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IHOACHUTEJIbBHAS 3AIINCKA

[Tpu pazpaboTke MPOrpaMMsbl IO OHOJIOTHH TEOPETHUECKYIO OCHOBY JUISl OIPECIICHUS MOIX0I0B K
(dbopMupOBaHUIO cofiepxkaHus ydeOHoro npeameta «broaorusy) cocTaBuiIn: KOHIENTYyalbHbIE TOJ0KEHUS
dI'OC COO o B3aMMOOOYCIOBIECHHOCTH LIEJIeH, COACpKaHUs, Pe3yJbTaTOB O0yUYeHHs] U TpeOOBaHUN K
YPOBHIO TMOJTOTOBKH BBITYCKHHUKOB, TOJIOKEHUSI 00 OOIIMX LEISIX M MPUHIMIAX, XapaKTePH3YIOLIHX
COBPEMEHHOE COCTOSIHUE CHCTEMbI cpeHero ooduiero oopasoanusi B Poccuiickoit denepaiuu, a Takxke
MOJIOKEHUA O creuuduke Ouosorud, €€ 3HAYEHWUW B MO3HAHUM JKMBOM NpUPOJsl U oOecrevyeHuu
CYLIECTBOBaHMsI yesioBeueckoro obiectBa. CoriacHO Ha3BaHHBIM IOJIOKEHUSIM, OIpe/ieJIeHbl OCHOBHBIE
(GyHKINU TPOTrpaMMBbI IO OHOJIOTHHU U €€ CTPYKTYpa.

[IporpaMmma 1o Owonoruu a€T MpeICTaBICHHE O IEesIX, 00 oOmeld crpaTerun oO0y4YeHUs,
BOCIIUTAHMSI W Pa3BUTHsS OOYdYaIOIIMXCS CpeicTBaMU ydeOHOro mnpeamera «buonorusy», ompenenser
00s13aTeNbHOE MPEIMETHOE COJEp)KaHUe, €ro CTPYKTYPY, paclpeleieHHe I0 pasfenaM M TeMmaw,
PEKOMEHAYEMYIO TIOCIIEZIOBATEIbHOCTh M3YYEHHUSI Y4eOHOro Marepuana ¢ y4€ToOM MEXKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTHMKH OOpa30oBaTeIbHOrO MpOIecca, BO3PACTHBIX OCOOCHHOCTEH
00y4aroImxcs.

B mporpamme mo OHOJOTMM TakkKe YYUTHIBAIOTCA TPeOOBaHUS K IUIAHUPYEMBIM JTUYHOCTHBIM,
METaNpeIMETHBIM M TPEAMETHBIM pe3yibTaTaM oOydeHUs B (POPMHUPOBAHUHM OCHOBHBIX BHJIOB y4eOHO-
MO3HABATEIBHON  JICATENIbHOCTH/Y4eOHBIX JCUCTBUH OOYJalOMMXCS 10 OCBOCHHIO  COJACPIKaHUS
Ouooruueckoro oopa3zoBaHusl.

B mporpamme 1o Ouomoruu (10-11 xmaccel, 0a30BbIi YpOBEHb) pealn30BaH MPUHIUI
MIPEEMCTBEHHOCTH B M3YYE€HUH OMOJIOTrHH, Oiarofaps 4emy B HEl MPOCMATPUBAETCSl HAIIPABICHHOCTh Ha
pa3BUTHE 3HAHUH, CBS3aHHBIX C (POPMHUPOBAHUEM E€CTECTBEHHO-HAyYHOI'O MHUPOBO33PEHHS, IEHHOCTHBIX
OpPMEHTAIM JIMYHOCTH, KOJOTMYECKOrO MBIIUICHUS, MPEJCTaBICHUNH O 370pOBOM 00pasze XKHU3HU U
Oepe’KHbIM OTHOLIEHHEM K OKpyxarouled npupomHoit cpene. IlostomMy Hapsaay ¢ u3ydeHUeM
0011e010JIOTMYECKUX TEOPHi, a TaKKe 3HaHUN O CTPOCHUHU YKUBBIX CUCTEM PA3HOI0 paHra M CyUIHOCTU
OCHOBHBIX MPOTEKAIOIIMX B HUX IMPOLECCOB B MporpaMme IO OHOJOTUM YAEICHO BHUMAaHHE
MCIOJIb30BAHHUIO MOJYYEHHBIX 3HAHUN B TIOBCEIHEBHOM JKU3HU JUIS PEIICHUs MPUKIATHBIX 3a7a4, B TOM
yuciae:  NOpOQWIAKTUKM  HACJIEJACTBEHHBIX  3a00J€BaHMHA  YeIOBEKa,  MEIUKO-TEeHETHYECKOIo
KOHCYJbTUPOBaHUS, OOOCHOBAHMS SKOJOTMYECKH II€JIeCOO0pa3sHOro TMOBEAECHUS B OKpY’Karollei
MIPUPOIHOM cpejie, aHaIM3a BIUSHUS XO3SHCTBEHHON J1€ATEIbHOCTH YEJIOBEKA Ha COCTOSTHUE MPUPOIHBIX
Y UCKYCCTBEHHBIX 9KOCHCTEM. Y CHJIEHHE BHUMAHUS K MIPUKJIAJHOM HAMPaBIEHHOCTH y4eOHOro npeaMeTa
«buonorus» NpoIMKTOBAaHO HEOOXOAUMOCTBIO 00ECTICUEHUS YCIIOBHM /7S peIIeHUs OJJTHOM U3 aKTYyaJIbHBIX
3aJ1a4 MIKOJIbHOTO OMOJIOrMYecKOro 00pa3oBaHus, KOTopas npenoaaraeT popMupoBaHue y 00yJaroIuXcst
CIOCOOHOCTH aJJalTUPOBATHCS K U3MEHEHUSIM JMHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MHpA.

buonorus Ha ypoBHe cpegHero obuiero o0pa3oBaHus 3aHUMaeT BaxHoe MecTo. OHa obecrieynuBaeT
¢dbopmupoBaHHEe y O0YYaIOUIMXCS MPEACTABICHUNA O HAyYHOW KapTHHE MHUpPA, pacUIMpsieT U 00o0maer
3HaHMS O KUBOM MPUPOJIE, €€ OTIIMUYUTENBHBIX IPU3HAKaX — YPOBHEBOM OPraHU3alluH U 3BOJIFOLIMH, CO3AAET
YCIIOBUSL JUIsS: TO3HAHUS 3aKOHOB JKMBOM NpUpOJbl, (hopmupoBaHUsS (YHKIIMOHAIBLHOW TPaMOTHOCTH,
HaBBIKOB 3JI0POBOT'0 U 6€3011aCHOT0 00pa3a JKU3HH, IKOJIOIMYECKOT'O MBIIIUIEHUS, IEHHOCTHOTO OTHOIIEHUS
K JKUBOH NPUPOJE U YEIIOBEKY.

Bonbiioe 3HaueHre OUONIOTHS UMEET TAK)Ke JIJISl PeLlIeHUs] BOCIUTATENbHBIX U Pa3BUBAIOLINX 3a/1a4
cpenHero oOmiero oOpa3oBaHHs, CONMANM3AIMU oOydarmmxcs. V3ydeHue Ouosorum oOecreyuBaeT
ycnoBus ISl (GOPMHUPOBAHMS WHTEIUIEKTYaTbHBIX, KOMMYHHKAIIMOHHBIX ¥ WH(OPMAIMOHHBIX HABBIKOB,
ACTETUYECKOM KYIbTYpHl, CHOCOOCTBYET WHTETpaluu OMOJIOIMYECKHX 3HAHUH C IMPEACTaBICHUSMH U3
IPYTUX y4eOHBIX MPEIMETOB, B YAaCTHOCTH, (DU3MKH, XUMUU U reorpaduu. Ha3BaHHBIE MONOKEHUS O
MpelHa3HauYeHUN y4yeOHOro mnpeamera «buoNIOTHs» COCTaBHIM OCHOBY JUIS OINpEAeTeHHUs MOIXOJO0B K
0TOOpY U CTPYKTYPUPOBAHMIO €TO COACPIKAHUSL, ITPEICTABICHHOIO B IPOrpaMMe o OHUOJIOTHH.



OTt60p comepxanus yueOHoro npeamera «buosorus» Ha 6a30BOM ypOBHE OCYIIECTBIEH C MO3HUITHI
KYJIBTYpOCOOOpa3HOTO MOJIX0/a, B COOTBETCTBHU C KOTOPHIM O0YYarOIIUECs TOJHKHBI OCBOUTH 3HAHUS U
YMEHUS, 3HaYUMbIe Ui (OPMHUPOBAHUS OOINEH KYIbTYpBI, ONpPEICHSIONINE AJEKBAaTHOE MOBEICHHE
YeloBeKa B OKpYKarouleil MpUpoaHOH cpenie, BOcTpeOOBaHHBIE B MOBCEAHEBHON JKU3HHU U MPAKTUYECKOU
nesitenbHOCTH. Oco60€e MeCTO B 3TOM crcTeMe 3HAaHUIM 3aHUMAIOT 3JIEMEHTHI COJIEPKAaHUS, KOTOPBIE CITyKaT
OCHOBOHM 117151 OPMHUPOBAHUS TPEACTABICHUN O COBPEMEHHOW €CTECTBEHHO-HAYYHOH KapTHHE MUpPa U
[IEHHOCTHBIX OPHEHTAIMSIX JITYHOCTH, CIIOCOOCTBYIOIINX T'yMaHH3AIMH OHOJIOTHYECKOT0 00pa30BaHMs.

CrtpykTypHupoBaHHe coiepKaHHs y4eOHOro MaTepualia B IporpaMMme 1Mo OMOJIOTHH OCYIIECTBIICHO C
y4€TOM MPUOPUTETHOTO 3HAYEHHUS 3HAHUN 00 OTIMYUTENBHBIX OCOOEHHOCTSAX >KUBOM MPHUPOABI, O €&
YPOBHEBOH OpraHM3allMd W SBOJIOLNUH. B COOTBETCTBHM € 3TUM B CTPYKType y4yeOHOro mpeamera
«buonorusy» BIACICHBI CIEAYIONINE coepKaTenbHble THHUN: «bronorus kak Hayka. MeToibl HAy4HOTO
no3HaHusm, «Kierka kak 6monoruyeckas cucreMay, «Opranusm Kak Ouosoruyeckasi cucreMay, «Cuctema
U MHOT000pa3ue OPpraHu4ecKkoro Mupa, «IBOJIOLHUS )KUBOW MPUPOIBDY, « IKOCUCTEMBI U MPHUCYIIHE UM
3aKOHOMEPHOCTHY.

Lenp n3yuenus yuebnoro npeamera «bruonorus» Ha 6a30BOM YpOBHE — OBJIa/IeHHE 00yJarOIIUMUCS
3HAHUSAMHU O CTPYKTYPHO-(DYHKIIMOHAIBHOIN OpraHM3alliy )KUBBIX CUCTEM PAa3HOTO paHra U mpuoOpeTeHue
YMEHUI UCTIONIb30BAaTh 3TU 3HAHUS JIJISl TPAMOTHBIX JIEHCTBUI B OTHOIIEHUH OOBEKTOB KUBOU MPUPOIBI U
peIIeHHsI Pa3InYHBIX KU3HEHHBIX MPOOIIEM.

JlocTKeHHe el U3y4eHust yaeOHoro npenmera «buonorus» Ha 6a30BOM ypoBHE 00eCreunBaeTCs
pElIeHrEeM CIEeIYIOIINX 3aau:

OCBOEHHE OOYYAIOIIMMHUCA CHCTEMbl 3HAHUW O OHOJIOTUYECKUX TEOPHSIX, YYCHHUAX, 3aKOHaX,
3aKOHOMEPHOCTSX, THIIOTE3aX, MPaBUIIAX, CIYKAIIUX OCHOBOW IIsi (POPMHUPOBAHMS TPEACTABICHUH O
€CTeCTBEHHO-HAYYHOW KapTHHE MHpa, O METOJaX HAy4YHOTO TO3HaHUS, CTPOSHHH, MHOT00Opasuul |
0COOEHHOCTSIX JKUBBIX CUCTEM PAa3HOTO YPOBHS OpPraHU3alMM, BBLAAIOLINXCS OTKPBITUAX U COBPEMEHHBIX
HCCIIEIOBAaHUSIX B OMOJIOTHH;

dbopmupoBaHre |y OOyYarOIIUXCs IMO3HABATEIbHBIX, HMHTEUIEKTYaJbHBIX W  TBOPYECKUX
CTIOCOOHOCTEH B IMpoIecce aHaau3a JaHHBIX O MYTSIX Pa3BUTHSA B OMOJIOTUU HAYYHBIX B3TJISIOB, HIEH U
MOJIXO/I0B K U3yYEHUIO KHUBBIX CUCTEM PA3HOI'O YPOBHS OpraHU3alNH;

CTaHOBJIEHHE Y 00yUaromuxcs o01el KyabTypbl, GyHKIIMOHAIBLHON IPaMOTHOCTH, pa3BUTHE YMEHUI
OOBSICHATH W OIICHUBATH SIBJICHUS OKPY)KAIOIIETO MUPA KUBOW MPHUPOJIBI HA OCHOBAHUH 3HAHWI M OIBITA,
MOJTYYSHHBIX TIPU U3YYEHUN OUOJIOTHH;

¢dopmupoBaHue y OOy4YaIOIIMXCS YMEHMH WIUTIOCTPUPOBATh 3HAYCHHE OMOJIOIMYECKMX 3HAHWH B
MPAKTUYECKON JEATENbHOCTH 4YeJIOBEKa, Pa3BUTUUM COBPEMEHHBIX MEIWLIUHCKUX TEXHOJOTHH U
arpoOMOTEXHOJIOTHIA;

BOCIIUTAaHHE YOKAEHHOCTH B BO3MOXXHOCTH TIO3HAHHS 4YEJIOBEKOM JKMBOH  IPHUPOIH,
HE00X0AUMOCTH OepeXHOro OTHOUIEHUS K HeH, COOJIOAEHUS S3THYECKUX HOPM IpPH MPOBEACHUHU
OMOJIOTMYECKUX MCCIIEIOBAHUM;

OCO3HAHME IIEHHOCTH OMOJIOTMYECKMX 3HAHWUHN IS TIOBBIIICHHUS YPOBHS SKOJIOTHYECKON KYIBTYPHI,
st GOPMHUPOBAHUS HAYTHOTO MUPOBO33PECHHUS;

IpUMEHEHHE TPUOOPETEHHBIX 3HAHUN U YMEHMI B MOBCETHEBHOM KM3HU JUIs1 OLIEHKH MTOCIIE/ICTBUIM
CBOEH JIeATENIbHOCTU IO OTHOILIEHHIO K OKpYXarolled cpesie, COOCTBEHHOMY 3/10pOBbI0, 00OCHOBaHHUE U
coOmroienne Mep npodrIakTHKA 3a0071eBaHUH.

B cucreme cpennero obmiero oopazoBanus yaeOHbIN ipenMeT «buosiorusy, n3ydaemMblii Ha 6a30BOM
YPOBHE, SIBJIETCS 00sI3aTEIbHBIM YU€OHBIM IPEMETOM.

Jlnst u3yueHust OMooruu Ha 6a30BOM YpOBHE CpeAHero olmiero oopa3oBaHus OTBOAUTCS 68 4acoB:
B 10 kmacce — 34 gaca (1 gac B Henenmto), B 11 kmacce — 34 ywaca (1 yac B Heaenmo).



COJAEPKAHUE OBYYEHUA
10 KJIACC

Tema 1. buojsiorusi Kak Hayka.

buomoruss kak Hayka. CBs3p OuONOrHMH C OOIIECTBEHHBIMH, TEXHHUYECKUMH U IPYTUMHU
€CTECTBEHHBIMH HayKaMH, puiocopuei, STHKON, 3CTETUKON U mpaBoM. Poibs Ouonoruu B popMupoBaHUH
COBPEMEHHOW Hay4yHOH KapTHHBI MUpa. CucTeMa OMOIOrHYECKUX HaYK.

Metoabl TO3HaHUS >KUBOM HpUpOAbl (HAOJIOJEHHME, SKCIEPUMEHT, OINHCaHWe, H3MEpEHue,
KJaccu(uKanus, MOICITMPOBAHUE, CTATUCTUYECKAst 00pabOTKa TaHHBIX ).

JdemMoHcTpanum:

[Toptpetsr: Y. HapBun, I'. Mennens, H. K. Konbuos, [Ix. Yorcon nu ®@. Kpux.

Tabnuue! u cxemsl: «MeToAbI TO3HAHUS KUBOU TPUPOIBI».

JlaGopaTopHble M IPaKTHYeCKUE PadoThI:

[Ipaktruyeckas padota Ne 1. «Mcnonp3oBaHre pa3IMYHBIX METOJIOB NIPU M3YUYEHUH OMOJIOTUYECKUX
O0OBEKTOBY.

Tema 2. ’KuBble cucTeMbI M X OPraHU3aI U,

XKusble cucrembl (OMOCHCTEMBI) KaK MpeAMET M3ydeHUs Ouojoruu. OTIMYUE JKUBBIX CUCTEM OT
HEOPraHWYECKOU IPUPOJIBI.

CpoiicTBa OuocucTeM M UX pa3HOOOpasue. YpPOBHM OpraHM3alUU OMOCHUCTEM: MOJIEKYJSPHBIMH,

KJICTOYHBIH, TKaHEBBIH, OpraHU3MEHHBIH, HOMYJISALUOHHO-BUIOBOH, 9KOCUCTEMHBIN
(OmoreoreHOTHYECKHIT ), OMOCEPHBIH.
JdemoHcTpaumnu:

TaGnuue! u cxembl: «OCHOBHbIE TPU3HAKH KU3HU», «Y POBHU OpraHU3ALUHU KUBOU MIPUPOIBD».

Ob6opynoBanue: Moaens Monekynsl JJHK.

Tema 3. XumMu4ecKuii cocTaB U CTPOEHHE KJIETKH.

XHUMHUYECKUH COCTaB KIETKH. XMMHAYECKHE DIEMEHTBI: MAaKpOJIEMEHTHI, MUKPO3JIEMEHThI. Bona u
MUHEPAJILHBIE BELIECTBA.

@OyHKIIUM BOABI 1 MUHEpAJIbHBIX BelllecTB B KieTke. [logaepikanue ocMoTHueckoro 6anaHca.

benku. CoctaB u crpoeHue OenkoB. AMUHOKHCIOTBI — MOHOMeEpHI OenkoB. HezameHumsble u
3aMEHHUMbIE AMHMHOKUCIOTHI. AMHHOKHUCIOTHBIM COCTaB. YPOBHU CTPYKTYpbl O€IKOBOM MOJEKYJIbI
(mepBUYHAas, BTOpPHYHAs, TPETHYHAass M 4YETBEPTUYHAs CTPYKTypa). XUMHUECKHE CBOWCTBA OENKOB.
buonornyeckue GpyHKINU OEIKOB.

®depMeHThI — Onosiornueckre karanuzaropbl. CTpoeHue pepmeHTa: akTUBHBIN LEHTp, cyOcTpaTHas
cnenuduuHocTs. Kopepmentsl. Butamunbl. OTinums GepMEeHTOB OT HEOPTAaHUYECKUX KaTau3aTOPOB.

VYraeBosl: MOHOCaxapusl (TII0K03a, pubo3a u Ae30kcupr0o03a), Aucaxapuabl (caxaposa, JaKTo3a)
U ToJMcaxapuibl (Kpaxmal, IIMKOTeH, 11eJUTi0J103a). buonornyeckue GyHKIIMU yriIeBOIOB.

Jlununel: Tpurnuuepunsl, Gochonunuasl, crepounbl. ['uapodpuibHO-TUAPO(OOHBIE CBOWCTBA.
buonoruueckue ¢pynkiuu nunuaos. CpaBHEHUE YIIIEBOAOB, OEITKOB U JIUMUIOB KaK HICTOYHUKOB SHEPTUU.

Hyxneunnossie kucnotsl: JIHK n PHK. Hykiieotnibl — MOHOMEpPBI HyKJIIEMHOBBIX KUCIO0T. CTpoeHue
u ¢pynkuuu JJHK. Ctpoenune u pynxiuu PHK. Buast PHK. AT®: ctpoenune u pyHKImu.

Huronorusa — Hayka o kieTke. Kierounas teopust — nmpumep B3auMojeWCTBUS HaeH U (DaKTOB B
Hay4YHOM IMO3HAaHUU. MeTO/1bI U3y4eHUs KIETKH.

Knerka kak nesnoctHas sxuBas cucrema. O01ue mpu3Haky KJIeTOK: 3aMKHYTasi Hapy>KHasi MeMOpaHa,
monekyisl JIHK kak renerndeckuii anmapar, cucrema cuHTe3a Oernka.



Tuns! keTok: 3ykapuoTHyeckas u npokapuorudeckas. OCOOEHHOCTH CTPOEHUS MPOKAPHOTUIECKOM
kinetku. Kierounas crtenka Oaktepuii. CTpoeHue 3yKapuoTH4YecKOM KieTKH. OCHOBHBIC OTIHYUS
PacTUTENbHOM, KUBOTHON U TPUOHON KIIETKH.

IloBepXHOCTHBIE CTPYKTYphl KJIETOK — KIETOYHas CTEHKAa, TIJMKOKAJIUKC, WX (YHKIHH.
[Tna3maruyeckas MmeMOpaHa, e€ cBoiicTBa U pyHKuH. [luronnasma u eé opranounsl. OTHOMEeMOpaHHbIE
opraouasl kiuetku: OIIC, anmapar ['osnbixu, au3ocoMbl. [losyaBTOHOMHBIE OpraHOUIbI KIIETKU:
MUTOXOHAPHUH, MIacTuAbl. [Iponcxoxienrne MUTOXOHApUI U TuiacTua. Buasl ninactua. HememOpanHbie
OpPraHOMUJbl KJIETKU: PUOOCOMBI, KJIETOYHBIA LEHTP, LEHTPUOJH, PECHUYKH, JKIYTHKH. DyHKIUH
OpPraHOUJOB KIETKU. BKirtoueHus.

Snpo — peryasTopHslii HeHTp KieTku. CTpoeHue sapa: saepHas 0007104Ka, Kapuoriazma, XpOMaTHH,
SIPBILIKO. XPOMOCOMBI.

Tpancnopr BelecTB B KIIETKE.

JdemoHcTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. neiinen, P. Bupxos, . Yorcon, ®@. Kpuk, M.
VYunkunc, P. ®panknun, K. M. bap.

Huarpammsl: «PacnpeneneHne XMMUYECKUX 2JEMEHTOB B HEXXMBOW Ipupone», «Pacrnpenenenue
XMMHMUYECKHX 3JIEMEHTOB B JKUBOU IPUPOLIEN.

Tabmuuer u cxemsl: «llepuoauueckas Tabaua XUMAYECKHX 3JIEMEHTOB», «CTpOeHHE MOJIEKYJIIBI
BOB», «buocuHTe3 Oenka», «CTpoeHue MoJeKkynbl Oenkay, «Ctpoenme (epmenta», «HykienHoOBbIC
kucinotel. JJHK», «Ctpoenue monexynbr AT®O», «CtpoeHue 3yKapuoTHUECKOW KIeTKu», «CTpoeHue
KUBOTHOM KJIETKW», «CTpoeHue pacTUTEIbHOW KIETKH», «CTpOEHHE NIPOKAPUOTUYECKOW KIIETKN»,
«CTpoeHue snpa KIeTKW», «YTIeBOAb», «JIUmuasn.

O6opynoBaH#e: CBETOBOW MUKPOCKOI, 000pyIOBaHUE NI MPOBEACHUS HAOIIOICHUH, N3MEPEHUH,
HKCHEPUMEHTOB, MUKPOIIPENIapaThl PACTUTENBHBIX, dKHUBOTHBIX U OAKTEPHATIBHBIX KIIETOK.

JlabopaTopHbie H IPaKTHYeCKHe PadoThI:

JlaGoparopHas pabota Ne 1. «/3ydeHue KaTalUTHUECKON aKkTUBHOCTH (DEPMEHTOB (Ha mpuMepe
aMuJIa3bl WM KaTanaasbl)y.

JIaGoparopHnas pabora Ne 2. «M3ydyeHue CTpoeHUs KIETOK pacTeHUH, )KUBOTHBIX M OaKTepuil MmoJ
MHUKPOCKOIIOM Ha F'OTOBBIX MUKPOIIpENapaTax U X OIUCAHUEY.

Tema 4. /KusHeaesiTeIbHOCTH KJIETKH.

OOMeH BelecTB, WIM METa0oau3M. ACCUMWIALMS (TJIACTUYECKHM OOMEH) M JTUCCUMMIISLIUS
(oHepreTHyeckuii 0OOMEH) — JIBE CTOPOHBI €IMHOrO0 Mpoliecca MeTaboau3Ma. Poib 3aKOHOB cOXpaHEHUs
BEIIECTB M SHEPIMH B IOHUMaHUU METa0oI13Ma.

Tunsl oOMeHa BemiecTB: aBTOTPOQHBIA U reTepoTpodHbIil. Ponb pepmMeHTOB B 0OMEHE BElIeCTB U
MIPEBPALICHUH SHEPTUHU B KJIETKE.

dotocunTe3. CBeToBas U TeMHOBast ¢a3bl poTocuHTe3a. Peakuun dorocunTesa. IPHEeKTUBHOCTD
¢dorocunTe3a. 3HaueHue GoTocUHTE3a AN KU3HU Ha 3emie. BiusHue ycnoBuii cpesibl Ha (POTOCHHTE3 U
CHOCOOBI MOBBIIIEHUS €TI0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocHuHTe3. XeMOCHUHTE3UpYIOIIHe OakTepun. 3HaueHue XeMOCHUHTe3a /171 )KU3HHU Ha 3emJle.

DHepreTuyeckuii oOMeH B KiieTke. Paciiernsienre BemecTs, BbIJeICHHE U aKKYMYJITUPOBAaHUE SHEPTHH
B KJIETKe. DTambl SHepreTudeckoro oomena. ['nmukonus. bpoxenue u ero Bujsl. Kucnoponnoe okucnenue,
WM KJIeTouHoe npixanue. OxucnutenbHoe dochopmimpoBanue. IPPEKTUBHOCTh IHEPTETHUECKOTO
oOMeHa.

Peakiun marpuuHoro cunresa. I'enetnyeckass unpopmarus u JIHK. Peanuszauus renermueckoit
uHpopmanuu B kieTke. ['eneTnueckuit koj u ero cBoicTBa. TpaHckpunuus — MaTpuuHblii cuaTes PHK.
Tpancnsauus — OuocuHTe3 Oenka. Dtambl TpaHcasanuu. KogupoBanwe aMUHOKUCIOT. Ponb pubocom B
OuocuHTe3e Oenka.



Hexnerounsie ¢opmbr xu3Hu — BuUpychl. Mctopus oTkpeitusi BupycoB (/. M. MBanoBckwmii).
OCoOeHHOCTH CTPOCHUS U )KU3HEHHOTO IIUKJIAa BUPYCcOB. bakrepuodaru. bonesnu pacteHunit, >)kUBOTHBIX U
4eJI0BEeKa, BhI3bIBaEMbIe BUpycaMu. Bupyc nummynonepunura yenoseka (BUY) — Bo3dyaurtens CIINa.
OOpaTtHast TpaHCKpumusi, peBepraza U uHTerpasa. [lpodunakTuka pacnpocTpaHEHHsS BHPYCHBIX
3a00JIeBaHUH.

JdeMoHcTpanum:

[Toptpetsr: H. K. Konsuos, /1. . UBanosckuii, K. A. Tumupsizes.

Tabmuupl u cxembl: «Tunbel muTaHus», «Metaboausm», «MUTOXOHIPHUN», «IHEPTETHUCCKHUI
obMen», «Xmoporacty, «®orocuntesn, «Ctpoenue JIHK», «Ctpoenne u GyHKIMOHHPOBAHUE TEHAY,
«Cunre3 Oenka», «['enernueckuit kom», «Bupyce», «bakrepuodarn», «CTpoeHne U >KU3HEHHBIA LUK
Bupyca CIIN/la, 6aktepuodaray, «Permmukarms JTHK».

Ob6opynoBanue: moaenu-ammukanuu «Yasoenne JIHK wu Tpanckpumnius», «buocunTes Oenkay,
«CTpoeHue KieTku», Mozenb cTpykTypsl JTHK.

Tema 5. PasMHoOKeHHe U MHANBHAYaJIbHOE Pa3BUTHE OPTraHU3MOB.

Knetounslii iK1, Wiv )KW3HEHHBIN UK KieTku. MaTepdasa u mutos. [Iponeccsl, npoTekaromue B
untepdaze. Pemnmukanus — peakius marpuunoro cunresa JJHK. Ctpoenune xpomocom. XpoOMOCOMHBIM
Ha0Op — KapuoTHUIl. [IUMIIONAHBIN U TalIONAHBIN XpOMOCOMHBIE Habophl. Xpomatusl. Llutonoruueckue
OCHOBBI Pa3MHOKE€HHUS U MHAUBUIYaJIbHOTO Pa3BUTHS OPraHU3MOB.

Henenue knetku — muto3. Ctanuu muto3a. [Iporeccel, mpoucxoasaine Ha pa3HbIX CTaIUsIX MUTO3A.
buonoruueckuii cMbica MUTO3A.

[IporpamMmmupyemas rubenb KJIETKH — allonTo3.

@DopMbl pa3MHOKEHHS OpraHU3MOB: 0ECII0JI0€ U [10JI0BOE. Bubl 0ecrosioro pa3MHOKEHHUS: AeJIEHUE
HaJBOE, IMOYKOBAaHUE OJIHO- UM MHOIOKJIETOYHBIX, CIIOPOOOpa3OBaHME, BEr€TaTUBHOE pPAa3MHOKEHUE.
HckyccTBEHHOE KIIOHMPOBaHUE OPraHU3MOB, €70 3HAUYEHUE JJIS CEJIEKIINH.

ITonoBoe pa3MHOXKeEHHE, €r0 OTINYHUSA OT OECHoI0ro.

Metios. Cranuu meiosa. [Ipomeccsl, mpoucxoasiue Ha cTaausx Menos3a. [loBegenue xpomocoM B
Mmeno3se. Kpoccunrosep. bronornuecknii cMbIC M 3HaYEHUE MEN03a.

I"ameTorenes — npouecc 00pa3oBaHuUs MOJIOBBIX KJIETOK Y dKUBOTHBIX. I1070BbIE jk€1e3bl: CEMEHHUKH
u suuyHukd. OOpa3oBaHHEe M pa3BUTHE IMOJIOBBIX KIETOK — TaMeT (CrepMaTo30ui, SHIEeKIeTKa) —
criepMaTtoreHe3 u oBorene3. OCOOEHHOCTH CTPOEHUs SHIEKIETOK U crepMaTo30u10B. OII0J0TBOPEHHUE.
[TapTenorenes.

WuauBuyansHoe pa3BuTue (OHTOreHe3). OMOpHOHanbHOE pa3BUTHE (dMOpHOreHe3). ITaribl
SMOPHOHAILHOTO PA3BUTUSL Y IO3BOHOYHBIX JKMBOTHBIX: JApPOOJEHME, TacTpyNsdllus, OpraHOIeHes.
[ToctamOpuoHanbHOe  pa3BuTHE. THUIBI  MOCTAMOPUOHAIBHOIO  Pa3BUTHUS:  MpPsIMOE, HENPSAMOE
(MmunHOYHOE). BiusiHue cpepl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE
YPOACTBA.

Poct u pa3zsButue pacteHuii. OHTOreHe3 IBETKOBOIO PACTEHMSI: CTPOCHNUE CEMEHM, CTaJUH Pa3BUTHS.

JdemoHcTpaumnu:

Tabnuib! u cxembl: «@OpPMBI pa3MHOKEHHUS OPTaHU3MOBY, «J/{BOMHOE OTIJIOIOTBOPEHHE Y IIBETKOBBIX
pacteHmil», «BereratuBHOE pa3MHOXKEHHE pacTeHUi», «JleneHne kieTku 6akTepuily, «CTpoeHue NOJI0BbIX
KIIeTOK», «CTpoeHune XpomocoMbl», «Kierounwlii mukm», «Pemnukamus [IHK», «Mwuto3», «Meito3y,
«[Ipsimoe u HempsiMoe pazBUTHE», «['amMeToreHes y MJIEKOMUTAIOMINUX U deloBeka», «OCHOBHbBIE CTauU
OHTOT'EHE3A».

OOGopynoBaHue:  MHUKPOCKON,  MHUKporpenapatel  «CnepMaTo30uabl  MIIEKOIMTAIOIIETO»,
«Sineknerka miekonuTaromero», «KapuokuHe3 B KJI€TKax KOpellKa JIykKa», MarHuTHash MOJENb-
anmukanus «Jlenenne kinetkn», moaens JJHK, monens meradaznoit XxpoMoCOMBI.

JlabGopaTropHble U NpaKkTHYecKue padoThbl:



JlaGopaTtopHas padota Ne 3. «HabGmroneHrne MUTO3a B KJIIETKaX KOHYMKA KOPEIKa JyKa Ha TOTOBBIX
MUKpOIpenaparax.

JlaboparopHast pabota Ne 4. «3ydeHre CTPOCHHS TIOJIOBBIX KJIETOK Ha TOTOBBIX MUKPOIIpENapaTax».

Tema 6. Haciie1cTBEHHOCTh U U3MEHYUBOCTH OPraHU3MOB.

[IpenMer u 3amaun reHetuku. Mcropust pa3BuTusi reHeTHUKU. Poib nuTomoruu u 3MOpPUOJIOTUU B
CTaHOBJICHMM TI'€HETUKH. Bilajg poccuiickux M 3apyOeXHbIX Y4EHBIX B pa3BUTHE I'€HETUKH. MeToabl
TCHETHUKN  (THUOPUAONIOTUYECKHH, LUTOTCHETUYECKUH, MOJEKYyIsIpHO-TeHeTnYeckuil). OCHOBHBIE
TF€HETUYECKUE MOHATHUS. | 'eHeTHuuecKkasi CUMBOJIMKA, UCIIOJIb3yeMasi B CXeMaX CKpellUBaHUM.

3aKOHOMEPHOCTH HAaclIeJJOBaHMs TPU3HAKOB, ycTaHoBleHHble [. Mennenem. Monorudpuanoe
CKpeuIBaHue. 3aKoH eIuHoo0pa3ust THOpUIOB mepBoro mokoseHus. IlpaBuino noMuHupoBaHHS. 3aKOH
pacuieruieHus npu3HakoB. [ unoresa uncToTsl raMer. [1osiHOE 1 HENnOIHOE JOMUHUPOBAHMUE.

JlurubpuHoe ckpelmuBanue. 3aKOH HE3aBUCUMOTO HACJIEIOBaHMs MPU3HAKOB. [luTorenernyeckue
OCHOBbI ~ JWTMOPUIHOTO  CKpEIIMBaHUs.  AHanu3upylollee  CKpemiMBaHue.  lcmonb3oBaHue
aHAJIM3UPYIOIIETO CKPEIIMBaHUS JIJIs ONIPEIETICHHsI TEHOTHUIIA OCOOM.

CuermienHoe HacneaoBaHue mpu3HakoB. Pabora T. Moprana o cuenjieHHOMY HacleJOBaHUIO TEHOB.
Hapyiienue cuernsieHus reHoB B pe3yJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHas TEOPUs HACJIEICTBEHHOCTH. [ eHeTHUecKne KapThl.

I'enernka mnona. XpOMOCOMHOE OIpejesieHue I1oyia. AyTOCOMBI M IIOJIOBBIE XPOMOCOMBI.
I'omorameTHele U rereporaMeTHble Opraau3Msl. HacnenoBanue npru3HakoB, CHEIVIEHHBIX C TIOJIOM.

N3menunBoCTh. BuIbI M3MEHUYMBOCTH: HEHACJEICTBEHHAass W HacieACTBeHHad. Ponb cpensl B
HEHACJIEJICTBEHHOW U3MEHYMBOCTH. XapaKTepUCTUKa MOAU(PUKAITMOHHON U3MEHUNBOCTH. BapuaroHHsIii
psa ¥ BapuanuoHHas kpuBas. Hopma peakuuu npusHaka. KojanuecTBeHHbIE U KaU€CTBEHHbIE IPU3HAKU U
ux HopMa peakuu. CBoiicTBa MOAM(PHUKAIIMOHHON N3MEHYHBOCTH.

HacnencrBenHast, WM reHOTUNHUYECKast, K3MEHUYUBOCTh. KoMOMHATHBHAs U3MEHYMBOCTh. Meio3 u
MOJIOBOM  MMpollecC — OCHOBAa KOMOMHAaTHMBHOM M3MEHYMBOCTH. MyTallMOHHAas W3MEHYUBOCTb.
Knaccudpukanus wmyranuili: TeHHblE, XPOMOCOMHBIE, T€HOMHbIe. YacToTa M NPUYUHBI MYyTalMil.
MyrtarenHsle (pakTopbl. 3aKOH FTOMOJIOTMUECKUX PSA0B B HacieAcTBeHHOM n3MenunBocty H. 1. BaBunosga.

BHesnepHast HacI€ICTBEHHOCTh U N3MEHUUBOCTbD.

I'enernka 4emoBeka. Kapuotun uenoBeka. (OCHOBHBIE METOABI TI'EHETHKM  YEJIOBEKa:
TeHEaJOTUYEeCKUM, ONM3HEIOBbIN, IMTOr€HETUYECKHI, OMOXMMUYECKHUI, MOJIEKYJISPHO-TEHETUYECKUH.
CoBpeMeHHOe onpe/IesIeHHe TeHOTUIIA: TTIOTHOTEHOMHOE CEKBEHUPOBaHKE, TEHOTUIIMPOBAHKE, B TOM YHCIIE
¢ nomomieto [II[P-ananu3a. HacnencTtBeHHble 3a0o0jeBaHMs YeIOBEKa: T'€HHbIE OOJIE3HH, OOJE3HH C
HACJIe/ICTBEHHON MPEpacloiIokKEeHHOCTbIO, XpOMOCOMHBIE Ooje3HH. CoMmMaTHyecKHue M TeHepaTHBHbBIE
mytauuu. CtBosoBble KieTKU. [IpuHnunel 310poBoro o0Opas3a KM3HHU, AUArHOCTUKU, MPO(UIAKTUKUA U
JIEYCHUS] TeHEeTUUYECKnX Oose3Hel. MeanKo-TeHeTUUeCKoe KOHCYJIbTUPOBaHNE. 3HAYCHUE MEIUIIMHCKOMN
TCHETHKH B MPEIOTBPAILEHUH U JICUEHUU T'eHEeTUYECKHUX 3a00JIeBaHMIl yenoBeka.

JdemoHcTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepukos, H. B. Tumodees-Pecorckuii,
H. U. BaBuiios.

Tabnuuel u cxembl: «MOHOrMOpUIHOE CKpEIMBAaHUE U €r0 LIUTOT€HETHYeCKas OCHOBa», «3aKOH
pacIIenIeHHs 1 ero IUTOTeHETHYECKasi OCHOBAY, «3aKOH YHUCTOTHI TaMeT», «/IurnbpuaHoe ckpermBaHuey,
«lluTomornueckre OCHOBBI JUTHOPHIHOTO CKpeuuBaHus», «Meio3y, «B3aumoaeicTBre aieTbHbBIX
reHOB», «['€HeTHYeCcKue KapThl PACTEHMI, )KUBOTHBIX U YEJIOBEKay, «[ €HEeTHKa Mojay, «3aKOHOMEPHOCTH
HaCJIEIOBaHMsl, CLEIUIEHHOTO C NosioM», «KapnoTunsl yenoBeka U KUBOTHBIX», «Buasl ©3MEeHUMBOCTIY,
«MoudukanoHHas H3MEeHYMBOCThY», «HacnenoBanue pesyc-pakropay, «l'eHeTMKa TpymI KpOBHY,
«MyTannoHHass U3MEHYUBOCTBY.



O6opynoBanue:  Monenu-anmiukauuu — «MoHorubpuanoe — ckpeuiuBanuey,  «Hemomnoe
IOMUHHpOBaHuE», «Jurnbpumnoe ckpemuBanue», «llepekpécT XpoMOcomM», MHKpPOCKON U
MuKponpemnapar «/Ipozoduna» (Hopma, Mmyrauuu (HOpMbI KPbUIBEB U OKpAacKH Teia), repbapuii «I'opox
ITOCEBHOM».

JlabGoparopHble U NpaKkTHYecKue padoThbl:

JlaboparopHass pabora Ne 5. «M3ydeHuwe pe3ylbTaTOB MOHOTUOPHIHOTO W JUTHOPHIHOTO
CKpeUIMBaHUs y AP030(HiIbl Ha TOTOBBIX MHUKpPOMpEnapaTax.

JlaGopaTopHnas pabora Ne 6. «M3yueHne MOAUGDUKAIMOHHOW HW3MEHYMBOCTH, ITOCTPOCHHUE
BAPUALIMOHHOTO Psiia U BAPUALIUOHHON KPUBOM».

JIaGoparopnas padota Ne 7. «AHanu3 MyTauuid y Apo30(uiibl Ha TOTOBBIX MUKpOIpenapaTax.

[TpakTuyeckas padora Ne 2. «CocTaBieHHE U aHAJIH3 POJIOCIOBHBIX YEIOBEKaY.

Tema 7. Cesiexkniusi opranu3zmMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekius Kak HayKa U mpolecc. 3apoxAeHue celnekunu u fomectukanus. Yuenue H. U. BaBunosa
0 IIEHTPAX MPOUCXOKACHUS U MHOTOOOpa3usl KyIbTYPHBIX pacTeHHH. LleHTpbI IpOorCX0XKAeHUS JOMAITHUX
KUBOTHBIX. COopT, IOpOJIa, LITAMM.

CoBpeMeHHbIE METO/IbI ceNeKInU. MaccoBbIil U UHAUBUAYAIBHBIN OTOOPHI B CENEKIIUNA PACTCHUN U
KUBOTHBIX. OIlleHKa SKcTepbepa. biM3kopoAcTBeHHOE CKpeluBaHue — HHOpuAMHT. Yucras TuHUS.
CkpemuBaHue YHCTBIX JUHHHA. [eTepos3uc, wiu ruOpunHas cuia. HepoacTBEeHHOE CKpelMBaHHE —
ayropununr. OtganéHHas ruOpuamsanuss W e€ ycnexu. VICKycCTBEHHBIH MyTareHe3 M IIOJydeHHe
MOJIMIIOUIOB. JIOCTHKEHUS CEIEKIMU PACTEHUH, )KUBOTHBIX U MUKPOOPTraHU3MOB.

buorexHonoruss Kak OTpacib NPOM3BOJACTBA. ['€HHas MHXKEHepusa. OTamnbl  CO3JaHUS
pexomOuHanTHOW JIHK m TpancrenHsix opranu3moB. Kiierounas mHxeHepusi. KierouHbie KyJIbTypBI.
MukpokioHanbHOE pa3MHOXKEHUE pacTeHui. Knonuposanue BBICOKOITPOTYKTUBHBIX
CEeNIbCKOXO035ICTBEHHBIX OPraHW3MOB. DKOJOrMYeckHe U 3THueckue mnpobiemsl. MO — reneruuecku
MOJU(UIIMPOBAHHBIE OPTaHU3MBI.

JeMoHcTpanuu:

IToptpetsr: H. Y. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @. 1BaHOB.

Tabnuuel u cxemsl: kapta «LIeHTpBI NMPOUCXOXKICHUS U MHOT000pasusl KyJIbTYPHBIX PAacCTEHHUN»,
«[Topoapl AOMamIHUX >KUBOTHBIX», «CopTa KyIbTYypHBIX pacTeHui», «OtTnanéHHas THOPHAM3AIH,
«Pabotel akagemuka M. @. HsanoBay, «llomumnougus», «OO0bEKThl OHOTEXHOIOTHNY», «KieTouHbIe
KYJIbTYpPbI ¥ KIOHUpOBaHUEY», «KOHCTpyHpoBaHHE U IEPEHOC T€HOB, XPOMOCOM.

Ob6opynoBaHue: MyJIsSKH TUIOJIOB U KOPHEIUIONOB AMKHX (POPM U KYJIbTYpHBIX COPTOB pacTEHU,
repbapuii «CenbCKoX035HCTBEHHBIE PACTECHUS.

JlaGopaTopHble U NPaKTHYEeCKUE PadOThI:

Okckypcusi «OCHOBHBIE METOABI M JIOCTHIXKEHHUS CEJEKIMM pacTeHHH W IKUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTAHLHUIO, MJIEMEHHYIO (hepMy, COPTOUCTIBITATEIbHBIN YUaCTOK, B TEIUIMYHOE XO3SHCTBO,
71a00paTOPHIO arpOYHUBEPCUTETA HITM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBoIIOIIMOHHASL OMOJIOTHS.

[Ipennocbuikn BO3HUKHOBEHHUS 3BOJIIOIIMOHHOW TEOPUU. DBOJIOLMOHHASA TEOpUS M €€ MEeCTO B
Oounosorun. BriusiHrE 3BOTIONMOHHON TEOPUHN HA PA3BUTHE OMOJIOTHH U IPYTUX HaYK.

CBHACTEIECTBA HBOMIONMH. IlaJCOHTOIOrMYECKHE: IOCICAOBATCILHOCTh IIOSBICHUS BHIOB B
MAJICOHTOJIOTUYECKOM JieTonucH, mepexoanbie Gpopmel. broreorpaduyeckue: cxoacTBo U paznuune GayH
1 (hJI0p MaTEepUKOB B OCTPOBOB.



DOMOpHOIOTHYECKHEe: CXOJICTBA M pPa3uyusl SMOPHOHOB pa3HBIX BHAOB IO3BOHOYHBIX.
CpaBHUTEIIbHO-AaHATOMUYECKHE: TOMOJIOTHYHbBIE, AHAJOTUYHbIEC, PYAMMEHTAPHBIE OpraHbl, aTaBU3MBI.
MonexyasipHO-0HOXUMUYECKHE: CXOJICTBO MEXaHM3MOB HACIIEJICTBEHHOCTH U OCHOBHBIX META00IMYECKIX
yTel y BCeX OPraHU3MOB.

OpomtormonHas Teopust Y. Jlapsuna. [Ipeanocbuiku BOSHUKHOBEHUS JapBUHU3MA. J{BHKYIIIME CUITBI
9BOJIIOLIMM  BUJOB 10 JlapBuHY (M30BITOUHOE pa3MHOKEHUE IpU OrPAHUYEHHOCTH PECYPCOB,
HeolpeaenéHHast U3MEHYUBOCTb, 60pb0a 3a CyIIECTBOBAaHHE, ECTECTBEHHBIH 0TOOD).

Cunrernueckas Teopus sBoonnu (CTO) u €€ 0OCHOBHBIE TOJIOKECHHUS.

Muxkpososntorus. [Tomynsius kak eTuHUIa BUIa U BOJIOLUY.

JBwkymme cunbl  ((aKkToOpbl) SBOJNIONMH BHIOB B TNpUpoje. MyTalMOHHBIA Mpolecc |
KOMOWHATHBHAs U3MEHUYMBOCTD. [lonyIsiinOHHbIE BOJIHBI U ipeid reHoB. M301smus 1 MUTparus.

EctectBenHnblit 0TOOp — HanpaBisomui pakTop 3Bosonund. @opMbl €CTECTBEHHOTO 0TOOpA.

[Ipucnoco0aeHHOCT, OpPraHU3MOB Kak pe3ynbTar HBoyonuu. [Ipumepsl mnpucnocobieHui y
OpraHu3MoB. ApoMOp(O3bI H UAHOAIANTALINH.

Bun u Bumoo6pazoBanue. Kpurepuu Buna. OcHOBHBIC (hOpMBI BUI000pa3oBaHus: reorpaduyueckoe,
9KOJIOTHYECKOE.

MaxkposBomtorusi.  Dopmbl  3BomouMU:  (uUIeTHYECKas, AUBEPreHTHas, KOHBEPIeHTHas,
napaensHas. HeoOpaTuMocTh 3BOTIOIHN.

[IpoucxoxaeHue OT HeCcNeUUaIu3UpOBaHHbIX MpeakoB. llporpeccupyromas —crenuaiu3anus.
AnanTuBHAs paguarus.

JdemoHcTpamum:

[Toptpersi: K. Jlunneit, XK. b. Jlamapk, Y. lapsun, B. O. Koanesckuii, K. M. bap, O. I'ekkens, .
Mromnep, A. H. CeBepuios.

Tabmuupel m cxembl: «Pa3BUTHE OpraHMYecKOoro Mupa Ha 3emiiey», «3apOoJbllIM O3BOHOYHBIX
KHUBOTHBIX», «ApxeonTepukc», «Popmbl O0prObI 3a cymiecTBoBaHUE», «EcTecTBeHHBIN 0TOODPY,
«MHoroo0pa3sue copToB pacTeHui», «KMHoroodpasue nopos ;KUBOTHbIX», «Ilonmynsauuny, «MyTrannoHHast
U3MEHYUBOCTHY, «ApomMopdoswl», «Maunoamantamuuy, «OOmas aereHepanus», «JBUKyIIUE CHUIIBI
sBomorumn», «Kapra-cxema mapmpyra myrtemectBuss Y. JlapBuna», «bopbba 3a cyliecTBOBaHUEY,
«ITpucnocobnennocts  opranusmoB», «l'eorpaduueckoe  BuIO0Opa3oBaHuE»,  «IKOJOTHUYECKOE
BUJI000pa30BaHUEY.

O6opynoBaHKe: KOJUIEKIMSI HACEKOMBIX C Pa3jIMYHbIMHM THUIIAMU OKpPAacKH, HAOOp IJIOJOB U CEMsH,
Koyiekus «[Ipumepsl 3alUTHBIX MPUCIIOCOONEHUH y KUBOTHBIX», MOJeNb «OCHOBHBIE HAIPABICHUS
HBOJIIOLIUMY, 00BEMHAA MoJIeNb «CTpOEHUE TOJIOBHOTO MO3Ta TO3BOHOUHBIX.

buoreorpaguueckas kapta mMupa, KouleKus «POpMbl COXPAHHOCTH HCKOMAEMbIX JKUBOTHBIX U
pacteHuii», Mozensb anmiaukanus «llepexkpéct xpomocom», BllaXkHbIe Mpenaparsl «Pa3BUTHE HACEKOMOTO»,
«Pa3Butne narymkny», Mukponpenapar «Jpozoduna» (Hopma, MyTaru (opMbl KPbUTEB U OKPACKH TeNa).

JlabopaTopHble H IpaKTHYeCKHe PadoThI:

JlabopaTtopHas padota Ne 1. «CpaBHEeHHE BUIOB 110 MOP(POIOTHUESCKOMY KPUTEPHUIOY.

JlabopaTopHas pabora Ne 2. «OmnmcaHue MPUCTIOCOOJICHHOCTH OpraHu3Ma M €€ OTHOCHUTEIHHOTO
XapakTepay.

Tema 2. Bo3HUKHOBeHHe H pa3BUTHE JKM3HU Ha 3emJie.

JloHayuHbIe IPEJCTABICHUS O 3apPOXKICHUHU KU3HU. HaydHble rumoTe3bl BOSHUKHOBEHUS JKU3HU Ha
3emsie: abuoreHe3 U MaHcrnepMus. XuMUUecKas 3BOJOLNA. AOUOTeHHBIH CUHTE3 OPraHUYECKUX BEIIEeCTB
U3 HEOPraHWYECKUX. DKCIEPUMEHTAIbHOE MOATBEPKACHUE XUMUYECKON dBomonuu. HadanpHble 3Tamnbl
Oouosiornuyeckoil osomonuu. I'mnoreza PHK-mupa. ®opmupoBanue MeMOpaHHBIX CTPYKTYp H
BO3HHUKHOBEHHE MPOTOKIETKH. [lepBbie KieTKku U X 3Boonus. DopMUpOBaHHE OCHOBHBIX I'PYIII >KUBbIX
OpPraHHU3MOB.



Pazutue xxu3nu Ha 3emie 1mo 3paMm M nepuojaM. Karapxei. Apxeiickasi U mpOTEPO30MCKAs APbI.
[Taneosoiickass 9spa u €€ TepuoAbl: KEMOPHICKHUI, OpPIOBUKCKHA, CHIYPUUCKHH, JEBOHCKUH,
KaMEHHOYTOJIHBIN, IIEPMCKHU.

Me3so3oiickas 3pa 1 €€ Mepuoibl: TPUACOBBIN, OPCKUA, MEJIOBOM.

Kaiino3zoiickas 3pa u €€ nepuoibl: MajeoreHOBbI, HEOr€HOBBIN, AaHTPOIIOT€HOBBIH.

XapakTepucTuka KiIuMaTa M TE0JIOIMYecKHX IpoueccoB. (OCHOBHBIE ATalbl 3BOJIOLUU
PaCTHTENHFHOTO W XUBOTHOTO MHpa. ApoMop(do3bl y pacTeHUN U KUBOTHBIX. llosiBIieHWe, pacuBeT U
BBIMHUpPAHUE TPYIII KUBBIX OPraHU3MOB.

Cucrema OpraHMYECKOro MHpa Kak OTpa)keHHe 3BOJIONUU. OCHOBHBIE CHUCTEMaTHYECKHE TPYIIIbI
OpPraHHU3MOB.

OBonronus 4yejaoBeKa. AHTPONOJIOTUS Kak Hayka. Pa3BuTHe MpencTaBiIeHUM O NMPOUCXOKICHUU
yenoBeka. MeToapl Hu3ydeHus aHTponorene3a. CXoACTBa W pa3iuuus YeEJIOBeKa U KUBOTHBIX.
CucremaTiueckoe MoJ0KEHUE YeIOBeKa.

JBuwxymue cuibl ((axkTopsl) aHTpornorenesa. HacienctBeHHass U3MEHUMBOCTb U €CTECTBEHHBIN
ot6op. OO1IecTBEHHBIN 00pa3 )KU3HU, U3TOTOBICHUE OPYAUN TPYZAa, MBIIIJICHUE, PEUb.

OcHOBHbBIE CTaJMM M BETBU HBOJIIOIIMH YEJIOBEKA: aBCTpajonuTeku, YernoBek ymenbii, YenoBek
npsMoxoaanmii, Yenosek HeaHnepTanbckuii, Yenoek pa3zymMHblii. HaX0ku HCKOMTaeMbIX OCTaTKOB, BpeMs
CYILIECTBOBAHMS, 00IaCTh PACPOCTPAHEHHS], 00BEM T'OJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIHUS.

UYenoseueckne packl. OCHOBHbIE OOJIBIIME pachl: €BpOMeouiHas (E€Bpa3uiickas), Herpo-
aBCTpaJouIHAs (3KBaTOpHANIbHASA), MOHTOJIOUHAS (a3maTcKo-aMepHKaHCKas). UYepTsl
MPUCIIOCOOJICHHOCTH TPEJCTaBUTENEH YeNOBEUEeCKHX pac K YCIOBHSM CyIIeCTBOBaHMs. EIMHCTBO
yenoBedeckux pac. Kputuka pacuzma.

JdemoHcTpaumnu:

IToptpetsr: @. Penu, JI. ITactep, A. 1. Onapun, C. Musep, I'. FOpu, Y. /lapsus.

Tabnuier 1 cxemsl: «Bo3HukHOBeHHE CONHEYHOW CHUCTEMBI», «Pa3BUTHE OpraHMYEeCKOro MHpay,
«PacturenbHast knerka», «KuBoTtHast knerka», «I[IpokapuoTnueckas kierka», «CoBpeMeHHasl cucTreMa
OpraHMYecKoro mupay», «CpaBHEHHE aHATOMUYECKUX YEpPT CTPOECHMSI YEJIOBEKa U UEIOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa MaJCOHTOJOTHYECKMX HAaXOJOK IPEIKOB COBPEMEHHOIO YeJIOBEKa,
«/IpeBHelimue moau», «JpeBaue moan», «llepBbie cCOBpeMEHHBIE 0N, «HelI0BeUeCKHe pachi».

Ob6opynoBanue: mymspku «IIpoucxoxkiaenne denoBeka» (OIOCTBI aBCTPATONMUTEKA, MUTEKAHTPOIIA,
HeaH/iepTayiblla, KPOMAHbOHIIA), CIETKU WM U300pakKeHUs] KAMEHHBIX OPYAMM MepBOOBITHOIO YeJIOBEKa
(xamMHU-UOMIEpHl, pyOmiIa, ckpebiia), TeOXPOHOJIOTHUECKas Tabnuia, KoeKuus «PopMbl COXpaHHOCTH
MCKOMAEMBIX JKUBOTHBIX M PACTCHHI.

JlaGopaTopHble U IpaKkTHYeCKUEe padoThI:

[Ipaktnueckass pabora Ne 1. «/3ydeHne HMCKOMAEMBIX OCTAaTKOB pPACTEHUH U I>KHUBOTHBIX B
KOJUIEKLIHSX».

OKCKypcusi «IBOJIOIUS OpraHudeckoro mupa Ha 3emie» (B €CTeCTBEHHO-HAYYHBIH WU
KpaeBeIueCKHil My3€eil).

Tema 3. Opranusmbl 4 OKpY KaloLIas cpeaa.

DKOJIOTHSl KaK Hayka. 3aJlayd U pa3fenbl 3KOJOTMH. MeTolbl 3KOJOTMYECKHX MCCIIEOBAHUN.
DKOJIOTrM4eCKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpensl 0OuTaHusI OPraHU3MOB: BO/IHASI, HA3€MHO-BO3/TyIIIHAS, TOYBEHHAs, BHYTPHOPTaHU3MEHHAsI.

Oxonornueckue  Qakrtopel. Krnaccubukamus  dOKOJIOTHYECKHX  (PAKTOpOB:  aOMOTHYECKHUE,
OMOTUYECKHE U aHTPONOreHHbIe. J[efiCTBHE IKOIOTHYeCKUX (PAKTOPOB HAa OPTaHU3MBI.

AbGuotnyeckue (akTophl: CBET, TemImepaTypa, BIaxHOCTh. PDotomepuommsMm. [IpucnocobneHus
OpPraHU3MOB K JIeHCTBHUIO abnoTHYecKuX (hakTopoB. buonornueckrue puTMsal.



buotnueckue Qakropsl. Buasl OHOTHYECKHMX B3aMMOJCHCTBUNA: KOHKYPEHIIHS, XHUITHHYECTBO,
cumbuo3 u ero ¢Gopmel. [lapazutusm, Koomeparusi, MyTyalu3M, KOMMEHCAJIU3M (KBapTHUPAHCTBO,
HAXJICOHMYECTBO). AMEHCATu3M, HeWTpanu3M. 3HaUYeHHUE OUOTHYECKUX B3aMMOJCHCTBUHA IS
CYLIECTBOBAHMS OPraHU3MOB B IPUPOJIHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XapaKTePUCTUKU Monyasiuuu. OCHOBHBIE MOKA3aTeIH MOMYJISINN: YUCICHHOCTD,
IUIOTHOCTB, POXKIAEMOCTh, CMEPTHOCTbD, MPUPOCT, MUTparus. JMHAMUKA YUCICHHOCTH TOMYJSALUN U €€
perymsus.

JdemoHcTpaumnu:

[Toptpetsr: A. I'ym6oasar, K. @. Pynwe, 3. I'ekkensb.

Tabmuuer u cxemsl: kapta «lIpuponnsie 30HBI 3emuu», «Cpeabl OOWUTaHHS OpPTaHU3MOBY,
«Dotonepuoansmy, «llomymsauun», «3aKOHOMEPHOCTH POCTAa YWCICHHOCTH MOMYJISAIMU HHDY30pHH-
Tydenbkny, «[luiesbie nemnmy.

JlabGopaTropHble H NpaKTUYecKue padoThbl:

Jlabopatopuas pabora Ne 3. «Mopdosornueckue OCOOCHHOCTH pPACTEHUN M3 Pa3HBIX MECT
oOUTaHUS.

JlaboparopHas pabota Ne 4. «BnusiHue cBeTa Ha POCT M pa3BUTHE YEPEHKOB KOJIEyCay.

[IpakTuueckas padota Ne 2. «[loacuér MIOTHOCTH MOMYJNIALNNA Pa3HBIX BUIOB PACTCHUN».

Tema 4. Coo01iecTBa U IKOJOTMYECKHE CUCTEMBI.

Coo0mectBo opraHu3sMoB — OwuoreHo3. CTpyKTypbl OHOIIEHO3a: BHJIOBAas, MPOCTPAHCTBEHHAS,
Tpodudeckas (rumieBas). Bunbi-noMmuaantel. CBsi3u B OHOIIEHO3E.

Dkojorudeckue cucteMbl (dkocuctembl). [lonsitue 00 oSkocucreMe U OHOreoIeHO3E.
OyHKIMOHATBHBIE KOMITIOHCHTBI JKOCHCTEMBI: TPOIYIIEHThI, KOHCYMEHTBHI, PEIyleHThl. KpyroBopor
BEIIECTB U TOTOK YHEPTUH B dIKOcUcTeMe. Tpodudeckue (MUIIEBbIC) YPOBHU YKOCHCTEMEI. [TuteBpIe 1ienu
u cerdu. OCHOBHBIE TOKa3aTeNud DJKOCHUCTEMBI: OMOMacca, MPOAYKIHUSA. IKOJIOTHUECKHE MUPAMUIIBI:
MPOYKIINH, YUCIEHHOCTH, OroMacchl. CBOMCTBA IKOCHCTEM: YCTONYHUBOCTh, CAMOPETYIISIUS, Pa3BUTHE.
Cyxkueccus.

[Ipuponnble  3KocHCTEMBI. DKOCHCTEMBl 03€p U peK. OKOCHUCTEMa XBOMHOrO  WJIH
IIUPOKOJIMCTBEHHOTO Jieca.

AHTpPOTIOTEHHBIE  JKOCHUCTEMBI.  ATPOIKOCUCTEMBI.  YpOOIKOCHUCTEMBI.  buonoruueckoe u
X035HMCTBEHHOE 3HAUCHHUE arpOdIKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpazue kak ¢aktop ycToMuMBOCTH 2IKOCUCTeM. CoxpaHeHHE OHOJIOTHYECKOTO
pa3Ho0Opa3us Ha 3emiie.

VYuenue B. U. Bepnaackoro o Oumocdepe. I'panuipl, coctaB u crpykrypa Ouoctepsl. Kuoe
BemectBOo U ero ¢ynkuuu. OcobeHHocTn Ouochepsl Kak riao0ambHON SKOCHCTeMBbl. J[MHaMuueckoe
paBHOBecHe U oOpaTHas CBsI3b B buocdepe.

KpyroBopoTh! BeriecTB 1 OMOT€OXUMHUYECKHE KB AJIEMEHTOB (Yriiepoaa, a3ora). 30HAIbHOCTh
o6unochepsl. OCHOBHBIE OMOMBI CYIITH.

UYenoseuectBo B Omocdepe 3emun. AHTpONOreHHbIE H3MeHeHUss B Owocdepe. [mobanpHBIC
9KOJIOTMYECKHE TPOOIIEMBI.

CocymiecTBoBanue mpupoAbl W dYenmoBedecTBa. CoxpaHeHue OHOpa3zHOOOpas3wsi Kak OCHOBa
ycroitunBoctd  Ouocdepsl. OCHOBa palMOHATBHOTO YIPABICHHUS TMPUPOAHBIMH pecypcaMd U UX
UCIoJIb30BaHue. JlocTHKeHUsI OMOJIOTHH U OXpaHa MPUPOIbL.

JdemoHcTpaumnu:

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

Tabmumer u cxemsl: «[lumessie 1enu», «buoleHo3: cocTtaB W CTpyKTypa», «lIpupoaHbie
coobmiecTBay, «llenmn muranusy, «IKojoruyeckas nupamuaa», «buocdepa n yenorek», «Ikocucrema
IIMPOKOJIUCTBEHHOTO Jieca», «IKOCHUCTEMAa XBOMHOTO Jeca», «bHOLEeHO3 BOg0EMa», «ATPOLIEHO3Y,



«IIpuMepHbIE aHTPONOTEHHBIE BO3/ICUCTBUS Ha IPUPOY», «BaskHelme HCTOUHUKHY 3arpsi3HEHUS BO3AyXa
U TPYHTOBBIX BOI», «[louBa — BaxHelIas cocrapiusiomas ouocheps», «DakTopsl Aerpajanuu M04By,
«[TapaukoBeii 3¢dexr», «DakTopbl paaMOaKTUBHOIO 3arps3HEHus Omocdepsr», «OOmas CTpyKTypa
ouocdepnl», «PacrnpocTpanenune xu3HuU B Omocdepe», «O30HOBBIA dKpaH Ouochepr», «Kpyroopor
yraepoaa B Ouocdeper, «KpyroBopor azoTa B IpUpOAE».

Ob6opynoBanue: Mopaenb-amuiMKanusg «Tunuyaele OHMOICHO3bI», TepOapmii «PacTUTenbHBIE
cooOmiecTBay, Koyulekuu «buoneHos», «Bpenurtenn BaXHEHUIIHMX CEIbCKOXO3SIMCTBEHHBIX KYIBTYP»,
repOapyuu M KOJUIEKIIMM PACTEHUN U JKUBOTHBIX, MPHUHAJICKAIINE K Pa3HBIM HKOJIOTMUYECKUM TpyIaM
onHoro Bujma, Kpacnas kuura Poccuiickoit deaepannun, n300paKeHUsT OXPaHSEMbBIX BHJIOB PACTCHHHA U
KUBOTHBIX.



INTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA ITPOI'PAMMEI 110 BUOJIOTY HA BA3OBOM
YPOBHE CPEJJHEI'O OBILET'O OBPA3OBAHUWA

Cormacao ®I'OC COO, ycraHaBIUBarOTCsA TPEOOBAHMS K PE3yJIbTaTaM OCBOCHHUS O0YyUYaIOIIUMHCS
MPOrpaMM CPETHETO OOIIeT0 00pa30BaHus: TMIHOCTHBIM, METAIIPEIMETHBIM U TTPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType AMYHOCTHBIX PE3yJbTaTOB OCBOEHHUs Ipeamera «buosorus» BbIIEIEHBI CIAEAYIOIINE
COCTABIISIIOLIME: OCO3HAHME OOYUYAIOMIMMUCS POCCHMCKON IpakJaHCKOW HICHTUYHOCTH — FOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEILHOCTA M CAMOOIPEICIICHUIO, HAIMYUE MOTHBAIIMKM K O0OY4EHUIO OUOJIOTHH,
L[EJICHANIPABICHHOE PAa3BUTUE BHYTPEHHUX YOEXKJIEHUN JTMUYHOCTH HA OCHOBE KIIIOUEBBIX IIEHHOCTEH U
HUCTOPUYECKUX TPATUINI Pa3BUTHsI OMOJIOTHYECKOTO 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH O0yUYaIONTUXCS
PYKOBOJICTBOBAThCSI B CBOEH ACSITEIHHOCTH IEHHOCTHO-CMBICTIOBBIMU YCTAaHOBKaMU, IPUCYIIIUMU CUCTEME
OHMOJIOTrMYeCKOro 00pa30BaHus, HATMYUE IKOJIOTUYECKOT0 IPAaBOCO3HAHUS, CIIOCOOHOCTH CTaBUTH IIENU U
CTPOUTD KU3HEHHBIEC IJIaHBI.

JIn4HOCTHBIE pe3yNabTaThl OCBOCHHS MpeaMeTa «buonorus» JOCTUTAlOTCS B €IWHCTBE Y4eOHOU U
BOCITUTATEIBHON JEATEIHLHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMH POCCUUCKUMHU COIMOKYJIBTYPHBIMH,
HUCTOPUYECKUMHU M JIyXOBHO-HPABCTBEHHBIMHU IIEHHOCTAMH, MPHUHSATHIMH B OOIIECTBE NpaBUIaMH U
HOpPMaMH TMOBEACHUS M CIOCOOCTBYIOT MpPOIECCaM CaMOIIO3HAHHUSA, CAMOBOCIIUTAHUS U CaMOpPa3BUTHS,
Pa3BUTHUS BHYTPEHHEN MO3UIUU JIMYHOCTH, IATPUOTU3MA, YBAKEHUS K 3aKOHY U MTPABONOPAJIKY, YEIIOBEKY
TpyJa U CTapIieMy TOKOJCHHUIO, B3AUMHOTO YBaKEHUSI, OSPEIKHOTO OTHOMICHUS K KYJIbTYPHOMY HACIICIHIO
Y TpaJuLMsIM MHOTOHAMOHAIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAKOLIEH cpee.

JIM4HOCTHBIE pe3yNbTaThl OCBOEHHUS YydyeOHOro mnpeamera «bHONOTHS» JOKHBI OTpaxaThb
TOTOBHOCTB U CITIOCOOHOCTH 00YYAIOIINXCSl PYKOBOICTBOBATHCS CHOPMUPOBAHHON BHYTPEHHEH MO3UIIHEH
JUYHOCTH, CHCTEMOM IIEHHOCTHBIX OPUEHTAIINN, TTO3UTUBHBIX BHYTPEHHUX YOEKIEHNUN, COOTBETCTBYIOLIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHMCKOTO OOIIECTBA, PACIIUPEHUE KU3HEHHOTO OIbITa M OIBITa
NEATEIbHOCTH B MPOIECCE pealu3allid OCHOBHBIX HANpPAaBICHUM BOCHUTATENIBHOW NEATEIbHOCTH, B TOM
YHUCJIE B YACTU:

1) rpaKIaHCKOro BOCIIUTAHUS:

c(hOPMHUPOBAHHOCTh TPAXKITAHCKON IMO3ZUIIMH OOYYAIOMIETOCs KaK aKTMBHOTO U OTBETCTBEHHOTO
YJIeHa POCCHIICKOTO 0OIIECTBa;

OCO3HaHHE CBOMX KOHCTUTYIIHOHHBIX MIPaB U 00SI3aHHOCTEH, YBaXKEHHE 3aKOHA U TIPABOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPUECKOU JIEATEILHOCTH MPHU CO3JIaHWN YIEOHBIX TTPOEKTOB, PEIICHUN
y4eOHBIX ¥ MO3HABATEIBHBIX 33/1a4, BHIMOJTHEHUN OMOJIOTUUECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH OMPEENATh COOCTBEHHYIO MO3HIIHMIO IO OTHOIICHUIO K SIBJICHUSM COBPEMEHHOU JKU3HH
U OOBSACHATH €€;

YMEHHUE YUYUTHIBATh B CBOMX JEHCTBUIX HEOOXOAMMOCTh KOHCTPYKTUBHOTO B3aUMOICHCTBUS JIFOIeH
C pa3HBIMH YOSKICHUSAMU, KYIbTYPHBIMH IIEHHOCTSIMU U COIIMAIEHBIM TTOJIOKEHUEM;

TOTOBHOCTb K COTPYJAHHYECTBY B IIPOIIECCE COBMECTHOTO BHITIOTHEHUS YU€OHBIX, TO3HABATEIBHBIX U
HCCIIEIOBATENILCKUX 3a]lad, YBAXXUTEIHHOTO OTHOIICHHS K MHEHHUIO ONIMOHEHTOB MpPHU OOCYXKICHHUU
CIOPHBIX BOIIPOCOB OMOJIOTMYECKOT0 COJIEPKAHUS;

TOTOBHOCTH K TYMaHUTAPHOU U BOJOHTEPCKOM JIEATETLHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOpPMHUPOBAHHOCTh POCCUHCKON TPa’KIAHCKOW MACHTUYHOCTH, MaTPUOTU3MA, YBAKECHHS K CBOEMY
HapO/y, YyBCTBA OTBETCTBEHHOCTH Tiepe]; PonuHOM, TOpOCTH 3a CBOM Kpail, CBOK PoauHy, CBOM SI3BIK U
KYJIbTYpY, IPOILJIOE U HACTOsIIee MHOTOHAIIMOHAIbHOTO Hapoaa Poccuu;



[IEHHOCTHOE OTHOIIIEHUE K MPUPOTHOMY HACIICIAUIO U TAMSTHUKAM IPUPOJIBI, JOCTHKEHHSIM Poccun
B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYIE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUCKUX YYEHBIX B CTAaHOBJICHHE M Pa3BUTHE OWOJIOTHH,
MMOHUMAaHHUS 3HAYCHHUS OMOJIOTMHM B TO3HAHWM 3aKOHOB MPHUPOBI, B JKU3HU YEJIOBEKAa M COBPEMEHHOTO
o011ecTBa;

ujaeiHas yoe:KIEHHOCTh, TOTOBHOCTh K CITYKCHHIO U 3ammre OTedecTBa, OTBETCTBEHHOCTH 3a €T0
cynb0y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHME AYXOBHBIX LIECHHOCTEN POCCHIICKOTO HApO/1a;

c(hOpPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUSI, ITUYECKOTO ITOBEICHHS;

CIIOCOOHOCTh OILICHMBATh CHUTYAaIllMI0 W TPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTHUPYSICh Ha
MOpPaJIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HaHUE JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMUUBOTO OYAYIEro;

OTBETCTBEHHOE OTHOILIEHHE K CBOUM pOJMTENISM, CO3/JaHHI0 CEMbH Ha OCHOBE OCO3HAHHOTO
MIPUHATHS ICHHOCTEH CEMEHHOM KU3HU B COOTBETCTBUHU C TPAJAMIMAMHU Hapo10B Poccum;

4) 3¢TeTHYECKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIIOUasi 3CTETUKY OBbITa, HAYYHOTO U TEXHUYECKOTO TBOPUYECTBA,
CrIopTa, TpyJa, OOIECTBEHHBIX OTHOIICHUI;

MMOHUMAaHUE SMOIMOHAIIBHOTO BO3JACHCTBUS KUBON IPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAaMOBBIPQKEHUIO B Pa3HBIX BUJAX HCKYCCTBa, CTpEMJICHHE IPOSBIATH KadecTBa
TBOPYECKOH JIMYHOCTH;

5) ¢usnueckoro BocnuTAHHS, (POPMUPOBAHHMS KYJLTYPbI 30POBbSl M 3MOLMOHAJIBLHOIO
os1aromosy4ms:

MMOHMMAaHHWE W peanu3alus 3J0pOBOro W 0Oe3omacHoro obpasza KU3HU (370pOBOE IHUTAHHUE,
COOJI0ICHNE TUTUEHNYECKHUX TPAaBUI U HOPM, COaTaHCUPOBAHHBIN PEKUM 3aHATHI U OTIBIXA, pETysipHas
(bu3uvecKass akTUBHOCTB), OEPEKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHUSI K COOCTBEHHOMY
(hU3UYECKOMY U TICUXUYECKOMY 37I0POBBIO;

MOHMUMAaHUE I[EHHOCTU MPaBWUJI WHIUBUIYATHHOTO M KOJUIEKTHBHOTO O€30MACHOTO IMOBEJCHHS B
CUTYAIUSX, YTPOXKAIOUINX 3I0POBBIO U )KU3HU JIIOJIEH;

OCO3HaHUE TMOCJIEICTBUI U HETIPUATHS BPEAHBIX MPUBBIUEK (YIIOTPEOICHUS AJIKOTOJIsI, HAPKOTHKOB,
KYpEHHUs);

6) TPY10BOr0 BOCIIUTAHUA:

TOTOBHOCTH K TPYAY, OCO3HAHHE IIEHHOCTH MacTepCTBa, TPYJAOTIO0HE;

TOTOBHOCTh K AaKTHUBHOM JEATEIbHOCTH TEXHOJOTHYECKOW M COLMAIBLHOW HaNpaBJICHHOCTH,
CIIOCOOHOCTH UHUITMUPOBATh, INTAHUPOBATH U CAMOCTOSITENIbHO BBITIOJIHITH TAKYIO JICSITEIILHOCTD;

MHTEpPEC K pa3uIHbIM cepam mpodecCHOHATHHOMN IeATeIbHOCTH, YMEHHE COBEPIIIATh OCO3HAHHBII
BBIOOD Oynyiieit mpodeccuu 1 pean30BbIBaTh COOCTBEHHBIC )KU3HEHHBIE TIIIAHBI,

TOTOBHOCTB U CITOCOOHOCTH K 00pa30BaHUIO U CaMOOOPA30BaHUIO HA MIPOTSHKEHUH BCEH JKU3HU;

7) IKOJIOrM4Y€eCKOr0 BOCIIMTAHMS:

HKOJIOTHUYECKH 1eIecO00pa3HOe OTHOIIEHHE K MPUPOJIe KaK UCTOYHUKY >KU3HH Ha 3emiie, OCHOBE €€
CYILIECTBOBAHMUS;

MTOBBIIICHUE YPOBHS SKOJOTHUUECKOU KYJIbTYPHI: MPUOOPETEHHE OIBITA TIJIAHUPOBAHUS TTOCTYIIKOB U
OIICHKU WX BO3MOXKHBIX TIOCIICICTBUM JIJIs1 OKPYXKAIOIIEH CPEJIbl;

OCO3HaHUe TTI00aTBHOT0 XapaKTepa SKOJOTHIECKUX MPOOJIeM U MyTeil X pPelIeHUs;

CIOCOOHOCTh HCTOJB30BaTh MpUOOpeTaeMble TPU HM3YyYCHHH OWOJIOTMH 3HAHHUS W YMEHHUS TpU
penieHuu MmpoOJieM, CBSI3aHHBIX C PalUOHAIBHBIM TPUPOJIONOIB30BaHUEM (COOIIIOICHUE TIPaBUII
MOBEJICHUS B TPHUPOJIE, HANPABJICHHBIX HAa COXPAHEHHE DPABHOBECHS B DKOCHUCTEMAX, OXpaHy BHJIOB,
sKocucTeM, Orochepsl);



AKTUBHOE HEINPUATHE JCUCTBUW, NPUHOCAIIUX BPEN OKPYXKAIOIIEH NPUPOJHOM Cpele, yMEHHE
MPOTHO3UPOBATh HEOJIATONPUATHBIC 3KOJOTUYECKHE TOCIEACTBHUS MPEANPHHUMACMbIX JCUCTBUU H
MPeIoTBPALIATh UX;

HaJIM4Yue Pa3BUTOTO SKOJIOTMUECKOTO MBIIIICHUS, SKOJIOTMUECKON KYIbTYpbI, OMbITA JESATEIbHOCTH
HKOJIOTUYECKON  HANpaBIEHHOCTH, YMEHHUS  pPYKOBOJACTBOBATHCA HMH B  II03HABAaTEIbHOM,
KOMMYHHUKAaTHBHOH M COLMAIBHON MPAaKTUKE, TOTOBHOCTU K YYaCTHIO B NMPAKTHYECKOW IEATEILHOCTH
HKOJIOTMUYECKOM HaNpaBICeHHOCTH;

8) HeHHOCTH HAYYHOI0 TO3HAHUSA:

c(OPMHPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU
1 OOIIECTBEHHOHN MPAaKTUKH, OCHOBAHHOTO HA JUANIOTE KYJIBTYpP, CIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO
MECTa B MOJHUKYJIBTYPHOM MHUPE;

COBEpIICHCTBOBAHUE S3bIKOBOM U YMTATEIHCKOM KYJIbTYPhI KaK CPEACTBA B3aUMOJICHCTBUS MEXY
JIOABMH U TIO3HAHHS MUDA;

MMOHUMAaHKE CTieU(PUKN OMOJIOTUH KaK HAyKH, 0OCO3HAHUs €€ posid B (GOPMHUPOBAHUH PAIIMOHAIIEHOTO
HAyYHOTO MBIIUICHUS, CO3/IaHUU IIEJIOCTHOTO MPEJICTaBICHUS 00 OKPYXKAIOIEM MHpE KaK O €IHHCTBE
MPUPOBI, YeJoBeKa M OOIIecTBa, B MO3HAHUM MPUPOIHBIX 3aKOHOMEPHOCTEH W pEIIeHUU MpodiieM
COXPaHEHHUS MPUPOJIHOTO PABHOBECHS;

yOeKIEHHOCTh B 3HAUMMOCTH OMOJIOTHH UIsI COBPEMEHHOM LMBUIM3AIMU: OOECIIEYCHUST HOBOTO
YPOBHSI Pa3BUTHSI MEAUIIMHBI, CO3/IaHHE MEPCIEKTUBHBIX OMOTEXHOJIOTHIA, CIIOCOOHBIX PeIaTh pecypcHbIE
MpoOJIeMbl Pa3BUTHUS YEIIOBEUECTBA, MMOMCKA MYTEeH BBIXOJA U3 TNI0OATBHBIX HKOJIOTMUYECKUX MPoOiieM U
obecrieueHus IMepexoAa K YCTOMUMBOMY pPa3BUTHUIO, PAIlMOHAIBLHOMY HCIOJIB30BAHUIO MPHUPOIHBIX
pecypcoB 1 (POPMUPOBAHHIO HOBBIX CTAHIAPTOB JKU3HHU;

3aWHTEPECOBAHHOCTH B IMOJIYYEHUH OMOJOTHYECKUX 3HAHUH B IEJSAX IMOBBIIICHUS O0IICH KyIbTYpHI,
€CTECTBEHHO-HAYYHOH TIpPaMOTHOCTH, KaK COCTaBHOM 4YacTh (PYyHKIMOHATBHOW TPAaMOTHOCTH
oOyuatomuxcsi, GopMupyeMoi Mpu U3y4eHUU OHOJIOTHH;

MMOHWMAaHKE CYIIHOCTH METOJOB TO3HAHUS, UCTIONb3yEeMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH
UCIIOJIb30BaTh IOJIy4aeMble 3HaHUS JUIsl aHalIW3a M OOBSCHEHHS SIBICHUI OKpPYXKAIOIIEro Mupa u
MPOUCXOIIINX B HEM HM3MEHEHUU, YMEHHE JellaTh OOOCHOBAHHBIC 3aKIIOYEHHUS HA OCHOBE HAayYHBIX
(haKTOB ¥ UMEIOIIMUXCS IaHHBIX C IENBI0 MOIYUYeHHUs JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO MCIIOJIb30BaTh OMOJIOTMYECKHUE 3HAHUS JUIsl pelieHus npoOjieM B
pEATbHBIX KU3HEHHBIX CHTYAITUIX;

OCO3HaHME LIEHHOCTH HAay4YHOM JIEATEIbHOCTH, TOTOBHOCTh OCYILECTBIIATH MPOEKTHYIO U
HCCIIEIOBATENBCKYIO A TEIbHOCTh MHIUBUYaTbHO U B TPYIIIIE;

TOTOBHOCTh U CIOCOOHOCTHh K HENPEPHIBHOMY OOpa30BaHMIO U CaMOOOpPa30BaHHIO, K aKTHBHOMY
MIOJTYYCHUIO HOBBIX 3HAHUH 110 OMOJIOTHH B COOTBETCTBHUH C )KMU3HEHHBIMHU TIOTPEOHOCTSIMH.

METAINIPEJMETHBIE PE3YJIbTATBI

MertanpeameTHble pe3yiabTaThl OCBOEHUSI yuyeOHOro npenmMera «bHoIorusy BKIIOYAIOT: 3HAYUMBbIE
s (GOPMUPOBAaHUS  MHPOBO33PEHMS]  OOy4aIOUUXCS  MEKIUCIUIUIMHAPHBIE  (MEXIIPEIMETHBIE)
oOlIeHay4YHbIE MOHATHS, OTPaKaoIIMe LIEJIOCTHOCTh HAyYHOM KapTHHBI MHpa U Clenu(UKy METO/I0B
MO3HAHUs, MCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKaX (BEIECTBO, DHEPrus, sIBIEHHUE, IMpolecc, CUCTeMa,
HAy4YHbIM (akT, MPUHLMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIIEOBaHUE, HAOIIOJCHUE,
U3MEpEeHUe, OSKCIepUMEHT W JIpyrux), YyHHUBepcalbHble YyueOHble JeHCTBUS (ITO3HABATENIbHBIE,
KOMMYHHMKaTHBHBIE, pETyJISITUBHBIE), oOecneunBaroye GpopMupoBaHrue GyHKIIMOHATBHON IPAMOTHOCTH U
COL[MAJIbHOW KOMIETEHIMH OO0YYaloLINXCs, CIIOCOOHOCTh OOYYAIOLIMXCS HCIOIb30BATh OCBOCHHBIE
MEXIUCUUIUIMHAPHBIE, MHMPOBO33PEHUYECKUE 3HAHUS W YHHUBEpCaJbHbIC y4yeOHble [EHCTBHS B
MO3HABATEJILHON U COIMAIbHON MPAKTHUKE.



MeTtanpeaMeTHble pe3yIbTaThl OCBOSHHS MPOTPaAMMbl CPETHETO OOIIero 0Opa3oBaHUs IOJKHBI
OTpaXkaTh:

OBiageHne YHMBePCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH 1€HCTBUSIMU:

1) 6a3oBbIe JJOrHYECKHeE TeHCTBHUS:

CaMOCTOSITENILHO (POPMYITUPOBATEH U AKTyaIH3UPOBATH IPOOJIEMY, pacCMAaTPUBATh €€ BCECTOPOHHE;

WCIOJIb30BaTh TPU OCBOCHUMW 3HAHWKA MNPHEMBI JIOTUYECKOTO0 MBINUICHHS (aHalM3a, CHHTE3a,
CpaBHEHUs, KiaccuUKaiu, 0000IIeHH ), PACKPBIBATh CMBICI OMOJIOTHYECKUX TOHSTHH (BBIACIATH MX
XapaKkTepHble MPU3HAKHU, YCTAHABIUBATD CBA3U C IPYTHMMHU MTOHATHSIMH);

OTIPECIIATh NN JEATSILHOCTH, 33aaBas MapaMeTpbl U KPUTEPUU MX JOCTHIKCHHS, COOTHOCHTH
PE3YNIbTAThI JEATEIILHOCTH C TTOCTABIICHHBIMHU IEJISIMH,

HCIOJIb30BaTh OMOJOTMYECKHUE MOHATHS JIIsl OOBsICHEHUSI (DAKTOB U SBJICHUI KUBOM MPUPOIBL;

CTPOUTH JIOTUYECKUE PACCYKIEHUS (MHIYKTUBHBIC, NEAYKTUBHBIC, 10 aHAJIOTUU), BBISIBIATH
3aKOHOMEPHOCTH ¥ TIPOTHUBOPEYHS B PACCMATPUBAEMBIX SIBICHUSAX, (OPMYIUPOBATH BBIBOABI U
3aKJTFOUCHUS,

MIPUMEHSITh CXEMHO-MO/ICJIbHBIE CPE/ICTBA /TSl MPECTABIICHUS CYIIIECTBEHHBIX CBA3EH U OTHOLICHUI
B U3y4aeMBIX OMOJIOTHYECKUX O0BEKTaX, a TAKKE MPOTUBOPEUHIA Pa3HOTO POJIa, BHISIBICHHBIX B PA3TUYHBIX
MH(OPMALIMOHHBIX UCTOUYHUKAX;

pa3pabareiBaTh IUIAH pEHICHHS] MPOOJIEMBI C Y4ETOM aHAIM3a WMEIOIIUXCS MATepPHAIbHBIX U
HEMaTepUaIbHBIX PECYypPCOB;

BHOCUTH KOPPEKTHUBBI B JESITENLHOCTb, OLIEHUBATh COOTBETCTBHUE PE3YyJIbTATOB IIEJNSIM, OLEHUBATH
PUCKU MOCIEACTBHIA NESTENbHOCTH,

KOOPJIMHUPOBATH U BBIOJHATH pA0OTY B YCIIOBUSAX PEATbHOTO, BUPTYAIBHOTO M KOMOWMHHUPOBAHHOTO
B3aHMOJICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIICHUE MPU PELICHUH KU3HEHHBIX TPOOIIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKHIE IeHCTBHA:

BIIQJICTh HABBIKAMH Y4YCOHO-MCCIIEOBATEICKOM W TIPOSKTHOW JEATEeIHbHOCTH, HaBBIKAaMU
pasperieHus mpooJieM, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHHOMY TTOMCKY METOJIOB PEIICHHS
MPAKTUYECKHX 3aa4, IPUMEHEHHUIO Pa3IMYHbIX METOJOB MO3HAHUS;

MCIOJIb30BaTh Pa3INYHbIC BUBI JESTEIBHOCTH I10 MOJTYYSHHIO HOBOTO 3HAHMSI, €T0 MHTEPIPETaIIH,
MPeoOpa3OBaHUI0 M TPUMEHEHUIO B Y4YEOHBIX CHTYalMsIX, B TOM YHUCIIE NPH CO3JaHUU YYCOHBIX WU
COIMAJILHBIX MPOCKTOB;

dbopMUpOBaTh HAY4YHBIA THIl MBIIUICHUS, BIaJA€Th HAYYHOH TEPMHHOJOTHEH, KIIOYEBBIMU
MOHATHSIMU U METOJIaMU;

CTaBUTH U POPMYIHUPOBATH COOCTBEHHBIC 3a/1a4¥ B 00Pa30BaTEIBHON JEATETPHOCTH U )KU3HCHHBIX
CUTYaITUsX;

BBISIBJISITH NIPUUMHHO-CJIE/ICTBEHHBIE CBSI3W M aKTyaJdU3UpOBATh 3a7ady, BBIABUraTh THIOTE3Y €&
pelleHrs, HaXOJUTh apryMEHThI AJIs JO0Ka3aTelbCTBA CBOUX YTBEPXKACHWM, 3a7aBaTh MapamMeTpbl U
KPUTEPHH PEIICHUS;

aHAJIM3WPOBATh ITOJIYICHHBIC B XOJIC PEIICHHUS 3aJaYd PEe3yJIbTaThl, KPUTHUYCCKH OIICHUBATH WX
JIOCTOBEPHOCTb, IPOTHO3UPOBATH H3MEHEHHE B HOBBIX yCIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CHUTYAI[USIM, OIEHUBATH MPUOOPETEHHBIN OIBIT;

OCYIIECTBIIATh IICJICHANIPABIICHHBIM IMOMCK TIEPEHOCa CPEACTB M CIIOCOOOB JICHCTBUSA B
poeCCUOHAITBHYIO CPENy;

yYMETb MIEPEHOCUTH 3HAHUS B TIO3HABATEIHHYIO U MPAKTUYECKYIO 00JIACTH JKU3HENCATEIbHOCTH;

yYMETb UHTErPUPOBATH 3HAHUS U3 PA3HBIX YIEOHBIX MPEIMETOB;

BBIJIBUTATh HOBBIC WJICH, NPE/JIaraTh OPUTHHAIBHBIC TTOJXO0JbI U PEIICHUS, CTABUTHh MPOOJIIEMbI 1
3aJ1a4M, JOITYCKAIOIIUe aJIbTEPHATUBHBIC PEIICHHUS.

3) paGora ¢ nngopmanmeii:



OPHEHTUPOBATHCS B PA3JIMYHBIX MCTOYHUKAX HH(POpMAIUK (TEKCTe y4eOHOTO MOCOOMs, Hay4dHO-
MOTYJISIPHOM JUTEeparype, OMOJIOrMYECKUX CIOBAPSX M CIIPABOYHUKAX, KOMIIBIOTEPHBIX 0a3ax MaHHBIX, B
WuTepHere), aHanu3upoBaTh MHPOPMALUIO PAa3IMYHBIX BHUJOB U (HOPM HPENCTAaBICHUS, KPUTHUECKH
OLIEHUBATh €€ I0CTOBEPHOCTh Y HEIPOTUBOPEUNBOCTH;

(bopMyIHpOBATH 3aMPOCHI U IPUMEHSATH PA3JIMYHbIE METO/IBI IPH TIOMCKE U 0TOOpE OMOTOTHYECKOM
uHpopMany, HEOOXOJMMOM [T BBIMOJIHEHUS YIeOHBIX 3a/a4;

npuoOpeTaTh  ONBIT  HCHOJb30BAHUSA  HMH(OPMAIMOHHO-KOMMYHHMKATHBHBIX  TEXHOJIOTUH,
COBEPILIEHCTBOBATh KYJIbTYPY aKTUBHOT'O UCIIOJIb30BAHUS PA3JIUYHBIX TOUCKOBBIX CHUCTEM;

CaMOCTOSITENIHO BHIOMPATh ONTUMANIbHYIO (hOpMy mpencTaBieHUs OMOJIIOTHYECKON HH(OpMaIu
(cxemsl, rpaduKy, TMarpaMMbl, TaOJIHIIbI, PUCYHKH U JPYToe);

HCIOJIb30BaTh HAYYHBIH A3bIK B Ka4eCTBE CPEACTBA IpU padoTe ¢ OMOiIoruyeckoi MHpopMaluen:
IPUMEHATh XUMHUECKUE, (PU3NYecKre U MaTeMaTHUeCKUE 3HAKU M CUMBOJIBL, (opMyJibl, a0OpeBuaTypy,
HOMEHKJIATYpYy, UCIIOJIb30BaTh U MIPE0OPa30BBIBATh 3HAKOBO-CUMBOJIIMYECKHE CPEACTBA HATIJISATHOCTH;

BJIJICTh HABBIKAMH PACIO3HABAHUS M 3alIUTHl MH(OpMAIMH, MHPOPMALMOHHOW O€30MacHOCTH
JMYHOCTH.

OgJajieHNe YHUBEPCAJIbHBIMM KOMMYHUKATHBHBIMM el CTBHSIMU:

1) oomenne:

OCYIIECTBIISITh KOMMYHUKALIMU BO BCEeX cdepax KU3HH, aKTHBHO YYacTBOBATh B JHMAJIOIe WU
IMCKYCCHH TI0 CYIIECTBY OOCYXIaeMOW TeMbl (YMEHHE 3a7aBaTh BOIPOCHI, BBICKA3bIBATh CYKICHUS
OTHOCHUTEJIBHO BBINIOJIHEHHUS IIpe/ularaeMoi 3aaui, yYUTbIBaTh MHTEPECHI U COTIACOBAHHOCTH MO3ULUI
JPYTUX YYaCTHUKOB JMAJIOTa WK AUCKYCCUN);

pacrio3HaBaTh HeBEepOaJbHBIE CPEICTBA OOIIEHUS, NMOHUMATh 3HAUYEHHE COIUAIBHBIX 3HAKOB,
NPENOChIIIOK BO3HUKHOBEHHS KOHQIMKTHBIX CHTYallWid, yMETh CMSTr4aTb KOH(IMKTHI M BECTH
IIEPEroBOPHI;

BJIAJIeTh Pa3IMYHBIMM croco0amMu OOLIEHHMS U B3aHMMOACHUCTBUS, MOHMMAaTh HaMEpPEHHs JPYTrux
JIO/ICH, TIPOSIBIIATh YBAKHUTEIHHOE OTHOIICHHE K COOECEHUKY M B KOPPEKTHOW (hopme GOopMynnpoBaTh
CBOY BO3PaXKCHUS;

Pa3BEPHYTO U JOIMYHO U3JaraTh CBOIO TOUKY 3PEHUS C HCHOIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) coBMeCTHAsI 1eSITeJIbHOCTh:

MMOHMMATh W HCIIOB30BaTh MPEUMYIIECTBA KOMAaHIHON W MHIUBUAYaJTLHONW paOOTHI TIPU PEIICHUH
Ouojoruuyeckor  mpoOieMbl, OOOCHOBBIBATH HEOOXOJMMOCTh TMPUMEHEHUS TPYNHOBBIX (GopM
B3aMMOJICHCTBHS ITPU peLIeHUH ydeOHO! 3a1aui;

BBIOMPATh TEMATUKY U METO/Ibl COBMECTHBIX AEUCTBUI C y4ETOM OOIINMX UHTEPECOB U BO3MOMXKHOCTEH
Ka)KJI0T0 WiIeHa KOJIJIEKTUBA;

MIPUHUMATH IIETT COBMECTHOMH JEATEIbHOCTH, OPTaHU30BBIBATh M KOOPAWHUPOBATD JICHCTBHSA 110 €€
JOCTHKEHHIO: COCTABIIATh IJIaH ACHCTBUI, pacpeAesTh POIU C y4ETOM MHEHUH Y4aCTHUKOB, 00CYX/1aTh
pe3yabTaThl COBMECTHON pPabOTHI;

OILIEHUBATh KAa4yeCTBO CBOETO BKJIAJa W KaKJOTO y4YacCTHWKAa KOMAaHIBl B OOIIWI pe3yiapTaT IO
pa3paboTaHHBIM KPUTEPUSIM;

IpeJuIarath HOBBIE POEKTHI, OLIEHUBATD UJIEH C MTO3UIIMH HOBU3HBI, OPUTUHAIBHOCTH, TPAKTUYECKOM
3HaYMMOCTH;

OCYIIECTBIISITh TIO3UTUBHOE CTPATETHYECKOE ITOBEACHUE B PA3IMYHBIX CHTYaIllUsAX, MPOSBISTH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIMATHBHBIM.

OBiaieHne YHUBEPCAIbHBIMH PeryJsiTHBHBIMH el CTBUAMU:

1) camoopranm3amnus:

WCTIOJIH30BaTh OMOJIOTHUYECKUE 3HAHUS IS BBISIBICHHUS MPOOJIEM M WX PEIICHHs B JKU3HEHHBIX H
y4eOHBIX CUTYaIHIX;



BBIOMPATh Ha OCHOBE OMOJOTMUYECKUX 3HAHUH 11E€JIEBBIC U CMBICIIOBBIE YCTAHOBKU B CBOMX JICHCTBUSAX
U IIOCTYIIKaX 10 OTHOILLIEHUIO K )KMBOM IIPUPOJIE, CBOEMY 30POBBIO U 3JOPOBBIO OKPYKAIOIIHUX;

CaMOCTOSITEJIHO OCYILECTBIIATh O3HABATENIBHYIO JIEATEIbHOCTD, BBIBIATH IPOOJIEMBI, CTaBUTh U
(bopMyIMpoBaTh COOCTBEHHBIE 337]aUl B 00Pa30BATEIbHOM JEATEIbHOCTH U )KU3HEHHBIX CUTYAIMSIX;

CaMOCTOSITENIPHO COCTABIIATh IUIAH PELICHUS MPOOJIeMBl C Y4ETOM HMMEIOUINXCS PECYPCOB,
COOCTBEHHBIX BO3MO>KHOCTEH M MPEIIOYTCHUH;

JlaBaTh OLIEHKY HOBBIM CUTYalLUsM;

paclIMpsATh paMKU y4eOHOro IpeMeTa Ha OCHOBE JIMUHBIX MPEANOYTEHUIH;

JieNIaTh OCO3HAHHBIN BHIOOD, apIYMEHTUPOBATH €T0, OpaTh OTBETCTBEHHOCTD 32 PEUICHNUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIOcOOCTBOBATh (DOPMUPOBAHMIO U MIPOSBICHUIO LIUPOKON 3PYAMLIMU B Pa3HBIX 00JaCTAX 3HAHUM,
[IOCTOSIHHO ITOBBIIIATH CBOM 00pa30BaTeIbHbIN U KyJIbTYpHBIH YPOBEHb.

2) CaMOKOHTPOJIb:

JIaBaTh OLICHKY HOBBIM CUTYyalUsIM, BHOCUTb KOPPEKTHUBBI B EATEIBHOCTD, OLIEHUBATH COOTBETCTBUE
PE3YJIBTATOB LIEIIAM;

BJaJIeTh HaBbIKAMHU I[103HABATENbHON pediaeKcMM Kak OCO3HaHHUsS COBEpIIAEMbIX JEHCTBUH H
MBICIMTENbHBIX MPOLIECCOB, X PE3Y/IbTATOB M OCHOBAHM, UCIIOJIB30BaTh MPUEMBI peIICKCUU JUIs OLIEHKU
CUTYalluH, BBIOOpA BEPHOI'O PELICHMUS;

YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATDH PELICHUS 110 UX CHUKECHUIO;

IIPUHUMATh MOTHUBBI U apIYMEHTBI IPYTUX IIPU aHAIM3€E PE3YNIbTaTOB ACATEIbHOCTH;

3) npuHsiTHE CeOsl H APYTHX:

MIPUHUMATD ce0sl, IOHMMasi CBOU HEJOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apIyMEHTBI APYIUX IIPU aHAIU3€ PE3YNIbTATOB IEATEIBHOCTH;

IIPU3HABAThH CBOE MPaBO U MPABO JPYTUX Ha OIIMOKY;

pa3BUBaATh CIIOCOOHOCTh IOHUMATh MUP C MO3ULMH APYroro 4eJ0BeKa.

IHNPEAMETHBIE PE3YJBbTATHBI

IIpenmetHsie pe3ynbTaThl ocBoeHUs mporpaMmel COO o Ouosoruu Ha 6a30BOM YPOBHE BKIIIOYAIOT
cnenupuyeckue s yuedHoro npeamera «bruosnorusy» HaydHble 3HAHUS, YMEHHSI U CIIOCOOBI AEUCTBUI 110
OCBOEHUIO, MHTEPHpETAlMi U MPeoOpa30oBaHUIO 3HAHUMN, BHUJIbI AESATEIBLHOCTU IO IMOJYYEHHIO HOBOI'O
3HAHWSA U TNPUMEHEHUIO 3HAaHUM B Pa3IUYHbIX YUYEOHBIX CUTyallMsX, a TAaKK€ B peajbHBIX >KU3HEHHBIX
CUTYyallUsX, CBSI3aHHBIX ¢ Ouosorueil. B mporpaMme npeaMeTHble pe3yibTaThl MPeJICTaBIEHbl IO roJam
o0OyueHusl.

[IpenMeTrHble pe3ynbTaThl OCBOEHUs yueOHoro mnpeamera «buonorus» 6 10 knacce INOMKHBI
OTpaXaTh:

c(OPMHPOBAHHOCTH 3HAHUI O MECTE U POJIM OMOJIOTHH B CUCTEME HayYHOT'O 3HAHUS €CTECTBEHHBIX
HayK, B )OPMHUPOBAHUHU COBPEMEHHOH €CTECTBEHHO-HAYYHON KapTUHBI MUpa U HAYYHOTO MUPOBO33pEHUS,
0 BKJIaJil¢ POCCHUMCKHX M 3apyOEKHBIX Y4YEHBIX-OMOJOrOB B pa3BUTHUE OMONOTHH, (YHKIMOHATIHHOU
IPAMOTHOCTH Y€JIOBEKA JUUISl PEIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COJIEpKaHNe OMOJIOTHYECKUX TEPMUHOB U MOHATHIH: )KU3Hb, KJIETKA, OPraHU3M,
MeTabonu3M (OOMEH BeUIeCTB W IpeBpallleHHe 3HEpPruu), romMeocTta3 (caMoperylsiuusi), ypoBHeBas
OpraHu3aIMs )KUBBIX CHCTEM, CAMOBOCIIPOU3BEIeHUE (PETIPOAYKIIUS ), HACIEACTBEHHOCTh, H3MEHYHBOCTD,
POCT U pa3BUTHE;

yYMEHHE U3JIaratb OMOJOrHYecKue TEOpHH (KJIETOYHAas, XpOMOCOMHasl, MyTallUOHHAs!, IEHTpaIbHast
JorMa MOJIeKyIsipHoi Ouonoruun), 3akousl (I'. Mennens, T. Moprana, H. . BaBunoBa) u yuenus (o
[IEHTpaxX MHOT000pa3us U MPOUCXOXKICHHS KyIbTypHbIX pactenuit H. 1. BaBuiosa), onpenensats rpaHulibl
UX IPUMEHUMOCTH K KMBBIM CUCTEMAM;



yYMEHHE BIAJCTh METOJaMH HAay4YHOTO TO3HAHHS B OWOJIOTHH: HAOJIOJICHUWE U OMUCAHUE >KUBBIX
CHUCTEM, MPOIIECCOB U SBJICHUI, OpraHU3aIMs U IIPOBEICHNE OMOIOTUYECKOTO IKCIIEPUMEHTA, BBIIBIDKCHUE
TUIOTE3bI, BBISIBICHHUE 3aBUCHUMOCTH MEXAY HCCIENYEeMbIMU BEIMYMHAMH, OOBSICHEHHE IOTYYEHHBIX
pE3yNbTAaTOB, HMCIOJIb30BAaHHBIX HAYYHBIX MOHITHUH, TEOPUNW U 3aKOHOB, YMEHHE JejaTh BBIBOJBI Ha
OCHOBaHUU TIOJYYCHHBIX PE3YIIbTATOB;

YMEHHE BBIJICNIATh CYIICCTBCHHBIE MPH3HAKA BHPYCOB, KIETOK MPOKAPUOT U JDYKApHUOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH MIPOIECCOB: OOMEHa BEIIECTB U
MIpeBpaLIeHHs YHEPTUH B KJIeTKe, (POTOCUHTE3a, INTACTUYECKOT0 M SHEPreTHUECKOro 0OMEeHa, XeMOCHHTE3a,
MHUTO3a, MEH03a, OIJIOJOTBOPCHIS, PAa3MHOKECHUS, MHAUBHUIYAILHOTO PA3BUTHS OpraHu3Ma (OHTOTCHE3);

YMEHHE PUMEHSThH MOJyYeHHBIC 3HAHUS JJI1 00BSICHEHUSI OMOIIOTUYECKUX MPOLIECCOB U SIBICHUH,
JUI TIPUHSTHS IPAKTUYECKUX PELICHUI B MOBCEAHEBHOW KM3HHU C LENbI0 oOecrieueHus: 6e30MmacHOCTH
CBOETO 3JI0POBbS U 3I0POBbsl OKPYXAIOUIMX JIOAEH, COONIIOJEHUS HOPM TIPaMOTHOTO IOBEJICHHS B
OKpY’KaroIel MpupoHON cpesie, MOHUMaHue He0OX0IMMOCTH HCIIOIb30BAHUS JOCTHIKCHUN COBPEMEHHOMN
OMOJIOTHH U OMOTEXHOJIOTHH JIJISl pallMOHATEHOTO MTPUPOIONIONIE30BAHUS;

YMEHHE pellaTh dJIeMEHTapHble TeHETUYECKUE 3aJa4d Ha MOHO- U TUTHOPHIHOE CKpellMBaHuE,
CIICTVIEHHOE HACJTEJI0BaHUE, COCTaBJIATh CXEMbl MOHOTHOPHUIIHOTO CKpPEIIUMBaHUS Ui TpeAcKa3zaHus
HACJIEIOBaHU MPU3HAKOB Y OPTaHU3MOB;

YMEHHE BBITIOJHSATEH JTAOOPATOPHBIE W MPAKTHYECKUE pabOThI, COONIIOIATh MpaBuia Mpu padboTe ¢
y4eOHBIM U J1a00paTOpHBIM 000pyI0BAHUEM;

YMEHHE KPUTUYECKH OLIEHUBATh U UHTEPIPETUPOBATh MHPOPMAIIHIO OHOIOTMYECKOTO COJEPIKaHUS,
BKJIIOYAIOIIYIO TICEBJJOHAYYHbIE 3HAHUSA M3 PA3UYHBIX UCTOYHHKOB (CpeICTBa MAacCOBOW HH(OpMAINH,
HAyYHO-TIOMYJISIPHBIE MAaTepHalIbl), ITHYECKHUE AaCIEeKThl COBPEMEHHBIX WCCICAOBAHUNA B OHOJIOTHH,
MEIUIMHE, OMOTEXHOJIOTHH;

yMEHHE CO37aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOIIEHHS, 000011as OMOIOTHYECKYIO
MH(OPMALIHIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO HCIOJIb30BaTh MOHATHITHBIN anmapaT OUONIOTHH.

[IpeameTHbie pe3ynbTaThl OCBOCHUs yueOHoro mpenmera «buosnorus» 6 11 knacce HOMKHBI
OTpaXKaTh:

c(hOpMHUPOBAHHOCTH 3HAHUI O MECTE U POJIU OMOJIOTUU B CHUCTEME HAYYHOTO 3HAHUS €CTECTBEHHBIX
HayK, B (OopMHpOBAaHUHN COBPEMEHHON €CTeCTBEHHO-HAYYHON KapTUHBI MUPA U HAYYHOTO MUPOBO33PEHHS,
0 BKJAJ€ POCCHUHUCKHX W 3apyOEKHBIX YUYEHBIX-OMOJIOTOB B pPa3BUTHE OWOJIOTHH, (YHKIIMOHATHHOU
IPaMOTHOCTH YeJIOBEKa JIJISl PEIICHMSI )KU3HCHHBIX 33]1aY;

YMEHHE pacKpbIBaTh COJAEPKaHHE OUONOTUYECKUX TEPMHUHOB M TOHATHH: BUMA, MOMYJISAINS,
reHo(OoH/, HBONIOLHUS, ABIXKYIIHE CHIBI ((PakTOphl) SBOJIONUHU, MPUCTOCOOIEHHOCTH OPraHU3MOB,
BHI000pa30BaHUe, dKOJOTHIECKHE (aKTOPhI, YKOCHCTEMA, IMPOIYIICHTHI, KOHCYMEHTBI, PEIyICHTHI, TICTIH
MUTaHUSI, SKOJIOTUYECKasl MUpaMuia, OMoreorieHo3, onocdepa;

yMEHHE H3JaraTh Ouoiormyeckue Teopuu (dBomrounoHHas Teopus Y. [lapBuHa, cMHTeTHYecKas
TEOpHs SBOJIOIUH), 3aKOHBI U 3aKOHOMEPHOCTH (3apojsimieBoro cxoactBa K. M. bapa, uepemoBanwus
TJIaBHBIX HampasieHui u mytei ’Bomoruu A. H. CeseprioBa, yuenus o 6uocdepe B. U. Beprnaackoro),
OTIPEICIIATH TPAHUIIBI UX TPUMEHHUMOCTH K )KHBBIM CHCTEMaM;

yMEHHE BIAJeTh METOJaMHU HAay4YHOTO TO3HAHHS B OWOJIOTHM: HAONIOJICHHWE U OMUCAHUE >KUBBIX
CHUCTEM, MPOIIECCOB U SBJICHUI, OpraHU3aIMs U MPOBEICHNE OMOIOTUYECKOTO IKCIIEPUMEHTA, BHIIBIIKEHUE
THIIOTE3bI, BBISIBJICHUE 3aBUCHUMOCTH MEXIY HCCICIYEeMBIMHA BEIMYMHAMH, OOBSICHEHHE ITOJTYYCHHBIX
PE3yJIbTaTOB, HCIOJIH30BAaHHBIX HAYYHBIX TOHITHHA, TEOPUHW W 3aKOHOB, YMCHHE JejaTh BBIBOJBI Ha
OCHOBaHUU TOJTYyYCHHBIX PE3YJIbTATOB;

YMEHHE BBIICIATh CYIIECTBEHHBIE MPHU3HAKH CTPOCHUS OUONOTHMUECKUX OOBEKTOB: BHUJOB,
TOTTYJISIIIAE, TPOAYIICHTOB, KOHCYMEHTOB, PEIYIICHTOB, OHOTECOIICHO30B M HIKOCHCTEM, OCOOEHHOCTH
MPOLIECCOB:  HACJIEACTBEHHOW  HM3MEHYMBOCTH,  €CTECTBEHHOrOo  0TOOpa,  BHA000pa3oBaHMs,
MPUCTIOCOOJICHHOCTH OPTaHU3MOB, ICHCTBHS SKOJIOTHUECKUX (DAKTOPOB HA OPraHU3MBI, IEPEHOCA BEIECTB



U TOTOKAa SHEPIMH B HKOCHUCTEMAax, AHTPOIMOTCHHBIX M3MEHEHHIl B 3KOCHCTEMaxX CBOEH MECTHOCTH,
KpPYroBOpOTa BEIIECTB M OMOT€OXMMUYECKUX LIUKIIOB B Onocdepe;

YMEHHUE NPUMEHATH MOIy4YEHHbIE 3HAHUA AJIs 0OBACHEHMs OMOJIOTMYECKUX MPOLECCOB U SIBIECHUH,
IUI TPUHATHS NPAKTUYECKUX PEIIEHUHM B MOBCEAHEBHOM XM3HM C LIE€bI0 oOecredeHus: 0e30MacHOCTH
CBOETO 3/I0pPOBBSI M 370POBbS OKPYXKAIOIIUX JIIOJEH, COONIIOJCHUS HOPM TPaMOTHOTO IIOBEICHUS B
OKpY>Karolel MpUpoTHON cpeJie, TOHUMaHue He0OXOAUMMOCTH UCIIOIB30BAHMUS IOCTHKEHUI COBPEMEHHOM
OMOJIOTUH JUIsl PAllMOHATIBHOTO IIPUPOI0I0Ib30BaHUS;

YMEHHUE peulaTh 3JeMEHTapHble OMOJIOIMYEeCKHe 3a/laul, COCTaBIIATh CXEMbl IIEPEHOCA BELIECTB U
SHEPruM B 3KocucTeMax (Leny NUTaHus);

YMEHHUE BBIMOIHATH JTaOOpAaTOPHBIE U MPAKTHYECKHE paboThl, cOOMI0aTh MpaBuia npu padoTe C
y4eOHBIM U J1a00paTOPHBIM 000PYI0BaHUEM;

YMEHHUE KPUTUYECKH OLICHUBATh U HHTEPIPETUPOBATH HH(POPMALIMIO OMOJIOIHYECKOI0 COJePKAHNUS,
BKJTIOYAIOIIYIO TICEBJIOHAYYHBIC 3HAHUS W3 PA3UYHBIX MCTOYHHUKOB (CPEACTBa MacCOBOM MH(poOpMaluy,
HAYYHO-TIONYJISIPHBIE ~ MaTepHajbl), paccMaTpuBaTh  TIJI00ANbHBIE  DKOJOTHYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMUPOBATH 110 OTHOLIEHUIO K HUM COOCTBEHHYIO MTO3ULIHIO;

YMEHHUE CO03/1aBaTh COOCTBEHHBIE NMHCbMEHHBIE M YCTHBIE COOOIIEHUs, 00001as OHOIOrHUECKYIO
MHGOPMALIHIO U3 HECKOJIBKUX UCTOYHUKOB, IPAMOTHO UCIOJIb30BATh MOHATUHHBIN anmnapar OHOJIOTHH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrposbusie  IIpakTnyeckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
bu6nmoreka [IOK
1 brooris Kax Hayka 2 05 https://m.edsoo.ru/7f41¢c292
2 JKuBbie cucTEMbI M X OpraHu3aius 1 brbmmorexa LIOK
https://m.edsoo.ru/7f41c292
3 XUMUYECKUI COCTaB U CTPOCHUE KIIETKU 8 1 Bubmmorexa IOK
https://m.edsoo.ru/7f41c292
4 JKusHenesTenbHOCTh KIIETKU 6 bubmmorexa [IOK
https://m.edsoo.ru/7f41¢c292
5 Pa3mHOXeHME U HHAUBUAYAIBHOE pa3BUTHE 5 1 Bbu6mmoteka [JOK
OpPraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnencTBeHHOCTh U HI3BMEHYHUBOCTD 8 15 bu6nmorexa LIOK
OpPraHUu3MOB https://m.edsoo.ru/7f41c292
7 Cenekiust opranu3mMoB. OCHOBBI 3 bubnnorexa [JOK
OMOTEXHOJIOTHU https://m.edsoo.ru/7f41c292
bubmmoteka IIOK
8 Pesepaiioe Bpens 1 1 https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 1 4



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

11 KUIIACC

Kosun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoabnbie IIpakruueckue
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThbI
pecypchbl
1 DBOJOIMOHHAS OUOIOTHS 9 1 bubmorexa [JOK
H https://m.edsoo.ru/7f41cc74
5 Bo3HuKHOBEHME U pa3BUTHE )KU3HU Ha 9 05 bubnnorexa [HOK
3emiie ' https://m.edsoo.ru/7f4lcc74
3 Oprauusmsl ¥ OK aromas cpena 5 1 bubmmorexa [IOK
p pyraomas cpea https://m.edsoo.ru/7f41cc74
4 Co00111eCTBa U DKOJIOTMYECKUE CUCTEMBI 9 bubmorexa [IOK
m https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
P 2 1
> C3CPBHOC BpeMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 34 1 2.5



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

INOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
Ne Koanuecrno yacos Nara DeKTpoHHbIe HUPPOBLIE
Tema ypoxa Kontposabubie  IIpakTuueckue oGpa3soBaTeJbHbIe
n/n Bceero H3Y4YeHH S
padoThbI padoThbI pecypcsl
1 Buosorus B cucteme Hayk 1 https://m.edso0.ru/216c645c
Meto/1bl TO3HAHUS KUBOU MPUPOIBI.
[TpakTuueckas padorta Ne 1
2 «Hcnonp30BaHKe Pa3IuYHbIX METOI0B 1 0.5 https://m.eds00.ru/2636364b
IpU U3YYEHUH OUOJIOTHYECKUX
00BEKTOB
3 Burosornyeckue CUCTEMBbI, TPOIIECCHI U 1 https://m.edsoo.ru/ca2lcche
UX U3y4YCHUE
4 AEMITIECKHE COCTAB KICTRH. Boza 1 1 https://m.edsoo.ru/1777ba96
MHHEPaJIbHBIE COJIN
5 benku. CoctaB u cTpoeHue OEJIKOB 1 https://m.edsoo.ru/b54c5a43
®epMeHThl — OMOJOTHYECKHE
karanuzaTtopsl. JJabopaTopHas pabora
6 Ne 1 «M3yueHne KaTaauTHIECKON 1 0.5 https://m.edsoo.ru/cld1laca
AKTMBHOCTH (pepMEHTOB (Ha ImpuMepe
aMMJIa3bl MM KaTaaasbl)»
7 Vrinesoasl. Jlunuasr 1 https://m.edsoo.ru/5d1cef76
8 Hyknennossie kucnorsr. AT® 1 https://m.edsoo0.ru/948bf536
9 Mctopist H METOJb! H3YHEHHS IICTIH. 1 https://m.edsoo.ru/b3ab8e68
Knerounas Teopust
10 KiieTka Kkak 1esocTHas )KuBasi CUCTeMa 1 https://m.edsoo.ru/5c5ca96a



https://m.edsoo.ru/216c645c
https://m.edsoo.ru/2636364b
https://m.edsoo.ru/ca21cc6e
https://m.edsoo.ru/1777ba96
https://m.edsoo.ru/b54c5a43
https://m.edsoo.ru/c1d11aca
https://m.edsoo.ru/5d1cef76
https://m.edsoo.ru/948bf536
https://m.edsoo.ru/b3ab8e68
https://m.edsoo.ru/5c5ca96a

CrpoeHue 3yKapuOTUYECKON KIIETKH.
JlaGopaTtopHas pabora Ne 2 «3yuenue
CTPOCHUS KIIETOK PACTCHUH, JXKUBOTHBIX,

11 3 1 0.5 https://m.edsoo.ru/da486e89
rpuOOB U OAKTEPHIA IO MUKPOCKOIIOM
Ha FOTOBBIX MUKPOTIpENnapaTax 1 ux
OITUCAHUE»
12 OOMEH BEMIECTB WK META00JIN3M https://m.edsoo.ru/b53dd961
13 dorocunTe3. XeMOCHHTE3 https://m.edsoo.ru/121ae93a
14 DHepreTuyeckuii 0OMeH https://m.edsoo0.ru/4a9675c8
JKu3HeHHbIN MK KIeTKU. [{enenue
KJeTku. Muto3. JlabopaTopHas padora
15 Ne 3 «HaOnroeHre MuTO3a B KJIETKaX 1 0.5 https://m.edsoo.ru/6e28ab92
KOHYMKA KOPEIIIKa JIyKa Ha TOTOBBIX
MHKpOIIperapaTax»
16 S;I;;;Teg Oeumica. Peakiuis Matpiroro 1 https://m.edsoo.ru/5ccfbeb5
17 Tpancnsaus — OHocuHTE3 Oenka 1 https://m.edso0.ru/396ea3f2
18 HexeTouHbie (OpPMBI KHU3HU — BUPYCHI 1 https://m.edso0.ru/8177638b
19 ®opMBbI pa3MHOKEHUS OPraHU3MOB 1 https://m.edsoo.ru/96a7fce8
20 Meiios 1 https://m.edsoo.ru/fad784a8
O0pa3oBaHUeE U Pa3BUTHE TOJOBBIX
KJ1eTOK. OII0I0TBOPEHHE.
21 JlabopatopHas pabora Ne 4 «M3yuenue 1 0.5 https://m.edso0.ru/6373f7d2
CTPOEHHMSI TIOJIOBBIX KJIETOK HA TOTOBBIX
MHKpOIIperapaTax»
22 WnauBuyanbHOE pa3BUTHE OPraHU3MOB 1 https://m.edsoo.ru/2a4596e4
23 Terietinia — Hayka 0 HACHE/CTBEHHOCTH 1 https://m.edsoo.ru/fc39b86¢

1 USMCHYHMBOCTHU



https://m.edsoo.ru/da486e89
https://m.edsoo.ru/b53dd961
https://m.edsoo.ru/121ae93a
https://m.edsoo.ru/4a9675c8
https://m.edsoo.ru/6e28ab92
https://m.edsoo.ru/5ccfbeb5
https://m.edsoo.ru/396ea3f2
https://m.edsoo.ru/8177638b
https://m.edsoo.ru/96a7fce8
https://m.edsoo.ru/fad784a8
https://m.edsoo.ru/6373f7d2
https://m.edsoo.ru/2a4596e4
https://m.edsoo.ru/fc39b86c

24

3aKOHOMEPHOCTH HACIEAOBAHUS
NpU3HAKOB. MOHOTHOpUIHOE
CKpEIIMBaHHE

https://m.edsoo.ru/621afldd

25

JuruOpunHoe ckpenuBaHue. 3aKoH
HE3aBUCHMOTO HACJICOBAHUS
MPU3HAKOB

https://m.edsoo.ru/b8f7fe72

26

CuernieHHOE HaclleJOBaHUE MTPU3HAKOB.
JlaboparopHuas pabota Ne 5 «M3yueHue
Pe3yJIbTaTOB MOHOTHOPHIHOTO H
JUTHOPUIHOTO CKPELUBAHUS Y
Jp030(hUITBI HA TOTOBBIX
MUKpOTIpenaparax»

0.5

https://m.edso0.ru/634751fe

27

28

29

30

T'eneruka nmona. Hacnenosanue
HpI/IBHaKOB, CHCINNICHHBIX C ITOJIOM

HsmenunBocTh. HenacneacrsenHas
U3MEHYHMBOCTh. JIJaboparopHas pabota
Ne 6. 3yuenue moaupukainoHHON
W3MEHYHBOCTH, TIOCTPOCHUE
BapHUAIMOHHOTO Psijia U BapHUallMOHHOM
KpHUBOW»

HacnencrBenHass ”3MEHUNBOCTb.
JlaGopaTtopnast pabora Ne 7. «Ananus
MyTaIui y 1po30( bl Ha TOTOBBIX
MHUKpOIIpenaparax»

I'eneTnka yemoBeka

0.5

0.5

https://m.edso0.ru/472b3f35

https://m.edso0.ru/a81bbffl

https://m.edso0.ru/b3c33d24

https://m.eds00.ru/9a8c8d99

31

PeseprubIit ypok. O600111eHIE TIO TEME
«HacnencTBeHHOCTh U U3MEHYUBOCTD
opranm3moBy/ Becepoccuiickas

https://m.eds00.ru/879866¢c6



https://m.edsoo.ru/621af1dd
https://m.edsoo.ru/b8f7fe72
https://m.edsoo.ru/634751fe
https://m.edsoo.ru/472b3f35
https://m.edsoo.ru/a81bbff1
https://m.edsoo.ru/b3c33d24
https://m.edsoo.ru/9a8c8d99
https://m.edsoo.ru/879866c6

npoBepouHas padota / [Ipomexyrounas

arrecragud

32 Cernexiysi Kak HayKa U IpoLece 1 https://m.edsoo.ru/fcf6d1d6

33 MeTOHHuH JIOCTIDKEHHA CEICKIHIHI 1 https://m.edsoo.ru/aeal7cfc
paCTeHI/II/I N )JKUBOTHBIX
b

34 HMOTEXHOTOTHA fak oTpacith 1 https://m.edsoo.ru/b94f9a7e
MPOU3BOACTBA

OBIIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME



https://m.edsoo.ru/fcf6d1d6
https://m.edsoo.ru/aea17cfc
https://m.edsoo.ru/b94f9a7e

11 KUIIACC

KoaunuecTBO 4acoB

JIeKTPOHHBbIE HU(POBHIE

Jara
Ne i/ Tema YpoOKa K()]-[Tpo,m,]-[],[e HpaKTI/I‘lCCKI/Ie OﬁpaSOBaTe.Hl)Hble
Bcero U3YYEeHUsS
padoTbI padoThbI pecypcbl
1 DBOIIOLKS K METOJBI €€ H3YUEHUS 1 https://m.edsoo.ru/f765e251
141 i 00
2 CTOPIA PASBITTIA HIPEACTABICHIIL © 1 https://m.edsoo.ru/f7236852
SBOJIIOIINH
3 MHUKpO3BOITIOIHS 1 https://m.edsoo.ru/92e2ch7c
[Tomynsiust Kak sIeMeHTapHas eIuHHUIA
. JIab
4 BHAA 1 OBOTOMIH. ~TabOpaTopHai 1 0.5 https://m.edsoo.ru/6¢c23fccc
pabota Ne 1 «CpaBHeHHE BUIOB 11O
MOP(}OIOTHUECKOMY KPUTEPHIO)
5 JBIicyIe CILIBL (NeMEHTapHbIe 1 https://m.edsoo.ru/c9ca7ec?
(haKTOpPBI) IBOTIOLIUN
6 EcrectBeHHbIi 0TOOp U €ro popMbI 1 https://m.edsoo.ru/6e175a57
Pe3ynbratel 3BOMIOIMN:
MPUCTIOCOOJICHHOCTh OPTaHU3MOB U
I
7 pusooOpasopanie. Jlabopatopias 1 0.5 https://m.edsoo.ru/2d74ae19
pabota Ne 2 «Onucanne
MIPUCTIOCOOJIEHHOCTH OpTaHu3Ma U €€
OTHOCHUTEIILHOTO XapaKTepa
8 HarpaBneHust ¥ myTH MakpO3BOJIOIHH https://m.edsoo.ru/cec9b353
9 HeoOpaTtumMocTh 3BOTIONNU https://m.edsoo.ru/88f6dcd6
" 3 N
10 CTOPITL HULSHH HA SEMITC 1 METOARL o8 1 https://m.edsoo.ru/19b89985
M3y4YeHUs
r
11 VIIOTCSHL HPOMEXOMUICHID H3HH B 1 https://m.edsoo.ru/7f268f1e

3emiie



https://m.edsoo.ru/f765e251
https://m.edsoo.ru/f7236852
https://m.edsoo.ru/92e2cb7c
https://m.edsoo.ru/6c23fccc
https://m.edsoo.ru/c9ca7ec2
https://m.edsoo.ru/6e175a57
https://m.edsoo.ru/2d74ae19
https://m.edsoo.ru/cec9b353
https://m.edsoo.ru/88f6dcd6
https://m.edsoo.ru/19b89985
https://m.edsoo.ru/7f268f1e

12

PazButue xxu3Hu Ha 3eMIie 1o 3pam U
nepuoaam

https://m.edso0.ru/45189341

13

OcHOBHBIE 3TaIlbl 3BOJIIOLUU
PaCTUTEIBLHOTO U KMBOTHOI'O MUPA.
[IpakTuueckas padora Ne 1 «/3yuenue
HCKOIIAeMBIX OCTaTKOB PACTEHUU U
JKUBOTHBIX B KOJUICKLIUSX»

0.5

https://m.edsoo.ru/f256a36b

14

15

CoBpeMeHHast CHCTeMa OPraHHUYECKOTO
MHpa

DBOJIOKS YeTIOBEKa (aHTPOIIOTEHE3)

https://m.edso0.ru/58f9116e

https://m.edsoo.ru/b4c1d468

16

JBwxyme cuibl ((hakTopsl)
aHTPOIIOTeHe3a

https://m.edsoo.ru/7ad55ebh9

17

18

OCHOBHBIE CTaauu 3BOJOIHH YCIIOBCKA

UYenoBeueckue pacsl U IPUPOIHBIE
aJlanTaluy 4eJoBeKa

https://m.edso0.ru/81d88b86

https://m.edsoo.ru/2374alel

19

20

21

PesepBHEIi ypok. O000IICHHE 1O TEME
«BO3HUKHOBEHHE U Pa3BUTHUE KU3HH HA
3emie»

DKoJoTus Kak HayKa

Cpenpl 00uTaHUs U HKOJIOTHIECKHE
(baxTopsl

https://m.edsoo.ru/dd4662c2

https://m.edsoo.ru/abf8ch57

https://m.edsoo.ru/9d2ca73f

22

Aobuotuyeckue daxropsl. JlaboparopHas
paborta Ne 3. «Mopdonoruueckue
0COOEHHOCTH pacTEHHUH U3 pa3HbIX MECT
obutanusy. JlabopatopHas padora Ne 4.,
«BnusHHE cBeTa HAa POCT U pa3BUTHE
YEepPEeHKOB KoJIeyca»

0.5

https://m.edsoo.ru/afad9188

23

buoTtnueckue paxkTopsl

https://m.edso0.ru/a4928c61



https://m.edsoo.ru/45189341
https://m.edsoo.ru/f256a36b
https://m.edsoo.ru/58f9116e
https://m.edsoo.ru/b4c1d468
https://m.edsoo.ru/7ad55eb9
https://m.edsoo.ru/81d88b86
https://m.edsoo.ru/2374a1e1
https://m.edsoo.ru/dd4662c2
https://m.edsoo.ru/abf8cb57
https://m.edsoo.ru/9d2ca73f
https://m.edsoo.ru/afad9188
https://m.edsoo.ru/a4928c61

DKOJIOTMYECKUE XapaAKTEPUCTUKHU
nonyssuun. [Ipakruueckas padota Ne 2

24 B . 1 0.5 https://m.eds00.ru/d6945d54
«[Toacu€T IIOTHOCTH MOMYJISIINI
Pa3HBIX BHOB PACTCHHID»

25 Coo0uiecTBa OpraHM3MOB — OHOIICHO3 https://m.edso00.ru/88d19c62

26 DKOJIOrHYEeCKHE CUCTEMBI (IKOCHCTEMBI) https://m.edsoo.ru/1ead9dff
OCHOBHBI€E TIOKa3aTeIH YKOCHCTEMBI.

27 Dkonornyeckue mupamuabl. CBOHCTBa 1 https://m.edsoo.ru/8ch85173
skocucteM. CyKIeccHst

28 [TpupoaHbIe 3KOCHCTEMBI https://m.eds00.ru/738929d3

29 AHTPOIIOr€HHBIE YKOCUCTEMBI https://m.edsoo.ru/c5534e2d
PesepBHeIit ypok. O000IICHHE TEMBI

30 «Coo0111eCcTBa ¥ 9KOJIOTHICCKHE 1 https://m.edsoo.ru/82c3bb5f
cucrembi»/ TIpoMeKyTOYHAsT ATTECTAIHS

31 buocepa — riobabuas oxocHeTeMa 1 https://m.edso0.ru/6¢4997cf
3emn

32 SAKOHOMEPHOCTH CYIIIECTBOBAMIS 1 https://m.edso0.ru/c929ffbc
6uochepsl

33 YenoBeuecTBo B Onochepe 3emiu 1 https://m.edso00.ru/482d6168

34 (COCYIIECTBOBAMNE MPHPOAELI H 1 https://m.edsoo.ru/ee2b94a4
YeJI0BeYeCTBA

OBIIEE KOJIMYECTBO YACOB I10 34 o5

[MPOT'PAMME
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MPOBEPSIEMBIE TPEGOBAHUS K PE3YJIbTATAM OCBOEHHSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KJIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble MpeAMeTHBIE Pe3yJIbTAThl 0CBOEHHSI OCHOBHOM 00pa30oBaTeIbLHOM
NMPOrpaMMbl cpeHero 001ero 00pa3oBaHus

CdhopmupoBaHHOCTH 3HAHUI O MECTE M PO OMOJIOTHH B CHCTEME HAy4YHOTO 3HAHHUS
€CTECTBCHHBIX HayK, B (POPMUPOBAHUYU COBPEMEHHON €CTECTBEHHO-HAYYHON KapTHHBI
MHUpPa U HAYYHOT'O MHPOBO33PEHUS; O BKJIAJ€ POCCHICKUX U 3apyOEKHBIX YUEHBIX-
OHOJIOrOB B pa3BUTHE OHONOTHU; (PYHKIMOHAIBHONW TPaMOTHOCTH YeJOBEKa JUIs

PCIICHMA JKU3HCHHBIX 3aJ1a4

YMeHue packpblBaTh COJIEpKaHHE OMOJIOTMYECKUX TEPMUHOB U IOHSTUH: >KU3HB,
KJIETKa, OpraHu3M; Merabonu3M (OOMEH BEUIECTB M IpEBpalllEHUEe DSHEPIUH),
romMeocrtas  (camMoperyssuus), ypOBHEBas  OpraHu3alus  JKUBBIX  CHUCTEM,
CaMOBOCIIPOU3BEICHUE (PENPOAYKIMS), HACIEICTBEHHOCTh, U3MEHUYUBOCTb, POCT U

Pa3BUTHEC

YMeHue usnaratb OMOJIOrMYECKUe TEOPUH (KJIETOUHAs, XPOMOCOMHAs!, MyTallMOHHas),
3akonbl (I. Mennens, T. Moprana, H.J. BaBunoBa) u yueHus (0 UeHTpax
MHOrooOpa3usi M MPOUCXOXKAECHUS KynbTypHbIX pacteHuit H.M. Basunosa),

ONpEACIIATh 'PaHUIBI UX IPUMCHHUMOCTH K KUBBIM CUCTCMaM

YMeHne BIaneTh METOJlaMU HAy4YHOTO TO3HaHUS B Ouwosoruu (HaOMOICHHE U
ONMCAHUE MUBBIX CHCTEM, MPOLECCOB U SIBICHUI; OpraHu3alus U MpPOBEACHHUE
OMOJOTUYECKOTO HKCIEPUMEHTA, BBIIBMKEHHE TUMOTE3bl; BHISIBICHHUE 3aBHUCUMOCTH
MEXIY WCCIEeIYEeMbIMH BEIUYMHAMHU, OOBSICHEHHE TIOJYYEHHBIX pe3yJIbTaTOB,
WCIIOJIb30BAHHBIX HAYUYHBIX MTOHSTUH, TEOPHUI U 3aKOHOB; YMEHHE JIeJIaTh BBIBO/IBI HA

OCHOBAHUH IMOJTYYCHHBIX peBy.]'IBTaTOB)

YMeHuMe BbIIEIATh CYLIIECTBEHHBIE IPU3HAKN BUPYCOB, KJIETOK IPOKAPUOT U YKApHOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB; 0COOEHHOCTH MPOIIECCOB OOMEHa
BEUIECTB U IMPEBpALICHUS] SHEPTUU B KIETKe, (OTOCHHTE3a, IJIACTUYECKOTO H
SHEPreTH4eckoro OoOMEHa, XEeMOCHUHTe3a, MHUTO03a, Melo3a, OIUI0I0TBOPEHUS,

Pa3MHOKCHU A, THAWUBUAYAJIbHOT'O Pa3BUTUA OPraHU3Ma (OHTOTCHCS)

YMeHne MpuMeHsITh IOJTy9IeHHBIC 3HAHUS 1151 00BSICHEHUST OMOJIOTMYECKHX MIPOIIECCOB
U SBJICHUM, JUIS MPUHATHS MPAKTHUECKUX PEIICHUI B MOBCEIHEBHON JKU3HU B IIEIISAX
oOecrieyeHnss GE€30MAaCHOCTH CBOETO 37I0POBbS U 3[0POBbS OKPYXKAIOIIUX JIFOJEH,
COOITFO/IEHHsI HOPM TPaMOTHOTO TIOBEJCHHS B OKPYKAIOMIEH IPHPOTHOU Cpere;
MOHWMaHHE HEOOXOAMMOCTH MCIIOJIb30BaHMSI IOCTH)KEHUH COBPEMEHHON OMOJIOTHH H

OMOTEXHOJIOTUH IJI palfluOHAJIBHOTO ITPUPOAOIIOJIB30BAHUSA




YMenue pemaTh SJCMCHTAPHBIC TCHCTUYCCKHUC 3aJa4Yd Ha MOHO- U ,III/IFI/IGPI/II[HOG
CKpCIIMBAHUC, CLCINICHHOC HACJICAOBAHHEC; COCTABJIATH CXCMBIL MOHOI‘I/I6pI/II[HOI‘O

CKpC€IIUMBaHUA IJIA IPEACKa3aHus HACIICAOBAHUSA IIPU3HAKOB Y OPraHu3MoOB

YMeHue BBINMOMHATH Ja00OpaTOpHbIE W MpaKTHYECKue paboThl, coOMI0NaTh MpaBHia

pHu paboTe ¢ y4eOHBIM U J1a00paTOPHBIM 000pYAO0BaHUEM

YMeHne KpUTHUECKH OLIEHUBATh M HUHTEPIPETUPOBATH HH(OPMALIMIO OHOJIOTHYECKOTO
COJIepKAHUS, BKIIIOYAIOLIYIO0 IICEBIOHAYYHbIC 3HAHMS M3 PA3JIMUYHBIX HCTOYHUKOB
(CMHU, HayuHO-mOIYJsIipHBIE MAaTepuaibl); 3TUYECKUE AaCHEKThl COBPEMEHHBIX

HCCIIEIOBaHUI B OMOJOTHH, MEAUIIMHE, OMOTEXHOJIOTUH

10

11 KJIACC

VYMeHue cosgaBaTh COOCTBEHHbIE IHMCBMEHHBIE U YCTHBIE COOOIIEHHs, 00001mas
OMOJOrNYECKYI0 HH(POPMALINIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO HMCIIOJIb30BaTh

MOHSATUHHBIN anmapat OHOJIOTHH

Kon
MPOBEPAEMOro
pe3yJabrara

IIpoBepsiemble MpeIMeTHbIE Pe3yJIbTATHI 0CBOECHHSI OCHOBHOI 00pa3oBaTe/IbLHOI
NMPorpamMMbl CpeiHero oo01ero o6pa3oBaHus

CdopMupoBaHHOCTH 3HAHUI O MECTE M POJIM OMOJIOTMH B CUCTEME HAy4YHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (JOPMUPOBAHUHN COBPEMEHHOIN €CTECTBEHHO-HAYYHON KapTUHBI
MHUpa U HAy4HOTO MHPOBO33PEHUS; O BKJIAZE POCCUHCKUX U 3apyOEeKHBIX YUEHBIX-
OHOJIOTOB B pPa3BUTHE OMOJOTMH; (QYHKIMOHAIBHONM TIPaMOTHOCTH YeJOBEKa IJis

PEIICHHMA JKU3HCHHBIX 3aJa4

YMeHHne packpbIBaTh COJEp)KaHHE OHOJIOTMYECKUX TEPMUHOB M TOHATHUN: BHII,
MOMYJNSIIKsI, TEHO(POH[, SBOJIONUS, ABWXKYIIHE CUJIbl ((aKTOphI) 3BOJIOIUH,
MPUCTIOCOOJICHHOCTh OPraHMU3MOB, BHJI000pa30BaHME, HKOJOTMUYECKHE (HaKTOPBHI,
AKOCHCTEMA, MPOIYLUEHTbI, KOHCYMEHTBI, PEIYLEHTHI, UEMHA MUTAHUS, SKOJIOTHYECKast

nupamua, OMoreonenos, ouocdepa

YMenue wuznaratb Ouojoruueckue Teopuu (3BoirounoHHas Teopuss Y. JlapBuHa,
CUHTETHYECKas TEOpHUsl HBOJIOLMHK), 3aKOHBl UM 3aKOHOMEPHOCTU (3apObILIEBOTO
cxoacrBa K.M. Bapa, uepenoBanus riaBHbIX HallpaBJIEHUH U myTed 3Boarounu A.H.
CeseprioBa, yueHus o Ouocdepe B.M. Bepnanackoro), ompenensth TpaHUIBI HX

MMPUMEHUMOCTH K JKUBBIM CUCTEMaM

YMeHne BIaneTh METOJlaMH HAy4YHOTO TO3HaHWUS B Owosoruu (HAOMIOJCHHWE U
OTNMCAaHUE >UBBIX CHCTEM, TPOIECCOB U SIBICHHWI; OpraHU3als W TPOBEIACHHUE
OMOJOTUYECKOTO IKCIIEPUMEHTA, BBIIBIKEHUE TUIMOTE3bI; BHISIBICHHUE 3aBHUCUMOCTH

MCXKAY HUCCICAYCMbBIMU BCIWMYHNHAMU, 00BsCHEHHE IMMOJIYYCHHBIX PEC3YJIbTATOB,




HCIIOJIb30BAHHBIX HAYYHBIX HOHHTHﬁ, TCOpI/II\/‘I " 3aKOHOB; YMCHHUC [CJIATh BBIBOAbBI HA

OCHOBaHUU IIOJyYEHHBIX PE3YJIHTATOB)

YMeHue BBIIENATh CYIIECTBEHHBIC MPU3HAKUA CTPOCHUS OMOJIIOTMYECKUX OOBEKTOB:
BUJIOB, MOMYJSIUI, MPOIYIEHTOB, KOHCYMEHTOB, PEIYLEHTOB, OMOTEOIIEHO30B H
9KOCHCTEM; 0COOEHHOCTH IPOLIECCOB HACIEICTBEHHON N3MEHUYNBOCTH, ECTECTBEHHOIO
orbopa,  BMJI000pa30oBaHUs,  HPUCHOCOOJIEHHOCTM  OPraHU3MOB,  JIEHCTBUS
HKOJIOTHYECKUX (PaKTOPOB HA OPTaHU3MBI, MIEPEHOCA BEIIECTB U IMOTOKA SHEPIHH B
DKOCUCTEMAax, AaHTPONOIE€HHBIX M3MEHEHHMH B DJKOCHCTEMAaX CBOEM MECTHOCTH,

KpyroBOpOTa BEUIECTB U OMOr€OXMMUYECKUX LIUKIIOB B Onocdepe

10

YMeHne NpUMEeHATh MOTy4Y€HHbIE 3HaHUS ISl 00BSICHEHHS OMOJIOTrMYECKHX MTPOLIECCOB
U SIBJICHUH, JUISl IPUHSITUSA TPAKTUUECKUX PEIICHUN B MOBCEAHEBHON JKU3HM B LIEISAX
oOecrieyeHnss O€30MACHOCTH CBOETO 370POBbS U 3JI0POBBSI OKPYKAIOIIUX JIFOJCH,
COOJIIOJIEHHsI HOPM TPaMOTHOTO TOBEJCHHS B OKPY)KAIOLIEH IMPHPOTHOU Cpee;
MOHMMAaHUE HEOOXOJUMOCTH HCIOJIb30BaHUS JIOCTHXKEHUN COBPEMEHHOW OHOJIOTHH

1A paiuOHAJIBHOI'O ITPHUPOA0ITI0JIb30BAHUA

YMeHue peumaTrb 3JICMCHTAPHLBIC OMOJIOTUYECKHUE 3aJlauu, COCTABJIATb CXEMbI IICPCHOCA

BCHICCTB U OHCPIMH B 9KOCUCTEMAX (uerm HI/ITaHI/ISI)

YMeHHne BBIIOJHSTh na60paT0pHHe U IPAKTUYCCKUC paGOTLI, CO6.]'IIO,I[aTB IIpaBujia

npu paboTe ¢ y4eOHBIM U JTA00PATOPHBIM 000PYIOBAHHEM

YMeHMe KpUTHUECKHU OLIEHUBATh U MHTEPIPETHPOBATH HH(OPMALIHIO OHOJIOTHYECKOTO
COJIEp’KaHusl, BKIIIOYAIOIIYIO IICEBIAOHAyUYHbIE 3HAHUS U3 PA3IMYHBIX HCTOYHHMKOB
(CMH,  HayyHO-TIOMyJSpHBIE  MaTepHualbl);  paccMaTpuBaThb  IJIOOAJbHBIE
HKOJIOTHUECKUE MPOOJIEMBbI COBPEMEHHOCTH, (POPMUPOBATH MO OTHOUIEHUIO K HUM
COOCTBEHHYIO MO3UIINIO

YMeHue cozgaBaTh COOCTBEHHBIE NMHMCbMEHHBIE W YCTHBIE COOOLIeHHs, 00001as

6I/IOJ'IOFI/I‘IGCKYIO I/IH(I)OpMaI_II/II-O N3 HECKOJIBKHUX UCTOYHUKOB, 'PAMOTHO HCIIOJIB30BATh

MOHSTUHMHBIN anmnapar 6MoJI0TUU




ITPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

10 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COJIePKAHUS
1 buonorusa kak Hayka
11 buonorus — Hayka o xxuBo# npupoje. Poip Ouonoruu B GOpMUPOBAHUN COBPEMEHHOM HAYYHOM
' KapTUHbI Mupa. CucremMa OHOJIOTHYECKUX HAyK
12 Mertoabl MO3HaHMS KUBOM NPUPOAbI (HAOIIOAEHUE, SKCIEPUMEHT, OIUCAHHUE, U3MEpEHMUE,
' KJ1accuuKanms, MOJEITMPOBAHNE, CTATUCTHYECKAsE 00pabOTKa JaHHBIX )
2 JKuBsble cucTeMbl M UX OpraHu3alus
21 Xussle cuctemsl (OnocucTeMbI) Kak MpeaMeT u3yueHust ouosnoruu. CBoiicTBa OMOCUCTEM U UX
' pa3zHooOpasue
29 VYpoBHM OpraHu3any OHOCUCTEM: MOJIEKYISPHO-TeHETUYECKUH, KIIETOUHbIM, OpraHu3MEeHHBIH,
' MOMYJISILIMOHHO-BUI0BOM, 9KOCUCTEMHBIN, OMOCepHBIii
3 XUMUYECKUI COCTaB U CTPOECHUE KIETKU
XUMUYECKUI COCTaB KJIETKH. XUMUYECKUE 3JIEMEHThI: MAKPOAJIEMEHThI, MUKpO3JIeMeHThI. Bona
3.1 U MUHepasibHbIe BenlecTBa. DyHKIMK BOJBI 1 MUHEPAIbHBIX BeLIeCTB B kieTke. [lonaepxkanue
0CMOTHYECKOro OanaHca
benku. CoctaB u crpoeHue 0enkoB. AMMHOKHUCIOTHI — MOHOMeEpHI OenkoB. HeszameHumble u
3aMEHUMbIE AMHHOKHUCIOTHl. AMHMHOKHUCIOTHBIM COCTaB. YPOBHU CTPYKTYpbl O€JIKOBOIi
MOJIEKYJIbl (NIEpBUYHAsI, BTOPUYHAS, TPETUYHAs M UYETBEPTHUYHAS CTPYKTypa). XUMHUECKUE
3.2 cBoiicTBa 0eykoB. bruonornyeckue QyHKINHM OEIKOB.
®epMeHThl — Ouojoruueckue KaranuzaTopel. CTpoeHue QepMeHTa: aKTHBHBIM LIEHTD,
cyoctpatHas crneuu¢uuHocts. Kodepmentsl. Butamunbel. Otinuuuss  ¢GepMEHTOB  OT
HEOPraHWYECKUX KaTaJIn3aToOpOB
VYraeBoasl: MOHOcaxapuabl (Tr0Ko3a, pubo3a W Je30Kcupu003a), aucaxapuabl (caxaposa,
JaKTO3a) W TOJUcaxapuabl (Kpaxmaj, TIWKOTeH, IeJUTi0I03a). buonorndyeckue (QyHKIIUU
33 YTJIEBO/IOB.
JMnuapl: TpUTIHLEpUIB], cTepousl, Gocomunuasl. ['uapodmisHo-rHIpodoOHBIE CBOICTBA.
buonornueckue Gpynkiun aunuaos. CpaBHEHHE YIIIEBOIOB, OEIKOB U JIUIHJIOB KaK HCTOYHHUKOB
SHEPTUU
3.4 Hyxneunosbie kucnorel: JJTHK um PHK. Hykneotuasl — MOHOMEpBI HYKJIEMHOBBIX KHCIOT.
' Crpoenue u pynkunu JHK. Ctpoenune n pynkunu PHK. AT®: ctpoenue u pyHkuu
3.5 [uronorus — Hayka o kietke. Kinerounast reopus. MeTo bl H3y4eHUsI KJIETOK
36 Krnerka xak nenoctHas sxuBasg cuctema. OOIIMe NMpHU3HAKK KIETOK: 3aMKHYTas Hapy)KHas

MeMOpaHa, mosekyinsl JIHK kak renerndeckuii anmnapar, cuctema cuHTe3a Oenka




3.7

Tumbl  KIETOK:  JyKapuoTHyeckass W INpokapuoTHueckas. (OCOOEHHOCTH  CTPOEHHS
IIpoKapuoTHuYecKoil kietku. Knerounas crenka 6akrepuii. CTpoeHUE 3yKapuOTUYECKOM KIIETKH.

OCHOBHBIE OTJUYHS PACTUTEILHOM, )KUBOTHOW U TPUOHOM KIICTKH

3.8

[ToBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHAS CTCHKA, TJIMKOKAIMKC, WX (DYHKIIHH.
[Ina3matuyeckas MemOpaHa, e€ cBoiWcTBa M (yHKuuu. [uTornasma u e€ oOpraHoumbl
OnHoMeMOpaHHbBIE OpPTaHOUABl KJIETKU: dHAoIuIazmaTudeckas cerb (DI1C), ammapar I'onbmkwy,
nu3ocoMbl. [lonyaBTOHOMHBIE OpraHOU[IBI KJIETKU: MUTOXOHJAPHUM, IacTujbl. [Ipoucxoxnenue
MUTOXOHAPUN W Tuiactun. Buabl mmactun. HemeMOpaHHBIE OpPraHOWIIBI KJIETKU: PHOOCOMBI,

KJI€TOYHBIN LOEHTP, pPECHUYKH, KT'YTUKH. (-DYHKI_[I/II/I OpPraHoMa0B KJICTKH. Bxmrouenust

3.9

3.10

4.1

Snpo — perynatopHblii neHTp kieTku. CTpoeHue siapa: saepHas 00010YKa, KapHoIla3Mma,

XPOMAaTHH, SAPBIIIKO. XPOMOCOMBI
TpancnopT BeliecTB B KIETKe
KuzHenesTenbHOCTh KIETKH

OOMeH BemecTB, WJIM MeTa0OMM3M. ACCUMIIIAIMSA (TUTACTHYECKUH OOMEH) M JTUCCUMIIISIINS
(oHepreTuyeckuii 0OMEH) — JIBE€ CTOPOHBI €AMHOTO Ipolecca Meradonu3ma. Tumbl oOMeHa
BEIIECTB: aBTOTPOQHBIN U reTepoTpoPHBINA. Posib hepMeHTOB B 0OMEHE BEIIECTB U ITPEBPAIICHUH

OHCPI'MH B KIICTKE

4.2

4.3

@®otocunte3. CaeroBass u TemHOBass (a3el  QorocuHTe3a. Peakmum  dotocunTesa.
DddexTuBHOCTh hoTOCHHTE3a. 3HAUEeHUE POTOCUHTE3A AJIs )KU3HH Ha 3emuie. BiusHue yciaoBuii
cpensl Ha (OTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocHHTe3. XeMOCHUHTE3UpYIoIINe OaKkTepun. 3HaU€HUEe XEMOCHHTE3a JUIsl )KU3HU Ha 3emJie
DHepreTU4YecKuii 0OMeH B KIIeTKe. PacuieruieHre BEIIeCTB, BBIICICHUE U aKKYMYJIHPOBAaHUE
SHEPTUM B KJIETKE. DTalbl YHEPreTHYeCKOoro oOmeHa. [nmkomm3. BpoxeHue u ero BHIBL

KI/ICHOPOHHOC OKHCJICHHUEC, UJIN KIICTOYHOC JbIXaHUC. a(b(beKTI/IBHOCTB OHEPICTUYICCKOTO oOmeHa

4.4

4.5

5.1

Peakuuu matpuunoro cunresa. ['enernueckas unpopmanus u JJHK. Peanuzanus renernueckoit
uHpopManuu B KieTke. ['eHeTnyeckuii ko u ero cBoiicTa. TpaHCKpUIIMS — MATPUYHBIN CUHTE3
PHK. Tpancnsanus — Ouocunte3 Oenka. KoaumpoBanume amuHokuciaor. Pomb pubocom B

OnocuHrese OenKa

Heknerounsie ¢opmbl xu3Hu — BHpychl. Mctopusi otkpeitusa Bupycos (.M. MBanoBckwii).
Oco0OeHHOCTH CTPOCHHUS M KU3HEIEATeNbHOCTH BUpycoB. baktepuodaru. bone3nn pacrenuii,
KMBOTHBIX U UYEJIOBEKa, BbI3bIBaeMble BUpycaMu. Bupyc ummyHoedunura yenoeka (BUY) —

Bo30yautens CIINa. ITpodunakTuka pacnpocTpaHeHUs] BAPYCHBIX 3a00JIeBaHUIA
PasMHOXEHNE U MHAUBUAYAIbHOE Pa3BUTHE OPIraHU3MOB

Knerounblif 1MKI, WO SKU3HEHHBIM 1UKI kieTku. Murepdasa u mwurto3. Ilpoueccsl,
npoTekaromue B uHTepdasze. Permkanus — peakuuss marpuunoro cunte3a JJHK. Ctpoenue

XPOMOCOM. XPOMOCOMHBIN Ha0Op — KapuOTHUN. JIUTUIOWIHBIN U TaIIONMIHBIA XPOMOCOMHBIE




5.2

5.3

HaOopsl. Xpomatuabl. [{uTonornueckue OCHOBBI Pa3MHOKEHHUS U UHAWBHUYaTbHOTO PA3BUTHUS
OpraHHU3MOB.
Henenue xierku — muto3. Craguu murtosa. [Ipoiiecchl, mpoucxoasiue Ha pa3HbIX CTAIUAX

MUTO3a. bronorndeckuii CMBIC MHTO3a

(DOpMBI Pa3MHOXKCHHA OpPraHU3MOB: Oecroyioe M IOJIOBOE. BI/I,Z[I)I OecroJioro Pa3MHOXKCHUAA:
JCJICHUEC HaABOC, IOYKOBAHHMEC OJHO- M MHOI'OKJIICTOYHBIX, cnopoo6pa30BaHHe, BCIrecTaTUBHOC

pa3MHOkeHue. MckyccTBEHHOE KJIOHHPOBAHNUE OPraHU3MOB, €r0 3HaYEHUE JUIsl CEIEKIUU
[TosoBO€E pa3MHOXKEHUE, €TO OTIIMYUSA OT OECIOIOTO.
Metios. Cranuu Meriosa. [Ipoteccsl, mpoucxoasiiue Ha cTaausx meiosa. [loBenenue xpoMmocom

B Meio3e. Kpoccunrosep. buosornyeckuii CMbICH U 3HaY€HUE Mel03a

5.4

5.5

I'ameTorenes — mpormecc 00Opa3oBaHUsS TOJIOBBIX KJIETOK Y JKUBOTHBIX. [lOJNOBBIE >Keye3bl:
CEeMEHHUKHU U siMyHMKH. OOpa3oBaHUE U Pa3BUTHE IOJIOBBIX KJIETOK — ramer (CoepMaTo3ouj,
AWLEKIeTKa) — chepMaToreHe3 M ooreHe3. OCOOEHHOCTH CTPOCHHUs SHIEKIETOK U

criepmaTo3onoB. OmionorBoperue. [lapreHorenes

WupuBuayansHOe pa3BUTHE (OHTOTEHE3). DOMOpPHOHAIBHOE pa3BUTHE (IMOpHOTEHE3). DTarbl
3M6pI/IOHaJ'II>HOFO PAa3BUTHA Y TIO3BOHOYHBIX JKUBOTHBIX: I[pO6JIeHI/I€, racTpyjanusa, OpralHorcHes.
IToctamOpuoHanpHOE pa3BUTHE. THIIBI MOCTIMOPHMOHAIBHOTO PA3BUTHS: MPSAMOE, HENpsMoe
(TmunHOYHOE). BnusHue cpeabl Ha pa3BUTHE OPraHU3MOB; (PAKTOPBI, CIIOCOOHBIC BBI3BIBATH
BPOXIAEHHBIE YPOJCTBA.

Poct u pasButne pacreHmii. OHTOT€HE3 IBETKOBOTO PACTEHHS: CTPOCHHE CEMEHH, CTaJluu

Pa3sBUTHA

HacneacTBeHHOCTh M H3MEHUYHMBOCTD OpraHu3MoB

6.1

6.2

[Ipenmer u 3anaun reneTuku. Mictopus pa3BuTHs reHeTUKH. Briax poccuiickux U 3apy0esKHbIX
yUY€HBIX B pa3BUTHE T'€HETHKU. MeTo/bl TeHEeTHUKH (TMOpUA0IOrHYeCKHd, INTOTeHETHYECKUH,
MOJIEKYJISIpPHO-TeHeTHUeCKUii). OCHOBHbIE TeHeTHUYeCKHe MOHATUA. ['eHeTndeckas CHUMBOJIMKA,

HCIIOJIB3YyEMasd B CXEMax CerHII/IBaHI/Iﬁ

3aKOHOMEPHOCTH HaCJIeIOBaHUs MPHU3HAKOB, ycTaHoBleHHbIe ['. Menaenem. Monorubpuanoe
CKpelIuBaHue. 3aK0H eIMHO00pa3usi THOPUIOB MIEPBOTO MOKOJIeHUs. [IpaBuIo TOMUHUPOBaHUSI.
3aKkOH paculeluieHus MNpuU3HAKoB. [umore3a uyucToThl ramer. [lomHoe W HemosiHOE
JIOMUHHUPOBaHUE.

JuruOpugHoe  CKpemMBaHWE.  3aKOH  HE3aBUCHMMOTO  HACIIEJOBAaHWUS  IPU3HAKOB.
[{utoreHeTn4ecKne OCHOBBI AUTHOPUIHOTO CKPEIIMBAHHS. AHATU3HPYIONIEE CKpPEIIMBAHUE.

Hcnons3oBaHue AHAIUBUPYIOUICTO CKPCIIUBAHUA IJIA ONIPCACICHUA I'CHOTHUIIA ocobu

6.3

CueruienHoe HacienoBanue npusHakoB. Pabora T. Moprana mo clerieHHOMY Hacle0BaHUIO
reHoB. Hapylienue cuemyieHdsi TeHOB B Pe3yJIbTaTe KPOCCHHIOBEpa. XPOMOCOMHAs TEOPHs

HacJIeACTBEHHOCTH. | eHeTHUeCcKue KapThI.




I'enetuka 1moina. XpOMOCOMHOC OnpeCACIICHUC TI10J1a. AyTOCOMLI U TIOJIOBBIC XPOMOCOMBI.
I'omorameTHbie u rereporaMeTHbIC OPraHU3MBbI. HaCHeI{OBaHI/Ie IMPU3HAKOB, CHCIIJICHHBIX C

I10JIOM

6.4

6.5

6.6

7.1

N3menunBocTh. Buibl M3MEHUMBOCTU: HEHACIIEJCTBEHHAs] M HacielcTBeHHas. Poib cpennl B
HEHACJIEJICTBEHHOW HW3MEHYMBOCTH. XapaKTepUCTUKa MOAU(PUKANUOHHON HN3MEHUYHBOCTH.
Bapuanuonsslii psg u BapuanuonHas kpusas. Hopma peakiuu npusnaka. KonnuectBeHHbIE U

KayeCTBEHHBIC MMPU3HAKU M UX HOpMa peakiuu. CBOHCTBa MOIU(PUKAITMOHHONW N3MEHUYUBOCTH

Hacnencreennasi, Wiy reHOTUIIMYECKAs, K3MEHYMBOCTh. KoMOMHATHBHAS M3MEHYMBOCTE. Meiio3
Y TOJIOBOM MPOIECC — OCHOBA KOMOMHATUBHON M3MEHUYMBOCTH. MyTalmoOHHAs U3MEHYUBOCTD.
Knaccudukanuss Mmytanuii: TeHHbIE XpOMOCOMHBIE, T€HOMHBIE. YacToTa ¥ MPUYHUHBI MyTaIlHi.
Myrtarenssie (pakTopbl. 3aKOH TOMOJIOTHYECKUX PSIIOB B HacleACTBeHHON m3MeHunBoctu H.U.

BasusioBa

I'enetuka 4enoBeka. Kapuorun yenoBeka. (OCHOBHBIE METOJIbI TE€HETHUKH YeEJIOBEKa:
TCHEAIOTUYECKUN, OJM3HEIOBBIM, IUTOTCHETUYECKUM, OUOXUMHUUYECKHH, MOJCKYJISIPHO-
reHeTudeckuid. CoBpeMEHHOE OIpeAesiCHHe TEHOTHIA: IMOJHOTEHOMHOE CEKBEHHPOBAHUE,
TCHOTHIMPOBAaHKWE, B TOM uucie ¢ nomompio [I[IP-ananu3a. HacnencrtBenHble 3a0o0ieBaHMS
YeJIOBeKa: TEHHbIC OOJIe3HW, OOJIE3HM C HACJICACTBEHHOH MPeapacroioKeHHOCTHIO,
XpoMocoMHbIe Oose3nn. ComMaTH4eCKMe M TEeHEepaTUBHbIE MyTanuu. [IpuHIMIBI 310pOBOTO
oOpa3a KW3HU, JUATHOCTUKH, MPO(UIAKTUKHA U JICUCHUS TCHETUYECKUX Ooie3Hei. Memuko-
T€HETUYECKOE KOHCYJIbTUPOBAHHE. 3HAUECHUE MEAMIIMHCKOM T€HETUKH B MPEIOTBPAILCHUH U

JICYCHUH TeHETHYCCKHUX 3a00JIeBaHUM YelIOBEeKa
CCJ'ICKI_[I/IH OpTraHHU3MOB. OCHOBBI OMOTEXHOJIOTHH

Cenexkuusi Kak Hayka M Ipolecc. 3apOoKIE€HUE CEelNeKUUU W JoMmectukanusd. Yuenue H.U.
BaBuioBa 0 LEHTpax NPOUCXOXKAECHUS U MHOrooOpas3usi KyJbTYypHBIX pacTeHui. LleHTpbl

MPOUCXOKACHUA JOMAIIHUX KHUBOTHBIX. COpT, nopoaa, mirtaMm

7.2

CoBpeMeHHbIE METO/IbI CeNeKIIMU. MaccoBbIi U UHIUBUYaIbHBINA OTOOPHI B CENIEKIIMU PACTECHHM
1 KUBOTHBIX. OlleHKa 3KcTepbepa. BIM3KOpoACTBEHHOE CKpeluMBaHue — MHOpUAMHT. Yucras
muaua. CkpeluBaHMe YUCTBIX JMHUIM. ['etepos3uc, wnm rubpunHas cuna. HepoactBenHoe
CKpeliuMBaHue — ayrOpunuHr. OtnanéHHas rubpuauzanus u e€ ycrnexu. VcKyccTBEHHBIH
MyTareHe3 M IOJYy4eHHE IMOJIUIUIONJI0B. JIOCTH)KEHMSI CENeKIMM pacTeHUM, YXUBOTHBIX H

MHUKPOOPTaHNU3MOB

7.3

buoTtexHonorus kak oTpacib TMPOU3BOJACTBA. ['€HHAs WHXKEHEpUs. OTalbl CO3JAaHUsA
pexomOunantHoit JIHK u TpancreHHbIXx opraHu3MoB. Kiierounas wumkeHepus. Knetouynsie
KYJIbTYpbl. MUKpPOKJIOHAJIbHOE pa3MHOXeHUE pacTenuil. KinonupoBaHue BEICOKOIPOYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OpPraHU3MOB. OKOJOTHYECKHE M JTHYeckue mnpodiaemel.. MO —

TFeHETUYECKU MOIU(UIIPOBAHHBIE OPraHU3MbI



11 KJIACC

Kon

11

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

DBOIOIMOHHAs OHOJIOTHS

DBOIIIOLIMOHHAS TEOPUS M €€ MECTO B OMOJIOTHU.

CunerenbcTBa 3BOMIONMH. [laneoHToNOrMYECKre: MOCIeA0BaTEeIbHOCTh MOSBICHHS BUAOB B
MAJICOHTOJIOTUYECKONM JIETONUCH, TepexonHbie Qopmbl. buoreorpaduyeckue: CXOACTBO H
pasznuuue ¢ayH U (GIOop MATEPUKOB M OCTPOBOB. DMOPHOJIOTMYECKHE: CXOACTBA U Pa3IUYuUs
3M6pI/IOHOB Pa3sHbIX BHUIAOB IIO3BOHOYHBIX. CpaBHI/ITeJIbHO-aHaTOMquCKHeZ T'OMOJIOTHYHBIC,
aHaAJIOTUYHbIE, PYJAUMEHTAapPHbIE OPTaHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUYECKHE: CXOJICTBO

MEXaHHU3MOB HACJICACTBCHHOCTHU 1 OCHOBHBIX MEeTa00INYECKUX HyTeI\/JI Y BCE€X OPraHu3smMoB

1.2

OpomonmonHas teopus Y. Jlapsuna. [Ipennocsliky BOZHUKHOBEHUS AapBUHU3MA. J[BIOKyIIKeE
CHJIBl 3BOJIOIMM BUAOB 10 JlapBuHYy (M30BITOYHOE pPa3MHOXKEHHE IPU OrPAaHUYEHHOCTH

pecypcoB, HeolpeaeIEHHasE U3MEHYHBOCTH, OOpH0a 3a CyIIECTBOBaHUE, ECTECTBEHHBIN 0TOOD)

1.3

14

Cunrernueckast teopusi sBomonuu (CTD) u OCHOBHBIE €€ MOJIOKEHUS. MUKPOIBOIIOLMSL.

[Tomymsius Kak eMHKUIA BUA U SBOTIOIUI

JBwxymme cuibl ((akTopbl) SBOMIONUU BUAOB B IMpHpoae. MyTallMOHHBIA MpOLECC H
KOMOMHATHBHAsI M3MEHYHMBOCTh. [lOMYISIIMOHHBIE BOJMHBI WM Jpeid TeHoB. M3omsanus u
murpaius. EcrecTBeHHbI 0TOOp — HampaBisomui GpakTop Boaonrnu. DopMbl €CTECTBEHHOTO
otOopa.

[IpucnocoOaeHHOCT, OPraHW3MOB KaK pe3ynbTaT 3Bojtoiuu. [Ipumepbl mpucnocobieHuit y
OopraHu3mMoB. ApoMop(O3bl U UNOATATITAIIHH.

Bun wu BumooOpazoBanue. Kputepunm Buga. OcHoBHble GOpMBI  BUA000Opa30BaHUS:

reorpaduueckoe, IKOJIOTHIecKoe

1.5

MaKpOC)BOJ'IIOI_II/ISI. (DOpMBI 9BOJJIIOIHNHA (I)I/IJ'IGTI/I‘IGCKEUI, JAUBCPICHTHAA, KOHBCPICHTHA,

napajuienpHas. HeoOpaTuMocTh 3BONIOIMH

Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 3eMile

2.1

JloHayuHbIe MpeACTaBIEHUS O 3apOXKACHUN KU3HU. HayuHble rHIOTe3b BOSHUKHOBEHUS KU3HU
Ha 3emie: alOuoreHe3 W maHcIepMHsa. XHUMHYECKash »JBOJIOLUSA. IJKCIEPUMEHTAIbHOE
MOATBEPK/IEHNE XUMHUYECKOW sBomonuu. HauanbHble 53Tanbl OHMOJIOTMYECKON 3BOJIOLUU.
I'mnore3za PHK-mupa. IlepBrie kinetku 1 ux 3Bostonns. PopMupoBaHHE OCHOBHBIX MPYIII )KUBBIX

OpraHu3MOB

2.2

PazBuTue xu3Hu Ha 3emuie o 3paM u niepuogaM. Karapxeii. Apxenckas v poTepPO30McKas Hpbl.
[Taneo3olickas pa U e€ mepuonbl: KeMOPHICKHUIA, OPAOBUKCKUNA, CHIIYPUICKHMA, NEBOHCKUH,

KaMEHHOYTOJIbHBIH, IEpMCKUI. Me30301CcKasi 3pa U €€ MEPUObl: TPHACOBBINA, FOPCKHM, MEJIOBOM.




2.3

KaiiHo3olickass 2pa M €€ nepuoAbl: MaJCOrCHOBBIN, HEOICHOBBIN, aHTPOIOTEHOBBIH.
XapakTepucTUKa KIMMara M TeOJIOTMYECKUX MpoueccoB. (OCHOBHBIE JTalbl 3BOJIIOLHUU
pPacTUTENILHOTO M JKUBOTHOTO MHpa. ApomMopdo3bl y pacTeHUid W KHUBOTHHIX. [losiBieHue,

PacCuBET U BBIMUPAHUEC I'PYIIIT JKUBBIX OPraHU3MOB

Cucrema OpTraHU4YC€CKOIo MUpa Kak OTPaX€HHUE 3BOJIFOLH. OCHOBHBIE CHCTEMaTHUECKHIE IrpyHniIibl

OpraHu3MoOB

2.4

OBosronus yenoBeka. AHTPONOJIOTUS Kak HayKa. PazButue npeacraBieHuil 0 NPOUCXOKICHUH
yenoBeka. MeTopl U3ydeHus: aHTponorene3a. CXoACTBa M pas3ivuus 4YeJoBeKa M >KUBOTHBIX.
CucremMaTu4eckoe MOJ0KEHHE YETI0BEKa.

JBrxyue cuibl (pakTopsl) aHTponoreHesa. HacnencrseHHas N3MEHYMBOCTh M €CTECTBEHHBIN

ot6op. OOmEeCTBeHHBIN 00pa3 KU3HHU, U3TOTOBICHUE OPYIUI TPY/AA, MBIIJICHHE, PEYb

2.5

2.6

3.1

3.2

OcCHOBHBIE CTaJUU U BETBU IBOJIIOIIUYU YEIOBEKA: aBCTPATIONUTEKH, YemoBeK yMenblii, YemoBek
npsaMoxosamui, Yenoek Heanaepranbckuii, YemoBek pazyMubiil. Haxonku uckomaembix
OCTAHKOB, BPEeMsI CYIIIECTBOBAaHMsI, 00JIaCTh pacipocTpaHeHus, 00bEM TOJOBHOTO MO3Tra, o0pas

JKHU3HU, OpyAus

UYenoseueckne packl. OCHOBHBIE OOJBIINE pachl: €BpOIEeOuaHasi (eBpasuiickasi), HErpo-
aBCTpajoujgHas  (9KBaTOpHalbHAas), MOHTOJIOMAHAs  (a3uaTCKO-aMepuKaHcKas). YUepTol
MPUCIIOCOOJICHHOCTH TPEJICTABUTENCH YENOBEUECKMX pac K YCIOBHSIM CYIIECTBOBAHHUSI.

EnunctBo uenoseueckux pac. Kpuruka pacuzma
OpranusMsl 1 OKpyXarouas cpeaa

DKoJoTUsl KaK Hayka. 3a/ladyd U pas3felibl HKOJIOTUH. MeTOAbl SKOJIOTHYECKUX HCCIIECTOBAHHM.
DKoJioruueckoe MupoBo33penue. Cpenbl 00MTaHUsI OPraHU3MOB: BOJIHASI, HA3€MHO-BO3/IyIITHAS,

IIOYBCHHAs, BHYTPHOPTraHU3MCHHAs

Okonornyeckue ¢akropsl. Kiaccudukanus 5SKoIOTHYecKUX (AKTOpoB: aOuMOTHUECKHE,

OMOTHYECKHE U aHTpoNoreHHbIe. J(elicTBHE IKOJIOTHYECKUX (PaKTOPOB Ha OPraHU3MBI

3.3

3.4

3.5

AOGuoTtndeckue (akTOphl: CBET, TEMIIepaTypa, BIaxHoCcTh. DoTonepuoansM. [Ipucnocodnenus
OpPraHU3MOB K JIeHCTBHIO aONOTHYECKHX (aKTOPOB. bruonoruueckue puTMbl

buotnueckue Qakropsl. Buabl OMOTHYECKHUX B3aMMOJICHCTBHI: KOHKYPEHIIUS, XUITHUYECTRO,
Napa3uTU3M, MYTYaJId3M, KOMMEHCATU3M (HaxJIEOHWYECTBO, KBAPTHPAHTCTBO), AMEHCAIIU3M,
HeHTpamu3M. 3HaueHue OMOTHMYECKHMX B3aHMMOJEHCTBHI [JIs CYLIECTBOBAHMSI OPraHU3MOB B
MPUPOJTHBIX COOOIIECTBAX

OKOJIOTUYECKHE  XapaKTepUCTHKU  monyiasuuu. (OCHOBHBIE — IIOKA3aTeNM  MOIYJISALMH:
YUCJIEHHOCTh, IIOTHOCTh, POXKIAEMOCTb, CMEPTHOCTb, NPHUPOCT, MUrpanusd. JnHammuka

YUCJIICHHOCTHU MOITYJIAIUNA U eé peryisusa




COO6H_I€CTBa 1 3KOJOTMYCCKUC CUCTEMbBI

4.1

4.2

Coo0rmiecTBo opraHu3mMoB — O6uoreHo3. CTpyKTypbl OMOIICHO3a: BUIOBAs, MPOCTPAHCTBEHHAS,

Tpoduyeckas (rumieBas). Bunbi-nomuaanTel. CBsi3u B OUOIIEHO3€

Dkojoruueckue cuctembl (9kocuctembl). [lonste 00 »skocucremMe u  OUOreoleHO3eE.
OYHKIMOHAIBHBIE KOMIOHEHTBHl 3KOCHUCTEMBI: MPOAYLEHThI, KOHCYMEHTBI, PEIYLEHTHI.
KpyroBopor BemiecTB M MOTOK SHEPrUM B SKOocUcTeMe. Tpoduueckue (NUIIEBBIE) YPOBHH
skocuctembl. [lumessie memu u ceT. OCHOBHBIE TOKAa3aTelNW JKOCHCTEMBI: OHoMacca,
MPOAYKIHS. DKOJIOTMYECKUE MUPAMUIBL: MPOMYKIUH, UYUCICHHOCTH, Omomacchl. CBoOMCTBa

9KOCUCTEM: YCTOMYUBOCTb, CaMOpErysiuusl, pazsurue. Cykueccus

4.3

4.4

[Ipuponubie 3KOCHUCTEMBI. JKOCHUCTEMBI 03€p W peK. OIKOCHUCTEMa XBOWHOTO WJIH
IIMPOKOJIMCTBEHHOTO Jieca.

AHTpPOIIOTEHHBIC IKOCHCTEMBI. ATPOIKOCHUCTEMBI. YPOOIKOCUCTEMBI. buojorudeckoe w
X035IIICTBEHHOE 3HAaYEHHE arpOdKOCHUCTEM B YPOOIKOCHCTEM.

buopasnooOpasue kak ¢akTop yCTOWYMBOCTH 3KocucTeM. CoxpaHeHHEe OHOJOTHYECKOTO
paszHooOpasus Ha 3emiie

VYuenue B.M. Bepnaackoro o 6mocdepe. I'panuisl, coctaB u cTpykrypa omocdepsl. XKXusoe
BemiectB0O U ero (QyHknuu. OcobeHHOcTH Ouocdepbl Kak TI00anbHOW HSKOCHUCTEMBI.
JluHamuueckoe paBHOBecMe W oOpaTHas CBs3b B Ouochepe. KpyroBopoThl BemiecTB
OMOTeOXMMHYECKHE ITUKIIBI 3JIEMEHTOB (yriepoza, a30Ta). 30HaIbHOCTh Onochepsl. OCHOBHBIE

OMOMBI CyIIN

4.5

UenoseuectBo B Onocdepe 3emuin. AHTpONOTEHHBbIE M3MeHeHUusi B Ouocdepe. ['mobanmbHbIE
AKOJIOTHYECKUE TTPOOIIEMBI.
OcHoBa palMOHAJIBHOTO YIpaBJICHUS TMPUPOJHBIMH peCypcaMHd U UX HCIOJb30BaHUE.

JlocTrkeHust GMOJIOTHH U OXpaHa MPUPOIbI




YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

* buonorus, 10 knacc/ [Naceunuk B.B., Kamenckuit A.A., Py6rios A.M. u np.; [Tox pepakueit
[Taceunuka B.B. AkimonepHoe obmiectBo «M3garensctBo «IIpocBemnieHmer
* buonorus, 11 kmacc/ [Naceunuk B.B., Kamenckuit A.A., Py6rios A.M. u np.; [lox penakiueit

[Taceunuka B.B. Axuunonepnoe obmectBo «M3narensctBo «lIpocsenienne»

METOJAUYECKHUE MATEPUAJIBI J1JISA YUUTEJIA

1.
https://edsoo.ru/Primernaya_rabochaya_programma_osnovnogo_obschego_obrazovaniya_predmeta_Bio
logiya_proekt_.htm Ipumephas pabouas mporpaMma OCHOBHOT0OOIIEr0 00pa30BaHMsI TPEeIMETa
«buonorusi» 0a30BbIA YPOBEHb.

2. https://content.edsoo.ru/case/subject/1/ - UnTepakTHBHBIC METOANYCCKHE MATCPHAIIBI IS

METOAMYECKOU MOAEP>KKH 00pa30BaTeIbHbIX OpraHu3ainiil.

https://eds0o0.ru/GOTOVITSYa_K_PUBLIKACII_Prepodavanie_estestvennonauchnih_predmetov_v_us
loviyah_obnovleniya_soderzhaniya_i_metodov_shkolnogo_obrazovan.htm - IIpenonaBanue
CCTCCTBCHHO-HAYYHBIX ITPEAMCETOB B YCJIOBUAX 06HOBJ’IGHI/I5[ COACPpIKaHUA U MECTOJJOB HIKOJIBHOT'O
oOpazoBaHus.

4,
https://edsoo.ru/Metodicheskie_rekomendacii_po_organizacii_i_provedeniyu_biologicheskogo_eksperi
menta_na_urokah_biologii_0.htm - Meroandeckue pekoMeHIAIMH IO OPTaHU3AIIUH U TIPOBEICHUIO
OMOJIOTMYECKOT0 IKCIIEPUMEHTA Ha YPOKaxX OMOJIOTHH.

5. https://edsoo.ru/Biologiya.htm - [IpoexTupoBaHie COBPEMEHHOTO YPOKa OHOJOTHH

6. https://edsoo.ru/Tipovoj_komplekt_metodich_16.htm - TumoBo# KOMIJIEKT METOIUUECKUX

JIOKYMEHTOB.



7.
https://edsoo.ru/Metodicheskie_rekomendacii_po_organizacii_i_provedeniyu_biologicheskogo_eksperi
menta_na_urokah_biologii_0.htm - Meroandeckue peKOMEHIAIMH 110 OPraHU3aIluK U IIPOBEICHUIO
OHOJIOTHYECKOTO OKCIICPUMCHTA Ha ypoKax OHOJIOTHUH.

8. https://edsoo.ru/Metodicheskie_posobiya_i_v.htm - Meroauueckue mocoOus 1 BUAEOYPOKH

U D®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU UHTEPHET
1. IIOP na nopraie https://m.edsoo.ru
2. I1OP na noprane YUU.PY

3. LOP na noptaiie Mos mikona






