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INOACHUTEJIBHAA 3AIINCKA

[Ipu pa3paboTke mporpaMmbl MO OMOJOTMH TEOPETHUYECKYIO OCHOBY JUISL OIpENCIICHUS
MOIXO0J0B K (opMupoBaHHUIO coepxaHus yueOHoro mnpenmera «buosiorus» cocraBuim:
koHuenryanbHbie nonoxeHus GI'OC COO o B3auMOOOYCIIOBIEHHOCTH IIEJICH, COJEpKaHUS,
pe3ynbTaToB OOydeHUss U TPEOOBAHWN K YPOBHIO IMOATOTOBKH BBITYCKHHKOB, TOJOXEHHS 00
O0MMX LETSIX M MPUHIUIAX, XapaKTePU3YIOIUX COBPEMEHHOE COCTOSIHHE CHCTEMBI CPEIHEro
obuiero odbpazoBanusi B Poccuiickoit @enepanyiu, a Takxke MOJIOXKEHUS O crienuduke OUoIoruu,
e 3HAUYECHHWU B TMO3HAHMM XUBOW MPHUPOABI U 00ECIEYCHHM CYIIECTBOBAHHUS YEIOBEYECKOIO
obmiectBa. CoriacHO Ha3BaHHBIM TOJIOKEHUSM, OIIPEeIICHbl OCHOBHBIC (DYHKITHH IPOTPAMMBI I10
OuoJsioruu u €€ CTpyKTypa.

[Tporpamma no O6uonoruu Aa€t MpeacTaBiIeHUe O IeNax, 00 oluieil cTpareruu 00ydeHus,
BOCIIMUTAHUS M Pa3BUTUS OOydYarolIMXCs cpeAcTBaMU ydyeOHoro mnpeamera «buonorusy,
onpezaenseT 00s43aTeIbHOE INPEAMETHOE COJEP)KAaHUE, €r0 CTPYKTYpPY, paclpeleieHHue I10
paszenaM U TeMaM, PEKOMEHJYyEMYIO IOCJIEI0BaTEIbHOCTh U3yUeHUsl y4eOHOro marepuania c
Y4ETOM MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, IOTHUKH 00pa30BaTeIbLHOrO Mpollecca,
BO3PACTHBIX OCOOEHHOCTEHN 00yYaroXCs.

B mporpamme 1O OHONOTMHM TakKe YUYUTHIBAIOTCS TPEOOBaHMS K IUIAHUPYEMBIM
JMYHOCTHBIM, METANpEeJIMETHBIM M MNPEIMETHBIM pe3yibraTam oOydeHHs B (HOPMUPOBAHHU
OCHOBHBIX BHJIOB Y4€OHO-TI03HABATEIbHON EATEIbHOCTH/y4eOHbIX ACMCTBUI 00y4Yaronuxcs mo
OCBOEGHHIO COJIepP KaHUs OMOIOTHYECKOr0 00pa3oBaHUsI.

B nporpamme no 6uonorum (10—11 kiaccel, 0a30BbIil ypOBEHb) pEaIU30BaH IMPUHIIMII
NPEEMCTBEHHOCTH B HW3yYeHHH Ouojoruw, Oiarojapss dYeMy B HEH MPOCMAaTpPHBAETCS
HAIPaBIEHHOCTh HA PAa3BUTHUE 3HAHMI, CBSI3aHHBIX C (OPMHUPOBAHUEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, LIEHHOCTHBIX  OpPUEHTAIMi  JIMYHOCTH, OSKOJOTHYECKOTO  MBIILICHUS,
NpPEACTAaBICHUNA O 37I0pPOBOM OO0pa3e KU3HH M OCEpeXHBIM OTHOIIEHHEM K OKpYXaromen
npupoHoit cpene. [losTomy HapsAy ¢ U3ydeHHEM O0IIEONOTIOTUUECKUX TEOPUH, a TAKKE 3HAHUN
O CTPOEHHUM >KMBBIX CHUCTEM PA3HOTO pPaHra M CYIIHOCTH OCHOBHBIX HPOTEKAIOMUX B HUX
IPOIIECCOB B IPOrpaMMe 10 OMOJIOTHH yIe/IEHO BHUMAHNE UCIIOIb30BaHUIO TIOJTYYEHHBIX 3HAHUH
B TIOBCEJHEBHOW KHM3HM Uil PEHICHUS TNPHUKIAIHBIX 3a7ad, B TOM YHCIe: NPO(UIAKTHKH
HACJIC/ICTBEHHBIX ~ 3a00JICBaHMK  YEJOBEKa, MEIWKO-TEHETHYECKOTO  KOHCYJIbTUPOBAHHMS,
000CHOBaHMS KOJOTMYECKH 1€J1eCO00pa3HOro MOBEIECHUS B OKpYKarollel NMPUpPOIHON cpese,
aHamu3a BIMSHUSA XO3SHCTBEHHOM JEATEIbHOCTH 4YEJIOBEKa Ha COCTOSIHUE NPUPOAHBIX U
UCKYCCTBEHHBIX JKOCHCTEM. YCHUJICHHE BHUMAaHHS K MPUKIAJTHOW HANPABICHHOCTH Y4eOHOTO
npeamera «BHONOTHS» MPOJUKTOBAHO HEOOXOTMMOCTHIO OOECTICUeHHsI YCIOBUHM UIs peIIeHUs
OJTHOM M3 aKTyaJIbHBIX 3a/1a4 IIKOJILHOTO OMOJOrMYeCKOro 00pa3oBaHus, KOTOpas MpeArnonaraer
dopmupoBaHHe y 00ydYaromuXcs CIOCOOHOCTH afaNnTUPOBATbCS K H3MEHEHHUAM TUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MHPA.

buonorust Ha ypoBHE cpeaHero o0miero oOpa3oBaHMs 3aHUMaeT BakHOoe MmecTo. OHa
oOecrieunBaeT (popMupoBaHue y OOy4alOIIMXCS MPEACTaBICHUH O HAaydyHOW KapTHHE MUDA,
pacumpsieT 1 00001IaeT 3HaHUS O )KUBOI MpUpPoe, €€ OTIIMYUTEIbHBIX MTPU3HAKAX — YPOBHEBOM
OpraHu3alliil W DBOJIIOLWHW, CO3MaéT YCIOBHS JUIS: TIO3HAHUS 3aKOHOB YXKHBOW TPHPOJIBL,
¢dbopMupoBaHus (YHKIIMOHAIBLHOW TIPaMOTHOCTH, HAaBBIKOB 37J0pOBOro M Oe3omacHoOro odpasa
KHU3HH, 9KOJIOTUYECKOTO MBIIIUIEHUS, [IEHHOCTHOTO OTHOLIEHHUS K )KMBOM MPHUPOJIE U YETIOBEKY.

Bonbmioe 3HaueHune OMONIOTHS HUMEET TakXKe JUIsl peIIeHUs BOCIUTATEIbHBIX U
Pa3BUBAIOIINX 3a7a4 CPEAHETO OOIIero oOpa3oBaHus, colManu3anuu odyqaronuxcs. M3yuenue



Ouosoruu odbecreynBaeT ycaoBHs A7 pOPMHUPOBAHUS UHTEIUIEKTYaIbHBIX, KOMMYHUKAIIMOHHBIX
U HMH(QOPMAIIMOHHBIX HABBIKOB, JCTETHUYECKOM KYIbTYphl, CIIOCOOCTBYET HWHTETpaluu
OMOJIOTMYECKUX 3HAHMUM C MPEACTaBICHUAMHU U3 JPYrHX y4eOHBIX NPEIMETOB, B HaCTHOCTH,
¢buzuku, xumun U reorpaduu. HazBanHble MMOJIOXKEHUS O MpEAHA3HAUYEHUU Y4eOHOro MmpeaMera
«buonorus» cocTaBMIId OCHOBY ISl OIIPECICHUS TOIXO0/I0B K OTOOPY U CTPYKTYPHUPOBAHUIO €T0
COJIepKaHus, PEICTABICHHOTO B IPOTpaMMe 0 OHOJIOTHH.

OT160p conepxkanust yueOHoOro npenmera «buosnorus» Ha 6a30BOM YpOBHE OCYILECTBIIEH C
MO3UIUI KyJIbTYpOCOOOPa3HOIO MOAX0/a, B COOTBETCTBUM C KOTOPHIM O0y4YaroIIuecs: JOJKHBI
OCBOUTH 3HAHUS U YMEHHs, 3HaUMMble sl (POPMUPOBAHUS OOIIEH KYJIbTYpHhI, ONpeaesStoe
aJICKBaTHOE TIOBEJCHUE YEJIOBEKa B OKpYKAIOLIeH NPUPOAHON cpene, BOCTpeOOBaHHBIE B
MOBCEHEBHOM KU3HU U MPAKTUUECKOU naestesnbHoCcTh. Oco00e MECTO B 3TOM cucTeMe 3HAHUU
3aHUMAIOT d3JIEMEHTHl COJIEpP)KaHus, KOTOphIE CIyKaT OCHOBOM g  (QopMHUpOBaHUS
NPEACTABICHUI O COBPEMEHHON €CTECTBEHHO-Hay4HOW KapTUHE MHpa M LEHHOCTHBIX
OpPHUEHTAIUAX JIUYHOCTH, CIIOCOOCTBYIOIIUX I'yMaHU3AIINH OHMOJIOrMYECKOr0 00pa30BaHusl.

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‘-Ie6HOF0 npeamera «buonorusy BBIJICJICHBI CICAYIONIUE COACPIKATCIIbHBIC IMHUU! «buosorus
KaK Hayka. MeTopl Hay4dHOTro Mo3HaHus», «KieTka kak Omosoruueckas cuctemay, «Opranusm
Kak Omonornyeckas cucreMay, «CucteMa U MHOrooOpas3ue OpraHM4ecKoro MUpay, « IBOJIOIHS
JKUBOU MTPUPOBI», «IKOCUCTEMBI U IPUCYIIUE UM 3aKOHOMEPHOCTH.

Leny um3ydenuss yuebHoro mnpeamera «buosorus» Ha 0a30BOM YpPOBHE — OBJIAJCHHUE
00yJaromuMHUCs 3HAHUSAMH O CTPYKTYpHO-()YHKIIMOHAJIBHOW OpTraHU3allMH JKHBBIX CHUCTEM
pa3HOro paHra v MpuoOpeTeHrne YMEHHI UCIOb30BaTh 3TU 3HAHUS JIJISl TPAMOTHBIX JIEHCTBUI B
OTHOIIEHUH O0OBEKTOB KMUBOW MIPUPOJIBI U PEILICHUS PA3INYHBIX )KU3HEHHBIX TTPOOIIEM.

Joctuxkenue nenu u3ydeHus ydeOHoro mnpeamera «buosorus» Ha 0a30BOM YpOBHE
oOecrieunBaeTcs pelIeHueM CIEAYIOINX 3a1au:

OCBOCHME 00YYaIOLIMMHUCS CUCTEMbI 3HaHUI 0 OMOJIOTMUECKUX TEOPHUSX, YICHUSX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THIIOTe3aX, TMpaBWJaX, CIYXKallUX OCHOBOM s (hOpPMHUPOBAHMS
NPEJICTABICHUA O €CTECTBEHHO-HAy4YHON KapTHHE MHpa, O METOJaX Hay4yHOTO IO3HaHUS,
CTPOCHUH, MHOFOO6paSI/II/I A OCOOEHHOCTSAX JKHUBBIX CHCTEM Pa3sHOIro YpOBHA OpraHu3anuu,
BBIJIAIOIINXCS] OTKPBITUSAX  COBPEMEHHBIX UCCIIEIOBAHUIX B OMOJIOTHH;

dopmupoBaHue y OO0y4arouXcs MO3HABATEIbHBIX, MHTEIIEKTYAJbHBIX M TBOPYECKHUX
CIIOCOOHOCTEH B Mpolecce aHaIM3a JaHHBIX O MYTSIX Pa3BUTHS B OMOJOTMH HAayYHBIX B3IJISJIOB,
H]:[Cﬁ H MMOAXOJ0B K U3YYCHHIO KMBBIX CUCTEM PA3HOT'O YPOBHA OpraHu3alnu,

CTaHOBJIEHHE Y oOyd4aromuxcs oOmeld KyJabTypbl, (QYHKIHMOHAIbHON TI'pPaMOTHOCTH,
pa3BUTHE YMEHHI OOBSCHSATH U OIEHUBATH SBICHHUS OKPYXKAIOIIETO MHUpPA JKUBOW MPHUPOABI Ha
OCHOBAHWH 3HAHUH U OIlbITa, MOJTYYCHHBIX IMTPU U3YUCHUH 6I/IOJ'IOFI/II/I;

dbopMupoBaHrue Yy OOYyYarOIIMXCS YMEHMH WILTIOCTPUPOBATh 3HAYEHHE OMOJIOTMYECKHUX
3HAaHUW B MPAKTUYECKOW JAESITEIBbHOCTH YEJIOBEKAa, PA3BUTUU COBPEMEHHBIX MEAMIIMHCKHUX
TEXHOJIOTUI U arpoOHOTEXHOIOT HiA;

BOCIIMTaHUE y6e)K)IéHHOCTI/I B BO3MOKHOCTH ITO3HAHHS YEIOBEKOM >KHBOM IIpUpoOakI,
HE00X0UMOCTH OEpeKHOTO OTHOUIEHMSI K HEW, COOIOIEHUS] STUYECKUX HOPM MU MPOBEIECHUN
OMOJIOTMYECKUX MCCIIEJOBAHUM;

OCO3HAHHME LEHHOCTH OMOJOTMYECKUX 3HAHUM JUIsl MOBBILICHUS YPOBHS SKOJOTHYECKOMH
KYJIBTYpBI, U151 QOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;



NpUMEHEHHE MPHOOPETEHHBIX 3HAHWUH M YMEHUH B TIOBCEJIHEBHOW JKM3HU JUIS OIEHKH
MOCJEICTBUIM CBOEH JEATENILHOCTH 10 OTHOIICHUIO K OKpY)KaIoLeH cpene, COOCTBEHHOMY
3JI0pOBBIO, 000OCHOBAHHE U COONIOICHHE Mep MPOUIIaKTHKH 3200JIeBaHU.

B cucreme cpennero obmiero oopasoBanus «buomnorus», nzydaemas Ha 0a30BOM ypOBHE,
SIBIISICTCS  00SI3aTEIbHBIM yYEOHBIM TIPEJAMETOM, BXOISIIMM B COCTaB MPEIMETHOW OO0JIACTH
«EcTecTBEeHHO-HAYYHBIC ITPEIMETHI.

Jlist u3ydenust Ouosioruu Ha 0a30BOM YPOBHE CPETHEro 00IIero oopa3oBaHUsl OTBOAUTCS
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. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OHMOJIOTMH C OOIIECTBEHHBIMU, TEXHHUYECKUMHU U JPYTUMU
€CTECTBCHHBIMU HayKaMu, (Quiocoduei, 3TUKOW, I3CTETUKONM u mpaBoM. Ponb Ouonoruu B
(dbopMUPOBaHUN COBPEMEHHOM HayuyHOU KapTUHBI Mupa. CucTeMa OMOJOrHYeCKUX HayK.

MeTop1 TO3HAHUS KUBOM MPUPOIbI (HAOII0eHIE, SIKCIIEPUMEHT, OITUCaHUEe, U3MEPEHHE,
KIJIacCU(UKAIIMsI, MOJISTUPOBAHKE, CTATHCTUYECKAsT 00pabOTKa TaHHBIX ).

JdemoHcTpaumnu:

[Toptpetsi: Y. apBun, I'. Mennens, H. K. Konbuos, Ix. Yorcon u @. Kpuk.

Tabmus! u cxeMbl: «MeTo/ bl TO3HAHUS KUBON TPUPOIBI.

JlabopaTopHble 1 NpakTHYeCKHE PA0OThI:

[Tpaktueckast pabotaNe 1. «Mcmosnb3oBaHME pA3IUYHBIX METOAOB IPU H3YYEHUU
OHOJOTUYECKIX 0OBEKTOB.

Tema 2. JKuBble cucTeMbl M MX OPTraHU3AIHS.

JKupbie cuctembl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHus Owosoruu. OTIuYHMe >KUBBIX
CHUCTEM OT HEOPTaHUYECKOU MPUPOIBI.

CpoiicTBa OumocucteM M HX pazHooOpasue. YPOBHU OpraHu3aluu OUOCHCTEM:
MOJICKYJISIDHBIM,  KJIETOUHBIM,  TKAHEBBIH, OPraHU3MEHHBIH,  MOMYIALUOHHO-BHUIOBOM,
HKOCHUCTEMHBIH (OMOTeOeHOTHIECKUH ), OMOCHEPHBIN.

JdemoHcTpaumMu:

Tabmupel u cxembl: «OCHOBHBIE MPHU3HAKU KU3HU», «YPOBHU OpPraHHU3aIUU >KUBOU
MIPUPOJIBI».

O6opynoBanue: moaens Mosekyinnl JJTHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHUE KJIETKH.

XHUMHUYECKUH COCTAB KIETKU. XUMUYECKUE AIEMEHThI: MAKPO3JIEMEHThI, MUKPO3JIEMEHTHI.
Bona 1 MuHepasibHbIE BELIECTBA.

OyHKIUM BOJBI M MHUHEPAIbHBIX BelIECTB B KieTke. [logaepkaHne OCMOTHYECKOTO
OanaHca.

benku. CoctaB u cTpoeHre 6€TKOB. AMUHOKHCIIOTBI — MOHOMEPHI OenkoB. HezameHnmbie
U 3aMEHHUMbIE AMHMHOKHCIOTHL. AMMHOKHCIOTHBIM COCTaB. YPOBHH CTPYKTYpBI OEIKOBOM
MOJIEKYJIbI (TIEpBUYHAS, BTOPHYHAs, TPETUYHAs M UYETBEPTUYHAS CTPYKTypa). XUMHYECKHE
cBoMcTBa OenKkoB. buonornyeckue GyHKINN OEITKOB.

®epMeHTHl — Ouonornyeckue KaramusaTopbl. CTpoeHHe (epMeHTa: aKTHBHBIA ILIEHTD,
cyoctpatHas cneuuduuHoctb. Kodepmentsl. Buramubbpl. OTinuus  ¢GEepMEHTOB  OT
HEOPraHMYECKUX KaTaJIu3aToOpPOB.

YrneBonapl: MOHOCaxapuabl (TITFOKO3a, pud03a U 1e30KCHpud03a), Aucaxapuiasl (caxaposa,
JIAKTO3a) W TMOJNMCcCaxapuabl (KpaxMmal, TJIHKOTeH, MeJUToNo3a). buomornyeckue QyHKIUN
YTJIEBOJIOB.

Jlununaer:  Tpurnuuepunasl, Gocdonunuasl, crepounsl. ['mapoduibHO-TUAPODHOOHBIE
cBoiicTBa. buonorndeckue Gpynkiuu aunuaoB. CpaBHEHHE YIJIEBOIOB, OCITKOB M JUIHUIOB KaK
HMCTOYHHUKOB YHEPTUU.



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

[uronoruss — Hayka o kierke. Kiierounass Tteopus — npuMep B3aUMOJCHCTBUS UACH U
¢bakTOB B HAYYHOM MO3HAHUH. METO bl U3yUECHHUSI KIETKH.

Knerka kak menoctHas sxuBasi cucrema. OOIie Mpu3HaKU KJIETOK: 3aMKHYTas Hapy>KHas
memOpana, mosiekyinbl JIHK kak reneTuueckuil anmapar, CHCTeMa CUHTE3a Oeka.

Tunsl KIETOK: JyKapuoTHdeckas M mpokapuoTuueckas. (OcoOEHHOCTH CTPOEHUSs
MPOKapUOTUUYECKON KIeTKU. Kietounas crenka 6akrepuii. CTpoeHHE 2YKapHOTUYECKON KIICTKH.
OCHOBHBIE OTJIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIC CTPYKTYpPhI KIETOK — KJICTOYHAS CTCHKA, TIMKOKAIWKC, WX (YHKITUH.
[InasmaTtuueckas MemOpana, e€ cBoicTBa M (QyHkuuu. lluTomnmazmMa u e€ OpraHOUIBL
OnxnomemOpannbie opranoubl kietku: DI1C, anmapar I'ombmxu, muzocomsl. [lomyaBTOHOMHBIS
OpraHOMIbI KJIETKU: MUTOXOHIPUH, TIacTUABL. [IpoucxoxaeHne MUTOXOHAPUHN U riacTu. Buab
wiactun. HememOpaHHBIE OpPraHOWABI KIETKHA: PHUOOCOMBI, KJICTOYHBIH IICHTP, IICHTPHOIIH,
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. llIann, M. Illneiinen, P. Bupxos, Ix. Yorcon, @.
Kpuk, M. Yunkusnc, P. ®pankinun, K. M. bap.

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

Tabmuer u cxembl: «llepuonuyeckass Tabmuia XUMHYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOBI», «brnocunTe3 Oenka», «CTpoeHue MoJeKyisl Oenka», «CtpoeHue pepmenTay,
«Hyxneunossie kucnotel. JTHK», «Ctpoenue monekynsl AT®», «CTtpoeHne 3ykapruoTHYECKON
KJeTkn», «CTpoeHue KUBOTHOM KieTkn», «CTpOEHHE pPACTUTENbHOW KIEeTKu», «CTpoeHue
MPOKAPUOTUUYECKON KIIETKN», «CTPOCHHE s/ipa KIETKN», «Y TIeBOAbY, «JIMmuasn».

OOGopynoBaHue: CBETOBOM MHKPOCKOI, OOOpYyJOBaHWE MJisi TPOBEICHUS HAOIIOJECHUH,
W3MEPEHHM, IKCIIEPUMEHTOB, MHUKPOIpPEINapaThl PACTUTENBHBIX, 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 MUKpPOIIpenapaTax U UX OMHCAHUEY.

Tema 4. /KuzHeneATeJIbHOCTh KJIETKH.

OO6meHn BemiecTB, WIM MeETa0OMU3M. AcCCUMWIANMS (IJIaCTHUECKU OOMEH) u
TUCCUMUIIALINSA (PHEpreTuUecKuii 00MeH) — IBe CTOPOHBI €IMHOTO Tpolecca Metabonusma. Poib
3aKOHOB COXPaHEHHUS BEIIECTB M SHEPTUU B TOHUMaHUU 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.
DddextuBHOCTh PoTOCHHTE3a. 3HAUeHUE (HOTOCUHTE3a IS KU3HU Ha 3emIie. BriusHue 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. PacmieruieHme  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 cunrte3a. l'enermueckas wunpopmamus u JHK. Peammsanwms
reHeTH4YecKol mHpopmanuu B KiIeTKe. | eHeTHUeCKHil KOJ M €ro CBOMCTBA. TpaHCKpHUIILIHS —
MatpuuHblii cuate3 PHK. Tpancisius — 6uocunTe3 Oenka. Drtamnbl TpaHcaanun. Koauposanue
aMHHOKHUCIOT. Pons pubocom B OnocunTe3e Oernka.

Hexnerounsie popmbl )Ku3HU — BUpYCHI. MlcTopust 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 TpaHCKpUIIMs, peBepraza W HHTerpasa. IIpodunakruka
pacrpocTpaHeHHsI BUPYCHBIX 3a00JICBaHHH.

JdeMoHcTpanum:

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

Tabmumer  w cxembl:  «Tumel  muTanusy, «Metabomm3m»,  «MUTOXOHAPHUSY,
«OHepreTuueckuii oomMen», «Xnopormnacry, «Porocuntes», «Crpoenue HK», «Ctpoenue u
dbyHknuoHupoBanue reHa», «Cunre3 Oenka», «['eHernueckuid  kom», «Bupych»,
«bakrepuodarny, «Ctpoenne u xu3HeHHbIH 1wk Bupyca CIIWJ{a, Oaxtepuodaray,
«Pemmukanus JJTHK».

O6opynoBanue: moaenu-anmukanuu «Yasoenue [IHK u tpanckpunims», «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 uHTepdaze. Permnmukanus — peakuust marpuunoro cunteza JHK. Crpoenue
XpoMOCcOM. XPOMOCOMHBI HAa0Op — KapHOTHUI. JIUTUIOMAHBIA M TalIOMIHBIM XPOMOCOMHBIE
Habopel. XpoMaTuapl. LluTtomoruyeckne OCHOBBI Pa3MHOXKEHHMSI M MHIAMBUAYAJILHOTO Pa3BUTHUSA
OpraHU3MOB.

Jenenune knetku — muto3. Ctaauu muto3a. [Iporeccel, mporucxoasiiye Ha pa3HbIX CTaIUsAX
MUTO3a. brOIOrn4eckuii CMbICI MUTO3a.

[Tporpammupyemasi TuOesb KIETKH — aromnTo3.

@®opMBbl pa3MHOXKEHHS OPraHM3MOB: 0€CIoJI0e 1 1oJIoBoe. Buabl 0ecrosoro pa3MHOKEHUS:
JIeJIEHNEe HaJIBOE, MOYKOBAaHHME OJIHO- U MHOTOKJIETOYHBIX, CHOpPOOOpa3OBaHUE, BETE€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. bruonornyeckuii cMbICa M 3HaYEHUE MEN03a.

["ameTorenes — npotecc 00pa3oBaHUs MOJOBBIX KJIETOK y *KMBOTHBIX. [10JI0BBIE Kene3bl:
CEeMEHHUKU M su4yHMKH. OOpa3oBaHHE M pa3BUTHE MOJOBBIX KJIETOK — raMeT (CIepMaTo30u,
AllIeKJIeTKa) — crepmatoreHe3 U oBoreHe3. (OCOOEHHOCTHM CTpOEHHUS SHIEKIETOK U
criepmaro3onoB. OmnogorBopenue. [lapreHorenes.

WNunuBuayansHoe pa3BuUTHE (OHTOreHe3). OMOpUOHAIbHOE pa3BUTHE (IMOpHOTEHE3).
Otansl AMOPHOHAIBHOTO Pa3BUTHS Y TO3BOHOYHBIX JKMBOTHBIX: JAPOOJIEHUE, TracTpyJsLus,
opranoreses. [ToctamOproHanbHOe pa3BuTHE. THIBI MOCTIMOPHOHATIBHOIO PA3BUTHS: 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: «@OpPMBI Pa3MHOKEHHUSI OPTaHU3MOBY, «/IBOIHOE OII0JOTBOPEHHE Y
I[BETKOBBIX PAaCTeHHI», «BereratuBHOE pa3MHOKEHUE pacTeHUI», «/lenenue KieTku GaKTepuiiy,
«CTpoeHHEe TOJIOBBIX KIIETOK», «CTpoeHHEe XpOMOCOMBD», «KineTouHbli LMK, «Perumkanus
JHK», «Mutos», «Meiosy, «IIpsimoe u Henpsimoe pazBUTHEY, «] 'aMeTOTeHe3 y MIEKOTTUTAIOIIUX
U 4eoBeKay, «OCHOBHBIE CTaAUU OHTOICHE3a.

O0opynoBaHue: MHUKPOCKOI, MuUKpornpenaparbl «CriepMaTo30Ubl MIIEKOIUTAIOLIET0Y,
«Sineknerka miiekonuTaromero», «Kapuokunes B KjieTkax KOpenika JIyKa», MarHUTHast MOJEJb-
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 pabotra Ne 4. «l3yueHue CTPOEHHUS TMOJIOBBIX KIETOK Ha TOTOBBIX
MHUKpOIIpenaparaxy.

Tema 6. HacsieacTBeHHOCTh U M3MEHYMBOCTH OPraHU3MOB.

[Ipeamer u 3amaum renetuku. Mcrtopus pasButus reHetuku. Ponb nuronorun u
SMOPHUOJIOTHH B CTAHOBJICHUH T'€HETHKU. BKiiag poccuicCKUX U 3apyO0eKHBIX YUEHBIX B Pa3BUTHE
reHeTuku. Meroapl TEeHETHKUA (THOPUIONOTUYECKUM, UHUTOTCHETHUYECKUN, MOJIEKYISIPHO-
reHeTuyeckuii). OCHOBHbIE T€HETUYECKUE MOHATHUS. ['eHeTnyeckass CHUMBOJIMKA, UCTIOIb3yeMasl B
CXeMax CKpellUBaHuM.

3aKOHOMEPHOCTU  HAcJEeAOBaHWS  INPU3HAKOB, ycTaHOBIeHHble [.  MeHaenem.
Monoru0OpuaHoe CKpenBanue. 3aKoH eAMHO000pa3usi THOPUAOB MEpBOTO nokoJieHus. [IpaBuino
JOMHMHHUPOBaHMs. 3aKOH paclleIuleHus Mpu3HakoB. ['mmore3a yucroTel ramer. llomHoe u
HEIOJIHOE JOMUHHUPOBAHHUE.

JuruOpunHoe CKpemMBaHHME. 3aKOH HE3aBUCHMOTO  HACJENOBAaHUS  MPU3HAKOB.
[{uToreHeTnyecke OCHOBBI JUTMOPHUIHOTO CKPEIIMBAHUS. AHAJIU3UPYIOLIEE CKpEIIMBaHUE.
Hcnonp30BaHne aHAIM3UPYIOIIETO CKPEIIMBAHUS ISl ONIPEIEIeHHsI TEHOTUIIA OCOOU.

CuenneHHoe HacnefoBaHue mpusHakoB. Pabora T. Moprana mno clremieHHOMY
HacJIeJOBaHMIO reHoB. Hapyiienue cuensienys reHoB B pe3ylbTaTe 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. BUbl N3MEHYMBOCTHU: HEHACIIECTBEHHAs U Haclie[CcTBeHHas. Poib cpembl
B HEHACJIEJICTBEHHOW HW3MEHYMBOCTU. XapaKTepUCTHKA MOIU(PUKALUOHHOW HW3MEHYMBOCTH.
Bapuauvonssiii psn v BapuanronHast kpupas. Hopma peakiuu npusnaka. KonuuecTBeHHbIE U
KaueCTBEHHBIE MPU3HAKU U UX HOpMa peaknuu. CBoHCTBAa MOANPUKAIIMOHHONW U3MEHYNBOCTH.

HacnencrBennas, Wi reHOTUIIUYECKasi, W3MEHUYNBOCTh. KoMOMHAaTUBHAS MU3MEHYUBOCTD.
Meiio3 u moIOBOM mpolecc — OCHOBAa KOMOMHATUBHOM W3MEHUYMBOCTH. MyTalMOHHas
M3MEeHYUBOCTh. Kiaccudukamust myranuii: TeHHbIE, XpOMOCOMHBIC, T€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:
TeHEAIOTUYECKUH, OJIM3HEIOBBIM, ITUTOTCHETUYCCKUH, OMOXUMHUYECKHA, MOJEKYJISIPHO-
reHetudyeckuid. COBpEeMEHHOE OIpEeAeNICHUE TE€HOTHUIIA: ITOJHONCHOMHOE CEKBEHHPOBAHMUE,
TEeHOTUIIMPOBaHUE, B ToM uucie ¢ nomomibto III[P-ananusa. HacnenctBenHsie 3a0oneBaHust
YelOBeKa: TeHHBbIE OoJie3HHW, OOJE3HH C HACIEACTBEHHON  MPEapacioyioKEHHOCTHIO,
XpoMocoMHBIE Oone3Hu. ComaThdeckue ¥ TeHepaTHBHbIC MyTanuu. CTBOJOBBIE KIICTKH.
[TpuHUMIIBI 370pOBOTO 00pa3a >KU3HH, TUATHOCTUKU, MPOMUIAKTUKUA U JICUEHUS T€HETHUECKUX
Oone3nell. MeauKo-rTeHeTHUECKOe KOHCYJIbTHPOBAHME. 3HAYCHHE MEIUIIMHCKOW 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 €T0 IUTOTCHETUYECKAss OCHOBAY,
«3aKOH pacHICIUICHUSI M €ro I[UTOTEHETUYECKass OCHOBa», «3aKOH YHCTOTHI TaMeTy,
«durubpunnoe ckpeumBanuey, «l{uTomornyeckue OCHOBBI AUTHOPUTHOTO CKPEIIMBAHHS,
«Meito3», «B3aumoneicTBue ajienbHbIX T€HOBY, «I eHeTHYeCcKue KapThl pACTEHU, ’)KUBOTHBIX U
yenoBekay, «l'eHermka mosa», «3aKOHOMEPHOCTH HACIEAOBAHHS, CIEIJICHHOTO C TOJOMY,
«KapuoTunsl dYenoBeka W JKHBOTHBIX», «Buabl wu3MeHumBOCTHY», «MoOaupuKammoHHas
U3MEHUYUBOCTHY, «HacnenoBanue pesyc-axropay, «['eHeTnka rpymnm KpoBu», «MyTalnnoHHasS
U3MEHYUBOCTbY.

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

JlabopaTopHble 1 NpakTHYecKue padoThI:

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

JlaboparopHas pabota Ne 6. «M3ydyeHre MOAHMPUKATMOHHON N3MEHYHUBOCTH, TIOCTPOCHUE
BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOW».

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

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

Tema 7. Cesiekuusi oprann3moB. OCHOBBI OMOTEXHOJIOTUH.

CenekIusi Kak Hayka W Ipoliecc. 3apokJIeHUe CeJeKInH U AoMecTtukanus. Yuenne H. U.
BaBunoBa 0 MEHTpax MNPOUCXOXICHUS W MHOro00pa3us KyIbTYpHBIX pacTeHui. LleHTpbl
MIPOUCXO0KICHHS TOMAITHUX KUBOTHBIX. COpT, MOpPO/A, ITAMM.

CoBpeMeHHBIE METOABI CENEKIMH. MacCOBBI U WHAMBUAYAIBHBIN OTOOPHI B CENEKIINH
pacTeHui U XUBOTHBIX. OI[EHKA dKCTepbepa. bIu3KopoACTBEHHOE CKpEIIMBAaHNE — MHOPUIUHT.
Yucras muaus. CkpeniuBaHue YuCTIX TuHUH. ['eTeposuc, nin rubpuanas cuia. HepoacrsenHoe
CKpemuBaHue — aytopuaunr. OtmanéHHas ruOpugusanus U e€ ycrexu. VCKycCTBEHHBIN
MyTareHe3 W TONyYCHUE TMOJHUIUIONAOB. JIOCTHKEHUS CEeNeKIIUM PACTEHWUW, >XUBOTHBIX U
MHUKPOOPTaHU3MOB.

buorexHonoruss kak oTpacib NPOU3BOJACTBA. ['€HHAs HWHXKEHEpHUs. ITambl CO3JaHUs
pexombunantHoii JIHK u TpancreHneix opranusmoB. Kierounas wumxenepusi. Knetounsie
KylIbTypbl. MUKPOKJIOHATEHOE pa3MHOXKEHHE pacTeHnid. KiioHupoBaHue BBICOKOIIPOTYKTUBHBIX



CEIbCKOXO03SUCTBEHHBIX OPTraHU3MOB. OKOJOTHYECKHE U JTHYeckue mpobiaembl. MO —
TeHETHUYECKU MOIU(DUIIUPOBAHHBIE OPTaHU3MEI.

JleMoHCTpauu:

[Toptpetsi: H. W. BaBunos, U. B. Muuypumn, I'. JI. Kapnieuenko, M. @. liBaHoB.

Tabmupel u cxeMmbl: kapra «LIeHTpbI MPOMCXOXKIEHUS M MHOTrooOpasusi KyJbTYpPHBIX
pacteHuii», «llopoasl JOMalIHUX >KUBOTHBIX», «CopTa KyJabTypHBIX pacTeHui», «OTaanéHHas
rubpuam3anusy, «Paboter akamemuka M. @. VBanoBay, «[lomummonnus», «OOBEKTHI
ouorexHonorun», «Knerounele KylbTypbl U KIOHHUpOBaHUE», «KOHCTpyHpoBaHHE U HEPEHOC
TE€HOB, XPOMOCOM).

Ob6opynoBaHue: MYISDKH IUIOJIOB U KOPHEIUIOAOB TUKUX (OPM M KYJIBTYPHBIX COPTOB
pactenuii, repbapuit «CenbCKOX03SIICTBEHHBIE PACTCHHS.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

Okckypcusi«OCHOBHBIE METOAbl M JOCTHUKEHHS CEJEKUUU PACTeHUW U KUBOTHBIX (HA
CEJICKIIMOHHYIO CTAHLUIO, MJIEMEHHYI0 (epMy, COPTOHCIBITATEIbHBIA Y4acTOK, B TEIUIMYHOE
XO03SICTBO, JTA00OPATOPHUIO arpOyHUBEPCUTETA WIIH HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBosronMOHHAs OHOJIOTHS.

[TpeanocelIky BOSHUKHOBEHUS 3BOIIOIIMOHHOM TEOPHUHU. DBOJIFOLIMOHHAS TEOPUS U €€ MECTO
B Ouosioruu. BiusiHue 3BOIIOIMOHHON TEOPUHU HA Pa3BUTHE OUOJIOTUH U APYTHX HAYK.

CaunerenbcTBa 3BoJoLuU. [lageoHToIOrNYecKue: Mocie10BaTeIbHOCTD OSIBICHUS BUI0B
B TAJICOHTOJIOTHYECKOW JIETONHCH, TepexonHbie (opmbl. buoreorpaduyeckne: CXOACTBO U
paznuuue ¢ayH 1 Gpaop MaTepUKOB U OCTPOBOB.

OMOPHOJIOTHYECKUE: CXOJICTBA M pa3iIMyMs 3MOPHOHOB DPA3HBIX BHUJOB I1O3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: T[OMOJIOTMYHBIE, aHAJOTMYHBbIE, PYIAUMEHTapHbIE OpPraHbl,
aTaBU3Mbl. MOJEKyIIpHO-OMOXUMHUYECKHE: CXOJACTBO MEXaHU3MOB HACJIEJCTBEHHOCTH U
OCHOBHBIX METa0OJIMYECKUX MyTeH Y BCEX OPraHU3MOB.

OpomonnonHas Teopus Y. JlapBuna. Ilpeamochuikd BO3HMKHOBEHMS JapBHHU3MA.
JIBumokyiue Ccuwibl ABOJMIOUMM  BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHE MpU
OTPaHMYEHHOCTH PECYpCOB, HEONpeNes€HHas HW3MEHYMBOCTh, OOopb0a 3a CyIlecTBOBaHUE,
€CTECTBEHHBIN 0TOOD).

Cunternyeckas teopus sBoonun (CTI) u e€ 0OCHOBHBIE TIOJOKEHHUS.

Muxkposomtonus. [lonynsanusa kak eIMHUIA BUAA U YBOJIIOLUU.

JIBukyme cuiibl ((akTopbl) 3BOJIOLNUU BUJIOB B mpupoje. MyTanuoHHbIN mpolecc u
KOMOMHATHBHAsA U3MEHYMBOCTH. [lomynsaiioHHbIe BOJIHBI U Apeiid reHoB. M3onsamus u Murparus.

EcrectBennblif oTO0p — Hampaistomuil ¢aktop 3Bomonnu. PopMbl ecTeCTBEHHOTO
otbopa.

[Tprcnioco0IeHHOCTh OPraHU3MOB KakK pe3yibTaT 3Bosonuu. [lpumeps! npucnocobnennit
y OpraHu3MoB. ApoMop(03bl U UIMOATATITAIHH.

Bun wu BumooOpazoBanme. Kpurtepuum Buga. OcHOBHBIE (OpMBI BHI000pa30BaHUS:
reorpaguyeckoe, 3K0JI0rH4ecKoe.

MakposBomonus. PopMbl 3BOMIONUH: (QHIIETHYECKas, JUBEPreHTHas, KOHBEpreHTHas,
napainiensHas. HeoGpatumocTs 3BoONNN.

IIpoucxoxaeHne  OT  HECNEUMAIM3UPOBAHHBIX  mpenakoB.  [Iporpeccupyromas
crenuanu3anus. AJanTuBHas paguanus.



JdemoHcTpaumnu:

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

TaGnuubl v cxemsl: «Pa3BUTHE OPraHUYECKOT0 MHUpa Ha 3emiie», «3apoAbIIlN T0O3BOHOUYHBIX
AKHUBOTHBIX», «Apxeontepukc», «Popmbl 60pOBI 3a cylecTBOBaHUEY, «EcTecTBEHHBINH 0TOODY,
«MHorooOpa3ue copToB pacTeHui», «MHorooOpasue MOpoA >KUBOTHBIX», «llomymsnum»,
«MyTanuoHHasi U3MEHUMBOCTEY», «ApoMopho3bl», «Manoanantauuny, «OO0IIas aereHepanusy,
«/IBmwxymue cuibl sBoTronMKNY, «Kapra-cxema mapmpyra nyremectsust Y. Jlapsunay, «boprda
3a CYILECTBOBAHUEY, «IIpucnocobaeHHOCTH OpPraHHU3MOBY, «["eorpaduueckoe
BU000pa30BaHue», « IKOJIOTUIECKOE BUI000pa30BAHUE).

OO06opynoBaHue: KOJJICKIUS HACEKOMBIX C Pa3IMYHBIMU TUIIAMH OKPACKH, HA0OP TUIOIOB U
ceMsiH, Kosutekuus «lIpumepsl 3alIUTHBIX TPUCTIOCOONIEHUH Y )KUBOTHBIX», MoJiellb «OCHOBHbBIE
HalpaBJICHUs 3BOITIOLUNY, 00bEMHAs Mozeb «CTpOeHHE FOJI0BHOTO MO3Ia TO3BOHOUHBIX.

Buoreorpaduyeckas kapra wmwupa, KOeKius «QDPOpMBI COXPAaHHOCTH HCKOMAEMbIX
KUBOTHBIX W pacTeHUil», Moaenp anmuukauusa «llepekpéct XxpomMocom», BIa)KHbIE Iperaparbl
«Pa3Butue Hacekomoro», «Pa3BuTHe JATYIIKM», MUKporpenapar «/Ipozodunay (HOpMa,
MyTalu (OPMbI KPBIIILEB U OKPACKHU TeJa).

JlabopaTopHble 1 NpakTHYeCKHE PAadOThI:

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

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

Tema 2. Bo3HUKHOBeHHe M pa3BUTHe )KHU3HU Ha 3emJie.

JloHayuHbIe TIPEICTaBICHUS O 3apOXKIACHUU KU3HU. HayuHble rumoTe3bl BO3HUKHOBEHUS
KHU3HU Ha 3emiie: aOMOreHe3 W MaHcHepMus. XUMHUYecKas 3BOJIOLUSA. AOHOreHHBIH CHHTE3
OpPraHMYECKUX BEILECTB U3 HEOPraHUUECKUX. DKCIEPUMEHTAIIBHOE MOATBEPKACHUE XUMUYECKON
sBostoiny. HauanpHele tansl 6uonorndeckoit spontonuu. I'nnoresa 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 nepuonam. Karapxen. Apxeiickas 1 mpoTepo3oncKas
apsl. [Taneo3oiickast 3pa 1 €€ nepuo/ipl: KeMOPHUIICKUHN, OPAOBUKCKUM, CUITYpUICKUH, 1€BOHCKUH,
KaMEHHOYTOJIbHBIH, IEPMCKHUH.

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

KaiiHo30iiCcKas 3pa U €€ Meprobl: aJI€0re€HOBbIM, HEOT€HOBBIM, aHTPOIIOTEHOBBI.

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

CucreMa OpraHM4ecKoro Mupa Kak OTpakeHHe 3BOJIIOLMHA. OCHOBHBIE CHUCTEMATHYECKHE
TPyl OPTaHU3MOB.

OBojronusl 4eloBeKa. AHTpOMOJOrus Kak Hayka. Pa3BuTue npeacTaBiIeHHH O
IIPOUCXOXKIECHNUN YesloBeKa. MeTo1bl M3yueHus: aHTpornorenes3a. CxoAcTBa U pa3indMsl 4eIoBeKa
Y )KMBOTHBIX. CUCTEMATUYECKOE MTOJIOKEHHUE YETIOBEKA.

JBuwxymue cuibl  ((paxkTopsl) aHTpomorenesa. HacnencTBeHHass W3MEHUMBOCTh U
ecTecTBeHHbIH 0TOOpP. OOIIEeCTBEHHBIN 00pa3 )KU3HU, U3TOTOBJICHUE OPYIUI TpyZa, MBILIUICHHUE,
peub.

OcHOBHBIE CTaJuU M BETBHU HBOJIIOLMN YEJIOBEKA: ABCTPAIONUTEKH, YEIOBEK yMEIbIH,
Yenosek npsaMmoxondamui, YenoBek HeaHaepranbckui, Yenoek pasymubld.  Haxonxm



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

UYenoseueckue packl. OCHOBHBIE OOJbBININME pachl: €BpOTECOUHAs (eBpa3HiicKasi), HETpo-
aBcTpajioujiHas  (9KBaTOpUalbHAs), MOHTOJOUJHAs  (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: «Bo3nukHoBeHnne CoHEUHON cucTeMbl», «Pa3BUTHE OpraHMYecKoro
mupa», «PacrurenpHas kieTka», <«OKuBoTHas kueTtka», «lIpokapuornueckas KieTKay,
«CoBpeMeHHasi CUCTEMAa OpPraHu4eckoro mMupay», «CpaBHEHHE AaHATOMHYECKHMX YEPT CTPOCHUS
YyelloBeKa M 4YeIOBEKOOOpas3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJCOHTOJOTHYECKHX HAXOJIOK
IPEIKOB COBPEMEHHOro uejoBekay, «JlpeBHeimue moan», «/IpesHue moan», «llepBbie
COBpPEMEHHBIE JTI01», «UenoBeueckre pachl».

Ob6opynoBanue: wmynsixku «lIpoucxoxaeHue uenoBeka» (OIOCTbI  aBCTPAJIONUTEKA,
MUTEKaHTPOIa, HeaHAEepTalblla, KPOMAaHbOHIIA), CIENKUA WIK M300pakeHHUs KaMEHHBIX OpyIuit
NEepBOOBITHOTO YeloBeKa (KaMHHU-YOIIEpbl, pyOuia, ckpebdia), TeoXpoHoJIorndeckasl Tabiuua,
KoJuteK1us «®opMbl COXPaHHOCTH UCKOMIAEMBbIX KUBOTHBIX M PACTEHUID.

JlabopaTopHble 1 pakTHYecKUe padoThl:

[TpakTiueckast padota Ne 1. «M3ydyeHre MCKOMAEMBbIX OCTATKOB PACTCHHM U )KMBOTHBIX B
KOJUTEKIIUSX .

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

Tema 3. Oprann3msl 4 OKpPY:KaKOIIASA cpeaa.

Dkonorusi Kak Hayka. 3aJaud M pa3felibl dKOJOrMH. MeTOoAbl SKOJIOTHYEeCKHX
UCCIJIEJOBAaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpeabpl ~ oOuTaHMS  OpPraHMW3MOB:  BOJHAas,  HAa3eMHO-BO3IylLIHas,  IOYBEHHas,
BHYTPHOpPraHU3MEHHAsI.

Okonornyeckue (axropsl. Kiaccudukanus skonorndeckux (akTopoB: aOUOTHYECKHE,
OMOTHYECKUE U aHTPOIOreHHbIe. JlelicTBHE IKOJIOTHYECKUX (PaKTOPOB HA OPraHU3MBI.

AbGuotnueckue  (QakTopel:  CBET, TEMIleparypa, BJIaXKHOCTb. DoTonepuoau3M.
[TpucnocoOieHns OpraHu3MoB K JeHCTBHIO aOHOTHYECKHX (aKkTOpPOB. bruojornueckue puTMsl.

buortnueckne  ¢dakropel. Buapl OMOTHYECKMX  B3aMMOJIEHCTBHH:  KOHKYpEHLH,
XUIIHUYECTBO, CUMOMO3 U ero ¢opMel. [lapazutusm, koonepamus, MyTyajinu3M, KOMMEHCAIU3M
(KBapTUpPAHCTBO, HaxJeOHWYECTBO). AMeEHcCaInU3M, HeUTpaau3M. 3HaueHue OUMOTHYECKUX
B3aMMO/JICHCTBUH AJIS CYIIECTBOBAHUS OPraHU3MOB B IPUPOJHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XApPAKTEPUCTUKHA MNOMYJsiiuu. (OCHOBHBIE IOKA3aTelad IOMYJISALUU:
YHUCIIEHHOCTb, IUIOTHOCTh, POXAA€MOCTb, CMEPTHOCTb, NPUPOCT, MuUrpauusd. JuHamuka
YUCIIEHHOCTH MOMYJISIIUY U €€ PeryJsaiusl.

JdemoHcTpaumuu:

[Toptpetsr: A. 'ymbonpar, K. @. Pynse, 3. ['ekkeb.

Tabmune! u cxemsl: kapta «lIpupoansie 3086 3eman», «Cpelbl 00UTaHUS OPTraHU3MOBY,
«Dotonepuoguzmy», «llomymsmun», «3aKOHOMEPHOCTH pOCTAa YHCIEHHOCTH TONYJISIUU
uHpy30pun-Tyhenbkny», «llumeBsbie memm».

JlabopaTopHblie U NpaKkTHYeCKHe padoThI:



JlaGopaTtopHnas pa6ota Ne 3. «Mopdonorudeckne 0CoOOEHHOCTH PaCTEHUM U3 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. Coo0mecTBa U 3K0JIOTHYECKHE CHCTEMBbI.

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

Dkojnoruyeckre cucreMbl (3kocuctemsbl). [lonste 00 3KkocucTeMe U OHMOreOlEHO3E.
OYHKIMOHATIbHBIE KOMIIOHEHTHl HJKOCHUCTEMBI: TMPOAYLEHTHI, KOHCYMEHTBI, PpEAYyLEHTHI.
KpyroBopor BemecTB M MOTOK 3HEPrUM B dKocucteme. Tpoduyeckue (MUIIEBBIE) YPOBHU
skocuctembl. [lumeBbie nenu u cetd. OCHOBHBIE IOKa3aTeld S3KOCHCTEMBL: Omomacca,
OPOAYKIMSI. ODKOJOTHYECKHE MUPaMHIbL: TMPOMYKIUH, YUCICHHOCTH, Ouomaccel. CBOMCTBa
9KOCUCTEM: YCTOMYMBOCTb, CAMOpEryIsiiusi, pazsutue. Cykieccus.

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

AHTpPOIIOTEHHBIE SKOCUCTEMBbI. ATPOIKOCUCTEMBI. YPpOOIKOCUCTEMBI. buonornyeckoe u
X03SUCTBEHHOE 3HAYCHHE arpO3KOCHCTEM U YPOOIKOCUCTEM.

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 Ouocdepbl Kak TrI00aTBHONH 3KOCHUCTEMBI.
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 3MeHeHus B 6nocepe. ['nodanbHble
9KOJIOTMYECKHE TPOOIIEMBI.

CocymiecTBoBaHM€e NpUPOJb] U yeraoBeuecTBa. CoxpaHeHue 6MopazHO00pa3Hsi Kak OCHOBA
ycroifunBoctu Onochepsl. OCHOBA PALlMOHATIBHOIO YIPABICHUS MPUPOIAHBIMU PECYpCaMH U MX
ucnosb3oBaHue. JloCTHKeHHs OMOJIOTUH U OXpaHa IPUPO/IBL.

JdemoHcTpaumuu:

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

Tabmuupl u cxemsl: «Ilumeble nenu», «buoneHos: cocraB u cTpykTypa», «IIpupogHsie
coobmiectBa», «llemn mnuTaHus», «OKoJoruueckas mnupamuaa», «buocdepa u yemoBexy,
«3KocucTeMa IHPOKOIUCTBEHHOTI'O JIecay, « IKOCUCTEMA XBOMHOT O Jiecay, «buoienos Booéma,
«ArpoueHos3», «lIpumepHble aHTPONMOreHHbIE BO3ICHCTBUS Ha MNpUPOAy», «Baxuelimue
UCTOYHUKH 3arps3HEHUsl BO3AyXa U I'PYHTOBBIX BOJ», «llouBa — BakHeWIIas COCTaBIAIOIIAs
ouocthepnr», «DakTopel gerpamauuu  TouB», «llapHukoBblii  3pdexT», «DakTOpPbI
PaaMOaKTUBHOTO 3arps3HeHust Onochepnn», «O0mmas cTtpykTypa ouochepsn», «Pacnpoctpanenue
xu3HH B Onochepe», «O30HOBHIN dKpaH Ouochepsr», «KpyroBopor yriepoma B Oumocdepe»,
«KpyroBopoT a3ota B mpupoae».

Ob6opynoBanue: MoAeIb-anmInKanus « TunuaHsie 6MOIEHO3bI», repbapuii «PacTuTenbHbIE
coobmiecTBa», Koyekuuun «buorneHosy, «Bpeautenn BaKHEHIIMX CEIbCKOXO3SHCTBEHHBIX
KyJIbTYyp», TepOapuil M KOJUIEKIMH PpAacTeHU M JKUBOTHBIX, MPHUHAJIEKAIIME K pPa3HbIM
HKOJIOTHUECKUM TpyIiam ojgHoro Bunaa, Kpacnas kuura Poccuiickoit ®@eneparum, n300paxeHus
OXpaHsIEeMbIX BUJIOB PACTEHUN U KUBOTHBIX.



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

Cormacao ®I'OC COQO, ycraHaBIMBaKOTCA TpeOOBaHUS K pPE3yJbTaTaM OCBOCHHS
00y4JaroIMMHUCS IPOrpaMM CpeAHero ooiiero o0pa3oBaHus: JIUYHOCTHBIM, METAIPEIMETHBIM U
MPEAMETHBIM.

JIMHHOCTHBIE PE3YJIBTATbHI

B cTpykType JIHMYHOCTHBIX pE3yJbTaTOB OCBOEHHUS Hpeamera «bHOJOTrus» BBIAEIEHBI
CIICYIOIAE COCTABISAIOIINE: OCO3HAHME OOYYAIOIIMMHUCS  POCCHHUCKONH  Tpa)kIaHCKON
UJCHTUYHOCTU — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIBHOCTH M CaMOOIPEAEICHUIO,
HaJIMYUEe MOTHBAIMM K OOy4YeHHIO OHOJIOTHH, LEJICHANPABICHHOE pPAa3BUTUE BHYTPEHHUX
yOeXAeHUI JIMYHOCTU HAa OCHOBE KJIIOUEBBIX LIEHHOCTEW M MCTOPUYECKUX TPATULUN pa3BUTHUS
OMOJIOTUYECKOT0 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH 00YYaOIINXCsl PYKOBOJICTBOBATHLCS B CBOCH
JESITEIIbBHOCTH 1I€HHOCTHO-CMBICIIOBBIMU YCTAaHOBKAaMU, MPUCYIIUMHU CHCTEME OHOJIOTHYECKOTrO
o0pa3oBaHus, HATUYHE YKOJIOTUYECKOTO MPABOCO3HAHUS, CIOCOOHOCTH CTaBUTh II€JIU U CTPOUTH
JKU3HCHHBIC I1JIaHBI.

JIngHocTHBIE pE3yiabTaTbl OCBOCHUA IMPEAMCTA «buonorusa» JOCTUTaKOTCA B CIAUHCTBC
yueOHOM M BOCIUTATEIbHON AEATEIHLHOCTH B COOTBETCTBUM C TPAAUIIMOHHBIMH POCCHUHCKUMU
COLIMOKYJIBTYPHBIMH, UICTOPHUECKUMU M JTYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMU, IPUHATHIMU B
0011ecTBE MpaBWIAMH W HOPMaMHU TOBEIECHUS M CIOCOOCTBYIOT MpPOLIECCaM CaMOIIO3HAHUS,
CaMOBOCIIUTAHUA W CaAMOpPAa3BUTHUS, PA3BHUTUA BHYTpeHHGﬁ no3uuuu JIMYHOCTH, IMAaTpUOTU3MaA,
YBaXCHUSI K 3aKOHY U IPABOIOPSIKY, YEJIOBEKY TpyJda M CTapuieMy MOKOJIEHHIO, B3aHMHOTO
YBaXEHUS, OEpEeKHOr0  OTHOIIEHUS K  KyJAbTYpHOMY  HACIEQUI0O W  TPaJULUsAM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEN Cpee.

JIngHOCTHEBIE PE3YyIbTAaTbl OCBOCHUS yT~IG6H01"O npeamMeTa «buomorusy AOJDKHBI OTpaXXaTb
TOTOBHOCTh M CHOCOOHOCTH O0yYaroluXcsi pyKOBOJACTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEU
MO3ULIMEH JMYHOCTH, CHUCTEMOH IIEHHOCTHBIX OpHEHTAllUi, TO3UTHUBHBIX BHYTPEHHHX
yOEXKJIEHU, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSM POCCHUUCKOrO  00IIecTBa,
PACIIMPCHUEC KU3HCHHOT'O OIIBITA W OIbITa ACATCIBHOCTH B IPOLECCE pCain3allii OCHOBHBIX
HAIPaBIEHUH BOCIIUTATENBHOMN I€ATEIHLHOCTH, B TOM YHCJIE B YACTH:

1) rpaxaaHcKoOro BOCIIUTAHUS:

c(hOPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIIMK  OOY4YalOIIETOCs KaK AaKTUBHOTO |
OTBETCTBEHHOT'O YIEHA POCCUICKOTO 00IIECTBa;

OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX TMpaB M OOSA3aHHOCTEH, yBaK€HHWE 3aKOHa U
MIPABOIOPAIKA;

TOTOBHOCTH K COBMECTHOU TBOp‘-IGCKOfI ACATCIIBHOCTH IIPpXU CO3JaHUU y‘-Ie6HI)IX ITPOCKTOB,
pPEIICHUN yqe6HBIX U I1I03HaABAaTCJIbHBIX 3a/1a4, BBIITIOJIHEHN OMOIOrNYECKUX SKCIICPUMCHTOB,

CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO TIO3HWIIMIO MO OTHOIICHUIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

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



TOTOBHOCTb K COTPYJHHUYECTBY B IIPOLIECCE COBMECTHOIO BBINIOJHEHUS 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) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKON TPKTAHCKOW UICHTHYHOCTH, TATPUOTH3MA, YBAKCHHUS K
CBOEMY HAapoAy, 4yBCTBa OTBETCTBEHHOCTH Iepel POIMHON, TOpAOCTH 3a CBOM Kpai, CBOIO
Ponuny, cBOH S3BIK M KYJIBTYpPY, IPOLJIOE U HACTOSLIEE MHOTOHALIMOHAIBHOTO Hapoaa Poccuu;

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

CIIOCOOHOCTH OLIEHUBATh BKJIAJ POCCUMCKUX YUEHBIX B CTAHOBJICHUE U pAa3BUTHE OUOJIOTHH,
MOHMMAHUS 3HAueHUsi OWOJOTMH B TO3HAHWU 3aKOHOB MPHUPOJABI, B JKU3HM 4YEJIOBEKAa U
COBPEMEHHOT0 00I11eCTBa;

ujeiHast yOe:K IEHHOCTh, TOTOBHOCTH K CIIY’)KCHHIO 1 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHUE AYXOBHBIX LIEGHHOCTEH POCCUKCKOr0 HApOAa;

c(hOpMUPOBAHHOCTHh HPABCTBEHHOTO CO3HAHUS, ’THUYECKOTO TTOBEICHHS;

CIOCOOHOCTH OLIEHUBATh CUTYAITUIO U PUHUMATh OCO3HAHHBIC PEIICHHS], OPUCHTUPYSICh HA
MOPAJIbHO-HPABCTBEHHbBIE HOPMBI U [IEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAyIIETro;

OTBETCTBEHHOE OTHOIIECHUE K CBOMM POJMUTEIISM, CO3JJaHUIO0 CEMbU HA OCHOBE OCO3HAHHOTO
MPUHSATHUS LEHHOCTEN CEMEMHOM )KMU3HHU B COOTBETCTBUU C TpaAULMAMU HapoaoB Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

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

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

TFOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE MPOSIBIAThH
KaueCcTBa TBOPYECKOM JINUHOCTH;

5) d¢wusuyeckoro BocnUTAHHS, (POPMHPOBAHUS  KYJIbTYPbl 30pPOBbSI M
IMOIUOHAIBLHOIO 0JIArONoJIyYns:

MOHMMAaHUE U peann3alus 3J0pOoBOro U 06e30MacHOro oopasa *KU3HU (370pOBOE MUTAHUE,
coOI0fieHre TUTUEHHYECKUX TMPaBUJI U HOPM, COAlaHCHPOBAHHBIN PEKUM 3aHITHH M OTIbIXA,
perynsipHasi (u3WYECKas aKTUBHOCTh), OEpPEeXHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOIIIEHUS K COOCTBEHHOMY (PU3MUYECKOMY U TICHXUYECKOMY 3/I0POBBIO;

MOHMMAaHWE IIEHHOCTH TPaBUJ WHAMBUIYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJCHUS B CUTYaIUsX, YTPOXKAIOIIUX 3JOPOBbIO U JKU3HU JIIOACH;

OCO3HAHUWE TOCJIEICTBUI W HENMPHUSATUS BPEIHBIX MPUBBIYEK (YMOTPEOJICHUS aTKOTOJIs,
HapKOTHUKOB, KYpEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTB K TPY/Y, OCO3HaHKE IIEHHOCTH MacTepCcTBa, TPY0I00ueE;

TOTOBHOCTb K aKTUBHOM JEATEIHHOCTH TEXHOJIOTHYECKON M COIMAIbHON HAIIPABICHHOCTH,
CIOCOOHOCTh UHUITMUPOBATH, INIAHUPOBATH U CAMOCTOSTEIBHO BBITIOIHATH TaKyIO IEATETbHOCTS;

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



TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHUIO U CaMOOOpa30BaHMUIO Ha MPOTSIKEHUU BCEH
JKU3HHU;

7) 3KOI0rNYeCcKOr0 BOCIIMTAHMSA:

9KOJIOTHYECKH 11e1eCO00pa3HOe OTHOIICHHE K MPUPOJIe KaK UCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBaHNUS;

MOBBIIICHUE YPOBHS SKOJOTHYECKOW KYyIbTYphI: MPHOOPETEHUE ONbITA IJIAHUPOBAHUS
IIOCTYIKOB M OLIEHKH UX BO3MOXHBIX IOCJIEICTBUM AJIs1 OKPYKAIOILIEH CPEJIbl;

OCO3HaHUeE T1100aJIBLHOr0 XapaKTepa 3KOJOTHYECKUX MPOo0JIeM U MyTel X peleHus;

CIIOCOOHOCTH UCHOJBb30BaTh MpUOOpETaeMble MPU W3YUCHUHU OMOJIOTUU 3HAHUS U YMEHUS
IpU pEHICEHUH MpOoOJieM, CBS3aHHBIX C pAIMOHAIBHBIM MPHPOIONOIB30BaHUEM (COOIIIOICHHE
IIPaBWJI IOBEJIEHUS B INPUPOJE, HAIpPABICHHBIX HAa COXPAaHEHUE PABHOBECHUS B IKOCHUCTEMAX,
OXpaHy BHJIOB, SKOCHUCTEM, Onochepsl);

aKTUBHOE HENpUsTHE NEHCTBUM, NMPUHOCSIIUX Bped OKpYKalolled MpHUPOAHON cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONPHUSATHBIC YKOJOTHUECKHE IMOCIEACTBUS MPEIPUHIMACMBIX
JICMCTBUN U NPENOTBPALLATh UX;

HAJIMYUE PA3BUTOTO HKOJIOTUYECKOTO MBIILIICHUS, SKOJOTHYECKOH KYyJIbTYphI, OIMbBITA
NESTEIIbHOCTH  DKOJIOTUYECKOW  HAMpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBATbCSI HMHU B
MO3HABATEJIbHOW, KOMMYHHMKATUBHOW W COIMAIBHOM MpPaKTHKE, TOTOBHOCTU 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 S3bIKOBOM M UMTATEIbCKON KYJIBTYpPhI KaKk CPEICTBA B3aUMOICHCTBUS
MEX]y JIFOJIbMU U TIO3HAHUS MUDA,

NOHMMaHUE crenupuKU OUOJIOTMM KaK HAayKH, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
PAlMOHATILHOTO HAyYHOTO MBIIUIEHHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBICHHs 00 OKpYyKaroleM
MUpEe Kak O €IWHCTBE TMPHUPOABI, 4YeloBeKa M OOIIecTBa, B TMO3HAHUHM MPUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHnH MpodieM COXpaHEeHHUsl TPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTU OWOJIOTUU JJIi COBPEMEHHON LMBWIM3ALMU: O0eCreueHus
HOBOTO YpPOBHS Pa3BUTHUSI MEIUIIMHBI, CO3/IaHHE MEPCINEKTHUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
peliaTh pecypcHble MpoOIeMbl Pa3BUTHS YeJIOBEUECTBA, MOMCKA MyTel BBIXOAA U3 TI00ATBHBIX
HKOJIOTMUYECKUX MPOOJIeM U oOecreueHus nepexoa K yCTOHYMBOMY Pa3BUTUIO, PAllMOHATEHOMY
WCIIOJIb30BAHUIO MPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAH/IAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B MOJyYEHUU OMOJOTMYECKMX 3HAHUU B LIEJSAX MOBBIIMICHUS 00Ien
KYJIbTYpPbI, €CTECTBEHHO-HAyYHOW T'PaMOTHOCTH, KaK COCTAaBHOM 4YacTH (PYHKIMOHAIbHON
TPaMOTHOCTH o0y4arouuxcs, GopMUpyeMoil Mpu N3yudeHUH OUOJIOTHH;

MOHUMAaHWE CYIIHOCTA METOJOB TO3HAHMSI, WMCIOJIb3yeMbIX B €CTECTBEHHBIX HAyKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TIOJyyaeMmble 3HAHUS U1l aHaidu3a U OOBSICHEHHS SBIICHUMN
OKPYXKAIOIIETO MHUpPa M MPOUCXOIANIMX B HEM H3MEHEHUN, YMEHHE JeNaTh O0OCHOBAaHHBIC
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 HAay4YHOW JEATETbHOCTH, TOTOBHOCTb OCYLIECTBISTH MPOECKTHYIO U
HCCJIEIOBATENBCKYIO ASITEIbHOCTh HHIUBUIYAIbHO U B TPYIIIIE;



TOTOBHOCTh M CIHOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHUI0O W CaMOOOpa3oBaHUIO, K
AKTUBHOMY IIOJTYYCHHUIO HOBBIX 3HAaHUU II0 61/IOJIOI‘I/II/I B COOTBCTCTBHU C XHU3HCHHBIMU
NOTPEOHOCTSAMM.

METAINIPEIMETHBIE PE3YJIbTATBI

MertarnpenMeTHbIe pe3yNbTaThl OCBOCHHUS y4eOHOro mpeamera «buOIOrus» BKIIOYAIOT:
3HaYMMble Ui (OPMHPOBAHUS MHMPOBO33PEHHSI  OOYYArOMIMXCS  MEKIUCHUIUITMHAPHBIC
(MexmnpenMeTHbIe) OOLIeHayYHble IOHATHUS, OTPAXKAIOLIHE LEIOCTHOCTh HAYYHOH KapTUHBI MUpPa
U cnenu(uKy METOA0B MO3HAHMSI, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BELECTBO, YHEPIus,
SBJICHHE, TPOIeCC, CHCTEeMa, HAay4HbId (DaKT, MPUHIUIN, TUIMIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIENOBaHNe, HAOII0EeHUE, U3MEPEHUE, HKCIEPUMEHT U IPYTUX), YHHUBEpPCAJIbHBIC
yueOHble JeiicTBUsA (IIO3HABaTeNbHbIE, KOMMYHUKATUBHBIE, PErYJIATUBHBIE), 00eCIIEUnBaIOIINE
(dopmupoBaHne (YHKIMOHAIBHONW I'PAMOTHOCTH M COLMAIBHOW KOMIETEHIMH O0YyYaroLiuxcs,
CIIOCOOHOCTh oOyuaromuxcs HCII0JIb30BaTh OCBOEHHBIE MEXIUCLUUIIIIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHHWS W YHHBEpPCAIbHbIE y4deOHbIE JCWCTBUS B IIO3HABATEIBHOH U
COLMAJIBHOW MIPAKTUKE.

MeranpeameTHble pe3ysbTaThl OCBOCHMS INPOrpaMMbl CpeJHEro o0Iero oOpa3oBaHUs
JOJIKHBI OTPAXKATh:

Osgi1aieHHe YHUBEPCAJbHBIMHU Y4eOHBIMHU NO3HABATEIbHBIMH A€ CTBUSIMMU:

1)0a3o0Bble JJornyecKue AecTBHS:

CaMOCTOATENIHO (OPMYJIMPOBATh M aKTYaJIM3UPOBaTh IpoOiieMy, paccMaTpuBaTh &
BCECTOPOHHE;

MCII0JIb30BaTh MPU OCBOCHUH 3HAHUN IPUEMBI JJOTMYECKOTI0 MBILUIEHUS (aHaJIN3a, CHHTE3a,
CpaBHEHHs, KiaccH(UKAUK, OOOOIIEHUS), PACKPHIBATh CMBICH OHMOJOTHYECKUX ITOHITHI
(BBLAETATH UX XapaKTepHbIe MPU3HAKY, YCTAHABIMBATh CBS3U C IPYTUMU MOHATHIMH);

ONpEACIATh LENN JEATEIbHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUHM HX JOCTHKECHHS,
COOTHOCHTD PE3YyJIbTaThl AEATEIbHOCTHU C MOCTAaBICHHBIMU LENISMU;

MCIIOJIb30BaTh OMOJIOTMUYECKHUE MOHSTHUS Uil OOBbACHEHUS (AKTOB M SIBICHUHM KUBOU
IPUPOIBI;

CTPOUTB JIOTHUECKUE PACCYXkJIEHUS (MHIYKTUBHBIE, JIeTyKTUBHBIE, 10 aHAJIOTHH ), BBISIBIIATh
3aKOHOMEPHOCTH U MPOTUBOPEUMS B paCCMaTPUBAEMBIX SIBICHUAX, (POPMYJIUPOBATH BBIBOABI U
3aKJII0YEHHUS;

IIPUMEHATh CXEMHO-MOJIENBbHBIE CPEACTBA Ul MPEACTABICHUS CYIIECTBEHHBIX CBA3EH U
OTHOILIEHHH B M3y4aeMbIX OHMOJIOTMYECKMX OOBEKTaX, a TAaKXKe MPOTUBOPEUYMH pa3HOro poja,
BBISIBIICHHBIX B PA3JIMYHBIX MHPOPMAITMOHHBIX HCTOYHHUKAX;

pa3pabaTbIBaTh IJIaH PELICHUS MPOOIEMBI ¢ YUETOM aHaIM3a UMEIOLIUXCSI MaTepUaIbHBIX
Y HEMaTEpUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LEISM,
OILICHUBATh PUCKU MOCIEICTBUN ASITETbHOCTH;

KOOPJMHHUPOBAaTh M BBINOJHATH pPabOTy B YCJIOBHUSIX pPEaJbHOr0, BHUPTYalbHOIO U
KOMOWHUPOBAaHHOTO B3aUMOCHUCTBUS;

pa3BUBATh KPEaTMBHOE MBIIUICHUE NP PEIICHUH KU3HEHHBIX MPOOIeM.

2)0a30Bble HCCJIeI0BaTEIbCKUE IeHCTBUS:



BJIa/IETh HaBBIKAMHM y4eOHO-HCCIEI0BATEIbCKOM U MPOEKTHOM AESITETbHOCTH, HaBbIKAMU
pasperieHus: npoodyieM, ClIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
pelIeHUs TPAKTUYECKUX 3aja4, IPUMEHEHHUIO Pa3IMYHbIX METOJOB II03HAHUS;

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

(dbopMHpOBaTh HAYYHBIA THII MBIIUICHHS, BIaJETh HAYYHON TEPMUHOJIOTHEH, KIIFOUEBBIMHU
MOHITUSIMA U METOJIaMU;

CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIE 33Jaud B 0Opa30BaTENbHON NEATEIbHOCTH U
YKU3HEHHBIX CUTYaIUsX;

BBISIBJISITH [IPUYMHHO-CIICJCTBEHHBIE CBSI3M U aKTyaJlM3UpOBaTh 3ajady, BbIABUIATH
TUIO0TE3Y €€ peleHus, HAXOAUTh apTyMEHTHI Ul JO0Ka3aTelIbCTBAa CBOMX YTBEPK/ICHUH, 3a/1aBaTh
napaMeTpbl U KPUTEPUU PEIICHHUS,

AQHAIM3UPOBATH MOJIYUYEHHBIE B X0OJI€ PEIICHUS 3a/1a4M PE3YJIbTaThl, KPUTUUECKU OLIEHUBATh
UX IOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh TPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISITh IEJICHAIIPABICHHBIN MOUCK MEpPEeHOca CPEACTB U CIIOCOOOB JICHCTBUS B
poECCHOHAIBHYIO CPENY;

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

YMETb UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTei;

BbIIBUTaTh HOBBIE WUJEH, IpEAJararb OpUTHHAJIbHBIE MOJXOAbI U PELICHMs, CTaBUTh
po0JIEMBI U 3a/1a4H, JOMYCKAIOUINE aJbTEPHATUBHBIE PEIICHNUS.

3) pabora ¢ undgopmanmeii:

OpPUEHTUPOBATHCS B PA3NUYHBIX MCTOYHHMKAX HMH(MOpManuu (TeKcTe yueOHOro mocolus,
HAyYHO-TIOMYJISIPHOM JUTEpaType, OMOJIOTMYECKUX CIIOBApsSX M CHPABOYHMKAX, KOMIIbIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHaIMW3UPOBaTh WH(GOPMALMIO DPAJIMYHBIX BUIOB U (QOpM
IIPEJICTaBICHUS], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(dopMynHupoBaTh 3ampoChl M TNPUMEHATh pPa3IMYHBIE METOAbI NpPH IOHCKE U OTOOope
Ouosiornueckoi MHpopMaIuu, HeOOXOIMUMOM JIJIsl BBITIOJIHEHUS YIeOHBIX 33714,

pUOOpETaTh OMBIT HCHOJB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
COBEPIIIEHCTBOBATH KYJIbTYPY aKTUBHOTO HCIIOIB30BAHUS PA3TUYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BbIOMpPATh ONTUMabHYIO (OpMYy NpeACTaBICHUS OHOIOrMYECKOM
uH(popManuu (cxemsl, rpaduKy, Juarpammbl, TAOJIUIbI, PUCYHKHU U JIPYTrOe);

WCIIOJIB30BaTh HAyYHBIM S3bIK B KA4eCTBE CpEJCTBA NpH padboTe C OHUOJIOTHYECKOM
uH(popMaliel: MPUMEHITh XUMUYecKue, QU3NYecKue W MaTeMaTHYeCKHe 3HAKU U CHMBOJBI,
dopmynbl, ab0OpeBHaTypy, HOMEHKIATypy, MCIIOJIb30BaTh U IMPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

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

OBi1aieHHe YHUBEPCAJILHBIMH KOMMYHHUKATHBHBIMHU 1€l CTBUSIMM:

1)o6menne:

OCYIIECTBIISITh KOMMYHHUKAIIMN BO BCEX cdepax KM3HU, aKTUBHO y4acTBOBaTh B JHAllore
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCYXJaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKA3bIBATh
CY)KICHHS OTHOCUTEIIbHO BBHITIOJHEHHs] TMpeiaraeMoil 3aqadd, YYHTHIBATH WMHTEPECHl U
COTJIACOBAHHOCTD MO3ULUHI APYTUX YUaCTHUKOB JHANIOra WIN JUCKYCCUN);



pacrio3HaBaTh HeBepOalbHBIE CPEICTBA OOLICHMS, MOHMMATh 3HAUYEHHE COLMAJIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(JIMKTHBIX CUTYallud, YMETh CMATYaTh KOH(IUKTHI U
BECTH I1EPErOBOPbI;

BJIAJCTh PA3JIUYHBIMU CIIOCOOAMHU OOLIEHHS M B3aUMOJEHCTBUS, MOHMMATh HaMEpPEHUs
JpYTuX JOAEH, NPOSIBIATh YBaXUTEIbHOE OTHOLIEHUE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKECHUS;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOUYKY 3PEHMSI C HCIIOJIB30BAHUEM SI3BIKOBBIX
CPEJICTB.

2)coBMeCTHAs eI TeJIbHOCTD:

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBUIYaJIbHONH pabOThI IpU
peueHn OMOIOTUYECKOH MPoOIIeMbl, 000CHOBHIBAaTh HEOOXOAUMOCTh MPUMEHEHHUS TPYIIIOBBIX
(GbopM B3aMMOAEHCTBUS NPH pelLIeHUH y4eOHOM 3a1auu;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX NEHCTBUH ¢ yuy€ToM OOIIMX MHTEPECOB U
BO3MOXKHOCTEM Ka)kJIOr0 Ul€Ha KOJUIEKTHBA,

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHW30BbIBaTH M KOOPJIWHUPOBATH
JENCTBUA 110 €€ TOCTUKEHUIO: COCTABJIATh IIJIaH JEUCTBUM, paclipelessTh PO ¢ Y4ETOM MHEHHI
YYaCTHHUKOB, 00CYXJaTh pe3yJIbTaThl COBMECTHON PabOTHI;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXKJIOTO YYaCTHHUKA KOMaH/bI B OOLINI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpeJylaraTb HOBBIE IIPOEKTHI, OLICHWBATH WAEHU C NO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYILIECTBJISATh TMO3UTUBHOE CTPATETMYECKOE IIOBEJIEHUE B pPAa3IMUHBIX CHUTYyalUsX,
IPOSBIISATH TBOPUYECTBO U BOOOpAKEHUE, ObITH MHUIIMATHBHBIM.

Osgi1aieHHe YHHBEPCAJIbLHBIMHU PEryISTHBHBIMH JCHCTBUSIMU:

1)camoopranu3zaums:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JJIs BBIABICHUS NpoOJeM M HUX pelleHus B
YKU3HEHHBIX U Y4eOHBIX CUTYalUsX;

BbIOMpPATh Ha OCHOBE OMOJOIMYECKMX 3HAHUM LIeIeBble U CMBICIOBBIE YCTAHOBKU B CBOMX
JENCTBUAX M IOCTYNKAaX IO OTHOIIEHUIO K >KMBOW INPHUPOAE, CBOEMY 3J0POBBIO U 310POBBIO
OKpPYXKarOIIHX;

CaMOCTOSITENIbHO OCYILECTBIISATh MO3HABATEIbHYIO JEATEIbHOCTh, BBISBIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBAaTH COOCTBEHHBIE 33Ja4d B 0Opa30BaTENbHOW JEATEIBHOCTH U
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJISATH IUIAH PELIeHUs! MPoOIeMbl C YUETOM UMEIOLIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEN U MIPEANOUTEHUII;

JIaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacuIMpATh paMKH Y4eOHOI0 IPeMETa Ha OCHOBE JIMUHBIX MPEANOUTCHUH;

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

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CHocoOCTBOBATh (POPMUPOBAHHIO U MPOSIBICHUIO IIMPOKOM SPYIUIIMH B PA3HBIX 00JaCTAX
3HAaHUH, TOCTOSIHHO MOBBIIIATH CBON 00pa30BaTEeNbHBIN U KYJIbTYpHBIN YPOBEHb.

2)CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYallUsSM, BHOCHUTb KOPPEKTUBBI B AESITEIbHOCTb, OLIEHHWBATH
COOTBETCTBUE PE3YNIbTATOB LENISM;



BJIaJICTh HAaBBIKAMU I1O3HABATEIbHON pE(UIEKCUU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
U MBICIIUTENIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, CIIOIB30BATH MPUEMBI peIIeKCUU
JUISL OLICHKU CUTYal[H, BIOOpAa BEPHOT'O PELICHMUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PELICHUS 10 UX CHU)KEHUIO;

IPUHUMATh MOTUBBI U apIyMEHTBI JPYTUX [P aHAJIU3€E PE3yJIbTaTOB AEATEIbHOCTH;

3)npunsiTHe ceds M APYrux:

NPUHUMATD ceOsl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTUBBI U apIyMEHTBI JPYTUX [P aHAIU3€E PE3yJIbTaTOB AEATEIbHOCTH;

IPU3HABaTh CBOE MPaBO U MPABO JPYTUX Ha OLIMOKHY;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C MO3ULMU APYrOro 4eIOBEKa.

INPEJIMETHBIE PE3YJIBTATDI

[TpenmerHble pe3ynbraThl ocBoeHUs nporpaMMbl COO no 6uonoruu Ha 6a30BOM YpOBHE
BKITIOYAIOT Crieruduueckue sl yaeOHoro npeamera «buosorus» HaydHbIe 3HAHUS, YMCHUS U
CrocoObl JEMCTBUII 1O OCBOEGHMIO, HMHTEPHPETAMUd U IPeoOpa3OBaHUIO 3HAHWM, BHJbI
JEeSITeIbHOCTH 1O IMOJYYEHUIO HOBOTO 3HAHMS M NPUMEHEHMIO 3HAHUH B Pa3IMYHBIX y4eOHBIX
CUTYallUsX, @ TAKXKE B PEAIbHBIX )KU3HEHHBIX CUTYallUsX, CBSI3aHHbBIX ¢ Onosorueil. B mporpamme
IpeMETHBIC PE3YNIbTaThl MPEACTABICHBI IO TOJaM 00yUeHHUS.

[IpeameTHbIE pe3yabTAaTHl OCBOEHUS yueOHOTO npeameTa «buonorus» ¢ 10 knacce 10KHbBI
OTpaXkaTh:

c(OPMHPOBAHHOCTh 3HAHUM O MECTe M pOJU OMOJOrMM B CHCTEME HAay4yHOI'O 3HAHUS
€CTeCTBEHHBIX HayK, B (DOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAayYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKUX U 3apYOEKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
O6uonornu, PyHKIIMOHAIEHOM TPAaMOTHOCTH YEJIOBEKa IS PELICHUS )KU3HEHHBIX 3a/1a4;

YMEHHUE pacKpbIBaTh COJEpKaHHE OMOIOrMYECKHX TEPMHHOB M MOHSATHUN: )KU3Hb, KIIETKA,
OpraHusM, MeTa0ou3M (0OMEH BEILECTB U MPEeBpallleHUe YHEPTUH ), TOMEOCTa3 (caMoperysius),
YpOBHEBasi  OpraHM3alusi  JKMBBIX  CHCTEM, CaMOBOCHpPOHU3BENEHUE  (PEHmpOIYKIIHS),
HaCJIEICTBEHHOCTh, N3MEHYUBOCTh, POCT U Pa3BUTHE;

yMEHUE u3jiaraTb OHOJOTMYECKHE TEeOopuu (KJIeTOYHas, XPOMOCOMHAas, MYyTallMOHHAsd,
[EHTpaJlbHasl JIoTMa MOJeKysipHOoW Ouonorum), 3akonsl (I. Mennens, T. Moprana, H. WU.
BasuiioBa) u yueHus (0 LeHTpax MHOT0OOpa3us U MPOUCXOKACHUSI KyIbTYpHBIX pacTteHuilt H. U.
BaswuiioBa), onpenenars rpaHuLlbl UX IPUMEHUMOCTH K KUBBIM CHCTEMAM;

yYMEHHUE Ba/leTh METOJaMM Hay4HOTO MO3HAHUS B OMOJIOTMU: HAOIIOJEHHWE U ONMHCAHUE
KHUBBIX CHCTEM, TIPOLIECCOB M SBIEHUH, OpraHu3alys M MPOBEJCHHE OHOJOTMYECKOrO
HKCIIEPUMEHTA, BBIIBM)KEHUE THIIOTE3bl, BBISIBICHHWE 3aBUCHUMOCTH MEXAY HCCIETyEeMbIMU
BEJIMYMHAMHU, OOBSICHEHHE IOJYyYEHHBIX PpEe3yJbTAaTOB, HCIIOJIb30BAHHBIX HAy4YHBIX MOHSATHUH,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BBIBObl HA OCHOBAHUU TOJYYEHHBIX PE3YJIbTATOB;

YMEHME BBIICISTh CYHIECTBEHHBIE NPU3HAKU BUPYCOB, KJIETOK MPOKApPUOT U JyKapuoT,
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH MPOLECCOB: 0OMEHa BEILIECTB U
IpeBpalleHys] YHEPruu B KIETKe, (POTOCHHTE3a, IMIACTUYECKOIO0 M IHEPreTUYecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OIIOJOTBOPEHHS, PA3MHOXKEHUSI, NHIAUBUAYAIBHOIO Pa3BUTHUS
opraHusma (OHTOIeHe3);

YMEHHE MPUMEHSAThH MOITYYCHHbIE 3HAHUS N7 OOBSCHEHUS OMOJIOTMYECKHX IMPOILIECCOB U
SIBJICHUH, 1151 IPUHATUS IPAKTUUYECKUX PELIeHUI B TOBCETHEBHOM KU3HHU C LENIbI0 O0ecTieueHust
0€30IIaCHOCTH CBOETO 3[I0POBbS U 3/I0pPOBbSl OKPYKAIOLIUX JIIOJIEH, COOMIONEHUS HOPM



rPaMOTHOTO TOBEACHHUSI B OKpY)KaIoIIeH MPUPOJHONW cpele, MOHMMaHHEe HeoOXOIUMOCTH
UCTIOJIb30BAaHUS JIOCTUKECHUN COBPEMEHHOW OMOJIOTMH M OMOTEXHOJOTHH Ui pallOHAIBLHOTO
IPUPOONIOIB30BAHNUS;

YMEHHE peIllaTh »JJIEMEHTapHble TEeHETHYECKHE 3a/Jadyl Ha MOHO- U JUTHOpUAHOE
CKpEIlMBaHUE, CIEIIEHHOE HACJeI0BaHUE, COCTABIATh CXEMbl MOHOTUOPHUIHOTO CKPEIUBAHUS
JUTS IpeJICKa3aHMsl HAaClIe0BAaHUs IPU3HAKOB Y OPTraHU3MOB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MPAKTHYECKUE pabOThl, COONIIOIATh MpaBHia MPU
paboTe ¢ yueOHBIM | JIa0OPaTOPHBIM 00OPYI0BAHHUEM;

YMEHHE KPUTHYECKH OILIEHUBATh U HHTEPIPETHUPOBATH HHQPOPMAIUIO OHOIOTHYECKOTO
COJepKaHUs, BKIIOYAOUIYIO0 ICEBAOHAYYHbIE 3HAHMUSA W3 PA3IMYHBIX HCTOYHHUKOB (CpeacTBa
MaccoBOW MH(pOpMAIMK, HAYYHO-TIONYJISIPHBIE MaTepHalIbl), STUYECKHE ACIEKThl COBPEMEHHBIX
UCCJIEIOBAaHUM B OMOJIOTHH, METUIIUHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IMCHMEHHBIE U YCTHBIE COOOIIEHMs, 00001Ias
Ouonornyeckyro HMHGOPMALKMI0O M3 HECKOJIBKMX HCTOYHHUKOB, TPAMOTHO HCIOJIb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.

[IpenMeTHBIE pe3ynbTaThl OCBOCHUS Y4eOHOTO MpenamMeta «buonorus» ¢ 11 knacce nonxKHbI
OTpaXkaTh:

c(OPMHPOBAHHOCTh 3HAHUH O MECTe W POJM OWOJIOTHH 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
Ouosnoruu, PyHKIHOHAIBHON rPaMOTHOCTH YEJIOBEKa JJIs PEIICHUs )KU3HEHHBIX 33/1a4;

YMEHHUE PAaCKpBIBATh CO/IepP)KaHUEe OMOJIOTHUECKUX TEPMUHOB U MOHATHI: B, TIOMYJISIIIHS,
reHO(OH, HBOJIONMS, MABIKYIIHE CHIIBI ((aKTOpPBI) OSBOJIOLWH, MPHUCIIOCOOICHHOCTD
OpraHW3MOB, BHUJ000pa3OBaHUE, SKOJOrHYecKHe (HaKTOpbl, HSKOCUCTEMa, MPOAYLEHTHI,
KOHCYMEHTBI, PEIYIICHTHI, LIETIH MMUTaHMs, SKOJIOrHYecKas nupamuaa, OuoreoreHos, ouocdepa;

yMEHHE W3/arate Ouonorndeckue Teopun (dBomonoHHas Teopus Y. JlapBuHa,
CHHTETUYECKAasi TEOPHs SBOJIOINHN ), 3aKOHBI U 3aKOHOMEPHOCTH (3apoApiieBoro cxoactea K. M.
bapa, uepenoBanus riaBHBIX HampaBieHU u myted sBomronuu A. H. CeBeprioBa, yueHHs O
6uocdepe B. U. BepHasickoro), onpenensiTe rpaHUIbI UX TPUMEHUMOCTH K KUBBIM CHCTEMAaM;

yYMEHHUE BIAJIETh METOJaMH HAYYHOTO MO3HAHWS B OMOJIOTWHU: HAOIIOJCHWE W OMHCAHUE
KHUBBIX CHCTEM, TIPOIIECCOB W SBJIICHWH, OpraHu3alys H TPOBEICHHE OHOJOTHYECKOTO
HKCIEPUMEHTA, BBIJBI)KEHUE THUIOTE3bl, BBISBICHHE 3aBHUCHUMOCTU MEXIY HCCIEAYEeMbIMU
BEJIMYMHAMH, OOBSCHEHHE IOJIyYEHHBIX DPE3YyJIbTaTOB, HCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHH,
TEOPH U 3aKOHOB, YMEHHE JIeIaTh BBHIBOBI HA OCHOBAHHUH MTOJyYEHHBIX PE3YJIbTaTOB;

YMEHHUE BBIICISTH CYIIECTBEHHBIE MTPU3HAKH CTPOCHUSI OMOJIOTHUECKUX O0BEKTOB: BHUJIOB,
HOMYJSALUM, TNPOJYHEHTOB, KOHCYMEHTOB, pPEIYyLIEHTOB, OHOI€OIEHO30B U HKOCUCTEM,
0COOEHHOCTH  TPOLIECCOB:  HACIEICTBEHHOM  HM3MEHUYMBOCTH, €CTECTBEHHOIO  OTOOpa,
BUI000pa30BaHusl, MPUCIIOCOOIEHHOCTH OPTaHM3MOB, JCHCTBHSI SKOJIOTMYECKHX (DaKTOPOB Ha
OpTaHU3MBI, TIEPEHOCA BEIIECTB M TIOTOKA YHEPTUU B SKOCHCTEMAX, aHTPOTIOT€HHBIX N3MEHEHHI B
HKOCHUCTEMAaxX CBOEH MECTHOCTH, KpPYroBOpOTa BEIIECTB M OHOr€OXMMHUYECKHUX IMKJIOB B
ouocdepe;

yYMEHHUE TIPUMEHSTH TOJTyYCeHHBIC 3HAHUS U OOBSICHEHUs OMOJOTHYECKHX IMPOIECCOB U
SIBIICHUM, JIJISl IPUHSATHS PAKTUIESCKUX PEIICHUH B MOBCETHEBHOMN YKU3HHU C IIETTBI0 00ECTICYCHUS
0€30IIaCHOCTH CBOETO 3[I0POBbS U 3/I0pPOBbSl OKPYKAIOLIUX JIIOJIEH, COOMIONEHUS HOPM
IPaMOTHOTO TMOBEJIEHUsI B OKpYXarolllell NPUPOAHOM cpene, NMOHMMaHUE HEOOXOIUMOCTH



UCTIONIb30BAHUS JOCTHKCHUH COBPEMEHHOU Ouonorun TSt panMoOHAIBHOTO
IPUPOJIOIONIL30BAHMYS,

YMEHHE peIIaTh 3JIEMCHTapHbIC OMOJOTMYECKUE 3aJayH, COCTABJISATH CXEMbI IMEpeHOoca
BEICCTB U SHEPTHH B IKOCHCTEMaXx (L[CTU MTUTAHMU);

YMEHHE BBIIOJHSTH J1a0OpAaTOPHBIE M NPaKTUYecCKue paboThl, COOIIOAATh MpaBWIa MPU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0OBaHUEM;

yYMEHHE KPUTHYECCKU OIICHUBATh W WHTEPIPETUPOBATH HUH(POPMAIMIO OHOJIOTHYECKOrO
COZIEPKaHMs, BKJIIOYAIONIYIO ITICEBIOHAYYHBIC 3HAHUS W3 Pa3JIMUHBIX HCTOYHUKOB (CpeACTBa
MaccoBOi WH(OpMAIMK, HAYYHO-TIONMYJISIPHBIE MaTepHaibl), paccMaTpUBaTh IJIOOATBHbBIC
IKOJIOTUYECKUE TIPOOJIEMBI COBPEMEHHOCTH, POPMHUPOBATH IO OTHOILICHUIO K HUM COOCTBEHHYIO
HO3UIINIO;

YMEHHE CO3[aBaTh COOCTBEHHBIE THCBMEHHBIE M YCTHBIE COOOLIeHHUs, 0000mas
Ouonormyeckyro HMH(MOPMALMI0 M3 HECKOJIbKMX HCTOYHHKOB, TI'PAaMOTHO HCIIOJIb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (undposbie)
Ne ni/m Konrpouabnsie IIpakrnyeckue
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bu6mmoreka [IOK
L bronorii kak Hayka 2 05 https://m.edsoo.ru/7f41c292
2 J’KuBbie cucTeMbI M X OpraHu3aIus 1 bubmmoreia LIOK
https://m.edsoo.ru/7f41c292
3 XUMUYECKUI COCTaB U CTPOECHUE KIIETKU 8 1 1 bubmorexa IOK
https://m.edsoo.ru/7f41c292
4 JKusHenesTenbHOCTh KIIETKHU 6 bubmorexa [JOK
https://m.edsoo.ru/7f41c292
5 PasMHOXeHNE 1 MTHAMBUAYATIbHOE 5 1 1 bubnnorexka [JOK
pa3BUTHE OPraHU3MOB https://m.edsoo.ru/7f41¢c292
5 HacnencTBeHHOCTH U U3BMEHYHUBOCTD 8 1 15 bu6mmoreka [JOK
OpPraHUu3MOB https://m.edsoo.ru/7f41¢c292
7 Cenekiust opranu3mMoB. OCHOBBI 3 1 bubnnoreka [JOK
OMOTEXHOJIOTHU https://m.edsoo.ru/7f41¢292
bu6mmoreka [IOK
8 Pesepaiioe Bpews 1 https://m.edsoo.ru/7f41c292
OBULIEE KOJIMYECTBO YACOB I10 34 4 4

[TPOI'PAMME



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

Kosun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne i/l Konrpoabnbie IIpakruueckue
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThbI
pecypchbl
bu6mmoreka [IOK
! IBOMOIHOHHAA GHONOrHS 9 ! ! https://m.edsoo.ru/7f41cc74
5 BoO3HUMKHOBEHME U pa3BUTHE )KU3HU Ha 9 1 05 bubnnorexa [JOK
3emie ' https://m.edsoo.ru/7f4lcc74
3 OpranusMel U OKpy’Karolias cpena 5 1 1 bubmmorexa [IOK
p Py tast cpelt https://m.edsoo.ru/7f41cc74
4 Co00111eCcTBa ¥ SKOJIOTMYECKUE CUCTEMBI 9 1 bubmorexa [IOK
H https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
P 2
° C3CPBHOC BpeMA https://m.edsoo.ru/7f41cc74
BIIEE KOJIMYECTBO YACOB IT
OBII] O CTBO CcO O 34 4 95

ITPOTPAMME



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

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero
padoThI

KoHTpoJibHbIE

IIpakTHYeckue
padoThI

Jara
HU3yUYeHH s

JIeKTPOHHBbIe HU(PoBbHIE 00pa3oBaTebHbIE
pecypcsl

buosorusa B
CHUCTEME HayK

MeTto/1b1 TO3HAHUS
SKUBOU TIPUPO/IBI.
[IpakTuueckas
pabota Ne 1
«/cnonp3oBaHue
Ppa3InYHBIX
METO/IOB MpHU
W3y4YEHUU
OMOJOTHYECKHUX
00BEKTOB

0.5

01.09.2026

08.09.2026

bu6nmoreka [IOK
https://m.edso0.ru/863e6122https://m.edso0.ru/863
£632a

bubmmoreka IIOK https://m.edso0.ru/863e6122

buonormnueckue
CHCTEMBI, POLIECCHI
Y UX U3yYEHHE

15.09.2026

bubmmoteka L{OK https://m.edsoo.ru/863e6564

XUMHUYIeCcKnit
COCTaB KIJICTKH.
Bomau
MHUHEPAIBHBIE COJIN

22.09.2026

bubmuoreka IOK https://m.edsoo.ru/863e674e

benku. CocraB u
CTpOCHHE OEITKOB

29.09.2026

bubmuoreka I1OK https://m.edsoo.ru/863e6b72



https://m.edsoo.ru/863e6122
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

DepMeHTBI —
OHoJoru4ecKue
KaTaJIu3aTophlI.
JlaGopaTopHas
paborta Ne 1
«M3yuenue
KaTaJUTUYECKON
AKTUBHOCTH
¢depmeHTOB (Ha
IpUMEpPE aMHJIA3hI
WM KaTaasbl)»

0.5

06.10.2026

bubanorexa I{OK https://m.edsoo.ru/863e6b72

VYrnesoasl. JInnuael

Hyxkneunossie
KUCIOThL. AT®

13.10.2026

20.10.2026

bubanoreka I{OK https://m.edsoo.ru/863e6870

bubmmoreka LIOK https://m.edsoo.ru/863e6d5c

Hctopus u MmeToasl
U3YYEHHUS KIIETKU.
Knerounas reopus

10.11.2026

bubamnorexa ITOK https://m.edsoo.ru/863e6e88

10

11

Kierka kak
eJIOCTHAY KUBas
cucremMa

Crpoenue
AYKapUOTHUYECKOMN
KJIETKH.
JlaboparopHas
paborta Ne 2
«3yuenune
CTPOEHUS KJIETOK
pacTeHul,
KUBOTHBIX, IPUOOB

0.5

17.10.2026

24.10.2026

but6mmoreka [IOK
https://m.edso0.ru/863e6ffOhttps://m.edsoo.ru/863e
716¢C



https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c

12

u O6akTepuit o
MHUKPOCKOIIOM Ha
TOTOBBIX
MUKponpenaparax u
UX OIHCAHHE»

OO0OMeH BelecTB
A MeTa00In3M

01.12.2026

bubaunorexa I{OK https://m.edsoo.ru/863e766¢

13

14

dotocuHTes.
XeMOCHHTES

OHepreTu4ecKuit
oOMeH

08.12.2026

15.12.2026

bubanoreka ITOK https://m.edsoo.ru/863e7c98

bubmumoreka [TOK https://m.edsoo.ru/863e7aae

15

Ku3HEHHBIN UK
KJIeTKH. Jlenenue
KJIEeTKH. MUTO3.
JlaGopaTopHas
pabota Ne 3
«Habmonenne
MHTO3a B KJIETKaX
KOHYHMKA KOpeIIKa
JyKa Ha TOTOBBIX
MUKpOIIpenaparax»

0.5

22.12.2026

bu6mmoreka [IOK https://m.edsoo.ru/863e7dc4

16

17

buocunTes Oenxka.
Peakmusa
MaTPUYHOTO
CHUHTE3A

Tpancnsauus —
OnocuHres Oenka

29.12.2026

12.01.2027

bubmmoteka [{OK https://m.edsoo.ru/863e796e

bubaunorexa I{OK https://m.edsoo.ru/863e796e



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

18

Hexknerounsie
(bhOpMBI KU3HH —
BUPYCHI

19.01.2027

Bbubmnoreka ITOK https://m.edsoo.ru/863e7540

19

Dopmsbl
Pa3MHOXKEHHUS
OpraHu3MOB

26.01.2027

bu6nuoreka [JOK
https://m.edsoo.ru/863e81b6https://m.edso0.ru/863
e831e

20

21

Metiio3

OO6pa3zoBanue u
pa3BUTHE TOJIOBBIX
KJIETOK.
Omog0TBOpEHHE.
JlaGopaTopHas
paborta Ne 4
«M3y4yenue
CTPOEHUS TIOJIOBBIX
KJIETOK Ha TOTOBBIX
MUKpOTpenaparax»»

0.5

02.02.2027

09.02.2027

bubmnoreka ITOK https://m.edsoo.ru/863e7f4a

bubamnorexa ITOK https://m.edsoo.ru/863e81b6

22

23

24

NuauBunyansHOE
pa3BHUTHE
OpTraHU3MOB

I'eneTnka — Hayka
0
HACJIEICTBEHHOCTH
Y U3MEHYHBOCTH

3aKOHOMEPHOCTH
HacJIeI0BaHMs
NIPU3HAKOB.
MonorubpuaHoe
CKpEIIBaHNE

16.02.2027

02.03.2027

09.03.2027

bubmmoteka [{OK https://m.edso00.ru/863e8436

bubmmoreka [{OK https://m.edso00.ru/863e86f2

bu6muoreka I1OK https://m.edsoo.ru/863e8878



https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878

25

26

27

28

Jurubpunnoe
CKpeIIUBaHHE.
3akoH
HE3aBHCHUMOTI0
HaCIICIOBaHUS
MPU3HAKOB

CreruieHHOE
HacJIeJOBaHHe
MPU3HAKOB.
JlaGopaTopHas
pabota Ne 5
«M3y4yenue
pe3yabTaToOB
MOHOTHOPUAHOTO U
JTUTHOPUTHOTO
CKpEIIUBAHUS Y
Npo30(uIIbl HA
TOTOBBIX
MUKpOTpenaparax»»

I'eneTuka momna.
Hacnenosanue
IIPU3HAKOB,
CIICTIJICHHBIX C
MMOJIOM

HN3MeHUUBOCTB.
Henacnencrennas
U3MEHYUBOCTD.
JlaGopatopHas
pabota Ne 6.

0.5

0.5

16.03.2027

23.03.2027

13.04.2027

20.04.2027

bubanoreka ITOK https://m.edsoo.ru/863e89a4

bubamnorexa I{OK https://m.edsoo.ru/863e8c60

bu6mmoreka [IOK https://m.edsoo.ru/863e8c60

bubaunorexa I{OK https://m.edsoo.ru/863e8efe



https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe

29

N3yuenue
MOIU(PUKAITHOHHOM
U3MEHYUBOCTH,
MOCTPOCHUE
BapHaIlHIOHHOTO
psnau
BApHUALMOHHOMN
KpHUBOIN»
Hacnencreennas
W3MEHYUBOCTb.
JlaboparopHas
pabota Ne 7.
«AHanu3 MyTauui y
Tpo30(hUIIBI HA
TOTOBBIX
MUKpOTpenaparax»

0.5

27.04.2027

bubamnoreka I{OK https://m.edsoo.ru/863e8efe

30

31

32

33

T'eHeTHnka yenoBeka

PesepBHBIil ypOK.
O06o06mieHuE 1Mo
TeMe
«HacnencrseHHOCTE
1 H3MCHYHUBOCTD
OpPTaHU3MOBY

Ceneknuns Kak
HayKa U Ipoliecc
MeTtons!
JOCTHIKCHHUS
CEJICKLIUH PaCTeHUN
1 JKMBOTHBIX

04.05.2027

08.05.2027

11.05.2027

18.05.2027

bubnmoreka [{OK https://m.edso0.ru/863e8d78

bubaunoreka I{OK https://m.edsoo.ru/863e9214

bubaunoreka I{OK https://m.edsoo.ru/863e9214



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214

buorexHosorusa xkax

34 oTpacib 1 25.05.2027  BubGmmoteka IIOK https://m.eds00.ru/863e9336
IPOM3BOJICTBA
OBHIEE KOJIMYECTBO
YACOB IIO 34

[TPOTPAMME



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

11 KJIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE HU(POBHIE

Ne Jara
Tema ypoxa Konrpouabnsie IIpakTuuyeckue oOpaszoBaTe/bHbIE
n/n Bceero U3YyYeHUS
padoTbI padoTbI pecypcbl
OBOJIIOINSA U METOEI €8 bub6nmmoreka [IOK
1 1 01.09.2026
U3yUECHUS https://m.edsoo.ru/863ea20e
Uctopus pazsutus bubmuorexa [JOK
2 IpEICTaBICHUN 00 3BOJIOLUH 1 08.09.2026 https://m.edsoo.ru/863e9570
bubnunoreka LIOK
M 1 15.09.202
3 HpOSBOITIOMA 5.09.2026 https://m.edso0.ru/863e9cle
[Tonynauus Kak 31eMeHTapHas
€MHULA BUJIA U HBOJIFOLIUU.
bubnuoreka [IOK
4 o] 1 . 22.09.202
Jlaoparopras padora N 05 09.2026 https://m.edso0.ru/863e99c6
«CpaBHEHHE BUJIOB 110
MOP(OJIIOTHUECKOMY KPUTEPHUIOY
JBIOKyILIME CUIIBI
bubnmorexa LIOK
5 1 29.09.2026
(o1€MEHTApHbIE GAKTOPEL) https://m.edso0.ru/863e9da4
HBOJIIOLIUN
EcrecTBenHsblIi 0TOOp U ero bubmuoreka [IOK
6 1 06.10.2026
(bopMEI https://m.edsoo.ru/863e9ed0
Pe3ynbTatel sBOMIONMN:
IPUCTIOCOOTIEHHOCTh OPTaHU3MOB
¥ BUJ1000pa3oBaHUe.
b K
7 JlaGopatopHnast paborta Ne 2 1 0.5 13.10.2026 nbmmorexa LO

«Onucanue NpucrnocoO0IeHHOCTH
OpraHu3Ma 1 €€ OTHOCUTEIIBHOTO
XapakTepa»

https://m.edso0.ru/863e9fde



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

Hanpasnenus u nytu

bubnunorexa LIOK

8 20.10.2026
MaKpO3BOJFOLIMH https://m.edso0.ru/863e9cle

9 HeobpaTumocTs 3BOTIONNN 10.11.2026

10 Ucrtopus }f(I/IBHI/I Ha 3emMJie u 17.10.2026
METO/IbI €€ U3y4eHHUS
['unoresbl npoucxoxaAeHUS Bu6mumoteka [JOK

11 24.10.202
KU3HH Ha 3emiie 0.2026 https://m.edso0.ru/863ea5a6

12 Pa3BuTue )ku3Hu Ha 3emiie 1o 01.12.2026 bubnuoreka [IOK
3paM | Mepruoiam https://m.edsoo.ru/863ea6be
OCHOBHBIE 3TaIlbl 3BOJTIOIUU
pPacTUTEIBHOTO U KUBOTHOTO

13 mupa. [Ipaktuaeckas padorta No 1 05 08.12.2026 bubnnoreka [JOK
«M3yueHne UCKOMaeMbIX https://m.edsoo.ru/863ea8bc
OCTaTKOB PAaCTCHUU W )KHBOTHBIX
B KOJUICKITHSX)

14 CoBpeMeHHas cuctema 15.12.2026 bubnmnorexa [JOK
OpPraHUYeCcKOTO MUpa https://m.edsoo.ru/863ea48e
DBOJTIOIHS YETTOBEKA bubmuorexa [IOK

15 22.12.2026
(aHTpOTIOTeHE3) https://m.edsoo.ru/863eac2c
JIBroxkymiue cuibl (pakTopsl) bubmmnoreka HOK

16 29.12.2026
AQHTPOTIOreHe3a https://m.edsoo.ru/863ead44

17 OCHOBHBIE CTa/IUU IBOIOLIUU 12.01.2027
YyelnoBeKa

18 YenoBeueckue pacel 1 10.01.2027 bubnuotexa [JOK
NPUPOIHBIC aaNTaIllii YeToOBeKa https://m.edso0.ru/863eaea2
PesepBHeIit ypok. O60011IEHNE TTO

19 TeMe «BO3HHKHOBEHHE U 26.01.2027

pa3BUTHE KU3HU Ha 3eMIIe»



https://m.edsoo.ru/863e9c1e
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

20

DKoJorus Kak HayKa

02.02.2027

21

22

Cpenpl oOuTanus u
HKOJIOTHYECKUE (PaKTOPbI

AObuoTtndeckue (HaKTopsl.
JlaGopaTopnast pabota Ne 3.
«Mopdodomnoruueckue
0COOEHHOCTH pacTeHUH H3
Pa3HBIX MECT OOUTAHHUS.
JlaGopaTtopnast pabota Ne 4.
«BnusHue cBeTa Ha POCT U
pPa3BHUTHE YEPEHKOB KOJICYyCa)

0.5

09.02.2027

16.02.2027

bu6numoreka [IOK
https://m.edso0.ru/863eafec

bub6nmmoreka [IOK
https://m.edso0.ru/863eb10e

23

24

25

buotnyeckue pakTopsl

DKOJOTUYECKUE XapaKTEPUCTUKHI
nomynsuun. [TpakTudeckas
pabota Ne 2 «IToacuér
MJIOTHOCTU MOMYJISIUNA Pa3HbIX
BHJIOB PAaCTCHUI»

Coo0b1ecTBa OpraHu3MoB —
OMOIIeHO3

0.5

02.03.2027

09.03.2027

16.03.2027

bubmuoreka [IOK
https://m.eds00.ru/863eb348

bubnmorexa LIOK
https://m.eds00.ru/863eb46a

26

DKOJIOTHYECKHUE CUCTEMBI
(3KOCUCTEMBI)

23.03.2027

bubmmoteka IIOK
https://m.edso0.ru/863eb46a

27

28

OcHoBHBbIE NIOKa3aTENN
3KOCHCTEMBI. JKOJIOTHYECKHUE
nupamusl. CBOMCTBA
skocucreM. Cykieccus

HpI/IpOI[HLIC 9KOCHCTECMbI

13.04.2027

20.04.2027

but6mmorekxa [IOK
https://m.edso0.ru/863eb5fa

29

AHTpOHOFeHHI)Ie 9KOCHUCTEMbBI

27.04.2027



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa

buocdepa — riobanpHas bubmmoreka [JOK
1 4.05.2027
30 9KOCHCTEMA 3eMITH 04.05.20 https://m.edsoo.ru/863ebb5e
3aKOHOMEPHOCTHU bubmmoreka [JOK
31 1 08.05.2027
CYIIIECTBOBaHHS OHOCHEPHI https://m.edsoo.ru/863ebd16
32 YenoseuecTBo B Onocdepe 1 11.05.2027
3emiu
Cocy1iecTBoBaHUE TTPUPOJIBI U bubmmoreka [JOK
33 1 18.05.2027
YeJI0BEYECTBA 8.05.20 https://m.edsoo.ru/863ebale
PesepBHeIit ypok. O000IICHHE
34 teMbl «Coo01iecTBa u 1 25.05.2027
9KOJIOTHYECKUE CUCTEMBI»
OBUIEE KOJIMYECTBO YACOB I10 34 5

I[TPOTPAMME



https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e




MMPOBEPSEMBIE TPEFOBAHMUS K PE3YJIbTATAM OCBOEHMSI OCHOBHOM
OBPA3OBATEJILHOM ITIPOT'PAMMBI

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTe/IbHOM NMPOrPaMMBbl CpelHero 001ero o0pazoBaHus

CdhopmupoBaHHOCTH 3HAHUN O MECTE W POJHM OMOJOTHH B CUCTEME
HAyYHOTO 3HAHUS €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU
COBPEMECHHOM €CTECTBEHHO-HAYYHOH KapTUHBI MHpa M HAyYHOTO
MHUPOBO33PEHUS; O BKJAJE POCCUHCKUX W 3apyOekKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OHONOTHH; (DYHKIIMOHAIBHOW TPaMOTHOCTHU

YCJIOBCKA I pCHICHUS ) KU3HCHHBIX 3a1a4

YMeHue packpblBaTh COJAEpKAHHE OHOJIOTUYECKUX TEPMUHOB U
MOHSITHIA: )KU3Hb, KJIETKA, OPraHU3M; MeTa0oau3M (0OMEH BEUIeCTB U
MpeBpallleHHe SHEPruu), roMeocTa3 (caMmoperyisius), YpOBHEBas
OpraHH3aIMs KUBBIX CUCTEM, CAMOBOCIIPOU3BEACHUE (PEIPOAYKIINSA),

HACJICACTBCHHOCTb, USMCHYUBOCTD, POCT U PAa3BUTUC

YMenue  uznaratb ~ Ouonoruueckue — Teopud  (KJIETOYHAs,
XpOMOCOMHasi, MyTaunoHHas), 3akousl (I'. Mennens, T. Moprasna,
H.W. BaBunoBa) u yueHus (0 IeHTpax MHOroo0Opasus U
OPOUCXOXKAEHUS  KylnbTypHbIX  pacrenuii H.M.  Basunosa),

OMpCACIIATh 'PaHUIBI UX TPUMCHHUMOCTH K )KHUBBIM CUCTCMaM

VYMeHue BiaZeTb METOAaMU HAy4YHOTO TIIO3HaHWs B OHOJOrHH
(HaOmro/IeHNe W OMMCAHME JKUBBIX CHUCTEM, IPOIIECCOB M SIBICHUU;
OpraHM3ansi M TpoBeJeHUE OHOJOrMYECKOro 3KCIEPHUMEHTa,
BBIIBJKEHUE  TUIIOTE3bl;  BBIABICHUE  3aBUCUMOCTH  MEXIY
U CCIIEyEMbIMHU BEJIMYUHAMH, 00BsICHEHUE HOJIyYEHHBIX
pe3ynbTaTOB, HCIOJIB30BAHHBIX HAy4YHBIX IIOHATHH, TEOpPUA U
3aKOHOB; YMEHHE JeJaThb BBIBOJbl HAa OCHOBAaHUM IOJYyYEHHBIX

pe3yJbTaTOB)

10 KJIACC

Kon
NMpoBepPsIEeMOro
pe3yJbTara

1

2

3

4

5

YMeHue BBIIETATh CYIIECTBEHHBIE TPU3HAKH BHUPYCOB, KIIETOK
MPOKAPUOT M DJYKAPHUOT, OJHOKJIETOYHBIX M MHOTOKIETOYHBIX
OpraHW3MOB; OCOOCHHOCTH TMPOIIECCOB OOMEHa BEIIECTB W
MIPEBPAICHHUS] SHEPTUU B KJIETKe, (DOTOCHHTE3a, IUIACTHYECKOTO M
OHEPreTHUECKOro  OOMeHa, XEeMOCHHTe3a, MHTO03a, Meio3a,
OTIOIOTBOPEHUS, PAa3MHOXKEHUS, HWHAWBUIYaTbHOTO  Pa3BUTH

opraHu3Ma (OHTOTEHE3)




YMeHue TpUMEHSTh TONyYeHHBbIC 3HAHUS Ui  OOBSICHEHHS
OMOIOTMYECKHUX TPOIIECCOB U SBJICHUM, /IS IPUHATHS MPAKTUICCKUX
pelIeHU B TIOBCEAHCBHOM JKM3HH B IESIX OOCCICUYCHHS
0€30IaCHOCTH CBOETO 3/I0POBbSI M 37I0POBbsSI OKPYXKAIOIIUX JIFOJIEH,
COOJIIOIGHUST HOPM TpPaMOTHOTO IOBEJCHUS B  OKpY’Karoleu
NPUPOJHON cpele; TOHMMaHUE HEOOXOIUMOCTH WCIOIh30BAHUS
JMOCTHDKCHUH COBPEMEHHOW OWOJIOTUM W OMOTEXHOJIOTHH ISt

palruOHAJIbHOI'O IIPUPOAOIIOIIL30BAHUA

VYmMmenue peliaTh 3JICEMEHTAPHBIC I'CHECTUUCCKHUE 3ada4d Ha MOHO- U
I[I/II"I/I6pI/I,I[HO€ CKp€IIUMBAaHUE, CHCIINICHHOC HACIICJOBAHUE, COCTABIATH
CXEMbI MOHOFI/I6pI/II[HOI‘O CKpCIIMBaHUA JJIs MMpEaACKa3saHus

HACJICOJOBaHUS IIPU3HAKOB Y OPraHu3MoOB

YMeHue BBINONHATH Ja0OpaTOpHBIE W TPAKTHYECKHE pPabOTHI,
coOnrofaTh mpaBuiia mpu pabore ¢ y4eOHBIM U JaOOPaTOPHBIM

o0opynoBaHrEeM

YMeHne KpUTHUECKH OLEHUBATh U UHTEPIPETUPOBATH HH(OPMALIHIO
OMOJIOTMYECKOr0  COACpXaHMs, BKIIOYAIOUIYI0 TCEBIOHAYUYHBIE
3HaHUSA W3 pazau4HbIX HcTouHUKOB (CMMU, HaydyHO-momyssipHbIE
MaTepuaibl); dTUYECKHE aCHEKTbl COBPEMEHHBIX HCCIEAOBAHUN B

6I/IOHOFI/II/I, MCAMIINHE, OHMOTEXHOJIOTHH

10

YMeHue co31aBaTh COOCTBEHHBIE MMCHbMEHHBIE M YCTHBIE COOOIICHNS,
0000111251 GMOJIOrHUYECKYI0 MH(POPMAINIO U3 HECKOJIBKUX HCTOYHHUKOB,

TpaMOTHO HUCIIOJIB30BaTh MMOHSATHUHBIN arrapar OHOJIOTHH

11 KUIIACC

Kon
NpoBepsieMoro
pe3yJbTara

IIpoBepsiemble peAMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpaMMBbI CpelHero o01mero 00pa3oBaHus

ChopMupoBaHHOCTh 3HaHUH O MecTe M PoJd OMOJOTMH B CUCTEME
HAyyHOTO 3HAHMUS €CTECTBEHHBIX HayK, B (OpMHpOBaHUU
COBPEMEHHON €CTECTBEHHO-HAyYHOM KapTHHBI MHpPAa W HAY4YHOTO
MHUPOBO33PEHUS; O BKJAJE POCCUHCKUX U 3apyOekHbIX YUEHBIX-
OMOJIOTOB B pPa3BUTHE OHONOTUH; (DYHKIIMOHAIBHOW TIPaMOTHOCTHU

YyeJioBeKa I pelleHus KU3HEHHBIX 3a7a4
YMeHue packpblBaTh COJAEp)KaHHE OUOJIOTHUYECKUX TEPMUHOB U
MOHITHUN: BUJ, MOMYJALMS, FTeHO(OH, SBOIIOIMS, TBUKYIIUE CHIIbI

(paxtopsr) ABOJIIOLINH, IpUCHOCOOIEHHOCTh OpPraHHU3MOB,




BI/II[006pa3OBaHI/I€, OKOJOTHUYCCKHUC q)aKTopBI, OKOCHUCTEMA,
MNPOAYLCHTHI, KOHCYMCHTBI, PCAYLICHTHI, oemnmu INUTaHuA,

AKOJIOTHYECKas MUpaMuia, OrnoreoreHo3, onochepa

YMmenue uznaratb OnoIOrHuecKue TeopuH (IBOMIOLMOHHAs Teopust Y.
JlapBuHa, CHHTeTHYEeCKass TEOpHsl  HBOJIOLMH), 3aKOHBl U
3aKOHOMEpHOCTH (3aposimieBoro cxoacrsa K.M. bapa, uepenoBanus
[JIaBHBIX HanpaiaeHui u myrteit sBomounn A.H. CeBeprioBa, yueHus
o Ouochepe B.M. Bepnaackoro), omnpeneisTb TPaHUIBI WX

IMPUMEHUMOCTH K JKUBBIM CUCTEMaM

VYmenue BJIaACTh METOAaMHM HAYYHOI'O II0O3HAaHHSA B ouoaoruu
(Ha6J’IIOI[eHI/I€ N OIHKCAHUC KXHBBIX CHCTEM, IIPOLICCCOB U HBHCHHﬁ;
opranusanyss MW  HOPOBCACHUC OMOJIOTHYSCKOIO OKCIICPUMCHTA,
BBIIBHKCHHUEC TUIIOTE3BI, BBIABJICHUC 3aBHCHUMOCTH MCKOY
HCCIICAYyECMbIMHU BCINYMNHaMU, 00BsACHEHHE IMOJITYYCHHBIX
pPE3yjIbTaTOB, HUCIHOJB30BAHHBIX HAYYHBIX HOHHTHﬁ, Teopnﬁ n
3aKOHOB; YMCHHC [CJIaTb BbIBOAbI HAa OCHOBAaHHU IIOJTYYCHHBIX

pE3yIbTATOB)

VYmenune BBIJACIATH CYIICCTBCHHBIC IIPpU3HAKH CTpOCHUA
OMOJIOTUYECKUX OOBEKTOB: BHJOB, MOMYJIALWN, TPOIYLEHTOB,
KOHCYMECHTOB,  PEAYIICHTOB, OHOreOlEHO30B U  JKOCHCTEM;
O0COOCHHOCTH  TPOIECCOB  HACJICICTBCHHOH  W3MEHYHMBOCTH,
€CTECTBEHHOTO0 OTOOpa, BHJA000pa30BaHUs, MPUCITOCOOICHHOCTH
OpraHU3MOB, JIEUCTBUS SKOJOTMYECKHX (DAKTOPOB HAa OpraHU3MBbI,
MepeHoca BEHIeCTB W IOTOKAa DJHEPrMH B JKOCUCTEMaAX,
AHTPONIOTEHHBIX M3MEHEHMH B JKOCHCTEMax CBOEH MECTHOCTH,

KpyroBOpOTa BELIECTB U OMOr€0OXMMUYECKUX LIUKIIOB B Onocdepe

YMeHue mpUMEHSTh NOJydyeHHble 3HAHUS Uil  OOBSICHEHHS
OMOJIOrMYECKUX MPOLECCOB U SBJICHUM, /Ul IPUHATHS MPAKTUYECKUX
peleHnii B TMOBCEJHEBHOM JKM3HM B ILensiX oOecredeHus
0€30IacHOCTH CBOETO 37I0POBbS U 370POBBS OKPYXAIOIIUX JIOAEH,
cOONIOAEHUSI HOPM TIpPaMOTHOTO TMOBEACHMS B  OKpY’Karollel
MPUPOJHON cpene; MOHMMaHUE HEOOXOIMMOCTH HCHOIb30BaHUS
JOCTIDKEHUH ~ COBPEMEHHOM  OMOJIOTMM Uil pallMOHAJIBLHOTO

MpUPOAOII0JIb30BAHU A

YMenue peliaTh 3JICMCHTAPHBIC OHOJIOTUYECKHUE 3aaa4u, COCTaBJIATh

CXCMEI MIEPCHOCA BCUICCTB U SHCPTHUU B 9KOCUCTEMAX (I_ICHI/I HI/ITaHI/Iﬂ)




YMeHHue BBITOMHATH J1a0OpaTOpHbIE M IMPaKTHYECKHE pPabOTHI,
coOmoaTh MpaBwiIa mpu padoTe ¢ y4eOHBIM M JIAOOPAaTOPHBIM

obopyIoBaHuEM

YMeHue KpUTUIECKH OIIEHUBATh U MHTEPIPETUPOBATH HHPOPMAITUIO
OMOJIOTUYECKOTO  COJCpKAaHUs, BKIIOYAIONIYI0 IICEBJOHAYYHbBIE
3HaHUS W3 pa3IuyHbIX HUCTOYHHKOB (CMU, Hay4dHO-TIOMYJISIpHBIC
MaTepHuabl); pacCCMaTPUBATh IO0ATBHBIC YKOJIOTHYECKHUE MTPOOIIEMBI
COBPEMEHHOCTH, ()OPMUPOBATH [0 OTHOIICHHIO K HUM COOCTBEHHYIO

IIO3UIIHIO

10

YMmeHue co3aaBaTh COOCTBEHHBIC TUCHMEHHBIC M YCTHBIE COOOIICHUS,
0000111251 OMOJIOTHYECKYI0 HH(POPMAIIHIO U3 HECKOJIBKUX UCTOYHHUKOB,

rpaMOTHO HCII0JIb30BAaTh MMOHSATHUHBIN arrapar OHoJIoruNn




ITPOBEPAEMBIE 2JIEMEHTbBI COAEPKAHUSA

10 KUIACC

Kon

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

1

buosnorns xak HayKa

11

Buonoruss — Hayka o >xuBoil mpupozpe. Poip Ouonoruu B ¢GopMHpOBaHUHU

COBPEMEHHOI Hay4HOIl KapTUHBI Mupa. CuctemMa OMOJIOTUYECKUX HAYK

1.2

2.1

MeTopl MO3HAHUS KUBOW MPUPOABI (HAONIOIEHUE, IKCIIEPUMEHT, OMUCaHUE,
u3MepeHue, kiaccupukalus, MOJEIHpPOBaHUE, CTaTUCTHUYecKas o00paboTka

JTAHHBIX )
JKuBbie cucTeMbl U UX OpraHU3aLUs

JXKussie cucrembl (OMOCHCTEMBI) KaK peaMeT u3ydeHus Ouonorun. CBoWcTBa

OuocucTeM U UX pazHoolOpasue

2.2

YpoBHU opraHu3anuu OMOCUCTEM: MOJIEKYJISIPHO-TEHETUYECKUH, KIETOUHBIH,

OpraHMU3MEHHBIH, MOIMYJISIMOHHO-BHI0BOM, SKOCHUCTEMHBIH, OMOC(hepHBIN

XHUMHYECKUH COCTAB U CTPOCHUE KIIETKH

3.1

3.2

XUMUYECKUN COCTaB KJIETKU. XHUMHUYECKUE DJIEMEHTBhI: MAaKpPOJJIEMEHTHI,
MUKpO3JieMeHThl. Boma u  MuHepanpHble BemecTBa. DYyHKIMU BOABI U

MHUHCPAJIBbHBIX BCIICCTB B KIICTKC. HOI[,Z[CP)K&HI/IC OCMOTHYECKOI'0 OanaHca

benku. CocrtaB u crpoeHue OelKOB. AMHUHOKHMCIOTBI — MOHOMEpPHI OEJIKOB.
He3zameHuMble M 3aMEHUMBbIE AMMHOKHUCIOTHL. AMMHOKHMCIOTHBI COCTaB.
YPpoBHHU CTPYKTYphI OETTKOBOM MOJIEKYIIbI (IEpBUYHAs, BTOPUYHAS, TPETUYHAS U
YeTBepTUYHAsl CTPYKTypa). XUMHUUYECKUE CBOIicTBa OenkoB. buomnornueckue
(byHKIMU OENKOB.

®depMeHThI — OHooruyeckue Karanuzaropsel. CTpoeHne GpepMeHTa: aKTUBHBIN
LHEHTp, cyOcTpatHas cnenupuuHocTb. KodepmenTtsl. Burtamuubl. Ornuuuns

(GhepMEHTOB OT HEOPTAHMUYECKUX KaTaJIN3aTOPOB

3.3

VYrieBoabl: MOHOCAaxapu bl (TIII0K03a, pud03a U Ae30Kcupru003a), Aucaxapu/ bl
(caxapo3a, JlakTo3a) M IoOJUcaxapuibl (KpaxMals, TIJIMKOIEH, LEJUII0JI03a).
buonorndeckue pyHKIUHN YTI€BOOB.

Jlununer:  Tpurnuuepuabl, crepounbl, Qochomunuael. ['mapoduabHO-
ruapodobHbie cBoicTBa. buonormdyeckue QyHkmuu aunuaoB. CpaBHEHHE

YrjieBoao0B, OCJIKOB U JIMTIUIOB KaK HCTOYHUKOB DHCPTHUU

3.4

3.5

Hyxnennossie kucnotsl: JJHK 1 PHK. HykiieoTuasl — MOHOMEpBI HyKJIEMHOBBIX
kucinoT. Crtpoenune u ¢ynkuun JIHK. Crpoenne m ¢dynxnuun PHK. ATO:

CTpOEHUE U (PYHKIHH

I_[I/ITO.IIOF W — HAayKa O KIJICTKE. Knerounas TCOpHH. MeTtoapl HU3YUCHUA KIICTOK




3.6

Krerka kak 1enoctHas xuBas cucrema. OOmue nNpu3Haku KIETOK: 3aMKHYTast
HapykHasi MeMOpana, mojiekynsl JIHK kak reHernueckuii anmapar, cucrema

cuHTe3a OeJka

3.7

3.8

TUIBI KIETOK: dyKapruoTH4ecKas U nmpokapuoTudeckas. OCOOCHHOCTH CTPOSHUS
mpokapuoTuueckor kieTku. Kierounas crenka Oakrepuil. CtpoeHue
JyKapUOTHYECKON KiIeTkH. OCHOBHBIE OTIMYHS PACTUTEIbHOU, KUBOTHOH U

IpUOHOH KIIETKH

[ToBepXHOCTHBIE CTPYKTYpBl KIIETOK — KIJIETOYHAsi CTEHKA, TIMKOKAJIMUKC, HX
¢ynkun. [Tnazmarnyeckas memOpana, e€ coiictBa u pynkuuu. Lutoruazma u
e¢ opranouapl. OgHOMEMOpaHHbIE OPraHOMbI KJIETKH: 3HJOIUIa3MaTHYecKas
cetb (BIIC), ammapar ['ombmxu, Jm30coMmbl. [lolyaBTOHOMHBIE OpTraHOUIBI
KJIETKW: MUTOXOHAPUH, TUTacTUAbL. [IponcxoxaeHne MUTOXOHAPUNA U TTACTH/I.
Buner mmactun. HememOpaHHBIE OpraHOWABI KIETKH: PHOOCOMBI, KJICTOYHBIH

LOCHTP, pCCHUYKHU, KT'YTUKH. (DYHKI_II/II/I OpraHonaoB KJICTKH. Bxirouenus

3.9

SAnpo — perynsaTopHblil 1eHTp kieTku. CTpoeHue siapa: siaepHas 0005104Ka,

KapuoIuiasma, XpoMaTuH, AAPbIIIKO. XpOMOCOMBI

3.10

4.1

TpchnopT BCIICCTB B KIICTKEC
X(I/IBHC,HGSITGHBHOCTL KIJICTKH

OOMeH BemIecTB, WM METa00aU3M. ACCUMIIISIMS (TUTACTUYECKHH OOMEH) U
JUCCUMMJIALINAS (SHEPTeTHYECKUii OOMEH) — JIB€ CTOPOHBI €IUHOTO Ipoliecca
metabonu3ma. Tunsl 0OMeHa BemecTB: aBTOTPO(HBIN 1 reTepoTpodHbIid. Poib

(bepMeHTOB B OOMEHE BEIIECTB U MPEBPAIICHUN YHEPTUH B KIIETKE

4.2

®dotocunte3. CreToBas u TeMHOBas pa3bl porocuuTesa. Peakunn hoTocunTesa.
OddextuBHoCcTh PoTocuHTe3a. 3HaUeHUE HOTOCHUHTE3A AJS KU3HU Ha 3emiie.
BnusHue ycnmoBuii cpeapl Ha (POTOCHMHTE3 U CHOCOOBI MOBBIIIEHUS €ro
IIPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocuHTe3. XEeMOCHHTE3HPYIoNIHe OaKTephH. 3HAYeHHUE XEMOCHHTE3a JIJIs

JKA3HU Ha 3emiie

4.3

4.4

DHepreTHYeckuii oOMeH B KieTKe. PaciiersieHue BeIIECTB, BBIJCICHHE U
AKKyMYJIUPOBaHHE DSHEPTUM B KJETKe. JTambl HHEPreTHYEeCKOro oOMeHa.
I'muxonus. bpoxkenue u ero Buasl. Kucinoponnoe okucieHue, Uil KJIETOUHOE

npixaHue. DPpGeKTUBHOCTh SHEPTeTUYECKOro 0OMeHa

Peakuun wmarpuuHoro cuHrte3a. [enernudeckas wunHdopmamms u JHK.
Peanuzamnus renetndeckoit nHpopManuu B KieTke. [ eHETHYECKUN KOA U €ro
cBoiicTBa. Tpanckpuniwms — matpuuHbiii cuate3 PHK. Tpancnsus — buocunres

6enka. Koguposanue amunokucnot. Posib pubocom B 6ocuHTe3e Oenka




4.5

5.1

5.2

Hexknerounsie ¢opmbl xu3Hu — BUpychl. Mctopus otkpeitusi Bupycos (.U.
WBanoBckuii). OCOOCHHOCTH CTPOCHUS W KHU3HEIEATCILHOCTH BHPYCOB.
baktepuodaru. bonesnu pacteHuil, >KUBOTHBIX U YENOBEKAa, BbI3bIBAEMbIE
Bupycamu. Bupyc ummynonedunura yenosexa (BUY) — Bozoyaurens CITN/a.

[IpodunakTrka pacpocTpaHeHUs] BUPYCHBIX 3a00JICBaHUI
Pa3mHOXeHUE ¥ HHIUBUAYAITBHOE Pa3BUTHE OPTaHU3MOB

KitleTounblii WK, WIM >KA3HCHHBIM LUK KiIeTkd. MHTepdaza u MHTO3.
[Ipoueccel, nmporekaromue B uHTEpdase. Perumkamnus — peakiuus MaTpHIHOTO
cunreza JIHK. Crtpoenme XpomMocoMm. XPOMOCOMHBIM HAa0Op — KapHOTHIL.
JlunionIHBIE W TAalUIOMAHBIA ~ XPOMOCOMHBIE  HAOOpBL.  XPOMATHIBI.
[utonornyeckne OCHOBBI PA3MHOXKEHUS W HWHIUBUIYAIBHOTO Pa3BUTHUS
OpraHU3MOB.

Henenne knetkn — murto3. Ctaguu muto3a. [Ipomeccsl, nmpoucxonsuiye Ha

Pa3HbIX CTAAUAX MHUTO34. buonornyeckuii cMBICT MUTO3a

@®opMbl pa3MHOKEHHsI OpraHU3MOB: Oecrioyioe U MojoBoe. Bumasl Oecmonoro
Pa3MHOXKCHHUS: JEeNICHWE HaJBOE, MOYKOBAaHME OJHO- M MHOTOKJICTOYHBIX,
CIIopooOpa3oBaHue, BETeTaTHBHOE pPa3MHOXXEHHE. HckyccTBeHHOE

KIIOHMPOBAHUEC OPraHU3MOB, €0 3HAYCHHUEC JJIA CCIICKIINU

5.3

5.4

[TooBOE pa3MHOKEHUE, €T0 OTJIIMYHUS OT OECIIONIOTO.
Meiio3. Cragum meiio3a. IIporecchl, MpoucXosdnue Ha CTaAusaX Meio3sa.
[ToBenenne xpomocoMm B Meiose. Kpoccunrorep. buonornueckuii cMbici u

3HaYeHNe Meno3a

["ameTorenes — nporecc 00pa3oBaHus MOJOBBIX KJIETOK Y )KUBOTHBIX. [TosioBbIE
JKECJIE3bl: CECMCHHUKHU U ANYHHUKU. O6pa3OBaHI/Ie M Pa3sBUTHUC ITOJIOBBIX KJIECTOK —
ramer (CriepMaTo30M/1, sIMIIeKIeTKa) — cliepMaTorenes u ooree3. OcobeHHOCTH

CTPOCHUA SIAIEKIIETOK U CIICpMATO30HU10B. OHJ'IOI[OTBOpCHI/Ie. HapTCHOFCHC3

5.5

WunuBuayanbHoe  pa3BuTHE  (OHTOreHE3). OMOpHOHANIbHOE  pa3BUTHE
(sMOpuorenes). Otarbl SMOPUOHATILHOTO PA3BUTHS Y IO3BOHOYHBIX KUBOTHBIX:
npoOieHue, racTpyisiys, opranorenes. IloctambpuonansHoe pasputue. Tumsl
MOCTAMOPHUOHAIBHOTO Pa3BUTHSA: MPsIMOE, HENpsiMoe (JIMUuMHOuYHOe). BrnusHue
Cpezbl Ha pa3BUTHE OPraHU3MOB; (DaKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE
YPOJCTBA.

Poct m pasButue pacteHuil. OHTOTE€HE3 IBETKOBOIO DPACTEHHS: CTPOCHHUE

CEMCHHU, CTaIUN PA3BUTHUA

HaCJ'IeI[CTBeHHOCTI) 1 USMCHYUBOCTDb OPraHN3MOB

6.1

[Ipenmer n 3agaun reneTuku. Vicropus pa3BUTHS F'eHETUKHU. BKiaa poccHiickux

U 3apyOCXHBIX YyUY€HBIX B Pa3BUTHE TEHETUKH. METOIbl TEeHETUKH




(ruOpUIONIOTHYECKUN, LUTOTCHETUYECKUH,  MOJICKYISIPHO-TEHETUYECKHIA).
OcHOBHBIE T€HETUUECKHE IOHATHS. | eHeTHYecKasi CUMBOJIMKA, UCIIOJIb3yEMasl B

cxXeMmax CKpCI_HI/IBaHI/Iﬁ

6.2

6.3

3aKOHOMEPHOCTH HACJIeIOBaHMs MPU3HAKOB, ycTaHOBJIeHHBIE [. Mennenem.
MoHorubpuaHOe CKpenuBaHue. 3aKOH €IMHO00pa3usi THOPHUIOB TIEPBOTO
nokoJjieHus. I[IpaBuino mOMUHUpPOBaHMS. 3aKOH pACIICIJICHUS MPU3HAKOB.
I'unoresa unctorsl ramer. [losIHOE M HEMOJIHOE TOMUHHUPOBAHUE.

JuruOpunHoe cKpemuBanue. 3aKOH HE3aBUCHMOTO HACIIEAOBAHUS TIPU3HAKOB.
[{uToreHeTHYeCKuEe OCHOBBI JTUTHOPUIIHOTO CKPEIIMBAaHUA. AHAIH3UPYIOIICE
CKpemuBanue. Vcronp3oBaHWE — AHAIM3HUPYIOIIETO  CKPCIIMBAHUSA IS

OTIpeieNIeHUs] TEHOTUIIA 0COOH

CuenneHHoe HacienoBaHue npuszHakoB. Pabora T. Moprana no cremnjieHHOMY
HaclIeIOBaHUIO TeHOB. HapymieHue cuelieHuss TEHOB B pe3yibTare
KpPOCCHUHroBepa. XpOMOCOMHasi TEOpHUsl HacJeACTBEHHOCTH. ['eHeTmueckue
KapThl.

I'enernka nomna. XpoMOocOMHOE ompejeieHue oja. AyTocOMbl U I10JIOBbIE
xpoMocoMbl. ['oMorameTHble U rereporaMeTHble opraHu3Mbl. HacnenoBanue

IMPHU3HAKOB, COCIJICHHLIX C ITI0JIOM

6.4

H3meHunBocTh. BUBl H3MEHUMBOCTH: HEHACIICACTBEHHAS M HACIICICTBCHHAS.
Ponbp cpeapl B HEHACHEACTBEHHOW M3MEHUMBOCTH. XapaKTepHUCTHKa
MOAM(UKAIIMOHHOW HW3MEHUYMBOCTH. BapwalvMoHHBIA psii M BapHAIlMOHHAS
kpuBasi. Hopma peaknuu mnpusHaka. KonnuecTBeHHBbIE U KadeCTBEHHBIE

IpPU3HAKU U UX HOopMa peakiinu. ColicTBa MOIU(UKAIIMOHHOW N3MEHYMBOCTU

6.5

HacnencrBenHas, uWiId TIEHOTUIIMYECKAs, HM3MEHYUBOCTh. KoMOuHAaTHBHAaA
W3MEHYMBOCTh. Meiio3 W TONOBOM mMpolecc — OCHOBAa KOMOWHATHBHOU
W3MEHYUBOCTU. MyTallMOHHAas W3MEHYMBOCTh. Kraccudukamus wmyTtanuii:
TE€HHbIE XPOMOCOMHBIE, TEHOMHBIE. HacToTa M MpUYMHbI MyTaliuil. MyTareHHbIe
(dakTophl. 3aKOH TOMOJIOTUYECKUX DPSJOB B HACJIEACTBEHHOM W3MEHYHBOCTH

H.N. BaBusioBa

6.6

I'enetuka denmomeka. KapuoTtun uyenoBeka. OCHOBHBIE METOIbI TE€HETHKH
YeJloBeKa: reHEealOrH4eCKu, OJIM3HEIIOBBIIA, LUTOT€HETUUECKUA,
OMOXMMHYECKHIA, MOJEKYyIspHO-TeHeTHdeckuil. COBpeMEHHOE Ompe/esieHHe
TE€HOTHIIA: TIOTHOTEHOMHOE CEKBEHHPOBAaHUE, TCHOTUITUPOBAHNE, B TOM YHCIIE C
nomornieto [II[P-ananm3a. HacrmencrBenHnple 3a00JieBaHUs YeIOBEKa: TCHHBIC
0ome3Hu, O0JIE3HH ¢ HACIEICTBEHHON MPEIPacoIOKEHHOCTHI0, XPOMOCOMHBIE
0one3nn. CoMaTHyecKue U TEeHepaTHBHBbIE MyTanuu. [[pUHIMIBI 370POBOTO
obpaza JKW3HHU, JAMATHOCTUKH, TPOPHIAKTAKH W JICYCHUS TEHETHYECCKUX

Oose3Hei. Menuko-reHeTHIecKoe KOHCYJIbTUPOBaHHE. 3HaueHue




MCHHHHHCKOﬁ TCHCTUKHU B MNPCAOTBPAIICHHUU W JICUCHUHU TI'CHCTHYCCKUX

3200J1€BaHUI YEJIOBEKA

Cenexuus opranu3MoB. OCHOBBI OMOTEXHOJIOTUU

7.1

7.2

Cenekiusi Kak Hayka MU Tpolecc. 3apOoXACHUE CENEKIMU U JTOMECTHUKAIIMS.
Yyenne H.M. BaBuioBa o0 IieHTpax MNPOUCXOXKICHUS KW MHOTO0Opasus
KYJIBTYPHBIX pacTeHui. L{eHTpbI Mpoucx oK aeH s JOMAIIHUX KUBOTHBIX. CopT,
nopoJa, mrTaMm

CoBpeMeHHBIE METOJIbI CENICKIIMU. MacCOBbIi M MHAMBUIYAJIbHBIA OTOOpPHI B
CEJIEKIIMM pAacTeHMM M KUBOTHBIX. OLIEHKa 3KcTepbepa. biaM3kopoicTBeHHOE
ckpemuBanne — MHOpuAWMHT. Yuctas nuaus. CKpelMBaHUE YUCTHIX JTHHHMA.
['etepo3suc, unu rudbpuanas cuia. HepoacrseHHoe ckpeliiBaHie — ayTOpUIUHT.
Otpanénnas rubpuguzanus u e€ ycrnexu. McKyccTBeHHBI MyTareHes u
MOJYYECHHUE TMOJUILIOUIOB. JIOCTHKEHUSI CEJNEKUHMH PACTCHHM, )KUBOTHBIX H

MHUKPOOPTraHU3MOB

7.3

11 KUIIACC

Kon

buorexHonoruss kak OTpacib MPOU3BOACTBA. [ €HHas WHXXEHEpHUs. OTaIlbl
co3nanus pekomOuHantHOM JIHK m TpaHcreHHbix opranu3moB. KieTtouHas
uHxeHepuss. Kierounele KyJnbTypbl. MUKpPOKIOHAJIBHOE PAa3MHOXKEHUE
pacrenuii. KioHupoBaHME BBICOKONPOAYKTHUBHBIX CEIIbCKOXO03MCTBEHHBIX
OpPraHu3MOB. DKOJOTHUYeCKHe W 3Thdeckue npodiembl. [MO — reHeTnuecku

MOI[I/I(l)I/II_[I/IpOBaHHbIe OpraHru3Mbl

IIpoBepsieMblii JJIEMEHT COAePKAHUSA

DBOJIOLMOHHAS OUOIOTHS

11

DBOJIIOLIMOHHAS TEOPHUs U €€ MECTO B OMOJIOTHH.

CugnerensctBa  sBoaonuu. [lameoHTonornyeckue: IMOCIEA0BATEIbLHOCTD
MOSIBJICHUS] BU/IOB B TMAaJ€OHTOJIOIMYECKON JIETOMHMCH, MEPEXOIHbIE (OPMBI.
buoreorpaguueckue: cxonctBo u paznuuue (ayH u ¢GIOp MaTEpUKOB H
OCTPOBOB. DMOpPHOJIOTHYECKHE: CXOJACTBA M pa3iuyHs SMOPUOHOB Pa3HBIX
BHUI0B IIO3BOHOYHBIX. CpaBHI/ITeHLHO-aHaTOMI/I‘—IeCKI/IeZ T'OMOJIOTUYHBIC,
aHAJIOTUYHBIE,  pYJUMEHTapHbIE  OpraHbl, aTaBU3Mbl.  MomekyasapHo-
OHOXHUMHYECKHE: CXOACTBO MCEXaHU3MOB HACJICACTBEHHOCTH MW OCHOBHBLIX

MeTa0OJIMYECKUX MyTel Y BCEX OPraHU3MOB

1.2

3BOJIIOI_II/IOHHa$I TCOpUA 4. I[apBI/IHa. Hpe,Z[HOCBIJ'IKI/I BO3HUKHOBCHUA

JapBUHM3MA. JIBHKyIME CWIIBI ABOJIIOLMU BUAOB 1o JlapBuHYy (M30bITOYHOE




13

pa3sMHOXKEHHE TPU OTPAaHUUEHHOCTH PECYPCOB, HEONPEAEIEHHAs H3MEHYUBOCTb,
60opb0a 3a CylIeCTBOBaHUE, ECTECTBEHHBIH 0TOOD)
Cunrernueckass teopus osBosmonuu (CTD) M OCHOBHBIE €€ IOJIOKEHHUS.

MuxkposBosmtonus. [Tomynsmus Kak eIMHAIA BUAA U SBOJIOUH

14

1.5

JBwxymue cuibl ((pakTopsl) IBOJIOLMU BHIOB B IMpupoae. MyTanMOHHBIH
nporecc U KOMOMHATHUBHAS U3MEHYUBOCTh. [lOmysIiioHHbIE BOJHBI U Ipei(
reHoB. M3omsnust 1 murpanus. EcrecTBeHHbIN 0TOOp — HaIpaBISIFOIIMKN (akTop
HBOIONNHU. POPMBI €CTECTBEHHOTO 0TOOPA.

[IpucnocoOaeHHOCT, OpPraHU3MOB KakK pe3yiabTaT H3Bojouuu. [Ipumepsl
MPUCTIOCOOTICHUN Y OPraHu3MOB. ApoMOP(O3bI U UANOANANTALINH.

Bun u  BumooGpazoBanue. Kpurepunm  Buga.  OcHOBHblE  (OpPMBI

BHI000pa30BaHus: reorpaduueckoe, IKOIOrHIecKoe

Maxkpospomtorusi.  Dopmbl  IBONIIOLMM:  (UIETHYECKas, JAUBEPreHTHas,

KOHBCPI'CHTHAs, I1apaljiCIbHasd. HCOGpElTI/IMOCTB 3BOJIFOIIUH

2.1

2.2

2.3

Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 3eMile

JloHayuHble TPEACTABICHHUS O 3apOXICHUM >KU3HU. HayuHble THIOTE3bI
BO3HUKHOBEHHUS JKM3HM Ha 3emsie: abuoreHe3 W mMaHcHepMusa. XHUMHUYECKas
SBONIONHUS. DKCHEPUMEHTAIBHOE TOJATBEPKACHHE XUMHUYECKON SBOJIOIUU.
HauanpHbie 3Tanel 6uosorundeckoit 3Bomoruu. I'umnoreza PHK-mupa. Ilepsoie

KIJICTKHU U UX 3BOJIFOIIUA. (DOpMI/IpOBaHI/IC OCHOBHBIX I'PYIIII J)KUBBIX OPraHu3MOB

Pa3Butne xu3Hu Ha 3emusie mo 3pam u nepuonaM. Karapxeil. Apxeiickas u
npotepo3oiickass 3pel. Ilanmeo3oiickas 3pa u e€ mnepuoabl: KeMOpHICKHA,
OPJIOBUKCKHW, CHJIYPUHUCKUW, JI€BOHCKUH, KAaMEHHOYTOJbHBI, MEPMCKHUM.
Me3so30iickas 3pa U €€ epruoabl: TPUACOBBIN, FOPCKUI, MEJIOBOM.

KaiiHo3oiickass 2pa W €€ Tepuoapl: TNAJCOTCHOBBIM, HEOT€HOBBIN,
AHTPOIOTeHOBbIN. XapaKTepUCTHKAa KJIMMAaTa U TEOJIOTMUECKHUX IIPOLIECCOB.
OCHOBHBIE 3TaIlbl BOJIOLUU PACTUTEIBHOTO U )KUBOTHOTO MUpa. ApoMOpP(O3bl
y pacTeHHi W >KMBOTHBIX. [losiBIEeHME, pacuBeT M BbIMHUpAHHUE I'PYINI KUBBIX

OpraHu3MoOB

Cucrema OpraHM4YecKOro MHUpa Kak oOTpakeHune -HBoiouud. (OCHOBHbBIE

CUCTCMATUYCCKUC I'PYIIIBI OPTaHU3MOB

2.4

DBOJIIOLMS YelIoBeKa. AHTPOIOJIOTHS Kak Hayka. Pa3Butue npeacTtaBieHUil o
MIPOUCXOXKJACHUHM YeJoBeKa. MeTonbl m3ydeHusi aHTtpomnoreHe3a. CxXoacTsa u

pasjinuus 4CJIOBCKA U KUBOTHBIX. CucreMaTH4eCcKOE IOJI0KESHHIE YSI0BEKA.




JIBroxymue cuisl (hakTopsl) aHTponorene3a. HacineactBeHHas N3SMEHYMBOCTD U
ecTecTBeHHbII 0TOOp. OOmiecTBeHHBIN 00pa3 *KHU3HH, M3TOTOBJICHUE OpPYIUil

TpyJa, MBIIIIJICHUE, PeUb

2.5

2.6

3.1

OCHOBHBIE CTaZUU U BETBH JBOJIOLMHM 4YEJIOBEKAa: aBCTPAJIONUTEKH, UermoBek
ymenslid, YenoBek mNpsAMoOXonsdmui, YenoBeKk HeaHIAEpTAIbCcKui, Yenosek
pa3yMHblid. Haxoku nckomaeMbIx OCTaHKOB, BpeMs CYLIECTBOBaHMs, 001acTh

pacrpocTpaHeHust, 00bEM TOJIOBHOTO MO3Ta, 00pa3 )KU3HU, OPYAUS

YenoBeueckne packl. OCHOBHBIE OOJIBIINE PAChl: €BPOIEONIHAs (eBpa3uiickast),
Herpo-aBcTpajiouHass  (PKBaTOpHalbHas),  MOHIOJIOMJIHAs  (A3MATCKO-
amMepHuKaHcKas). UepTsl MPUCHIOCOOIEHHOCTH MPEICTABUTENCH YEIOBEYECKHX
pac K ycIOBMsM cyuiecTBoBaHus. EnuHcTBO uenoBeueckux pac. Kpuruka

pacu3ma
OpranusMbl 1 OKpyXkarouias cpeaa

OKojorus Kak Hayka. 3aJladyd U pa3Jelibl SKOJIOTMH. MeToabl 3KOJIOIMYEeCKUX
uccleoBaHuM.  DKoylornyeckoe  MupoBo33peHue.  Cpenpl  oOMTaHUS

OpraHu3MoOB: BOJHA, HA3CMHO-BO3AyIIIHA, ITIOUYBCHHAs, BHYTPUOPIraHU3MCHHAA

3.2

Okonorudeckue ¢akrtoppl. Knaccudukanus skomorudeckux — (akTOpoB:
abnoTtnyeckrne, OMOTHYECKHE W AHTPONOTeHHbIE. JIeWCTBUE HSKOIOTHYECKUX

(hakTOpOB HA OPTaHU3MBI

3.3

AbuoTtnueckue (pakTopel: CBET, TeMIEpaTypa, BIAKHOCTb. POTONEPHOIN3M.
[IpucnocoOneHust OpraHu3MoB K JEUCTBUIO a0MOTHYECKUX (PaKTOPOB.

buonorunueckue PUTMBI

3.4

3.5

buotnueckue gaxtopsl. Buabl 6MOTHUECKHX B3aUMOEHCTBUI: KOHKYPEHIINUS,
XHUIIHWYECTBO, MMapa3uTHU3M, MYTYyaliu3M, KOMMEHCAIU3M (HaxXjJeOHUYECTBO,
KBAPTUPAHTCTBO), AaMEHCAJIM3M, HEUTpaiau3M. 3HayeHHe OHOTHYECKHX

BSaHMOHeﬁCTBHﬁ AJid CYIIECTBOBAHUA OPraHU3MOB B IPUPOJHBIX COO6IIICCTBaX

OKOJIOTUYECKHE XapPaKTCPUCTHUKHU MOITYyJIAINHN. OcHOBHBIE IIOKa3aTcCIn
HnomyJjianuu: 4YuCJICHHOCTL, INIOTHOCTb, POKIAAEMOCTb, CMEPTHOCTb, IMPUPOCT,

Murpanus. JJMHaMuKa YUCIEHHOCTH MOMYJIALMY U €€ Perymsus

COO6H_ICCTBE[ M 3KOJOTMYCCKUC CUCTEMBI

4.1

CoobmiecTBo opranu3smMoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BHUIOBasd,
MPOCTpaHCTBeHHAs, Tpoduueckas (mumieBas). Buapl-momMmuHantel. CBsi3u B

OHoIEeHO3€E




4.2

Dkonorndeckue cucrembl (9kocuctembl). [loHaTme 00 »dKocucTeMe |
ouoreoreHo3e. DYHKIMOHAIBHBIE KOMIIOHEHTHI IKOCHCTEMBI: MPOIYLEHTHI,
KOHCYMEHTBI, peaylueHThl. KpyroBopoT BelIeCTB U MOTOK SHEPruud B
skocucteme. Tpoduyeckue (MHUIEBBIE) YPOBHU SKOCUCTEMEBI. [IuIeBkIe enu u
cetu. OcCHOBHBIE TOKa3aTeid JKOCHCTEMbI: Ouomacca, MPOAYKIIHA.
DKOJOTUYECKHE MUPAMHUJIBI: TTPOTYKIINH, YHCIEHHOCTH, Onomacchl. CBolcTBa

OKOCHUCTEM: YCTOﬁqHBOCTB, caMoperyranusAa, pa3BuTUcC. CYKHGCCI/IH

4.3

4.4

4.5

[IpupoiHbIE 5KOCUCTEMBL. DKOCUCTEMBI 03€P U PEK. DKOCUCTEMA XBOMHOT'O UITN
LIMPOKOJIMCTBEHHOTO JIECa.

AHTpPONIOTEHHBIE ~ JKOCHUCTEMBI.  ATPO3KOCHCTEMBI. YpO03KOCHCTEMBI.
buonorudeckoe u X03sHCTBEHHOE 3HAYCHUE arPOIKOCUCTEM U YPOOIKOCHCTEM.
buopasnoobpazue kak (akTop ycToHumBocTH dKocucTeM. CoxpaHeHHe

OHMOJIOTMYECKOTr0 pa3HooOpasus Ha 3emiie

VYuenue B.M. Bepnanckoro o Oumoctepe. I'panumbl, coctraB W CTpPyKTypa
o6uocdepsl. XKupoe BemectBo u ero pynkuuu. OcodeHHocTH OHOchepsl Kak
ri100anpHOM 3KocHcTeMBbl. JlMHaAMHUecKoe paBHOBECHE M OOpaTHasi CBSA3b B
6uocdepe. KpyroBopoTsl BelecTB M OMOr€OXMMHYECKUE LUKIBI 3JIEMEHTOB

(yrmepopa, azora). 3oHaIBHOCTH OMochepsl. OCHOBHBIE OMOMBI CYIITU

YenosedecTBo B Onochepe 3emin. AHTPOTIOTCHHBIE H3MEHEHHS B Omocdepe.
I'moGaibHbIE YKOJIOTHYECKUE TPOOIIEMBI.
OcHOBa palMOHAJIBHOTO YIOPAaBIEHUS TPUPOAHBIMU pecypcaMH U HX

HUCIIOJIB30BaHUC. I[OCTI/I)KGHI/ISI OMOJIOTUHU U OXpaHa MpHUpOAbI










