
ouochepsl https://m.edso00.ru/863ebd16
32 YenopeuecTBO B Orochepe 3emiu 1
33 Cocy1iecTBOBaHHE MPUPOJIBI U 1 Bubnunoreka [IOK
YeJI0BEYECTBA https://m.edsoo.ru/863ebale
34 PesepeHblii ypok. O6001IEHHE TEMBI 1
«Coo01IecTBa U 3KOJIOTHIYECKUE CUCTEMBD»
OBUIEE KOJIMYECTBO YACOB I10 34 25

[NPOI'PAMME
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IMPOBEPSEMBIE TPEFOBAHMSI K PE3YJIbTATAM OCBOEHHSI OCHOBHOM
OBPA3OBATEJILHOM ITIPOT'PAMMBI

10 KUIACC

Kon
MPOBEPSIEMOr0
pe3yJjabTara

IIpoBepsiemble npeAMeTHBIE Pe3yJILTATHI OCBOCHHUS] OCHOBHOI
o0pa3oBaTe/IbHON MPOrPaMMBbI CpeHero 0011ero oopa3oBanus

ChopMupoBaHHOCTH 3HAHUIA O MECTE U POJTU OMOJIOTHUH B CHCTEME HAYYHOT'O
3HAHUS €CTECTBEHHBIX HayK, B (JOPMHPOBAHUH COBPEMEHHOH €CTECTBEHHO-
HAYYHOM KapTHHBI MHpa U HAYYHOT'O MHUPOBO33PEHUS; O BKJIAJ€ POCCHUCKUX
1 3apyOeXHBIX YIEHBIX-OMOIOTOB B Pa3BUTHE OMONIOTHY; (DYHKITMOHAIHHON

T'paMOTHOCTH YCJIOBCKA JJI PCIICHUS KU3HCHHBIX 3a1a4

YMeHue packpbIBaTh COAEp:KaHHE OMOJIOTHYECKUX TEPMHHOB M IMOHSTHIA:
JKU3HB, KIIETKA, OPraHu3M; MeTa0oan3M (0OMEH BeIIeCTB W MpeBpalleHue
SHEPruM), TOMeocTa3 (CaMOperyJisllus), YPOBHEBas OPTaHM3AIUS IKUBBIX
CHCTEM, CaMOBOCHpPOM3BE/lEHHE  (PENpoxyKIus), HACIEACTBEHHOCTS,

HU3MCHYHMBOCTb, POCT U PA3BUTUC

YMenue wu3narath OHMOJIOTHUECKHE TeopHH (KJIETOYHAs, XPOMOCOMHas,
mytanuonHas), 3akoHbl (I. Mennens, T. Moprana, H.1. BaBumoBa) u
yueH#Hs (0 IEHTpaxX MHOT000Pa3Hs U MPOUCXOXKICHHUS KYIbTYPHBIX pacTeHHN
H.W. BaBumoBa), ompenensTh TpaHWUIBI WX MPUMEHUMOCTH K >XHBBIM

cucremMam

YMeHue BiajieTh METOJaMi HayYHOT'O MMO3HAHUS B Ouosioruu (HaOroaeHe
U OMHCAHUE KHMBBIX CHCTEM, MPOIECCOB W SBJICHWN; OpraHu3anus |
MPOBEJICHUE OMOJIOTUYECKOT0 SKCIIEPUMEHTa, BBIIBUKCHHE THUIIOTE3bI;
BBISIBIICHHE 3aBUCUMOCTH MEX/Y UCCIICTyeMbIMU BEIUMYNHAMH, O0BSICHEHHE
MOJIyYEHHBIX PE3YJIbTATOB, UCIOJb30BAHHBIX HAYYHBIX MOHATHH, TCOPUU U

3aKOHOB; YMCHUC A€JIaTh BBIBOJAbI HA OCHOBAHWU IMOJTYUYCHHBIX pe?;y.]'H:TaTOB)

Vmenne BBIACIIATH CYHICCTBCHHBIC IPU3HAKH BUPYCOB, KIICTOK IIPOKAPUOT U
OYKapuoT, OJHOKJICTOYHBIX 1 MHOT'OKJICTOYHBIX OpPraHU3MOB, 0COOEHHOCTH
mponeccoB oOMeHa BCHICCTB U IIPCBpAILlICHUSA OSHCPIrUM B  KIICTKC,
q)OTOCI/IHTCSa, MJIACTUYCCKOTI'O0 W SHEPIreTUIYECKOTO OGMeHa, XCMOCHHTE34a,
MHUTO34a, M6ﬁ03a, OINIOAOTBOPCHUA, PA3MHOXCHUA, HWHAWBUAYAJIBHOI'O

pa3BUTHS OpraHnu3Ma (OHTOTEHE3)

YMeHHe MPUMEHSTh OJIYYCHHbIC 3HAHUS JJIs OOBSICHEHUST OMOJIOTHYSCKUX
MPOLIECCOB U SABJICHUM, ISl TPUHATUS NPAKTUUYECKUX PELICHUU B
[TOBCEIHEBHOM )KM3HU B LIEJISX 00eCIeueHHs 0€30I1aCHOCTH CBOETO 310POBBS
U 3]I0pOBBbSl OKPYXAIOIIUX JIIOJCH, COOMIOACHUS HOPM TPaMOTHOTO
MIOBEJICHUS B OKPY>KAIOIIECH MPUPOTHON Cpelie; MOHUMaHNue HeOOXOMMOCTH
HCTIOTH30BAHUS TOCTIKCHHUH COBPEMEHHON OMOJIOTHH ¥ OMOTEXHOJIOTHMA JIJIST

PpallMOHAJIIBHOT'O NPpHUPOAOIIOJIB30BaAHUA




YMeHue pemaTrh 3JICMEHTApHbIE TEHETHYECKHE 3aJadyd Ha MOHO- U
TUTHOPUIHOE CKPEIIUBaHIE, CIICTUICHHOE HACIEIOBAHNE; COCTABIIATD CXEMBI
MOHOTHOPHIHOTO  CKpEIIMBaHUS JUIS  TPEACKa3aHWs  HaClICJOBaHUS

MIPU3HAKOB Y OPTaHU3MOB

YMeHHe BBITONHATH JIA0OpATOPHBIE M TPAKTHYECKHE paldOTHI, COOIIOIATh

mpaBuiIa npu padbote ¢ yueOHbIM U 1a0OpaTOPHBIM 000PYIOBaHUEM

YMeHrne KpPUTHYECKH OLEHUBATh W HMHTEPIPETHPOBATH HHGOPMAIIHIO
OMOJIOTMYECKOr0 COJCPIKAaHMUs, BKIIIOYAIOLIYIO IICEBJOHAYYHbIE 3HAHUS U3
paznuunbix uctouHukoB (CMMU, HaydHoO-mOMyJspHBIE MAaTepHabl);
9TUYECKHE ACIEKThl COBPEMEHHBIX MCCIEJOBAaHUM B OHMOJOIMH, MEIHULIMHE,

OMOTEXHOJIOTUH

10

11 KUIIACC

YMeHue co3maBaThb COOCTBEHHBIE NHCBMEHHBIE M YCTHBIE COOOIICHUS,
0000mIast OWONOTHYECKYyr0 WH(POPMAIMIO W3 HECKOIBKUX WCTOYHUKOB,

T'paMOTHO MCIIOJIB30BAaTh MOHATUNUHBIN armapar Ouooruu

Kon
MPoBEPSIeMOro
pe3yJjbTaTa

IIpoBepsieMble MpeIMeTHBIE Pe3yJIbTATHI OCBOCHHSI OCHOBHOI
00pa3oBaTe/IbHO MPOrpaMMbI CPeIHEro 001ero 00pa3oBanus

CdhopMupoBaHHOCT 3HAHHUI O MECTE U POJIN OMOJIOTHU B CHCTEME HAy9IHOTO
3HaHMsI €CTECTBEHHBIX HAYK, B (OPMHPOBAHUM COBPEMEHHOM €CTECTBEHHO-
HayYHOH KapTUHBI MUpa U HAYYHOT'O MUPOBO33PEHUSI; O BKIIAZE POCCHUCKUX
1 3apyOeXHbBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMONOTHH; (PYHKIIMOHAIHHOMI

T'paMOTHOCTH YCJIOBCKA I PCIICHUS KU3HCHHBIX 3a1a4

YMeHHue pacKphIBaTh COJEpKaHHE OMOJOTHYECKUX TEPMHHOB W TIOHSTHI:
BUJ, TIOMYyJSIMs, TEeHO(OHI, DSBONIOLUS, IBIXYIIHE CHIBI ((aKTOPHI)
SBOINIIOLIAM,  TIPUCHOCOOJIEHHOCTh  OPraHW3MOB,  BHI000pa3oBaHHE,
9KOJIOTHUECKHE  (aKTOPBI, 3KOCHUCTEMa, TPOAYLEHThI, KOHCYMEHTHI,
PeAYUEHTHI, I NHUTaHUS, 3KOJOTMYecKas NHUpaMuaa, OWOTeOIeHO3,

ounochepa

YMeHne wuznaraTh OHMOJIOTHMYECKHE TeopuHu (dBosolMOHHas Teopus Y.
JlapBrHa, CHHTETHYECKAsi TEOPUs IBOJIOIUH), 3aKOHBI M 3aKOHOMEPHOCTH
(3apomprmeBoro cxoactsa K.M. bapa, yepenoBanus TTIaBHBIX HaAIlPaBJICHUIA
n nyred osBomommu A.H. CeseprioBa, yueHus o Owochepe B.U.

BepHaz[cxoro), OIpEACTIATh I'PaHUIBI UX TPUMECHUMOCTHU K )KUBBIM CUCTEMaM

YMeHue BiIaeTh METOJaMH HAYYHOT'O [TO3HAHMS B OHOJIOTHH (HAOI0AeHHE
U OINHCAaHUE >XUBBIX CHCTEM, IPOIECCOB U SBJICHUW; OpraHu3anus |
MPOBEJICHUE OMOJIOTUYECKOI0 SKCIIEPUMEHTa, BBIIBUKCHHE THUIIOTE3bI;

BBISIBJICHUC 3aBUCUMOCTU MCKAY HUCCICAYCMbIMU BCIIMYNHAMU, 00BsICHEHHE




MOJYYCHHBIX PE3YyJIbTATOB, UCIIOJIb30BAHHBIX HAYYHBIX HOHHTI/IfI, TCOpI/Iﬁ n

3aKOHOB, YMCHUEC A€JIaTh BBIBOJbI HA OCHOBAaHWH IMOJTYYCHHBIX pe3YHI>TaTOB)

VMeHHe BBIICIATh CYIICCTBEHHbIC MPU3HAKH CTPOCHUS OMOJIOTHYECKHX
OOBEKTOB: BHJIOB, IOIYJSIUN, MPOIYICHTOB, KOHCYMEHTOB, PEIYLICHTOB,
OMOreoeHO30B M IKOCHUCTEM; OCOOCHHOCTH MPOLECCOB HACIIEICTBEHHOI
HW3MEHYMBOCTH, €CTECTBEHHOTO orbopa, BU1000pa30BaHus,
HPUCHOCOOIICHHOCTH OPraHU3MOB, JIEHCTBUS SKOJOTHYECKUX (haKTOPOB Ha
OpraHu3Mbl, MEPEHOCAa BEIIECTB M TIOTOKAa JHEPIrHU B JKOCHCTEMaX,
AHTPONOTCHHBIX M3MEHEHHUI B 9KOCHCTEMaX CBOCH MECTHOCTH, KPyroBOpOTa

BEIIECTB U OMOr€OXUMUYESCKUX ITUKIIOB B OHOCchepe

YMeHHe MPUMEHSATh NOTYyYCHHBIC 3HAHUS JUIS O0BSICHEHUS] OMOJIOTMYEeCKUX
OpPOLECCOB W SBJICHMHM, Uil TNPUHATHS TNPAKTHYCCKHX pCIICHUH B
MOBCEHEBHOM KU3HU B LIEJISIX 00ecTeueHus] 0€30MacHOCTH CBOETO 3/I0POBbS
U 370pOBbSl OKPYXKAIOLIUX JIFOJACH, COOMIOACHHS HOPM IPaMOTHOrO
MOBE/ICHHS B OKPY’KAIOILCH PUPOIHOM Cpejie; TOHMMaHHe HEOOX0IMMOCTH
UCIIOIb30BaHUS JOCTH)KCHHI COBPEMEHHOM OMOJIOTHHU VISl palliOHAIBHOTO

MPUPOAOTIOTH30BAHUS
YMeHue pemath 3JeMEeHTapHbIe OMOIOTHYECKUE 3a/1a41, COCTABIIATH CXEMBI
TIepeHoca BEIIECTB U SHEPTHH B 9KOCUCTEMaX (IIeNH MUTaHU)

YMeHue BBITONHATH JTA0OPATOPHBIE W MPAKTHYECKUE PaOOTHI, COOIIONATH

MpaBuiIa npy paboTe ¢ yueOHbIM U 1abOpaTOPHBIM 000PYIOBaHUEM

YMeHrne KPUTHYECKH OLECHUBATh W WHTEPIPETUPOBATh HHGOPMAIIHIO
OMOJIOTMYECKOr0 COJCPIKAaHUs, BKIIOYAIOLIYIO IICEBIOHAYYHbIC 3HAHUS U3
paznuuHbiX ucTouHMKOB (CMMU, HaydyHO-TIOMyNSIpHBIE MaTepHalIbl);
paccMaTpuBaTh II100ANbHBIE SKOJIOTHYECKHE MNPOOJIEMBl COBPEMEHHOCTH,

(hopMHPOBATH IO OTHOIICHUIO K HUM COOCTBEHHYIO ITO3UIIHIO

10

YMeHue co31aBaTh COOCTBEHHBIC IUCHMEHHBIC W YCTHBIE COOOIICHUS,
0000mIas OHONOTHYECKYr0 WH(POPMAIMI0 W3 HECKOIBKUX WCTOYHUKOB,

T'paMOTHO MCIIOJIB30BAaTh MOHATUHUHBIH armapar Ouoioruu




ITPOBEPAEMBIE 2JIEMEHTbBI COAEPKAHUSA

10 KUIACC

Kon

1.1

IIpoBepsieMblii 3J1eMEHT CO/IEPKAHUS

Bbuonorus kak HayKa

buonorus — nayka o xuBo# pupoze. Pors 6ronorun B GopMHUPOBaHUN COBPEMEHHOM

Haquoﬁ KapTUHBI MUpaA. CucrtemMa OHOIOrHYECKUX HayK

1.2

2.1

MCTO)II)I MMO3HAHMUS KUBOU IMPpUPOALI (Ha6J'HO)IeHI/Ie, OKCIICPUMECHT, OIIMCAaHHC,

H3MepeHne, KiacCu(UKaIs, MOJASITHPOBAHNE, CTATHCTHYIECKAs 00pabOTKa TaHHBIX )
JKuBEIE CHCTEMBI U UX opranuvsanusa

JKuBbie cuctembl (OMOCHWICTEMBI) Kak TMpenMeT w3ydeHus Owuonoruu. CBoHCTBa

OMoCUCTEM U UX pa3HOOOpa3ue

2.2

3.1

3.2

3.3

YpoBHH oOpraHuzanMu OWOCHCTEM: MOJEKYJISAPHO-TEHETUUECKUH, KIICTOUHBIH,

OpTaHU3MEHHEBIH, MOMYIAINOHHO-BUIOBON, KOCUCTEMHEBIH, OnochepHbIit
XHUMHUYECKUM COCTaB U CTPOEHUE KIIETKU

XUMHYECKMII  COCTaB  KIETKH. XHUMHUYECKHE  AJIEMEHTBI:  MaKpOAJIEMEHTHI,
MI/IKPOBHGMCHTLI. Boz[a nu MI/IHepaJ'ILHble BCIIICCTBA. (DYHKHI/II/I BOAbI U MI/IHepaJII)HbIX

BCIICCTB B KJICTKEC. HO,Z[I[Gp)KaHI/Ie OCMOTHYECKOro OamaHca

benmkn. CoctaB u crTpoeHHe O€lKOB. AMHHOKHCIOTBI — MOHOMEPHI OEIKOB.
He3ameHnumble 1 3aMeHMMbIE aMHHOKHCIOTH. AMWHOKHCIOTHBIM COCTaB. YpOBHH
CTPYKTYPHBI OCJIKOBOW MOJIEKYJIbI (IIepBUYHAsL, BTOPHUYHAS, TPETHYHASI U YETBEPTUIHAS
CTpyKTypa). XuMHU4ecKkue cBoiicTBa OenkoB. bronornueckue GyHKIuM OENKOB.

®DepmeHTh — Onooruyeckue Karanuzaropsl. CTpoeHne GpepMeHTa: akTUBHBIN LEHTD,
cyoctparnas crenuduunocts. Kodepmentsl. Burtamuuel. Otinuuust gepMeHTOB OT

HCOPraHNYCCKUX KATAIN3aTOPOB

YrneBogpl: MoOHOcaxapuiabel (TJIIOKo3a, pubo3a W Je30KCHpH003a), aHcCaxapHUbl
(caxapo3a, JakTo3a) W modUcaxapuAbl (Kpaxmay, TJIUKOTEH, IEJUII0I03a).
Bronornyeckue GyHKIMU yTIIEBOOB.

Jlurmuaer: Tpurannepuapl, crepounsl, dochomunuasl. ['mapodunbHO-THAPOPOOHEIE
cBoiicTBa. buonornyeckne QyHkuum yununos. CpaBHEHHE YITICBOJOB, OCIKOB MU

JIMIIMA0B KaK HCTOYHUKOB SOHEPTHUU

3.4

Hyxnennoseie xucnorsl: JJHK um PHK. Hykneortuabl — MOHOMEpPBI HYKJIEMHOBBIX
kucnoT. Ctpoenune n Gpynxaun JHK. Crpoenne u pynxkunn PHK. AT®: crpoenune n
GyHKIMH

3.5

L[I/ITOJ'IOFI/I}I — HayKa O KJICTKC. Knerounas TCOpHUH. MCTO,I[BI H3Yy4YCHUS KIICTOK




3.6

Krerka kak menoctHas skuBas cucrema. OOIME TpPU3HAKH KIETOK: 3aMKHYyTas
HapykHas MeMmOpana, Monekyisl JJHK kak remetmueckwii ammapar, cucTeMa CHHTE3a

Oenka

3.7

3.8

3.9

Tunel KJICTOK: dyKapuUOTHYECKass W TpokapuoThueckas. OCOOCHHOCTH CTPOCHHS
MpOKapuOTHIeCKOl  kimetku.  Kierounas ~ crenka — Oakrtepmit.  CTpocHme
JyKapUOTHYECKON KIIeTKH. OCHOBHBIC OTIMYUS PACTUTEIHHOMN, )KUBOTHON U TPUOHOMN

KIICTKH

IToBepXHOCTHBIE CTPYKTYPHI KIETOK — KJIETOYHASI CTEHKA, TTIMKOKAJHMKC, UX (PyHKIHM.
ITna3maruueckas mMemOpaHa, e€ cBoiictBa U pyHkiwu. [{uToruiasmMa u e€ OpraHOUIBL
OnHoMeMOpaHHBIe OpraHOWABI KIIETKH: dSHpomurazMarmdeckas ceth (OIIC), ammapar
TNonbmku, muzocomel. [1oyaBTOHOMHBIC OPTaHOWABI KIIETKU: MUTOXOHIAPHH, TUIACTHJIBL.
IIpoucxoxaeHne MUTOXOHIPHH U IiacTu. Bumer tutactia. HemeMOpaHHBIE OpraHOMIBI
KJIETKU: PUOOCOMBI, KJICTOUHBIM IIEHTP, PECHUYKHU, KTYTHKH. DYHKIHMU OpPraHoHIO0B

KJIEeTKH. Brimrouenuns

Snpo — perynsaropueii neHTp Kietkd. CTpoeHue smpa: spepHas 00070YKa,

KapuoIUIa3Ma, XPOMATHH, SAPBILIKO. XPOMOCOMBI

3.10

4.1

TpaHCHOPT BEIIECTB B KIETKE
}KI/I?;HCJICSITGHLHOCTI) KIICTKH
OOMeH BeIeCTB, WM MeTa0oIM3M. ACCHMWIAIMSA (IUTACTHYSCKUH OOMEH) W
JUCCUMHIJIAIUS  (PHEPreTUYECKHiA OOMEH) — JIB€ CTOPOHBI EIWHOI0 Ipolecca

Metabonm3ma. Tumbl oOMeHa BemiecTB: aBTOTPO(MHBIA W reTepoTpodHbIA. Ponb

(hepMeHTOB B 0OMEHE BEIIECCTB U NPEBPAILICHUH SHEPTUH B KIIETKE

4.2

4.3

®orocunre3. CBeroBass ¥ TeMHOBas (a3bl (poTocuHTe3a. Peakumm (oTocuHTe3a.
OddexTuBHOCTH hoTOCHHTE3a. 3HAUCHHE POTOCUHTE3A JIsl )KU3HU Ha 3emite. Brusiane
ycIoBUH cpeabl Ha (POTOCHHTE3 W CHOCOOBI TOBBIIIEHHS €ro MPOIYKTUBHOCTH Y
KYJBTYPHBIX PaCTEHUI.

XeMocHHTEe3. XEeMOCUHTE3UPYIOIIKe OakTepuu. 3HaAYCHUE XeMOCHHTE3a [l )KU3HU Ha

3emie

OHepreTnueckuii oOMeH B KieTke. PacuiernyieHue BeIIeCTB, BBIACICHHE U
AKKyMYJIMPOBaHHE 3HEPTHH B KJIETKe. DTallbl JHEPreTH4eckoro obmMeHa. [ mkonms.
Bpoxenne u ero Buasl. KucinopogHoe oOKHCIEHHE, HIM KIETOYHOE JIBIXaHUE.

O} PEeKTUBHOCTH IHEPTETHUECKOTO OOMEHA

4.4

4.5

Peakumun marpuunoro cunre3a. ['enermueckas undpopmarus u JAHK. Peanuzanus
TeHeTHYEeCKOW WHQOpMaUM B KIeTKe. ['eHeTWYecKkwii KOJ M €ero CBOMCTBA.
Tpanckpunmust — marpuunbid cuHTe3 PHK. Tpancnsamus — OwocunTte3 Oenka.

KoaupoBanue amunokuciot. Pons pubocom B bnocunTese Oenka

Hexnerounsie ¢opmbl sxu3Hun — Bupycel. Hcrtopus otkpeitus Bupyco (..
WBanoBckuit). OCOOEHHOCTH  CTPOEHUS W IKU3HEACATEIHHOCTH  BHPYCOB.
Bakrepuodaru. bonesnu pacteHuid, >KUBOTHBIX M Y€JIOBEKA, BBHI3bIBAEMBIC BUPYCAMHU.
Bupyc nmmyHozneduiura uenoseka (BUY) — Bo3oyautens CIIN/a. [Ipodunakruka

pacrnpoCTpaHCHUsA BUPYCHBIX 3a00JIeBaHUI




PasmHoOxeHUE B WHAUBUAYAJIBHOC Pa3BUTUC OPraHU3MOB
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5.2

Knerounsrii 1k, Win >KU3HEHHBIA UK KieTku. MaTepdaza m muros. Ipomecckr,
nmpoTeKaroniue B uHTepdase. Perummkanus — peaknus marpuuHoro cuHTeza JITHK.
CtpoeHne XpoMOCOM. XPOMOCOMHBIM Habop — KapwoTun. JUIUIOMAHBIA W
TalUIOUJIHBI  XPOMOCOMHBIE HA0Opbl. XpomaTtunel. lluTonmoruveckue OCHOBBI
Pa3sMHOKEHUS ¥ WHAWBHUIYaIbHOTO Pa3BUTHS OPTaHNU3MOB.

Henenune knerku — muto3. Ctaguu mMutosa. [Iporeccrl, MpOUCXOAAIINE HA Pa3HBIX

CTaausIX MUTO3a. bronorniaeckuii CMBICII MUTO3a

®DopMBI  Pa3MHOXKECHHSI OpPTaHW3MOB: Oecronoe W ToJjoBoe. Buasl Oecronoro
pasMHOXKEHUS:  JCJICHWE HAJaBOE, T[OYKOBAaHWE OJHO- W  MHOTOKJICTOYHBIX,
CHOpooOpa30BaHUE, BETETATUBHOE pa3sMHOXEHHE. VICKyCCTBEHHOE KIIOHHPOBAHHE

OpraHu3MoOB, €ro 3Ha4YCHUEC JIs1 CCIICKIINN

5.3

[TonoBoe pa3MHOXKEHHE, €ro OTIUYHS OT OECHOIOrO.
Meiio3. Craguu merosa. IIponeccsl, mpoucxoasye Ha cragusx Mmeiosa. [loBeaenue

xpomocoM B Merio3e. Kpoccunrosep. bronoruueckuit cMbICl U 3HaU€HUE Melio3a

5.4

5.5

6.1

I'amerorene3 — mporecc 0Opa3oBaHUS IOJIOBBIX KJIETOK y JKUBOTHBIX. [lojoOBbIC
JKENEe3bl: CEMEHHUKH U sUYHUKU. OOpa3oBaHUe U Pa3BUTHE MOJOBBIX KJIETOK — TaMeT
(ciepmato3ous, sIIEKIeTKa) — crepMarorene3 u ooreHe3. OCOOCHHOCTH CTPOCHHS

SIMLIEKJIETOK U criepMaTo3onioB. Omiogorsopenue. [laprenorenes

WunuBuayansHoe pa3BUTHE (OHTOT€HE3). DOMOPHOHAIBHOE Pa3BUTHE (IMOpHOTEHES).
Oranbl SMOPHOHANBLHOTO PAa3BUTUS Yy TO3BOHOYHBIX JKUBOTHBIX: ApOOJIEHHE,
TacTPYJISALHS, OpraHOTeHE3. [MocTamOproHaTBEHOE pa3BHTHE. Tunsr
MOCTAIMOPUOHANBHOTO Pa3BUTHUS: MPAMOE, HEMpsIMOe (JTMUYMHOYHOE). BnusHue cpenst
Ha Pa3BUTHE OPraHU3MOB; (JaKTOPBI, CIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE YPOJICTBA.

Poct u pasButne pactenuii. OHTOTeHE3 IBETKOBOTO PACTEHUS: CTPOCHHE CEMCHH,

CTauu Pa3sBUTUSA
HaCHeI[CTBeHHOCTB 1 UBMCHYUBOCTH OPraHU3MOB

IIpenmer m 3amaum reHeTwkd. VcTopus pasBUTHs T€HETHKH. BKIam pocCHHCKHX U
3apyOe)XHBIX YUEHBIX B pa3BUTHE T€HETHUKH. MeTOIbl TeHETHKH (THOPHI0IOTUYECKUi,
LUTOT€HETUIECKUH, MOJIEKYJIIPHO-TeHETHUECKHUi1). OCHOBHBIE TeHETUUECKUE MOHATHS.

I'enetmueckas CHUMBOJIMKA, UCIIOJIb3yEMas B CXEMax CerH_[I/IBaHI/Iﬁ

6.2

3aKOHOMEpPHOCTH HACJIEJIOBaHMS MpPHU3HAKOB, YCTaHOBIEeHHble [. MeHnzaenem.
MonorubpuaHoe ckpemyBaHie. 3aKoH eIUHO00pa3usi THOPUAOB IIEPBOIO MOKOJICHHS.
IIpaBwiio noMuHUpPOBaHUS. 3aKOH PaCIIEIUICHUs MPU3HAKOB. [ UIToTe3a 4MCTOTHI TaMeT.
IlonHOE M HEMOTHOE TOMUHHUPOBAHHUE.

JurnbpugHoe ckpemuBaHue. 3aKOH HE3aBHCHMOTO HACJIEIOBaHUS IMPU3HAKOB.
LuToreneTnyeckue OCHOBBI ~ JUTHOPHIHOTO  CKpELIMBAaHUS.  AHaJIM3HpYIOLIEe
cKkpemyBaHue. lcrmonp30BaHne aHATM3UPYIOMIETO CKPEIIMBAHUS I ONpeAeTCHHs

TeHOTHIIA OCOOH




6.3

CuerieHHOe HacleloBaHHe TNpu3HakoB. PaGora T. Moprana mo CICIUICHHOMY
HACJIEJOBaHWIO TeHOB. Hapylnenne criersieHusl TeHOB B pe3ysbTaTe KPOCCHHTOBEpA.
XpOoMOCOMHas TEOpHSI HACIICACTBEHHOCTH. | €HETHUECKUE KapThI.

I'enernka moma. XpoMOCOMHOE OTIpEETICHHE ITOJIa. AYTOCOMBI M ITOJIOBBIE XPOMOCOMBI.
l'oMorameTHble © TeTepOraMeTHbIC OpraHu3Mbl. HacnemoBaHWe MPU3HAKOB,

CHCIINICHHBIX C IIOJIOM

6.4

W3menunBocTh. Buasl M3MEHUYMBOCTH: HEHACIENCTBEHHAs W HacjencTBeHHas. Poib
Cpelbl B HEHACJCACTBEHHOW W3MCHUMBOCTH. XapaKTePUCTUKA MOIUDUKAIMOHHOM
W3MEHYMBOCTH. BapuanvoHHBIH psj W BapualndoHHas KpuBas. Hopma peaxiuu
npu3Haka. KonanmuecTBeHHbIE M KAaueCTBEHHBIC MPU3HAKKM W HX HOPMa PEaKIIMH.

CgoiicTBa MOTU(D)UKAITMOHHONH N3MEHUYNBOCTH

6.5

6.6

7.1

7.2

HacnenctBennas, win  TGHOTHUIIMYECKas, M3MeH4YMBOCTb.  KomOuHaTtuBHas
M3MEHYUBOCTH. Mei03 1 MON0BOH NpoIecC — 0CHOBa KOMOWHATHBHOW W3MEHUHUBOCTH.
Myrannonnas W3MeH4YMBOCTh. Kiaccuukanus MyTanuid: TEHHBIE XPOMOCOMHBIE,
reHoMHble. YacToTa W TpUYMHBL MyTanuid. MyTtareHHble (akTOpbl. 3aKoH

TOMOJIOTUYECKHX PSIOB B HAcieACTBeHHOU n3MeHnunBoctd H.M. BaBunosa

I'enetuka uenoBeka. Kapuorun udenoBeka. OCHOBHBIE METOAbl F€HETUKH YEJIOBEKA:
TeHEaJTOTUYECKUH, OJIM3HEIOBBIHT, IUTOTCHETUYECKUH, OHOXUMUYCCKHU,
MOJIEKYJIApHO-TeHeTHUYeCcKuil. COBpEMEHHOE ONpeIEICHUE T€HOTUIIA: TTOTHOTE€HOMHOE
CEKBEHUPOBAHUE, TCHOTUIIMPOBAHUE, B TOM uuciae ¢ nomoulpto [IIIP-ananu3a.
Hacnencresennnsie  3a0oneBaHusg  YeIOBEKAa: TI'eHHblE  0o0je3HH, OOJIE3HH C
HACJICJICTBEHHOHN IPEIpacIiofioKEHHOCThIO, XpPOMOCOMHEBIE 00sie3HU. COMaTHYEeCKHUE U
reHepaTUBHBIC MYyTalluu. [IpUHIMIBI 370pOBOr0 o0pa3a JKU3HM, JUATHOCTUKH,
npoQUIaKTUKKA W JICUEHUS TEeHEeTWYecKuX Oone3Heill. Mennko-reHeTHIecKoe
KOHCYJIbTHPOBaHUE. 3HAUCHUE MEIUIIMHCKONU TEHETHKH B MPEOTBPAIICHUY U JICUCHUH

TeHETHUECKUX 3a00JICBAaHHI YeIOBeKa
Cenexiust opranu3MoB. OCHOBBI OMOTEXHOJOTHH

CenekIys Kak HayKa U Ipolecc. 3apoxICHUE CENeKIUU U JoMecTukaius. Yuenue H.1.
BaBuyioBa 0 IEHTpax NPOUCXOXKICHHMS M MHOrooOpasusi KyJbTYpHBIX PacTCHUM.

HeHTpLI MPOUCXOXKACHUA NOMAITHUX KUBOTHBIX. COpT, nopoaa, mirtaMm

CoBpeMeHHbIE METO/IbI CeNIEKIINU. MacCOBBIN 1 WHANBHYyaTbHBIH OTOOPHI B CENEKITUN
pacTeHuidt u KUBOTHBIX. OIleHKAa dKCTEephepa. BIM3KOPOICTBEHHOE CKPEIMBAHHUE —
nHOpuanHT. Yncras muHus. CKpenrBaHre YUCTHIX JTHHAN. [ eTepo3uc, wim rubpuaHas
cuna. HeponcrBeHHOe ckpemuBanme — ayTOpuauar. OTaanéHaast THOpUAN3anus U e
ycnexu. VCKyCCTBEHHBI MyTareHe3 M IOJIyYeHHE MOJUIUIONIOB. JlocTikeHus

CCIICKIINHN paCTeHHﬁ, KUBOTHBIX U MUKPOOPTaHU3MOB

7.3

buoTtexHomorus Kak OTpacib MPOM3BOJCTBA. |'eHHas WMHXKEHEpHA. DTallbl CO3JaHUA
pexomOuHanTtHoii [IHK wu tpancrennsix opranu3moB. Kiletounas uHXeHepHs.
Kinerounsie KynpTypsl. MHUKpOKJIOHANBHOE pa3MHOXKEHHE pacTeHuil. KimoHupopanue
BBICOKOIIPOAYKTUBHBIX ~CEIBbCKOXO3SIMICTBEHHBIX OpPraHU3MOB. OKOJOTHYECKHE H

stryeckue npobieMel. MO — reHeTHyeckr MOJU(PHUIIMPOBAHHBIE OPTaHH3MBI




11 KUIIACC

Kon

ITpoBepsieMblii 3J1eMEHT CO/IePKAHUSA

DBOIIIOIIMOHHAS OMOJIOTHS

11

12

DBOIIOMOHHASA TEOPHUs U €€ MECTO B OHMOJIOTHH.

CBuzerenbcTBa 3BOMIONMU. [lareoHTONIOrMUECKHE: OCIEA0BATENBHOCTD IOSBICHUS
BUJIOB B NaJICOHTOJIOIMYECKOH JeTonucu, nepexonusie Gpopmel. buoreorpaduueckue:
CXOICTBO M paznuuue ¢ayH W (PIop MaTepuKkoB H OCTPOBOB. DMOPHOJIOTHYECKHE:
CXOICTBA M PAa3IUuusi SMOPHUOHOB pa3HBIX BHUIOB MO3BOHOYHBIX. CpaBHHUTENBHO-
aHaTOMHUYECKHE: TOMOJOTMYHbIE, aHAIOTUYHBIE, PYAUMEHTapHbIE OPTaHbl, aTaBU3MBI.
MonexkynapHO-OMOXMMHUYECKHE: CXOACTBO  MEXAHM3MOB  HACJIEICTBEHHOCTH H

OCHOBHBIX METa0OINYECKUX IMyTeH Yy BCEX OPraHU3MOB

OpomounoHHas Tteopuss Y. apsuna. IIpeamnochUlKM BO3HUKHOBEHUS JapBUHU3MA.
JBwKymye cuiabl 3BOMIOUMU BUAOB NO JlapBuHy (M30BITOUHOE DPa3MHOXKEHHE IPH
OTPaHMYEHHOCTH  PECypcoB,  HeEONpelelEéHHas  HM3MEHYMBOCTb, Oopbba  3a

CYIIECTBOBaHHUE, ECTECTBEHHBIN OTOOD)

1.3

Cunretnueckass Teopus odBomound (CTD) u  OCHOBHbIE €€  IOJIOKEHUS.

Muxkpoasomonud. [Tonynsuus kak eIMHUIA BUIA U 3BOJIIOIUU

14

JBwkymue cuibl ((hakToOphl) SBOMOLUKN BUAOB B MpHpoJie. MyTallMOHHBIN Mporecc U
KOMOWHATHBHAS M3MEHYMBOCTD. [lomynsIMOHHbIE BONHEI 1 Jipeli¢ reHoB. M3omsims u
murpauus. EcrecTBeHHBI 0TOOp — Hampasisioumid ¢axTop 3Bosormu. DopMel
€CTECTBEHHOTO 0TOOpA.

[IpucnocoGneHHOCTh ~ OpPraHM3MOB  Kak  pe3yiabTaT  3Boitonuu.  [Ipumepsr
MPUCTIOCOOJICHUH Yy OPTaHU3MOB. ApOMOP(O3bI U UIINO0ATATITAIINH.

Bun u BumooOpazoBanue. Kputepuu Buga. OcHoBHBIE (QopMBI BHI000pa3OBaHUS:

reorpa(bnqecxoe, OKOJOI'M4CCKOC

15

MaxpoaBouorus. @opMbl 3BONTIOLINH: (DUIIETHYECKAs], TUBEPTeHTHAsI, KOHBEPreHTHAs,

napajuiejibHas1. H606p ATUMOCTDH O3BOJJIIOIIMHU

Bo3HrkHOBeHHE U pa3BUTHE KU3HU HA 3emiie

2.1

2.2

JloHaydHBIE TIPENCTaBICHHS O 3apOXKJACHWM KU3HU. HaydHble rumoresbl
BO3HUKHOBEHHS KU3HU Ha 3emiie: a0HOoreHe3 U MaHCIepMus. XUMUYIecKast dBOJIOIHS.
OKCNepUMEHTaIbHOE TOATBEPKACHUE XMMHUYECKON 3BodronuH. HadampHble sTamsl
ouonornueckort 3Bomounu. I'mnoreza PHK-mupa. IlepBbie kieTku U UX SBOJIOLHAL.

q)OpMI/IIJOBaHI/Ie OCHOBHBIX I'PYIIII JKUBBIX OPraHU3MOB

PasBurne xmu3Hm Ha 3emsie mo spamM u nepuonzaM. Karapxeill. Apxelickag u

npotepo3oiickas 3psl. [laneo3oiickas spa u e€ mepuoIsl: KeMOPUIHCKUN, OpIOBUKCKUH,




2.3

2.4

2.5

CIWIIypUNCKHHN, JIEBOHCKMHA, KaMEHHOYTOJBHBIN, mepMckuil. Me3o3olickas 3pa u eé
MIEpPHOABI: TPUACOBHIH, FIOPCKUH, METTOBOH.

Kaitnozolickas spa M €€ mepuojibl: MajJeoreHOBBIM, HEOr€HOBBINH, aHTPOIOIECHOBBIN.
XapakTepUCTUKA KIMMaTa U T'€0JIOTHUECKUX NporeccoB. OCHOBHBIE 3TAlbl 3BOJIOLUH
pacTUTENBHOIO U JKUBOTHOIO Mupa. ApoMopdo3bl y pacTeHHMH M IKUBOTHBIX.

HOHBJ’ICHI/IG, PacuBCT U BEIMUPAHUC I'PYIII ) KUBBIX OPraHU3MOB

Cucrema  OpraHM4YecKOro MHpa Kak OTpakeHne dBomonnd. OCHOBHBIE

CUCTCMATUYCCKUC I'PYIIIbI OPTaHU3MOB

DOBomronust YeloBeKa. AHTPONOJNOTHS Kak Hayka. Pas3BuTme mpencraBieHHH o
MPOUCXOXKICHNH YesioBeka. MeToabl u3ydeHus: aHTpornoreHe3a. CXoACTBa U pa3IuyHs
YeNoBeKa U KUBOTHBIX. CHCTEMAaTHYECKOE TOI0KEHUE YeTIOBEKa.

JBwkymme cunbl ((akTtopel) aHTpomoreHe3a. HaciencTBeHHAas W3MEHYHBOCTH U
€CTeCTBEHHBIH 0TOOp. OOImecTBeHHBIH 00pa3 KU3HHU, W3TOTOBIEHUE OPYIUil Tpyna,

MBIIIJICHUE, PC€Yb

OCHOBHBIEC CTaJUU U BETBHU SBOJIIOLUHU YEJIOBEKA: aBCTPAIONUTEKH, YeTOBEK yMEbIi,
Yenosek npsamoxoasmuid, Yenosek HeaHnaepranbckui, Yenosek pazymuselil. Haxonku
HCKOIIAeMBIX OCTAHKOB, BPEMs CYIIECTBOBaHMS, OOJIACTh pPACHPOCTPaHEHHUS, 00BEM

TOJIOBHOT'O MO3ra, 00pa3 KH3HU, OPYAUS

2.6

Yenoseueckue pacsl. OCHOBHBIE OOJIBIIINE PAchl: €BpoNeouaHas (eBpa3uiickast), Herpo-
aBCTpasionJHasl (9KBaTOpHAalIbHAs), MOHTOJIOMHAS (a3MaTCKO-aMepUKaHCcKast). UepTsl
MIPUCIIOCOOJIEHHOCTH NPEACTaBUTENEH YEIOBEUECKUX PAC K YCIIOBHAM CYLIECTBOBAHUSL.

EI[I/IHCTBO YCIIOBCYCCKHUX pac. KpHTI/IKa pacusma

OpraHu3MBbl U OKpYy>Karolas cpeia

3.1

3.2

3.3

3.4

OKOJIOTUs Kak HayKa. 3a)_IaIII/I U pa3aciibl  3KOJIOTUH. MGTO,[[I)I OKOJOTHMYCCKUX
HCCJ'ICILOBaHHﬁ. DKOJIOTHYECKOE MHPOBO33pPCHUC. Cpem,l oOuTaHus OpraHu3mMoB:

BOAHAs, HA3EMHO-BO3AyIlIHAs, IOYBCHHAA, BHYTPUOPIraHU3MCHHAA

Okonorunueckue Qakropsl. Kinaccuduxanus sxonorndeckux Gpakropos: aOHOTHUYECKHE,

OHMOTHYECKHE H AHTPOIIOI'CHHBIC. I[eﬁCTBHC OKOJOIM4YCCKHUX q)aKTOpOB Ha OpraHnU3Mbl

Abuotrndyeckue (akTOpbl: CBET, TEMIIEpaTypa, BIAXHOCTb. DOTONEPHOIU3M.
[IpucnocoGneHust OpraHu3MoB K JeHCTBHIO abHoTHYecKuX (hakTopoB. buonornueckue

PUTMBI

buotnueckue dakropel. Buael OHMOTHYECKHX B3aUMOJIIEHCTBHI: KOHKYPEHIIUS,
XUITHAYECTBO,  Mapa3suTH3M, MYTyaIu3M, KOMMEHCAIW3M  (HaxXJIeOHWIECTBO,
KBapTHPAHTCTBO), aMEHCAIN3M, HEUTpaIn3M. 3HAaUCHHE OMOTHYECKUX B3aUMOICHCTBII

IJId CyHICCTBOBAHUSA OPTaHU3MOB B ITPUPOAHBIX COO6I].[CCTB3.X
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DKOJIOTHYECKHE XapaKTECPUCTUKN TIOITYJIAIUH. OcHOBHBIE IIOKa3aTeIu TMOMmyJIsINHN
YHUCJICHHOCTD, IINIOTHOCTL, POXKAAEMOCTh, CMCPTHOCTD, IPUPOCT, MUTPALIUS. I[I/IHaMI/IKa

YUCJICHHOCTH MOMYJIALINU U eé peryiianusa




COO6H.[CCTBa 1 3KOJIOTHYCCKUE CUCTCMbI

4.1

4.2

4.3

44

Coo01iecTBO  OpraHu3MoB — OwoneHo3. CTpyKTypbl OHOIIEHO3a: BHIOBas,

MPOCTpaHCTBeHHAs, Tpopuueckas (nuiiesas). Bunsi-nomuHanTtel. CBs3u B OHOLIEHO3E

DKOJIOTHYECKHE CHCTEeMBI (3KocucTeMbl). [loHaTHE 00 3KOCHCTeMe W OMOTeOoIeHO3e.
OYHKIIMOHAILHBIC KOMIIOHEHTHI YKOCHCTEMBI: MTPOYIIEHTHI, KOHCYMEHTHI, PEAYIICHTHI.
KpyroBopoT BelIeCTB ¥ TMOTOK JHEPrHH B 3KOcHUCTeMe. Tpoduyeckue (MUIICBHIC)
ypoBHH dKocUCTeMbl. [TumeBbie 1ienu u ceTd. OCHOBHBIE MOKAa3aTeNH SKOCHCTEMBI:
Oouomacca, TPONYKIHUSA. KOJOTMYECKUE MUPAMUIBL TPOJAYKIUH, YHUCICHHOCTH,
ouomaccel. CBOWCTBA DKOCHUCTEM: YCTOHYMBOCTh, CAMOPETYISIWS, pPa3BUTHE.

Cyxkueccus

IIpupoanbie 3KOCHUCTEMBI. DKOCHCTEMBI 03€p M peK. DKOCHCTEMa XBOHHOIO WM
HIMPOKOJIUCTBEHHOI'O JIECA.

AHTPOIIOTEHHBIE YIKOCUCTEMBI. ATPOIKOCHCTEMEBI. Y pOoskocucTeMbl. bronornueckoe u
XO3HCTBEHHOE 3HAUEHHE arpO’KOCUCTEM H yPOOIKOCHCTEM.

buopazHoobOpasue  kak  Qaktop  yctoWumBocTH  3KocucteM.  CoxpaHeHue

OHMOJIOrMYECKOr0 pa3Ho00pasus Ha 3emiie

Yuenne B.U. Bepnanckoro o 6uocepe. ['pannibl, coctaB u cTpykTypa Omochepsl.
XKusoe BemectBo u ero QyHkmun. OcoOeHHocTH Ouocdepbl Kak TI00anbHOM
9KOCUCTEMEL. JJuHaMuueckoe paBHOBecHe U oOpaTHast CBs3b B bnocdepe. KpyroBopotsr
BEIIECTB U OMOT€OXMMMYECKHE IIMKIIBI 3JIEMEHTOB (yIiepoja, a3oTa). 30HAJIBHOCTH

6uocdepsl. OCHOBHBIE OMOMBI CYIIIH

4.5

YenoBeuecTBO B Onocdepe 3emsn. AHTPONOIreHHble H3MEHEHHs B Ouocdepe.
I'moGanbHBIE 3KOJIOTHUECKUE TPOOITIEMBL.
OcHOBa palMOHATIBLHOTO YHPABJICHUS NMPUPOTHBIMU PECYpCaMH U UX HCIOJIb30BaHHE.

HocTmxeHns OMOJIOTHU M OXpaHa MPUPOIbI




YYEBHO-METO/IMYECKOE OBECHEYUEHUE OBPA30OBATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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