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MNOACHUTEJIBHAS 3AIINCKA

[Ipu paspaboTke mporpaMMbl MO OMOJIOTHU TEOPETUYECKYIO OCHOBY JUISl OMpeIeTeHUs
MOIXOMOB K (HOPMHUPOBAHHMIO COJEpKaHUs ydeOHoro mpenmera «buomorus» cocTaBwIn:
koHIrentyanpable monoxernss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIENICH, COICpIKaHUS,
pe3yabTaToB OO0y4YeHUsI U TPeOOBAaHUN K YPOBHIO MOJATOTOBKU BBIMYCKHHKOB, MOJOXKEHUS 00
O0IMX TENAX W TPUHINIIAX, XaPAKTEPU3YIOINX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHETO
obmrero obpazoBanus B Poccuiickoii denepanuu, a Takke MOJIOKEHUS O crienuduke OMoIorumy,
e 3HaUECHUWU B TIO3HAHUM XKUBOW MPHUPOJBI U OOECHEUYEHUHU CYIIECTBOBAHUS YEIIOBEUYECKOIrO
obmectBa. CorylacHO Ha3BaHHBIM IMOJIOKEHUSAM, OMPEJEICHbl OCHOBHBIE (DYHKIUU MPOrPaMMBbI
1o OMOJNIOTHH U €€ CTPYKTYpA.

[IporpamMma mo Ouonoruu Aaé€T MpeacTaBICHUE O IeNAX, 00 o0IIel cTpaTeruu o0ydeHus,
BOCIIUTAaHHWSI W Pa3BUTUS OOyYArOIIUXCS CpelncTBamMHu ydeOHoro mpenmera «buomorusy,
ompenenseT o0s3aTeIbHOE NPEAMETHOE COJEpXKAaHHE, €ro CTPYKTYpY, paclpelelieHHue 110
pa3zenaMm U TeMaM, PeKOMEHAYEMYIO MOCIe0BAaTEeIbHOCTh M3Y4YeHHs] y4eOHOro marepuania c
y4ETOM MEXIIPEIMETHBIX U BHYTPHIIPEIMETHBIX CBSI3€H, JIOTHKH 00pa3oBaTeIbHOIO mporiecca,
BO3PACTHBIX 0COOEHHOCTEH 00ydarouuXxcs.

B mporpamme 1o OHOJOrMM TakKe YYMUTHIBAIOTCA TpPEOOBAaHUS K IJIAHUPYEMbIM
JMYHOCTHBIM, METANPEIMETHBIM W TIPEJAMETHBIM pe3yibTaraM OOy4deHHs B (OPMHPOBAHUU
OCHOBHBIX BHJIOB Y4€OHO-TTO3HABATEIBHON JNEATENLHOCTH/YIeOHBIX NEHCTBUN 00yJarOMIUXCSI IO
OCBOEHUIO COJIEpKaHusl OMOJIOrHIecKoro o0pa3oBaHusl.

B nporpamme no 6uonoruu (10—11 kmaccel, 6a30BbIil ypOBEHb) peanu30BaH MPHUHIIMII
MIPEEMCTBEHHOCTH B HW3Y4E€HUM Ouosjoruu, Onaromaps dYeMy B HEH MIPOCMaTpPHBAETCS
HaIMpaBJICHHOCTh HA Pa3BUTHE 3HAHUH, CBS3aHHBIX C (POPMHPOBAHHEM €CTECTBEHHO-HAYYHOTO
MHUpPOBO33PEHUS, I[ICHHOCTHBIX OpPHEHTAIMH  JIMYHOCTH, OKOJOTHYECKOTO  MBIILIICHHS,
MpPEICTAaBICHUNA O 370pOBOM 0Opaze KU3HM M OCpeXHBIM OTHOIICHHEM K OKpYXKarolen
npuponHoit cpene. [loaToMy Hapsiay ¢ u3ydeHueMm OOIIECOMOIIOMYECKUX TEOpUM, a TaKxke
3HaHUH O CTPOCHUH JKUBBIX CUCTEM Pa3HOI'0 PaHTa M CYITHOCTH OCHOBHBIX MPOTEKAIOMINX B HUX
MPOIIECCOB B MpPOrpaMMe MO OHOJNIOTMH YIEeNEeHO BHHMMAHHE HCIOJIb30BAHUIO MOTYYEHHBIX
3HaHWUI B TOBCETHEBHOW JKU3HU JJIS PEIICHUs MPUKIAIHBIX 33a]1a4, B TOM YHCIe: MPOPHUIAKTUKH
HACJIC/ICTBEHHBIX ~ 3a00JICBaHWW  YEJOBEKa, MEAWKO-TEHETHYECKOro  KOHCYJIbTHPOBAHHMS,
000CHOBaHUS KOJIIOTMYECKH I1eIeCO00Pa3HOro MOBEACHHUS B OKPYXKAIOLIEH MPUPOAHOI cpene,
aHaJIM3a BIMSHHUS XO3SHWCTBEHHOW [EATEIBHOCTH 4YeJIOBEKa Ha COCTOSHHME TPUPOAHBIX H
HCKYCCTBEHHBIX JKOCHCTEM. Y CHJICHHE BHUMaHHS K NPUKIAJHOW HANpPaBICHHOCTH Y4eOHOTO
npeamera «buoIorusy MpoIUKTOBAHO HEOOXOIUMOCTHIO 0OECTieueHHs YCIOBUN JUIS peIIeHUs
OJTHOM M3 aKTyalIbHBIX 33]1a4 IIKOJIbHOT'0 OMOJIOTHYECKOr0 00pa3oBaHus, KOTOpas Mpenoiaraet
(dbopMupoBaHHE y OOYYarOMUXCs CHOCOOHOCTH AJaNTUPOBATHCS K HM3MEHEHUSM IHHAMHUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOI'0 MHPA.

buonorust Ha ypoBHe cpeAHero o0mero oOpa3oBaHMs 3aHMMaeT BaxkHOoe MecTto. OHa
obecrnieunBaer (opmHupoBaHHE y OOy4arOIIMXCs TMPEACTaBIEHUN O HAyYHOW KapTUHE MHpa,
pacumpsieT 1 00001aeT 3HaHUA O )KUBOM NpUpPOJIE, €€ OTIIMYUTENbHBIX MPU3HAKAX — YPOBHEBOM
OpraHM3alli U HBOJIOLMH, CO3MAET YCIOBUSA UIA: TMO3HAHHUS 3aKOHOB KHBOM MPHUPOJBI,
dhopmupoBanusl (PYHKIIMOHAIIBHONW TPaMOTHOCTH, HAaBBIKOB 3JI0pOBOT0 M 0O€30macHoOro obpasa
KHU3HH, YKOJIOTMYECKOT0 MBIIIICHHS, IEHHOCTHOTO OTHOIICHUS K KUBOM MTPUPOJIE U YETOBEKY.
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bonbiioe 3HaueHue OHONOTMs HMMEET TAKKE JJs pPELIeHUS BOCHUTATEIbHBIX U
Pa3BUBAIOIINX 3aJa4 CPeHEro o0mero oopa3oBaHus, ColuaIn3anuu odyyatomuxcs. M3ydenne
ouonoruu obecrnieunBaeT YCIIOBUS JUTSt dbopMupoBanus MHTEJUIEKTyaJIbHBIX,
KOMMYHUKAITMOHHBIX U WH(OPMAIIMOHHBIX HABBIKOB, ICTETUYCCKOW KYIBTYPBI, CIIOCOOCTBYET
MHTETpaluy OWOJOTMYECKUX 3HAHWUU C TPEACTABICHUSMH M3 JPYTUX Y4E€OHBIX MPEIMETOB, B
YaCTHOCTH, (pU3UKU, XUMHUH U reorpadun. Ha3BaHHBIE TOT0KEHUS O MPeJHA3HAYCHUN YIeOHOTr O
npenvera «buomorus» cocraBUIM  OCHOBY JJIsi  ONpeAeNeHUs MOAXOAOB K O0TOopy H
CTPYKTYPUPOBAHHIO €T0 COJEPKAHU, TIPEACTABICHHOT0 B IPOrpaMMe 1o OUOJIOTHH.

OTt60p conepxanus yuebHoro npeamera «buonorus» Ha 6a30BOM YpOBHE OCYILIECTBIEH C
MO3UIUHI KYJIBTYpOCOOOPa3HOro MOJX0/Ja, B COOTBETCTBUU C KOTOPBIM OOyYaromiuecs JOJKHBI
OCBOWTDH 3HAHMSA M YMEHHUs, 3HAYMMBbIe JJIs1 (OpMUPOBaHMS OOIIEH KyJIbTYPHI, ONPEACISIONNe
aJIcKBaTHOE TMOBEJCHHE YENOBEKa B OKPYXAlOIIeH MPHUPOIHON cpenae, BOCTPEOOBAHHBIE B
TTOBCETHEBHOMN JKM3HU U MPAKTHYECKOU neATelIbHOCTH. Ocob00e MECTO B ATOM CHUCTEME 3HaAHUH
3aHUMAIOT dJEMEHTBl COJEpXKAHUS, KOTOphIE CIY)XaT OCHOBOM i  (OpMHPOBAHUA
MPEACTABICHUI O COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTMHE MHpa M LEHHOCTHBIX
OPUEHTALMSIX JIMYHOCTH, CIIOCOOCTBYIOMIMX TYMaHU3alUHA OMOIOrMYECKOro 00pa3oBaHMsl.

CtpykTypupoBaHue cojepkaHus y4eOHOro marepuaia B MpOrpaMme IO OHOJIOTHUHU
OCYILIECTBIIEHO ¢ Y4ETOM MPHOPUTETHOTO 3HAYCHHS 3HAHUN 00 OTIMYUTENBHBIX OCOOCHHOCTSIX
JKUBOM TPHUPOIBI, O €€ YpOBHEBOM OpraHM3allMM W 3BOMIOLMU. B coOTBETCTBMM C 3THM B
CTpyKType ydeOHoro mpenmera «buomorus» BbIIENEHBI CIEAYIOUINE COJCPKATEIbHbIC JTUHUH:
«buonorus xak Hayka. MeTolpl HaydHOTro o3HaHus», «KieTka kak Ouonoruyeckass CUCTEMay,
«Opranu3m Kak omonoruyeckasi cucremay, «CucreMa U MHOr0OOpa3ue OpraHuYecKOro MUpay,
«OBONIOLUS KUBOU TPUPOJBD, « IKOCUCTEMBI M MPUCYIIHE UM 3aKOHOMEPHOCTH.

[lenp u3ydenus yuyebHoro mpeamera «buomorus» Ha 0a30BOM ypOBHE — OBJaJIeHHE
O0y4aloLMMHUCS 3HAHUSIMU O CTPYKTYpPHO-(QYHKI[MOHAJIbHOW OpraHU3alMy >KUBBIX CHCTEM
pa3HOro paHra u NpuoOpeTeHrne YMEHUN UCIOIb30BATh 3TU 3HAHUS I TPAMOTHBIX JIEHCTBUH B
OTHOILIEHUU 00BEKTOB >KUBOI MPUPOJIbI U PELICHHS PA3TUYHbIX KU3HEHHBIX POOIEM.

JlocTmkeHne Lenu u3ydeHuss yueOHoro mnpeamera «buonorus» Ha 06a30BOM ypOBHE
obecrieunBaeTcs pelieHueM CIeIyIONHX 3a1ay:

OCBOEHHE OOY4YaOIUMUCS CHUCTEMbl 3HAHUM O OHUONIOTMYECKUX TEOPHSIX, YUCHHUSX,
3aKOHAaX, 3aKOHOMEpPHOCTSIX, TMIIOTe3aX, MpaBHJIaX, CIYXaIIMX OCHOBOW i (opMHpOBaHUS
MIPEJICTAaBICHU O €CTECTBEHHO-HAy4YHOM KapTUHE MHpa, O METOJaX HAY4YHOIrO I103HaHUf,
CTPOCHHH, MHOT0O0pa3vH U OCOOEHHOCTSX >KMBBIX CHCTEM pa3HOTO YPOBHSI OpraHHU3aluH,
BBIJIAIOIINXCS] OTKPBITUSAX U COBPEMEHHBIX UCCIIEIOBAaHUSAX B OMOJIOrUHY;

(dopMupoBaHre y OOYYarOIIMXCS IMO3HABATEIHHBIX, WHTEIJICKTYadbHBIX W TBOPUYECKHX
CIOCOOHOCTEH B Mpollecce aHallM3a JaHHBIX O MYTAX Pa3BUTHs B OMOJIOIMH HAYyYHBIX B3TJISIOB,
UJeH U MOIXO0J0B K U3yUEHHIO KUBBIX CHCTEM Pa3HOTO YPOBHS OpraHU3aIliH;

CTaHOBJICHHE Yy OOydYaloumuxcsi oOmmed KyJabTypbl, (QYHKIHMOHAIBHOW TI'PaMOTHOCTH,
pa3BUTHE YMEHHUI OOBSCHATH U OICHUBATh SBICHUS OKPYXKAIOIIET0 MHUpa >KUBON MPHUPOALI Ha
OCHOBAHHUH 3HAHUH U ONBITA, MTOJIYYEHHBIX [IPH U3y4YEHUU OUOJIOTUH;

¢opMupoBaHUEe y OOYYaIOIUXCS YMEHHUH WIUTIOCTPUPOBATh 3HAUEHHE OMOIOTHYECKUX
3HAHUM B MPAKTUYECKOW JEATENIBHOCTH YEJIOBEKA, PA3BUTHUH COBPEMEHHBIX MEIUIMHCKHX
TEXHOJIOTUMA U arpoOMOTEXHOIOTHHA;
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BOCITUTaHHE YOSKIEHHOCTH B BO3MOXKHOCTH ITO3HAHHS YEJIOBEKOM J>KHUBOW TPUPOJIBI,
HEOOXOIMMOCTH OEpPEeKHOr0 OTHOIICHUS K HEH, COOIOIEHHS STUYECKUX HOPM TPU MPOBEICHUHU
OMOJIOTUYECKUX UCCIICIOBAHUIA;

OCO3HaHUE IECHHOCTH OMOJIOTMYECKUX 3HAHUI AJI TOBBIMICHUA YPOBHSA KOJIOTHUECKOH
KYJIBTYPBI, U1l YOPMUPOBAHMS HAYYHOT'O MUPOBO33PEHUS;

NpPUMEHEHHUE MPHOOPETEHHBIX 3HAHWM M yMEHWI B TOBCEJIHEBHOW JXH3HU JJISI OICHKH
MOCJIE/ICTBUI CBOCH JIEATENFHOCTH IO OTHONICHWIO K OKpY)Kalomel cpene, COOCTBEHHOMY
3JI0pOBbIO, 00OCHOBAHUE U COOI0IeHUE Mep MPOPUITAKTUKY 3a00IeBaHUH.

B cucreme cpemnero odmiero oopazoBanusi «buosorus», uydaemas Ha 0a30BOM ypOBHE,
SIBIISICTCSL O0SI3aTEbHBIM y4YeOHBIM TIPEIMETOM, BXOSIIMM B COCTaB IPEAMETHOH o0nactu
<<ECTCCTB€HHO-Hay‘-IHBI€ mpeaAMCTEI».

Jlnist u3ydeHust OMOIOTMU Ha 0a30BOM ypPOBHE CPEIHEr0 O0IIero oOpa3oBaHUs OTBOIUTCS
68 gacos: B 10 kimacce — 34 gaca (1 gac B Heneno), B 11 kimacce — 34 gaca (1 gac B Heenmo).
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COJEPKAHUE OBYYEHUA
10 KUIACC

Tema 1. Buosiorus kak Hayka.

buonorust xak Hayka. CBsi3zb OMONOTHU C OOIIECTBEHHBIMU, TEXHUYECKUMH U APYTUMU
€CTECTBEHHBIMU HayKamu, ¢uiaocoduei, dTUKOH, DCTETUKOW MU TpaBoM. Ponb Oumomorunm B
(hopMHPOBAHNYU COBPEMEHHON Hay4YHOU KapTUHBI MUpa. CucTeMa OMOIOrHYeCKUX HayK.

MeTto/pl TO3HAHUS KUBOM MPHUPOJIBI (HAOIIOIEHUE, SKCIIEPUMEHT, OMMCaHUEe, U3MEPEHHE,
KJ1accu(uKaius, MoJAeIMPOBaHNE, CTATUCTHYECKAss 00pab0TKa JaHHBIX ).

JdemoncTpanum:

[optpersr: Y. [Japsun, I'. Mennens, H. K. Konsnos, [Ix. Yorcon n @. Kpuk.

Tabmuubl 1 cxembl: «MeToIbl TO3HAHUS KUBOH TIPUPOIBD.

JlabopaTopHble H NpaKkTHYeCKHe PadoThI:

[Ipaktnueckas pabora Ne 1. «lcmonp3oBaHWe pa3iaHYHBIX METOAOB MpPH H3YYEHUU
OMOIOrHYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl M HX OPraHHU3aI M.

XKusble cucteMbl (OMOcHCTEMbI) Kak MpeaMeT ui3ydeHust Ouonoruu. OTiaHYMe KUBBIX
CUCTEM OT HEOPraHUYECKON MPUPO/IBL.

CpoiicTBa OmocucTeM H HX pa3HoOOpa3we. YPOBHU OpraHu3alud OHOCHUCTEM:
MOJIGKYJISIDHBIM,  KJIETOUHBIM,  TKAHEBBIH, OPraHU3MEHHBIA,  MOMYJIALKUOHHO-BHUIOBO,
9KOCHCTEMHBIH (0MOreoneHoTuYecKuii), OnocepHsbIil.

JdemoncTpanum:

Tabnumsl u cxembl: «OCHOBHBIE TPHU3HAKU JKU3HW», «YPOBHU OpraHU3allUU KUBOU
TIPUPOJIBI.

Oo6opynoBanue: Mmonenb Moiekynbl JJHK.

Tema 3. XuMHUYeCKHUIl COCTAB M CTPOEHNE KJIETKH.

XUMUYECKU I COCTaB KJIETKH. XUMUYECKUE  DJIEMEHTHI: MAaKpPO3JIEMEHTBHIL,
MHUKpO3JIEMEHTHI. Bosla 1 MUHEpaJIbHBIE BEILIECTBA.

OyHKIMM BOABI U MUHEPATbHBIX BellecTB B KieTke. [loanmep:kaHue OCMOTHYECKOTO
OanaHca.

Bbenku. CocraB u crpoeHne 0enkoB. AMHHOKHUCIOTH — MOHOMEPHI OenkoB. Hezamenumbie
U 3aMEHUMbIE AMHUHOKHUCIOTH. AMHHOKHCIOTHBIA COCTaB. YPOBHHU CTPYKTYpbl O€IKOBOIA
MOJIEKYNbl (TIepBUYHAsi, BTOPUYHAs, TPETUYHAs W 4YETBEPTUYHAs CTPYKTypa). XUMHUECKUE
cBoiicTBa OenkoB. bronorunueckue GyHKIIUU OEITKOB.

®epMeHThl — Ouonormyeckue karanuzaropbl. CTpoeHue (epmeHTa: aKTUBHBIM LEHTP,
cyOctpatHas cneunpuyHocth. Kodepmentel. Burtamunbpl. Otinuuss  QepMeHTOB  OT
HEOPraHUYECKUX KaTaJIu3aTOpPOB.

VYrneBoabl: MOHOCaxapu bl (TII0K03a, pud03a U Je30kcuprdo3a), aucaxapusl (caxaposa,
JIAKTO3a) W TOoNHcaxapuasl (Kpaxmall, TJHUKOTeH, IIeJToio3a). buomornueckue QyHKIun
YIJIEBOJIOB.

Jlununer:  TpurnmMnepuabl, ¢Gochomunuabl, Ccrepouabl. [ uapoduIEHO-THAPOPOOHBIS
cBoiictBa. buonoruueckue QpyHkiun aununoB. CpaBHEHHE YIJIEBOAOB, OCIKOB M JIMUJOB Kak
HCTOYHUKOB HEPTHUH.
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Hyxneunoseie kuciotrel: JJTHK u PHK. Hykneotuibl — MOHOMEpBI HYKIEMHOBBIX KHCJIOT.
Crpoenne u Qynkuuu JIHK. Crtpoenue n ¢ynxnun PHK. Bugst PHK. AT®: ctpoenune u
GbyHKIIIH.

[uronorus — Hayka o kinerke. Kilerounass teopus — nmpumep B3aMMOJCHCTBHS UIEH U
(aKTOB B HAYYHOM MTO3HAHUU. METOIbI U3YUEHHS KICTKH.

Krnerka kak nenoctHas xuBasi cuctema. OOmue Mpu3Haku KIETOK: 3aMKHYTas Hapy»KHas
MeMOpana, monekyinsl JIHK kak renernueckuii anmnapar, cicteMa CHHTe3a Oernka.

Tumbl KIETOK: OJyKapuoTHuYeckass W mpokapuorndeckas. (OcoOEHHOCTH CTPOCHHUS
MpokapuoTuyeckoi kietku. Kinerounas crenka 6akrepuil. CTpoeHHE 3YKapUOTUYECKON KIETKH.
OCHOBHBIE OTJIMYHS PACTUTEIBLHOM, )KUBOTHON ¥ TPUOHOM KJIETKH.

[ToBepXHOCTHBIE CTPYKTYpBI KJIETOK — KJIETOYHAs CTEHKA, TNIMKOKAIUKC, WX (YHKIIHH.
[InazmaTtnueckas memOpana, e€ cBoiictBa u (yHkuuu. [luTomnmazmMa u e€ opraHouibl.
OmnomemOpannbie opranouasl kiaetku: IIIC, anmapar ['onbmku, u3ocombl. [lomyaBTOHOMHBIE
OpPraHouAbl KJIETKM: MUTOXOHJPHUH, IUIacTUibl. IIpomcxokaeHne MUTOXOHIPUM U IUIACTHI.
Buner nnactun. HememOpanHubie oOpraHouabl KJIETKH: puOOCOMBI, KJICTOYHBIN IIEHTP, [ICHTPUOIIH,
PECHUUKH, KT'YTUKH. DYHKIIUN OPTaHOMI0B KIETKU. BKItoueHus.

SAnpo — peryasaTopHblii HeHTp KieTku. CTpoeHue sapa: saepHas o0o0ouka, KapuoIuiasma,
XPOMATHUH, SAAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BellecTB B KIIETKE.

JdemoncTpanum:

[Toptpetsi: A. JleBenryk, P. I'yk, T. llIBann, M. Ilneitnen, P. Bupxos, [xx. Yorcon, @.
Kpuk, M. Yunkuuc, P. ®panknun, K. M. bap.

Huarpammsl:  «PacripeneneHie XMMHYECKUX JJIEMEHTOB B HEKHUBOW  IIPUPOIE»,
«Pacnpenenenne XMMUYECKUX 3JIEMEHTOB B JKUBOW MPUPOJIE».

Tabmuusl u cxemsl: «llepuoguueckast TaOnauIa XMMHUYECKUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOJBI», «brnocunTes Genka», «CtpoeHue MojeKyisl Oenka», «Ctpoenue pepmenTay,
«Hyxneunnossie kucnorsl. JIHK», «Crpoenne monekynsl AT®», «CTpoeHne 3yKapuoTHUECKON
KieTkn», «CTpoeHue KUBOTHOM KieTku», «CTpoeHue pacTUTENbHOM KieTkuy, «CTpoeHue
MIPOKAPUOTUYECKOM KIIETKN», «CTpoeHue sapa KIETKN», «YTIIEBOAB», «JIUMuIbD.

O6opynoBaHue: CBETOBOM MHKPOCKOM, O0OpYyIOBaHWE ISl MPOBEICHHS HaOIIOJICHUH,
M3MEpEeHul, HKCIEPUMEHTOB, MHUKpPOIIpenapaThl paCcTUTENbHbBIX, KUBOTHBIX M OaKTepuaIbHBIX
KIIETOK.

JlaGopaTopHble U NpaKkTH4YecKne padoThi:

JlabopaTtopnas pabora Ne 1. «/3ydyeHue KaTaIUTHYECKOW aKTMBHOCTH (pepMEeHTOB (Ha
MIpUMEpPE aMMJIa3bl MJIN KaTanasbl)».

Jlaboparopuasi pabora Ne 2. «M3ydyeHue CTpOECHHs KIETOK PACTEHUMU, KUBOTHBIX U
OaxkTepuil 0]l MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpenapaTax U UX OMHCAaHUE».

Tema 4. 7KuzHeaesTeJbHOCTD KIETKH.

OOmeH BemecTB, WIH MeTaOomuM3M. AccuMuisanus (TUTACTHYECKHH  OOMEH) W
JUCCUMMIIALUS (PHEpreTuUecKuii 0OMeH) — IB€ CTOPOHBI €IMHOr0 Mpolecca Meradonusma. Poib
3aKOHOB COXPaHEHHsI BEUIECTB M SHEPTUH B TOHUMAaHUH METa00IN3MA.

Tunbel oOMeHa BemiecTB: aBTOTpPOo(dHBIA M TerepoTpodHblii. Ponbk depmMeHTOB B 0OMeHe
BEIIECTB U NPEBPALLIEHUU SHEPTUU B KIIETKE.
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®dortocunTe3. CBeroBas W TemHOBas ¢as3sl ¢dorocuHTe3a. Peakmuu ¢ortocuHTe3a.
DddexTuBHOCTL hoTOCHHTE3a. 3HAUCHUE (POTOCHHTE3A IS )KU3HU Ha 3emiie. BiusHue yciaoBwmii
cpenbl Ha GOTOCUHTE3 M CIIOCOOBI MOBBIIIEHUS €0 MPOTYKTUBHOCTU Y KYJIbTYPHBIX paCTEHUH.

XeMocHuHTe3. XEeMOCHHTE3UpYIolue OakTepuu. 3HAYCHHUE XEMOCHHTE3a sl JKH3HU Ha
3emie.

DHepretuyecknii oOMeH B  KieTke. PaciienneHwe  BeIIeCTB, BbIACTICHUE U
aKKyMYyJIMPOBAaHUE SHEPTUU B KJIETKE. DTambl dHeprerndeckoro oomena. ['nmukonus. bpoxenue u
ero Buabl. KucinoponHoe OKHCIIEHHME, WM KJIETOYHOE JbIxaHue. OKHUCIUTENbHOE
bochopmnupoBanue. IPPEKTUBHOCTH IHEPIETHUECKOI0 OOMEHA.

Peakiun marpuuHoro cuHTe3a. [enermueckas wuHpopmamus u JHK. Peanuzarus
TeHEeTUYeCKO MH(pOopManuu B KJIeTKe. | eHeTHdeckuii Koa U ero cBoiictBa. TpaHckpumius —
MatpuuHsblii cuaTe3 PHK. Tpancnsauus — 6uocunres 6enka. Jtamnsl TpaHcisiuu. KonupoBanue
aMHHOKUCIOT. Ponb pubocoM B GrocuHTe3€e OemnKa.

Hexnerounsle ¢opmbl kKu3HM — BHpYCHl. Mcropust oTkpbitus BupycoB (. U.
NBanoBckuit). OcoOEHHOCTH CTPOEHUS U KU3HEHHOTO IuKJa BUpycoB. bakrepuodaru. bonesnu
pacTeHHU, )KMUBOTHBIX U YEJIOBEKa, BhI3bIBAEMble BUpycaMu. Bupyc uMmMyHOepUIINTa YeTOBEKa
(BUY) - BoszOymutens CIIWMJla. OOparHas TpaHCKpPHUMIUS, peBepTa3a H HHTErpasa.
[IpodunakTuka pacnpocTpaHeHHs] BUPYCHBIX 3a00JIeBaHUIA.

JdemoncTpauum:

oprpetsr: H. K. Konsuos, 1. . UBanosckuii, K. A. Tumupsses.

Tabmuust u  cxembl: «Tunbel  nuTanus», «Merabonmusm»,  «MUTOXOHIPUS,
«Queprernueckuii ooMen», «Xmopormiact», «Dorocurtes», «Crpoenne JJHK», «Ctpoenune u
¢byHKuMOHUpOBaHUE TreHa», «CuHTe3 Oenka», «leHermueckuid  kKom», «Bupycen»,
«bakrepuodarn», «CtpoeHue u ku3HeHHBIM 1wk Bupyca CIIWa, Oaktepuodaray,
«Pennukanus JTHK».

Oo6opynoBanue: Mmoaenu-anmumkanuu «Y apoenue JITHK u Tpanckpunmusy, «buocuHTes
6enkay», «CTpoeHue KIeTKu», Mojenb cTpykrypsl JTHK.

Tema 5. PasMHoOKeHUe U HHANMBUIYAJbHOE Pa3BUTHE OPTAaHNU3MOB.

Knerounslid 1uKI, WIM SKU3HEHHBIM LUK KieTku. MHTepdaza um muto3. Ilpoueccsl,
nporekaromuye B uHTepdase. Permmukamums — peaknus marpuddoro cuHteza JIHK. Ctpoenue
XpPOMOCOM. XPOMOCOMHBIN HAbOp — KapuOTHUI. J(MIUIOMAHBIA W TaIUIOMJIHBIA XPOMOCOMHBIE
Habopel. XpoMaTuel. [{uTomornueckue OCHOBBI pa3MHOXEHUS M MHIUBUAYAJILHOI'O Pa3BUTHUS
OpPraHU3MOB.

Henenue xnerku — muro3. Cragum murtosa. [lpouecchl, mpoucxonsfmiye Ha pa3HbIX
CTausAX MUTO3a. BHOJOrMYECKHUI CMBICII MUTO3A.

[IporpamMmmupyemast rubenb KIETKH — alloONTo3.

@®opMbl  pa3MHOXKEHHS OpraHu3MoB: Oecriojoe U mojoBoe. Buael Oecnonoro
pPa3sMHOXKEHUS: JEJICHUE HaJBOE, IMOYKOBAaHHE OJHO- M MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHuE,
BETrE€TaTUBHOE pa3MHOXeHUe. VICKycCTBEHHOE KIOHUPOBAHME OPraHU3MOB, €r0 3HAUYCHHE IJIA
CEJIEKIIUH.

[TonoBoe pa3MHOXKEHHUE, €r0 OTIMYHS OT OECIIONIOro.

Meito3. Craguu meitoza. Ilporeccsl, nmpoucxoasaniue Ha craausx menos3a. [loBenenue
XpOMOCOM B Meio3e. KpoccuHrosep. bronornyecknii CMbICI U 3HAYEHUE ME03a.
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["amerorenes — mporecc 00pa3oBaHUs MOJOBBIX KIETOK Y >KMBOTHBIX. [1010BbIE JKeTe3bl:
CEeMEHHUKU M AWYHHKH. OOpa3oBaHWE M Pa3BUTHE MOJOBBIX KJIETOK — raMeT (CIepMaTO30H,
SiflleKsIeTka) — crepmaroreHe3 W oBoreHe3. (OCOOCHHOCTH CTPOCHUS SHUIIEKICTOK U
cnepMaTto3onsioB. Omnonorsopenue. [lapreHorenes.

NumuBuayanpHOe pa3BuTHE (OHTOreHe3). OMOpHOHAIBHOE pa3BUTHE (IMOpHOTEHE3).
Otanbl SMOPHOHAIBHOTO Pa3BUTHS Y TMO3BOHOYHBIX JKHBOTHBIX: JpOOJIEHHE, TacTpyJsius,
opranorenes. IloctamOpuonanbHoe pazBuTHe. TUIBI MOCTIMOPHOHATBHOIO Pa3BUTHS: MPSIMOE,
HenpsMoe (TMYrHOYHOE). BnusHHe cpensl Ha pa3BUTHE OPraHU3MOB, (DAaKTOpBI, CIIOCOOHBIE
BBI3BIBATH BPOXK/IEHHBIC YPOJCTBA.

Poct u pa3Butue pacteHuil. OHTOreHe3 IIBETKOBOI'O PACTEHHUSI: CTPOCHUE CEMEHH, CTaIUU
pa3BUTHSL.

JdemoncTpanum:

Tabmuubl 1 cxeMbl: «DopMbI pa3MHOKEHUS OpTaHU3MOBY, «J[BOWHOE OIUIOJOTBOPEHUE Y
LBETKOBBIX pacTeHUi», «BereraruBHOe pa3MHOXEHUE pacTeHun», «lleieHne KIETKU
Oaktepuit», «CTpoeHHE TMOJNOBBIX KJIETOK», «CTpoeHHEe XpOMOCOMBI», «KIeTOUHBIN MUK,
«Permmukanus [JHK», «Muto3», «Meino3», «IIpsmoe u Henpsimoe pa3Butue», «l'amerorenes y
MJIEKONIUTAIOLIUX U YeNIOBEKa», «OCHOBHBIE CTaJJUM OHTOTE€HE3a».

O6opynoBaHue: MHKPOCKOM, MHUKporpenapaTsl «CrepMaTo30ubl MIECKOMUTAIOIIET 0,
«SinekseTka MIIEKONUTAOMEro», «KapuoknHe3 B KIETKax KOpEIIKa JIyKa», MarHUTHas
MoJienb-anmnKanus «/lenenune knerku», moaens JJHK, mogens MmeradazHnoil XpoMOCOMBI.

JlaGopaTopHble U NpaKkTH4YecKne padoThi:

JlabGopaTtopnas padota Ne 3. «HaOmroneHne MuTo3a B KJIETKaX KOHYMKA KOpPEIIKa JTyKa Ha
TOTOBBIX MUKpOIIpEnapaTax».

Jlaboparopuass pabora No 4. «M3ydyeHuwe CTpOEHHS TMOJNOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparax».

Tema 6. HacjieacTBEHHOCTh M H3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3amaum reHetuxku. Mcrtopusi pasButus reHetukd. Ponb nutonoruum u
SMOpHUOJIOTUY B CTAHOBJIEHUH T'€HEeTUKU. BKiag poccuiickux u 3apy0eKHbBIX YUEHBIX B pa3BUTHE
TeHEeTUKU. MeTonpl TEHeTHKH (THOPUAONOTMYEeCKUN, LUTOTCHETHYECKUH, MOJIEKYISpHO-
reHeTuyeckuit). OCHOBHbIE T€HETHYECKHE OHATHS. |'eHeTHueckas CHMBOJIMKA, UCIONIb3yeMas B
CXEeMax CKpEeIIUBaHUM.

3aKOHOMEPHOCTH  HACJIeIOBaHUsl  NPU3HAKOB, ycTaHoBieHHble I.  Menzaenem.
MonorubpuHoe ckpeluBaHie. 3aKoH eTuHO000pa3usi THOPUIOB MepBoro nokoneHus. [Ipasumio
JOMUHUPOBAaHUA. 3aKOH paculelieHuss Npu3HakoB. [umoreza umctorsl ramer. llomHoe u
HEIOJIHOE JOMUHHUPOBAHUE.

JuruOpunHoe CKpellMBaHHWE. 3aKOH HE3aBUCHUMOIO  HACJIEIOBaHHUS  IMPU3HAKOB.
[urorenernyeckre OCHOBBI TUTMOPHIHOTO CKpEIIMBaHUsS. AHATU3UPYIOLIEE CKpEIIUBAaHUE.
Hcnonp30BaHNe aHAIM3UPYIOLIETO CKPEIIUBAHUS TSI OTIPEIEICHUs TEHOTUIIA OCOOH.

CuernnieHHoe HacieioBaHue mpus3HakoB. PabGora T. Moprana 1o CLEMJICHHOMY
Hacye0BaHMIo reHoB. HapyiieHue cuernsienys reHoB B pe3ylbTaTe KpOCCUHIOBEpa.

XpoMOCOMHasi TEOpHS HACIEACTBEHHOCTH. [ eHeTuUecKue KapThl.

['enernka nona. XpoMOCOMHOE OMNpeaeseHrue noja. AyTOoCOMBI U IOJIOBBIE XPOMOCOMBI.
l'omorameTHble U rereporamMeTHble OpraHu3Mmbl. HacrenoBaHue NpPHU3HAKOB, CLEMJICHHBIX C
IOJIOM.
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N3meHunBOCTh. BHbl N”3MEHUMBOCTH: HEHACIECTBEHHAS U HACJIeICTBEHHas. Poiib cpenpl
B HEHACJIEJICTBCHHOW HW3MEHYMBOCTH. XapaKTePUCTUKAa MOAM(PHUKALMOHHON H3MEHYHBOCTH.
Bapuauvonnsiii psa u BapuanvonHas kpuBas. Hopma peakuuu npusnaka. KonmdecTBeHHbIE U
KaueCTBEHHBIC TTPU3HAKU U UX HOpMa peakiuu. CBoicTBa MOAU(PUKAIIMOHHON N3MEHUNBOCTH.

HacnencrBenHas, WM reHOTUIIMYECKAsi, U3MEHYMBOCTh. KOMOMHATHBHAS W3MEHYHBOCTb.
Meiio3 u TMONOBOM TMmpolecc — OCHOBA KOMOMHATHBHOW M3MEHUMBOCTH. MyTallMOHHas
n3MeHYNBOCTh. Kiaccudukanus myTtanuii: Te€HHBIE, XPOMOCOMHBEIE, T€HOMHBIE. YacTroTa u
MPUYUHBI MyTanuii. MyTtareHHble (akTopbl. 3aKOH TOMOJIOTHYECKUX PSJIOB B HACIEICTBEHHOM
n3MenunBocty H. . BaBuiiosa.

BresnepHas HacIeICTBEHHOCTh U U3MEHYHUBOCTb.

I'enernka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOIbl TE€HETHKH YETOBEKa:
TeHEeaOTHYEeCKUi, ONM3HELOBBIM, ITUTOrC€HETUYECKUN, OHMOXMMHYECKUM, MOJIEKYISIpHO-
reHetudeckuii. COBpEeMEHHOE OMpeNeJeHue TEHOTHIMA: TIOJTHOTEHOMHOE CEKBEHHPOBAHMUE,
TeHOTUIUPOBAaHUE, B TOM uucie ¢ nomombio [I1P-anamusza. HacnenctBeHHble 3a0oneBaHUs
YyelnoBeKa: TeHHbIe OoNe3HH, OOJe3HW ¢ HACIHEACTBEHHOH MpPeIpacloioKeHHOCTHIO,
XpoMocoMHBIe Oone3nn. CoMarhueckne W TeHepaTuBHbIE MyTaruu. CTBOJIOBBIE KIIETKH.
[IpuHIMIBL 310pOBOr0 00pa3a KU3HU, JUATHOCTUKU, MPOMUIAKTUKA U JICYCHUS T€HETHYCCKUX
Oone3Heil. Meauko-reHeTHYecKoe KOHCYIbTUPOBAHUE. 3HAUY€HUE MEIUIIMHCKON TE€HETHKU B
MPEeAOTBPAIIECHUH U JICUCHUH T€HETUYECKUX 3a00JI€BAHUI YETTOBEKA.

JdemoncTpanum:

[Moptpetsr: I'. Mennens, T. Mopran, I'. ge ®pus, C. C. Uersepukos, H. B. Tumodees-
PecoBckwuii, H. 1. BaBumos.

Tabnumpl 1 cxembl: «KMOHOTHOPHIHOE CKPEIIMBAHUE W €T0 IUTOICHETHYECKass OCHOBAY,
«3aKOH pacHIeIUIEHUs] M €ro LHUTON€HETUYECKas OCHOBa», «3aKOH YHUCTOThI TaMeTy,
«lurnbpunnoe ckpemmBanue», «lluTomorudeckue OCHOBBI JTUTHOPUIHOTO CKPEIIMBAHUMY,
«Meno3», «B3zanmoneicTBre ajuiebHbIX F€HOBY», «['€HeTnUecKue KapThl pacTeHUM, JKUBOTHBIX
u 4yenoBekay, «['eHeTuka mona», «3aKOHOMEPHOCTHU HACJIEIOBaHUS, CUEIJIEHHOTO C IOJIOM,
«KapuoTumbsl YenoBeKa © IKUBOTHBIX», «Bumbl wu3MeHUHBOCTHY, «MoaudukamoHHas
M3MEHUYUBOCTEY, «HacnemnoBanue pesyc-gakropa», «['eHeTHKa Tpymm KpoBu», «MyTamroHHas
W3MEHYUBOCTBY.

OOGopynoBanue: Mojenu-aniummkKanuu «MoHoruOpuaHoe ckpemBanue», «HemomHoe
JOMUHUpOBaHUEeY, «JurubpumHoe ckpemmuBanue», «llepekpéct XpomMocom», MHUKPOCKON U
MuKkporpenapar «/Ipo3oduna» (Hopma, myranuu HopMbI KPbUILEB U OKPACKH Tela), repOapuii
«I"opox MoceBHOI».

JlabopaTopHble H NIpakTHYecKHe PadoThI:

JlaboparopHas padora Ne 5. «M3ydyeHue pe3yabTaTOB MOHOTHOPUAHOTO M TUTHOPUIAHOTO
CKpEIIMBaHus y Ap030( Ikl Ha TOTOBBIX MUKPOIIpPEIIapaTax.

JlaGoparophas pabota Ne 6. «M3yyenne Moau(pUKAIIMOHHON M3MEHYHUBOCTH, TOCTPOCHHE
BAPUALIMOHHOTO PsiJia ¥ BApUALIMOHHON KPUBOI».

JlaboparopHass pabora Ne 7. «AHamu3 MyTauud y Jpo30(uiabl Ha TOTOBBIX
MHKpoIpenapaTax.

[TpakTtuueckas padora Ne 2. «CocTaBieHHe U aHAIHU3 POIOCIOBHBIX YETIOBEKA.

Tema 7. Cesiekuusi oprann3moB. OCHOBBI O0HOTEXHOJIOTHH.
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Cenexkuus Kak HayKa U MpoIecC. 3apokKAEHUE CeeKINU U ToMecTukanus. Yuenue H. U.
BaBunoBa 0 1LEeHTpax NPOUCXOXKICHUS M MHOrooOpasus KyJIbTypHbIX pacTeHui. LleHTpbl
MIPOUCXOXKJICHHS IOMAITHUX )KUBOTHBIX. COpT, NOpOAA, IITAMM.

CoBpeMeHHbIE METOAbl CeeKIMU. MaccoBblii U MHAMBUAYAJIbHBIM OTOOPHI B CENEKIUU
pacteHuii n xuBOTHBIX. OlLIeHKa 3KCTEephepa. BIM3KOpoICTBEHHOE CKpEIMBaHUE — UHOPHIUHT.
Uucras nunus. CkpemmBaHue UWCTBIX JuHMA. ['ereposuc, wiam ruOpugHaAs CHUIA.
HeponcrtBennoe ckpemuBanue — ayrOpuauar. OtnanéHHas THOpuau3amuss U e€ yCIexH.
HckyccTBeHHBIM MyTareHe3 U IOJIYy4YeHUE IOIUILIONI0B. JIOCTHIKEHMS CEJIEKLMM DPACTCHU,
YKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonoruss kak oTpacib MPOU3BOACTBA. ['€HHas uWHXKEeHepus. ITambl CO3JAaHUSA
pexomOunanTHoM JIHK u Ttpancrennbix opranuszmoB. Knerounas wmxenepus. Kierounsie
KylIbTypbl. MUKPOKIIOHAIBbHOE pa3MHOKEHHE pacTeHuil. KioHnpoBaHue BHICOKONPOAYKTHBHBIX
CEJIbCKOXO3SIICTBEHHBIX OpraHM3MOB. OKOJIOTMYECKHEe U JTudeckue mnpodnembl. MO —
TeHETHUUYECKU MOTUPUITUPOBAHHBIC OPTaHU3MBI.

JlemoHcTpanuu:

[Toptpetsi: H. U. BaBuiios, U. B. Muuypum, I'. JI. Kapnieuenko, M. ®@. l1BaHoB.

Tabnumpl 1 cxembl: KapTa «LIeHTpBI MPOMCXOXKIEHUS M MHOTOOOpa3usi KYJIbTYpPHBIX
pacteHui», «llopoapl qOMalIHUX KUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHUi», «OTaanéHHas
rubpunmzamus», «Paborer akamemmka M. @. UWBanoBay, «llomummonaus», «OOBEKTHI
ouotexHonorun», «KierouHnele KyIbTyphl U KIOHHpOBaHUE», «KOHCTpyHpoBaHWE U MEpEHOC
TE€HOB, XPOMOCOMY.

O6opynoBaHue: MyJSDKM IUIOAOB M KOPHEIUIONOB JIUKUX (POPM M KYJIbTYPHBIX COpPTOB
pactenuii, repoapuii «CenbCKOX03sIIICTBEHHBIE PACTESHUS.

JlaGopaTopHble U NpaKkTH4YecKne padoThi:

Oxckypeusi «OCHOBHBIE METOJBI U JIOCTHKEHUSI CEJICKIIMU PACTEHMM W JKUBOTHBIX (Ha
CENIEKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (epMy, COpPTOMCHBITATEIbHBIN YYacCTOK, B TEIUIMYHOE
XO03SICTBO, 1aO0OPaTOPHUIO arpOYHUBEPCUTETA HIIM HAYYHOT'O LIEHTPA).

11 KUIIACC

Tema 1. DBoonMoOHHAA OHOJIOTHS.

[Ipennocsiiku BO3HMKHOBEHHUS 3BOJIOLMOHHOM TEOpHUH. OBOJIOLMOHHAS TEOpPUS U €€
MecTO B OMoj0ruu. BinsiHue 3BONIIOLIMOHHON TEOPUH Ha pa3BUTHE OHMOJIOTHUU U IPYTUX HAYK.

CuzerenbctBa 3BomonMM. [laneoHTomornyeckue: MOCIEN0BAaTENbHOCTh —IOSBICHUS
BUJIOB B MaJICOHTOJIOTMYECKOH JIETOMUCH, TIepexoiHbie (popMbl. bruoreorpaduueckue: cXoncTBo
u paznuuue GayH u GpIop MaTEepUKOB U OCTPOBOB.

OMOpHOIIOrHYecKre: CXOJCTBA W Pa3iMyusi SMOPHOHOB Ppa3HBIX BHUAOB IO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMYHBIE, AHAJIOTMYHbIE, PYIUMEHTAPHBIE OpraHbl,
aTaBU3Mbl. MONEKyJIApHO-OMOXUMHUYECKHE: CXOJACTBO MEXaHU3MOB HACJIEJICTBEHHOCTH U
OCHOBHBIX METa0O0IMYECKUX MTYTEH y BCEX OPraHU3MOB.

OpomtonmonHas Tteopuss Y. JlapBuna. Ilpeanochbulku BO3HMKHOBEHMS JIapBUHU3MA.
JIBIOKyIIME CHUJIBl  HBOMIOLUM  BUAOB 10 JlapBuHY (M30BITOYHOE pa3MHOXKEHHE IpHU
OFPaHUYEHHOCTH PECypcoB, HeomnpeaenéHHas H3MEHYMBOCTh, Oopb0a 3a CyllecTBOBaHUE,
€CTECTBEHHBIN 0TOOD).
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Cunrernueckas Teopust sBomoun (CTD) u €€ OCHOBHBIC MOTOKEHUS.

Muxkposomonus. [Tonynsnus kak equHUIA BUAA U 3BOIIOLUU.

JBuxymue cuibl (pakTophl) SBOMIOIUU BHUIOB B MpupoAe. MyTallMOHHBIM Tpolecc U
KOMOMHATHBHasE W3MEHYUBOCTh. I[lomymsiioHHble BOMHBI W jApeiid reHoB. W3omsamus wu
MUTpaLys.

EctectBeHHbIi 0oTOOp — HampaBiswoomuil (aktop sBomonuu. DOpMbl €CTECTBEHHOTO
otoopa.

[Ipucrnoco01eHHOCTh OPraHU3MOB KaK pe3ysbTaT 3Botonuu. IlpumMepsl npucnocobnenuit
y opranuzMoB. ApoMopd 036l U UANOATANTALIUH.

Bun wu BumooGpazoBanme. Kpurepum Buma. OcHOBHbIE (GOpMBI BHI000pa30BaHUS:
reorpadguueckoe, 3KOIOrHIeCcKOe.

MakposBomorus. PopMbl 3BOMIONKH: (QuIeTHYECKasl, AUBEPreHTHAasl, KOHBEPTreHTHas,
napajuienpHas. HeoOpaTumMocTh IBONIOLMH.

[Ipoucxoxnenue oT HECTIELIUAJIN3UPOBAHHBIX MPEIKOB. [Iporpeccupyromas
cnenuanu3anus. AanTuBHAs pagualus.

JdemoncTpauum:

Hoprpersr: K. JIunneit, XK. b. Jlamapk, Y. Jdapsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkens, @. Mromnep, A. H. CeBepuos.

Tabnuubsl u  cxembl: «Pa3BuTHE OpraHuyeckoro Mupa Ha 3emiey», «3apoJbliliu
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «Dopmbl OOppOBI 3a  CyIIECTBOBAHHUEY,
«EctecTBeHHBIII 0TOOp», «MHOrooOpasue cOpTOB pacTeHHi», «MHoOroodpasue mOpoi
KUBOTHBIX», «[Tonmynsumny, «MyTanunoHHas U3MEHYUBOCTDY, «ApoMop(o3bI»,
«Mounoamantanuny, «OOmas nereHepanus», «JBrwkyime cuibl 3Bomonumny», «Kapra-cxema
Mapuipyra myremectBus Y. [lapsuna», «boprba 3a cymiectBoBanue», «lIpucmnocobieHHOCTD
opranusmoBy, «I'eorpauueckoe BU1000pa3oBaHue», « IKOIOTMUYECKOE BUI000pa30BaAHUE.

O6opynoBaHne: KOJUIEKIIMS HACEKOMBIX C Pa3TMYHBIMU TUIIAMH OKPACKH, HAOOp TIOA0B U
ceMsiH, Koyekius «[Ipumephl 3alUTHRIX MPUCTIOCOOICHHUH Yy KUBOTHBIX», MOJenb «OCHOBHBIE
HaIpaBJIEHUS YBOJIIOLUMNY», 00bEMHAs MoJeNb «CTpOeHUE TOJIOBHOTO MO3Ta MO3BOHOYHBIX).

Buoreorpaduueckass kapra Mupa, KOUIEKIHS «DOPMBI COXPAaHHOCTH HCKOMAEMBIX
JKUBOTHBIX U PACTEHUI», Mojenb ammukanus «llepekpéct xpoMocomy, BIa)XKHbIE Mpenaparhbl
«Pa3Butne Hacekomoro», «Pa3BuTHe INArymIKH», MHKporpenapaT «J/lpozodpuna» (HOpMma,
MyTaI# (pOpMbI KPBUIHEB U OKPACKH TENA).

JlaGopaTopHble U NpaKkTH4YecKne padoThi:

Jlaboparophas padora Ne 1. «CpaBHeHHE BUJIOB 110 MOP(POIOTHUECKOMY KPUTEPHUION.

JlaGoparopnast pabora Ne 2. «OmnucaHue TNPUCTIOCOONEHHOCTH OpraHM3Ma H  eé
OTHOCUTEJIBHOT O XapaKTepay.

Tema 2. Bo3HMKHOBeHHe M pa3BUTHeE )KM3HH Ha 3emJie.

JloHayuHbIE TPECTABICHUS O 3apOXKIECHUU KHU3HU. HayuHble rUmoTe3bl BO3HUKHOBEHMS
KU3HM Ha 3emsie: abMOreHe3 M MaHCHepMUs. XUMHUYECKasl SBOMIONUS. AOHOTCHHBIA CHHTE3
OPraHMYECKUX  BEUIECTB M3  HEOPraHMYECKHX. OKCIEPUMEHTAJIbHOE  MOJTBEPKICHUE
XUMHUYECKol sBomonuu. HadanpHble dTansl Ouonornyeckoi spomroruu. ['mmoreza PHK-mupa.
dopmupoBaHHE MEMOPaHHBIX CTPYKTYP M BOSHHUKHOBEHHE MPOTOKIETKH. [lepBble KIIETKU U UX
sBosoLMsL. POPMUPOBAHNE OCHOBHBIX TPYII )KUBBIX OPraHU3MOB.
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PazButne xu3HM Ha 3emisie 1o d3pam u nepuomaMm. Karapxeil. Apxeiickas u
npotepo3oiickass 3pel. Ilameo3oiickas spa U e€ mepuoAbl: KEMOPUUCKHA, OpIOBUKCKHUIA,
CUJIYPUMCKHM, TEBOHCKUI, KAMEHHOYT OJIbHBIN, IEPMCKHM.

Me3so3o0iickas apa U €€ MepruoIbl: TPUACOBBIN, IOPCKHUI, MEJIOBO.

Kaiino3zolickas 3pa u €€ nepro/ipl: MajJeoreHOBbINA, HEOr€HOBBIN, aHTPONOT€HOBBIM.

XapakTepucTuKa KiuMaTa U TE€O0JOrMYecKUx mpoueccoB. OCHOBHBIE 3Talbl 3BOIIOIUU
pPacTUTEIBHOIO W J>KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHuil u KUBOTHBIX. [losiBieHue,
pacuBeT U BBIMUPAHUE IPYIII )KUBBIX OPIraHU3MOB.

Cucrema OpraHM4ecKOro MUpa Kak OTpaKeHHE HBONIOIUU. OCHOBHBIE CUCTEMATHYECKUE
TPYIIIBI OPraHU3MOB.

OBonronusl  yesnoBeKa. AHTpONONOrMs Kak Hayka. Pa3BuTHe npeacTaBIeHUH O
MIPOUCXOKJICHUH YeJIOBEeKa. MeTo bl u3ydeHus: antponoreHe3a. CXoJICTBa U pa3InyuMsl YeJIoBeKa
1 ’KUBOTHBIX. CHCTEMAaTUYECKOE MOJIOKEHHUE YeTIOBEKa.

HBwxyme cunbl  ((akrtopel) aHTponorenesa. HacnencrBeHHass W3MEHYMBOCTh U
€CTeCTBEHHBII 0TO0p. OO0IIeCTBeHHBIN 00pa3 KU3HH, U3TOTOBICHUE OPYAU TPyAa, MBIILICHUE,
peub.

OcHOBHBIE CTaUMM U BETBU 3BOJIOLMU YEIOBEKA: aBCTPAIOMUTEKH, YEIOBEK YyMEIbIH,
Yenosexk npsamoxonamui, YenoBek HeaHAepTalibCKui, YenoBek pasymubii. Haxonku
HCKOMAaeMbIX OCTaTKOB, BPEMS CYIIECTBOBaHHUS, 00JIACTh PacHpOCTpaHEHUs, 00bEM T'OJIOBHOIO
M03ra, 00pa3 )KU3HU, OPYAHSL.

Yenoseueckue packl. OCHOBHBIE OOJBIINME pachl: eBponeouHas (eBpasuiickas), HErpo-
aBcTpajoujgHas  (9KBaTopuajbHas), MOHTOJIOMAHas  (a3MaTcKo-aMepukaHckas). YepTsl
MPUCIIOCOOIEHHOCTH TPEJCTABUTENCH UYEeNOBEYECKMX pac K YCIOBHUSAM CYIIECTBOBAHMS.
EnuncTBO yenoBeueckux pac. Kputuka pacusma.

JdemoncTpauum:

[Moptpetsi: @. Penn, JI. Tlactep, A. Y. Onapun, C. Mumnep, I'. FOpu, Y. lapBun.

Tabnupsl u cxembl: «Bo3HukHOoBeHHe COIHEUHOH cucTeMbl», «Pa3BUTHE OpraHMYEcKOro
mupa», «PacturenbHas kieTka», <«OKuBoTHas kietka», «[Ipokapuornueckas KieTKay,
«CoBpeMeHHasi CUCTEMa OpPraHM4eckoro Mupay, «CpaBHEHHE aHATOMMUYECKHUX YEPT CTPOCHMUS
YelnoBeKa M 4eloBeKoOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MallCOHTOJIOTMYECKUX HaXOOK
MPEKOB COBPEMEHHOI'O 4YeNIOBeKa», «JlpeBHeilmme moan», «lpeBHue moan», «llepBbie
COBpPEMEHHBIE JIIOIN», «YeI0BEUECKUe pach».

O6opynosanue: wmymsiku  «l[IpoucxoxkaeHnne uenoBeka» (OIOCTBI  aBCTpPalONUTEKA,
MUTEKaHTpONa, HeaHAepTalIblla, KPOMAaHbOHIIA), CIENKHA WIM HW300paKeHHUs KaMEHHBIX OpYyIuid
MEepBOOBITHOTO YeJoBeKa (KaMHHM-YOIIEphl, pyOmia, ckpebiia), TeoXpOHOJIOrHuecKas Tabauia,
Kosutekus «®opMbl COXpAaHHOCTH UCKOIAEMbIX )KMBOTHBIX M PACTEHUI».

JlabopaTopHble M NpaKkTHYeCKHE PA0OTHI:

[Ipaktuyeckas padora Ne 1. «/3yyeHne MCKOMAeMBbIX OCTATKOB PACTEHHUH U KUBOTHBIX B
KOJUIEKIUSAX .

DKCKypcusi « IBONIOIMS OpPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-HAy4YHBIH WK
KpaeBeIuecKHuil My3eil).

Tema 3. Opranusmbl U OKpPY:KaK0IIas cpeaa.

DKonorus Kak HayKka. 3aJauyd U pas3fenabl JKOJOTMu. MeTonpl HKOJIOrMYECKUX
HCCIIEI0BaHUM. DKOJIOrM4e€CKOE€ MUPOBO33PEHUE COBPEMEHHOI0 YEJIOBEKA.
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Cpenpl  oOWTaHMsSIT ~ OpPraHU3MOB:  BOJHAs,  HA3€MHO-BO3AYIIHAs,  IIOYBEHHAas,
BHYTpUOpPraHU3MEHHasl.

DOxonoruueckue ¢aktopel. Knaccudukanus sxomorumueckux (akTopoB: abMOTHUYECKHE,
OMOTHYECKHE U aHTpoInoreHHble. J{eficTBue s3xonornyeckux GakTopoB Ha OPraHU3MBI.

Abuornueckue  QakTOpbl:  CBET, TEMIeparypa, BiIaxHOCTb. DoTonmepuomusm.
[IpucnocoOnenust opraHu3MOB K ACHCTBUIO a0MOoTHYECKUX (PakTopoB. bronoruueckue puTMel.

buortnueckue ¢akrtopel. Buasl  OMOoTHMUECKMX  B3aMMOJEWCTBHI:  KOHKYpPEHIIHS,
XHMITHUYECTBO, CUMOKMO3 U ero ¢opmsl. IlapazutusMm, Koomeparys, MyTyajau3M, KOMMEHCATU3M
(KBapTHpaHCTBO, HaxJIEOHWYECTBO). AMEHcCAIU3M, HelTpanu3M. 3HaueHHe OUOTUYECKUX
B3aUMOJICHCTBHII [IIs CYILIECTBOBAHUSI OPIAHU3MOB B IPUPOAHBIX COOOIIECTBAX.

OKOJOrMYECKUE XapaKTePUCTUKU momyasauud. (OCHOBHBbIE TIOKAa3aTENM IONMYJSALUU:
YHCIIEHHOCTh, IIJIOTHOCTh, POXKJIA€MOCTh, CMEpPTHOCTh, MPHUPOCT, MUrpanus. JluHammuka
YUCJIEHHOCTH MOMYJISLHMU U €€ peryIsiusl.

JdemoncTpauum:

[optpetsr: A. I'ymbonpar, K. ®@. Pynse, 3. 'exkens.

Tabnuus! 1 cxemsl: kapta «l[Ipupoansie 30Hb1 3eMun», «Cpebl 0OUTAHUS OPTaHU3MOBY,
«®oronepuogusm», «llomymauum», «3aKOHOMEPHOCTH POCTAa YHUCIECHHOCTH MOMYJISILUU
unpyzopuun-Tydenpkny», «llumessie nemm».

JlabopaTopHble M NpakTHYeCKHEe PA0OTHI:

Jlaboparophas pabora Ne 3. «Mopdonorunueckne 0COOEHHOCTH PACTeHUN U3 Pa3HBIX MECT
OOUTaHUS.

JlabopaTtopHas pabora Ne 4. «BiusiHue cBeTa Ha POCT M pa3BUTHE YEPEHKOB KOJIEYCa.

Ipaxruyeckas padora Ne 2. «IToxcu€r mIOTHOCTH MONYJISIMA Pa3HBIX BUJOB PACTCHUN.

Tema 4. CoolmiecTBa U IKOJIOTHYECKHE CHCTEMBbI.

CoobmiectBo  opranu3smoB —  OuouneHo3. CTpykTypbl  OHOIEHO3a:  BHJIOBaf,
MpOCTpaHCTBEHHast, Tpoduueckas (nmumesas). Buasi-nomuHantel. CBs3u B OHOIICHO3E.

Dkonorudeckue cucreMbl (9kocuctemsbl). IloHarue o6 sKkocucTemMe U OHOreolEHO3E.
OYHKIMOHAIBHBIE KOMIIOHEHTBI 3KOCHUCTEMBI: TPOAYLEHThl, KOHCYMEHTBI, pPEIYLICHTHI.
KpyroBopor BemecTB M NOTOK 3HEPrHMM B 3KocucreMme. Tpoduueckue (MMIEBBIE) YpOBHU
skocucTteMbl. [lumieBbie nenu u cern. OCHOBHBIE TOKa3aTeNM SKOCHUCTEMBI: OHoMacca,
MPOIYKIIUS. DKOJIOTHYECKUE MHUPAMHUIBI: MPOAYKIIUU, YHUCIEHHOCTH, Omomacchl. CBOICTBa
9KOCHCTEM: YCTONYMBOCTD, CAMOPETYJIALUsA, pa3BUTHE. CyKllecCHs.

[TpuponHbie SKOCUCTEMBI. DKOCHUCTEMBI 03€p MU peK. DKOCHCTeMa XBOWHOTO WU
UIMPOKOJIMCTBEHHOI O Jieca.

AHTpOIIOreHHBIE SKOCHCTEMBL. ATpO’KOCUCTEMBI. Y pOosKocHcTeMbl. buonornueckoe u
XO3SIICTBEHHOE 3HAYEHHE arPOIKOCUCTEM U YPOOIKOCHCTEM.

buopasznoobpasue kak ¢akTop ycroiduBocTH dKocucTeM. CoxpaHeHne OMOJIOrHYeCKOro
pa3HooOpasust Ha 3emuie.

VYuenue B. U. Bepnanckoro o Ouocdepe. I'panuiibl, coctaB U CTpykTypa Omochepsl.
XKupoe BemectBo u ero QpyHkuuu. OcoOeHHOCTH Omocdeprl Kak TI100aTbHOW 3KOCHUCTEMBI.
Jlunamuueckoe paBHOBecHe U oOpaTHasl CBsI3b B Onocdepe.

KpyroBopoTsl BemiecTB M OHOreOXMMHYECKHE LHKIBI 3JIEMEHTOB (Yriaepoia, a3oTa).
3oHanbHOCTH Onochepbl. OCHOBHBIE OMOMBI CYIIIH.

[IOKYMEHT MOAMWCAH 3/TEKTPOHHOM MOAMMCHIO

MYHULUUNAJNTbHOE BIOA)XETHOE OBLLEOBPA30BATEJ/IbHOE 16.09.26 11:05 (MSK) CepTudukaT 7630035097C3E6338CC55E22854D8EFA
YYPEXXAEHUE "TMMHA3USA N2 5 I.®EOZ1IOCUN PECMYBJINKU KPbIM",
Noiiko EneHa CTaHWCnaBoBHa, AVPEKTOP




UYenoseuecTBo B Onochepe 3emiin. AHTpONIOreHHbIe n3MeHeHus1 B onocdepe. I modanbHbie
HKOJIOTHUECKHUE MPOOIEMBI.

CocymiecTBoBaHNE NPUPOABI U yenoBeyecTBa. CoxpaHeHue 6Mopa3Hoo0pa3us Kak OCHOBA
ycroitunBocTu Onocdepsl. OCHOBA pallMOHAIBHOTO YIPABIECHUS MPUPOJHBIMU PECypcaMHu U UX
ucnonb3oBanue. JlocTrxenns OMOIOTUU M OXpaHa MPUPOJIBI.

JdemoncTpanum:

IToptpetsi: A. JIxx. Tencnu, B. H. Cykaués, B. . Bepnaackuii.

Tabnumpsl u cxemsl: «llumeBsie 1enn», «bUONEHO3: cocTaB U CTPYKTypay, «[IpupomHbie
cooOmectBay, «llenn nuraHus», «Okonoruyeckas nupamuaa», «buochepa u uyenoBex»,
«JKOCHCTEMA MIUPOKOJIHUCTBEHHOI'O Jiecay, «IDKOCHUCTEMa XBOMHOro Jiecay, «buoleHo3
BooéMa», «ArpoueHo3», «lIpuMepHble aHTPONOIEHHBbIE BO3IACHCTBUS Ha MPUPOAY»,
«BaxHele MCTOYHMKM 3arps3HEHHs BO3JyXa M TPYHTOBBIX BoI», «llouBa — BaxHeWmas
cocrasJstonias ouocdepor», «DaxkTopsl Aerpananuu mousy, «llapaukossiit 3¢ dexT», «DakTopsl
ParmoaKTUBHOTO 3arps3HeHus Ornocdeprl», «O0mmas cTpykrypa ouocheps», «Pacrnpoctpanenue
XKHU3HU B Ouochepe», «O30HOBBIN 3KpaH Ouocheps», «KpyroBopor yriepoga B O6uocdepe»,
«KpyroBopot azora B mpupoae».

ObopynoBanue: MO/IEb-aNIINKALHS «Tunnunsle OMOIIEHO3BI», repbapuii
«PacturenbHble  cooOuiectBa»,  Koulekuuu — «buouenos», «Bpemutenun — BaxKHEWIIMX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIBTYp», TIepOapuu M KOJJIEKUWH PpAacTeHUM U  IKUBOTHBIX,
IIpUHAJUIeKALME K pasHbIM dKOJIOTMYECKUM IpylIiaM ogHoro suaa, Kpacnas kaura Poccuiickon
denepanuu, H300paKEHUs OXPAHAEMBIX BUJIOB PACTEHUHN U KUBOTHBIX.
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IINIAHUPYEMBIE PE3VJIBTATbBI OCBOEHHA ITPOIT'PAMMBI 110 BHOJIOIMHW HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHUA

Cornacio ®I'OC COQO, ycraHaBiauBalTCs TpeOOBaHUS K pe3yJbTaTaM OCBOEHUS
00yJaromuMICS POrpaMM CpeaHero o0IIero 00pa3oBaHMs: TMYHOCTHBIM, METANPEAMETHBIM U
MIPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B crpykType IMYHOCTHBIX pe3yJbTaTOB OCBOECHMS NpenMera «bHonorus» BbIIEIEHBI
CIIEYIOIINE  COCTABISIONIME: OCO3HAHUE OOYYAIOMUMHUCS  POCCHHCKOW  T'PaKIAHCKOM
WJIEHTUYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHUIO, CAMOCTOSATEIBbHOCTH M CaMOOIpEIEIEHUIO,
HaJIU4yue MOTHUBAIlMM K OOy4YeHHIO OHOJIOTMH, LIEJCHANpPaBICHHOE pa3BUTUE BHYTPEHHUX
yOeXICHUI JIMYHOCTH HAa OCHOBE KJIFOYEBBIX IEHHOCTEH M MUCTOPHUYECKUX TPATUIUN pa3BUTHS
OMOJIOTMYECKOro 3HaHMs, TOTOBHOCTh M CIOCOOHOCTh OOYYAIOIIMUXCS PYKOBOJCTBOBATHCS B
CBOCH  JICSITENIBHOCTH  IIEHHOCTHO-CMBICIIOBBIMH  YCTaHOBKaMH, TPHUCYIIUMH  CHCTEME
OMONIOTUYECKOro 00pa3oBaHMs, HAIWYHE HKOJOTUYECKOTO IPaBOCO3HAHUSA, CIOCOOHOCTH
CTaBUTH LIEJIU U CTPOUTH KU3HEHHBIE IIJIAHBI.

JIn4HOCTHBIE pPE3yJbTaThl OCBOEHHUS MNpeamera «buomorus» nOCTUraroTCs B €IMHCTBE
y4eOHOW M BOCHUTATEIHHOU JEATEIILHOCTH B COOTBETCTBUU C TPAAUIMOHHBIMU POCCHUCKHMHU
COLIMOKYJIbTYPHBIMU, UCTOPUUYECKUMHU U JYyXOBHO-HPABCTBEHHBIMU LIEHHOCTAMM, IPUHATHIMU B
o0llecTBEe MpaBUJIaMH M HOPMaMH MOBEIEHUS U CIIOCOOCTBYIOT MpOIlecCaM CaMOIO3HAHMS,
CaMOBOCHHUTAHUSI M CaMOPA3BUTHUSI, PA3BUTHSI BHYTPEHHEH IMO3ULIMHM JUYHOCTH, MATPUOTHU3MA,
YBaXEHUSI K 3aKOHY U IPaBONOPAJNIKY, YEJIOBEKY TPyAa M CTApUIEMYy MOKOJEHHIO, B3aUMHOTO
YBaXEHUS, OEpPe)KHOrO  OTHOIIEHWS K  KYyJbTYpHOMY  HACIEOUI0O UM TPaJAUIHUSIM
MHOTOHAallMOHAJILHOT0 Hapoaa Pocculickoit denepaunu, Tpupoae U OKPYKAKOLIEH cperie.

JIM4HOCTHBIE Pe3yNbTaThl OCBOCHUS yueOHOro npenmera «buonorusy AOmKHBI OTpaXkaTh
TOTOBHOCTh U CIIOCOOHOCTh OOYYaromMXcsi PyKOBOJCTBOBATHCS CPOPMUPOBAHHOM BHYTpPEHHEU
MO3ULIMEH JIMYHOCTH, CUCTEMOH IIEHHOCTHBIX OpPHEHTAllUi, TMO3UTUBHBIX BHYTPEHHUX
yOex/JIeHU, COOTBETCTBYIOIIMX TPAJAWIMOHHBIM IIEHHOCTAM POCCHICKOro  OOIecTBa,
paciiipeHe >KU3HEHHOTO OIbITa U OMbITa AESITEIbHOCTH B IPOLIECCE PeaTn3aluid OCHOBHBIX
HaIpaBJIEHUW BOCMIUTATEIBLHOU IEATEIbHOCTH, B TOM YUCJIE B YACTHU:

1) rpaKaaHCcKOro BOCHUTAHMS:

c(OPMUPOBAHHOCTh IPAKIAAHCKOW MO3UIMU  OOydYarollerocs Kak aKTHUBHOIO U
OTBETCTBEHHOT0 4JIeHa POCCHICKOro 00IECTBa;

OCO3HAHUE CBOUX KOHCTHTYIMOHHBIX MpaB M OOS3aHHOCTEW, YyBa)XEHUE 3aKOHA U
MIPaBOIIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOU NEATEILHOCTH MPHU CO3JAHUH YUEOHBIX MTPOEKTOB,
pelIeHnr y4eOHbIX U MTO3HABATENbHBIX 33/1a4, BHITOJTHEHIUH OMOIOTHYECKIX HKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ ONPENENATh COOCTBEHHYIO TIO3MIIMI0O TI0 OTHOIIEHUIO K SIBICHUSIM
COBPEMEHHOM JKU3HU U OOBSACHATH €€;

YMEHHE YUYUTHIBATH B  CBOMX JIEUCTBUAX HEOOXOAMMOCTh  KOHCTPYKTHBHOI'O
B3aUMOJICUCTBUS JTIOJICH C Pa3HBIMU YOKIECHUSAMH, KYIbTYPHBIMHU IIEHHOCTSIMHU U COIUATBLHBIM
MOJIOKEHUEM;
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TFOTOBHOCTh K COTPYJHHYECTBY B IIPOLECCE COBMECTHOI'O BBIIIOJIHEHUS Y4YEOHBIX,
[I0O3HABATEJIbHBIX M MCCIEOBATENbCKUX 3a]a4, YBAXUTEJIbHOIO OTHOLIEHHMS K MHEHHIO
OIIIOHEHTOB IPU 00CYXIEHUU CIIOPHBIX BOMPOCOB OUOIOTHYECKOT0 COIEPIKAHMS;

TFOTOBHOCTh K T'YMaHUTapHOMN U BOJIOHTEPCKON JESITEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIMTAHUS:

c(OPMHUPOBAHHOCTh POCCUNCKOM IPaX1aHCKOW MIEHTUYHOCTH, MAaTPUOTU3MA, YBAKEHUS K
CBOEMY HApOJy, YyBCTBa OTBETCTBEHHOCTH Iiepes POIMHOM, ropIOCTH 3a CBOM Kpail, CBOXO
Ponuny, cBOH SI3bIK M KYJIBTYpY, IPOLIOE U HACTOSIIIIEE MHOTOHALMOHAJIBHOT 0 Hapoja Poccnu;

[ICHHOCTHOE OTHOIIEHWE K MPUPOJHOMY HACIEIUI0 U MaMATHUKAM IPUPOBbI,
nocTwkeHusiM Poccnn B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/IE;

CIOCOOHOCTh OILIGHWBATh BKJIAJ POCCHMCKUX YUEHBIX B CTAHOBJICHHE W pa3BUTHE
OMONIOruM, MOHUMaHMsI 3HaYeHNsl OMOJIOTUHU B IIO3HAHUM 3aKOHOB ITPUPO/IbI, B )KU3HU YEIOBEKA U
COBPEMEHHOI'0 00IIECTBA;

uzelHas yoexaEHHOCTb, TOTOBHOCTD K CIY’KEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTD
3a ero cyns0y;

3) 1IyXOBHO-HPaABCTBEHHOI0 BOCIIMTAHUSA:

OCO3HaHHE TYXOBHBIX [IEHHOCTEW POCCUIUCKOI0 HAPOIa;

c(OpMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, 3THYECKOI O IOBE/ICHUS;

CIIOCOOHOCTH OLIEHHMBATh CUTYAIMI0 U NPUHHUMATh OCO3HAHHBIE PEUICHMS, OPUEHTUPYSICh
Ha MOPaJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH;

OCO3HAHHUE JINYHOT' O BKJIaJ[a B IOCTPOCHHUE YCTOWYMBOIO Oy1yIlero;

OTBETCTBEHHOE OTHOILIEHHWE K CBOUM pOAUTEISIM, CO3JIaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOI'O NMPUHATUS LIEHHOCTEH CEMENHOW JKU3HU B COOTBETCTBUH C TPAIULUSMU HapOJOB
Poccuu;

4) 3cTeTH4eCKOro0 BOCIIMTAHUS:

ACTETHYECKOE OTHOIICHHE K MHPY, BKIOYas 3CTETHKY ObITA, HAYYHOTO UM TEXHHUYECKOrO
TBOPYECTBA, CIOPTA, TPY/ia, OOLIECTBEHHBIX OTHOILCHUII;

MMOHMMAaHHE YMOLMOHAJILHOT O BO3/IEUCTBUS AKUBOWU MPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTh K CAMOBBIPD@KEHHIO B pa3HbIX BHUIAX HCKYCCTBA, CTPEMJICHHE NPOSIBIIATH
Ka4yecTBa TBOPUYECKON JIMYHOCTH;

5) ¢usuyeckoro BocnUTAHHMS, (GOPMHPOBAHMSA  KYJbTYPbl 3/0POBb H
3MOLMOHAJILHOTO 0JIArONoTyYus:

IOHUMAaHKE M peaju3alus 310pOBOro U 6e3omacHoro oopasa >ku3HHU (340pOBOE MHUTAHUE,
coOJII0/IeHEe TUTMEHUYECKUX MPaBUJI U HOPM, COATaHCUPOBAHHBIA PEXUM 3aHSITUH M OTIbIXA,
perynasipHas (u3Hueckass aKTUBHOCTH), OEPEXKHOro, OTBETCTBEHHOTO W KOMIIETEHTHOI'O
OTHOUIEHUS K COOCTBEHHOMY (PM3UYECKOMY U ICUXUYECKOMY 37I0POBBIO;

MMOHMMAaHWE IEHHOCTU TPaBWJ WHAUBUAYAJBHOTO U KOJJIEKTUBHOIO 0O€30MacHOro
MIOBE/ICHUS B CUTYaLUAX, YTPOKAIOLINX 310POBBIO U XKU3HU JIIOJIEH;

OCO3HAHHE TOCIEACTBUM M HENpUATHS BPEAHBIX NPUBBIYEK (YMOTPEOICHMs aIKOroJs,
HapKOTUKOB, KYpPEHHUS);

6) TPY10BOT0 BOCIIUTAHUSA:

TOTOBHOCTB K TPYZly, OCO3HaHHE [IEHHOCTH MacTepCTBa, TPYLOI00HE;
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TOTOBHOCTb K aKTUBHOM EATENBHOCTH TEXHOJIOTHYECKON U COLMAIbHON HAIIPABIEHHOCTH,
CMOCOOHOCTh ~ MHUIMUPOBATh, IUIAHHUPOBATH M CAMOCTOSATENBHO  BBIIOJHATH  TaKyIO
JESITEIbHOCTD;

HWHTEpEC K pa3nyHbIM cepam mpodeccHoHaIbHON AeATeNbHOCTH, YMEHHUE COBEpIIATh
OCO3HAHHBINA BEIOOP OymyIIel mpo)eCcCuu M peain30BhIBATH COOCTBEHHBIC KU3HEHHBIC TIIAHBI;

TOTOBHOCTh M CHOCOOHOCTh K OOpa30BaHHIO U CaMOOOpPA30BaHMIO HAa MPOTSHKEHUM Beei
KU3HU;

7) 3K0JIOTN4Y€eCKOTr0 BOCITUTAHUS

9KOJIOTMYECKH 11e7eco00pa3Hoe OTHOIIEHHE K IPUPO/Ee KaK UCTOUHUKY XKH3HU Ha 3emie,
OCHOBE €€ CYIIIECTBOBAHUS;

TIOBBIIICHHE YPOBHS 3KOJIOTMYECKOH KYyJIBTYpBl: MPUOOPETCHHE OMNbITa IUIAHUPOBAHHS
IIOCTYIIKOB M OLICHKH MX BO3MOXKHBIX ITOCJIEICTBUI 711 OKPYKAIOLIEN Cpelbl;

0CO3HaHUE II100aIbHOr0 XapakTepa SKOJIOrHYECKUX IpoOIeM U IMyTeH UX pelieHus;

CIOCOOHOCTH HMCIIONB30BaTh MPHOOpETaeMble TPU U3yICHUN OMONOTHUH 3HAHHUS U YMEHUS
IIPU pELICHUU MpoOJeM, CBS3aHHBIX C PallMOHAJIBHBIM IMPHUPOIONOJIL30BaHUEM (COOII0AECHUE
MpaBWJI MOBEJIEHUSI B NPUPOJAE, HANPABICHHBIX HAa COXPAaHEHHWE PABHOBECHS B IKOCHCTEMAX,
OXpaHy BUJIOB, IKOCHCTEM, OUOChEpHI);

AKTUBHOE HENpUATHE IECHCTBUI, NPHUHOCSILIUX BPEN OKPYKAIOIIEH NPUPOAHON Cpele,
YMEHHE MPOTHO3UPOBATH HEOJArONPUITHBIE HKOJOTUYECKUE IOCIEACTBUS MPEANPUHUMAEMBIX
JEUCTBUN U NIPEOTBpaLIaTh UX;

HaJIUYUE Pa3BUTOrO JKOJOTMYECKOIO0 MBILIICHMS, JKOJIOTMYECKOH KYyJIbTYpBI, OIIbITA
NESITEIbHOCTH  JKOJIOTMYECKOW  HAaIlpaBICHHOCTH, YMEHHsS pPYKOBOJACTBOBAaTbCS HMHU B
[I03HABATEIIbHOM, KOMMYHHMKAaTUBHOM U COLMAJIbHOW IPAKTUKE, INOTOBHOCTU K YYacTHIO B
MIPaKTUYECKOHN NEATEIbHOCTU YKOJIOTNYECKON HAIIPaBICHHOCTH;

8) HeHHOCTH HAYYHOr0 MO3HAHUSA:

c(OPMHUPOBAHHOCT, MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAykd M OOIIECTBEHHOM IPaKTHKH, OCHOBAHHOIO Ha [JUajlore KyJbTyp,
CHOCOOCTBYIOLIET0 OCO3HAHUIO CBOET'O MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPILIECHCTBOBAHUE SI3bIKOBOM U UUTATEIbCKOM KYJIBTYphI KaK CPEICTBA B3aUMOACUCTBUSA
MEXy JIFOIbMU U TIO3HAHUS MUDA;

MMOHMMaHHEe crenuuKky OUONOTMU KaK HAayKd, OCO3HaHUA €€ poinu B (OpMHUPOBAHUU
PaIMOHAIBHOIO0 HAYYHOI'O MBILIUIEHUS, CO3JaHUU LIEJIOCTHOIO IIPEICTaBIECHUS 00 OKpY’KaIOLEM
MHUpE KaKk O €IMHCTBE TPUPOABI, YeJOBeKa U OOIIecTBa, B TO3HAHUU HPUPOJHBIX
3aKOHOMEPHOCTEN U pEeLIeHUH MPoOIeM COXpaHEHHS IPUPOJHOI'O PABHOBECHS;

yOeXIEHHOCTh B 3HAYUMOCTH OMOJIOTMU Ui COBPEMEHHON LIMBUIIM3AIMH: 00eCIeueHUs
HOBOTO YPOBHSI Pa3BUTUSl MEIMLIMHBI, CO3[JaHUE NEPCIEKTUBHBIX OMOTEXHOJIOTHH, COCOOHBIX
peliaTh pecypcHble MpoOIeMbl Pa3BUTHUS YEIOBEUECTBA, MOMCKA MyTeH BBIXO/A U3 TNI00ATBHBIX
HKOJIOTHUECKUX MPOoOJieM U obecrieueH st epexoia K yCTOWYMBOMY Pa3BUTHIO, PALIMOHAIBHOMY
HCIOJIb30BAaHUIO MPUPOIHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTAHAAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B MOJYyYE€HUU OMOJIOTMYECKHX 3HAHHWI B LENSIX MOBBILICHUS OOIIen
KYJIBTYpBl, €CTECTBEHHO-HAyYHOH TI'PaMOTHOCTH, KaK COCTaBHOW 4YacTH ()YHKIHMOHAJIHHON
IPaMOTHOCTH oOyuarouuxcsi, GopMupyemMon npu u3y4eHuu OuoIoruH;

NOHMMAaHUE CYIIHOCTH METOJIOB IO3HAHMSI, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH HCIIOJIb30BaTh MOJy4YaeMble 3HAHMS I aHalM3a M OOBSCHEHMS SBJICHUUN
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OKPYXKAIOIIEr0 MHpa M TPOHCXOAANIMX B HEM W3MCHEHWH, yMEHHE JenaTh OOOCHOBaHHBIC
3aKJIIFOYCHUA Ha OCHOBC HAY4YHBIX Q)aKTOB U HUMCHOIIMUXCA OdaHHBIX C HLCJIbIHO IMOJIY4YCHUA
JOCTOBEPHBIX BBIBOJIOB;

CTIIOCOOHOCTh CaMOCTOSITETIHHO HCIIONIB30BaTh OWOJIOTHYECKUE 3HAHHS JUIS PEIIeHUS
HpO6HeM B PCAJIbHBIX JKU3HCHHBIX CUTYAlHUAX;

OCO3HAHUE IIEHHOCTU HAay4HOH JESATEIbHOCTH, TOTOBHOCTh OCYIICCTBIISATh MPOCKTHYIO W
HUCCIIEN0BATENBCKYIO AEATEIbHOCTh MHAUBUIYAIBHO U B TPYIIIE;

TOTOBHOCTh M CIOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHHUIO U CamMOOOpPa3OBaHUIO, K
AKTUBHOMY IIOJIYUCHUIO HOBBIX 3HAHHUW 110 OWOJIIOTMM B COOTBETCTBHHU C >KU3HECHHBIMHU
MOTPEOHOCTIMHU.

METAIIPEIJMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIE PE3yNIbTaThl OCBOCHUs ydeOHOro mpeamera «bHomoOrusy BKIIOYAIOT:
3HaYMMble I (OPMHUPOBAHUS MHUPOBO33PCHUS  OOYYAIOIIUXCA  MEKIUCIUIUIMHAPHBIC
(MexXTIpeIMeTHBIC) OOIICHAYYHBIE TIOHATHS, OTPAXKAOIINE IEIIOCTHOCTh HAyYHOW KapTHHBI MUPa
U crienu(UKy METOJ/IOB MMO3HAHUS, UCMOIB3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPIHS,
SIBIICHHWE, MPOIECC, CHCTEMa, HAy4HbIA (aKT, MPHHIIMII, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, HCCICAOBaHUE, HAONIOJACHHUE, U3MEPCHHE, JKCIICPHUMEHT W JIPYruX), YHHUBEPCAIbHBIC
yueOHbIe JeicTBHs (ITO3HABATEIBHBIE, KOMMYHUKATUBHBIE, PETYIATUBHBIE), 00CCIICUHBAIOIIHEC
¢dbopmupoBaHue (YHKIMOHATBLHONH T'PAMOTHOCTH M COIIMAIILHOW KOMIICTCHIIMU O0YyYaroluXcs,
CIOCOOHOCTh o0ydJaronuxcs HCIIONIh30BATh OCBOCHHBIC MEXIUCITUTIITHHAPHBIC,
MHUPOBO33PEHUYCCKUE 3HAHUS W YHUBEpCAIbHBIC YyUeOHBIC ACHCTBHS B TIO3HABATEIBHOU U
COIMATLHON TIPAKTHUKE.

MeranpeaMeTHbIe Pe3yJabTaThl OCBOCHHS IMPOrPAMMBI CPEIHEro OO0Imero oOpa3oBaHMS
JIOJKHBI OTPaXKaTh:

OnJajieHNe YHUBEPCAJIBLHBIMH Y4eOHBIMH MO3HABATEIbHBIMU I€HCTBUSIMH:

1) 6a3oBbIe JJOrHYeCKHe el CTBHA:

CaMOCTOSTENFHO (HOPMYIHUPOBATh W aKTyalH3UpOBaTh MPOOIEMy, paccMaTpuBarh €&
BCECTOPOHHE;

WCIIONIb30BaTh IPU OCBOCHHHM 3HAHWUH MPUEMBI JIOTHYECKOTO MEBIIIICHUS (aHaIH3a,
CHUHTE3a, CpaBHEHUS, KiIacCU(pUKAUU, OOOOIICHUS), PACKPHIBATh CMBICI OHOJOTHYECKUX
MOHATHUH (BBIIENATH MX XapaKTEPHbIC MPU3HAKH, YCTAHABIUBATE CBSI3U C APYTUMH MTOHSATUSIMH);

OIIPENIETIATh 1SN JISATSIIBHOCTH, 3aJiaBas IMapaMeTpbl M KPHUTEPUH HMX JOCTHKCHUS,
COOTHOCHUTH Pe3YJbTATHI ICATEIHLHOCTH C MMOCTABICHHBIMH LETISMU;

UCIIOJIb30BaTh OMOJIOTMYECKHE TOHATHUS Ui OOBSCHEHUS (PAKTOB M SIBJICHHUU >KUBOM
TIPUPOJIBI;

CTPOHWTh JIOTUYECKHE pacCyXJeHus (MHIAYKTUBHBIC, [EAYKTUBHBIE, IO aHAJIOTUH),
BBISIBIISAT 3aKOHOMEPHOCTH M MPOTHBOPEUYUS] B PAaCCMATPUBACMBIX SIBJICHUSAX, (OPMYIUPOBATH
BBIBOJIBI U 3aKJTFOUCHUS,

MPUMEHSTh CXEMHO-MOJICIIbHBIE CPEACTBA Ui MPEACTABICHUS CYIIECTBEHHBIX CBS3CH U
OTHOIICHUW B M3Yy4aeMbIX OMOJIOTHYECKUX OOBEKTaX, a TaKKe MPOTHBOPEUYHI pa3HOro poja,
BBISIBJICHHBIX B Pa3JIUYHBIX HH()OPMAIIMOHHBIX HCTOYHHUKAX;
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pa3pabarbIBaTh IUIAH PEHICHUS MTPOOJIEMBI ¢ YIETOM aHAIHM3a HMEIOIIMXCS MaTepUATbHBIX
1 HEMaTepUAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JCATEIBHOCTh, OLICHUBATh COOTBETCTBHE PE3yJIbTATOB IICIISM,
OIIEHUBATh PUCKH MOCIEICTBUH NESITETbHOCTH;

KOOPJIMHUPOBATH M BBHINONHATH pabOTy B YCIOBUSIX PEAITBHOTO, BHUPTYaJIbHOTO U
KOMOWHUPOBAHHOTO B3aMMOJICHCTBUS;

pa3BUBaTh KPEATHBHOE MBIIIUICHUE TPU PEIICHUH KU3HEHHBIX TPOOIIeM.

2) 6a30BbIe HCCIEI0BATENBCKHE TeiiCTBUS:

BJIAJICTh HABBIKAMH y4eOHO-HUCCIICIOBATEIILCKOM U MPOSKTHOU JIEATEILHOCTH, HaBBIKAMU
paspenieHust mpoodiieM, CIIOCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TIOMCKY METOOB
peLIeHHsI MPAKTUYECKHX 3a/1a4, TPUMEHEHHIO Pa3INYHBIX METOIOB TTO3HAHUS;

UCIIOJIb30BaTh Pa3IMYHbIC BUIBI JICATEILHOCTH MO MOJYYCHHIO HOBOI'O 3HAHUS, €ro
WHTEPIpPETAINH, TPEeoOPa30BaHUIO W NMPUMEHEHHIO B YUEOHBIX CHTYallHsSX, B TOM YHCIE TpU
CO3JITaHMH Y4EOHBIX M COLUATBHBIX MPOEKTOB,;

(OpMHPOBATh HAYYHBINM THIT MBIIUICHHS, BIaJICTh HAYYHOU TEPMHHOJIOTUEH, KIFOUEBBIMU
MTOHSITHSIMHA X METOJIaMHU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3a/ladll B OOpa30BaTEIILHON NIESTEIHHOCTH W
KU3HCHHBIX CHTYaIlUsX;

BBISIBIISITh TIPUYMHHO-CIICACTBEHHBIE CBS3M W aKTYaJIM3UPOBATh 3a/ady, BBIJIBHTATh
TUIOTE3y €€ pelIeHHs, HaXOIUTh AapryMEHTBhI JUId JOKa3aTelbCTBA CBOUX YTBEPIKICHHIA,
3aJ1aBaTh MapaMeTPbl U KPUTEPUU PEIICHUS;

aHAM3UPOBATh TOJYyYCHHBIE B XOAE pEUICHHS 3aJadd pPe3yNbTaTbl, KPUTHUECKH
OLIEHUBATh UX JJOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCIOBUSX;

JIaBaTh OLIEHKY HOBBIM CHTYAIlUsIM, OIICHUBAThH TIPUOOPETEHHBIH OITBIT;

OCYIIECTBIISITh IIEJICHANIPABICHHBI TMOUCK TMEPEeHOca CPEACTB M CIIOCOOOB JCHCTBHS B
po(heCCHOHATBEHYIO CPEY;

yMETh TICPEHOCUTh 3HAHWS B  I[IO3HABATEIILHYIO U  NPAKTUYECKYI  O0JIacTH
KHU3HEEATSITLHOCTH,

YMETh UHTErPUPOBATH 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00TIacTei;

BBIIBUTATh HOBBIC WJEH, TpeaiaraTh OPUTHHAJIBHBIC IMOAXOJbl M PEIICHHS, CTaBUThH
poOJIeMBI U 3aJ1auH, TOMTYCKAIOIINE albTePHATUBHBIC PEIICHUS.

3) pa6ora ¢ ungopmanmeii:

OPHEHTUPOBATHCS B Pa3IMYHBIX MCTOYHHKAX WH(pOpMAIHH (TEKCTe Y4eOHOTOo MocoOwus,
HAYYHO-TIOMYJISIPHON JIUTEpaType, OMOIOrHUECKUX CIOBApPSAX M CIIPABOYHHUKAX, KOMIBIOTEPHBIX
0a3ax maHHBIX, B VHTepHeTe), aHATW3UPOBAaTh HH(POPMAIUIO PA3IUYHBIX BHIOB U (OpM
MPEJCTABIICHUS, KPUTUYECKU OLICHUBATh €€ JIOCTOBEPHOCTh M HEMPOTUBOPEYUBOCTb;

(GbopMynHpOBaTH 3ampOCHl M TMPUMEHSATh pPa3IHMYHBIE METOABI NPH IOHCKE W OTOOpe
Ouonornueckoi nHpopMaIuu, HeoOXOTUMOM IS BHITOTHEHUS yIeOHBIX 3a/1a4;

npuoOpeTaTh OINBIT HWCIOIB30BaHUS HH(POPMAIIMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTHIA,
COBEPIIEHCTBOBATH KYJIbTYpPY aKTUBHOT'O MCIIOJIb30BAHUS PA3JIMUHBIX IIOMCKOBBIX CHCTEM;

CaMOCTOSITENTHO BBIOMpATh ONTHMAIbHYIO (OpMY MpeacTaBieHUs OHOJOrMYECKON
nHpopmaiuu (cxemsl, Tpaduky, AHarpaMMbl, TaOJIUIIBI, PUCYHKH U IPYTOE);

WCIIOJIb30BaTh HAYYHBIM S3BIK B KA4E€CTBE CPEACTBA MpH padboTe ¢ OHOJIOrHYeCKOM
uH(popMaIueii: TPUMEHITh XUMUYECKUE, PU3NYECKUE U MaTEMAaTHYECKUE 3HAKU U CHMBOIIHI,
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dbopmysel, abOpeBUaTypy, HOMEHKJIATypy, HCIOJb30BaTh W MpeoOpa3oOBBIBaTh 3HAKOBO-
CUMBOJIMYECKHE CPEACTBA HAIJIATHOCTH;

BJIQJICTh HAaBbIKAMHM pACMO3HaBaHUS M 3alIUThl  MH(OpManuu, WHGOPMAIIOHHOM
0€30I1acCHOCTH JTMYHOCTH.

OBiageHHe YHHBeEPCAJIbHBIMH KOMMYHMKATHBHBIMH A€l CTBHSIMU:

1) o0menne:

OCYILIECTBIISATh KOMMYHHUKAIIMA BO BCeX cepax >KM3HHU, aKTUBHO Y4acTBOBATh B JHasiore
WIM JUCKYCCHU TI0 CYIIECTBY OOCYXJaeMOH TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKa3bIBATh
CY)KJI€HUS OTHOCUTEIBHO BBIIIOJIHEHUS TMpeJlaraéMoil 3aJaud, Y4YUThIBaTh MHTEPECHl WU
COIJIaCOBAaHHOCTh MO3UIUI IPYrUX YYaCTHUKOB JMAJora MU AUCKYCCUH);

pacrio3HaBaTh HeBepOaJbHBIE CPEACTBA OOLICHMS, NMOHUMATh 3HAYEHHE COLMATBHBIX
3HAKOB, MPEANOCHIIIOK BOSHUKHOBEHUS! KOH(MIUKTHBIX CUTYAIUi, yMETh CMSATYATh KOH(MIUKTHI U
BECTU IIEPErOBOPHI;

BJIAJETh PA3IMYHBIMU CIIOCOOAMHU OOIIEHHMS M B3aWMOJICHCTBHUS, MOHUMATh HAaMEPEHUS
JOPYTUX JIOJIeH, TMPOSBIATh YBAKUTEIHHOE OTHOIICHHE K COOECETHUKY M B KOPPEKTHOM (opme
(hopMynupOBaTh CBOM BO3PAKECHHUS;

pa3BEPHYTO M JIOTMYHO H3JIaraTb CBOIO TOUYKY 3PEHHS C HCIOJIb30BAHUEM S3BIKOBBIX
CPEICTB.

2) cOBMeCTHasi eI TEJIbHOCTD:

NOHUMATh M HMCIIONB30BAaTh MPEHMYILECTBA KOMAaHIHON W MHIMBUAYAJIbHOH pabOTHI MpHU
peleHur OUOIOruYecKoil mpobaeMbl, 00OCHOBBIBATH HEOOXOIUMOCTh IPUMEHEHHSI TPYIIIOBBIX
(hopM B3auMOJEHUCTBUS NTPU pPELIEHUH YUeOHOM 3a/auH;

BBIOMpPATh TEMAaTHUKy M METOJbl COBMECTHBIX ACUCTBUH C Y4ETOM OOLIMX HMHTEPECOB H
BO3MOXHOCTEH Ka)J0r0 WieHa KOJUIEKTUBA;

OPUHMMATh LEIM COBMECTHOM JI€ATENbHOCTH, OPraHU30BbIBaTh M KOOPAMHHUPOBATH
JEUCTBUSA O €€ JOCTHXKEHUIO: COCTAaBJATH IUIAH ACHMCTBHM, PacCHpelessTh POJIA C YYETOM
MHEHUH Y4aCTHUKOB, 00CY>KJaTh PE3yJIbTaThl COBMECTHON PadOThI;

OLIEHMBATh KaYE€CTBO CBOETO BKJIAJa U KaXJ0ro Y4aCTHMKA KOMaHbl B OOLIUI pe3ynibTar
10 pa3pabOTaHHBIM KPUTEPHSIM;

npeajaraTb HOBBIE NMPOEKTHI, OLEHUBATh WUJIEU C MO3MIMU HOBHU3HBI, OPUTMHAJIBHOCTH,
MPAKTUYECKOW 3HAYUMOCTH;

OCYILECTBIIATh IIO3UTUBHOE CTPATETMYECKOE IIOBEJCHHE B Pa3IMYHBIX CUTYalLHsX,
MIPOSIBIISATH TBOPUECTBO M BOOOpaKEHHE, ObITH MHUITHATUBHBIM.

OgiajeHHe YHHBEPCAJIbHBIMHU Pery/JsiTHBHBIMY ICHCTBUSIMU:

1) camoopranu3amnms:

UCIIOJIb30BaTh OWONOTMYECKUE 3HAHHS JUIsl BBIBICHHUS MPOOJIEM U HMX pEUICHHS B
KU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUU 1I€JIEBBIC U CMBICIOBBIE YCTAHOBKU B CBOUX
JNEUCTBUSX U TOCTYNKax IO OTHOLIEHUIO K JKWBOW NPHUPOJE, CBOEMY 3J0POBBIO M 3/I0POBBIO
OKPY’KaIOIIKX;

CaMOCTOSITENIbHO OCYUIECTBIISITh IMO3HABATEIIbHYIO JESTENBbHOCTD, BBIABIATH MPOOJIEMBI,
CTaBUTh M (GOPMYIHpPOBaTh COOCTBEHHBIE 3aJayd B 00pa30BaTENbHON JEATEeIbHOCTH U
KU3HEHHBIX CUTYaIUsX;
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CaMOCTOSITEJILHO COCTABJIATH IIJIAH PEIIEHUsS MPOOJIEMBl C yUETOM HMEIOLIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U IPEIIOYTEHHI;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM;

paciupsaTh paMKi yueGHOI0 IpeMeTa Ha OCHOBE JTUYHBIX MPEANOUTEHUN;

JIeTIaTh OCO3HAHHBIN BHIOOD, apIYMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTH 32 PEIICHUE;

OLIEHMBATh NPUOOPETEHHBIN OMBIT;

croco0cTBOBaTh (POPMHUPOBAHUIO U MPOSIBICHUIO IIUPOKON 3PYIUIIUU B Pa3HBIX 00JIaCTAX
3HaHUH, MOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTYalUsM, BHOCUTb KOPPEKTUBBI B JIEATEIbHOCTH, OLIEHUBATH
COOTBETCTBHUE PE3yIbTATOB LEIAM;

BJIaJIeTh HaBBIKAMH [TO3HABATEIbHOM pedeKcHH KaKk OCO3HaAHMs COBEPIIAEMbIX JEHCTBHM
Y MBICIIUTENBHBIX MPOLIECCOB, X PE3YIbTATOB U OCHOBAHMI, UCMOIb30BaTh MPUEMBI pedeKcuu
JUISL OLICHKH CUTYaIluH, BEIOOpA BEPHOTO PELICHHUS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATD PEILIECHUS 110 UX CHUKECHUIO;

MIPUHAMATHh MOTUBBI U apTyMEHTBI APYTUX IPU aHAIU3€ PE3YJIBTATOB JEATEIbHOCTH;

3) npuHsiTHE Ce0s1 U IPYrUX:

IpUHUMATh ceOsl, IOHUMasi CBOU HEIOCTATKU U JOCTOUHCTBA;

IIPUHUMATh MOTHBBI U ApI'yMEHTBI APYTUX IIPU aHAIU3€E PE3YJIBTATOB AEATEIbHOCTH;

IIpU3HABaTh CBOE IIPABO U MPABO JIPYrUX Ha OLIMOKHU;

pa3BUBaTh CIOCOOHOCTH MOHMMATh MUP C MO3UILIMU APYroro 4eaoBeKa.

INPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHbie pe3ynbTaThl ocBoeHus nporpamMmmbl COO o O6uonoruu Ha 6a30BOM YpOBHE
BKJIIOYAIOT crieruduueckue Uit yueOHoro npeamera «buonorus» HaydHble 3HaHUS, YMEHUS U
croco0bl JEWCTBUII 1O OCBOCHMIO, HHTEpPHpETallMM U MNpeoOpa3OBaHUIO 3HAHWM, BHIbI
JESITEIbHOCTU 1O MOJYYEHUI0 HOBOTO 3HAHUS M MPUMEHEHUIO 3HAHUN B Pa3IMUHBIX Y4E€OHBIX
CUTyallUsiX, a TaKKe B pealbHBIX >XU3HCHHBIX CHTYallUsX, CBSA3aHHBIX ¢ Owuonorueil. B
IIporpaMMe IpeAMETHBIE Pe3yJIbTaThl MPEACTaBIEHBI 110 roJjaM 00yUeHHUs.

[IpenmeTHble pe3ynbTaThl OCBOGHUs y4yeOHoro mnpeamera «buomnorus» 6 10 knacce
JIOJ>KHBI OTPaKaTh:

c(OPMHUPOBAHHOCTh 3HAHUH O MecCTe€ M POJIM OMOJOrMHM B CHCTEME HAyYHOI'O 3HAHMS
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAyYHOU KapTHUHBI MHUpa U
Hay4YHOT'O MHUPOBO33PEHUS, O BKJIA/Ie POCCHICKUX U 3apyOeKHBIX YUEHBIX-OUOIOrOB B pa3BUTHE
6uonoruu, QyHKIMOHAIBLHON T'PaMOTHOCTH YeJI0BEKa Ul PELICHUs )KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COJEpKaHUE OUOJIOrMUECKUX TEPMUHOB U MOHSTHIM: KU3Hb, KIIETKA,
opranu3M, Mmerabomu3Mm (0OOMEH BeWmECTB M IPEBPALICHUE DJHEPruM), T'OMEOCTa3
(camoperynsnusi), ypOBHEBas  OpraHu3alMs  JKUBBIX  CHUCTEM, CaMOBOCHPOHM3BEICHUE
(penpoaykius), HaCI€ACTBEHHOCTh, U3MEHUYHUBOCTh, POCT U PA3BUTHE;

yMEHHUE H3j1aratb OHOJOTMYECKHE TEOpHH (KJIETOYHAs, XPOMOCOMHAs, MYTallMOHHas,
LIEHTpaJbHAsl JOTMa MOJIEKYJIsApHOUW Omonoruun), 3akoHsl (I. Mennmens, T. Moprana, H. W.
BasuiioBa) 1 yuenus (o HeHTpax MHOrooOpasus U NPOUCXOXKACHUS KyIbTYpHBIX pacteHuit H. U.
BasuiioBa), onpenensaTs TpaHULbl UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;
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yYMEHHE BJaJleTh METOAAMHM HAy4yHOrO MO3HAHMs B OMOJOrMH: HAOJIO/IEHUE U ONKCAaHUE
KHUBBIX CHCTEM, TIIPOLIECCOB U SIBICHUI, OpraHM3alus M MPOBEACHUE OHMOIOrHYECKOro
JKCIIEPUMEHTa, BBIIBIJKEHHWE THIOTE3bl, BBISBICHUE 3aBHUCHUMOCTH MEXKIY HCCIEAYyEMbIMU
BEIMYMHAMHU, OOBSCHEHHE TIIONYYEHHBIX PE3YyJIbTAaTOB, HCIIOIB30BAaHHBIX HAYYHBIX TMOHSITHIA,
TEOpUI U 3aKOHOB, YMEHHUE JIeJIaTh BBIBOABI HA OCHOBAHHUH MOJYYEHHBIX PE3YIbTATOB;

YMEHHE BBIJIENATH CYIIECTBEHHbIE MPHU3HAKA BHPYCOB, KIETOK MPOKAPHOT U IYKAPHOT,
OJTHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPTaHH3MOB, OCOOCHHOCTH MPOIIECCOB: 0OMEHA BEIIECTB H
MIpeBpaIleHUs] PHEPTUU B KIJIETKE, (POTOCHMHTE3A, MIACTUYECKOr0 M DHEPreTHMYecKoro oOMeHa,
XEMOCUHTE3a, MUTO3a, MeH03a, OIUIOJOTBOPEHUS, PA3MHOXKEHUS, UHAUBUAYAILHOTO Pa3BUTHS
opraHusma (OHTOreHe3);

YMEHUE TPUMEHSTH MOJyUYEeHHBIC 3HAHUS I OOBSICHEHUS! OMOJIOTMYECKUX MPOLECCOB H
SIBIICHUU, JJI IPUHSITUS MPAKTUYECKUX PEIICHU B TOBCETHEBHOM KU3HU C LI€TbI0 00ecredeHus
0€30IacCHOCTH CBOETO 3I0POBBS M 3II0OPOBBS OKPYKAIOUIMX JIIOJCH, COONIONCHHUS HOPM
IPaMOTHOTO TOBEJCHHUS B OKpPY)KAIOLIeW MPHUPOTHON cpeje, MOHMMaHHE HEOO0XOAUMOCTH
WCIIONB30BAHUS JOCTHKCHUI COBPEMEHHON OMONIOrMHM U OMOTEXHOJNOTHH ISl PallMOHAIBHOTO
MIPUPOIOTIOITH30BAHUS;

yMEHHUE pemaTh JJIEMEHTApHbIE T'eHETHYECKHEe 33/Ja4d Ha MOHO- U JAUTHOpHIHOE
CKpeIllMBaHUe, CIICTNIEHHOE HACJIEI0BaHHEe, COCTABIIATH CXEeMbl MOHOTMOPHIHOTO CKPEIIMBAHUS
JUTSL TIpE/ICKa3aHusl HAacIeIOBaHUs IPU3HAKOB y OPTaHNU3MOB;

YMEHHUE BBIOJIHATH JTAOOpAaTOPHBIE M MPAKTHUYECKUE pabOThI, COOMIOAATh MpaBUia MPH
pabote ¢ yueOHbBIM U Ta0OPaTOPHBIM 000pPYIOBAHUEM;

yMEHHE KPUTHUYECKH OICHUBATh W WHTEPIPETHUPOBATH HH(DOPMAIMIO OHOIOTHYECKOTrO
COJZIep)KaHUsl, BKJIIOYAIOUIYIO TICEBJOHAYYHbIE 3HAHUS U3 Pa3JIMYHBIX MCTOYHUKOB (CpeICTBa
MaccoBOM HMH(pOpManNu, HaAyYHO-TIONYJSPHBbIE MaTepHallbl), STUYECKUE ACTIEKThl COBPEMEHHBIX
HCCIICAOBAHUN B OMOIOTUY, MEAUIINHE, OMOTEXHOJIOTHH;

YMEHHE CO37aBaTb COOCTBEHHBIE IHCHMEHHBIE M YCTHBIE COOOIIEHUs, 0000mas
Ouonornueckyro HMHQOpMAlLMIO W3 HECKOIbKMX KCTOYHHUKOB, TPaMOTHO HCIOIb30BaTh
MOHSTUMHBIN anmnapaT OMOIOTUH.

[IpenmerHble pe3ynabTaTbhl OCBOGHHs YydeOHoro mnpeamera «buomnorust» 6 11 knacce
JIOJ>KHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHUKA O MECTE€ M POJM OHOJOrMH B CHCTEME HAyYHOT'O 3HAHHS
€CTECTBEHHBIX HayK, B ()OPMHPOBAHUN COBPEMEHHOH €CTECTBEHHO-HAyYHOW KapTHHBI MHpa U
Hay4YHOTO MHUPOBO33pPEHUS, O BKJIAJIE POCCUHUCKUX U 3apYOCKHBIX YUEHBIX-OMOIOrOB B pa3BUTHE
Ononoruu, QyHKIMOHAIEHON TPAMOTHOCTH YeJIOBEKa IS PEIICHHUS )KU3HCHHBIX 327134,

YMEHHUE PacKphIBaTh CoepKaHHe OMOIOrMYECKIX TEPMUHOB U TIOHSATHA: BUJ, TIOMYJISIIHS,
reHo(OHJ, DJBOJIOLHUSA, MABIXKYIIME CHIbl ((aKTOpbl) HBOIIOLMH, MPHUCIOCOOICHHOCTD
OpPraHu3MOB, BHJI000pa30BaHUE, JKOJOTHMYECKHE (AKTOPBI, DKOCHCTEMA, IPOIYIEHTEHI,
KOHCYMEHTBI, PeIyIIEHTHI, LIENH MUTAaHHsI, SKOJIornyeckas mupaMuia, ouoreoneHos, bnocdepa;

yMEHHE Wu3NaraThb Ouosnorunueckue Teopuu (dBomronmoHHas Teopusi Y. JlapBuHa,
CHUHTETHUYECKasl TEOPHS IBOJIIOIMH ), 3aKOHBI U 3aKOHOMEPHOCTH (3apojbIiieBoro cxonacrea K. M.
bapa, yepenoBaHus IiIaBHBIX HampaBieHMd U nyreid somonuu A. H. CesepuoBa, yueHHs o
ouocdepe B. U. Bepraackoro), onpeneisTs TpaHUIIbl UX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHHUE BIAJIETh METOAAMH HAYYHOT'O TIO3HAHHS B OWMOJOTHH: HAONIOJCHUE U OIMHCAaHUE
KHUBBIX CHCTEM, TIIPOLIECCOB U SIBICHUH, OpraHu3alus M TMPOBEACHUE OHMOIIOrHYECKOro
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9KCIEPUMEHTA, BBIJBM)KEHUE THUIIOTE3bl, BBISBICHUE 3aBUCUMOCTU MEXIY HCCIETyeMbIMU
BEIMYMHAMHU, OOBSCHEHHE TIONYUYEHHBIX PE3YyJIbTAaTOB, HCIOJB30BAaHHBIX HAYYHBIX MOHSATHIA,
TEOpU U 3aKOHOB, YMEHUE JIeJIaTh BBIBO/IbI HA OCHOBAHUHU MOTYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIICNATH CYIIECTBEHHBIC TIPU3HAKNA CTPOSHUS OMOIOTHIECKUX OOBEKTOB: BHIIOB,
MOMYJSAIMA, TMPOAYLEHTOB, KOHCYMEHTOB, pPEIyLEHTOB, OHOTr€OIEHO30B M JKOCHCTEM,
O0COOEHHOCTH  MpPOLIECCOB:  HACJIEJICTBEHHOM  M3MEHYMBOCTH, €CTECTBEHHOro  0TOOpa,
BHJI000pa30BaHMs, MPUCIIOCOOICHHOCTH OPTaHW3MOB, NIEHCTBHS JKOJIOTHYECKAX (PAKTOPOB Ha
OpraHU3MBbl, IIEPEHOCA BEIIECTB U IMOTOKA YHEPIHH B 9KOCUCTEMAax, aHTPOIIOTeHHBIX N3MEHEHUI
B JKOCHCTEMaxX CBOEH MECTHOCTH, KPYroBOpOTa BELIECTB M OMOr€OXMMHUYECKUX IUKIOB B
ouocdepe;

YMEHUE TPUMEHSTH MOJyUYEeHHBIC 3HAHUS I OOBSICHEHUS! OMOJIOTMYECKUX MPOLECCOB H
SIBJICHUH, JUI IPUHATHS IPAKTUUECKUX PELICHUH B MOBCEIHEBHOMN KHU3HU C LEJIbI0 00eCTIeUeHUs
0€30MacCHOCTH CBOETO 310pOBbS M 370POBBSI OKPYXKAIONIMX JIO/CH, COOIIOAECHUS HOPM
IPaMOTHOTO TOBEJCHHUS B OKpPY)KAIOLIeW MPHUPOTHON cpeje, MOHMMaHHE HEOO0XOAUMOCTH
HCTOJIb30BaHMS JOCTHKEHUH COBpPEMEHHOU O6uonorun ISt palroHaIBHOT O
MIPUPOIOTIOITH30BAHUS;

YMEHHUE pellaTh 3JEMEHTapHble OMOJIOTMYECKHE 3aJaud, COCTABISATh CXEMbI IEepeHoca
BEILIECTB M SHEPIHH B SKOCUCTEMaX (LIeMU MUTaHUs);

YMEHHE BBINOJIHATh Ja0OpaTOpHble M NpaKTHUYecKue padoThl, cOONIOAATh MpaBuia MpU
pabote ¢ yueOHBIM U 1a00opaTOpHBIM 000pPYI0BAHUEM;

yMEHUE KPUTHYECKH OLIEHUBaTb M HHTEPHIPETUPOBaTh HH(OpMAIMIO OHOIOrHYECKOro
COJZICp)KaHUsI, BKITFOYAIONIYIO TICEBJIOHAYYHBIC 3HAHWS W3 PA3IUYHBIX HCTOYHUKOB (CpElCTBa
MaccoBoi HMH(OpPMALMK, HAYYHO-TIOMYJSPHbIE MaTepUallbl), paccMaTpuBaTh TIJI0O0ATbHBIC
9KOJIOTMYECKUE MPOOIEMbl COBPEMEHHOCTH, (DOPMHUPOBAThH 11O OTHOIIEHUIO K HUM COOCTBEHHYIO
MTO3HIINIO;

YMEHHE CO37aBaTb COOCTBEHHBIE IHCHMEHHBIE M YCTHBIE COOOIIEHUs, 0000mas
OMONIOTUYECKYI0 MH(QOPMALMI0 W3 HECKOJBKUX HCTOYHUKOB, TIPaMOTHO HCIIOJIb30BaTh
MOHATUMHBIN anmnapaT OMOJIOTUH.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB U TeM (uu¢poBbIe)
Ne n/m Koutpoabnbie | IlpakTuyeckue
NMPOrpamMmmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTbI
pecypcbl
bu6mmoreka [JOK
1 b 2 .
HOTIOTHA Kak Hayka 05 https://m.edsoo.ru/7f41c292
5 JCHBLLE CHCTe oDrAMHAa 1 bubmuoreka [JOK
UBBIE CUCTEMBI U UX OPraHU3aIUs
P . https://m.edsoo.ru/7f41c292
3 XHUMHAYECKUHA COCTAB U CTPOEHUE KIETKU 8 1 bubmorexa [OK
e coe CTPOCHHC KIC https://m.edso0.ru/7f41c292
4 K 5 bu6moreka [JOK
HSHCEACATEIRHOCTD KICTRH https://m.edsoo.ru/7f41c292
5 Pa3sMHOXEHME U HHIUBUAYAIBHOE Pa3BUTHE 5 1 bubmuorexa [IOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
HacnencTBeHHOCTh U U3MEHYHUBOCTD bub6munoreka [JOK
6 8 15
OpPraHu3MOB https://m.edsoo.ru/7f41c292
7 Cenexuusi opranu3MoB. OCHOBBI 3 bub6mmoreka [JOK
OMOTEXHOJIOTHH https://m.edso0.ru/7f41c292
8 PesepBHOE Bpems 1 Bubmorexa [TOK
p p https://m.edso0.ru/7f41c292
OBILIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 34 0 4
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11 KIIACC

KosauvecTBo 4acos JIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgposbie)
Ne n/m Kontpoabnbie | IlpakTHueckue
MporpaMmbI Bcero o0pa3oBaTeIbHbIE
padoThI padoTbI
pecypchbl
bu6mmoreka [JOK
1 C) 0 9 1
POTHOHHOHTAT DHOAOTHA https://m.edsoo.ru/7f41cc74
5 BO3HUKHOBEHUE U pa3BUTHE KU3HU Ha 9 05 bub6mmoreka ITOK
3emie ' https://m.edsoo.ru/7f41cc74
bubnuoreka [JOK
3 (0] 5 1
PTAHHSMEL H ORpYX@Iomas cpena https://m.edsoo.ru/7f41cc74
4 Coo0111ecTBa ¥ YKOJIOrHYECKUE CUCTEMBI 9 bubmmorexa LIOK
B https://m.edsoo.ru/7f41cc74
5 PesepBHOE Bpems 2 butamorexa LIOK
p p https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 34 0 95
[TPOTPAMME '
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ITOYPOYHOE INIJIAHUPOBAHHUE

10 KJIACC
No KosaunyecTBo yacos Jara DJIeKTPOHHBbIE HU(POBbHIE
, Tema ypoka Kontpoasubie | IlpakTuyeckue o0pa3oBaTte/ibHbIE
n/n Bcero U3yYeHHUs
padoTbI padoThI pecypcnl
bub6munoreka [JOK
1 buomorus B cucteme Hayk 1 https://m.edsoo.ru/863e6122

https://m.edso0.ru/863e632a

MeTtoanl NO3HAHUSA KUBOM
npuponsl. [Ipaktuueckast pabora

bubnuoreka [JOK
2 No 1 «Mcronb30oBaHre pa3TMIHBIX 1 0.5 https://m.e dS(])_E).ru 186366122
METO/IOB IPU U3YUYCHUU
OMOJIOrMYECKUX 0OBEKTOBY
3 buonorndeckue CUCTEMEI, 1 bu6mmoreka [JOK
IIPOIIECCHI U MX U3YUCHHE https://m.edsoo.ru/863e6564
4 XMMHUYECKUH cocTaB KJIeTku. Boma 1 bub6maunoreka [JOK
U MUHEpaJIbHBIC COJU https://m.edso0.ru/863e674e
5 benxu. CoctaB u cTpoeHHe 6EIKOB 1 bubmoreta [IOK
https://m.edso0.ru/863e6b72
®depMeHTHI — OMOTOTHYECKHe
Karanu3aTopsl. JlabopaTopHas
5 pabora Ne 1 «3yuenue 1 05 bubmoteka [JOK
KaTaJIMTHYECKON aKTHBHOCTH ' https://m.edsoo.ru/863e6b72
(hepMeHTOB (Ha IpUMepe aMUIIa3bl
WJIM KaTamas3bl)»
7 Vraesoasl. JIunuasl 1 bubmmorera IOK

https://m.eds00.ru/863e6870

[JOKYMEHT NOZAMNWCAH 3MEKTPOHHON MOANMUCHIO

MYHULUUNAJIbHOE BIO)KETHOE OBLLLEOBPA3OBATEJIbHOE
YYPEXXAEHUE "TMMHA3US N2 5 I.®EOJOCUN PECMYBJIUKU KPbIM",
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bu6nmnorexa [JOK
8 HyxnennoBbie kucnotel. ATO 1 https://m.eds00.ru/863e6d5¢
9 Hcropust u MeTOABI U3yUEHUS 1 bu6munoreka [JOK
kietku. Knerounas Teopust https://m.eds00.ru/863e6e88
10 KieTka xak menoctHas >XKuBast 1
cucreMa
CtpoeHune 3yKapuoTHYECKOM
kietku. JlaboparopHas pabora Ne
2 «M3yyeHue CTpOeHUs! KIETOK bubnuoreka [JOK
11 pacTeHuil, )KUBOTHBIX, TPHOOB U 1 0.5 https://m.eds00.ru/863e6ff0
OakTepuil 0] MUKPOCKOIIOM Ha https://m.edso0.ru/863e716¢
TOTOBBIX MHKpOMpeaparax u ux
OIMMCAHMEC
bu6mmoreka [{OK
12 OOMEH BeIEeCTB WA META00IN3M 1 httos:/m.edso0.ru/863e766¢
Bbu6munorexa [JOK
13 dortocuHTEe3. XEMOCHHTE3 1 https://m.eds00.ru/863e7c98
. bub6nunoreka [JOK
14 meprerureckuii oomen 1 https://m.edsoo.ru/863e7aae
JKU3HEHHBIN UK KIETKU.
Henenue kineTku. MuTos.
15 JlaGoparopnas pabota Ne 3 1 05 bubmuoreka LIOK
«Habmro1eHue MUTO3a B KJIIETKAX ' https://m.edso0.ru/863e7dc4
KOHYHKA KOpEIIKa JIyKa Ha
TOTOBBIX MHKpPOIPErnapaTax»
16 buocuntes Oenka. Peakius 1 bubmuoreka [JOK
MaTPUYHOIO CHHTE3a https://m.edsoo.ru/863e796e
17 Tpancnsaus — OHMocuHTE3 Oenka 1 bubnuoreka LIOK

[JOKYMEHT NOZAMNWCAH 3MEKTPOHHON MOANMUCHIO

MYHULUUNAJIbHOE BIO)KETHOE OBLLLEOBPA3OBATEJIbHOE
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https://m.edso00.ru/863e796e

18 Hexnerounsie popMbl )KU3HU — bubnuoreka [IOK
BUPYCHI https://m.eds00.ru/863e7540
bubmmoreka [[OK
19 dopMbl pa3MHOKEHHSI OPTaHU3MOB https://m.eds00.ru/863e81b6
https://m.edso0.ru/863e831e
. bubnuoreka [JOK
20 Meiios https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE MOIOBBIX
kJeTok. OMI0J0TBOpEHHE.
JlabopaTtopHnas padora Ne 4 bubmuoreka [JOK
21 0.5
«M3ydeHune cTpoeHUs MOJIOBBIX https://m.edso0.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOITpenaparax»
29 WHuBuayanbHOe pa3BUTHE bubnmnoreka LIOK
OpraHu3MOB https://m.eds00.ru/863e8436
I'eneTnka — Hayka o
23 HaCJ'IeI[CTBeHHO(Z[I;I Hu Bubmorexa [OK
https://m.eds00.ru/863e862
M3MEHYUBOCTHU
3aKOHOMEPHOCTH HACJe0BaHUs
24 npmHaKmI:. MOHOFI/I6pI/II;HOG bubmnorexa LIOK
https://m.eds00.ru/863e8878
CKpELLMBaHUE
UTUOPUIHOE CKPEUTUBAHUE.
25 ?aKOH6ie§aB(:CIC/H\f::(-)I o bubmorexa TOK
https://m.edso0.ru/863e89a4
HaCJIEIOBaHMSI TPU3HAKOB
CremieHHoe HaceJ0BaHue
26 npu3HakoB. JJaboparopuas padora 0.5 Bubmmorexa IOK

Ne 5 «M3yuenue pe3ynbTaToB

https://m.edso0.ru/863e8c60
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MOHOTHOPHIHOTO U TUTHOPHIHOTO
CKpEIIMBaHUA Y Ip030QUiIbl HA
TOTOBBIX MHKpPOIIPEIapaTax»
I'eneruka moma. HacinenoBanue bu6mmoreka [{OK
27 1
MIPU3HAKOB, CLCTIJICHHBIX C MTOJIOM https://m.eds00.ru/863e8c60
M3MeHYHUBOCTb.
HenacnencrBenHass N3MEHYMBOCTD.
JlaGoparopHuas pabora Ne 6.
28 HBy‘lIe)HHepMOI[If(l)HKaHHOHHOﬁ 1 0.5 bubmorexa [OK
https://m.edsoo.ru/863e8efe
M3MEHUYUBOCTH, TIOCTPOCHUE
BAapUAIIMOHHOTO Ps/ia U
BAPUALIMOHHON KPUBOM»
HacnencreenHasi ”3BMEHYHMBOCTb.
JlaGopatopHas pabota Ne 7. bubnuoreka LIOK
29 . 1 0.5
«AHAIIN3 MyTaIUi y 1po30QHIs! https://m.edsoo.ru/863e8efe
Ha TOTOBBIX MUKPOIIpEnapaTax»
30 I'enernka yenmoBeka 1 butamorexa LIOK
https://m.eds00.ru/863e8d78
PesepBHbiil ypok. O00011I€HNE 110
31 TeMme «HacnencTBEHHOCTD U 1
W3MEHUYUBOCTH OPTaHU3MOB)
32 Cenekuus Kak HayKa U MpOLIECC 1 Bubmorexa [OK
https://m.edso00.ru/863e9214
33 MeToabl M JOCTHUKECHUS CENEKIIUU 1 bu6mmoreka [{OK
pacTeHui U KUBOTHBIX https://m.eds00.ru/863e9214
34 buorexHnonorus kak orpacis 1 bubmuoreka [IOK
MIPOM3BOJICTBA https://m.eds00.ru/863e9336
OBIIEE KOJIMYECTBO HACOB I10 34 0 4
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MYHULUUNAJIbHOE BIO)KETHOE OBLLLEOBPA3OBATEJIbHOE
YYPEXXAEHUE "TMMHA3US N2 5 I.®EOJOCUN PECMYBJIUKU KPbIM",
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11 KIIACC

KoanuecTBO 4acoB

JIeKTPOHHBbIE HU(POBbIE

Ne Tema ypoka Kontpoabubie | IlpakTuueckue Aara oOpaszoBaTe/IbHbIE
n/n Bcero U3YYEeHUS
padoThI padoThI pecypchl
1 DBOJIONHS ¥ METOBI €€ N3YUCHUS 1 bubmorexa [IOK
https://m.edsoo.ru/863ea20e
2 Hcropus pa3BuTus NpeACcTaBICHUN 1 bubnuoreka LIOK
00 3BOMIONMN https://m.eds00.ru/863e9570
3 MUKpOIBOIIOTIHS 1 butmmorexa LIOK
https://m.edso0.ru/863e9cle
[Torrynsimust Kak dJIeMeHTapHast
eIMHUIIA BUJA U BOJIOIHH.
4 JII;6op]:T0pHI;ﬂ paborta Jl\ig 1 1 0.5 bubmorexa IOK
https://m.eds00.ru/863e99c6
«CpaBHEHHE BHJIOB 10
MOP(OITOrMYECKOMY KPUTEPHUIO»
5 JBrxymye cuisl (3J1eMEeHTapHbIe 1 bubnmnoreka [{IOK
(baxTOpbI) IBOIIOLUU https://m.edsoo.ru/863e9da4
6 EcrecTBenHsblit 0TOOp 1 €ro Gopmbl 1 Bubmorexa LIOK
https://m.edso0.ru/863e9ed0
Pe3ynpTathl 3BONIIOLUN:
MPUCIIOCOOJIEHHOCTh OPTaHU3MOB U
2 BUJ000pazoBanue. JlaboparopHas 1 05 bubmuoreka [IOK
pabora Ne 2 «Onucanue ' https://m.edsoo.ru/863e9fde
MIPUCIIOCOOJIEHHOCTH OpraHu3Ma 1
€€ OTHOCHUTEJILHOTO XapaKTepa
8 Hanpasnenus u nyru 1 bubnmnorexa [IOK

MaKpO3BOJIOIINN

https://m.edso0.ru/863e9cle

[JOKYMEHT NOZAMNWCAH 3MEKTPOHHON MOANMUCHIO
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9 HeoOpatuMocTs 3BOMIOIUHN 1
10 Hcropus xu3Hu Ha 3emiie U 1
METO/IbI €€ U3y4eHUs
11 ['unoTte3pl NPOUCXOXKACHUS KU3HA 1 bu6munoreka [JOK
Ha 3emiie https://m.edso0.ru/863ea5a6
PazButune xun3Hu Ha 3emMiie 1o 3pam bubnuoreka [JOK
12 1
U 1epuoaM https://m.edsoo.ru/863ea6be
OCHOBHBIE 3TaIbl FBOJIIOLMU
PacTUTEIBHOTO U )KUBOTHOTO MUpA.
[TpakTnueckas padora Ne 1 bub6muoreka [[OK
13 1 0.5
«/3y4eHne UCKOMAeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHui U KUBOTHBIX B
KOJIJICKIIUSIX
CoBpemeHHas cuctema bubnmnoreka [HOK
14 1
OpraHUYecKOro Mupa https://m.edsoo.ru/863ea48e
15 OBOJIIOINS YEJIOBEKA 1 bu6mmoreka [JOK
(aHTpOMIOreHE3) https://m.edsoo.ru/863eac2c
16 JBwxyme cuibl (pakTopsr) 1 bubamnoreka [IOK
aHTPOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaJIUU 3BOIIOLUU 1
YenoBeKa
18 UYenoseyeckue pacsl U PUPOIHBIE 1 bubnuoreka [IOK
aanTaiyy YeIoBeKa https://m.edso0.ru/863eaea2
PesepBHbIil ypok. O6001IeHHE 11O
19 TeMe «BO3HMKHOBEHUE U PA3BUTHE 1
JKU3HU Ha 3eMiie»
20 DKoorus Kak Hayka 1
21 Cpenbl 0OMTaHUS M SKOJIOTUIECKHE 1 bubamnorexa [IJOK

[JOKYMEHT NOZAMNWCAH 3MEKTPOHHON MOANMUCHIO
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(baxTopbI

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

AbuoTtnueckue HakTopsl.
Jlaboparopnas padora Ne 3.
«Mopdonoruueckue 0COOEHHOCTH

22 pacTeHUi U3 pa3HbIX MECT 1 0.5 bubmmoreta LIOK
https://m.edsoo.ru/863eb10e
obutanus». JlaboparopHas pabora
Ne 4. «BnusiHHME cBeTa Ha pOCT U
pa3BHUTHE YEPEHKOB KOJIEYCa»
bu6mmoreka [JOK

23 buoriteckie (aKToph 1 https://m.edso0.ru/863eb348
DKOJIOrHYeCKre XapaKTePUCTUKHI
nonynauuu. [Ipaktuueckast pabora

24 Ne 2 «IToacuér mIoTHOCTH 1 0.5
MOMYJIALUNA Pa3HBIX BUIOB
pacTeHuin»

25 Coo0mrecTBa OpraHu3MOB — 1 bub6maunoreka [JOK
OuoreHo3 https://m.edsoo.ru/863eb46a

26 DKOJIOTUYECKUE CUCTEMBI 1 bubnuorexa [JOK
(9KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHBIE MTOKa3aTENN

97 SKOCHUCTEMBI. JKOJIOTHYECKHUE 1 bubmuoreka [JOK
nupamMuibl. CBOMCTBA S9KOCHCTEM. https://m.edso0.ru/863eb5fa
Cyxkueccust

28 [IpupoaHbIe SKOCUCTEMBI

29 AHTPOIIOT€HHBIE YKOCUCTEMBI

30 buocdepa — rmobanpHas 1 bubnuoreka [JOK
HKOCHCTEMA 3eMIIH https://m.edsoo.ru/863ebb5e

31 3aKOHOMEPHOCTH CYIIIECTBOBAHUS 1 bubnuoreka [JOK

[JOKYMEHT NOZAMNWCAH 3MEKTPOHHON MOANMUCHIO
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ouocdepst https://m.edsoo.ru/863ebd16

32 YenoseuecTBO B buochepe 3emnu 1

33 Cocy1iiecTBoBaHUE MPUPOJIBI U 1 bubnmorexa [JOK
YeJI0BEYECTBA https://m.edsoo.ru/863ebale
PesepBHbIit ypok. O60011eHNE

34 TeMmbl «Coo00I11eCTBA U 1
9KOJIOTUYECKUE CHCTEMBD)

OBIIEE KOJIMYECTBO YACOB I10 34 0 95

[MPOI'PAMME

[JOKYMEHT NOZAMNWCAH 3MEKTPOHHON MOANMUCHIO
MYHUUUNAJIbHOE BHOKETHOE OBLLEOBPA30OBATEJIbHOE

JNoiiko EneHa CTaHWCnaBoBHA, AMPEKTOP

YYPEXXAEHUE "TMMHA3MS N2 5 I®EOAOCUN PECMYBJIMKU KPbIM",
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MMPOBEPSEMBIE TPEBOBAHUSA K PE3YJBTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIBHOM ITPOT' PAMMBI

10 KJIACC

Kon
NpoBepPsieMOro
pe3yJjbTarTa

IIpoBepsiemble NpeIMeTHbIE Pe3YJbTATHI 0CBOCHUS OCHOBHOM
o0pa3oBaTe/IbHOM MPOrPaMMBbI CpeIHEro o01ero 00pa3oBaHus

ChopMupoBaHHOCTh 3HAHWUK O MECT€ W POJIM OMOJOTUU B CHCTEME
HAyYHOT'O 3HAHUS €CTECTBEHHBIX HayK, B JOPMUPOBAHUU COBPEMEHHOMN
€CTECTBEHHO-HAYYHON KapTHUHBI MUpPAa U HAyYHOTO MHUPOBO33PEHUS; O
BKJIAJIC POCCHUUCKAX W 3apyOe)KHBIX YYCHBIX-OMOJIOTOB B DPa3BUTHE
Oouonornu; (HYHKIIMOHATHLHOW TPAMOTHOCTH 4YeNOBEKa JUISl PeIlleHUs
KU3HEHHBIX 3a7a4

YMeHue packpblBaThb COJEp)KaHUE OMOJOTMYECKUX TEPMHUHOB H
MIOHSTUM: XKWU3HB, KJIETKA, OPraHu3M; MeTa0oau3M (0OMEH BEIeCTB U
2 IIPEBpPALLIEHUE DJHEPIHM), I'OMEOCTa3 (CaMOperyisuus), YpOBHEBas
OpraHu3alnys *KHMBBIX CHCTEM, CaMOBOCIPOU3BEAEHUE (PENpOayKLus),
HACJIICTBEHHOCTh, U3MEHUYNBOCTh, POCT M Pa3BUTHE

YMmeHnune uznaraTb OUOIIOrHYECKUE TEOPUH (KJIETOYHAsl, XpPOMOCOMHAs,
MytaiuonHasi), 3akoubl (I'. Mennens, T. Moprana, H.1. BaBunosa) u
3 yueHHst (O LIEHTpax MHOrooOpazus M INPOUCXOXKICHUS KYIbTYPHBIX
pacrenuii H.W1. BaBuiosa), onpenensTs rpaHULIbl KX TPUMEHUMOCTH K
KUBBIM CUCTEMAM

YMeHHe BIaAeTh METOJaMH HAYYHOTO II03HAHHWS B OHOJIOTHA
(HabnrofieHWe W OINMMCAHUE KHUBBIX CHUCTEM, MPOIECCOB M SBICHUM;
OpraHu3anuss ¥  TpoBeJeHHE OUOJIOTMYECKOTr0  SKCIEPHUMEHTa,
4 BBIJIBU)KEHHWE  THUIOTE3bl;  BBISIBIIGHHE  3aBUCHMOCTH  MEXIY
UCCIIEyeMbIMH BETUYMHAMHU, OOBSICHEHUE MOTYYCHHBIX PE3yIbTaTOB,
WCIOJb30BAaHHBIX HAYYHBIX MOHSTHUHA, TEOpPUM U 3aKOHOB; yMEHHE
JIeNIaTh BBIBOJIBI HA OCHOBAHUU MOJYYEHHBIX PE3YJIHTATOB)

YMeHHe BBIICHATH CYIMIECTBEHHBIC NPH3HAKA BHPYCOB, KIIETOK
MPOKAPUOT W OYKAPUOT, OJHOKIETOYHBIX UM MHOTOKIIETOYHBIX
OpPraHU3MOB; OCOOCHHOCTH  TIPOLIECCOB  OOMEHa  BEIIECTB H
5 MPEBpAIICHUS] SHEPTUU B KIETKe, (OTOCHMHTE3a, IIACTHYECKOrO |
JHEPreTHYeckoro  oOMEeHa, XEeMOCHHTe3a,  MHTO3a,  Meio3a,
OIJIOJOTBOPEHMSI,  Pa3MHOKEHHUS, HWHAMBUAYAJIbHOTO  Pa3BUTHUS
opranusma (OHTOTEHE3)

YMeHue TpUMEHATHh TOJNYYCHHBIE 3HAaHUS Uil OOBSICHEHUS
OMOJIOTMYECKUX TMPOIECCOB U SIBICHUM, IS MPUHSATHS MPAKTHUECKUX
6 pelieHnit B MOBCEIHEBHOM )XKU3HU B LIESIX oOecredeHus: 6e30MacHOCTH
CBOETO 37I0POBBS U 37I0POBBSI OKPYKAIOIIMX JIFOJIEH, COOTIOIEHUS HOPM

CPAMOTHOIO  TTOBEJICHUS B OKPYXKAKOIIEW — NPUPOJHOU  Cpene;

[IOKYMEHT MOAMWCAH 3/TEKTPOHHOM MOAMMCHIO

MYHULUUNAJNTbHOE BIOA)XETHOE OBLLEOBPA30BATEJ/IbHOE 16.09.26 11:05 (MSK) CepTudukaT 7630035097C3E6338CC55E22854D8EFA
YYPEXXAEHUE "TMMHA3USA N2 5 I.®EOZ1IOCUN PECMYBJINKU KPbIM",
Noiiko EneHa CTaHWCnaBoBHa, AVPEKTOP




HEOOXOINMOCTH HUCIIOJIB30BaHUA IOCTIKEHUI
COBPEMECHHOW OHOJIOTMM W OWOTEXHOJOTHH [UIsl PalMOHAIBHOTO

ITOHHMMaHHueC

IIPUPO/IONOIb30BAHUS

YMeHue peuarb 3JEMEHTAPHBIE TE€HETUYECKUE 3aJa4yd Ha MOHO- M
IUTUOPUIHOE CKPEIIMBAHKE, CIEIUICHHOE HACIEIOBAHUE; COCTABISThH
CKpEIIMBaHUs Ui  MpeACKa3aHUusd

CXEMBI MOH OI‘I/I6pI/I,Z[HOFO

HACJICOJOBAHUS IPU3HAKOB Y OPraHu3MOB

YMeHue BBINOMHATH J1a0OpaTOpHBIE U MpPAaKTUYECKHE paboThl,

coOmofaTh mpaBwia Impu pabore ¢ ydeOHbIM M JabOpaTOPHBIM
00opyI0BaHUEM

YMeHne KpUTUYEeCKH OIIEHMBATh M MHTEPHPETHPOBAaTh HH(MOPMALUIO
OMOJIOrMYECKOr0 COJepKaHMs, BKIIOYAOLIYIO IICEBIOHAYYHbIE 3HAHUS
U3 pa3nuuHbIX UCTOYHUKOB (CMMU, HaydHO-TIONYJIsIpHBIE MaTepHabl);
TUYECKHE AaCIeKThl COBPEMEHHBIX HCCIEeOBaHUW B OHOJIOrHUH,

MCEIUIINHE, OUOTEXHOJIOIUH

10

VYMeHHe co3aBath COOCTBCHHBIC MMChMEHHBIC M YCTHBIC COOOIICHUS,
000011ast OMONIOrHYeCKyr0 WH()OPMAIHIO W3 HECKOJIBKUX MCTOYHUKOB,
IPaMOTHO MCIIOJIb30BaTh MOHSITUHHBIN arapar OHOJIOTHU

11 KUIACC

Kon
NMpoBepsAeMOro
pe3yJjbTarta

IIpoBepsiemble MpeAMeTHBIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
00pa3oBaTe/IbHON MPOrpaMMBbl CpeHero oéero 00pa3oBaHus

ChopMupoBaHHOCTh 3HAHUN O MECT€ W POJNU OMOJIOTUU B CHCTEME
Hay4YHOT0 3HaHUs €CTECTBEHHBIX HayK, B (POPMUPOBAHUU COBPEMEHHON
€CTECTBEHHO-HAYYHON KapTHHBI MUPAa U Hay4HOTO MUPOBO33PEHUS; O
BKJIaJIe POCCHUHCKUX M 3apyOexHBIX YUYEHBIX-OMOJOrOB B pPa3BUTHE
Oouonoruu; (YHKIMOHAJIHLHOW TPAaMOTHOCTHU YEJOBEKa Uil pPELICHHS
JKU3HEHHBIX 33]1a4

YMeHHE pacKphIBaTh COJCpKaHUE OWOJOTHYECKUX TEPMHUHOB H
MOHSATHI: BUJ, TOMYJISINS, TeHOQOH, DBOJIOIUS, JBIKYIIHE CHIIBI
(dakTopsl) ABOJTIOIUH,
BHI000pa3oBaHUE,

MIPUCIIOCOOJICHHOCTD
dbaxTopsl,
PEIYLICHTHI, eTTH
AKOJIOTHYECKas MUpaMuIa, OMoreonenos, onocdepa

OpPraHu3MOB,

OKOJOTHYCCKHUE OKOCHUCTEMA,

MMpOAYLCHTHI, KOHCYMCHTHBI, IIUTaHUuAI,

YMmenune uznarate OMONIOrHYEecKUe Teopuu (IBOIOLIMOHHAS Teopus Y.
apBuHa,
3aKOHOMepHOCTH (3apozplimeBoro cxoacrsa K.M. bapa, yepenoBanus

CHUHTCTHUYCCKaA TCOpUA 3BOJIIOIII/II/I) ) 3aKOHBI n

IJIaBHBIX HampaBieHuil u mytei sBomtonnu A.H. CeBepiioBa, yueHus o

ouochepe B.M. Bepuaackoro), omnpenensaTb ~ TPaHUIBI WX
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MPUMCHUMOCTH K KUBBIM CUCTCMaM

YMeHue BNaJeTh METOJaMHM HAyYyHOro TII03HAHUS B OHOJIOrHH
(HabmroJleHHe U ONMCAaHUE JKUBBIX CUCTEM, IPOLECCOB U SIBICHMN;
OpraHu3anMss M  TpOBEACHHE OUOJIOrMYECKOr0  AKCIIEPUMEHTA,
4 BBIJIBIDKEHUE  TUIIOTE3bl;  BBIABICHUE  3aBUCUMOCTH  MEXKAY
UCCIIElyEMbIMHY BEJIMYMHAMU, OOBSICHEHUE IOJIYYEHHBIX pe3yJbTaToB,
WCIIOJIB30BAaHHBIX HAy4HBIX IIOHATHM, TEOpPUH W 3aKOHOB; YMEHHE
JIeJIaTh BBIBO/JbI HA OCHOBAHUU IOJYYEHHBIX PE3YJIbTATOB)

VYmenne BBIIENATH CYIIIECTBEHHBIC MIPU3HAKH CTpOCHHS
OMOJIOTUYECKUX  OOBEKTOB: BHUJOB, MONYJSAIUN, TMPOIYIECHTOB,
KOHCYMEHTOB,  PEAYIIEHTOB,  OHOICOIIEHO30B M  JKOCHCTEM;
0COOECHHOCTH MIPOIIECCOB HACJICICTBEHH Ol H3MEHYUBOCTH,
5 €CTECTBEHHOTO0  O0TOOpa, BHUIA000pa30BaHUsA, MPHUCIIOCOOICHHOCTH
OpPTaHU3MOB, JCHCTBUS DKOJOTMYSCKUX (PAKTOPOB HA OPTaHHU3MBI,
MepeHoca BEIIECTB M MOTOKA YHEPTUU B IKOCUCTEMAX, aHTPOIIOT€HHBIX
M3MEHEHHUH B DKOCHCTEMaX CBOCH MECTHOCTH, KPYT'OBOPOTa BEIIECTB U
OMOreOXMMHUYECKHUX IIUKIIOB B Onocdepe

VYMmenne IMPHUMCHATH IMMOJTY4YCHHBIC 3HAHUS JJIA 00BsCHEHNS
6PIOJIOFI/I‘-IGCKI/IX mponeccoB u HBHCHHﬁ, UL IPUHATUA TPAKTUUICCKUX
pelieHnit B MOBCEIHEBHOM )KU3HU B LIESIX oOecredeHus: 6e30MacHOCTH
6 CBOET0 3/10POBbSI U 3710POBbs OKPY>KAIOUIUX JIFOJEH, COOTI0CHHSI HOPM
rPpaMOTHOTO IIOBEICHUS B  OKPYXKAWOWIEH NOPUPOJHOM  Cpene;
MMOHUMaHUe HE00X0IMMOCTH UCIIOJIBb30BaHUS JOCTUKEHUH
COBPEMEHHOW OMOJIOTHH /ISl PAIMOHAIBHOTO TTPUPOIOTIOIE30BaHUS

VYMeHue pemarb 3J€MEHTapHble OMOIOrMYecKHe 3a/laud, COCTaBIIAThH
CXEMBI [IepEeHOCca BEIIECTB U IHEPTUU B IKOcHcTEMaxX (LN MUTAHUSA)

YMeHue BBINONHATH J1TA0OpaTOpHBIE M TPAKTUYECKHe padoTHI,
8 cobmofaTh mpaBwia MpH paboTe ¢ Y4eOHBIM M J1a0OpPaTOPHBIM
o0opyaoBaHUEM

YMeHHEe KPUTHYECKH OICHMBATh W WHTEPIPETHPOBATH WH(MOPMAIIUIO
OHMOJIOTMYECKOTO COJICPKAHWS, BKIIFOYAOINIYIO IICEBIOHAYYHBIC 3HAHUS
13 pa3nuuHbIX UCTOYHUKOB (CMMU, HaydHO-IOMYJISIpHBIE MaTepPHAIb);
paccMaTpuBaTh rJ100aJIbHBIC IKOJIOTUYECKHE IPOOIIEMBI
COBPEMEHHOCTH, ()OPMUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO
MO3HIINIO

YMeHue co3aBaTh COOCTBEHHBIE MUChMEHHBIE M YCTHBIE COOOIICHMS,
10 0000111ast OUONIOrHUecKyr0 HH(GOPMALIUIO U3 HECKOIBKHX HCTOUHUKOB,
I'PaMOTHO HMCITOIh30BaTh MOHATUHHBINA anmapar OHOJIOTHH
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IMPOBEPAEMBIE 2JIEMEHTBI COAEP KXAHUSA

10 KUIIACC

Kona IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

1 buonorus kak Hayka

11 buonoruss — nayka o xwuBod mnpupone. Ponp Ouonoruu B ¢HopMHUpOBaAHUU
' COBpPEMEHHON Hay4YHOH KapTHHbI Mupa. CuctemMa OHOIOrnYeCKUX HayK

Mertonbl MO3HaHMUSA KXUBOM TPUPOAbI (HAOIIOAEHUE, SKCIEPUMEHT, OIHUCAHUE,
1.2 u3MepeHue, KiaccuuKamus, MOJEIUpPOBaHME, CTaTHCTUYECKas o0paboTka
JTAHHBIX )

2 JKuBEIE CHCTEMBI B UIX OopraHu3sanus

XKusble cucteMbl (OMOCHCTEMBI) Kak MpeaAMeT u3ydeHus Ouonoruu. CBoilcTBa

2.1
OMocHCTeM U UX pa3HOoOOpasue

99 YpoBHU oOpraHu3aluu OHOCHUCTEM: MOJIEKYJISIPHO-T€HETUYECKUH, KJIETOYHbIH,

OpraHU3MEHHBIH, TOMYISUOHHO-BUA0BOM, IKOCUCTEMHBIH, OnochepHbIit

3 XUMHUYECKUHN COCTAB U CTPOCHUE KIIETKU

XUMHUYECKUN COCTaB KJIETKH. XHMHYECKHE JJIEMEHTBI: MAaKpPO3JIEMEHTHI,
3.1 MHKpOdJIeMEHTbl. Bona u  MuHepanbHbele BeniectBa. DOyHKUMM BOABI U
MHUHEpaJIbHBIX BEIIECTB B KiIeTKe. [lonepkanne ocMOTHIECKOro OaaHnca

benku. CocraB m cTpoeHue OEIKOB. AMHUHOKHUCIOTBI — MOHOMEPHI OCJIKOB.
Hesamenumble W 3aMEHUMBIE AMHUHOKHUCIOTBL. AMHHOKHCIOTHBIA COCTaB.
YpoBHU CTPYKTYpBI OEIKOBON MOJEKYIbI (IEpBUYHASI, BTOPUYHAS, TPETUUHAS U
YeTBepTUYHAS CTPYKTypa). XUMHUYEecKHe CBOHCTBa OenkoB. buonornueckue
¢byHKIMN OEIKOB.

depMeHTHl — Omonornyeckue karaiau3aTopbl. CTpoeHue (GepMeHTa: aKTHUBHBIM
neHTp, cyoctpatHas crneuuduunoctb. Kodepmentsl. Buramunbpl. Otnuuus

3.2

(EepMEHTOB OT HEOPTaHUICCKUX KaTaIHN3aTOPOB

VYrneBonpl: MOHOcaxapuabl (IJ0K03a, pubo3a U Je30Kkcupubo3a), aucaxapuibl
(caxapo3a, JaKkTO3a) M TOJUCaXxapuisl (Kpaxmai, TIJIMKOTeH, IEeJUII0JI03a).
33 buonornueckue pyHKIUN YTriIeBOOB.

' Jlunuapl:  Tpuraunepunsl,  crepouiasl,  pochomununel.  'mapodunbHO-
runpodoOHbie cBoiicTBa. buonornuyeckue ¢ynkuuu sunuaoB. CpaBHeHHE

YIJj€eBo40B, OEIKOB U JIMIIU 0B KaK UCTOYHUKOB SHCPIUHU

Hyxneunossie kucnorsl: JJTHK n PHK. Hykieotuasl — MOHOMEpPBI HYKIIEMHOBBIX
3.4 kucnor. Crpoenne u ¢yukinuu JIHK. Crpoenne m ¢ynkuuun PHK. ATO:
CTpoeHHue U QyHKIUU

3.5 [Mutonorus — Hayka o kierke. Kiierounas teopus. MeToapl H3ydeHus KIETOK

3.6 Knerka kak nemnoctHas sxkuBas cuctema. OOImMe NpU3HAKK KJIETOK: 3aMKHYTas
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HapyxHas MmemOpana, monekynsl JIHK kak renerwmueckuil ammapar, cUcTema
cuHTe3a OeKa

3.7

Tunsl KIETOK: dyKapruoTudeckas U npokapuoruieckas. OCOOEHHOCTH CTPOEHUs
npokapuoruyecko  kierku. Kierounas crenka Oaktepuil. CTpoeHue
YKapUOTUYECKOW KJIETKH. OCHOBHBIE OTJIWYHUSL PACTUTEIBHOM, >KUBOTHOM U
IpUOHON KIIETKU

3.8

[ToBepXHOCTHBIE CTPYKTYpPHl KJIETOK — KJIETOYHAas CTEHKa, TIJIMKOKAJIUKC, HX
¢ynkuuu. [Inazmatnueckas memOpaHa, €€ cpoiictBa U pyHkuuu. Llutomnasma u eé
opranonspl. OMHOMEMOpaHHBIE OPraHOW[BI KJIETKU: JHJOIIa3MaTudecKasi CeTh
(OIIC), ammapar ['ombmxu, au3ocoMbl. [lomyaBTOHOMHBIE OpraHOMIBI KIIETKH:
MUTOXOHJPUH, TACTUIbL. [IpouMcxokneHne MUTOXOHAPUM W TiacTui. Bumabl
wiactua. HemeMOpaHHBIE OpPraHOHIBI KJIETKH: PUOOCOMBI, KJIETOUHBIA IIEHTD,
PECHUYKH, KT'YTUKU. DYHKIIUU OpPraHOMUI0B KJIETKH. BKiroueHust

3.9

SAnpo — perynsaTopHblii 1eHTp kKieTku. CTpoeHue sjpa: siiepHas 000JI0dKa,
KapuoIruta3Ma, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI

3.10

TpaHcnopT BELIECTB B KJIETKE

H(I/I?:HeI[GHTeJ'IBHOCTB KJICTKHU

4.1

OOmMeH BemiecTB, WM METa0O0IM3M. ACCUMWIIUSA (IJTACTUYSCKU OOMEH) U
TUCCUMUJISIINSA (SHEPTeTHYECKUl OOMEH) — JBE CTOPOHBI €IUHOTO Ipollecca
Metabonu3ma. Tumel oOMeHa BeniecTB: aBTOTPOQHBIN U rerepoTpodHbIil. Poib
(hepMEeHTOB B OOMEHE BEIIECTB M MTPEBPAICHUH SHEPTHH B KIIETKE

4.2

®dorocunTe3. CBeroBas U TeMHOBas (a3bl poTocuHTe3a. Peakiuu gorocunTesa.
OddextuBHOCTh (hoTOCHHTE3a. 3HAYCHHE (DOTOCHMHTE3a /IS JKM3HU Ha 3emiie.
Brusaue ycmoBuit cpenbl Ha (DOTOCHHTE3 H  CIOCOOBI TOBBIMICHUS €TO
MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocHHTe3. XEMOCHHTE3HPYIoIIue OaKTepuu. 3HAYCHHE XEMOCHHTE3a IS
KU3HU Ha 3emMJie

4.3

DHepreTudecknii OoOMEH B KJETKe. PacieryieHue BeNIeCTB, BBIICICHUE U
aKKyMyJTUpOBaHHWE OJHEPrUM B KIETKE. OJTambl JIHEPreTHUECKOro OOMEHa.
I'mukonus. bpoxenue u ero Buabl. KucmopolHoe OKUCIEHHE, WIH KJIETOYHOE
npixanue. DPpPeKTHBHOCTH YHEPTETHUECKOr0 0OMEHa

4.4

Peaxun marpuuHoro cuntesa. ['enernueckas nadopmanus u JJHK. Peannzanus
TeHeTUYeCKO WHpopManuu B KieTke. | @HeTHYeCKuil KO M €ro CBOICTBa.
Tpanckpunius — matpuunblii cuHTe3 PHK. Tpancnsaums — OuocuHTe3 Oernka.
KonupoBanue amunokucnot. Poiabs pubocom B OnocunTese Oenka

4.5

Heknerounsie ¢opmbl xu3Hu — BHUpychl. Mcropust otkpbiTus Bupycos (/.M.
VBanoBckuit). OCOOCHHOCTH CTPOSHHMSI M IKU3HEAEATEILHOCTH BHPYCOB.
bakrepuodaru. bone3Hu pacTeHui, JKUBOTHBIX W YEJIOBEKAa, BbI3bIBACMbIE
Bupycamu. Bupyc nmmyHnonepunura genoseka (BUY) — Bo3Oyaurens CIIN/a.
[TpodunakTika pacnpocTpaHeHUs] BUPYCHBIX 3a00/IeBaHUI

5

Pa3smMHOX€EHME U MHIMBUAYAIBHOE PA3BUTHE OPraHU3MOB

5.1

Knerounslii 1wk, WIM KU3HEHHBIA WK KiIeTkd. MHTepdaza u MUTO3.
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[Iporneccrl, mporekawmue B uHTepdaze. Perummkanus — peakius MaTpHUHOTO
cuateza JIHK. Ctpoenune xpomocoM. XpOMOCOMHBIH HaOOp — KapUOTHII.
JIunouHbIi M TalJIOWJIHBIA ~ XPOMOCOMHBIE  HAOOphl.  XpOMaTHUJIBL.
[{uTtonornyeckue OCHOBBI PAa3MHOXKEHUS M HWHAMBUAYAIbHOTO PpPa3BUTHUSA
OpPraHU3MOB.

Henenue knetku — wmuto3. Craaum murosza. Ilporeccel, mpoucxonsmue Ha
pa3HbIX CTaIUAX MUTO3a. bronornyeckuii cMbIC MUTO3a

@®opMbl pa3MHOXKEHMs OpraHM3MOB: Oecroinoe M TonoBoe. Buasl Gecrionoro
5.9 pasMHOXKEHUS: JEJI€HHE HaJABOE, IOYKOBAaHUE OJHO- M MHOTOKJIETOYHBIX,
' CIIOpooOpa3oBaHUeE, BEreTaTHBHOE pa3sMHOXKEHUE. HckyccTBeHHOE

KIIOHUPOBAHUC OPraHnU3MOB, CI'0 3HAYCHUC JJId CCIICKIIUN

[TormoBoe pa3MHOKEHUE, €0 OTIUYHS OT OECIOIOrO.
5.3 Meito3. Craguu wmeioza. [lponecchl, NpoUCXOIAIIME HA CTaAusAX Meio3a.
' [ToBenenne xpomocom B meio3e. KpoccuHrosep. buonornueckuii cMmbICI U

3HayeHue MeHo3a

["ameTorenes — mpouecc 00pa3oBaHUs MOJOBBIX KIETOK Y KUBOTHBIX. [lomoBbie
5.4 KeJe3bl: CEMEHHUKHM U AMYHUKU. OOpa3oBaHME U pa3BUTHE IOJIOBBIX KIETOK —
' raMmer (CriepMaTo30u], SUIEKIeTKa) — crepMarorene3 u oorenes. OCoOEHHOCTH

CTPOEHMSI SIMLIEKJIETOK U criepmaTro3ouaoB. Omnogorsopenue. Ilaprenorenes

WuauBunyansHoe — pa3BuTHE  (OHTOreHe3).  OMOpHOHAIbHOE  pa3BHUTHE
(aMOpuorenes). Dtanbl SMOPUOHATIBHOIO PA3BUTHUS Y TMO3BOHOYHBIX KHBOTHBIX:
npoOiseHue, racTpynauus, oprasoreses. IloctamOpuonansHoe pasButHe. Tuiel
55 MOCTAMOPUOHATIBHOTO PA3BUTHA: NpsAMOe, HempsMoe (JIMYMHOYHOE). Bimsxue
' Cpezbl Ha pa3BUTHE OPraHU3MOB; (PaKTOPBI, CIIOCOOHBIE BbI3BIBATh BPOKIEHHBIC
YPOZCTBA.

Poct u pa3Butue pactenuii. OHTOreHe3 IBETKOBOIO pacTEHUS: CTPOCHHUE CEMEHH,

CTaluu pa3sBUTUS

6 HacneacTBeHHOCTh U U3BMEHUYHUBOCTh OpraHu3MoB

[Ipeamer u 3amauu reHeTuku. Micropust pa3BUTHsI TeHETHKU. BKiiag poccuiicKux
U 3apyOexHBIX y4EHBIX B pa3BUTHE TEHETHKH. MeToAbl TEeHETUKH
6.1 (ruOpuA0TOTHYECKUH, IUTOr€HETUYECKHU, MOJICKYJIIPHO-TEHETHUECKUH ).
OcHOBHbIE T€HETUUECKHE MOHATHUSA. ['eHeTrnueckasi CHMBOJIMKA, UCIIONb3yeMas B
cXeMax CKpelIuBaHui

3aKOHOMEPHOCTH HAaclIeJOBaHMs TPHU3HAKOB, ycTaHOBJIeHHble [. Mennuenem.
MoHorubpumHoe CKpenMBaHue. 3aKOH €IWHO0Opasus THOPHUAOB TIEPBOTO
nokonenus. [lpaBuiio JOMUHUpOBaHMS. 3aKOH pACHICTUICHHS TPU3HAKOB.
6.2 I'umores3a unctotsl ramer. [lonHoe 1 HEeTTOIHOE TOMUHUPOBAHUE.

' JurnbpuaHoe CKpempBaHue. 3aKOH HE3aBHCHUMOTO HACJICIOBAHUS MPHU3HAKOB.
[{uToreHeTHYECKNE OCHOBBI JUTHOPUIHOTO CKPEIIUBAHMS. AHAITH3UPYIOIICE
ckpemuBanue.  lcrmonp3oBaHWe — aHANM3UPYIOUIETO  CKPEIIMBaHUS 7S

oIpe/ieJIeHHs] TEHOTUIIa 0co0u

CuerieHHoe HacnenoBaHue npusHakoB. Pabora T. Moprana no cuermjieHHOMY

HACJHACAOBAHUIO  T'CHOB. T—Tapytnpnmp CLHEHJICHUS — TF€HOB B PE3YIbTaTe
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KPOCCHHrOBepa. XpPOMOCOMHAs TEOpHsI HACICICTBEHHOCTH. [ CHEeTHYecKue
KapThl.

['eHernka mona. XpOMOCOMHOE OINpeNeieHre Moja. AYTOCOMBI M TIOJIOBBIC
XpOMOCOMBI. ['OMOraMeTHble M TeTeporaMeTHble OpraHu3Mbl. HacnemoBaHue
MIPHU3HAKOB, CIETUICHHBIX C TI0JIOM

W3meHunBOCTE. BHbl M3MEHYMBOCTH: HEHACIICICTBEHHAs W HACIICICTBEHHAs.
Pone cpeapl B HEHACNEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHKA
6.4 MOIU(HUKAIIMOHHON W3MEHUYMBOCTH. BapualoHHBIH psiil W BapHallMOHHAs
kpuBad. Hopma peakuuu npusHaka. KoauMdecTBEHHBIE W KauyeCTBEHHBIC
MPU3HAKU U UX HopMa peakuuu. CBoicTBa MOAU(PUKALIMOHHON N3MEHYMBOCTU

HacnencrBenHnasi, WM TeHOTHIMYECKas, HW3MEHUYMBOCTb. KomOuHaTHBHAas
M3MEHYMBOCT. MeH03 M TMOJMOBOM Mpolecc — OCHOBa KOMOMHATUBHOU
6.5 U3MEHYMBOCTU. MyTalmoHHass U3MeHUuBOCTh. Kiaccupukanus MyTanuii:
' TE€HHbIE XPOMOCOMHBIE, TEHOMHBIE. HacToTa U NMpUYMHBI MyTanuil. MyTareHHble
(axTopbl. 3aKOH TOMOJIOTHYECKUX PSAAOB B HAclIeACTBEHHON n3meHnunBocty H.U.

BaswuioBa

I'eneruka wyenoBeka. Kapuortun denoBexka. OCHOBHBIE METOJbl T'€HETUKHU
YeJloBeKa: TeHEaJIOTHYSCKHIA, OJIM3HEIIOBHIN, IUTOTrCHETUYCCKHI,
OMOXUMHUYECKUH, MONeKyIspHO-TeHeTHUecKuil. CoBpeMEHHOe OIpeeleHue
TE€HOTHUIIA: TOJHOT€HOMHOE CEKBEHMPOBAHUE, T€HOTUIIUPOBAHUE, B TOM YHCIIE C
6.6 nomoristo [II[P-ananm3a. HacmemcrBenHble 3a0ojieBaHUS 4YeIOBEKA: TCHHBIC
' Oosie3HN, OONE3HU C HACJEJACTBEHHOW IMPEAPaCHOI0KEHHOCTHI0, XPOMOCOMHBIE
oonesnn. ComMaTHYEeCKHE W TEHEPATUBHBIC MYTalMH. [IpUHITUIBI 370POBOTO
oOpa3za JKM3HM, JUATHOCTUKH, TPOPHIAKTHKA U JIEYCHUS TEHETHYECCKHUX
OonesHell. MenuKo-reHeTHYeCKOe KOHCYJIbTUPOBaHHE. 3HAYCHHE MEIUIIMHCKOM

IFCHCTUKH B IIPECAOTBPALICHUHN U JICUCHHUU IT'CHCTUYICCKUX 3a00JI€BaHNM YEIOBEKA

7 CeJ'IeKI_[I/IH OpPraHu3MoOB. OCHOBBI OMOTEXHOJIOTUH

Cenexkuusi Kak Hayka M MpoLECC. 3apOXKACHHE CEJIEKIMU U JOMECTHUKAI[Us.
71 VYuyenne H.M. BaBumoBa o0 TMeHTpax MPOUCXOXKIECHUS W MHOrooOpasus

KYIbTYpPHBIX pacTeHuid. LIeHTpbl MPOUCXOKIEHUS JOMAIHUX KUBOTHBIX. COpT,
1opoJia, ITaMm

CoBpeMeHHbIE METOJbl CeNeKIMH. MaccoBbld M MHIUBUIYAJIbHBIH OTOOPHI B
CCJIEKLIMA pPAacTEeHUM M >KUBOTHBIX. OLeHKa 3KCTepbepa. banm3kopoacTBEeHHOE
cKkpeluBaHue — WMHOpuauHr. Yucrass nauHusA. CKpeLMBaHUE YUCTBHIX JIMHUM.
7.2 I'ereposuc, wnu rubpuanas cuia. HepoacTBeHHOE CKpelIMBaHUE — ayTOPUANHT.
OtnanénHass rubpuamzanus u e€ ycnexu. VICKycCTBEHHBIH MyTareHe3 M
MIOJIy4EHUE TOJUILIIONI0B. JIOCTHIKEHHsI CENIEKIIMM PACTEHHM, JKUBOTHBIX H
MHUKPOOpPraHU3MOB

buorexHomorns kak OTpacib NPOU3BOACTBA. ['€HHAs WHXKEHEpUs. OTarlbl
coznanus pexkomOumHanTHOW JIHK u TpaHcrennesix opranuszmoB. Kierounas
7.3 uHxeHepus.  Kierounble  KynbTypbl. MUKpPOKIOHAIBHOE  pPa3MHOXKEHHE
pacrennii. KioHMpoBaHHME  BBICOKOIPOAYKTUBHBIX  CEIbCKOXO3SHCTBEHHBIX

OpraHu3MOB. DKOJIOTMYECKHE M dTHYeckue IpooneMbl. MO — reHeTHYecKu
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MO,Z[I/I(bI/II_II/IPOBaHHBIe OpraHn3Mbl

11 KVIIACC

Kon IIpoBepsieMblii 31eMEHT COlePKAHUS

1 DBOJIOLMOHHAA OMOJIOTHS

DBOJNIOIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CBunerenbcTBa  HBOMIONUHU.  [laJ€OHTONOTMYECKHE:  MOCIEI0BATEIHLHOCTD
MOSIBJICHUST BHJIOB B TAJICOHTOJIOTMYECKOH JIETOIUCH, IEPEXOJHBIE (OPMBI.
buoreorpadudeckue: cxoactBo u paznuuue ¢dayH U (GIOp MATCPUKOB U
11 OCTPOBOB. DMOPHOIOTHYECKHE: CXOJICTBA U PA3JINUMS YMOPUOHOB PA3HBIX BUJIOB
MO3BOHOYHBIX. CpaBHUTEIHHO-aHATOMUYECKHE: TOMOJOTUYHBIC, AHAJOTHYHEIC,
PYIMMEHTAapHBIE OpraHbl, aTaBU3MbI. MOIEKYIIpHO-OMOXUMHUYECKHE: CXOACTBO
MEXaHU3MOB HACJICJICTBEHHOCTH M OCHOBHBIX METa0ONMYECKUX ITyTeH Yy BCeX
OpPTraHU3MOB

OpomtonmonHass  Teopust Y. Jlapuna. Ilpennochbulku  BO3HMKHOBEHHUS
JapBUHU3MA. JIBWIKyIIME CHJIBI 3BOJIOUMU BHUIOB 1O JlapBuHY (M30BITOYHOE
pa3sMHOXKEHUE IIPU OTPAaHUYECHHOCTH PECYpPCOB, HEONPEAEIEHHAs N3MEHUYNBOCTD,

1.2

0opn0a 3a cyliecTBOBaHUE, €CTECTBEHHBIN 0TOOD)

Cunrernueckast Tteopust »3Bomouuud (CTD) UM OCHOBHbIE €€ TONOXKEHHUS.

1.3
MI/IKpOBBOJ'IIOI_II/I}I. HOHyJ'IHI_II/IH KaK €IMHHUIa BHUJa 1 5BOJJIIOIIMH

JBwxyme cuibl ((hakTopbl) SBOMIOUMU BHUIOB B Ipupoe. MyTaluoHHBINA
npolecc U KOMOMHATHUBHAS W3MEHYMBOCTh. [lomynsMoHHBIE BOJHBI U Jpeiid
reHoB. M3omsauua u murpauus. EcrecTBeHHbI 0TOOp — Hampasistomui (paxkrop
14 3BOMIOLKHU. POPMBI €CTECTBEHHOT'O 0TOOPA.

' [TpucnocoOneHHOCT,  OpPraHU3MOB KAk pe3yiabTaT dBoiouuu. [Ipumepsl
IPUCIIOCOOJIEHUH y OpraHu3MoB. ApoMop(03bl U UAH0AAANTALUH.

Bun u Bunoo6pazosanue. Kpurepuu Buga. OcHoBHBIE (hOpMBI BU000pa30BaHUS:

reorpa(bnqecxoe, OKOJOIrn4cCKocC

MaKpOSBOJHOL[I/ISI. cDO}T)MI:'I SBOJIFOLINHN @HHCTH‘IGCK&SI, JAUBCPIrCHTHAA,

15
KOHBEpreHTHasl, napaiensHas. HeoOparumocTs 3Bostonun

2 Bo3HUKHOBEHHE U pa3BUTHE KU3HU HA 3eMJie

JloHayuHble TPEACTaBICHUS O 3apOXKACHUU >KU3HM. HaydHble T'HMIOTE3bI
BO3HUKHOBEHHUS KM3HH Ha 3eMile: a6I/IOFCH€3 U TaHCIICPpMUA. XuMmudeckas
2.1 ABOMIIONUA. ODKCHEPUMEHTAIbHOE TMOATBEPKIACHUE XMMHYECKOW SBOJIIOLIHH.
Hauanpable sTanel Omonmormdeckoi sBomronuu. ['mmoresa PHK-mmpa. TlepBoie
KJICTKHU U UX 3BOJIOIUA. q)OpMI/IpOBaHI/IC OCHOBHBIX T'PYIIII JXUBBIX OPTaHNU3MOB

PazButne >xm3nu Ha 3emsie 1o spam u mnepuonaM. Karapxei. Apxeickas u
2.2 nporeposoiickast 3pel. Ilameosolickas spa u e€ mnepuonasl: KeMOpHICKHUH,

OPIOBUKCKHUN, CHJIYPUUCKHN, HOEBOHCKWI, KaMEHHOVIOJBLHBIM, IEPMCKHH.
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Me3so30lickas 3pa U €€ epUOAbl: TPUACOBBIN, OPCKUH, MEJIOBOM.

KaitHozolickass 3pa ®W €€ Mepuoibl:  NaJCOrCHOBBIN,  HEOTCHOBBIM,
AQHTPOIIOI€HOBBINA. XapaKTepUCTUKA KIMMaTa M TE€OJIOTMYECKUX IIPOLIECCOB.
OCHOBHBIE ATaIlbl SBOJIIOLUU PACTUTEIBHOTO U dKUBOTHOIO MUpPa. ApoMop(}o3bl y
pacTeHHi W JKMBOTHBIX. llosBiIeHME, pacuBeT M BBIMHUPAHHE TPYNN >KUBBIX
OpraHU3MOB

Cucrema OpraHu4eckoro Mupa Kak oOTpakeHue -HBomouud. OCHOBHBIE
CHUCTEMaTUYECKUE TPYIIIBI OPraHU3MOB

2.3

OBonronusl 4eaoBeKa. AHTPOIONOrUs Kak Hayka. Pa3BuTue npencraBieHH O
IIPOMCXOXKJICHUN 4YesloBeKa. MeTtonapl M3ydeHus aHTponoreHesa. (Cxoncrsa u
54 pa3nuyus yeloBeKa U )KUBOTHBIX. CUCTEMAaTHYECKOE MOJIOKEHHE YeTTOBEKa.

' JBwxyme cuibl (pakropsl) anTpororenesa. HacnencrBeHHass H3MEHUMBOCTD U
ecTeCTBEHHbIM 0TOOp. OOuIecTBeHHBI 00pa3 »XU3HU, WM3TOTOBJICEHUE OPYAUH

Tpy/a, MBIIIJIEHUE, PEYb

OCHOBHBIE CTaguM M BETBU JBOJIIOIUM YEIOBEKA: aBCTPAIONUTEKH, YenoBek
25 ymensiid, YenoBexk npsamoxomamui, YenoBek HeanaepranbCkui, YenoBek
' pasyMHbIii. Haxoaku HCKONAeMbIX OCTAHKOB, BpPEMsl CYILECTBOBaHUS, 001aCTh

pacrpocTpaHeHusl, 00bEM IOJIOBHOI'O M0O3ra, 00pa3 *KU3HH, OPYAHs

Yenoseueckue packl. OCHOBHbBIE OONBIINE PACHI: €BporneouaHas (eBpa3uiickas),
26 HErpo-aBCTPATOUAHAS (3xBaTOpHANBbHAs), MOHT'OJIOUTHASI (a3marcko-
' amepHuKaHckast). UepTbl mpUCIIOCOOIEHHOCTH Mpe/ICTaBUTENeH YEIOBEUECKUX pac

K yCJIOBUSIM cyllecTBoBaHUs. EnnHcTBO yenoBeueckux pac. Kputuka pacuzma

3 Opranusmbl 1 OKpy»Karomias cpeaa

Okosorusi Kak Hayka. 3aJayd W pas3feibl 3KOJIOrMHU. MeToabl KOIOTHYeCKUuX
3.1 UCCIIEIOBAaHUN. DKojI0oruueckoe MupoBos3penue. Cpeapl 00UTaHUs OPraHU3MOB:
BOJHAas, HA3CMHO-BO3AYIIIHAA, TIOUBCHHAA, BHYTPUOPTraHU3MCHHAA

Okonornyeckue  Qaxrtoppl.  Krnaccupukamuss — 3KoIoOrudeckux  (pakTopos:
3.2 abuoTnyeckue, OMOTHYECKHE W aHTPONOreHHBbIE. JIelicTBHE 3KOIOTHYECKHX
(hakTOpOB Ha OPTAaHU3MBI

AolunoTrndeckre (aKTOphI: CBET, TEMIEparypa, BIaXHOCTb. DoTomepuoau3M.
3.3 [Ipucriocobnennss OpraHU3MOB K  JCWCTBUIO  aOMOTHYECKUX  (haKTOPOB.
buonornueckue puTmMbl

buotuueckue (baKTOpLI. Bungsr OMOTHYECKHX B3aUMOJCHCTBHUM: KOHKYpPCHIIUA,
34 XUIMHUYECTBO, MMapasuTu3iM, MYTyalu3M, KOMMCHCAJIN3M (HaXJ’Ie6HI/I‘leCTBO,

KBapTUPAHTCTBO),  aMEHCAJINU3M, HEUTpadu3M. 3HA4YCHHE  OMOTHYECKUX
B3aMMOJCHCTBHIA [l CYILIECTBOBAHUSI OPTaHU3MOB B MIPUPOIHBIX COOOIIECTBAX

OKOJOrMYECKUE  XapaKTEpUCTUKU  monyiasuud.  OCHOBHbIE — IOKAa3aTeld
3.5 MOMYJIALUNA: YHUCIEHHOCTb, IJIOTHOCTh, POXKIAEMOCTb, CMEPTHOCTB, IPUPOCT,
mMurpanus. J[MHaMuKa YMCIEHHOCTH NOMYJISIINAN U €€ PETYIISLU

4, Coo00111eCcTBa ¥ DKOJIOTUYECKUAE CUCTEMBI

Coo0miectBO opranu3mMoB — OuoreHo3. CTpyKTypsl OHOIIEHO3a: BHJIIOBas,

4.1
MPOCTpAaHCTBEHHAs, Tpoduueckas (mumieBas). Buabl-momuHanTel. CBS3U B
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OHOLIEHO3€E

Okonornyeckue cucrtemsl (9kocuctemsl). Ilonarue 00 »skocucteme U
Ouoreoneno3e. DYHKIMOHATIbHBIE KOMIIOHEHTHI OSKOCHCTEMBI: IPOIYLEHTEHI,
KOHCYMEHTBI, pelylleHThl. KpyroBopoT BEmIECTB M OTOK SHEPTHH B YKOCHUCTEME.
4.2 Tpoduyeckue (nuimeBble) YPOBHU 3KOocHCTeMbl. I[luieBble menu U ceTu.
OCHOBHBIE TIOKa3aTeIM AKOCHCTEMBI: Omomacca, MPOXYKIUS. DKOIOTHYECKHE
NUPaMUIbl: TPOMYKIHMH, YHCICHHOCTH, Omomaccel. CBOWCTBa 9SKOCHCTEM:
YCTOWYMBOCTB, CaMOperysiius, passutue. Cykueccus

[Ipuponsbie 3K0ocHCTEMBL. DKOCUCTEMBI 03€p U PEK. DKOCUCTEMA XBOWHOI'O WM
HIMPOKOJTUCTBEHHOTO JIeca.

43 AHTpOMOreHHbIE SKOCHCTEMBI. ATpPO3KOCUCTEMBI. YpO0o3KOCHCTEMEI.
' buonornueckoe U X03sIICTBEHHOE 3HAYEHHUE arPOIKOCUCTEM U YPOOIKOCHCTEM.
buopasnoobpaszue kak ¢akrtop ycTrolumBOCTH dKocucteM. CoxpaHeHue

OMOJIOTUYECKOro Pa3HOOOpa3us Ha 3emIie

VYuenune B.W. Bepnaackoro o Owmocdepe. I'paHuipl, coctaB M CTPyKTypa
ounocdepsl. XKuBoe BemectBo u ero (yakuuu. OcobeHHocTn Ouochepsl Kak
4.4 100aJIbHOM 3KOCUCTEMBI. J[MHaAMHYeckoe paBHOBecHME M OOpaTHas CBs3b B
ouocdepe. KpyroBopoTsl BemeCTB M OHMOTCOXUMHUYECKHE IHKIBI DJIEMEHTOB
(yrmepona, azora). 3oHanbHOCTH Ouochepsl. OCHOBHBIE OMOMBI CYIITN

UenoBedecTBO B Omocdepe 3emi. AHTPONOreHHbIE M3MEHEHHS B Ouocdepe.
45 ['moGanbHbBIE SKOJTOTHYECKHE MTPOOIEMBI.
' OcHOBa palMOHAJIBFHOI'O  YIPABJICHUS MPUPOIHBIMH  pecypcamMh M HX

ucnosb3oBanue. JlocTrmxeHnns OMONIOruy U OXpaHa MPUPOIbI
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHATBI JJI51 YYEHUKA

METOINUYECKHUE MATEPHUAJIBI IJISA YYUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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