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NNOACHUTEJIBHASA 3ATINCKA

IIpu pa3paboTke mporpaMMbl IO OHWOJOTHH TEOPETHYECKYI0 OCHOBY [UIsl OMpeAeNieHHs TMOIXOAO0B K
(hopMupoBaHHUIO copepikaHus yaeOHOTo mpenaMera «buonorus cocTaBmin: KoHIenTyanbHble nonoxeruss ®I'OC COO
0 B3aUMOOOYCIIOBIEHHOCTH IeNeW, COAEepaHWs, pe3yabTaroB OOydeHHs M TpeOOBaHWN K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB, TOJIOKEHUS 00 OOMMX HEeIsIX W MPUHIUIAX, XapaKTEPHU3YIONINX COBPEMEHHOE COCTOSIHHE CHCTEMBI
cpemHero obmiero oopasoanus B Poccuiickoit @eaepalini, a Takke MOJIOKEHHSI 0 CIIeIUGUKe OMOIOTHH, €€ 3HAYCHUH
B TIO3HAaHWW JKUBOW TPHUPOABl W OOECTIeUeHUH CYNIECTBOBAaHHUS dHeloBedeckoro obmecTBa. (COrjacHO Ha3BaHHBIM
MOJIO’KEHUSIM, OTIpe/ieNIeHbI OCHOBHBIE (DYHKIIHH MTPOTPaMMBI IO OMOJIOTHH U €€ CTPYKTypa.

IIporpamMma mo Owonormm Ma€T TpPEACTAaBIEHHE O IENAX, 00 OOmIel cTpareruu OOydeHHs, BOCIHUTAHHUS U
pasBuTus oOydarommxcs cpeacTBaMu ydeOHoro mpenmera «buomorws», ompemenser oO0sf3aTeNbHOE NPEIMETHOE
COJZlepKaHue, ero CTPYKTypy, pacipeieieHre 1Mo pa3iesiaM H TeMaM, PEKOMEHAYEMYIO TOCTIeI0BaTeIbHOCTh H3yUeHHS
y49e0HOTO MaTepualia ¢ y9€TOM MEXIPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTHKH 00pa30BaTeIbHOTO IpoIiecca,
BO3PACTHBIX OCOOCHHOCTEH 00yUarOIuXCsl.

B nmporpamme no 6HONOTHH TakKe YYUTHIBAIOTCS TPEOOBaHMS K TUIAHUPYEMBIM JTMYHOCTHBIM, METANpeIMETHBIM
W TOpeAMETHBIM  pesyilbTaraM oOydeHHsT B  (OpPMUPOBAHWM OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEIHHOM
JesITeTbHOCTH/YIeOHBIX AEUCTBHI 00YYAIOLIMXCS 10 OCBOCHHIO COCPIKaHMUs OMOJIOTHIECKOTO 00pa30BaHusI.

B mporpamme mo Ouonoruu (10-11 xmaccel, 0a30BbI YPOBEHb) pealM30BaH MPHHILUI MPEEMCTBEHHOCTH B
W3YyYCHUU OMOJIOTHH, OJlarojaps yeMy B HEl NMPOCMaTpUBACTCsl HAINPABJICHHOCTh HA PA3BUTHE 3HAHWMN, CBS3aHHBIX C
(I)OpMI/IpOBaHI/IeM €CTCCTBECHHO-HAYYHOI'0O MHUPOBO33PCHHA, LNCHHOCTHBIX OpI/IeHTaHI/Iﬁ JIUMYHOCTH, OKOJOIHYCCKOI'O
MBIIUICHHS, IPEACTABICHUI O 3J0POBOM 00pa3e KHM3HU U OEPEeKHBIM OTHOILICHUEM K OKpPYKaloIIeH MPUPOIHON cpee.
[TosTOoMy Hapsiy ¢ M3ydeHHEeM OOIeOMOIOrHYECKUX TEOPUH, a TAaKKe 3HAHUH O CTPOCHUH KHMBBIX CHCTEM Pa3HOTO
panra MU CymiHOCTH OCHOBHBIX IPOTCKAIOIIMX B HHUX IPOLECCCOB B IIpOrpamMme I10 6I/IOJIOI‘I/II/I YACICHO BHUMAHUC
HCIIOJIb30BAHUIO ITOJIYYCHHBIX 3HAaHUU B HOBCCI[HCBHOﬁ JKU3HU JId pCeIICHUSA MNPUKIAAHBIX 3aga4, B TOM 4YHCIIC:
HpO(bI/IJ'IaKTI/IKI/I HaCJICACTBCHHBIX 3a6OJ'ICBaHI/II71 YCIOBCKa, MCAUKO-TCHECTUYCCKOI'O KOHCYJIbTUPOBAHUA, O6OCHOBaHI/I$1
9KOJIOTHYECKH 1eJIeCO00pa3HOro MOBEACHUS B OKPY)KAIOLICH MPUPOJHON Cpee, aHanu3a BIUSHHSA XO3SMMCTBEHHOM
ACATCIIBHOCTH YC€JIOBCKA Ha COCTOAHUC MPUPOAHBIX U HCKYCCTBCHHBIX 9KOCUCTCM. Ycunenne BHUMaHUSA K HpI/IKJ’IﬁI{HOﬁ
HaNpaBJIEHHOCTH y4yeOHOro mnpeaMera «bHONOTHS» MPOAWKTOBAHO HEOOXOIUMOCTBIO OOCCTICUCHHsT YCIOBUH IS
pelleHrss OJHOM W3 aKTyalbHBIX 3aJlad IIKOJBHOTO OHOJIOTMYECKOT0 00pa3oBaHUs, KOTOpas MpeAroiaraeT
(hopMupoBaHHE Yy OOYYAIOIIMXCS CIOCOOHOCTH aJalTHPOBAaThCS K M3MEHEHUSM JIMHAMHYHO Pa3BUBAIONICTOCS
COBPEMEHHOT'0 MHpA.

buonorust Ha ypoBHe cpemHero oOmero ooOpa3oBaHUs 3aHMMaeT BaxkHoe Mecto. OHa obecrieumBaeT
(hopMupoBaHUE y 00yJarOIINXCS MPEICTABICHUI 0 HAyYHOW KapTHHE MHpA, pacuupseT u 0000maeT 3HaHUS O KUBOM
MpHUpoJIe, €€ OTIMYUTENFHBIX MPU3HAKAX — YPOBHEBOW OpPTaHHM3AIMH W JBOJIONHU, CO3MAET YCIIOBUS JUIS: TTO3HAHUS
3aKOHOB KHBOU MPHUPO/IEI, hOpMUPOBaHUs (HYHKIIMOHAIBHON TPaMOTHOCTH, HABBIKOB 3/JOPOBOTO M O€30IacHOTo oOpasza
YKU3HU, KOJIOTHYECKOTO MBIIIJICHHS, IEHHOCTHOTO OTHOIIEHHSI K )KUBOU IIPUPOJIE M YEIOBEKY.

Bonpiioe 3HaueHne OWOIOTHS MMEET TaKKe JJISl PElIeHUS BOCIUTATEIBHBIX M Pa3BUBAIOIIUX 33724 CPETHETO
o0mrero o0pa3oBaHus, CONMANM3ANNN 00yJarmuxcsa. M3ydeHne 6uonoruu odecriednBaeT yCIoBUs st (JOPMHUPOBAHUS
WHTEIUICKTYaIbHBIX, KOMMYHUKAIIMOHHBIX ¥ WH(QOPMAIIMOHHBIX HABBIKOB, ACTETHYECKOW KYIbTYPHI, CIHOCOOCTBYET
WHTETpanuyd OWOIOTWYECKNX 3HAHWHA C TPEJCTABICHUSMHU W3 JPYTUX y4eOHBIX TPEIMETOB, B YaCTHOCTH, (PH3HKH,
XUMUU U reorpadun. HazBaHHBIE MOJOKEHUS 0 MpeAHAa3HAYeHNH yueOHOro npeamera «buosorus» cocTaBuii OCHOBY
JUISL OTIpelieNieHHs MOAX0M0B K OTOOpY M CTPYKTYPHPOBAaHHUIO €ro COJEepKaHus, MPEACTaBICHHOIO B MPOrpaMMe IIo
ouosiorum.

Ot0op coxpepkanus y4eOHoro mnpeamera «buosorus» Ha 0a30BOM ypPOBHE OCYHIECTBIEH C MO3MULUH
KYJITYPOCOOOPa3HOr0 MOAXO0Ja, B COOTBETCTBUM C KOTOPHIM OOy4YaroUIMecsl NOJDKHBI OCBOMTH 3HAHUS M YMEHHMSA,
3HaYMMBbIe JUIS QOPMHUpPOBaHUS OOLIEH KyJIbTYphl, ONPEICIISIONINE aAeKBAaTHOE MOBEICHUE YEJIOBEKAa B OKPYKArOIIEH
NPUPOAHON cpelie, BOCTpeOOBaHHbIE B MOBCEAHEBHOM XH3HM M NMpakTHYecKoi aearenbHocTH. Ocoboe MecTo B 3TOU
CHCTEME 3HaHUH 3aHUMAIOT JIEMEHTBI COACPKaHMs, KOTOPBIE CIyKaT OCHOBOH AJisi (JOPMUPOBAHHUS NPEACTABICHUN O



COBPEMEHHOH €CTeCTBEHHO-HAYYHOH KapTHHE MHUpa M IICHHOCTHBIX OPHEHTALMUSX JIMYHOCTH, CHOCOOCTBYIOIIMX
TyMaHH3alul OMOJIOTUYECKOro 00pa3oBaHHUA.

CTpyKTypupOBaHHE COJiepXaHusi y4yeOHOro MaTephaia B MporpamMMe Mo OHOJOTMU OCYLIECTBICHO C YUETOM
NPUOPUTETHOTO 3HAUCHHS 3HAHUH 00 OTIMYUTEIBHBIX OCOOCHHOCTSX KUBOW MPUPOJIBL, O €€ YPOBHEBOM OpraHu3aliuy 1
9BOJIIOIMH. B COOTBETCTBMHM € STHM B CTPYKType Y4eOHOTO mnpeaMeTa «bHONOTHs» BBIACICHBI CIEIYIOLIHE
cojepxarenpHble JuHUH: «buonorus kak Hayka. Metoabl HayyHOro mnosHaHus», «Kierka kak Owuonoruyeckas
cucremay, «Opranusm Kak Ouojorudyeckas cuctemay», «CucremMa 1 MHOrooOpasue OpraHndecKoro MUpay, « IBOIIOLHS
KUBOHU MPUPOIBI, «IKOCHCTEMBI M IPUCYIINE UM 3aKOHOMEPHOCTH.

Lens u3yyenus yueOHoro npeamera «buosnorus» Ha 6a30BOM ypOBHE — OBNaJCHUE 00YUaIOLUIMMUCS 3HAHUSAMH O
CTPYKTYpHO-(YHKIIMOHAILHONW OpraHW3alliyl KUBBIX CHCTEM DPA3HOTO paHra M MPHUOOpPETEeHHWE YMEHHWH HCIOJIb30BaTh
9TH 3HAHUS 11 TPAMOTHBIX JEMCTBUM B OTHOLICHUH OOBEKTOB JKUBOW IMPUPOMABI U PELICHUS PA3IMYHBIX KU3HEHHBIX
mpooem.

JocTtwkenne nenu usydeHus: yueOHoro npeamera «buonoruspy Ha 6a30BOM ypOBHE 00€CII€UHBACTCS PEIICHHEM
CIICAYIOIINX 3a7ay:

OCBOCHHE O0YYaOLIMMUCS] CUCTEMbI 3HAHUHM O OHMONOTHYECKUX TEOPHAX, YUCHHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX,
TUIIOTE3aX, MpPaBUIIaX, CIYKallUX OCHOBOH Ui (DOPMHPOBAHUS IPEINCTABICHUH O €CTECTBEHHO-HAY4YHOW KapTHHE
MHpa, O METOJaX Hay4yHOrO IO3HAHMS, CTPOEHHH, MHOTOOOpasHMM M OCOOCHHOCTSIX JKMBBIX CHCTEM Pa3HOTO YpPOBHS
OpraHu3alliy, BBIAAIOIINXCSA OTKPBITHIX U COBPEMEHHBIX HCCIEI0BaHUsIX B OMOJIOTHY;

¢dbopMupoBaHHe y 00y4yaromnuxcs NO3HABATEIbHbBIX, HHTEIIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH B Ipolecce
aHajM3a JAaHHBIX O MYTSAX Pa3BUTHA B OMOJOTMM HAay4YHBIX B3TJISIOB, MIACH M MOAXOAOB K M3YYEHHUIO )KHMBBIX CHUCTEM
PasHOro ypOBHS OpTaHU3allY;

CTaHOBJICHHE Y 00YyJarOIIUXCs OOMIel KyIbTYpPbl, (DYHKIIMOHAIBHON TPaMOTHOCTH, Pa3BUTHE YMEHUH OOBICHATH
U OLICHUBATh SIBJICHUS OKPY)KAIOLIET0 MHpa XHBOH IMPHUPOABI Ha OCHOBAaHMM 3HAHWN M OIBITA, MOJYYEHHBIX HpPU
W3y4eHUHN OMOIIOTHH;

¢dbopMupoBaHe y 00yyaromnuXcs yMEHHH WIIIOCTPUPOBATh 3HAYCHHE OMOJIOTMYECKUX 3HAHUHM B NMPAKTUYECKOM
JESITeIbHOCTH YEJIOBEKa, PA3BUTHH COBPEMEHHBIX MEIULIMHCKUX TEXHOJIOIUH 1 arpoOHOTEXHOIOTUH;

BOCIIUTaHUE YOEKAEHHOCTH B BO3MOXKHOCTH IIO3HAHMS YEJIIOBEKOM JKMBOM NPHUPOIBI, HEOOXOOUMOCTU
OepesKHOr0 OTHOLICHUS K HEH, COOMIOAEHUS STHYECKUX HOPM IPH IIPOBEACHIH OMOJIOTHYECKUX MCCIIEOBAHUIA;

OCO3HAHHE IIEHHOCTH OHMOJIOTMYECKUMX 3HAHWHA JJIs1 TOBBILICHUS YPOBHS SKOJIOTHYECKOW KYJIBTYpBI, IS
(hopMHUpOBaHUS HAYYHOT'O MUPOBO33PEHHUS;

MpUMEHEHUE TNPHOOPETEHHBIX 3HAHWNW M YMEHHMH B TOBCEIHEBHOW XU3HHU JUIS OIEHKH IOCIEICTBHI CBOEMH
JEeSITETbHOCTH 110 OTHOIIEHHIO K OKpYXKaloliel cpenie, COOCTBEHHOMY 3JI0POBBIO, 00OCHOBaHME W COOIIOJEHUE Mep
poUIaKTUKY 3a00JIeBaHUH.

B cucreme cpemnero oOmero oOpasoBanusi «buomnorusi», uzydaemas Ha 0a30BOM YpOBHE, SIBISETCS
00s13aTeIHHBIM YIeOHBIM MPEIMETOM, BXOJSIIIUM B COCTaB IIPEIMETHOM 001acTn «ECTeCTBeHHO-HAYYHBIE TPEIMETHI.

Junst m3ydenus: Ouosnoruy Ha 6a30BOM ypoBHE cpeliHero obmiero oopa3zoBanusi oTBoauTcs 68 yacos: B 10 kiacce —
34 gaca (1 gac B Henenio), B 11 kiracce — 34 gaca (1 yac B Heziemro).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Tema 1. buoJsiorns kak Hayka.

Buonorus kak Hayka. CBs3b OMOJIOTHH C OOIIECTBEHHBIMH, TEXHUUYECKUMH U IPYTHMH €CTECTBEHHBIMH HAyKaMH,
¢unocodueii, STUKOI, ScTETUKON U paBoM. Ponb Onosnorun B popMupoBaHnU COBpEeMEHHON Hay4IHOU KapTHHBI MUPA.
CucreMa OMOIOTHYECKHUX HAYK.

MeToapl TO3HAHHUSA >KUBOM NpPUPOABI (HAOMIOAEHHWE, SKCIEPUMEHT, OMMCaHUe, W3MEpeHHe, Kiaccu(UKaus,
MOJIETUPOBAHUE, CTATUCTHYECKAsE 00pabOTKa JaHHBIX).

JdeMoHcTpanum:

[optpetst: Y. HJapsun, I'. Mennens, H. K. Konbsuos, . Yorcon u @. Kpuk.

Tabnuiel 1 cxeMbl: «MeToAbI TO3HAHUS KUBOW PUPOIBD).

JlabopaTopHbIe H MpaKkTUYeCKHe padoThI:

[Mpaktuaeckas padora Ne 1. «/crnons30BaHre pa3iMYHBIX METOJIOB IPU U3YUCHUH OHOIOTUYECKUX 00BEKTOBY.

Tema 2. /KuBble cucTeMBbl M UX OPraHu3anms.

JKussble cuctembl (OMOCHCTEMBI) KaK IpeAMET U3yueHus 0ronorun. OTIuYne KUBBIX CUCTEM OT HEOPTaHM4YeCKOH
MIPUPOJIBI.

CaoiicTBa OMOCcHCTeM W WX pa3HOOOpaszve. YPOBHH OpraHU3alMH OHOCHCTEM: MOJEKYJSPHBIN, KIIETOYHBIH,
TKaHEBBII, OpTraHM3MEHHBIN, TTOMYIIAIINOHHO-BUIOBON, IKOCUCTEMHBIHN (OMOTe0lIeHOTHIECKHI), OnochepHBIi.

JdeMoHcTpanum:

Tabnuie! 1 cxembl: «OCHOBHBIEC IPU3HAKH KU3HI», «YPOBHU OPraHU3ALMH )KUBOU IPUPOABI.

O6opynoBanue: mosenb monekynsl JJHK.

Tema 3. XumMHYecKMil COCTAB U CTPOEHUE KJIETKH.

XVUMHUYECKMH C€OCTaB KIETKH. XHMHAYECKHE JJEMEHTBI: MaKpOdJIEMEHTBl, MHKPOVIEMEHTH. Boma u
MHUHEpAJIbHBIE BEILECTBA.

OyHKIMM BOJIBI U MUHEPAIIBHBIX BELIECTB B KieTke. Ilognepxanne ocMoTryeckoro 0anaHca.

benkun. CoctaB u cTpoeHue OenKoB. AMHUHOKHCIOTBI — MOHOMEpH! OenkoB. He3ameHHMble M 3aMEHHMMBIE
AMHHOKHUCIIOTBI. AMHHOKHCIIOTHBIH COCTaB. YPOBHH CTPYKTYpbl OENKOBOW MOJEKynbl (HepBUYHAsl, BTOPUYHAS,
TpPEeTUYHAas ¥ YeTBEPTHYHAsI CTPYKTypa). XUMHUYeCKHe cBoiicTBa OenkoB. buonornueckue GyHkunm Oenkos.

®epmeHTsl — Ounonormyeckue KaTtaau3atopel. CrpoeHue (epMeHTa: aKTUBHBIA LEHTp, CcyOcTpaTHas
cneun¢uunocts. Kopepmentsl. Buramunsl. OTnnanst pepMEHTOB OT HEOPTaHUYECKUX KaTalu3aTOPOB.

YrieBoapl: MoHOcaxapuabl (TJIOKO3a, pubo3a M JIe30KCMpuO03a), Aucaxapuabl (caxaposa, JaKTo3a) |
noJucaxapuasl (KpaxMal, IIIHKOTeH, LeJlIi003a). bruonornueckue GpyHKUNU yIriaeBoaoB.

Jlunuapr: Tpurimuepuasl, dochonunuapl, crepounsl. 'napodunsHo-ruapodoOHBIe cBoOMicTBa. bronorunueckue
¢ysknuu munuaoB. CpaBHEHUE YTIICBOAOB, OSIIKOB U JINMHJIOB KaK HCTOYHUKOB SHEPTHH.

Hykneunnossie kucnotsl: JTHK u PHK. Hykneotuasr — MoHOMEpHI HYKIIEMHOBBIX KUCIOT. CTpoeHne U (pyHKINN
JHK. Crpoenne u ¢pynkunu PHK. Buast PHK. AT®: ctpoenue u GpyHKIUH.

[uromorust — Hayka o kierke. KieTowuHass Teopus — mpuUMep B3auMOJICHCTBUsSL WaeH W (aKTOB B HAydYHOM
MO3HaHUU. MeToAbI H3yYeHHS KIETKH.

Kierka xak mienoctHas xuBasi cucrema. O0mye MpuU3Haky KIETOK: 3aMKHYTas Hapy»KHasi MeMOpaHa, MOJIEKYJIbI
JHK xak remetndeckuii anmapar, cucteMa CHHTe3a OesKa.

Tunsl KIETOK: dyKapuoTHdeckas W mpokapuorndeckas. OCOOEHHOCTH CTPOCHHS MPOKAPUOTHUECKON KIIETKH.
Knerounas crenka Oaktepuii. CTpoeHHE dyKapHOTHYECKOH KieTku. OCHOBHBIC OTIUYUSI PACTHUTENBHOW, KHBOTHOW H
TpUOHON KIIETKH.

[ToBepxHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHas CTEHKA, TIHKOKaJIWKC, WX ¢yHKuuH. [lmazmarmdeckas
MemOpaHa, e€ cBoiictBa u (yHkimu. lluromnazma u e€ opraHowasl. OgHOMEeMOpaHHbBIE opraHoujbl kKiuetku: JDIIC,
anmapat ['ompmku, nu3ocoMbl. [lomyaBTOHOMHBIE OpraHOWAB! KJIETKH: MHUTOXOHIPHH, TUAacTHAbl. I[IpomcxoxmeHue



MUTOXOHIApUHA W TuiacTui. Buapl mnactua. HememOpaHHBIe OpraHOMIBI KJIETKHA: PUOOCOMBI, KJIETOYHBIA LEHTP,
HEHTPHOIIN, PECHUYUKH, KI'YTHKH. DyHKIIMN OPraHoNIOB KIETKH. BKiIroueHwus.

Anpo — perynstopHbIi neHTp KineTku. CTpoeHue siapa: siaepHas 000JI0uKa, KapHoriia3mMa, XpOMaTHH, SIPBIIIKO.
XPpOMOCOMBI.

TpaHCTIOPT BELIECTB B KIIETKE.

JdeMoHcTpanum:

Iloptpetsi: A. JleBenryk, P. I'yk, T. llIsann, M. llInelinen, P. Bupxos, [Ix. Yorcon, ®. Kpuk, M. Yunkunc, P.
®panknul, K. M. bap.

Hduarpammel: «PacmpeneneHie XMMAYECKUX 3JIEMEHTOB B HEXHBOHM Mpupoae», «PacmpeneneHne XHMMHUYECKUX
JJIEMEHTOB B KHBOU MPHUPOICY.

Tabmuuer u cxemsl: «llepuonnueckass TaOnuua XUMHYECKHX 3JIEMEHTOB», «CTpOEHHE MOJIEKYJBl BOJBD»,
«buocunTe3 Oenka», «CTpoeHme MoJeKkynsl Oenka», «Ctpoenume ¢epmentay, «HykmemHoBple kucnorsl. JJHK»,
«Ctpoerne monekyisl AT®», «CTpoeHne SyKapuOTHYECKOW KIeTKn», «CTpoeHue KMBOTHOW KIIETKM», «CTpoeHue
pacTUTenbHON KIeTkny», «CTpoeHne IPOKapuOTHIECKON KIETKNY, «CTpoeHue aapa KIETKN», «YTIEeBOABD?, «JIumuas.

O6opynoBaHHe: CBETOBOM MHKPOCKOI, OOOpyAOBaHWE i MpOBEIeHWs HaONIOJCHWH, W3MEpeHuH,
IKCIIEPUMEHTOB, MUKPOIIPENapaThl paCTUTEIbHbIX, )KUBOTHBIX U OaKTepHaIbHBIX KIETOK.

JlaGopaTopHbIe M MPaKTHYeCKUe PadOTHI:

Jlaboparopnas pabora Ne 1. «/3ydeHne KaTaJIUTHYECKOW aKTHBHOCTH ()EPMEHTOB (Ha MpUMeEpEe aMUIIa3bl WIIH
KaTaia3el)».

Jlaboparophas pabota Ne 2. «M3ydeHne CTpPOCHUS KIETOK PACTEHUH, )KUBOTHBIX U OaKTepUil IO MUKPOCKOIIOM
Ha FOTOBBIX MHUKPOIIpEnapaTax 1 X ONUCAHUEY.

Tema 4. /KuzHenesiTeIbHOCTh KJIETKH.

OOMeH BemecTB, WIH METa0OIU3M. ACCUMIIIALUS (TUTACTUIECKH OOMEH) M JTUCCUMIIIAIUS (PHEPTeTUIECKUIA
00MEeH) — JIB€ CTOPOHBI €IUHOTO TpoLecca MeTaboan3Ma. Poib 3aKOHOB COXpaHEHHSI BELIECTB U SHEPTUH B IOHUMaHUH
MeTaboan3Ma.

Tunsl oOMeHa BemecTB: aBTOTPOGHBINA U reTepoTpodHEIi. Pons dhepMeHTOB B 0OMEHE BEIIECTB U MPEBPAIICHUH
SHEPTUH B KIIETKE.

®orocunres. CeroBast 1 TeMHOBasA ¢a3bl poTocunresa. Peakun gorocunresa. IdhhekTHBHOCT POTOCHHTE3A.
3HavyeHue QOTOCHHTE3a AJIS JKU3HU Ha 3emie. BiusiHue ycioBuii cpesl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILICHUS €TO
NPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHH.

XemocuHTe3. XeMOCHHTE3upYyIoliye OakTepuu. 3HaYeHHUe XeMOCHHTE3a IS )KU3HU Ha 3emie.

OHepreTudecknii 0OMeH B KieTke. PaciernieHne BemecTs, BbICICHUE U aKKYMYJIMPOBAaHHE YHEPTUH B KIIETKE.
Oranbl 3HepreTndeckoro obmeHa. ['nmukonu3. bpokenwe W ero Bunbl. KuciiopogHoe OKHCIIEHUE, WIH KIETOYHOE
neixanue. OxucnutenbHoe hochopunupoBanue. DPPEeKTUBHOCTH SHEPTETUIECKOTO OOMEHA.

Peaknum marpuynoro cunresa. ['enerndeckas nHpopmanus u JJHK. Peanuzanus renernueckoit napopmanuu B
kieTke. ['eHeTnyeckuili koj u ero cBoiictBa. Tpauckpunuus — matpuunblii cunaTe3 PHK. Tpancnsaunus — 6umocuHTe3
Oenka. Dranbl Tpancysauuy. KogupoBaHue aMUHOKKUCIOT. Posb pubocoM B OrMocuHTE3e Oelka.

Hexnerounsie (opmbl ku3HU — BHpYCHl. Mctopus otkpwiTust BupycoB (/1. M. MBanoBckuii). OcobeHHOCTH
CTPOCHUS W >KU3HEHHOTO IMKIJIAa BHPYCOB. bakreprodaru. bone3nn pacteHui, )KUBOTHBIX M Y€JIOBEKA, BHI3BIBAEMEIC
BUpycamu. Bupyc mmmynonedpunura yenoseka (BUY) — Bozoyaurens CIINla. OOpaTHas TpaHCKpUIIIHS, peBepTasza u
unHTterpasa. [IpodunakTrka pacnpocTpaHeHus BUPYCHBIX 3a00JeBaHU.

JdemoHcTpanuu:

TToptpersr: H. K. Konbuos, . U. iBanoBckuii, K. A. Tumupszes.

Tabmumer u cxembl: «Tumsl muTaHus», «Mertabomm3my, «MUTOXOHAPU», «IHEPTETHUSCKHA OOMEH»,
«Xmopormacty, «®orocunTe3», «Ctpoenne [JHK», «Crtpoenme um dyHKIIMOHMpOBaHHWE TreHa», «CHHTE3 Oekay,
«[enernueckuii Koy, «Bupyce», «bakreprodarn», «CrpoeHue u xxu3HeHHsiid mukn upyca CI1M/]a, 6akrepuodara,
«Permmukanus JTHK».



ObopynoBanue: Momenu-ammiukanuu «Ynsoenne HK wu tpanckpummusi», «buocunre3 Oenka», «CtpoeHune
KJIETKW», MoJenb cTpykTypsl JTHK.

Tema 5. Pa3MHOKeHHe M HHAMBUAYAJIbHOE PAa3BUTHE OPTraHU3MOB.

Krnetounslit UK, WK KU3HEHHBIN UK KieTku. HTepdasza n mutos. IIpoueccsl, mpoTekaromye B HHTEphase.
Permmukanus — peaknust marpuuHoro cunte3a JIHK. Crpoenume xpomocoM. XpoMOCOMHBIH HaOOp — KapUOTHIL
JunnouaHelii ¥ TalUIOMOHBIA XPOMOCOMHBIE HaOOpbl. Xpomaruabl. LluToNormyeckre OCHOBBI Pa3MHOXKEHHS H
WHAMBHTyaJIbHOTO Pa3BUTHSI OPTaHU3MOB.

Henenne knetku — wmuto3. Cramguum Muto3a. llpoueccel, NpoHUCXOAsIIME HA pa3HBIX CTaAuAX MHUTO3a.
buonornueckuii CMbICI MUTO3A.

[TporpamMmMupyemasi THOEIb KJIETKH — alloONTO3.

@DopMbl pa3MHOKEHHs OPraHU3MOB: Oecrosioe U I0J0Boe. Buapl Gecrosioro pa3MHOXKEHUS: [IeleHHE HaIBoOe,
NIOYKOBAaHUE OAHO- W MHOIOKJIETOYHBIX, CIIOPOOOpa30oBaHUE, BEreTaTMBHOE pa3sMHOXeHHe. VICKyccTBeHHOE
KIIOHHPOBAHNE OPTaHU3MOB, €I0 3HaYCHHE AJIS CEJICKIINN.

[lonoBoe pasMHOXXEHHE, €r0 OTIAUYHS OT OECIOIOrO.

Meiio3. Cragun meiioza. Ilpouecchl, npoucxoasiiue Ha cragusx Mmeiosa. IloBegeHue xpoMocoMm B MeHo3e.
Kpoccunrosep. buonoruueckuii cMbICi U 3HAaUEHHE MEH03a.

I'ameTorenes — mporecc 00pa30BaHUs MOJIOBBIX KJIETOK Y KUBOTHBIX. [107I0BBIE XKeme3bl: CEMEHHUKH U SUYHUKU.
OO0pa3oBaHne W pa3BUTHE IOJOBBIX KJIETOK — raMeT (CHepMaro30ui, SHIEKIeTKa) — CIIePMaTOreHe3 M OBOTCHE3.
Oco0eHHOCTH CTPOCHUS SHIEKIIETOK 1 criepMaTo3onoB. OmiogoTBopenue. [lapreHorenes.

NupuBumyansHOE pa3BuTHE (OHTOreHe3). OMOpHOHAIEHOE pa3BuUTHE (dMOpHOTreHe3). DTambl IMOPHOHAIEHOTO
PasBUTHS y MO3BOHOYHBIX KMBOTHBIX: ApOOJICHHE, racTpymauus, opranoredes. IloctamOpuonansHoe passute. Tursl
NOCT3MOPUOHANBHOTO PA3BUTHS: NPsSMOE, HempsAMoe (IMYMHOYHOE). BriusHue cpenbl Ha pa3BUTHE OPraHU3MOB,
(akTopbl, CHOCOOHBIE BBI3BIBATH BPOXKAEHHBIE YPOICTBA.

Poct u pasBuTHe pacTeHnil. OHTOreHe3 [IBETKOBOI'O PACTEHUSI: CTPOEHUE CEMEHU, CTaJIUN PA3BUTHSL.

JdeMoHcTpanum:

Tabmutst 1 cxembr: «DOPMBI pa3MHOXKEHHUST OPTaHU3MOBY, «/|BOIHOE OIIIIOJOTBOPEHHUE Y IIBETKOBBIX PACTCHHID,
«BereraTnBHOE pa3MHOXKEHHE pacTeHHD», «[lemenue xietku Oaktepuin», «CTpoeHHe MONOBBIX KIETOK», «CTpoeHue
xpoMocombl», «Kinerounsli nukim», «Pemmukauus JHK», «Mutosz», «Meito3», «lIpsmoe U HempsiMoe pa3BUTHUEY,
«I"ameToreHe3 y MIEKONUTAIOIIUX U YelI0BeKa», «OCHOBHBIE CTaINN OHTOTEHE3a.

OO6opynoBaHue: MHKPOCKOI, MHKponpenapatsl «CrepMaTo3ouasl  MJIEKOMUTAIOLIEroy, <« SlHneknerka
MJIEKOTUTaroIIero», «Kapruokunes B KJI€TKax KOpeIllKa JIyKay», MarHuTHas MOZeNb-anruiukanus «JleneHue KieTkuy,
mogens JJHK, Monens MetadazHol XpOMOCOMBI.

JlaGopaTopHble U MPAKTHYECKHE PAOOTHI:

Jlaboparophast pabora Ne 3. «HaOmromeHue MHUTO3a B KJIETKaX KOHYMKA KOpEIIKa Jyka Ha TOTOBBIX
MUKpOIIpernapaTaxy.

Jlaboparophas padota Ne 4. «M3yueHue CTpOCHHUS MOJIOBBIX KJIETOK Ha TOTOBBIX MUKPOITPEIapaTax.

Tema 6. HacjiencTBeHHOCTHh M H3MEHYMBOCTH OPraHM3MOB.

[Mpeamer u 3amaun reHeTUKH. McTOopHs pa3BUTHS TEHETHKH. POIIb UTONOTHH W SMOPHOJNIOTHU B CTaHOBIICHUH
TreHeTHKH. Bxiag poccuiickux U 3apyOeKHBIX yUEHBIX B pa3BUTHE T€HETHKH. METO/Ibl TeHETHKH (THOPUI0IOTHIECKUHA,
[UTOTeHETUYECKUH, MOJIEKYIIpHO-TeHeTn4Yeckuil). OCHOBHBIE TE€HETHYECKHE IOHATHS. | eHeTHueckas CHUMBOJIHKA,
WCIIOJIb3yeMast B CXeMax CKpEIIMBAHHMA.

3aKOHOMEpPHOCTH HAacCJEeIOBaHUS IPHU3HAKOB, ycTaHOBJICHHBIC I'. Mennmenem. MoHOTHOpHUIHOE CKpENTUBaHUE.
3aKkoH eIMHO-00pa3usi THOPHIIOB MEPBOr0 MOKoJieHHs. [IpaBuiio JOMHHUpPOBAaHHWS. 3aKOH pacUICIICHUs MPU3HAKOB.
T'unoresa uncroTel ramet. [TonHOE U HENOJIHOE TOMUHUPOBAHUE.

JurnbpuaHoe ckpenBaHue. 3aKOH HE3aBHCHMOIO HACIEJIOBAaHUS TNPHU3HAKOB. LluTOoreHeTHYecKHe OCHOBBI
JUTHOPHUITHOTO CKpEUIVBaHUs. AHAIM3UpYIOIee CKpeluBanue. Vcnonp30BaHe aHATM3UPYIOIETO CKPEIIUBAHHS IS
oTpezeNieHNs] TEHOTHTIA OCOOH.



CuenyieHHOe HaclienoBaHue mpu3HakoB. PaGora T. Moprana mo CHEMIEHHOMY HacJeIOBaHUIO TEHOB.
Hapymenue crienyieHusi reHOB B pe3yibTaTe KPOCCHHTOBEPA.

XpOMOCOMHas TEOPHSI HACIIEACTBEHHOCTH. | eHETHUECKUE KapThl.

I'enetuka mona. XpoOMOCOMHOE OIpeNeNeHne Mojla. AyTOCOMBI M TIOJOBbIE XPOMOCOMBL. ['oMorameTHble U
reTeporaMeTHble opranu3Msl. HacnenoBaHue NpU3HAKOB, CLEIUIEHHBIX C MTOJIOM.

N3meHnunBoCTh. BUabl N13MEHUNMBOCTH: HEHACTIEICTBEHHAs! U HACJIEICTBEHHAs. Poib cpeapl B HEHACIeACTBEHHOM
U3MEHUYMBOCTH. XapaKTepHUCTUKAa MOAN(DUKAIMOHHON M3MEHUYMBOCTH. BapHalllOHHBIA psI M BapHallMOHHAsl KpUBasl.
Hopma peakunm npusHaka. KonuuecTBeHHbIE M KadyeCTBEHHbIE INPU3HAKM M UX HopMma peakuuu. CBoiicTBa
MOIU(PHUKALNOHHONW N3MEHYNBOCTH.

HacnencrBennasi, uiau reHOTUNHMYECKas, U3MEHYMBOCTh. KoMOWHATHBHAsT M3MEHUMBOCTH. Mei03 M MOJOBOM
MPOIECC — OCHOBA KOMOMHATHBHON M3MEHYMBOCTH. MyTaronHas n3MeHunBocTh. Kitaccudukaims MyTtanuii: TeHHbIE,
XPOMOCOMHBIE, T€HOMHBIE. HacToTa U NMpU4YMHBI MyTauuid. MyTrareHHsle (hakTopbl. 3aKOH FOMOJIOTMUYECKHX PSIIOB B
HacieacTBeHHOU n3MenurnBocty H. V1. BaBunosa.

BHuesinepHas HacneICTBEHHOCTh ¥ H3MEHYHBOCTb.

I'enetuka uwenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOABl TEHETUKH YEJIOBEKA: TIE€HEAIOTMYECKUH,
OJIM3HENOBBIH, ITUTOTCHETHYECKUN, OMOXMMHUYECKHA, MOIEKYJIsIpHO-TeHeTHdeckuil. COBpEeMEHHOE OmpeielieHHe
TeHOTHIIA: TIOJHOTCHOMHOE CEKBCHHPOBaHME, TCHOTUIIMPOBaHWE, B TOM uyHuciae ¢ mnomoumpio [IlIP-ananusa.
HacnenctBennsie 3aboneBaHMs 4eJIOBEKa: I€HHbIE OOJIe3HH, OOJNE3HM C HACIEICTBEHHOW MPenpacloioXeHHOCTHIO,
xpomocomHble Oone3nu. ComaTHyeckue U renepatuBable MyTauuu. CTBonoBbIe KieTku. [IpuHnune! 3m0poBoro oopasa
KU3HH, TUATHOCTUKH, MPOGUIAKTHUKH 1 JICUEHHUS] TeHETUIECKUX Ooie3Heil. MeanKo-reHeTHUeCKOe KOHCYIbTHPOBAaHUE.
3HavyeHue MEANLMHCKON FeHETHUKH B IPEIOTBPALLICHUH U JICUCHUH T€HEeTUIECKUX 3a00I€BaHuU YeTI0BeKa.

JdeMoHcTpanum:

Ioptpersr: I'. Mengens, T. Mopran, I'. ne ®puz, C. C. UerBepukos, H. B. Tumodees-Pecorckuii, H. U.
Basuios.

TaOnuie! n cxembl: «MOHOTHOPUIHOE CKPEIIMBAHKUE U €T0 LIUTOI€HETHYECKAs OCHOBAY, «3aKOH PACLICTIIICHUS U
€ro LUTOI€HETHYECKasi OCHOBA», «3aKOH YHUCTOTHI ramer», «lurnbpuanoe ckpemuyBanue», «Llutonornueckue oCHOBBI
TUTHOPHUIHOTO CKpemmBaHus», «Meiio3», «B3aumoneicTBie aliensHBIX TeHOBY, «l eHeTHueckue KapThl PacTeHUH,
KUBOTHBIX W 4YeloBeKa», «['eHeTnka momna», «3aKOHOMEPHOCTH HacleIOBaHUs, CLEIUIEHHOTO ¢ MojomM», «KapuoTurisl
YeNnoBeKa U JKUBOTHBIX», «Bunsl m3meHumBocTm», «MoaudukanuoHHas u3MeHUMBOCTHY, «HacnemoBanue pesyc-
(akTopay, «I'eHeTHKa rpymnIl KpoBW», «MyTalMOHHAs H3MEHUYUBOCTHY.

OO6opynoBanue: Mojaenu-anmMkanmu  «MoHOruOpuIHOE —CcKpemBanue», «HemomHoe moMuHUpOBaHUEY,
«durnbpugHoe ckpeumBanue», «llepekpécT XpoMocom», MHKPOCKON M MHKporpemnapaT «Jpozoduna» (HOpMa,
MyTaluu GOPMBI KPbIIILEB W OKPACKH Tela), repoapuii «I'opox moceBHONY.

JlaGopaTopHble U MPAKTHYECKHE PAOOTHI:

Jlaboparophast pabora Ne 5. «M3ydeHue pe3yabTaTOB MOHOTHOPHIHOTO W JWTHOPUIHOIO CKPEIIMBAHUS Yy
Jp030( MBI Ha TOTOBBIX MUKPOTIPEIApaTaxy.

Jlaboparophas padora Ne 6. «M3ydyeHre Moau(DUKAIIMOHHON U3MEHUMBOCTH, TIOCTPOSHUE BAPUAIIMOHHOTO Psijia U
BApUAI[MOHHOMN KPHBOID».

Jlaboparophast pabora Ne 7. «AHANN3 MyTalui y Ap030(UIIbI HA TOTOBBIX MUKpOIIpEnapaTax».

[Mpaktuueckas padora Ne 2. «CocTraBiieHHE U aHAIN3 POJIOCIOBHBIX YEIIOBEKaY.

Tema 7. Cejiekuusi oprann3mMoB. OCHOBBI OMOTEXHOJIOTHM.

Cenexius Kak HayKa W TpoIecc. 3apoXk/IeHHe CeleKny 1 nomectukanusa. Yuenue H. V. BaBunoa o neHTpax
MIPOUCXOXKJIEHUSI U MHOT000pa3usi KyJbTYPHBIX pacTeHuil. L[eHTphl MpOMCXOXKIEHUs JOMAaIIHUX >KABOTHBIX. Copr,
MOpo/1a, IMTaMM.

CoBpeMeHHbIE METO/IBI CeJIeKINU. MacCOBBIN M WHANBHIYaJIbHBIA OTOOPHI B CEJEKIIUN PACTEHUN M KUBOTHBIX.
OrmeHKa 3KCTepbepa. bIM3KopoICTBEHHOE CKpemmBanue — HHOpuauHT. YncTas muans. CKpelmmuBaHue YUCTHIX JTHHUI.
I'eteposuc, wnmm rubpuaHas cuia. HepoactBeHHoe ckpemmBanue — ayropuamar. OtnanéHHas rubpummzanus u eé



ycnexu. VICKycCTBEHHBIN MyTareHe3 M INOJY4YeHHE MOJUIUIONAOB. [IOCTHMKEHHS CENeKUUH pacTeHHWH, KUBOTHBIX U
MHUKpPOOPTaHU3MOB.

BuorexHonmorust kKak oTpacib Npou3BoAcTBa. ['eHHas MHKeHepHs. DTambl cozganus pekomOunantoit JTHK u
TpaHCTeHHbIX opraHu3MoB. Kiierounas wumxeHepus. Kietounsle KynbTypbl. MUKpPOKJIOHAJIBHOE pPa3MHOKEHHUE
pactenuii. KimoHnpoBaHue BBICOKOIPOAYKTUBHBIX CEIbCKOXO3SIMCTBEHHBIX OPraHU3MOB. DKOJIOTMUYECKUE U ATHUUYECKUE
npobiemel. MO — reneTHuecKd MOTUPUIMPOBAHHBIE OPTaHU3MBI.

JemoHcTpanuu:

Ioptpetsi: H. U. Basunos, U. B. Muuypus, I'. JI. Kapneuenko, M. ®. 1Banos.

Tabmuuer U cxembl: KapTa «L{eHTpBI MPOMCXOXKICHUS W MHOr000pasusi KyJbTYpPHBIX pacTeHui», «llopoabl
JOMAIITHUX XKUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHHui», «OTtaanéHHas rubpunusanus», «Padorer akagemuka M. ©.
Usanoa», «llomuminonnus», «OObexThl OnorexHomorum», «KierouHsle KyabTyphl U KJIOHHPOBaHHE»,
«KoHCcTpynpoBaHue u nepeHoc reHoB, XpOMOCOM.

O6opynoBaHre: MYJSDKU TDIOJIOB W KOPHETUIONOB JUKUX ()OPM H KyIbTYpHBIX COPTOB pacTeHUil, repOapwii
«CenbCKOX03AHCTBEHHBIE PACTEHUS.

JlaGopaTopHble M MPaKTHYeCKHe PadoOThI:

Okckypeusi «OCHOBHBIE METOIBI U JOCTHKEHHUS CEEKLMN PACTCHUH U )KMBOTHBIX (Ha CEJIEKLMOHHYIO CTaHLUIO,
IUIEMEHHYIO ()epMy, COPTOUCHBITATENBHBIA YUaCTOK, B TEIUIMYHOE XO3SHCTBO, JTa0OPAaTOPHIO arpOyHUBEPCUTETa WIH
HAYYHOTO IIEHTPA)».

11 KJIACC

Tema 1. JBoIIOLMOHHASI OMOJIOTHSI.

IIpeamnocbulkKM BO3HUKHOBEHHS 3BOJIOLMOHHOW TEOPHM. ODBOJIOLMOHHAs Teopuss W €€ MecTo B OHOJIOruu.
BnusiHre 3BONIIOLMOHHON TEOPUH Ha pa3BUTHE OMOJIOTHU U APYTUX HAYK.

CeBugerenbcTBa  dBOJIOIMHU.  IlameoHTonornyeckue:  MOCIENOBATENBHOCTh  MOSBICHHWS  BHIOB B
MAJIEOHTOJIOTMYECKOW JIETOMUCH, TepexonHbie (popmbl. buoreorpadudeckue: cxoncTtBo u pazimuue dayH u ¢iop
MaTEPHUKOB U OCTPOBOB.

OMOpHOJIOrUYecKre: CXOACTBA W Pa3IUyUsi 3MOPHOHOB pAa3HbIX BUAOB IT03BOHOYHBIX. CpaBHHUTENIBHO-
aHaTOMHUYECKHE: TOMOJIOTUYHbIE, aHAaJOIMYHbIE, PYAUMEHTAPHbBIE OPTraHbl, aTaBU3Mbl. MOJIEKYIISIPHO-OMOXUMUYECKHUE:
CXOJICTBO MEXaHM3MOB HACJIEICTBEHHOCTU M OCHOBHBIX META00JIMUECKUX IIyTeH y BCEX OPraHU3MOB.

OpomonmonHas Teopust Y. apsuna. [Ipeanocsuiku BOSHUKHOBEHUS TapBUHU3MA. JBIDKYIME CHIIBI SBOJIIOLMH
BuoB 1o [lapBuHy (M30BITOUHOE DPA3MHOXEHUE INPH OIPAaHHMYEHHOCTH PECYpPCOB, HEONpenes€HHas M3MEHYHBOCTD,
0opnOa 3a cymiecTBOBaHUE, €CTECTBEHHBIN 0TOOD).

Cunretnueckas teopust 3Bomonuu (CTD) u e€ 0oCHOBHBIE MOIOKEHUSI.

Muxpossomonusi. [lomynsiiys kak eIuHULIA BUAA U SBOJIIOLNH.

JBwkymire cuibl ((akTOpbl) 3BOJNIONWH BUAOB B TpHUpoJie. MyTallMOHHBIA Mpolecc W KOMOMHATHBHAS
W3MEHYUBOCTb. [lOMy IsIIMOHHbBIe BOTHBI 1 Apeii] reno. M3omsmums 1 MuTpanusi.

EcrecTBeHHBIN 0TOOp — HampaBmstomuii Gakrop 3Bosonu. opMbl ecTeCTBEHHOTO 0TOOpA.

[Mprcnoco6IeHHOCTh  OPraHW3MOB KakK pe3ysibTaT 3BOJIIOLUWH. [IprMepbl NpUCTIOCOONCHHH Y OpPraHU3MOB.
ApoMopdO3bl U UIHO-a AN TAIH.

Bun wu BugooOpasopanume. Kpurtepunm Buma. OcHoBHble (opMbl BHI000pa3zoBaHus: reorpaduyeckoe,
9KOJIOTHYECKOE.

Makpoapomonisi.  Dopmbl  dBONIONMW:  QUIIETHYECKAs, JWBEPreHTHAs, KOHBEPI'eHTHAs, MapajuielibHasl.
HeoOpaTuMOCTh 3BOJTIOLHH.

[IpoucxoxaeHne OT HECHENUAIM3UPOBAHHBIX TIpeNKoB. [Iporpeccupyromias crenuaniu3anys. AjanTHBHAS
panuanms.

JdemoHcTpanuu:



IToptpetsr: K. JIunnelt, XK. b. Jlamapk, Y. lapsun, B. O. Kosanesckuit, K. M. bap, 9. I'ekkens, ®. Mromnep, A.
H. Cegeprios.

Tabmuuel 1 cxembl: «Pa3BUTHE OpPraHMYECKOro Mupa Ha 3emie», «3apOoJbIIIM ITO3BOHOYHBIX >KUBOTHBIXY,
«ApxeonTepukc», «@opMbl 00pbOBI 3a cyliecTBOBaHUE», «EcTecTBeHHBII 0TOOP», «MHOroo0pasue COpToB pacTeHHI»,
«MHoroo6pasue mOpox  JKUBOTHBIX», «llomymsiumm», «MyTauMoHHass HM3MEHYUBOCTEY», «ApoMopdo3b»,
«Manoanantanumny», «O0mmas aerenepanus», «[Buxymue cuibl sBomonumny, «Kapra-cxema MapmpyTa myTtemectsus Y.
Hapsunay», «bopp0a 3a cymectBoBanue», «lIpucnocodieHHOCTs OpraHu3MoBy, «lI eorpaduueckoe BHI00Opa3oBaHUCY,
«DKOJIOTHYeCcKOe BUA000PA30BAHUEN.

O06opynoBaHue: KOJUIEKLIUS HACEKOMBIX C Pa3IMYHBIMH THUTIAMU OKPacKd, HaOOp IUIOJIOB M CEMSH, KOJUICKLIUS
«[IpuMepbl 3alMTHBIX HPUCTIIOCOOJICHUH Y KUBOTHBIX», MOJAENb «OCHOBHBIC HANPAaBICHUS SBOJIOUHW», OOBEMHAsS
Mozenb «CTpoeHne roJ0BHOIO MO3Ta O3BOHOYHBIX).

buoreorpaguueckast kapra mupa, Koutekuusi «DopMbl COXPaHHOCTH HCKONAEMBIX XHBOTHBIX M PacTECHHID»,
Mozenb anmukanus «Ilepekpéct XxpoMocom», BIaKHBIE NpenapaTsl «Pa3BUTHE HACEKOMOTO», «Pa3BUTHE JNATYIIKH»,
MUKporpenapat «J{pozoduia» (HopMa, MyTaruu (popMbl KPEUTHEB U OKPACKH TEIA).

JlaGopaTopHble M MPaKTHYeCKHe PadoOThI:

Jlaboparopnas padora Ne 1. «CpaBHEeHHE BUIOB 110 MOP(OIOTHIECKOMY KPUTEPHION.

Jlaboparophas padota Ne 2. «Onucanne mpUCIIOCOOIEHHOCTH OPraHU3Ma 1 €€ OTHOCHTEIBHOTO XapaKTepay.

Tema 2. BO3HUKHOBeHHE U Pa3BUTHE KU3HHU Ha 3em.Jie.

JloHay4dHBIE NPENCTaBIECHUSA O 3apOKICHUM JKM3HW. HaydHble MIOTE3bl BO3HHKHOBEHHS >KM3HHM Ha 3eMIE:
abuoreHes U nmaHcrepMusi. XUMUYeCKask SBOJIONMS. AOHMOT€HHBIN CHHTE3 OPraHUYECKUX BEIECTB U3 HEOPTaHUYECKUX.
OKCIIEpUMEHTANBHOE IOATBEPXKICHHE XUMHUECKON »JBoitonuu. HadvanbpHble 3Tambl OHONIOTMYECKOM 3BOJIIOLUH.
I'mmorte3za PHK-mupa. @opMmupoBanre MeMOpaHHBIX CTPYKTYp W BO3HUKHOBEHHE MPOTOKIETKH. [lepBhle KIeTKH U Ux
sBomonusA. @opMHUPOBaHNE OCHOBHBIX I'PYII KHUBBIX OPTaHU3MOB.

PazButue xu3Hu Ha 3emiie o 3paMm u nepuojgaM. Kartapxeil. Apxeiickas u npoteposoiickas 3psl. [laneo3oiickas
spa u e€ MepHoabl: KEMOPHUICKUI, OPJOBUKCKUH, CHITYPUUCKHIA, T€BOHCKUH, KAMEHHOYTOJTBHBIH, IIEPMCKHIA.

Me3so3o0iickas 3pa U €€ nepruoabl: TPHACOBBIN, FOPCKUM, MEJIOBOM.

Kaitno3olickas 3pa u €€ nepuobl: NaneoreHOBbI, HEOT€HOBBIM, AaHTPOIIOT€HOBBII.

XapakTepuCTHKa KiIMMaTa ¥ TEeO0JOrHYecKHX mpoueccoB. OCHOBHBIE 3Talbl 3BOJIIOLMH PAaCTUTEIBHOIO H
KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHUil W JKMBOTHBIX. llosiBjieHMe, pacuBeT W BBIMHpPAHHME TPYII >KUBBIX
OpraHU3MOB.

Cucrema OpraHM4eCKOTro MHpa Kak OTpakeHue 3BOMIOIMHA. OCHOBHBIE CHCTEMATHYECKHE TPYTIIbl OPraHU3MOB.

OBOIONMS 4esnoBeKa. AHTPOIOJOTHS Kak Hayka. Pa3BUTue MNpeACTaBIeHUA O MPOUCXOXKICHHH YelOBEKa.
MeTtonpl nM3ydeHus: aHtpororeHeza. CXOACTBa M paziuuvs YeJOBeKa M KUBOTHBIX. CHCTEMaTHYeCKOe IOJIOKEHHE
YyeJloBeKa.

Jewkynie cuibl ((akTopbl) aHTponoreHesa. HacnencTBeHHass W3MEHUYHMBOCTh W €CTECTBEHHBIH OTOOD.
OOmiecTBeHHBII 00pa3 KU3HU, H3TOTOBICHHE OPYAUN TPy, MBIIIJICHUE, PeUb.

OCHOBHBIE CTaIMW U BETBU 3BOJIIOIMU YEIOBEKA: aBCTPAIONHUTEKH, UenoBek yMmenslid, YemoBeK MpsiMOXOSIINH,
YenoBek HeaHnepranbckuii, YenoBek pa3ymHbIii. Haxoiku MCKOMAaeMbIX OCTAaTKOB, BpEMs CYIIECTBOBaHHS, 00JIaCTh
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPYAHUSL.

Yenoseueckne packl. OcHOBHBIE OOJBIIUME pAachl: €BpOINEOWAHAs (€Bpas3WiiCKas), Herpo-aBCTPaJOUIHAsS
(oxBaropuanbHasi), MOHTOJIOWHAs (a3WaTcKo-aMepuKaHckas). YepThl MPUCIOCOOJICHHOCTH  MpeicTaBUTEICH
YEJIOBEYECKHX pac K YCIOBUSAM CyllecTBOBaHUS. EnquHCTBO "enoBeueckux pac. Kpurnka pacusma.

JdemoHcTpanuu:

IToptpetsr: ®@. Pemu, JI. [Tactep, A. . Onapun, C. Mumnep, I'. FOpu, Y. Japsus.

Tabmmme! u cxembl: «Bo3ankHoBeHe COTHEYHOM CHCTEMBD», «Pa3BuTHE OpraHu4IecKoro Mupa», «PacturenpHas
KIeTkay, <«OKuBoTHas xietka», «lIpokapmorndeckass kieTtka», «CoOBpeMEHHas CHCTEMa OPTraHHYeCKOTO MHpay,
«CpaBHEHHE aHATOMHUYECKUX 4YepT CTPOSHHS 4YelloOBeKa W 4YelOBEKOOOpasHbIX 00e3bsH», «OCHOBHBIE MecTa



MaJICOHTOJIOTMYECKUX HAXOIOK MPEIKOB COBPEMEHHOTO YeTIOBeKay, «JlpeBHere moau», «JIpeBaue moamy», «Ilepsoie
COBpEMEHHBIE JIIOAN», «YeJI0BeUeCKUe pachly.

Ob6opynoBanne: Mymspku — «llpoucxoxngenne  yemoBeka»  (OIOCTBI  aBCTpaJONHUTEKa, UTEKAHTPOIIA,
HeaHJepTablla, KPOMAaHbOHIA), CIECTNKH I H300paKeHUS KaMEHHBIX OpYAHMH IMEpPBOOBITHOTO YeloBeKa (KaMHH-
YOonmepsl, pyOwia, ckpebia), TeoXpoHOJOrHyecKas Tabnuna, KojuleKuusi «DopMbl COXPaHHOCTH HCKOIAEMBIX
JKUBOTHBIX U PaCTECHHID.

JlabopaTopHbIe H MpaKkTUYecKHe padoThI:

[Tpaktuueckas padora Ne 1. «/3ydeHne HCKOTIAEMBIX OCTATKOB PACTEHUH M YKMBOTHBIX B KOJUICKIIHAXY.

OKcKypeus « OBOJIONMS OPraHMUECKOT0 MUpa Ha 3emJie» (B €CTeCTBEHHO-HAYYHBIN UM KpaeBeIUeCKUN My3eil).

Tema 3. OprannzMsl H OKpy:Kaomas cpeaa.

OKonorusl Kak Hayka. 3ajaddl ¥ pas3zenbl 9KOJOruu. MeTonbl 3KOIOTHYEeCKUX HCCIEJOBAaHUH. DKOJIOIHYEeCKOe
MHPOBO33PEHHE COBPEMEHHOT'0 YEJIOBEKA.

Cpenpl 00MTaHUS OPraHU3MOB: BOJIHAs!, HA3€MHO-BO3AYILIHAs!, IOYBEHHAs!, BHYTPHOPTaHN3MEHHAS.

Oxonornueckne (akTopel. Kiaccubukarmms 5>KOIOTHMYecKHX (aKTOpPOB: a0HMOTHUYECKHE, OMOTHYECKHE |
aHTpoImoreHHsle. /leficTBue HK0IOrHYecKuX (PakTopoB Ha OPraHNU3MBIL.

AbuoTtnyeckue (akTOpbl: CBET, TEMIEparypa, BiIaxHOCTb. DoTonepuoamnsM. llpucnocobnenns opraHusMoB K
JecTBUI0 abnoTHYecKuX (pakTopoB. buonornyeckne puTMel.

buoTtnueckne ¢akropel. Bumsl OMOTHYECKNMX B3aMMOAECWCTBUN: KOHKYPEHIIHS, XUIIHAYECTBO, CHMOMO3 W €Tro
tdopmel. [lapazuTusm, Koomepamus, MyTyaln3M, KOMMEHCAIN3M (KBapTHUPAaHCTBO, HAaXJICOHHMUYECTBO). AMEHCAIHN3M,
HeUTpanu3M. 3HaueHue OMOTHYECKUX B3aMMOJICHCTBUI IS CYIIECTBOBAHHUS OPIraHU3MOB B IPUPOIHBIX COOOIIECTBAX.

OKOJIOTH4ECKUe XapaKTEPUCTHKH MOMynauud. OCHOBHBIE IOKA3aTeIH MOMYJISLUH: YUCIEHHOCTb, IUIOTHOCTH,
POXIAaeMOCTb, CMEPTHOCTh, IPUPOCT, MUrpalysl. JMHAMUKA YMCIIEHHOCTH HOMYJISIIUY U €€ PEeryisiuusl.

JdemMoHcTpanum:

[optpetsr: A. l'ymbonbar, K. @. Pynbe, 3. ['exkens.

Tabmursr u cxembl: kapta «lIpupomnsie 30HBI 3eMim», «Cpeasl oOUTaHHSI OPraHU3MOBY, «DoTomepHoIU3IMY,
«[lonmynsiumy», «3aKOHOMEPHOCTH POCTA YUCICHHOCTH MO HHPY30pUH-Typenbku», «IIumiesbie nenmy.

JlaGopaTopHbIe H MPaKTUYeCKUEe PadOTHI:

JlaGoparophast paborta Ne 3. «Mopdonoruyeckne 0COOEHHOCTH PACTEHUH U3 Pa3HBIX MECT OOUTAHUS.

JlaGoparophast pabota Ne 4. «BnusiHue cBeTa Ha POCT U pa3BUTHE YEPEHKOB KOJIEYCa.

IIpaktuueckas padora Ne 2. «[loacy€T IIIOTHOCTH MOMYJISIMKA Pa3HBIX BUJOB PACTCHUI.

Tema 4. CoobuiecTBa M 3KOJOTHYECKHE CHCTEMBI.

Coo0riecTBo oprann3MoB — OuoreHo3. CTpyKTyphl OHOIIEHO3a: BHOBas, NMPOCTPAHCTBEHHAs, TPOhUUeCKas
(rmumeBast). Buapl-nomMmunantel. CBs3u B OHOIIEHO3E.

DKOJIOTHYECKHE CHUCTeMbl (3KocucTeMbl). [loHsTHe 00 3KOocHMcTeMe U OuoreorieHoze. DyHKIIMOHAJIbHBIC
KOMIIOHEHTBI 3KOCHUCTEMBI: IPOIYLEHTHl, KOHCYMEHTHI, peAyleHThl. KpyroBopoT BemIeCTB U IOTOK JHEPIUU B
akocucteme. Tpoduueckue (mUIIEeBbIE) YPOBHHM dKOCHCTEMbI. [luiieBbie mienu W cetd. OCHOBHBIC TI0Ka3aTeld
9KOCHCTEMBI: OMoMacca, MPOAYKIHs. DKOJOTHYECKHE MUPAMUbL: MPOAYKIMU, YHCIEHHOCTH, Ouomacchl. CBOHCTBa
9KOCHCTEM: YCTOWYHNBOCTh, CAMOPETYIISINS, pa3BuTue. CyKieccusl.

[TpupoaHbIe IKOCUCTEMBI. DKOCUCTEMBI 03Ep U peK. DKOCUCTEMa XBOWHOTO MITU IIMPOKOJIMCTBEHHOTO JIeca.

AHTpOIIOTEHHBIE JKOCHCTEMBI. ATPOIKOCHUCTEMBI. YPOOIKOCHUCTEMBI. buojormdeckoe # XO3SHCTBEHHOE
3HAYCHUE arPOIKOCHCTEM U YPOOIKOCHUCTEM.

buopaznooOpasue kak (akTop ycroiHumBocTH dKOocHcTeM. CoxpaHeHHE OHOJOIMUYECKOro pa3HooOpasus Ha
3emute.

VYuenue B. U. BepHanckoro o ouocdepe. I'panuibl, coctaB u cTpykTypa Ouocdepsl. JKiBoe BemiecTBo u ero
¢ysknmu. OcobeHHOCTH OHOC(Ephl Kak TI00albHON AKOCHCTeMBl. JMHaAMHUYeckoe paBHOBecHe W OoOpaTHas CBSI3b B
ouocdepe.

KpyroBopoThl BemecTB U OMOTCOXUMHUYECKHE ITUKIIBI 3JIEMEHTOB (yTiIepojia, a3oTa). 30HATBHOCTh OHOChepHI.
OcHOBHBIE OMOMBI CYIIIH.



YenmoBeuecTBO B Ouocdepe 3emii. AHTPONOTCHHbIE M3MEHEHUs B Ouocdepe. ['00albHBIE 3KOIOTHUYECKUE
npoOIeMBl.

CocymecTBoBaHue NpUpoAbl U 4eroBedecTBa. CoxpaHeHHEe OMOpa3HOOOpa3usi Kak OCHOBa YCTOHYHMBOCTH
ouocdeprl. OcHOBa pPalMOHAIBLHOTO YIMpaBieHUS NPUPOJHBIMH pPEcypcaMd M WX HCIHOJb30BaHWE. JlocTHKeHUs
OHMOJIOTUH U OXpaHa IPUPOJIBL.

JdeMoHcTpanum:

Ioptpetsi: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepranckuii.

Tabmuuer u cxemsl: «llumessle nenny, «bruoneHos: coctaB u cTpyKkTypay, «lIpupomusie coobmecTBay, «llemu
nUTaHus», «OKoJormueckas nupamuga», «buocdepa um denoBek», «IKOCHCTEMa IIMPOKOIUCTBEHHOTO JIiECay,
«DKocucTeMa XBOMHOTO Jieca», «buoneHos Bogoémay», «ArpoueHosy», «lIpumepHble aHTPONOreHHBIE BO3ACHCTBHS Ha
npupoay», «BakHeilIne HCTOUHNKY 3arpsi3HEHHs BO3yXa U IPYHTOBBIX BOI», «llouBa — BakHeHIIas cOCTaBIIOLIAs
ouocheps», «Dakropsl nerpagaunu nous», «llapHukoBbiil 3ddexT», «DakTOpsl PamgUOAKTUBHOIO 3arpsi3HEHUS
omocdeps», «O0mas cTpykrypa 6uoctheps», «Pacpoctpanenune xu3Hu B 6nocdepey, «O30HOBHIN dKpaH Onochepsn»,
«Kpyrosopor yrinepona B 0uocgepe», «KKpyroBopor a3ora B mpupoae».

OGopynoBaHue: Mopenb-ammuInKamus «Tunuaaeie OWOIEHO3bI», Tepbapuii «PacTtuTenbHBIE COOOIIECTBaY,
KoJulekuuu «buoneHos», «BpenuTenu BaXKHEWIIMX CENbCKOXO3SIMCTBEHHBIX KYJIBTYp», IepOapuud M KOJUICKLUHU
pacTeHMH M >KMBOTHBIX, NpPUHAIJIEKAIIMe K Pa3HbIM O3KOJIOTHYECKUM TIpymiaM oxHoro Buaa, KpacHas kHura
Poccwuiickoit denepannu, H300paKeHUsI OXPaHIEMbIX BUIOB PACTEHUHN W KUBOTHBIX.



IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUMS ITPOI'PAMMEI 110 BUOJIOTHUM HA BA30OBOM YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUIA

Cornmacao ®I'OC COO, ycraHaBnmuBaTCA TpeOOBaHMS K pe3ylbTaTaM OCBOCHUS OOYYAIOIIMMUCS TIPOTpamMM
CpeJIHero o0mero 00pa3oBaHUs: JINIYHOCTHBIM, METANPEIMETHBIM U MTPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JHYHOCTHBIX pE3yJIbTaTOB OCBOCHHUSA IpeaMera «bHONOTHA» BBIIEIEHBl  CIEXYIOIINE
COCTaBJISIIOIINE: OCO3HAHHE OOYYAIOUIMMUCS POCCHMCKON TIpaXJAaHCKOM HMIEHTHYHOCTH — TOTOBHOCTU K
CaMOPAa3BUTHIO, CAaMOCTOATENILHOCTH M CaMOONPENENECHUI0, HaJIudhie MOTHUBAlMM K OOY4YEeHHIO OWOJIOTHH,
LIeJICHANPABICHHOE PA3BUTHE BHYTPEHHUX YOEKACHUM JTMYHOCTH HA OCHOBE KJIFOUEBBIX LIEHHOCTEH M MCTOPUYECKUX
TpaguLIUi pa3BUTHsI OHMOIOTHYECKOro 3HAHHsL, TOTOBHOCTh U CIIOCOOHOCTh O0YYAaOLINXCsl PYKOBOJCTBOBATHCS B CBOECH
JESITEIbHOCTH [IEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, IPUCYIIUMH CUCTEME OHOIOTMYECKOT0 00pa30BaHMs, HATMUUE
9KOJIOTMYECKOT0 MMPaBOCO3HAHMSI, CIIOCOOHOCTH CTABUTD LIENU U CTPOUTH KU3HEHHBIC TIAHbI.

JInyHOCTHBIE pe3yibTaThl OCBOGHUS HpeaMeTa «buomorus» nOCTHraroTcs B E€AMHCTBE Y4eOHOM U
BOCIIMTATENIBHON  NEATENBHOCTH B COOTBETCTBUM C TPAJAWLIUOHHBIMH POCCHHCKHMH COLIMOKYJIBTYPHBIMH,
UCTOPUYECKUMH W OyXOBHO-HPABCTBEHHBIMHM LIEHHOCTSMH, IPHHATHIMH B OOLIECTBE NpaBWJIaMH W HOPMaMH
MOBEJICHUSI M CIIOCOOCTBYIOT TIPOIIECCaM CaMOIIO3HAHUS, CAMOBOCIIUTAHUSI U CAMOPAa3BUTHS, Pa3BUTHs BHYTpEHHeEH
MMO3MIMHU JIMYHOCTHU, MAaTPUOTU3MA, YBAXKCHUA K 3aKOHY W MNPABONOPAJAKY, YCJIOBEKY TpyAa U CTApUICMY ITOKOJICHUIO,
B3aUMHOI'0 YBaXXCHUS, 6€pC)KHOFO OTHOLICHUA K KYJIbTYPHOMY HACJICAWIO W TpaaulusiIM MHOTOHAIIMOHAJIILHOI'O
Hapoza Pocculickoit denepanniu, NpUpoOaE U OKPYKAIOUIEN CpEAE.

JInuHoCTHEBIE PE3yabTaThl OCBOCHUA y‘-I€6HOI‘O nmpeamMeTa «buonorus» OOJDKHBL OTpaXXaTb T'OTOBHOCTHL M
CIOCOOHOCTh OOYYAIOMIMXCS PYKOBOACTBOBATHCS CGHOPMHPOBAHHON BHYTPEHHEW MO3HMIMEH JUYHOCTH, CHUCTEMOM
HOECHHOCTHBIX OpHCHTaHHﬁ, MO3BUTHUBHBIX BHYTPCHHUX y6€)KILCHPII>'I, COOTBCTCTBYIOIIUX TpaJUIIMOHHBIM HEHHOCTIM
poccuiickoro o01ecTBa, paciinpeHue JKU3HEHHOTO OTbITA U OTBITa ACATEIILHOCTH B MPOLECCE PeaTn3alliil OCHOBHBIX
HaHpaBHeHI/Iﬁ BOCIIUTATEIBbHOM JCATCIBHOCTH, B TOM YHCJIC B YaCTH:

1) rpakIaHCKOro BOCIUTAHUSA:

c(OPMHUPOBAHHOCTh TPAXKAAHCKOW TO3UIMKA OOydYaIOMIerocss KaK aKTHBHOTO M OTBETCTBEHHOTO wWiIeHa
poccuiickoro o0miecTBa;

OCO3HaHWE CBOMX KOHCTUTYI[MOHHBIX MPaB M 00513aHHOCTEH, yBakKeHHE 3aKOHA U TIPABOTIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOU JESATEIBHOCTH TIPU CO3JJAaHUN YUEOHBIX MPOEKTOB, PEIICHUH YYeOHBIX U
IMIO3HAaBATCJIBHBIX 3a/1a4, BBIIIOJIHCHHUH OMOJIOrMYECKUX OKCIICPUMECHTOB;,

CIIOCOOHOCTh OTPENENsATh COOCTBEHHYIO TO3HMIMIO 10 OTHONICHHWIO K SBJICHHSM COBPEMEHHOW >KU3HH H
OOBSCHATH €€,

YMCHHE YUYUTBIBATH B CBOUX I[eﬁCTBHHX HGO6XOI[I/IMOCTL KOHCTPYKTHUBHOI'O B3aI/IMOIIeI‘/'ICTBI/ISI J'IIOI[GfI C pasHbIMHA
y6e)KI[eHI/I$IMI/I, KYJIbTYPHBIMH HEHHOCTAMU U COLIMAJIBHBIM ITOJIOKCHUEM

TFOTOBHOCTh K COTPYAHHMYCCTBY B IPOLECCE COBMECTHOTO BBINIOJIHCHUA y‘-IeGHLIX, II03HAaBaTCJIbHbIX H
MCCIIEIOBATENbCKUX 3a]a4, YBOKUTEIBHOTO OTHOIIEHHS K MHEHHIO ONIIOHEHTOB NP 00CY>KAECHUH CIIOPHBIX BOIIPOCOB
OMOJIOTUYECKOTO COACPIKAHMS;

TOTOBHOCTb K TYMaHUTAapHON M BOJIOHTEPCKOH EATEIBHOCTH;

2) NaTpMOTHYECKOr0 BOCIIMTAHMSA:

c(OPMHPOBAHHOCTh POCCHUMCKOM TpaKIaHCKOW WAEHTHYHOCTH, NMATPHUOTH3MA, YBaXKEHHS K CBOEMY Hapoqy,
YyBCTBa OTBETCTBEHHOCTH Nepes; PonnHOM, ropAocTH 3a cBOM Kpail, cBoro PonnHy, cBOH A3BIK M KyJIBTYpYy, MPOILLIOE
U HacToslIllee MHOTOHAI[MOHAILHOT O Hapoaa Poccuy;

LIEHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACIENUIO U NMaMsITHHKAaM MPHUPOABI, JocTHxkeHUIM Poccum B Hayke,
UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYIE;



CIOCOOHOCTh OLICHMBATh BKJIAJ POCCHUHCKHX YUY€HBIX B CTAHOBJICHHE W Pa3BUTHEC OWOJOTMH, NMOHUMAHUS
3Ha4YeHHUs1 OMOJIOTHHY B MMO3HAHWH 3aKOHOB MPUPO/IBL, B )KU3HH YeJIOBEKAa U COBPEMEHHOTO OOILIECTBA;

uzeliHast yOekIEHHOCTh, TOTOBHOCTH K CIYKEHHUIO U 3ammuTe OTedecTBa, OTBETCTBEHHOCTD 3a €ro CyAn0y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

OCO3HaHHUE TyXOBHBIX LIEHHOCTEH pOCCUICKOT0 Hapoa;

c(hOpMHPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO MOBEICHNS;

CIOCOOHOCTh OIICHMBATh CUTYalMI0 W TPUHUMATh OCO3HAHHBIE PEIICHHS, OPHEHTHPYSACh Ha MOpPAJIbHO-
HPAaBCTBEHHBIE HOPMBI U IIEHHOCTH;

0CO3HaHKE JTUYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO Oy yIIero;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM pOJUTENSAM, CO3/IaHUI0 CEMbHM HA OCHOBE OCO3HAHHOIO MPHUHATHS
LIEHHOCTE ceMeHHOM XKHU3HU B COOTBETCTBUU C TPAAUIMSAMU Hapo 0B Poccuu;

4) 3cTeTHYeCKOT0 BOCTIUTAHUSI:

JCTETHYECKOE OTHOIIEHHE K MUPY, BKIOYAs 3CTETHKY ObITa, HAYyYHOI'O M TEXHWYECKOro TBOPYECTBA, CIIOPTa,
TpyZa, 00IeCTBEHHBIX OTHOLICHUI];

MOHUMAaHNE SMOLMOHAIBHOIO BO3IEHCTBHUS )KUBOW NPUPOIBI U €€ LICHHOCTH;

TOTOBHOCTh K CAMOBBIPAKCHUIO B Pa3HBIX BHIAX HCKYCCTBA, CTPEMJICHHE NPOSBISATH KayecTBa TBOPUYECKOM
JMYHOCTH;

5) ¢pusuyeckoro BocnuTaHus, GOPMUPOBAHMS KY/JIbTYPbI 310POBbS H IMOLMOHAJIBHOIO 0JIATOMOTYYHsI:

MOHWMaHUE W peanu3anus 3J0pOBOTO W 0Oe30macHOro o0pas3a XU3HU (3J0pPOBOE THTaHUE, COOIIOJCHHE
TUTMCHUYECKUX TPaBWI MU HOPM, COANaHCHUPOBAHHBIA PEXUM 3aHATUH M OTOBIXA, peEryjsipHas ¢u3HUecKas
aKTUBHOCTH), OEpEXHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHS K COOCTBEHHOMY (HU3WYECKOMY U
NICUXUYECKOMY 3[I0POBBIO;

NOHUMAaHUE IICHHOCTH NPaBUJ MHIUBUIYaJbHOTO M KOJUICKTMBHOIO OE€30MacHOr0 IMOBEACHUS B CUTYaLUsX,
YIPOXKAIOLINX 310POBBIO U JKU3HU JIIOACH;

0CO3HaHHUE MOCIEACTBUM U HENPUATHS BPEIHBIX NPUBBIYEK (YIIOTPEOICHUS alNKOroyis, HAPKOTUKOB, KyPeHHS);

6) TPY10BOI'0 BOCIIMTAHMSA:

TOTOBHOCTH K TPYAY, OCO3HaHHUE LICHHOCTH MacTePCTBA, TPYAOIIO0HE;

TOTOBHOCTh K AaKTHBHOW [ESTEIBHOCTH TEXHOJIOTMYECKOW M COLMAIBHOW HANPABIEHHOCTH, CIIOCOOHOCTH
MHHULIMUPOBATH, IJIAHUPOBATh M CAMOCTOSATENILHO BBIIOIHATE TAKYIO IESITEIbHOCTD;

MHTEpEC K Pa3iIuyHbIM cepaM npodeccHOHATBHON NesSTeIbHOCTH, YMEHNE COBEpIIAaTh OCO3HAHHBINA BBHIOOD
Oyayuiei mpodeccuu u pean30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC TUIAHBI,

TOTOBHOCTH M CITOCOOHOCTH K 00pa30BaHMIO U CaMOOOPa30BaHMIO HA IPOTSHKEHUH BCEH KU3HU;

7) 3K0IOTMYeCKOr0 BOCTIMTAHHUSA:

9KOJIOTMYECKH IIeJieco00pa3HOe OTHOIIEHHE K MpHpOoJie KaK HCTOYHHMKY JKM3HM Ha 3emile, OCHOBE e&
CYIIIECTBOBAHUS;

TIOBBIIIIEHUE YPOBHS SKOJIOTUYECKON KYJIBTYPBI: IPHOOPETEHHE OIbITA MJIAHUPOBAHUS MOCTYIIKOB U OIIEHKH UX
BO3MOJKHBIX TIOCIIEJICTBHI JIIsI OKPYXKAIOIIEH CPEbl;

OCO3HaHUe II100abHOTO XapaKkTepa IKOJIOTUYECKUX MPOOJIEM U ITyTel UX peleHs;

CIOCOOHOCTh HCIIONB30BaTh MpHOOpEeTaeMble TPU W3yYeHWHW OHOJIOTUW 3HAaHHWS W yMEHHUS TpPU PEHIeHUH
HpO6J’I€M, CBA3aHHBIX C palUMOHAIBHBIM NPUPOAOIIOIE30BaAHUEM (CO6J'IIOIL€HI/I€ npaBujI NOBEACHHUA B HOpUpPOAC,
HAIpaBJICHHBIX HA COXpaHEHUE PABHOBECHS B IKOCHCTEMAX, OXPaHy BHJIOB, DKOCUCTEM, OHOCHEPHI);

AKTHUBHOE HENPUATHE NECUCTBUN, PUHOCSIIMX BpEl OKPY’KaOLIEH PUPOJHOM Cpelle, yMEHUE ITPOTHO3UPOBATH
HEOIarOMpPHUATHBIE YKOJIOTHUECKHE ITOCIIEICTBHS MPEATPUHIMAEMBIX IEHCTBUHA U MTPEIOTBPAIIATh UX;

HaJIMYUEC PA3BUTOI0 OKOJIOTMYCCKOI'0  MBINIJICHUS, 3KOJIOTHYECKOM KYyJIbTYpPbI, OIbITa JICATCIBHOCTU
3KOJIOTHYECKOI HaIlpaBJICHHOCTHU, YMCHHA PYKOBOACTBOBATHCA HWMH B HO3HaBaTe.HI)HOI71, KOMMYHHKaTHBHOﬁ )51
COHHaHBHOﬁ IMPAKTHUKE, TOTOBHOCTHU K Y4aCTHUIO B HpaKTquCKOfI ACATCIIBHOCTU SKOJIOTUYECKOH HaIpaBJICHHOCTH;

8) neHHOCTH HAYYHOTO MO3HAHUS:



c(OpMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY VYPOBHIO pa3BUTHS HAayKH U
OOIECTBEHHON IPAaKTHKKM, OCHOBAaHHOIO HA [JHANOre KyJIbTyp, CIIOCOOCTBYIOLIETO OCO3HAHHIO CBOETO MeECTa B
MOJUKYJIBTYPHOM MHUDE;

COBEPILEHCTBOBAHUE SI3BIKOBOM M YMTATENLCKOW KYJIBTYPhI KaK CPEeICTBa B3aHMMOJEHCTBUS MEXKAY JTIOAbMU U
MIO3HAHUS MUPA;

MOHUMAaHHE CIeHU(PHUKH OMOJIOTUH KaK HAyKH, OCO3HaHUs €€ poiii B JOPMUPOBAHMH PALIHOHATILHOTO HAYYHOTO
MBILIUICHHS, CO3AaHUM IEJOCTHOTO MpeACcTaBlIeHus] 00 OKpYKalolleM MHpe KaK O €JUHCTBE MPHUPOABI, YeIOBEKa U
o01IecTBa, B MO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEW U PELICHUH MPOOJIEM COXPaHEeHHUs IPUPOTHOTO PaBHOBECHS;

yOeXIEHHOCTh B 3HAYMMOCTH OHMOJIOTHM AJISl COBPEMEHHOW LMBWIIM3ALMH: OOECIIEYeHUs] HOBOTO YPOBHS
pa3BUTHA MEIWLIHHBL, CO3JaHHE IIEPCIEKTUBHBIX OMOTEXHOJIOTHH, CIOCOOHBIX pellaThb PECypCHBIE MPOOJIEMBI
Pa3BUTHSA YeJIOBEUYECTBA, TOMCKA ITyTeH BBIXOAA U3 TII00ATBHBIX YKOJOTHYECKHUX MPOoOIeM 1 oOecredeHus nepexoa K
YCTOHYMBOMY DPAa3BHTHIO, PALMOHATHHOMY HCIOJB30BAaHUIO TIPHPOAHBIX PECypcoB M (OPMUPOBAHHIO HOBBIX
CTaH/IapTOB JKU3HH;

3aMHTEPECOBAHHOCTh B TMOJYYCHHH OWOJOTMYECKHX 3HAHWM B LENSIX IOBBIIICHUS OOMIEH KyJBTYpHI,
€CTECTBEHHO-HAyYHOH TI'PaMOTHOCTH, KaK COCTAaBHOM 4YacTH (YHKIMOHAIBHON TPaMOTHOCTH OOYYArOIIUXCH,
(hopMupyemoii Tpu U3yIEeHUH OUOIIOTHH;

NOHMMAaHHE CYIIHOCTH METO/MOB IIO3HAHMSA, HCIOJIB3yEMbIX B ECTECTBCHHBIX HayKaX, CIOCOOHOCTH
UCIIOJIb30BaTh IMOTyYaeMble 3HAHMS IS aHANIW3a UM OOBSCHEHHS SBJICHUH OKPYXKAIOMIEro MHpa M MPOHCXOAIINX B
HEM M3MEHEHUI, YMEHHE J1eslaTh 00OCHOBAHHbIE 3aKIIOYEHHS Ha OCHOBE HAyYHBIX ()AKTOB M MMEIOIINXCS TaHHBIX C
IEIIbIO0 TIOTYYESHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTB CaMOCTOSITEIFHO HCIIOJIB30BaTh OMOJOTMYECKHE 3HAHHS JUIA pEIeHUs NpoOiieM B peabHBIX
KM3HEHHBIX CUTYaIlHsX;

OCO3HaHME IIEHHOCTH HAayYHOH NeSTENbHOCTH, TOTOBHOCTD OCYIIECTBIISATH NMPOSKTHYIO M HCCIIET0BATEIBCKYIO
JeATeNTbHOCTh HHIANBHYAJILHO U B TPYIIIE;

TOTOBHOCTh M CIIOCOOHOCTH K HENPEPHIBHOMY OOPa30BaHUIO M CaMOOOPa30BaHUIO, K AKTUBHOMY ITOJyYEHHIO
HOBBIX 3HAHUI 110 OMOJOTUH B COOTBETCTBUH C KHM3HEHHBIMH MOTPEOHOCTSIMHU.

METANPEJIMETHBIE PE3YJIBTATbBI

MeranpeaMeTHbIe pe3yNbTaThl OCBOEHUS y4eOHOTO mnpenamera «bHONOTHS» BKIIOYAIOT: 3HAYWMBIE IS
(hopMHpOBaHUS MHPOBO33pEHUS OOYYAIONUXCS MEXIHCIUTUTMHAPHBIE (MEXIIpEeIMETHBIE) OOIICHAYyYHBIC TTOHSITHS,
OTpaKaIIue IIeIOCTHOCTh HAyYHOW KapTUHBI MHUpAa W CHEMUPUKY METOJOB TO3HAHUS, HCIIOIB3YEMBIX B
€CTeCTBEHHBIX HayKax (BEIIeCTBO, DHEPIHs, SBJICHUE, IPOIECC, CUCTeMa, HAay4HbIH (DaKkT, TMPUHIUN, THIIOTE3a,
3aKOHOMEPHOCTD, 3aKOH, TEOpHSs, UCCIIEOBaHNE, HAOMIOCHNEe, N3MEPEHHE, SKCIIEPUMEHT U JIPYTHX ), YHUBEpCaIbHBIE
ydeOHbIe JeHCTBUS (ITO3HABAaTEeNbHbIC, KOMMYHHKATHBHEIE, PETYISTHBHBIE), oOecmednBaroniie (HopMHUpOBaHUE
(hYHKIIMOHATPHOH TPaMOTHOCTH H COLMAIBHON KOMIIETEHIIMH OOyYaloUINXCs, CHOCOOHOCTh OOYyYaromImxcst
WCIIOJIb30BaTh OCBOCHHBIE MEXIMCIUIUTMHAPHBIE, MUPOBO33PEHUECKIE 3HAHMS U YHUBEPCAIbHbBIE yUeOHbIE NeHCTBHS
B MIO3HABATEIFHON U COITUAILHOM MTPAKTHKE.

MeranpeaMeTHbIe pe3yabTaThl OCBOCHUS ITPOTPaMMBbI CpEIHET0 00IIero 00pa3oBaHus JOIKHEI OTPaXaTh:

OBJj1aieHUe YHMBEPCAIbHBIMU Y4eOHbIMH MO3HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a3oBble JOorHUecKUe el CTBHS:

CaMOCTOSTENHHO (hOPMYITUPOBAThH M aKTYaIM3UPOBATH IPOOIIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

WCIIONb30BaTh MPU OCBOCHHM 3HAHWH NPUEMBI JIOTUYECKOTO MBIINUICHUS (aHanw3a, CHHTE3a, CpPaBHEHWUS,
KIIacCuQUKaIu, 0000IIEeHNsT), PACKPBIBATh CMBICIT OMOJIOTHYECKUX MOHATUN (BBIACIATh UX XapaKTEPHBbIC MPHU3HAKH,
YCTaHABIUBATh CBSI3M C APYTUMH TOHATHIMH);

OMpeaACIATE UEIN OCATCIBbHOCTH, 3a/laBas MmapaMeTpbl U KPUTCPUU HUX JOCTHIKCHHA, COOTHOCUTL PE3YJILTATHI
JACATCIIBHOCTU C ITIOCTABJICHHBIMHU LCIISIMH,

WCIIOJIb30BaTh OMOJIOTHYECKHE TIOHATHS TSl OObSICHEHUS (PAKTOB M SBJICHHUH KUBOW MPUPOIBI;



CTPOWTH JIOTHUECKUE pacCyKACHUS (MHAYKTHBHBIC, IeYKTUBHEIC, [10 aHAJIOTHH), BBISIBIATH 3aKOHOMEPHOCTH U
NPOTHUBOPEYHS B pACCMATPUBAEMBIX SIBICHHUAX, (POPMYIHPOBATH BEIBOABI U 3aKIFOUCHHS;

MPUMEHATh CXEMHO-MOJIENIbHBIE CpPEACTBA JUIA NPEACTAaBICHMS CYLIECTBEHHBIX CBSI3ed M OTHOILEHUM B
U3y4aeMbIX OHOJOTMYECKHX OOBEKTaX, a TaKKe MPOTHBOPEYMH pasHOr0 POAa, BBIIBIECHHBIX B Pa3IHYHBIX
MHQOPMAaIIMOHHBIX UCTOUHHKAX;

pa3pabaTeIBaTh IUIAH PEIICHUS MPOOJIEMBI ¢ YIETOM aHaIM3a UMEIOUIMXCSI MAaTepPUAIbHBIX U HEeMaTepPHaIbHBIX
pecypcos;

BHOCHUTHb KOPPEKTUBBI B JESITEIBHOCTh, OLEHUBAaTh COOTBETCTBHE pPE3YJIbTATOB II€NAM, OLEHHUBATh PHUCKHU
MOCTIEACTBUH 1€ATENbHOCTH;

KOOPIMHHUPOBAaTh M BBHIIOJNHATH paboTy B YCIOBHSIX pEANbHOrO, BUPTYANbHOTO W KOMOMHHPOBAHHOTO
B3aMMOICHUCTBHS,

pa3BHBaTh KPEaTHBHOE MBIIIICHUE TIPH PEUICHUH KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCJIEOBATEILCKHIE AeiiCTBHS:

BJIQ/ICTh HABBIKAMH y4eOHO-HCCIIEIOBATENILCKOM ¥ TIPOSKTHOW JEeSTeNbHOCTH, HABBIKAMH pa3perIeHUs
mpoOiieM, COCOOHOCTRIO M TOTOBHOCTBIO K CaMOCTOATEIHHOMY TOMCKY METOJOB DPEUIeHHS MPaKTUYSCKHX 3a/ad,
MPUMEHEHUIO Pa3INIHBIX METOOB MTO3HAHMS;

WCTIONB30BaTh PA3NWYHBIE BHIBl ACATEIHHOCTH MO TIONYYSHWIO HOBOTO 3HAHWS, €ro WHTEepIpeTaIii,
MpeoOpa3oBaHUI0 W MPUMEHEHWIO B YYEOHBIX CHUTYaIUsAX, B TOM YHCIIE TPU CO3JAHUHM yYEOHBIX W COIMAIBHBIX
MIPOEKTOB;

(dhopMUpOBaTh HAYYHBIM THI MBIIUICHUS, BIAJAECTh HAYYHOW TEPMHUHOJOTHEH, KIFOYEBBIMA MOHATHUSAMHU H
METOIaMH;

CTaBUTH U (HOPMYyIUPOBATH COOCTBEHHEIE 33/1a4H B 00pa30BaTEIbHON NEATEIHHOCTH U JKU3HEHHBIX CHTYAIIHAX;

BBISBIIATE TTPUYUHHO-CIICJACTBEHHBIE CBS3M W aKTyalIM3HpPOBATh 3a/ady, BBIABUTATH TUIOTE3Yy €€ perieHwUs,
HAXOJAWTbH apTyMEHTHI JUIS JOKa3aTeIhCTBA CBOMX yTBEPXKIIEHHUM, 3a1aBaTh MapaMeTphl U KPUTEPUN PEIICHHUS;

aHAIM3UPOBATH MOYICHHBIE B XO/I€ PEIICHUS 3a/Ia4H PE3yJIbTaThl, KPUTHUECKH OIIEHUBATh UX JTOCTOBEPHOCTH,
MIPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBHSIX;

JIaBaTh OIEHKY HOBBIM CHUTYAIIVsIM, OTICHUBATh IPUOOPETEHHBIN OTIBIT;

OCYIIECTBIIATH IEICHANIPABICHHBIN IMONCK TMEPEHOCca CPEICTB U CIOCOOOB JIEHCTBHUS B MPOQECCHOHAIBHYIO
cpeny;

YMETh MIEPEHOCUTH 3HAHUS B TIO3HABATEIBHYIO U MPAKTUIECKYIO 00JIaCTH )KU3HE I TEIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JacTeif;

BBIJIBUTATh HOBBIC WJIEH, TpejajiaraTb OpPHTHHAIBHBIC TOAXOJbl W PEIICHHS, CTAaBUTh MPOOJIEMBI M 3a/1a4H,
JIOTTYCKAIOIIHE albTepHATUBHbIE PEIICHUS.

3) pabdota c undopmanmeii:

OpPUECHTUPOBATLCS B PA3IMYHBIX MCTOYHHKAX WH(POpMaImu (TEKCTe Y4eOHOTO MOCOOMS, HayYHO-TIOMYJISIPHOR
IuTeparype, OWONOTMYECKMX CJIOBapsiX M CIPaBOYHUKAX, KOMITBIOTEPHBIX 0a3ax JaHHBIX, B VIHTepHeTe),
aHATM3UPOBATh HHPOPMALIUIO PA3IMYHBIX BUAOB U (POPM IMPEJICTABICHNUS, KPUTUIECKH OIICHUBATh €€ I0CTOBEPHOCTh
Y HETIPOTHBOPEYNBOCTb;

(bopMynupoBaTh 3ampockl W TPUMEHATh pPa3UYHBIE METOABI TP MOHUCKE W OTOOpe OMONOTHYecKON
uHpOpMAIUH, HEOOXOAMMOH ISl BHITIOJTHEHMSI YUCOHBIX 33134,

npruoOpeTaTh OIBIT HMCIONB30BaHUS HH(OPMAINMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH, COBEPIIEHCTBOBATH
KyJNbTYypy aKTHBHOTO MCIIOJIb30BAHHUS PA3INYHBIX MOMCKOBBIX CHCTEM;

CaMOCTOSITETTFHO BBIOMPATh ONTUMAIBHYIO (OpPMY MpEACTAaBICHHUS OHOJOTHYECKON HH(OpMAIUU (CXEMBI,
rpaduKu, qruarpaMMBbl, TaOJIHIBI, PUCYHKHU H APYTOE);

MCIIOJIb30BaTh HAYYHBINA S3BIK B KaYECTBE CPEJNICTBA MPHU padoTe ¢ OMOJOrHYecKoil nH(opmMalmeil: mpuMeHsTh
XUMAYecKHe, (pu3nyeckHe M MaTeMaTHYeCKHWe 3HAKWM W CHMBOJIBL, (OpPMYIbI, ab0peBUaTypy, HOMEHKIATYPY,
UCIIOJIb30BaTh U MPeoOpa3oBhIBATH 3HAKOBO-CUMBOJIMYECKHE CPE/ICTBA HATIISTHOCTH;

BJIaJICTh HABBIKAMH PACIIO3HABAHUSI U 3AIUTH HH(YOPMALINU, HHPOPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.



OgiiaeHye yHUBePCAIbHBIMH KOMMYHUKATHBHBIMH A€iiCTBUSIMU:

1) odmenne:

OCYIIECTBIISITH KOMMYHHUKAIIMK BO BCEX cdepax KHU3HM, aKTHBHO YYaCTBOBATh B JHAJIOTe MM TUCKYCCHH IO
CyliecTBy oOcykaaeMoll TeMbl (YMEHHE 3aJaBaTh BOMPOCHI, BBHICKAa3bIBAaTh CY)KICHHS OTHOCHUTEIBHO BBIMOIHEHHMS
npeasaraeMoi 3alaud, YYUTBIBaTh HMHTEPECHl M COTJIACOBAaHHOCTHb IO3MIMN JPYrHX Y4YacTHHUKOB JHajora WM
JUCKYCCHH);

pacro3HaBaTh HeBepOaJbHBIE CPENCTBA OOILEHHSA, MOHMMATh 3HAYCHHE COLMAIBHBIX 3HAKOB, MPEINOCBHUIOK
BO3HMKHOBEHHUSI KOH(MIUKTHBIX CUTYalMl, YMETh CMATYATh KOH(QJIUKTHI M BECTH MEPETOBOPHI;

BJIaJeTh Pa3IMYHBIMU croco0amMu OOLICHHS W B3aUMOJICHCTBHS, MOHMMAaTh HaMEpeHHS IPYTuxX JIOAeH,
TPOSIBIISITH YBAKUTETILHOE OTHOILIEHHE K COOECETHUKY U B KOPPEKTHOM (hopMe HOpMYIHPOBaTh CBOU BO3PAKEHMUS,;

Pa3BEPHYTO M JIOTUYHO U3JaraTh CBOIO TOUYKY 3PEHUS C HCIOIF30BAHUEM SI3BIKOBBIX CPEJICTB.

2) COBMECTHAasl 1eSITeJIbHOCTD:

MOHMMAaTh W WCIOJB30BATh MPEUMYIIECTBA KOMAHAHON W WHAWBUAYAIbHOH pabOTBl TpH peleHun
Omosormueckoil mpodiaemsl, 000CHOBBIBATh HEOOXOIWMOCTH NMPUMEHEHHS TPYIIOBBIX (OPM B3aMMOACUCTBUS IMPH
pelIeHny y4eOHOM 3a1aum;

BEIOMpATh TEMAaTUKy U METOJBI COBMECTHBIX JCHCTBHUI C yU4ETOM OOIMX HHTEPECOB U BOZMOXKHOCTEH KaXKJIOTO
4JIeHa KOJJICKTHBA,

MPUHAMATh T COBMECTHOHM JEATEIbHOCTH, OPraHW30BBIBATH W KOOPAMHUPOBATH JIEUCTBHA 1O €&
JMOCTHKCHHIO: COCTABIIATh IUTAH JEWCTBHNA, PACHPENEeNsITh POMM C YYETOM MHEHHMH YYaCTHHKOB, OOCYXKIAaTh
pe3yIbTaThl COBMECTHOU PabOTHI,

OIICHMBATh Ka4eCTBO CBOETO BKJIA/a M KaKIOTO yYaCTHHKA KOMAaH/BI B OOIIWI pe3yNbTaT 1Mo pa3paboTaHHBIM
KPUTEPHSIM;

mpeiaraTh HOBBIE TPOEKTHI, OLEHWBATh HIEH C TO3WIWKA HOBHU3HBI, OPWUTHHAIHHOCTH, IPAKTHIECKOM
3HAYUMOCTH;

OCYIIECTBISATH MMO3UTUBHOE CTPATETHYECKOE MOBEACHUE B PA3NWYHBIX CHTYaIlHSAX, MPOSBISATH TBOPUYECTBO H
BOOOpaXkeHHe, OBITh HHUIIUATHBHBIM.

OBiaieHHe YHUBEPCAIBHBIMHU PeryJIATUBHBIMH JeHCTBUSAMM:

1) camoopraHu3amus:

WCIIONIb30BaTh OHMOJIOTWYECKHE 3HAHUS IS BBISBICHHS MPOOJIEM M WX PEUIeHHWS B JKHU3HEHHBIX M YYeOHBIX
CUTYaIUsIX;

BHIOMpaTh Ha OCHOBE OHMOJOTWYECKHWX 3HAHUI IIEJEeBbIE M CMBICIOBBIE YCTAHOBKHM B CBOMX JEHCTBUSX W
MOCTYTKaX MO OTHOIIEHHUIO K KUBOW MPUPOJIE, CBOEMY 37I0POBBIO U 3/I0POBBIO OKPY KAIOIITHX;

CaMOCTOSITETIbHO ~ OCYIIECTBJISITh  MMO3HABATENBHYIO JIEATENBHOCTh, BBUBISATH NPOOJIEMBI, CTaBHTh U
(hopmynHpoBaTh COOCTBEHHBIE 32/1a41 B 00pa30BaTENLHOMN JIEITETHLHOCTH M KU3HEHHBIX CUTYAIIUSX;

CaMOCTOSITETIbHO COCTAaBJIATh IIAH PEHICHUS MPOOJIEeMbl C Y46TOM HMEIOLIMXCS PEeCypcoB, COOCTBEHHBIX
BO3MOXHOCTEH U MIPEANIOYTCHUI;

JIaBaTh OLIEHKY HOBBIM CHTYaIlUsIM;

pacuIupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEINOYTECHHIA;

JIeNaTh OCO3HAHHBIN BBIOOD, apTYMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTD 32 PEIICHHE;

OIIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBAaTh (POPMUPOBAHUIO ¥ TIPOSIBIICHHIO ITUPOKON SPYAUIMH B Pa3HBIX 00JAcCTAX 3HAHUHN, TOCTOSHHO
MOBBINIATE CBOM 00pa30BaTEIHHBIA U KYIbTYPHBIA YPOBEHbD.

2) CAMOKOHTPOJIb:

JlaBaTh OIICHKY HOBBIM CHTYallMsIM, BHOCHTh KOPPEKTHBBI B JICSTEIbHOCTh, OIEHHBATH COOTBETCTBHE
PE3yIBTATOB ENSIM;

BJIaJICTh HAaBBIKAMH TO3HABATEIbHON pedleKcHH Kak OCO3HAHHS COBEPIIACMBIX NEHCTBUII W MBICIUTEIBHBIX
NPOIIECCOB, WX pe3yJbTaTOB M OCHOBAaHMM, HUCIIOJNL30BAaTh MPHEMBI pedIEKCHH JUIS OICHKH CUTYallud, BhIOOpa
BEPHOTO PEUICHUS;



YMETH OIIEHUBATh PUCKHU U CBOEBPEMEHHO MPUHUMATh PEILIEHUS 110 UX CHIKEHUIO;
MPUHUMATh MOTHUBBI U apTYMEHTHI APYTUX MIPU aHAIN3€E PE3YIIbTATOB AEATEIbHOCTH;
3) npuHsTHE CeOS U IPYTHX:

NPUHUMATE ce0sl, MOHUMAs CBOU HEJJOCTaTKU U TOCTOWHCTBA,;

MPUHAMATh MOTHUBBI U apTYMEHTBI APYTUX MIPU aHAIN3€E PE3YIIbTATOB AEATEIbHOCTH;
IPU3HABATh CBOE MIPABO U MIPABO APYTUX HA OMINOKHU;

pa3BUBATh CIIOCOOHOCTH TOHMUMATh MU C TMO3UIMU APYTOTO YeJIOBEKa.

HPEJMETHBIE PE3YJIbTATBI

[MpeamerHbie pe3yabTaThl ocBoeHus mporpammbl COO mo Ouonoruu Ha 0a30BOM YpOBHE BKJIIOYAIOT
cnenuguieckue st yaeOHoro npeameta «buonorusy HaydHble 3HAHUS, YMEHHS U COCOOBI JCHCTBUI 1O OCBOCHUIO,
MHTEpIPETad U NPeoOpa30BaHUIO 3HAHWHN, BUIBI NEATSIBHOCTH MO MOJIYYEHHIO HOBOTO 3HAHWSA U MPHUMEHEHHIO
3HAaHUH B pa3IMYHBIX YUEOHBIX CUTYalUsX, & TAK)KE B peallbHBIX JKU3HCHHBIX CUTYyallUsX, CBI3aHHBIX ¢ Ononorueil. B
nporpaMMe MpeIMETHBIC Pe3yIbTaThl IPEACTABICHBI 10 ToJIaM 00yUCHHSI.

[TpeameTHBIE pe3yabpTaThl OCBOCHUS yueOHOTro mpeamera «buonorus» ¢ 10 kiacce NOMKHBI OTPaXKaTh:

c(OpMHUPOBAHHOCTh 3HAHWH O MECTE W POJIM OMOJIOTMU B CUCTEME HAYYHOTO 3HAHHS €CTECTBEHHBIX HAyK, B
(hopMHpOBaHUM COBPEMEHHOW €CTECTBCHHO-HAYYHOW KapTHHBI MHUpa M HAyYHOTO MHPOBO33PCHUS, O BKIIAJe
POCCHUIICKHX U 3apyOC:KHBIX YUEHBIX-OMOIOTOB B Pa3BUTHE OMOJIOTHH, QYHKIMOHAIBHON TPAaMOTHOCTH YEJIOBEeKa IS
peleHus KU3HEHHbBIX 337134,

YMEHHE PACKPBIBAaTh COJEpKaHUE OHONOTMYECKMX TEPMUHOB M TIOHSITHUN: JKH3Hb, KIIETKA, OPTaHH3M,
MeTabonu3M (0OMEH BeIECTB M IPEBpAIlleHHe SHEPruM), roMeocra3 (CaMOperyssuus), ypOBHEBas OpraHM3alus
JKUBBIX CUCTEM, CAMOBOCIIPOH3BeIcHHE (PEIPOYKIINS ), HACTIEICTBEHHOCTh, U3MEHYMBOCTb, POCT U Pa3BUTHUE;

YMEHHE H3JlaraTh OHMOJIOTHUECKHE TeOopuH (KIETOYHas, XpOMOCOMHas, MYTallMOHHAs, ICHTpajbHas J0rMa
MOJIEKYJISIpHOH Ouomnorun), 3akonsl (I'. Mengens, T. Moprana, H. Y. BaBunosa) u y4eHust (0 EHTpax MHOT00Opas3usi
U TPOMCXOXKICHUA KynbTypHbIX pacteHuid H. V. BaBuiosa), onpenensiTe rpaHMLbl UX HPUMEHUMOCTH K >KHBBIM
cucTeMam;

YMEHHE BIIQJETh METOJAaMH HAy4YHOTO IIO3HaHWS B OMOJIOTHMM: HAOJIOJACHHE M OIMCAHME >KUBBIX CHCTEM,
NPOLIECCOB U SIBJICHUH, OpraHu3als M TNPOBEACHHE OMOJOTHMYECKOr0 3KCIIEPHMEHTA, BBIABIKEHHE T'MIIOTE3bI,
BBIBJICHHE 3aBUCHUMOCTH MEXIY HCCIEIAyeMBIMH BEJIMYMHAMH, OOBSICHEHHE IOJYYCHHBIX Ppe3yJbTaToB,
WCIIOJIb30BaHHBIX HAYYHBIX IOHSITHH, TEOPUH M 3aKOHOB, YMEHHE Je€JaTh BBIBOABI HA OCHOBAaHWU MOJTYYEHHBIX
PE3yIbTaTOB;

YMEHHUE BBIJIEJATh CYLIECTBEHHbIC NPU3HAKH BUPYCOB, KJIETOK MPOKAPUOT M 3YKApUOT, OJHOKIETOUHBIX U
MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH IPOLECCOB: OOMEHa BEILECTB M IPEBpALLCHHS SHEPIUU B KIIETKE,
(oTocuHTE3a, IIACTHYECKOIO M DJHEPreTHYecKoro oOMEHa, XEMOCHHTE3a, MHTO03a, MeHo3a, OIJIOZOTBOPEHUS,
Pa3sMHOXKEHUSI, UHIMBULYaJIbHOTO Pa3BUTUSI OPraHu3Ma (OHTOTEHE3);

YMEHHE TPUMEHSTH MOJYUYCHHBbIE 3HAHMSA A OOBSCHEHHS OMOJOTMYECKHX IPOLECCOB M SIBJICHUH, s
NPUHATHS IPAKTHYECKUX PEIICHUI B MOBCEAHEBHOW KU3HH C 1I€TIbI0 00eCTIeYeHUs] O€30aCHOCTH CBOETO 3/10POBbsSI U
3/I0POBbS OKPYXXAIOIIUX JIFOJEH, COOIIONEHUs] HOPM TI'PaMOTHOIO IOBEACHMS B OKpY)KaloLleld NPUPOIHON cpele,
NOHUMAaHUE HEOOXOJMMOCTH HCHOJNb30BAaHUS JOCTH)KEHUH COBpeMEHHOH Ouonoruu M OWOTEXHOJOTMH JUis
PalMOHATIBHOTO MIPUPOAOIONB30BAHHMS;

YMEHHE PEelIaTh IEMEHTApHbIe TeHETHYECKUE 3aJa4d Ha MOHO- M AMTHOPUIHOE CKpEILIMBaHHE, CLEIJICHHOE
HacJIeIOBaHUE, COCTABISATh CXEMbl MOHOTMOPHIHOTO CKPEIIMBAHUS JUIS NMPEICKA3aHUs HAacJeIOBaHUS MPU3HAKOB Y
OpraHU3MOB;

YMEHHE BBITIONHATH JTa0OpaTOpHBIE M MpPaKTHYeCKHe paboThl, COOMI0AATh MpaBmia MpH pabdoTe ¢ yueOHBIM U
nabopaTopHbIM 000PYIOBAHUEM;

YMEHUE KPHUTUYECKH OICHHBATh U HWHTEPIPETHPOBATh HHGOpMAIHIO OHOJIOTMYECKOTO COZEPIKAHHMS,
BKIIIOYAIONIYIO TICEBJIOHAYYHbIC 3HAHHs M3 PA3IUYHBIX HCTOYHHUKOB (CpEACTBA MacCOBOM HMH(pOpPMAalUHU, HAYYHO-



NOMYJSIpHBIE  MaTepuanbl), OJTUYECKHE AacleKThl COBPEMEHHBIX HCCIENOBaHMH B OHOJOIMH, MEIHULIUHE,
OHOTEXHOJIOTHH,

YMEHHE CO37aBaTh COOCTBEHHBIE MMCbMEHHBIE H YCTHBIE COOOIIEHHMsI, 00001asi ONOIOTHUECKYI0 HH(POPMALIUIO
13 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO MCIIOJIb30BATh MOHATHHHBIN anmapat OUOJIOTHY.

[IpeameTHBIe pe3yabTaThl OCBOCHUS yueOHOTo mpeamera «buonorus» ¢ 11 Knacce NOMKHBI OTPaXKaTh:

c(OpMHUPOBAHHOCTh 3HAHWH O MeCTE W POJIM OMOJIOTMU B CUCTEME HAYYHOTO 3HAHHS €CTECTBEHHBIX HAyK, B
(hopMHpOBaHUHN COBPEMEHHOW E€CTECTBEHHO-HAYYHOW KAapTHHBI MHpa M Hay4YHOTO MHPOBO33PCHHUS, O BKIAJC
pOCCHIICKHX U 3apyOEKHBIX YUEHBIX-OHMOIOTOB B Pa3BUTHE OMOJIOTHH, QYHKIHOHAIBHON IPaMOTHOCTH YeJIOBEKa IS
peleHus KU3HEHHBIX 3a/1a4;

YMEHHE PAaCKpBIBaTh COJCpKaHUEC OHMONOTHUYECKUX TEPMUHOB M TOHSATHHA: BHI, MNOMYyJSLHA, TEeHOQOHI,
SBONIIONMA, [JBIKYIIHE CHIIBI  ((haKTOpBI) DBOJIONUH, MPHUCIOCOOIIEHHOCT, OPraHW3MOB, BHIA000pa3oBaHHE,
9KOJIOTHYECKHE (DAKTOPBI, HKOCHUCTEMA, NMPOLYLEHTHI, KOHCYMEHTHI, PEIyLEHTbI, LN MHUTaHHA, SKOJIOTHYEcKas
mapamMuzaa, OHoreoreHo3, onocdepa;

yYMEHHE H3JaraThb OuoOJorndyeckue Teopuu (dBoironroHHas Teopust Y. JlapBuHA, CHHTETHYECKas TeOpus
HBOJTIOLINH ), 3aKOHBI 1 3aKOHOMEPHOCTH (3aposimieBoro cxoactea K. M. bapa, uepenoBaHus raBHBIX HANIPABICHUH U
myreit sBomoruu A. H. CeseprioBa, ydenuss o Omocepe B. WM. Bepuaackoro), ompenensrth TpaHUIBl HUX
NPUMEHUMOCTH K XHBBIM CUCTEMAM;

YMEHHUE BIIAQJAETh METOJAaMHM HAy4YHOTO IO3HAHHS B OMOJIOTHMM: HAOJIOACHUE W ONMCAHME >KUBBIX CHCTEM,
NPOLIECCOB W SIBJICHUH, OpraHu3alisl M TNPOBEACHHE OMOJOTMYECKOTO 3KCIIEPUMEHTA, BBIABMKCHHE TMIIOTE3BI,
BBISBJICHHE 3aBUCHUMOCTH MEXIY HCCICIAYyEMBIMH BEJIWYMHAMH, OOBSICHEHHE IIONYyYEHHBIX pE3yJbTaToOB,
WCIIOJIb30BaHHBIX HAYYHBIX IOHSITHH, TEOpPUH M 3aKOHOB, YMEHHE JAE€JaTh BBIBOABI HA OCHOBAaHWU MOJTYYEHHBIX
PE3YIbTaTOB,;

YMEHHE BBIICIATh CYIIECTBCHHBIC IPU3HAKH CTPOCHUS OHOJOIMYECKHMX OOBEKTOB: BUAOB, IOIYJISALHM,
IPOAYLIEHTOB, KOHCYMEHTOB, PEIyLIEHTOB, OMOI'€OLEHO30B U 3KOCUCTEM, OCOOCHHOCTH MPOLIECCOB: HACIIEACTBCHHOM
U3MEHYMBOCTH, €CTECTBEHHOr0 O0TOOpa, BHO000pa30BaHMs, MPUCHOCOOJICHHOCTH OpPraHU3MOB, JCHCTBUSA
JKOJIOTHYECKUX (DAKTOPOB HA OPraHM3MBI, IEPEHOCA BEIECTB U IOTOKA PHEPIrHMM B 3KOCHCTEMAax, aHTPOIOTEHHBIX
M3MEHEHUI B 9KOCHUCTEMaX CBOEH MECTHOCTH, KPyTrOBOPOTA BELIECTB M OMOr€0OXMMHUYECKUX LIMKIOB B OHocdepe;

YMEHHE TPHUMEHSTH MOJYUYCHHBbIE 3HAHMSA A OOBSCHEHHS OMOJOTMYECKHX IPOLECCOB M SIBJICHUH, s
NPUHATHS IPAKTHYECKUX PEIICHUI B MOBCEAHEBHON KU3HH C 1I€TIbI0 00ECTIEYeHUs] O€30MIaCHOCTH CBOETO 310POBbS U
3/I0POBbS OKPYXXAIOIIUX JIIOJEH, COOMIONEHUsI HOPM TIPaMOTHOIO IOBEACHMS B OKpY)KaloLleld NPUPOIHON cpele,
IIOHUMAaHHEC HCO6XO)Z[I/IMOCTI/I HCIIOJIB30BaHUA ):[OCTI/DKCHI/II\/'I COBpeMeHHOﬁ 6I/IOJIOFI/II/I g pafMOHAJIBHOT'O
NPUPOJIOTIONB30BAHHS;

YMEHHUE pelIaTh dJIEMEHTapHbIe OMOJIOTHYECKUE 3aJa4M, COCTABIATh CXEMBI IEPEeHOCa BEIIECTB U DHEPTrUH B
3KocucTeMax (LENH MUTaHUS);

YMEHHUE BBITIOIHATH J1a00OpaTOpHBIE M MpaKTHYeCKue paboThl, COOMI0NaTh MpaBmia Npu padboTe ¢ yueOHBIM U
nabopaTopHbIM 000PYI0OBAHUEM;

YMEHHE KPHUTHUYECKH OIEHMBATh W HWHTEPHPETHPOBaTH HMH(OpMAIMI0O OHOJOTHYECKOTO COJEpIKaHMUS,
BKIIIOYAIONIYIO TICEBJIOHAYYHbIE 3HAHHsI M3 PAa3IUYHBIX HCTOYHHUKOB (CpEACTBA MacCOBOH HMH(pOpPMAalMH, HAYYHO-
NOMYJISIPHBIE MaTepPHabl), PACCMATPUBATh TII00ABHBIE IKOJIOTHYECKUE TIPOOIIEMBI COBPEMEHHOCTH, (HOpPMHUPOBATH TIO
OTHOIICHUIO K HUM CO6CTBeHHy10 TIO3UIIHUIO,

YMEHHUE CO3/]aBaTh COOCTBEHHBIE TUCEMEHHBIE W YCTHBIE COOOIIEHHsI, 00001Iasi OMOIOTHYECKYI0 HH(POPMAITUIO
N3 HECKOJIBKUX UCTOYHUKOB, I'PaMOTHO HCII0JIb30BaTh MOHATHHHBINA arrmapar OHOJIOTHH.



TEMATUYECKOE IINIAHUPOBAHUE

10 KJIACC
KoaunuecTBO yacon DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3aesioB U TeM (uudposbie)
n/n MPOrpaMMbl Bcero Konrpoapusie  Ipakruieckue o0pa3oBaTebHbIE
padoThI padoThI pecypebi
bubmoteka [JOK
1 bronoris Kkak Hayka 2 ! 05 https://m.edscIJlo.ru/7f41c292
2 JKuBbIe cHCTEMBI M X OpraHU3aIlis 1 bubmiorexa LIOK
https://m.edso0.ru/7f41c292
3 XUMHYECKHUI COCTaB U CTPOEHUE KIETKU 8 1 bubmiorexa LIOK
https://m.edso00.ru/7f41c292
bubmuorexa LIOK
4 AKH3HCACATENEHOCTE KICTRH ° https://m.edsi.ru/7f4lc292
5 Pa3MmHOXeHrEe 1 UHAUBUAYabHOE Pa3BUTHE 5 L 1 Bubmmoreka [TOK
OpraHU3MOB https://m.edso0.ru/7f41c292
6 HacnenctseHHOCTh M H3MEHUYUBOCTD 8 1 15 Bbu6nuoreka IJOK
OpPraHUu3MOB https://m.edsoo.ru/7f41¢c292
7 Cenekrust oprann3mMoB. OCHOBEI 3 Bubnunoreka [IOK
OMOTEXHOJIOTHH https://m.edso00.ru/7f41c292
bubmuorexa LIOK
8 Peseparoe Bpems ! https://m.edsﬁ).ru/?f410292
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3 4



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

11 KJIACC

KoauyecTBO yacos DJ1eKTPOHHbBIE
HanMeHoBaHHe pa3aesioB H TeM undpoBbie
Ne n/m P Kontpoasnsie  IIpakTuueckue (mucpp )
nporpaMmbl Bcero oOpa3zoBaTejbHbIE
padoThI padoThI
pecypcsl
bu6nmoreka [JOK
1 1 1
BOMOLHOHHAs GHOTOrH o https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHUE U PA3BUTHUE KU3HU Ha 9 05 bubmmorexa [IOK
3emiie ' https://m.edsoo.ru/7f41cc74
bubmunoreka LIOK
1
3 OpraHisMbl i OKpy3ialoLlas cpesa ° 1 https://m.edsoo.ru/7f41cc74
4 Coo00111eCcTBa U IKOJIOIHUECKHE CHCTE 9 1 bubmuorexa LIOK
TBa U 'Y 351 HUCTEMBI
B . https://m.edsoo.ru/7f41cc74
Bu6nmoreka [JOK
5 P 2
S3CPBHOC BpeMA https://m.edsoo.ru/7f41cc74
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 2.5



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




INOYPOYHOE INTAHUPOBAHUE

10 KJIACC

KoanuecTBo yacos

Jara nzydenus

Ne Tema ypoka DJIeKTpOHHBbIE HU(POBLIE
n/n oOpa3oBaTejibHbIE pecypchl
Bcero Kontpoabmbre JKCHepUMEHT
paGoThI Mnan dakr
Bu6nnoreka [JOK
1 Buosorust B cucreMe HayK 1 https://m.eds00.ru/863e6122
https://m.eds00.ru/863e632a
MeTtoabl 103HaHUS JKUBOU
npuponsl. [IpakTraeckas padora
5 Ne 1 «Mcnonp3oBanue 1 05 bubnuoreka LIOK
Pa3IHYHBIX METOIOB MIPH ' https://m.eds00.ru/863e6122
HU3YyUCHUN 6I/IOHOI‘I/I‘ICCKHX
00BEKTOBY
3 BBojHas koHTpoNbHAs paboTa 3a 1 1 Bubmuorexa [JOK
Kypc 9 kiacca https://m.eds00.ru/863e6564
4 XHUMHUYECKUH COCTaB KJISTKH. 1 bubmmoreka LIOK
Bopa n MuHepansHBIE COJTH https://m.edso00.ru/863e674e
5 benku. CoctaB u cTpoeHue 1 Bubmuorexa [JOK
0enKoB https://m.edso00.ru/863e6b72
depMeHTH — OHOJIOTUYECKHE
karanu3aTopsl. JJaboparopHas
5 pabota Ne 1 «M3ydyenue 1 05 bubnmuoreka IIOK

KaTaJINTHYECKON aKTUBHOCTH
(hepmMeHTOB (Ha TIpUMeEpe
aMUJIa3bl WIIA KaTajasbl)y»

https://m.edso0.ru/863e6b72



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

bubmuoreka IIOK

! Yruesozet. Jlme https://m.eds00.ru/863e6870
bu6nmoreka [JOK
8 Hywentiosbie knenotel. AT® https://m.eds00.ru/863e6d5c
9 Hcropust u METOABI U3YYEHUS Bubmuorexa LHOK
kietku. Kietounas teopus https://m.edso0.ru/863e6e88
10 KiteTka kak meaocTHas KuBas
cHucTeMa
CrpoeHue 3yKapHOTHIECKOM
kietku. JlaboparopHas pabora
No 2 <<I/I3yquI/IevCTpOCHI/IH Butmorexa LOK
11 IUICTOK pacTCHHH, ZK HUBOTHBIX, 0.5 https://m.edso0.ru/863e6ff0
rpu0oB 1 OaKTepuii nox https://m.eds00.ru/863e716¢
MHKPOCKOITOM Ha TOTOBBIX
MUKpoOIpenapaTax u ux
OICAHHEY
12 OOMeEH BEIIECTB WU bubnunoreka LIOK
MeTaboIU3M https://m.eds00.ru/863e766¢
bubmmoreka LIOK
13 Porocuires. Xemocuires https://m.edso0.ru/863e7c98
14 OHepreTuueckuii oOMeH bubamorexca LIOK
https://m.edsoo.ru/863e7aae
JKU3HEHHBINA TUKIT KIETKU.
Henenue kineTku. Muro3.
15 JlaboparopHas padora Ne 3 05 bubnmuoreka IIOK
«Habmronenre MuTO3a B KIIETKaX https://m.edso0.ru/863e7dc4
KOHYMKA KOpEIllKa JyKa Ha
TOTOBBIX MHKPOTIpENapaTax»
16 Buocunres 0enka. Peakius Bu6nmoreka [JOK



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4

MaTpUuvIHOro CUHTE3a

https://m.edsoo.ru/863e796e

17 Tpancnsust — OuocuHTE3 Bubmuorexa LHOK
Oenka https://m.edso0.ru/863e796e
18 Hexnerounsrie hopMbI )KU3HH — bubmmoreka [IOK
BUPYCHI https://m.eds00.ru/863e7540
DopMBbI pa3MHOKEHUS bubmmorexa LIOK
19 OpraHH3MOB https://m.eds00.ru/863e81b6
https://m.edsoo.ru/863e831e
. Bu6nnoreka [JOK
20 Meitos https://m.edso00.ru/863e7f4a
O6paszoBaHue U pa3BUTHE
IMOJIOBBIX KJICTOK.
OmnomoTBOpEHHUE.
21 Ha6o§aTop}II)aa pabota Ne 4 0.5 bubmmorexa LIOK
https://m.eds00.ru/863e81b6
«M3ydyeHne CTPOSHHS ITOIOBBIX
KJIETOK Ha TOTOBBIX
MHUKpOIIpenapaTax
KonTpomnbhas pabora
22 «I/IH;P;IBI/IHyaJ'IEHOC passutue bubmorexa HOK
https://m.eds00.ru/863e8436
OpPraHU3MOB)
I'eneTnka — Hayka o
23 HacneHCTBeHHocyTI/I u bubmmorexa LIOK
https://m.eds00.ru/863e86f2
H3MEHUYHUBOCTH
AKOHOMEPHOCTH HACIIeTIOBAHUS
24 ipI/ISHaKOII:. MOHOI‘I/I6pI/IIl[1HOC bubamorexa LIOK
https://m.eds00.ru/863e8878
CKpeIlMBaHUE
JurnOpuaHoe CKpeniBaHue. BuGmorexa [IOK
25 3aK0H HE3aBHCHMOIO

HacCJICOJOBaHU ITPU3HAKOB

https://m.edso0.ru/863e89a4



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4

26

27

CueruieHHOE HaclIeIOBaHHUe
npu3HakoB. JlabopaTopHas
paborta Ne 5 «M3zyuenue
Pe3yIbTaTOB MOHOTHOPHIHOTO U
JUTAOPHUTHOTO CKPEIUBAHS Y
Jp030(UIIEI Ha TOTOBBIX
MUKpOTIpenapaTax»

I'enetuka nona. HacnenoBanue
IMPU3HAKOB, CLHCIUICHHBIX C
IOJIOM

0.5

Bbu6nmoreka [JOK
https://m.edso0.ru/863e8c60

bubnuoreka LIOK
https://m.edsoo.ru/863e8c60

28

M3MeHunBOCTD.
HenacnenctBennas
M3MEHYMBOCTH. JlaGopaTopHas
pabota Ne 6. M3yuenue
Moau(pUKAITMOHHON
HU3MCHYMBOCTH, IOCTPOCHUC
BapHALIIOHHOTO Psizia U
BAPUALIMOHHOM KPUBOW»

0.5

Bu6nnoreka [JOK
https://m.edsoo.ru/863e8efe

29

HacnencrBeHHas ”3MEHUMBOCT.
Jlaboparophas pabora Ne 7.
«AHaNM3 MyTaIyi y 1po30Q Bl
Ha TOTOBBIX MHUKPOIIpPEnapaTax»

0.5

bubmuoreka LIOK
https://m.edsoo.ru/863e8efe

30

31

I'eneTuka yeaoBeka

Konrtponbhas pabora
«HacnencTtBeHHOCTD 1
W3MEHYHBOCTH OPTaHU3MOBY

bubmuoreka LIOK
https://m.edsoo.ru/863e8d78

32

Cenekiys Kak HayKa U IIPoIecc

bubmuorexa IIOK
https://m.edso0.ru/863e9214



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214

MGTOL[I)I 1 JOCTHIKCHUA

33 CCJIEKIIMY PACTCHHUM U 1 bubamorexa LIOK
https://m.eds00.ru/863e9214
’KHBOTHBIX
34 buoTtexHomorus kak orpacib 1 Bubmuorexa LHOK
MPOU3BOJICTBA https://m.eds00.ru/863e9336
OBLIEE KOJIMYECTBO YACOB I10 34

I[MTPOI'PAMME



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

11 KJIACC

Jara nzyvenus

Ne Kosau4yecTBO yacos
H; Testa vpoka DyieKTPOHHbBIE N (PPOBLIE
P o0pa3oBaTeJIbHbIE PecypChl
n KonTpoabhbie MpakTnyeckue
Bcero Maan DakT
padoThI padoThI
. Bbubanoreka [IOK
1 OBOJIIOLNS U METOMBI €€ U3yUeHUs 1 https://m.eds00.ru/863ea20e
9 UcTopus pazButus npeacTaBieHN 00 SBOIONNH. 1 bubmmoreka [HOK
MHEKpO3BOITIOIHS https://m.eds00.ru/863e9570
bu6 OK
3 BBognas xoHTpOBpHAS padoTta 3a kKype 10 kimacca 1 1 hgp?;;:;t;ii ru/863e9c1e
[Momynsims Kak deMeHTapHas eJUHALA BUIA U
4 sBomtonnu. JlaboparopHas pabora Ne 1 1 05 bubmmoreka [HOK
«CpaBHeHHre BUIOB TI0 MOP(OIOTHIECKOMY ' https://m.edso0.ru/863e99c6
KPUTEPHIO»
5 JIBrmxyrye cuibl (31eMeHTapHbIe (DaKTOpPHI) 1 bu6imoreka [IOK
JBOJIIOLIUA https://m.edso0.ru/863e9da4
6 EctectBenHs1it 0T00p U ero hopMbl 1 bubmmorexa LIOK
https://m.edsoo.ru/863e9ed0
Pe3ynpTaThl 3BOIONMN: TPHCIIOCOOIEHHOCTh
7 OpraHm3MoB U BupooOpa3oBanue. JlJaboparopHas 1 05 bu6imoreka [IOK
pabora Ne 2 «Omnrcanue mpUCIOCOOIEHHOCTH ' https://m.edsoo.ru/863e9fde
opranusma U e€ OTHOCHUTEIHHOTO XapaKTepar
bu6nmoreka IJOK
8 HamnpagsiieHust v yTH MaKpO3BOIIFOIIUH 1 https://m.eds0o.ru/863e9c e
9 HeoOpatumocTs 3BOMIONINN 1



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
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10

I/ICTOpI/IH JKM3HH Ha 3eMIie ¥ METOJIBI €& HU3y4YCHHUA

11 I'unoTe3sl MPONCXOXKICHHS )KU3HN Ha 3eMile bubmoreta LIOK
https://m.edsoo.ru/863ea5a6
12 PazBuTHe xu3HM Ha 3eMIIe TI0 dpaM | IepruoaaM bubmmorexa LOK
https://m.edsoo.ru/863eathe
OCHOBHBIE 3Tarbl YBOJIOIMN PACTUTENFHOTO U
13 JKUBOTHOTO Mupa. IIpakTudeckas paboTa Ngul 05 bubmoreka [{OK
«M3ydeHne NCKOMaeMbIX OCTATKOB PacTCHUI U https://m.edso0.ru/863ea8bc
KHUBOTHBIX B KOJUICKIIHSIX)
14 CoBpeMeHHas crucTeMa OpraHu4ecKkoro Mupa bubmmorexa LIOK
https://m.edsoo.ru/863ea48e
15 DBOIIOIMS YeNloBeKa (aHTPOIIOTeHe3) bubmoreta LIOK
https://m.edso0o.ru/863eac2c
16 JBmxymue cuibl ((pakTopel) aHTpoNIoreHe3a ﬁggg;?iii?ﬁls 63ead4d
17 OCHOBHBIE CTaJMH BOJIOIINH YEIOBEKa
18 UenoBeueckue pacsl U IPUPOAHBIE aIANTALUN Bubnmnorexa [JOK
YesIoBeKa https://m.edsoo.ru/863eaea2
19 Pesepsuslii ypok. O6001IeHHE 110 TeMe
«BO3HHUKHOBEHUE M pa3BUTHE KU3HU Ha 3eMIIe)
20 OKOJIOTHS KaK HayKa
21 Cpensl 0OMTaHUS U 3KOJIOTHYECKUE (PaKTOPHI. bu6imoreka [IOK
buornueckue hakTopsl https://m.edsoo.ru/863eafec
Aobuoruueckue paxropsl. JlabopaTopHas padoTta Ne
3. «Moponornyeckne 0COOEHHOCTH PaCTEHUH U3
22 pa3HBIXpSI)eCT oOuTaHU. Ha6opaT0p}fa;1 pabota Ne 0.5 bubamoreta LIOK

4. «BnusHUE CBETa HA POCT M Pa3BUTHE YEPEHKOB
KoJeyca»

https://m.edso0.ru/863eb10e



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

bubmmoreka [IOK

2 K ) 1 1
3 oHTpoJibHas paboTa «DaKTOpBI Cpeab» https://m.eds00.ru/863eh348
DKOJOTUYECKUE XAPAKTEPUCTUKHU TTOMYIISIIUH.
24 [paktuueckas padota Ne 2 «[loacuér miaoTHOCTH 1 0.5
MOMYJISIUNA pa3HbIX BUIOB PACTCHUIND
bubmmoreka [IOK
2 — 1
> Coobumectsa opraHsMo — OHOUCHO3 https://m.edso0.ru/863eb46a
bubnmnoreka IJOK
26 C) 1
KOJIOTHYECKHUE CUCTEMBI (3KOCHCTEMBI) https://m.edsoo.ru/863eb46a
27 g}izg(ljlr{;fezi);: ?;e:\dﬂ: K}i”g}:j;“j;a 9KOCHCTEM 1 bubmmorexa LIOK
PAMIAB ' https://m.edso0.ru/863eb5fa
Cyxkueccus
28 [IpuponHeie 3KOCUCTEMBI 1
29 AHTpONOTreHHBIE 3KOCUCTEMBI 1
bu6 OK
30 Buochepa — rnobanbHas 3xocucTeMa 3eMITH 1 htPtIpSJ,I:I;I/(r);ZI;aS(I)f).ru 1863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBaHUS OHOChe 1 bubmmorexa LIOK
HOMEPHOCTH TBOBaHUS O BI
P v P https://m.edsoo.ru/863ebd16
32 UYenoreuecTBoO B Orochepe 3emiu 1
33 KonrtponbHas padora «CooliiecTBa u 1 1 bubanoreka [HOK
3KOJIOTHYECKUE CUCTEMBI» https://m.edso0.ru/863ebale
34 CocyniecTBoOBaHUE NIPUPOABI M YETOBEYECTBA 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 3 2.5

METOIUYECKHUE MATEPHUAJIBI JJI51 YUYUTEJISA

HOUPDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU HHTEPHET

YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLNECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JUIS1 YYEHUKA



https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e
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