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INOACHUTEJIBHAA 3ATINCKA

PaGouas mporpamma no 6uonoruu aist 10-11 kmaccoB (6a30BbIN YPOBEHB) SIBISICTCS
COCTaBHOM 4acThI0O OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbI CpEeIHEro 001Iero o0pa3zoBaHus
(OOIT COO) MAOY COII Ne 48 ropona TroMeHu u cocTaBieHa Ha OCHOBE:

1. 3axona P® «O06 obpazoanuu B Poccuiickoit @enepanun» ot 29.12.2012 No273-
@3 (B IeHCTBYIOIIEH pEAaKIINH);

2. Ilpukxaza Munmnpocsemenuss Poccun «O  (denepanbHOM TOCYZapCTBEHHOM
00pa3zoBaTebHOM CTaHJAPTE OCHOBHOTO 001Iero oopazoBanus oT 31.05.2021 No287x;

3. Ilpukazom MunuctepctBa npocsenieHus Poccuiickoit @enepanuu ot 18.07.2022 Ne
568 «O BHeceHMHM U3MEHEHHH B (enepaabHbIii TOCylIapCTBEHHBIH 00pa30BaTEeNbHBIN
CTaHJapT OCHOBHOTO 00Iero o0pa3oBaHMs, YTBEP)KIEHHBIM mpukazoM MUHHUCTEpCTBA
npocseuienus Poccuiickoit ®@enepanuu ot 31 mas 2021r. Ne287».

4. Ilpukaza MunuctepctBa npocBemnieHus P® «llopsajiok opraHuzanuvu
OCYIIIECTBJIEHUSI 00pa30BaTEAbHON JESITEJbHOCTH IO OCHOBHBIM 00111€00pa30BaTelbHbIM
nporpaMMaM - o0pa3oBaTeNbHBIM [IPOrpaMMaM HayalbHOrO OOIIero, OCHOBHOTO OOIEro u
cpefiHero oOuiero oOpa3oBaHMsl, YTBEPXKICHHbIM NpUKa3oM MuHucTepcTBa 00pa3oBaHUs U
Hayku Poccuiickoit ®enepanuu ot 22.03.2021 r. Ne 115» (B neiicTByromieil peakiium);

5. Ilpukaza Munucrepctsa npocsemenust Poccun ot 07.10.2022 Ne888 «O BHeceHuu
u3MeHeHui B [Topsaok opraHu3anuu U OCYIIECTBICHUS 00pa30BaTENbHON NEATEIBHOCTH 10
OCHOBHBIM 00pa30BaTENIbHBIM IMpPOrpaMMaM - 0Opa3oBaTelIbHBIM MPOTrpaMMaM HadalbHOTO
0011ero, OCHOBHOI'O OOLIET0 U CpeHEro o01ero oopa3oBaHus;

6. Ilpukaza MunucrepctBa mnpocsemienuss Poccun ot 02.08.2022 Ne 653 «O6
YTBEpXKACHUH  (elepalbHOrO TIEpedHs JJIEKTPOHHBIX  OOpa30BaTEIbHBIX  PECYPCOB,
JOMYUIEHHbIX K HCIOJb30BAHUIO TMPU  peaju3alli HUMEIOIIMX TOCYAapCTBEHHYIO
aKkkpeauTaiuio oodpazoparenbHbix mporpamm HOO, OO0, COOy;

7. IIporpamma Bociutanusgs MAOY COILL Ne48 ropona TromeHu;

8. Yuebnoro murana MAOY COIIl Ne48 ropona TromeHH, YTBEpKIEHHOTO TPUKA30M
MAOY COI Ne 48 ropona Tromenu ot 01.06.2023r. Ne 103;

9. llonoxenuss o padouux mporpamMmax IO Yy4yeOHOMY TMpeAMETY MeAaroros,
yrBepxkaeHHoro npukazom MAOY COLI Ne48 ropona Tromenu ot 30.08.2023 1. Neo 144;

10. ®enepanbHOit paboueit mporpaMmbl cpeaHero oomero odopazoBanus «buomorus»
(6a3oBbIit ypoBens) s 10-11 kmaccos.

CopepxaHue MpOrpaMMbl HAaNpaBiIeHO Ha (OPMHUPOBAHUE €CTECTBEHHOHAYYHOMH
IPaMOTHOCTH YYalllUXCs M OPraHU3aIUI0 W3yuyeHHs (U3MKU Ha JIeSTeNbHOCTHON ocHoBe. B
HEll YYMTBHIBAIOTCS BO3MOXKHOCTHM IMpenMera B peanusanuu TpedoBanuit ®I'OC OO0 k
IUIAHUPYEMbIM JIMYHOCTHBIM W METANpeIMETHBIM pe3ylbTaraM oOOy4YeHMs, a TaKkxke
MEXIPEAMETHBIE CBA3M €CTECTBEHHOHAYYHBIX YUEOHBIX MPEIMETOB Ha YPOBHE OCHOBHOTO
o011ero o0pa3oBaHus.

Jlist peanu3anyuy TporpaMMbl UCTIONB3YIOTCS yaeOHuKH «JIunus xuzan», 10-11 1. —
M.: IIpocsewieHue.

OBHIAA XAPAKTEPUCTUKA YYEBHOT' O ITIPEJMETA «bBUOJIOT' S

[Iporpamma mo Owosnoruu Aa€T NpeacTaBlIeHHWE O Iensax, o0 oOmel cTpaTeruu
o0y4yeHHsI, BOCIHUTAHHMS M pPa3BUTHA OOYYAIOIIMXCS CPEACTBaMHU Yy4eOHOrO IpeaMera
«buonorusi», ompenenser o0sf3aTENbHOE MPEIMETHOE COJEpXKAHHE, €ro CTPYKTYpY,
pacripefielieHie 10 pas3jielaM W TeMaM, PEKOMEHAYeMYIO IOCIIeIOBATeIbHOCTh H3yYCHUS
y4eOHOTro Marepuana ¢ y4y€TOM MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBS3EH, JIOTUKU
00pa3zoBaTeNbHOTO MPOIIECCa, BO3PACTHBIX OCOOEHHOCTEH 00yJarOIIMXCS.

B mporpamme mno OWONOTMHM TakXe YYUTHIBAIOTCS TpeOOBAaHUS K IIAHUPYEMBIM
JMYHOCTHBIM, METAlpEJMETHBIM M MPEIMETHBIM pe3yiabTaraM O0y4deHHs B (OPMHUPOBAHHUU



OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIILHOM JEATEIbHOCTH/y4eOHBIX NEHCTBUN 00yJarommxcs
10 OCBOCHUIO COZIepkKaHUs OMOJIOTUYECKOT0 00pa30BaHus.

B nmporpamme mo 6monorun (10—11 kmaccel, 6a30BbIi yPOBEHB) peAIM30BaH MPUHIIHIT
MPEeMCTBEHHOCTH B M3y4e€HUU Ouonoruu, Ojarogaps 4YeMy B HEH MpOoCMaTpUBAETCS
HaNpaBJICHHOCTh HAa pa3BUTHE 3HAHUH, CBSI3aHHBIX C (POPMHUPOBAHUEM €CTECTBEHHO-HAYYHOT'O
MHUPOBO33PEHHUS, IIEHHOCTHBIX OpHEHTALUNA JIMYHOCTHU, HKOJIOTUYECKOTO  MBIILUICHUS,
NpPEICTAaBICHUNA O 370pOBOM 00pa3e XHU3HH M OEpeXHBIM OTHOLICHHEM K OKpYXKaromein
npupoaHoil cpene. [losTomy Hapsany ¢ u3ydeHueM OOIIEOMONIOTMYECKUX TEOPHid, a TaKKe
3HaHUH O CTPOEHHMH KHMBBIX CUCTEM PAa3HOTO paHra U CYIIHOCTH OCHOBHBIX IPOTEKAIOIIUX B
HUX MPOLIECCOB B IpOrpaMMe o OMOJIOTUH yIEJIeHO BHUMAHUE HCIIOIb30BAHUIO TOTYYEHHBIX
3HaHUH B TIOBCEIHEBHOW JKM3HM Il pEUICHUS TNPUKIATHBIX 3aJad4, B TOM YHUCIE:
npoQUIAKTUKA  HACTEACTBEHHBIX  3a00JeBaHHMI  4YeIoBeKa, MEIMKO-T€HETHYECKOTO
KOHCYJIbTUPOBaHMs, OOOCHOBAaHHSI  SKOJOTMYECKH  II€JIECOOO0pa3HOTO  TOBEACHUS B
OKpYKarollled MPUPOAHON cpesie, aHaIM3a BIUSHUS XO3SIMCTBEHHOMN JIeATEIbHOCTH YelIoBeKa
Ha COCTOSIHHE MPUPOHBIX U HCKYCCTBEHHBIX 3KOCUCTEM. Y CUJICHUE BHUMAHUS K IPUKIIaIHON
HAIpaBlIEHHOCTH YyueOHoro mpeamera «bHoONOrUS» MPOJUKTOBAHO HEOOXOIUMOCTHIO
oOecrieyeHHs YCIOBUIM JUIs pEIICHUS OJHOW M3 aKTyalbHBIX 3a7ad  [IKOJBHOTO
Ouoyoruueckoro o0OpazoBaHus, KOTopas mpeamnoiaraet (GopMupoBaHHEe Yy OOyYarOIIUXCS
CIOCOOHOCTH aJaNnTUPOBAThCA K M3MEHEHUSM JUHAMUYHO Pa3BUBAIOMIETOCS COBPEMEHHOTO
MUpa.

buonorust Ha ypoBHE cpenHero obmiero oOpa3oBaHHUS 3aHMMAeT BakHoe MecTo. OHa
obOecnieunBaeT (OpMUpOBaHHE y OOYYaIOUIMXCS MPEACTABICHUI O Hay4YHON KapTUHE MHpa,
pacmupsieT ¥ 0000IIaeT 3HaHWA O JKUBOW TpHpONE, €€ OTIMYMUTENHHBIX TNpPU3HAKAX —
YPOBHEBOI OpraHM3allMU U 3BOJIONMH, CO3AET YCIOBHS JUIA: MO3HAHUS 3aKOHOB >KUBOU
npupopsl, (HOpMUpOBaHHS (YHKIMOHAIBHOH TPAMOTHOCTH, HABBIKOB 3JI0POBOTO U
6e301macHoro oopasa )KHM3HH, FIKOJIOTHUECKOTO MBIIIUIEHHS, IEHHOCTHOI'O OTHOIIEHMS K KUBOU
NPUPOJIE U YETIOBEKY.

bonbiioe 3HayeHue OHOJOTMS MMEET TakKe JUId pEIHIeHUs BOCIMTATENIBHBIX U
pPa3BUBAOIIMX 3aJlad CcpeaHero oOmero o0pa3oBaHUs, COLUATU3ANNN  O0Yy4YaOIIUXCH.
N3yuenune Ouosioruu obOecneuyuBaeT yciaoBUs s (OPMUPOBAHMS HHTEIUIEKTYalbHbIX,
KOMMYHHUKAIIHOHHBIX W WH(OPMAIIMOHHBIX HABBIKOB, 3CTETUYECKOHN KYIbTYPHI, CTOCOOCTBYET
UHTETpaIy OMOJOTUYECKUX 3HAHUHN C TMPEICTABICHUAMU U3 JAPYTrUX y4eOHBIX MPEAMETOB, B
YacTHOCTH, (U3UKH, XUMHH M reorpaduu. HazBaHHBIE MONOXKEHHUS O NpeIHA3HAYCHHU
yuebHoro npeamera «buonorus» cocTaBUiIM OCHOBY JJIS ONPEIENIEHUs TOJX0/10B K 0TOOpY U
CTPYKTYPHUPOBAHUIO €TO COJIEPIKAHUS, TIPEACTABICHHOTO B IIPOTpamMMe TI0 OHOJIOTHH.

Ot6op coxmepkanust yuyeObHoro mpenmera «buosnorus» Ha 0a30BOM  YpOBHE
OCYIIECTBIEH C TO3WIHUH KyJIbTYpPOCOOOPAa3HOTO TMOJX0/a, B COOTBETCTBUU C KOTOPBIM
oOyyarommuecsi JODKHbI OCBOUTh 3HAHUS U YMEHMs, 3HauuMble Ui (hopMupoBaHus oOIIen
KYJBTYPHI, ONPEACISIONINE aJcKBAaTHOE TOBEJCHHUE YEIOBEKAa B OKPYIKAIOMIEH MPHPOIHON
cpeze, BOCTpeOOBaHHBIE B MOBCEIHEBHOHN >KM3HM U MpaKTHYecKoW JaestenbHocTH. Ocoboe
MECTO B 9TOW CHCTEME 3HAHWU 3aHUMAIOT DJIEMEHTHI COJICPKAaHMUs, KOTOPBIE CITy’)KaT OCHOBOH
Ui OPMHUPOBAHUS TPEACTABICHUI O COBPEMEHHON €CTECTBEHHO-HAyYHON KapTUHE MUpA U
[IEHHOCTHBIX OPHUEHTAlUSAX JIMYHOCTH, CIIOCOOCTBYIOIIMX TYMaHH3AlUU OHOIOTHYECKOTO
o0Opa3oBaHusl.

CTpyKTypHpOBaHHE COJEpKaHUS y4yeOHOro Marepuaja B IMpOrpaMMe IO OHOJOTUU
OCYIIECTBJIEHO C Y4YETOM TPHOPUTETHOTO 3HAYEHUS 3HAHUH 00 OTJIMYUTENBHBIX
OCOOEHHOCTSX KHBOU MPUPOJIBI, O €€ YPOBHEBON OpraHU3aIlMy U YBOIONUU. B cooTBEeTCTBUM
C DO3TUM B CTPYKType yueOHOro mpenmera «buonorus» BbIIENEHBI CIEAYIOIINE
coJiepkaTenbHble JIMHUU: «buonorus kak Hayka. MeToipl Hay4yHOTO MO3HAHUD», «KieTka kak
Ouonornyeckas cucremay», «OpraHu3sM Kak Owuonormueckas cucrema», «Cucrema u



MHOTroo0Opa3ue OpraHWYeCKOro MHpay, «IBONIONMS KHUBOH MPUPOABD, «IKOCHUCTEMBI U
IPUCYLIHE UM 3aKOHOMEPHOCTH.

HOEJHN U3YYEHUSA YYEBHOI'O IIPEJIMETA «bHOJIOI'US»

[lenp u3yuenus yuebHoro mpeamera «buosorus» Ha 0a30BOM YPOBHE — OBJIAJIEHHE
00y4aroIUMHUCS 3HAHUSAMH O CTPYKTYPHO-(YHKLIMOHAJIbHON OpPraHM3allud KUBBIX CUCTEM
pa3HOTro paHTa U MPHOOPETEHUE YMEHUN UCTIONB30BATh ATH 3HAHUS JJIsl TPAMOTHBIX JICHCTBUN
B OTHOLIEHUU OOBEKTOB ’KUBOM MPUPO/IbI U PEIIEHUS Pa3IMYHBIX KU3HEHHBIX POOIEM.

JocTmwkenne 1enu u3ydeHus ydeOnoro mpeamera «buonorus» Ha 06a30BOM ypoBHE
o0ecreynBaeTcs pelIeHueM cIeyoIuX 3a/1au:

OCBOCHHME OOYYAIOLIMMHCSA CHUCTEMbl 3HAHUH O OMOJOTMYECKUX TEOpHSX, YUCHHSX,
3aKOHaX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, IPABUIIAX, CIYXKalUX OCHOBOW il (POPMHUPOBAHUS
IIPE/ICTABJICHUM O E€CTECTBEHHO-HAy4YHOM KAPTHHE MHpA, O METOAAX HAay4HOro II03HaHUS,
CTPOECHUHU, MHOTOOOpa3uu M OCOOCHHOCTSIX >KHUBBIX CHUCTEM PAa3HOIO YPOBHS OpraHU3allUH,
BBIJIAIOIINXCSI OTKPBITHAX U COBPEMEHHBIX HCCIIEIOBAHUSAX B OMOJIOTHH;

dopmupoBaHue y 00y4arOLIMXCsl O3HABATENIBbHBIX, HHTEIJICKTYAJIbHBIX U TBOPYECKUX
CHOCOOHOCTEH B Tpollecce aHalu3a JAaHHBIX O MYTSAX Pa3sBUTHA B OHOJOTMH HAayYHBIX
B3IJIS10B, UAEH U IOIXOA0B K U3YYEHHIO )KUBBIX CUCTEM Pa3HOI'O YPOBHS OpraHU3alNH;

CTaHOBJIEHUE Yy oOOyyaroumuxcs oO0meld KyJIbTypbl, (pPYHKIMOHAJIBHONH TIPaMOTHOCTH,
pa3sBUTHE YMEHUIN OOBSCHATH M OLICHUBATH SIBJICHUS OKPY’KAIOIIEro MUpa KUBOM IPUPOIbI HA
OCHOBaHUU 3HAHUH U ONBITA, IOJTYYEHHBIX IPU U3yUYEHUU OUOJIOTHH;

dopmupoBaHue y 00y4YaOLUIMXCS YMEHUH WIUIIOCTPUPOBATh 3HAYEHUE OMOJIOTHYECKUX
3HaHUW B TPAKTUYECKOM JEATENIbHOCTH YeJIOBEKa, Pa3BUTUM COBPEMEHHBIX MEIULUHCKUX
TEXHOJIOTUI U arpoOHOTEXHOIOT HiA;

BOCIHUTAHHUE YOEXKJAEHHOCTH B BO3MOXKHOCTH IO3HAHUS YEJIOBEKOM >KHMBOM MPUPOJBL,
HEOOXO/MMOCTH OEpeKHOro OTHOLICHUS K Hel, coOdIofeHUs 3TUYECKUX HOPM MpHU
IIPOBEJCHNH OMOJIOTHYECKUX UCCIIEI0BaHUI;

0CO3HaHME LIEHHOCTH OMOJIOTHUECKUX 3HAHUMU IS MOBBIIIEHUS! YPOBHS 9KOJIOTHYECKOM
KYJIBTYpBI, JUIsl JOPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

npUMEeHEeHHe NPUOOPETEHHBIX 3HAHUI M YMEHUN B MOBCEAHEBHOM JKU3HU JUISL OLCHKH
MOCNIEACTBUM CBOEH NEATENIbHOCTH MO OTHOUIEHHIO K OKpYXaroulel cpeje, cOOCTBEHHOMY
3J10pOBbI0, 00OOCHOBAHHE U COOIIOZICHHE Mep MPOPUIAKTUKH 3a00JI€BaHUH.

MECTO YYEBHOT' O IIPEIMETA «bUOJIOTUS1» B YYUEBHOM IIJIAHE

B cucreme cpeanero oOmiero oOpaszoBanmsi «buomorus», m3zydaemas Ha 0a30BOM
YpOBHE, SIBISIETCS 00S3aTENbHBIM yUEOHBIM MPEIMETOM, BXOJASIIUM B COCTaB MpPEIMETHOU
obmacti «EcTecTBEeHHOHAYYHBIE TTPEIMETHI.

Jns wsydeHus Ouonormu Ha 0a30BOM YpOBHE CpeaHero oOIero ooOpa3oBaHUS
otBoauTcs 68 yacos: B 10 kimacce — 34 vaca (1 yac B Hexenio), B 11 kimacce — 34 gaca (1 gac B
HEJIETIIO).

W3 HUX Ha TIpOBEJEHUE OICHOYHBIX TMpOIenyp Bbyiensercs He Oonee 10% ot Bcero
o0bema yueOHOro BpeMeHu (mucbMo MunmnpocBemieranss Poccunm Ne CK-228/03 u
Poco6puanzopa Ne 01.169/08-01 ot 06.08.2021).

COJAEP)KAHHUE YYEBHOI'O ITPEIMETA «bHOJIOI' U51»

10 KJIACC
Tema 1. buoJsiornsi Kak Hayka.



buonorus kak Hayka. CBa3b OMOJIOTUN C OOIECTBEHHBIMU, TEXHUYECKHUMH U JAPYTUMU
€CTECTBCHHBIMU HayKamu, QUIoco(ueil, STUKON, 3CTeTUKON W mpaBoM. Ponp Ouonoruum B
(opMHpPOBaHNN COBPEMEHHON HAYy4YHOU KapTHHBI Mupa. CucreMa OMOIOTHIECKUX HAYK.

MeTtoapl TO3HaHHWS JKMBOM MNpUpOAbl (HAOMIOAEHHE, DSKCHEPUMEHT, OIHCAHUE,
u3MepeHue, kiaccupukaius, MoJIeIMpoBaHUe, CTaTUCTUYECKas 00paboTKa JaHHBIX).

Hemoncmpayuu:

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

Tabmuis! 1 cxeMbl: «MeTo/Ibl TO3HAHUS KUBON TPUPOIBI.

Jlabopamopuwvie u npaxmuueckue padoomol:

[Tpaktuyeckas pabora Ne 1. «lcrmonp3oBaHHE PA3IMYHBIX METOAOB NPH HM3YYECHUHU
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. JKuBble cucTeMbl H UX OPraHU3aIUA.

Kupbie cuctembl (OMocucTeMbl) Kak ImpeaMeT u3ydeHusi oumonoruu. OTianuue >KUBBIX
CUCTEM OT HEOPTaHUYECKOU MPUPO/IBI.

CpoiictBa OumocucTeM © HX pa3HooOpasue. YPOBHM OpraHM3aluu OHOCHCTEM:
MOJIEKYJIAPHBIN,  KJIETOYHBbIM, TKAHEBBIA, OPraHU3MEHHBIM, IOMYJSIMOHHO-BUI0BOM,
9KOCHUCTEMHBIN (OMOTeOIICHOTUYECKHH ), OMOCHEPHBIN.

Hemoncmpayuu:

Tabmuubl 1 cxembl: «OCHOBHBIE NMPU3HAKU JKU3HU», «YPOBHU OpraHM3alUU JKUBOU
PUPOIBI.

O6opynosanue: moaens Monekynsl JJHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHUE KJIETKH.

XUMUYECKUH  COCTaB  KJIETKA. XHMHUYECKHE  DJIEMEHTBI:  MaKpOXJEMEHTHI,
MHUKpPO3JIEMEHTHI. Bosla 1 MUHEpaJIbHbBIE BEILIECTBA.

@yHKIIMM BOJABI U MUHEPAIBHBIX BELIECTB B KieTke. llogaepkaHne 0CMOTHYECKOTO
OanaHca.

benku. CocraB u cTpoeHHe O€nKOB. AMUHOKHUCIOTBI — MOHOMEpPHI OEJKOB.
HezameHnMble U 3aMEHMMbIE aMUHOKHUCIIOTHI. AMUHOKHMCIIOTHBIN COCTaB. Y POBHU CTPYKTYPBI
0enKoBOM MoOJIeKyNbl (TIEpBUYHAs, BTOpPUYHAS, TPETUYHAS W UETBEPTUYHAS CTPYKTYpa).
Xumudeckue cBoicTBa 6enkoB. buonorndyeckue GyHKIMH OETKOB.

®epMeHTHl — Ouonoruueckue katanuzaropbl. CTpoeHne pepMeHTa: akTUBHBIN LIEHTD,
cyocrparHas cnenuduuHocth. Kodepmentsl. Burtamunsl. Otnuuns  ¢(epMeHTOB OT
HEOpPraHMYECKUX KaTaJIn3aTOPOB.

VYrneBonpl: MoOHOcaxapuabl (TJIOK03a, pubo3a H  Je30KCHUpHb03a), Arcaxapubl
(caxapo3sa, J1akTO3a) M ToOJMcaxapuabl (Kpaxmall, TJIMKOTEH, IeUII0I03a). buomornueckue
(GYHKLIUU YTIIEBOJOB.

Jlunuasl: TpuraMuepuasl, (ocoaunuasl, crepounsl. ['uapopunbHO-TUAPOPOOHEIE
cBoiictBa. buonornueckue ¢pyHkuuu nunuaoB. CpaBHEHHE YTIJI€BOJIOB, OEIKOB W JIMIHJIOB
KaK UICTOYHHUKOB SHEPTHUH.

Hyxneunosbsie kucnotsl: JIHK um PHK. Hykneotuasl — MOHOMEpHI HYKJIEMHOBBIX
kucinotT. Crpoenne u Qynkuun JHK. Crtpoenne m ¢ynxmum PHK. Bumer PHK. ATO:
CTpOCHHE U (PYHKITHH.

[utonmorust — Hayka o kjeTke. Kierounas Teopusi — mpuMep B3aUMOJICUCTBUS UAEH U
(akTOB B HAYYHOM MO3HAHUU. METOIbI U3YUEHHSI KIICTKH.

Knerka xak wemoctHas xuBas cucrtema. OOIIME NPU3HAKU KIETOK: 3aMKHYTas
HapykHas MemOpana, mosiekyibl JIHK kak remernueckuii anmapar, cucreMa CHHTe3a Oelka.



Tunsl KJIETOK: SyKapuoTHUecKas U HpokapuoTuueckas. OcoOEHHOCTH CTPOEHUS
npokapuoTuyecko kieTku. Kiierounas creHka Oaktepuil. CTpoeHHE SYKapHOTHYECKOM
kJeTkd. OCHOBHBIC OTJIMYHSI PACTUTENILHON, )KUBOTHOM U TPHOHON KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAS! CTEHKA, TITMKOKAIHUKC, UX (DYHKIIHH.
[TnasmaTtuueckas memOpana, e€ cBoiictBa M (yHkiuu. l{uTomnmazmMa u e€ oOpraHoujbl.
OpnomemOpanubie  opranounsl  kietku: OIIC, ammapatr  ['onbmKu,  JIM30COMBI
[ToryaBTOHOMHBIE ~ OpraHOWJbl KJIETKM: MUTOXOHIpHM, IacTuiabl. IIpoucxoxxinenue
MUTOXOHJIpHM M Tuiactui. Buasl minactun. HememOpanHble OpraHouabl KIETKU: pUOOCOMBI,
KJIETOYHBIA LIEHTP, LEHTPUOJIM, PECHUYKH, KIYTUKU. @DYHKIUU OPraHoOUIOB KIIETKH.
BxiroueHns.

Anpo — perynaropHblii ueHTp KieTku. CrpoeHue sapa: sjaepHas 000JI0uKa,
KapuoIuia3Ma, XpOMaTuH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIIETKE.

Hemoncmpayuu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. [llneiinen, P. Bupxos, /x. Yorcon, ®.
Kpuk, M. Yunkusnc, P. ®panknun, K. M. bap.

Huarpammsbl:  «Pacrpenenenye XHMHYECKHMX 3JE€MEHTOB B HEKHUBOW IPUPOIE»,
«PacrnpeniesieHe XMMAYECKUX 3JIEMEHTOB B )KUBOM MIPUPOAE.

Tabmuubr u cxemsl: «llepnomudeckas TabmuIa XUMUIECKUX AIIEMEHTOBY, «CTpoeHune
MOJIEKYyJbl BOJbI», «buocunres Oenka», «CTpoeHue MoJekyabl Oenkay, «CtpoeHue
depmenta», «HyknennoBele kuciotsl. JJHK», «Ctpoenne monexyiast AT®», «Ctpoenue
IYKAPUOTUUECKOU KIIETKH», «CTpOCHHE J>XUBOTHOW KIETKH», «CTpPOEHHE PacCTUTEIHHOU
KIeTKn», «CTpoeHne NpoKapuoTUYECKON KiIeTkn», «CTpoeHHe sjipa KIETKH», «YTIIEBOAbI»,
«JInmmaey.

OO6opynoBaHue: CBETOBON MHMKPOCKOI, 000pyJOBaHKE JUlid NPOBEAEHHs HAOIIONECHUH,
U3MEPEHUI, SKCIIEPUMEHTOB, MUKPOIIPENapaThl PaCTUTENbHBIX, JKUBOTHBIX U OaKTepUaIbHBIX
KJIETOK.

Jlabopamopuvie u npakmuueckue padomaoi:

JlaGopatopHas pabota Ne 1. «/3yueHHne KaTalUTHYECKOM aKTUBHOCTH (epMEHTOB (Ha
pUMepe aMHJIa3bl WK KaTanaas3bl)y.

JlaGopaTopuast pabora Ne 2. «M3ydeHue CTPOCHHS KJIETOK PACTEHUM, >XKUBOTHBIX H
0aKTepHii MoJI MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENapaTax U UX OMUCAHUE.

Tema 4. 7KuzHenesiTeIbHOCTh KJIETKH.

O6men BemiecTB, WM MeTabonmu3M. Accummiianus (IUlacTUYECKUd OOMeH) u
JUCCUMUIIALINSA (SHEPreTHYecKrii 0OMeH) — JIBe CTOPOHBI €QMHOr0 Mpoliecca MeTadosn3ma.
Posib 3aKOHOB COXpaHEHMs BEIIECTB M SHEPTHH B TOHUMaHUK METa0oIM3Ma.

Tumnbr oOMeHa BelecTB: aBTOTPOPHBIN U reTepoTpodHbIi. Poib pepmeHTOB B 0OMeHe
BEIIECTB U MPEBPALICHUH SHEPTUHU B KIIETKE.

®otocunte3. CBeroBas u TeMHOBas ¢a3pl (GoTocwHTe3a. Peakmuu QoTtocuHTe3a.
OddextuBHOCTh (hoTOCHMHTE3a. 3HaueHue (GOTOCHHTE3a ISl KU3HU Ha 3emie. BrusHue
YCIIOBUH cpeJibl Ha (POTOCHHTE3 U CHOCOOBI MOBBILICHUS €TI0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX
pacTeHuil.

XemocuHTe3. XeMOCUHTE3UPYIOINUE OakTeprun. 3HAUCHUE XEMOCUHTE3a sl )KU3HU Ha
3emie.

OHepreTuyecknii oOMeH B KJeTKe. PaciiernyieHue BelecTB, BbIIEICHUE U
aKKyMYJIUPDOBaHHME OHHEPrUM B KJIETKE. OTambl SHEpreTudeckoro obmeHa. [nmukomnms.



bposxxenue u ero Buabl. KuciopogHoe okucieHue, Win KJIeTouHoe Abixanue. OKUCITUTENbHOE
dochopmmmpoBanre. IPPEKTUBHOCT IHEPTETUIESCKOTO OOMEHA.

Peakuuu wmarpuunoro cuHTe3a. ['enermueckass mHpopmauusa u JHK. Peammzaunums
reHETUYECKON MHPOpMAIMKU B KJIETKE. | eHeTHYeCKHii KOJI M €ro CBOMCTBA. TpaHCKPHUIIIIHS —

MatpuuHbli cuHTe3 PHK. Tpancmaumss — OwocuHTe3 Oenka. DTambl TPaHCISIUH.
KonupoBanue amuHokucnotT. Poss pubocom B 6uocunTese Oenka.
Heknerounsie ¢opmbl ku3Hu — Bupychl. Hctopust oTkpwiTus BupycoB (. W.

WBanoBckuit). OcoOEHHOCTH CTPOCHUS M KM3HEHHOrO IMKJIAa BUpPYcOB. bakrepuodaru.
bonesnn pacreHuwii, JKUBOTHBIX M  4YEJOBEKa, BbI3bIBa€Mble BUpycaMu. Bupyc
ummyHonedunura uvenoBeka (BUY) — Bo3Oynurtens CIIMa. OOpatnasi TpaHCKPHUITIHS,
peBepTasza u uHTerpasa. IlpoduiakTuka pacpocTpaHeHUs] BUPYCHBIX 3a00JI€BaHUMA.

Hemoncmpayuu:

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

Tabmumer u  cxembl: «Tumbl  nwtanus», «Metabomu3m», «MUTOXOHIPHSIY,
«QHepreTuueckuil 0omMen», «Xnopomiacty, «®orocunres», «Ctpoenune JHK», «Ctpoenue u
dbyHkMoHupoBanue reHay, «CuHTe3 Oenkay, «[eHetnueckuii kom», «Bupycoi»,
«bakrepuodarny, «Ctpoenume u >ku3HeHHbI nukn Bupyca CIIMa, OGakrepuodaray,
«Pemmukanus JJTHK».

O6GopynoBanue: moaenu-anmumkanun — «Yasoenue JHK wu  Ttpanckpunius»,
«buocunres 6enkay, «CTpoeHHe KIETKH», MoAeNb cTpyKTyphl JJHK.

Tema S. PasmMHOKeHHe M HHAMBUHAYAJIbHOE PAa3BUTHE OPraHU3MOB.

KneTounslii 1Mk, WM >KU3HEHHBbIM LUK KieTku. MHTepdaza n muros. Ilpoueccsl,
npoTekaronme B uurepdasze. Perukanus — peakuus marpuunoro cunresa JJHK. Crpoenue
XpoMocoM. XpOMOCOMHBIN Ha0Op — KapUOTHI. [IUTUIOWAHBIN U TarIOuIHBIA XPOMOCOMHbBIE
HaOopel. Xpomatuzpl. LluTONMOrMUecKHe OCHOBBI pPa3sMHOXKEHHS U HMHIUBHyaJbHOTO
Pa3BUTHS OPTaHU3MOB.

Henenue xnerkun — muro3. Craauum murtosa. Ilporecchl, mpoucxonsiiye Ha pa3HbIX
CTaZuAX MUTO3a. bronornuecknii CMbICI MUTO3A.

[Tporpammupyemasi TuOesb KIETKH — aromnTo3.

@®opMBl  pa3MHOXKEHMSI OpraHM3MOB: Oecrnojoe M mojoBoe. Buael Oecronoro
Pa3MHOXKEHUS: JIeJIeHHE HaJIBOE, TOYKOBAHUE OJIHO- M MHOTOKJIETOUHBIX, CIIOPOOOpa30BaHUE,
BEreTaTUBHOE pa3MHOKEeHUE. VICKyCCTBEHHOE KJIOHUPOBAHUE OPraHU3MOB, €r0 3HAYEHUE JUIS
CEJIEKIINH.

[TonoBo€ pa3MHOKEHUE, €T0 OTIIUNYHUS OT OECIONOrO.

Meiio3. Ctaguu meiosa. [Iponeccsl, npoucxoadimue Ha craausax merosa. [loBenenue
XpoMocoM B Meio3e. Kpoccunrosep. buonornueckuii cMbIC U 3HaUEHUE MENH03a.

['ameTorenes — mpouecc 00pa30BaHUS IMOJOBBIX KJIETOK Y KHMBOTHBIX. I[lonoBble
JKele3bl: CEeMEHHUKHM M sMYHUKH. OOpa3oBaHHE U DPA3BUTHE MOJOBBIX KIETOK — TaMeT
(cmepmaro3ouns, SUNEKIETKA) — ClepMaroreHe3 W oBoreHe3. OCOOEHHOCTH CTPOSHUS
SUIIEKIIETOK U ciepMaro3ou1oB. OmnonorBopenue. [laprenorenes.

NuauBuayanbHoe pa3BuTHE (OHTOTeHE3). DOMOpHOHAIBHOE pa3BUTHE (IMOpPUOTEHE3).
Otanbl 3MOPHUOHATIBLHOTO Pa3BUTHS y MO3BOHOYHBIX >KMBOTHBIX: APOOJIEHHE, TacTpyJisLus,
opranorere3. lloctamOpuonanpHOEe pa3zBuTHe. THUMNBI TOCTAIMOPHUOHABHOTO Pa3BUTHSL:
npsMoe, HempsMoe (JIMYMHOYHOE). BiumsiHue cpenbl Ha pa3BUTHE OPraHU3MOB, (DaKTOPHI,
CHOCOOHBIE BBI3BIBATh BPOXKAEHHBIEC YPOJCTBA.



Poct u pasButue pacreHuid. OHTOreHE3 LBETKOBOTO PACTEHHUS: CTPOCHHE CEMEHHU,
CTaJMU PA3BUTHUS.

Hemoncmpayuu:

Tabmuie! u cxempl: «@OpMbI pa3MHOKEHUSI OPTaHU3MOBY, «J[BOIHOE OII0I0TBOPEHUE
y LBETKOBBIX pPacTeHHi», «BereratMBHOE pa3MHOXKEHUE pACTEHUI», «JleieHne KIeTKU
Oaktepuit», «CTpoeHUE MOJIOBBIX KJIETOK», «CTpoeHHE XpOMOCOMbI», «KIleTOUHBIA LUK,
«Penmukanus JTHK», «Muto3», «Meio3», «IIpsmoe u HenpsiMoe pasButue», «I'ametorenes y
MJIEKOIUTAOIINX U YeJI0BEKa», «OCHOBHBIE CTaIUN OHTOIECHE3A).

O6opynoBaHue: MUKPOCKOI, MUKporpenapaTsl «CrnepMaTo301abl MIEKOITUTAIOIIETOY,
«Siuexnerka miiekonuTaromero», «KapuokuHe3 B KJIETKaxX KOpEIIKa JIyKa», MarHUTHas
MoJenb-amInKanys «/lenenue knetkny, moaens JJHK, Mmogens meradazHoil XpOMOCOMBI.

Jlabopamopuvie u npakmuueckue padomol:

Jlaboparopuas padora Ne 3. «HaOmroneHrne MUTO3a B KJIETKaX KOHYMKA KOPEIIKa JIyKa
Ha TOTOBBIX MHUKpOIIpEnaparaxy.

Jlaboparopuass pabora Ne 4. «lI3ydeHue CTPOCHHS IIOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

Tema 6. HaciiencTBeHHOCTH M H3MEHYHMBOCTH OPraHU3MOB.

[Ipenmer u 3amaum reHetuku. Kcropusi pa3BuTHs reHETHKU. Posib nuronoruv u
SMOpPHOJIOTUY B CTAHOBJICHHHM TCHETHKH. BKIag pPOCCHICKMX W 3apyOCKHBIX YUYEHBIX B
pa3BUTHE TEHETUKU. MeToAbl TeHeTHUKU (TUOPUIONOTUYECKUI, IUTOTEHETHYECKU,
MOJIEKYJISIpHO-TeHeTHUecKHii). OCHOBHBIE T€HETUYECKHE MOHATHUS. | eHeTHuecKkass CUMBOJIHKA,
UCIIOJIb3yeMasi B CXeMaX CKpEIIMBaHUH.

3aKOHOMEPHOCTH  HAclIeJOBaHWs TMPHU3HAKOB, YycTaHOBIeHHble [. Mengenem.
MoHoruOpuiHoe CKpeluBaHue. 3aKoH eAMHO-00pa3usi TUOPHUIIOB TEpPBOTO MOKOJIEHUS.
[IpaBuno AOMUHHMpPOBaHUs. 3aKOH pacUICIUIEHUs MPU3HAKOB. ['MmoTe3a 4YHCTOTHI TaMer.
[ToHOE M HEMOJIHOE JOMHUHUPOBAHHKE.

JurnbpuaHoe CKpenMBaHWe. 3aKOH HE3aBHUCHMOTO HACJIEIOBAaHMS TPU3HAKOB.
[{uToreHeTHYECKHE OCHOBBI AUTUOPUIHOTO CKPEIIMBaHUA. AHATM3UPYIOIIEe CKPEUIUBAHUE.
Hcnonp30BaHre aHATM3UPYIOIIETO CKPEIIUBAHUS JJTsl ONIPEIeICeHHs TEHOTUTIA OCOOU.

CuennenHoe HacieqoBaHue mpu3HakoB. Pabora T. Moprana mno cremjieHHOMY
HAaCJIeIOBAHUIO I'eHOB. HapyleHne cienieHns TeHOB B PE3YyJIbTaTe KPOCCUHTOBEpa.

XpOMOCOMHasI TEOPUS HACIEACTBEHHOCTH. | eHeTHYeCKre KapThl.

I'enetnka mnosa. XpoMOCOMHOE OIpeAelieHne Tmoyia. AyTOCOMBI U  TOJOBBIE
XpoMocoMbI. ['oMorameTHble W TreTeporaMeTHble OpraHu3Mbl. HacrienoBaHwe NpPU3HAKOB,
CIIETIJICHHBIX C TTOJIOM.

N3menunBoCTh. BUIbI M3MEHUYMBOCTH: HEHACJIEACTBEHHAss U Haclie[CTBeHHas. Poib
CpeIbl B  HEHACJIEICTBEHHOW HM3MEHYHMBOCTH. XapaKTePUCTHUKA MOAM(PUKAIMOHHON
W3MEHYMBOCTH. BapuanmoHHBIA psjl U BapHwallMoHHas KpuBas. Hopma peakiuu npu3HakKa.
KonnuecTBeHHbIE M KAuyeCTBEHHbIE TMPU3HAKKM M MX Hopma peakiuu. CBoOMCTBa
MOIU(PUKATTMIOHHON U3MEHUNBOCTH.

HacnenctBenHas,  wiM  TeHOTUNMYECKas,  W3MEHYUBOCTD. KombOunatuBHas
W3MEHYMBOCTh. Mei03 MW TOJOBOM TpoIlecC — OCHOBA KOMOWHATHBHOW HM3MEHYHBOCTH.
MyrtamnonHass WM3MEHYMBOCTh. Kiaccudukanus MyTanuidi: TEHHBIC, XPOMOCOMHBIE,
reHoMHbIe. YacToTa U mpu4duHBl MyTaruii. Myrarennbie (pakTopbl. 3aKOH TOMOJOTHUECKUX
psAIOB B HacieACTBeHHOM n3menunsoctu H. 1. BaBunosa.

BHesinepHas HacneACTBEHHOCTh U U3BMEHUYHUBOCTb.



I'enetnka yenoseka. Kapuorun uenoBeka. OCHOBHBIE METOJBI I'€HETHUKHM YEJIOBEKA:
TCHEAIOTUYCCKUH, ONU3HELOBBIM, [UTOTCHETHYCCKHA, OMOXUMUYECKUH, MOJCKYISIPHO-
reHeTuyeckuil. COBpPEMEHHOE OIPEJCIIEHNE TE€HOTHIA: ITOJIHOTEHOMHOE CEKBEHUPOBAHUE,
TeHOTUIIMPOBaHKE, B TOM uucie ¢ nomoiubto [1[P-ananuza. HacnencrBennsle 3a0oneBaHust
YyelloBeKa: TeHHble O0oJie3HH, OOJEe3HM C HACIeACTBEHHOW MpPeIpacloiokKeHHOCTHIO,
xpoMocoMHble Oone3nu. Comarndeckue W TeHepaTUBHbIE MyTanuu. CTBOJOBBIE KIIETKH.
[Tpuninel  370poBOro  00Opa3a KHU3HHM, JAUATHOCTUKH, TNPOPHIAKTHKA U  JICYCHHS
FeHeTUYeCKUX  Oomne3Hed.  MeauKo-reHeTHYecKoe  KOHCYJIbTUpOBaHUE.  3HAueHUe
MEAMIMHCKOW T€HETUKH B MPEJOTBPAIICHUN U JIEYCHUH TEHETHYECKUX 3a0oJjeBaHUMN
YeJIOBEKa.

Hemoncmpayuu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodees-
Pecosckwnii, H. 1. BaBmiios.

Tabmuubr u cxembl: «MOHOTHOPHIIHOE CKpPEIIMBAHWE W €ro IUTOr€HETHYECKas
OCHOBa», «3aKOH pacCILEIJICHUS U €r0 HUTOT€HETUYECKash OCHOBa», «3aKOH YUCTOThI TAMET»,
«durubpuanoe ckpemuBanuey», «L{uTomornyeckue OCHOBBI TUTHOPUAHOTO CKPEIIMBAHUSY,
«Meito3», «Bz3aumonencTBue aUIeNbHBIX TE€HOB», «l'€HeTHueckue KapThl pacTeHUH,
KUBOTHBIX U 4eJoBekay, «['eHeTuka nosna», «3aKOHOMEPHOCTH HACJIEOBaHUs, CLEIIEHHOTO
¢ noinom», «KapuoTtumbel uenoBeka M KUBOTHBIX», «Buabpl  HM3MEHUMBOCTWY,
«MoaudukanmonHas U3MeHUUBOCThY», «HacnenoBanue pesyc-akropa», «l'eHeTHka rpymnmn
KpoBW», «MyTanuoHHasi U3MEHYUBOCTb.

OOGopynoBanue: Moaenu-anmukanuu «MoHOTuOpuaHOE cKpemmBanuey», «HemomHoe
JOMHUHHUpOBaHHE», «JluruOpunHoe ckpeuuBanuey, «llepekpéct xpomMocom», MUKPOCKON U
MuKponpenapat «/po3zoduna» (Hopma, Myrauuu (OpMBI KpbUIBEB U OKpAacKd Tela),
repOapuii «I"'opoX MOCEBHONY.

Jlabopamopnvle u npakmuyeckue padomaol:

JlaGopatopuast pabdota Ne 5. «M3yuenue pe3yiabTaTOB MOHOTHUOPHUAHOTO |
JUTUOPUIHOTO CKPEIMBAHU Y JPpO30(HIIbl HAa TOTOBBIX MUKPOIIpENaparaxy.

JlaGopatopHass pabGora Ne 6. «M3yueHne MOAM(PUKALMOHHON HM3MEHYMBOCTH,
IIOCTPOEHNE BAPUALIMOHHOTO PsIIa U BAPUALIMOHHON KPUBOI».

Jlaboparopuas pabora Ne 7. «AHanu3 wMyTtanuii y Japo3oduiabl Ha TOTOBBIX
MUKpOIIpenaparax».

[Tpaktuyeckas padora Ne 2. «CocTaBieHHEe U aHAIU3 POJIOCIOBHBIX YEIOBEKa.

Tema 7. Cesiekuusi oprann3moB. OCHOBBI OHOTEXHOJIOTHH.

Ceneknusl Kak Hayka M MPOIECC. 3apOKACHUE CENEKINN U JOMecTHKanus. Ydenue H.
W. BaBunoBa 0 IEHTpax MPOMCXOXKAEHUS U MHOTr00Opa3usi KyJbTYpHbBIX pacTeHHid. LleHTpsI
IIPOUCXOXKACHUS JOMAIIHUX KUBOTHBIX. CopT, IOpOJa, ITaMM.

CoBpeMeHHbIE METO/IbI CEeNEeKIMU. MacCcoBbI U MHAMBUAYAIbHBIN OTOOPHI B CEIEKIIUU
pacTeHMd M KUBOTHBIX. OIlEHKa »JKcTepbepa. bIM3KOPOJACTBEHHOE CKpPEIIMBAHUE —
uHOpuauHT. YncTast nuaus. CKpelBaHue YUCThIX JUHUN. ['eTepo3uc, uinu rudpuaHas cuia.
Hepoxacteennoe ckpeuyBanue — ayrOopuauHr. OtpanéHHas ruOpuau3anus U e€ yCIexXH.
HckyccTBEeHHBIN MyTareHe3 M MOJy4YeHUE MOJUIUIONI0B. JIOCTHXKEHUS CENEKIIMU PacTeHUH,
KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonorus kak oTpacib NPOM3BOACTBA. ['€HHAas MH)XKEHEpHUs. JTambl CO3AAHUA
pexomOuHanTHOH JIHK u TpancrenHsix opranusmoB. Knerounas mmxenepus. Knerounbie
KYJIbTYpBI. MHuUKpOKIIOHATBHOE pa3MHOXKEHHUE pacTeHui. Knonnposanue



BBICOKOIIPOJYKTUBHBIX CEIbCKOXO35MCTBEHHBIX OPraHU3MOB. DKOJIOTUYECKHE M ITUUYECKHE
npo6aemsbl. MO — reneTnuecku MOAU(PUIMPOBAHHBIE OPTaHU3MBI.

Hemoncmpayuu:

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

Tabmunpl 1 cxembl: kapTa «L{eHTpHl MPOUCXOXKIACHHUS U MHOr000pa3zus KyJIbTYPHBIX
pactenuii», «llopoxpl goMamHMX KHMBOTHBIX», «Copra KyJbTYpPHBIX pacTEHHII»,
«Otnanéunas rubpunuzanus», «Paborel akamemuka M. @. MBanoBay, «llomuruonamsy,
«O0BeKTH OuoTEXHONOrUNY, «KileTouHble KyIbTyphl U KIIOHHpOBaHUEY, «KOHCTpynpoBaHue
Y IIEPEHOC T€HOB, XPOMOCOM).

Ob6opynoBanue: MyJISDKU TUIOAOB M KOPHEIJIOJO0B AUKUX ()OPM M KYJIBTYPHBIX COPTOB
pactenuii, repoapuii «CelbCKOX035HCTBEHHBIE PACTECHHSI.

Jlabopamopuvie u npakmuueckue padomol:

Okckypeusi «OCHOBHBIE METObI U JOCTHIKCHUS CEIEKIUU PACTEHUH M KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTAHIIMIO, TNIEMEHHYIO (hepMy, COPTOUCIIBITATENIbHBIA Y4aCTOK, B TEIUTMYHOE
X035TUCTBO, JTA0OPATOPHUIO arpOYHUBEPCUTETA WIIH HAYYHOTO IICHTPA)».

11 KJIACC

Tema 1. DBosronMOHHAs OHOJIOTHS.

[TpeanochlIku BO3ZHUKHOBEHUS 3BOJIIOLMOHHONW TEOpUHU. DBOJIIOLMOHHAS TEOpHs U €&
MecTO B OMoJI0ruu. BiMsHue 3BONMIOLIMOHHOM TeOpHH Ha pa3BUTHE OUOJIOTMU U IPYTHUX HAyK.

CuzerenbcTBa 3BoNOIMU. [lanieoHTONOrHMYECKHE: MOCIEA0BATEIbHOCTh MOSBICHUS
BUJIOB B TMaJCOHTOJIOTUYECKON JeTomucH, mnepexoansie (opmbl. buoreorpapuyeckue:
CXO/ICTBO U paznuuue GayH u (rop MaTEpPUKOB U OCTPOBOB.

OMOPHOJIOTHUECKUE: CXOJICTBA U Pa3IUUns SMOPHOHOB Pa3HbIX BHJOB MO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AHAJIOTMYHBbIE, PYJMMEHTapHbIE OpraHbl,
aTaBU3Mbl. MoJeKyIsIpHO-OMOXUMUYECKUE: CXOJCTBO MEXaHM3MOB HACJIEJICTBEHHOCTH U
OCHOBHBIX METa0OJMYECKUX MyTeH Y BCEX OPraHU3MOB.

OpomtonmonHas teopus Y. JlapeuHa. IIpennochbuiku BO3HUKHOBEHUS JAapBHUHU3MA.
JIBuKkyiiye cuiabl 3BOJMIOUMKM BUAOB 1O JlapBuHY (M30BITOYHOE pPAa3MHOXKEHHUE IPU
OTPaHMYEHHOCTH PECypCOB, HeolpeaenaéHHass W3MEHYMBOCTb, OOpbOa 3a CyIlecTBOBaHUE,
€CTECTBEHHBIN 0TOOD).

Cunternyeckas Teopust 3BosoluH (CTI) 1 e€ OCHOBHBIE OJIOKEHHS.

Muxkpososmtonus. [Tomynsius Kak equHUIA BUIAa U 3BOJTIOLUH.

JBuxymire cuibl (akTopbl) SBOMIOIMHN BUAOB B MpHpoae. MyTallmoHHbIN npolecc u
KOMOWHATUBHAs W3MEHYMBOCTb. llomynsiuoHHBIE BOJHBI M Jpeld reHoB. M3omsuus u
MUTpalus.

EctectBeHHbIil 0T00p — Hampapistomuil ¢aktop 3Bomonuu. OopMbl €CTECTBEHHOTIO
otbopa.

[TpucnocoOIeHHOCTh ~ OPraHM3MOB  Kak  pe3yiabTaT  dBoitonuu.  [Ipumepsr
npucnoco0IeHni y Opranu3MoB. ApoMop(O3bl U UAHO-aJaTaIlUuH.

Bun u BumooOpazoBanme. Kpurepunm Buma. OcHOBHBIE (DOPMBI BHUIA00O0PA30BAHUS:
reorpapuueckoe, 3K0JI0rHuecKoe.

MaxponsBosrorusi. PopMbl IBOIIONUH: (HUIECTHYECKAs], TUBEPreHTHAs,, KOHBEPTeHTHAs,
napaiensHas. HeoGpatumMocTs 3BoMONNN.

[TpoucxoxkaeHne OT  HeCNEUUATU3UPOBAaHHBIX  IpeakoB.  [Iporpeccupyromas
crenuanu3anus. AranTUBHas paguanus.



Hemoncmpayuu:

IToprpetsr: K. JIunnei, XK. b. Jlamapk, U. dapsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkenb, @. Miomep, A. H. CeBepiios.

Tabmuupel U cxembl: «Pa3BuTue oOpraHudeckoro Mmupa Ha 3emiie», «3apoJbIlu
MO3BOHOYHBIX KUBOTHBIX», «ApxeonTepukc», «DopMbl OOpHOBI 3a CYIIECTBOBAHUEY,
«EcrecTBenHbii  0TOOp», «MHOrooOpasue COPTOB pacTeHuil», «MHOrooOpasue Mmopos
KUBOTHBIX»,  «llomymsanum»,  «MyTalMOHHas  W3MEHUYUBOCTbHY, «ApomMopdo3bI»,
«MUnnoanantamumny, «O01mas nereHepanusy, «JBmxynme cuibl sBomonuny, «Kapra-cxema
Mmapupyra mytemectsus Y. Jlapsunay, «bopnba 3a cymectBoBanue», «lIpucrnocodieHHOCT
Opranu3MoBy, «I eorpaduueckoe Bu1000pazoBaHme», « IKOJIOTHIECKOE BUI000pa30BAHUE.

O6opynoBaHMe: KOJUIEKIMSI HAacEKOMBIX C pa3IMYHbIMU THUIAMH OKpacku, Habop
TUIOZIOB M CeMsIH, KOJUIeKIus «[IpuMepsl 3alIUTHBIX MPUCTIOCOOTICHU Y dKUBOTHBIX), MOJIENb
«OCHOBHBIE HaIpaBJICHUS HBONIOLMNY», 00bEMHas Mojnenb «CTpoeHue TroJIOBHOTO MO3ra
[I03BOHOYHBIX».

buoreorpaduueckass kapra mupa, KouleKuus «@DPopMbl COXPaHHOCTH HCKOMAeMBIX
JKUBOTHBIX U pacTEHUI», MoJieib anrunkanus «llepekpéct XxpoMocomy, BlIaKHbIE MPENapaThl
«Pa3BuTne Hacekomoro», «PaszBuThe NATYHIKKY», MUKpompemnapar «Jlpo3oduna» (HOpMma,
MyTali# (GOPMBI KPBIIIHEB U OKPACKHU TETa).

Jlabopamopnvle u npakmuyeckue padomaoi:

JlaboparopHuas padota Ne 1. «CpaBHeHUEe BUIOB 110 MOPHOIOTUIECKOMY KPUTEPHUIO».

JlaGopatopHass pabora Ne 2. «OmnucaHue NPUCTIOCOOJIEHHOCTH OpraHuzMa u eé
OTHOCHUTEJIBHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBeHHe U pa3BUTHeE )KM3HU Ha 3emJie.

JloHayuHbBIE  TpeACTaBIEHUS O 3apOXKACHMM  KU3HU. HayuHble rumortessl
BO3HUKHOBEHHUS KM3HM Ha 3emie: aOuoreHe3 M NaHCHEpMus. XUMHYECKas SBOJIIOLHUA.
AOUWOTeHHBI CHHTE3 OpPraHWYECKUX BEIIECTB W3 HEOPTaHMYECKUX. IKCIEPUMEHTAIBHOE
MOJATBEPXKJIEHUE XUMHYECKOM sBomonuu. HavanmpHble 3Tanbl OMOJOTMYECKON 3BOJIOLUU.
I'mnoreza PHK-mupa. ®opmupoBanue MeMOpaHHBIX CTPYKTYp H  BO3HUKHOBEHHE
npoTokneTku. [lepBeie kneTkn M ux 3Boatonus. POPpMUPOBAHME OCHOBHBIX T'PYII KMBBIX
OpraHU3MOB.

PasButne xn3Hm Ha 3emsie mo spaM M nepuojaMm. Karapxed. Apxeilckas H
npoTtepo3oiickas dpbl. [lameo3oiickas spa M e€ Mepuoabl: KeMOpPUHCKUN, OpPIOBHUKCKUH,
CUJIypUNCKUH, I€BOHCKUH, KAMEHHOYT OJIbHBIN, IEPMCKUH.

Me3o30iickast spa 1 €€ Mepruoibl: TPHACOBBIN, FOPCKHI, MEIOBOM.

Kaiino3zolickas 3pa 1 €€ nepro/ibl: MaJeoreHOBbINA, HEOT€HOBBIN, aHTPOIIOT€HOBBIM.

XapakTepHucTUKa KJIMMaTa U T€0JIOTMYECKUX MporieccoB. OCHOBHBIE ATAIbl ABOJIOLNN
pPACTUTENFHOTO U JKUBOTHOTO MHpa. ApoMop¢o3bl y pacTeHUH W KHUBOTHBIX. [losiBieHue,
paclBeT U BEIMUPAHUE TPYIII KUBBIX OPraHU3MOB.

CucremMa  OpraHM4YecKOro MHpa Kak  oOTpakeHue HdBojouud. OCHOBHBIE
CUCTEMATUUYECKUE TPYIIIIBI OPIaHU3MOB.

OBoironusl uenoBeKa. AHTpPONOJOrMs Kak Hayka. Pa3Butue mnpencraBieHuil o
IIPOUCXOKICHUM YeJIoBeKa. Meroasl M3ydeHus aHTponoreHe3a. CXOACTBA W paszinyus
YeJI0BeKa U )KMBOTHBIX. CHCTEMATUYECKOE MOJI0KEHNE YEIOBEKa.

HBwxymme cunbl ((akropel) aHTpororeHeza. HacnmencTBeHHAas H3MEHYMBOCTh U
ecTecTBEHHBI 0TOOp. OOmecTBeHHBI 00pa3 KU3HH, H3TOTOBJICHUE OpYyIudl Tpyna,
MBIIUIEHUE, PEYb.



OCHOBHBIE CTaUU U BETBHU IBOJIFOLMU YEJIOBEKA: aBCTPAJONMUTEKH, UeIOBEK yMelblIil,
Yenosek npsaMoxondmui, YenoBexk HeanaepraiabCkuii, YenoBek pasymublid. Haxonxu
HCKOIIAaEMBIX OCTAaTKOB, BpEMsSl CYHIECTBOBaHMs, O0O0JAacTh pPAaCHPOCTPAHEHHUs, OO0BEM
TOJIOBHOT'O MO3ra, 00pa3 *HU3HU, OPYIHSL.

Yenoseueckue packl. OCHOBHBIE OOJIBIINE PaCchl: €BpONEeOU IHAs (€Bpa3uiicKas), Herpo-
aBcTpajioujiHas (PKBaTopuaibHasi), MOHIOJOMAHAS (a3uMaTCKO-aMepuKaHckas). UepTbl
NpUCIOCOOICHHOCTH TIPEICTABUTENICH YeNOBEYECKMX pPaC K YCJIOBUSM CYIIECTBOBAHUS.
EnuncTBO uenoBeveckux pac. Kpuruka pacusma.

Hemoncmpayuu:

[Toptpetsr: @. Penu, JI. ITactep, A. W. Onapun, C. Muinep, I'. FOpu, Y. /lapBuH.

Tabmuupr ©  cxeMbl: «BosnuknoBenue CojHeuHOM  cucTeMbl», «Pa3Butue
OpraHUYecKoro mMupa», «PacturtenbHas kietkay, «KuBoTHas kietka», «lIpokapuornyeckas
KJIeTKay, «COBpeMEHHasi CUCTEMAa OPraHUYECKOTO Mupa», «CpaBHEHUE aHATOMUYECKUX YEPT
CTPOCHHSI  4YEJIOBEKa W 4YEIOBEKOOOPa3HBIX  00E3bsHY, «OCHOBHBIE ~ MecTa
NAJICOHTOJOTUYECKMX HAaXOJOK IPEIKOB COBPEMEHHOI'O YelIOBEKa», «JlpeBHEWIINE JI0aAn»,
«/IpeBHue monn», «IlepBbie COBpeMEHHBIE JTH0IN», «HeT0BEeYECKHUEe pach».

Ob6opynoBanue: Mmynsku «lIpoucxoxkaenue dvenoBeka» (OHOCTBI aBCTpPAJIONUTEKA,
NUTEKAaHTPONa, HEaHJepTajiblla, KPOMAaHbOHLA), CJIENKU WJIM H300paXEeHUs] KaMEHHBIX
OpYyIHii IEPBOOBITHOTO YeJIOBEKa (KaMHU-YOMIEPHI, pyOusia, ckpediia), re0XpOHOIOTHIECKast
Tabnuua, KoyeKus «PopMbl COXPAaHHOCTH UCKOMAEMbIX JKUBOTHBIX U PACTEHUI».

Jlabopamopuvle u npakmuueckue padomaoi:

[TpakTuueckas padora Ne 1. «3yueHne UCKOMaEMbIX OCTATKOB PACTEHHI U KUBOTHBIX
B KOJUIEKLIUSX».

OKcKypeus: «OBONIONMSA OPraHUYEeCKOro Mupa Ha 3emie» (B €CTeCTBEHHO-HAayUHBIN
WM KpaeBeJUecKuil My3ei).

Tema 3. Opranu3msl 4 OKpY:KawIAas cpeaa.

OKkojorusi Kak Hayka. 3ajaud W pas3fenbl SKOJIOrMH. MeToabl 3KOJIOrMYeCKUX
MCCIIEJOBAHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  obuTaHMsl  OpPraHM3MOB:  BOJHAs, HAa3eMHO-BO3IYIIHAs, MOYBEHHasd,
BHYTpUOpPraHU3MEHHasl.

Oxonorudeckue daktopel. Kinaccudukanus skomorndecknx (HakTopoB: aOMOTUYECKHE,
OMOTHUYECKUE U aHTPOIIOTeHHbIE. JlefCTBUE SKOJIOTHYECKUX (PAaKTOPOB Ha OPIaHU3MBI.

AbGuoTtnueckue  (PaxkTopbl: CBET, TEMIepaTypa, BIAXHOCTb. (DOTONEPUOAU3M.
[TpucniocoOnenust opraHu3MoOB K JeicTBHIO aOuoTtuyeckux (axkTopoB. buonornyeckue
PUTMBI.

buotnueckne ¢aktopsl. Buasl OHOTHYECKHMX B3aUMOJCHCTBUN: KOHKYpPEHIIMS,
XUIIHUYECTBO, CcuMOM03 u ero Qopmbl. Ilapasutusm, Koomepamus, MyTyaau3M,
KOMMEHCAJIU3M (KBapTUPAHCTBO, HaxJIEOHUYECTBO). AMEHCalIu3M, HelTpanu3M. 3HaueHue
OMOTHYECKUX  B3aMMOJEMCTBMM JUIs  CYLIECTBOBaHHS OPraHU3MOB B  MPUPOJTHBIX
cooOmiecTBax.

OKOJIOTUYECKHE XAPAKTEPUCTUKH Nonyasiuuu. OCHOBHBIE IOKA3aTeNd IOMYJISLNM:
YUCJIEHHOCTh, IUIOTHOCTh, POYKIAEMOCTb, CMEPTHOCTb, NPUPOCT, MHrpanus. J[nHammuka
YUCJIEHHOCTH MOMYJIALMY U €€ peryssius.

Hemoncmpayuu:

[Toptpetsr: A. 'ymbonbar, K. @. Pynbe, 3. ['ekkens.



Tabmumpr u  cxembl: kKapta «lIpupomubie 30HBI 3emumn», «Cpenbl OOUTaHUSA
opranuzmoBy, «Potornepuoausmy», «llomymsauny, «3aKOHOMEPHOCTH POCTAa YUCICHHOCTU
nomysiiy uHQy30pun-Tyhenskny, «[lumessie nenm.

Jlabopamopuwvie u npakmuueckue padoomot:

JlaGopaTopnast pabora Ne 3. «Mopdoaornyeckrne 0COOEHHOCTH PAaCTEHHUH W3 Pa3HBIX
MECT OOUTAHHUS.

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

[IpakTtnueckass pabora Ne 2. «llomcu€T TUIOTHOCTHM TOMYJSAIMKA pPa3HBIX BHJIOB

pacTeHuin».
Tema 4. CooO1ecTBa U 3KOJIOTHYEeCKHE CHCTEMBbI.
CoobmecTBo  opraHu3smMoB — Owoneno3. CrTpykTypsl OuomeHo3a: BHIOBasl,

MPOCTPAaHCTBEHHAs, Tpoduueckas (mumieBasi). Bunbl-nomunantel. CBs3u B OHOLIEHO3E.

Dkonoruyeckue cuctembl (dKocuctembl). [loHaTne 00 sKocHcTeMe U OUOTEOIEHO3E.
@OYHKIMOHAIbHBIE KOMIOHEHTBI 3KOCHCTEMBI: IPOJAYLIEHTbI, KOHCYMEHTBI, PEIYLICHTHI.
KpyroBopotr BeliecTB U MOTOK SHEPrUU B 3KOcUcTeMe. Tpoduueckue (IUIIEBbIE) YPOBHU
skocuctembl. [lumeBsle nenu u cetd. OCHOBHBIE TOKa3aTed HSKOCHUCTEMBI: OHoMacca,
OPOAYKIHMsI. DKOJOTHYECKHE MUPAMUJbL: MPOAYKIIMH, YMCICHHOCTH, Ouomacchl. CBoiicTBa
HKOCUCTEM: YCTOMYMBOCTD, CAMOPETyJILusl, pazButue. Cykieccus.

[TpuponHble 3KOCHCTEMBI. DKOCUCTEMBI 03€p U peK. DKOCHCTEMa XBOMHOIO WIIU
HIMPOKOJIMCTBEHHOTO Jieca.

AHTPONOreHHbIE IKOCUCTEMBI. ATPOIKOCUCTEMBI. Y pOosKocucTeMbl. bruonoruueckoe u
XO035ICTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopaznoobpazue  kak  ¢daktop  ycroWumBoctu  dkocucteM.  CoxpaHeHue
OMOJIOTHYECKOro pa3Ho00pa3us Ha 3emIe.

VYuenue B. . Bepnanckoro o 6uocdepe. I'paHulisl, coctaB U cTpykTypa OHochepsl.
Kupoe BemectBo u ero ¢pyHkuuu. OcobeHHOCTH OHOChEpHl KaK IiI00albHONH 3KOCHUCTEMBI.
JunaMmuueckoe paBHOBecHe U oOpaTHas CBsI3b B Onocdepe.

KpyroBopoTsl BemecTB U OMOreOXMMHUYECKHE LUKIBl 3JIEMEHTOB (yriiepoja, a3oTa).
3oHanbHOCTH Ouochepsl. OCHOBHbBIE OMOMBI CYIIH.

UYenoseuectBo B Oumocdepe 3emiu. AHTpONOreHHbIE W3MEHEHUs B Ouocdepe.
['moGasbHBIEC YKOJIOTHYECKUE TTPOOITIEMBI.

CocymecTBoBaHue NpupoAbl M yenoBeuecTBa. CoxpaHeHue Omopa3zHOOOpasusi Kak
OCHOBa ycTOW4YMBOCTH Ouocgepbl. OCHOBa palMOHAIBHOIO YHPABICHUS MPUPOIHBIMU
pecypcaMu U UX UCIIONIb30BaHUE. JlOCTHKEeHNS OMOJIOTUU U OXpaHa MPUPOIbL.

Hemoncmpayuu:

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

Tabmuubt u  cxembl: «llumessle wnenu», «buoneHo3: cocrtaB U CTPYKTypay,
«IIpuponnsie coobmectBay, «llenu nmuranusy», «IKomornyeckas nupamuaay, «buocdepa u
YeloBeK», «DKOCHCTEMa UIMPOKOJMCTBEHHOIO Jieca», «DKOcHCTeMa XBOMHOro Jecay,
«buoneno3 BomoéMa», «ArpoueHo3», «lIpuMepHble aHTPONOrEeHHBIE BO3JCUCTBUS Ha
IpUpoay», «BakHelIlne MCTOYHMKU 3arpsA3HEHUs BO3JyXa U IPYHTOBBIX BOm», «IlouBa —
BaKHEHWIAss cocTaBisitonas Ouocheprr», «DakTopbl nerpamanuu mousy, «llapHUKOBBIHA
ahdext», «DakToppl PpaTUOAKTHUBHOTO 3arpsisHeHUst Owocheprb», «OOmas CTpykTypa
o6uocheprr», «PacmpocTpaHeHue >Xu3HU B Ouocdepe», «O30HOBBI 3KpaH Ouocheps»,
«Kpyrosopot yrinepona B 6uochepe», «KpyroBopot azora B mpupozae».



Ob6opynoBanue:  Moaenb-amuiMkanus — «TunuuHele  OWOLIEHO3BI»,  repOapuit
«PactutensHble  coobmecTBay, Koulekuuu —«buonenos», «Bpemutenn — BakHEHIIMX
CENIbCKOXO3SHCTBEHHBIX KYJIBTYp», TrepOapuul W KOJUIEKIUH pPACTEHHA H >KUBOTHBIX,
OPUHAAJSKAIIME K pasHbIM SKOJIOTMYECKMM TIpynmnaMm oJHoro Bujaa, KpacHas kHura
Poccuiickoit @denepanuu, n300pakeHUsT OXpaHIEMbIX BUJIOB paCTEHUI U dKUBOTHBIX.

IIVIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATbBI

Cormacio ®I'OC COO, ycraHaBiuMBalOTCS TpPeOOBaHUS K pPE3ylbTaTaM OCBOCHUS
00y4aroIKUMUCs IPOrpaMM CpeIHEro ooIero o0pa3oBaHus: IMYHOCTHBIM, METAIIPEAMETHBIM
Y IIPEIMETHBIM.

JIMYHOCTHBIE PE3VIJIBTATBI. B crpykType JIMYHOCTHBIX PE3YyJlbTATOB OCBOEHUS
npeamera «bHONIOTHs BBIIENEHBI CIEAYIOIINE COCTABISIIOIINE: OCO3HAHUE O0YJatOIMMHCS
POCCUICKOM  TIPaXXAAHCKOW  MJIEHTUYHOCTM  —  TOTOBHOCTM K  CaMOpPa3BUTHIO,
CaMOCTOSITEJIbHOCTH M CaMOOIPENIECNCHNI0, HAIWYhMe MOTHBALMUM K OOY4EHHUIO OHOJIOTIHH,
LIEJICHAIIPaBJIICHHOE Pa3BUTHE BHYTPEHHUX YOEXKJIEHUN JIMYHOCTH HA OCHOBE KIIIOUEBBIX
LEHHOCTEH M HCTOPUYECKUX TPaJuLMil pa3BUTUS OMOJIOIMYECKOr0 3HAHHUS, FOTOBHOCTb U
CHOCOOHOCTh OOYYaroIIMXCsl PYKOBOJCTBOBAaTbCSI B CBOCH JAEATENbHOCTH ILIEHHOCTHO-
CMBICJIOBBIMU YCTaHOBKaMH, IPUCYIIMMU CUCTEME OMOJIOTMYECKOro 0Opa3oBaHus, HAJIMYME
HKOJIOTMYECKOTO MPABOCO3HAHMSI, CIOCOOHOCTU CTABUTh LIETIH U CTPOUTH KU3HEHHbIE IJIAHBI.

JInuHOCTHBIE pe3yabTaThl OCBOCHUS IpenMeTa «buosiorus» AOCTUTaloTCs B €IMHCTBE
y4eOHOI M BOCIIMTATEIbHON JESTEIbHOCTH B COOTBETCTBUHU C TPAJAULIMOHHBIMUA POCCUMCKUMHU
COLIMOKYJIbTYPHBIMH, UCTOPUYECKHMH U TyXOBHO-HPaBCTBEHHBIMU IICHHOCTSMU, IPUHITHIMU
B 00IIeCcTBE MpaBUIaMH U HOPMaMM MOBEIECHUS U CIIOCOOCTBYIOT MPOIECCaM CaMOIIO3HAHUS,
CaMOBOCITUTaHUS U CAMOPA3BUTHS, Pa3BUTUS BHYTPEHHEN MMO3ULIMN JTUYHOCTH, TaTPUOTU3MA,
YBa)XXKCHUsI K 3aKOHY U IIPABOIIOPAJIKY, YEJIOBEKY TPYyZa U CTapIIeMy ITOKOJIEHHIO, B3aUMHOIO
yBaKEHMs, OEpeKHOr0 OTHOUIEHHWS K KYJbTYpHOMY HAacleAMIO U TPaJULUAIM
MHOTOHAalIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEH Cpee.

JInuHOCTHBIE pe3yNnbTaThl OCBOEHUS YydeOHOro mnpenMera «buoIOTHA» TOJKHBI
OTpakaTb TOTOBHOCTh M CIIOCOOHOCTh 00y4aroIuXcsl pyKOBOJICTBOBATHCS CPOPMUPOBAHHON
BHYTPEHHEN MO3MULUEH JMYHOCTH, CUCTEMON ILIEHHOCTHBIX OpPHEHTAlUil, MO3UTHUBHBIX
BHYTPEHHUX YOEXIEHHI, COOTBETCTBYIOIIMX TPAJULIUOHHBIM IIEHHOCTSM POCCUICKOTO
oO1iecTBa, paclUIMpeHre KU3HEHHOTO OIbITa U ONbITA JESTEIHHOCTH B MPOIECCE pealn3aluu
OCHOBHBIX HalpaBJIEHUI BOCIIUTATEIBHOMN 1€ATEIBHOCTH, B TOM YHUCJIE B YACTH:

1) rpaxaaHcKoro BOCHUTAHUS: C(HOPMHUPOBAHHOCTh TPAKIAHCKOW IO3MIUU
oOyuJaromerocsi Kak akTUBHOTO M OTBETCTBEHHOI'O WIEHA POCCUMCKOI0 O0IIEeCTBa; OCO3HAHUE
CBOMX KOHCTHTYIMOHHBIX IpaB M 0O0s3aHHOCTEH, YBa)X€HHE 3aKOHa U IPaBOIOPSIIKA;
TOTOBHOCTh K COBMECTHOW TBOPYECKOW NEATENBbHOCTH HPU CO3AAHUU YUEOHBIX NPOEKTOB,
pelIeHNH Y4eOHBIX M MO3HABATEeNbHBIX 3a7ay, BBITOJHEHUH OMOJIOTMUECKUX SKCIIEPUMEHTOB;
CHOCOOHOCTh OINPENeNATh COOCTBEHHYIO MO3HULIUIO IO OTHOLIEHUIO K SIBJICHUSM COBPEMEHHON
KM3HM M OOBACHATH €€; yMEHHE YYMTbIBaTh B CBOMX JEHCTBHAX HEO0OXOAMMOCTb
KOHCTPYKTUBHOTO B3aUMOACUCTBUS JIOAEH C Pa3HBIMH YOEXKACHUSMH, KYyJIbTYPHBIMU
LIEHHOCTSAMU U COLMAJIBHBIM IIOJIO)KEHUEM; TOTOBHOCTH K COTPYAHHYECTBY B IIpoLiecce
COBMECTHOT'O BBINIOJHEHHUs Y4YEOHBIX, I103HABATEIbHBIX M MCCIENOBATEIbCKUX 3ajad,
YBQKUTEIBHOTO OTHOLICHHUS K MHEHHUIO OIIIOHEHTOB IPU OOCYKIEHHUU CIOPHBIX BOIPOCOB
OMOJIOTUYECKOT0 COAECPIKaHuUs; TOTOBHOCTh K TYMaHUTAPHON M BOJIOHTEPCKOMN IEATEIIbHOCTH;



2) NaTpMOTHYECKOr0 BOCHHMTAHMSI: CHOPMHUPOBAHHOCTh POCCHUMCKON TpaskIaHCKOU
UJCHTUYHOCTH, IaTPUOTU3MA, YBAXKEHUS K CBOEMY HapoAay, YyBCTBA OTBETCTBEHHOCTH IEpE]
PonuHon, roppmoctu 3a cBOM Kpail, cBOO PoauHy, CBOM SA3BIK M KyJIbTYpPY, IPOLILIOE U
HACTOSAIIEE MHOTOHAIIMOHAIBHOIO Haponaa Poccuu; 1EeHHOCTHOE OTHOILIEHHE K IPUPOTHOMY
HACJIETUIO M TMaMATHUKAM HPUPOJIbI, AOCTHXKEeHHsIM Poccuu B Hayke, MCKYCCTBE, CIOpPTE,
TEXHOJIOTHUSIX, TPY/E; CIIOCOOHOCTh OLEHUBATh BKJaJ POCCUMCKUX YUYEHBIX B CTAHOBJIEHME U
pa3BUTHE OHMOJOTWH, MOHMMAHUS 3HAYEHUS OWUOJIOTMM B TO3HAHUM 3aKOHOB IPHPOJBI, B
JKU3HU 4YeJIOBEKa U COBPEMEHHOro oOIlecTBa; uieiHas yOexAEHHOCTb, TOTOBHOCTh K
ciyxeHuro u 3amurte OTeuecTBa, OTBETCTBEHHOCTD 3a €ro CyIb0Y;

3) AYXOBHO-HPABCTBEHHOI0 BOCIHMTAHHS: OCO3HAHHWE JIYXOBHBIX IIEHHOCTEH
poccuiickoro  Hapoga; Cc(pOPMHUPOBAHHOCTb HPABCTBEHHOI'O  CO3HAHMS, ATHYECKOIO
MOBE/ICHUSA; CIIOCOOHOCTh OLIEHWBAaTh CUTYallMI0 M TPUHUMATh OCO3HAHHBIC pELICHUS,
OPUEHTHUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH; OCO3HAHUE JIMYHOTO BKIIaJa
B IIOCTPOEHUE YCTOWYMBOIO OyAyIIEro; OTBETCTBEHHOE OTHOILIEHHUE K CBOUM DPOAMTEISM,
CO3JJaHUI0O CEMbUM HA OCHOBE OCO3HAHHOIO IIPUHATHS LEHHOCTEHM CEMEHHOM >KU3HU B
COOTBETCTBUU C TpaAULIUAMHU HapoaoB Poccuuy;

4) 3CTeTHYECKOr0 BOCIHHMTAHUS: OCTETHYECKOE OTHOIIEHHWE K MHUpY, BKIIOYas
ACTETUKY OBbITa, HAyYHOTO M TEXHHYECKOTO TBOPYECTBA, CIOPTA, TPyAa, OOIIECTBEHHBIX
OTHOLICHUI; TOHUMaHHE 3MOIMOHAJIBLHOTO BO3/JEUCTBUS KUBOH HpPUPOJbBl U €€ LIEHHOCTH;
TOTOBHOCTh K CaMOBBIPDQXKEHHIO B pa3HbIX BHJAX HMCKYCCTBAa, CTPEMIICHHUE IMPOSIBIATH
KauecTBa TBOPYECKOMN JINYHOCTH;

5) ¢usuyeckoro BOCNUTAHMA, (POPMHPOBAHUS KYJIbLTYPbl 310POBbS M
IMOLMOHAJILHOIO 0JIaromosy4usi: IOHMMaHUE M pealn3alus 310pOBOT0 U OE€30MacHOro
oOpa3a KM3HM (340pPOBOE TNMTaHUE, COOJIIOJICHHME TUTMEHHYECKUX MpPaBUI M HOPM,
cOaJaHCUPOBAaHHBIN PEXUM 3aHATUM W OTIbIXa, peryispHas (¢u3ndeckas aKTHUBHOCTD),
OepeKHOro, OTBETCTBEHHOI'O ¥ KOMIIETEHTHOT'O OTHOLIEHHSI K COOCTBEHHOMY (PU3MUYECKOMY U
NCUXUYECKOMY  370pPOBbIO; IOHMMaHHE IIEHHOCTH MpaBWJ  HMHIUMBUIYaJbHOTO U
KOJIJIEKTUBHOTO 0€30I1aCHOTO MOBEJEHHS B CUTYalMsX, YIPOKAIOIIMX 3/I0POBBIO M JKHU3HU
Jro/iel; 0CO3HAHME MOCIEACTBUM U HENPUATHS BPEIHBIX MPUBBIYEK (YIOTPEOICHHS alKOTr oI,
HapKOTHUKOB, KYpEHHUS);

6) TpyA0BOro BOCHUTAHMSA: TOTOBHOCTh K TPYJy, OCO3HAHUE LIEHHOCTU MacTepCTBa,
TPyA0JIt00ME; TOTOBHOCTh K AKTUBHOW JIEATENILHOCTH TEXHOJOTHYECKOW M COLMAIbHON
HaINpaBJIEHHOCTH, CIOCOOHOCTh MHUIIMMPOBATH, IUIAHUPOBATH U CAMOCTOSITEIBHO BBITIOIHSTH
TaKylo JAESITEeNbHOCTb, WHTEPEC K pa3iMuHbIM cepam mnpodeccHOHaNbHONU AESITeNbHOCTH,
YMEHHME COBepLIaTh OCO3HaHHBIM BBIOOp Oyaymeid mpodeccun U peanu30BHIBATH
COOCTBEHHBIE JKM3HEHHbIC IUIaHBI; TOTOBHOCTb M CIIOCOOHOCTh K O0Opa3oBaHUIO U
camM000pa30BaHUIO HAa IPOTSKEHUH BCEH JKU3HU;

7) 3K0JI0TMYecKOr0 BOCHHUTAHUSA: HKOJIOTHUYECKH II€JIecO00pa3HOe OTHOIICHHE K
NpUPOJIe KaK UCTOYHHMKY KU3HU Ha 3eMJjie, OCHOBE €€ CYIIECTBOBAHUS; MOBBIIICHUE YPOBHS
HKOJIOTHUECKON KYJIbTYphl: MPUOOPETECHUE OMbITA IJIAHUPOBAHUS TOCTYNKOB M OLEHKH HX
BO3MOXKHBIX TIOCJIEACTBUN JIs1 OKpYXarollled cpeabl; OCO3HaHME TII00AJLHOTO XapakTepa
9KOJIOTUYECKHUX MPOOJIEM M TTYTEH WX PEIICHHS; CIIOCOOHOCTh MCIOJIb30BaTh MPUOOPETacMbIe
Opy U3y4eHUU OWOJIOTMM 3HAHUS W YMEHHUS MpU pElIeHUH MpoOjeM, CBSA3aHHBIX C
paLMOHATIBHBIM MIPUPOJIONIONB30BaHNEeM (COOMIOICHNE TpPaBUI IOBEIEHUS B IPHPOJIE,
HAIPaBJICHHBIX HAa COXPAaHEHUE PABHOBECHS B HKOCHUCTEMAax, OXpaHy BHUJOB, 3KOCHUCTEM,
O6uocdepsl); aKTUBHOE HETIPUATHE NEUCTBHM, MPUHOCSIINX BPEI OKPYXKAIOMIEH MPUPOTHOMN



cpeie, YyMEHHE MPOTHO3UPOBATh  HEOJArONpPUATHBIE  HKOJOTMUYECKHE  IMOCIIEACTBUSA
IPEIIPUHUMAEMbIX JEUCTBUN W NPEAOTBpAIlaTh UX; HAJIMYUE PA3BUTOrO 3KOJOTHYECKOTO
MBILUIEHUS,  DKOJOTUYECKOW  KYJbTYpbl,  ONbITA  JESATEIBHOCTH  DKOJIOIMYECKOMN
HaIpaBJIEHHOCTH, YMEHHs PYKOBOJCTBOBATbCS UMM B IIO3HABATEIbHOM, KOMMYHUKAaTUBHOU U
COLMAJIBHOM MpakTHKE, TOTOBHOCTM K YYacTHIO B IPAKTUYECKOM JESITEIbHOCTH
JKOJIOTMYECKOM HAIIPaBJICHHOCTH;

8) 1UeHHOCTM Hay4YHOro NO3HAHUS: CPOPMHUPOBAHHOCTH  MHPOBO33PEHHS,
COOTBETCTBYIOLLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSl HayKd W OOLIECTBEHHOW IPAKTUKH,
OCHOBAaHHOTO Ha JHajJore KyjibTyp, CIIOCOOCTBYIOIIETO OCO3HAaHHIO CBOEro Mecra B
HOJIMKYJIIbTYPHOM MHpPE; COBEPIICHCTBOBAHUE SI3bIKOBOW M YUTATENIbCKOM KYJIbTYpPhl Kak
CpeACTBa B3aWMOJICHCTBHSA MEXIY JIIOJbMH W TIO3HAHUS MHpPA; MOHUMAaHHE CHEeUU(UKA
OMOJIOTMH KaK HayKd, OCO3HaHUs €€ poiu B (OPMHUPOBAHUU PAIMOHAIBLHOI'O HAYyYHOI'O
MBILICHHS], CO3JJaHUU LIEJIOCTHOTO IPEACTaBICHUs 00 OKpYXKarolleM MHUpPE KaK O €IUHCTBE
IPUPOJIbI, YEJIOBEKAa M OOILECTBA, B MO3HAHUU NPUPOJHBIX 3aKOHOMEPHOCTEH M pelleHuun
po0JIeM COXpaHEeHHUsI TPUPOIHOTO PABHOBECHS; YOCKIEHHOCTh B 3HAYMMOCTH OMOJIOTHH ISt
COBPEMEHHOM IMBWIN3ALUMKU: 00ECHeUeHHs] HOBOI'O YPOBHSI pa3BUTHsS MEIMILMHBI, CO3JaHHE
HNEPCHEKTUBHBIX OMOTEXHOJOTMM, CHOCOOHBIX pellaTh PEeCypcHble MpOOJeMBbl pPa3BUTUSA
Ye0BEYEeCTBA, IIOMCKA IyTed BBIXOJA U3 TJOOAIBHBIX OSKOJOTUYECKUX MPOOJIeM W
o0OecrieueHHs Mepexoja K YCTOWYMBOMY pa3BUTHIO, DPALMOHAIBHOMY HCIIOJIb30BAHUIO
IPUPOJHBIX PECYPCOB U (OPMHUPOBAHUIO HOBBIX CTAHJAPTOB YKU3HU; 3aMHTEPECOBAHHOCThH B
MOJy4eHUN OWOJIOTMYECKUX 3HAHUHM B LEISX MOBBIMLIEHUs OOLIeH KyJIbTYphl, €CTECTBEHHO-
HAayyHOM TIpaMOTHOCTH, KaK COCTaBHOM 4YacTh  (YHKIMOHAJIBHOM  I'pPaMOTHOCTH
oOydaromuxcsi, (GopMUpyeMoOil NMpU HU3y4EHUH OHOJOTUH; MOHWMAaHUE CYIIHOCTH METOJIOB
MO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTH MCIIOJIb30BaTh MOJTy4aeMble
3HaHUS Ui aHaJIM3a U OOBSICHEHUS SBJICHUH OKPY)KAIOIIET0 MUpa M MPOUCXOASIINX B HEM
U3MEHEHUH, yMEHHue JelaTh OOOCHOBAHHBIE 3aKJIIOYEHHS Ha OCHOBE HAYYHBIX (AKTOB M
UMEIOUINXCA JIaHHBIX C I€JIbI0  [OJIyYE€HHUs JIOCTOBEPHBIX BBIBOJIOB; CIOCOOHOCTh
CaMOCTOSITENIFHO HUCIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS JUIsl pelleHus MpoOsieM B pealbHbIX
JKU3HEHHBIX CHUTyalUsX; OCO3HaHME LIEHHOCTH HAy4yHOW JESITEIBbHOCTH, TOTOBHOCTH
OCYIIECTBIISITh IPOEKTHYIO M UCCIIEI0BATENIbCKYIO IEATEIbHOCTh MHIMBUIyaJIbHO U B TPYIIIIE;
TOTOBHOCTb M CIIOCOOHOCTh K HEIMpPEephIBHOMY O0Opa30BaHHUIO U €aMOOOpPa30BaHMIO, K
AKTUBHOMY IIOJIyYEHHIO HOBBIX 3HAaHMA MO OHMOJOTMM B COOTBETCTBUHM C IKH3HEHHBIMU
NOTPeOHOCTAMH.

METAIIPEJMETHBIE PE3VJIbTATBI. MeranpeameTrnsie pe3yiabTaTbl OCBOEHUS
yuebHoro npeamera «bronaorus» BKIIOYAIOT: 3HAYUMBIE 111 YOPMUPOBAHUSI MUPOBO33PEHUS
oOydaromuxcsi  MEeXIUCHUIUIMHAPHBIE  (MEXIpeaIMEeTHbIe)  OOIlleHayyHble  IMOHSTHS,
OTpakarolllie UEJIOCTHOCTh HAyYHOW KAapTHUHBI MHUpPA U CHEHU(PUKY METOAO0B MO3HAHUS,
UCITIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIHUs, SIBJIEHUE, MPOILECC, CUCTEMA,
Hay4HbIM (paKkT, OPUHIMI, THUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIeJ0BaHHE,
HaOJIoIeHne, M3MEpEeHHUe, SKCIEPUMEHT M JAPYTuX), YHHUBEpCAJbHBIC Y4eOHbIE IeHCTBUS
(mo3HaBaTenbHbIE, KOMMYHUKAaTUBHBIC, PETYIATHBHBIC), oOecreynBarome (GopMHpPOBAHUE
(YHKIIMOHATBLHON TPAMOTHOCTH U COITMATBHOM KOMIIETCHITUM OOYYarolIuXcs, ClIOCOOHOCTh
0o0y4aroIuXcsl  MCIOJIb30BaTh OCBOEHHBIE MEXAUCLUUIUIMHAPHBIE, MHPOBO33PEHUYECKHE
3HaHUS U YHUBEpCalbHbIE yUeOHbIE JCHCTBUS B TIO3HABATEIILHOW U COLIMAIbHOMN MPaKTHKE.

MertanpeameTHble pe3yabTaThl OCBOEHUS MPOTPaMMBbl CPEIHEro 00Iero oOpa3oBaHus
JOJIKHBI OTPaXKATh:



OBjajieHNe YHHBEPCAIBLHBIMH Y4eOHBIMH N03HABATEIbHBIMH /ICHCTBUSIMH:

1) ©0a3oBble JOrHYecKHe JIEHCTBHSI: CaMOCTOSTENbHO (opMynupoBath U
aKTyaJIM3HpOBaTh MpoOJIeMy, pacCMaTpUBaTh €€ BCECTOPOHHE; MCIOIb30BATh MPU OCBOCHHU
3HAHUU MPHUEMBI JIOTHYECKOTO MBIIUICHUS (aHannW3a, CHHTE3a, CPAaBHEHUS, KIacCH(UKAIIH,
0000111eHMS), PACKPBIBATh CMBICT OWOJOTHYSCKUX TIOHSITHH (BBIACIATH MX XapaKTEepPHBIC
NPU3HAKH, YCTAHABJIMBAThH CBS3M C JIPYTMMH MOHATHSMH); ONPENENATh LEIH eATeIbHOCTH,
3aaBasi mapaMeTpbl U KPUTEPUH MX JOCTHXKEHHS, COOTHOCUTB PE3YJbTaThl IESATEILHOCTH C
IOCTABJICHHBIMH IIEJISIMU; UCIIOJIB30BATh OMOJIOTMYECKUE TIOHATHS ISl OOBSCHEHUS (PaKTOB U
SIBJICHUH KUBOHM NPHPO/IBI; CTPOUTD JOTUYECKUE pacCy AeHHs (MHIyKTUBHBIC, e TyKTUBHEIC,
110 QHAJIOTUH), BBIABISTH 3aKOHOMEPHOCTH M MPOTHBOPEYHS B PACCMAaTPUBAEMBIX SBJICHUSX,
(GbopMynHpOBaTh BBIBOABI W 3aKIIOUEHUS; NPUMEHSATh CXEMHO-MOJEIBHBIE CPEICTBA IS
NPE/ICTaBICHNSl CYIIECTBEHHBIX CBSI3€H W OTHOIIGHHH B M3y4aeMbIX OHOJIOTHYECKHX
0o0beKTax, a TakKe MPOTHBOPEYMiI pa3HOrO poJa, BBIABICHHBIX B  Pa3IMYHBIX
MH(POPMALMOHHBIX NCTOUYHUKAX; pa3padaThIBaTh IJIAH PEIICHHS TPOOJIEMBI C YIETOM aHAIIN3a
UMEIOINXCS MAaTepUATbHBIX M HEMAaTepUANbHBIX pECYpCOB; BHOCHTH KOPPEKTHUBHI B
JIeATeIbHOCTD, OLIEHUBATh COOTBETCTBHE PE3YJIbTATOB LEISM, OLIEHUBATh PUCKH MTOCIIECICTBUI
JeATEIbHOCTH; KOOPIMHUPOBATH U BBIIOJIHATH paOOTy B YCIOBHAX PEabHOTO, BUPTYaIbHOTO
1 KOMOMHHPOBAHHOTO B3aMMOJCWUCTBUS; PAa3BHUBATH KPEATHMBHOE MBIIIJICHUE NPU PELICHUU
YKU3HEHHBIX TTPOOJIEM.

2) ©0a3oBble HCCIeIOBATEIbCKHE JIEHCTBHUS: BIAJeTh HaBbIKAMH  y4eOHO-
UCCIIEIOBATEIbCKOW M TPOEKTHOM JIeATENIbHOCTH, HAaBBIKAMHU pa3pelieHus Mpodiem,
CHOCOOHOCTBIO W TOTOBHOCTHIO K CaMOCTOSITEIHbHOMY TIIOMCKY METOJIOB pEUICHHUs
NPaKTUYECKUX 3a/ad, MPUMEHEHHWIO pa3JIMYHBIX METOJOB IO3HAHWS; HCIOJIB30BATh
pasn4Hble BUABI JEATEIBHOCTH MO TOJYYEHUIO HOBOTO 3HAHMS, €ro HHTEpIpeTalui,
npeoOpa3oBaHUI0 M NPUMEHEHHI0O B Y4YeOHBIX CUTYalUsX, B TOM YHCJIE NHpU CO3JaHUU
y4eOHBIX M COIUAIBHBIX MPOEKTOB; (OPMHPOBATH HAYYHBIA THUI MBIIUICHUS, BIIAJCTh
HAYYHOH TEPMUHOJIOTHEH, KIIFOYEBBIMH MOHATUSIMH U METOJJaMH; CTaBUTh M (HOPMYIHPOBATH
COOCTBEHHBIE 3a/1aul B 00pa30BaTENIbHOM 1EATENILHOCTH M )KU3HEHHBIX CUTYallUsX; BBISBISATD
NPUYMHHO-CJIECCTBEHHbIE CBSI3M U AaKTyaJU3UpOBaTh 3ajady, BBIIBUTaTh THIOTE3y €€
pelieHusi, HaXOAWTh AapryMEHTHI IS JIOKA3aTeNbCTBA CBOMX YTBEPXKICHUH, 3aJaBaTh
napamMeTpsl U KPUTEPHUU PEIIeHHs; aHAIM3WPOBATh MOJYYCHHBIE B XOJE PEIICHUS 3a/aud
pe3ysbTaThl, KPUTUYECKH OILIEHMBATh HX JIOCTOBEPHOCThb, IMPOrHO3UPOBATh H3MEHEHHE B
HOBBIX YCJIOBHUSIX; J1aBaTh OLIEHKY HOBBIM CHUTYaIlUsIM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;
OCYIIECTBIISITh IIEJICHANIPABICHHBI MOWUCK TIepeHOca CPEICTB W CIIOCOOOB JIEHCTBHS B
poeCCHOHATIFHYIO CPETY; YMETh NMEPEHOCUTh 3HAHUS B IMO3HABATEIBHYIO M MPAKTUIECKYIO
00J1aCTH JKU3HEAEATENbHOCTH; YMETh HWHTETPUPOBATh 3HAHMUSA U3 Pa3HBIX IPEIMETHBIX
oOnacTeif; BBIIBUraTh HOBBIE MJEH, NpeAjaraTh OpPUTHHAIbHbIE TOJXOJAbl U PELICHHMS,
CTaBHUTH POOJIEMBI U 33]]a9H, TOMTYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

3) pabdora ¢ wuHpopManMeii: OpPHEHTHPOBATHCA B PA3NIMYHBIX HCTOYHHKAX
uHpopManuu (TEKCTe y4eOHOro MOCoOus, HAyYHO-TIONYJISIPHON JTIUTepaType, OMOJIOTrHUECKUX
CJIOBapsX U CIPaBOYHHMKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX, B VIHTEepHETE), aHAIM3HPOBATH
UHQOpMAMIO Pa3NUYHBIX BHAOB M (OPM TPEICTABICHUS, KPUTHYECKH OLECHHBATH €&
JIOCTOBEPHOCTh M HEMPOTHBOPEUUBOCTH; ()OPMYIHPOBATH 3aMIPOCHI U MPUMEHSTH Pa3INYHbIC
METO/IBI IIPH MOMCKE U 0TOOpe OHoIOrnYeckoil HHOpMaIK, HEOOXOIUMOM /7Sl BHITIOJTHEHUS
y4eOHBIX 3aj7ad; NpuoOpeTaTh OMBIT HCIOJIB30BaHUSA WH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEpIICHCTBOBATH KYIBTYPY AKTHBHOTO HCIIOJNB30BAHMS  PA3TMYHBIX



IIOUCKOBBIX CHUCTEM; CaMOCTOSITEIbHO BBIOMpPATh ONTUMAIbHYIO (GOpPMY IpEeACTaBICHUS
O6uonornyeckoit nHGopManuu (CXeMbl, rpaduKu, JUarpaMMbl, TAOIUIIBI, PUCYHKH U JPYroe);
UCTOJIb30BaTh HAYYHBIA $I3bIK B KayeCTBE CpEeACTBA NpuU pabdoTe ¢ OHOJOTHYECKON
uHpopMaLuel: IPUMEHATh XUMUYECKHe, (pU3nuecKkrue 1 MaTeMaTH4YeCKUe 3HAKH U CUMBOJIBL,
dopmynbl, ab0peBHaTypy, HOMEHKIIATYpy, HCIOJIb30BaThb M IPeoOpa3oBbIBATh 3HAKOBO-
CHUMBOJIMYECKHE CPEJICTBA HAIJISIIHOCTH; BIAJETh HABBIKAMHM PACMO3HABAHUS M 3aIIUTHI
uHpopManuu, THHOPMAIIMOHHON 0€30IacCHOCTH JINYHOCTH.

OBJaieHHe YHUBEPCAIbLHBIMH KOMMYHHKATHBHBIMH el CTBUSIMU:

1) ofmeHWe: OCYHICCTBISATH KOMMYHHKAIIMM BO BCeX cdepax JIKH3HH, AKTHBHO
y4acTBOBATh B JUAJIOTE WM JUCKYCCHH IO CYIIECTBY 00CYKAaeMOi TeMbl (YMEHHUE 3a]aBaTh
BOTIPOCHI, BBICKAa3bIBaTh CYXJICHUS OTHOCHUTEIHHO BBINIOJHEHUS MpeUlaraeéMoi 3ajaud,
YUUTBIBaTh HHTEPECHl U COIJACOBAHHOCTb MO3MLMN JPYrUX YYacTHUKOB JHajora WId
JUCKYCCHM); paclio3HaBaTb HeBepOanbHble CpeacTBa OOIIEHUS, IIOHMMaTh 3HAYEHUE
COLMAIBHBIX 3HAKOB, NPEANOCHUIOK BO3HUKHOBEHHS KOHQIMKTHBIX CHTYalluid, yMETh
CMSr4aTh KOH(DIUKTHI ¥ BECTH NEPErOBOPHI; BIAACTh PA3IMYHBIMH CIIOCOOaMU OOIIEHUS U
B3aUMOJICHCTBUSA, TIOHUMATh HAMEpPEHUs JpPYrux JojeH, MpOsBIATh YBAKUTEIbHOE
OTHOILIEHHE K COOECeHUKY U B KOPPEKTHOH (opme (GopMynHpoBaTh CBOU BO3PAKEHUS;
Pa3BEPHYTO U JIOTHYHO M3JIaraTh CBOIO TOUKY 3PEHUS C UCIOJIB30BAHUEM SI3BIKOBBIX CPEJ/ICTB.

2) cCOBMECTHAs eATeILHOCTh: TOHUMATh U MCIIOJIb30BaTh IPEUMYILECTBA KOMAHTHON
U MHIMBHUIYaJbHOM pabOThl MpH pELICHUH OHOJIOTMYECKON Mpo0sieMbl, OOOCHOBBIBATH
HEOO0XO/IMMOCTh NPUMEHEHHs] TPYNIOBBIX (HOPM B3aUMOIECHUCTBUS NPH PELICHUH Y4eOHOH
3aJ1au; BEIOUPATh TEMAaTUKY U METO/BI COBMECTHBIX ACUCTBUI ¢ y4E€TOM OOIINX HHTEPECOB U
BO3MOXKHOCTEH KaXXJOTO YiICHAa KOJUICKTHBA;, MPUHUMAThH IIETH COBMECTHOW MESTEIHHOCTH,
OpPraHU30BBIBaTh M KOOPJIMHHPOBATH JAEHCTBHS MO €€ JOCTH)KEHUIO: COCTaBIATh IUIaH
NefcTBUM, pacrpenenaTh pojid ¢ Y4€TOM MHEHUH YYacTHHMKOB, OOCYXJaTh pe3yiIbTaThl
COBMECTHOHM pabOTHI; OIICHWBATh KAYECTBO CBOETO BKJIA/Ia M KAXKJOTO yJaCTHHKA KOMaH/IbI B
o0mmid pe3yinbTaT Mo pa3padOTaHHBIM KPHUTEPUSM; IMpeiaraTb HOBBIE TPOEKTHI, OIEHHBATH
Ul C TO3ULIUM HOBU3HBI, OPUTMHAIBHOCTH, MPAKTUYECKONW 3HAYMMOCTHU; OCYIIECTBIATH
MO3UTHUBHOE CTPATETHYECKOe MOBEJICHHE B PA3JIMYHBIX CUTYallUsX, IPOSBISATH TBOPUECTBO U
BOOOpakeHue, ObITh HHUITUATHBHBIM.

OgJiaieHne YHUBEPCAJIBHBIMH PeryJissTUBHBIMH e CTBHMU:

1) camoopraHM3anmMsi: HCIOJb30BaTh OWOJNOTMYECKUE 3HAHHS JUISl BBISBICHUS
npobjeM W MX pEUIeHHs B JKU3HEHHBIX M y4YeOHBIX CHUTYyallusiX; BBIOMpaThb Ha OCHOBE
OMOJIOTUYECKUX 3HAHUI IeJIEBbIC W CMBICIIOBBIE YCTAHOBKH B CBOMX JICHCTBHSIX W IMOCTYITKaX
10 OTHOWICHHIO K JXMBOH TPHPONE, CBOEMY 3/J0POBBIO H 3I0POBBIO  OKPYKAIOIIWX;
CaMOCTOSITENIbHO OCYILECTBIISATh IO3HABATEIbHYIO JI€ATENbHOCTh, BBISABIATH INPOOJIEMBI,
CTaBUTh U (POPMYyIUpPOBaTH COOCTBEHHBIE 3aJaud B 0O0pa30BaTEIbHON MEATENbHOCTH H
’KHU3HCHHBIX CHTYaIlUsX; CAMOCTOSATEIBHO COCTABISITH IUIAH PEIICHHs MPOOJIEMBI C YIETOM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U TIPEANIOYTEHHIA; /aBaTh OLEHKY
HOBBIM CHUTYyallUsIM; pPACHIMPATh paMKH y4yeOHOro TmpenMeTa Ha OCHOBE JIMYHBIX
NPEINOYTEHHUH; 1elaTh 0OCO3HAHHBIM BHIOOD, apryMEHTHPOBAThH €0, OpaTh OTBETCTBEHHOCTH
3a pEIICHHWE, OIEHWBATh MPHOOPETEHHBIM OMBIT, CIOCOOCTBOBATh (OPMUPOBAHUIO U
IPOSIBIEHUIO IIMPOKON APYIUIUHN B PAa3HBIX 00JACTAX 3HAHHM, MOCTOSIHHO IOBBIIIATH CBON
00pa30BaTeNbHBINA U KYIbTYPHBIA YPOBEHb.

2) CaMOKOHTPOJIb: /aBaTh OLCHKY HOBBIM CHTYallMsM, BHOCUTH KOPPEKTHBHI B
JeSITEIbHOCTh, OLICHWBAaThb COOTBETCTBHE pE3yJIbTATOB LEISAM; BIAJCTh HAaBBIKAMU



IIO3HABATENIBHOM pedIeKCM KaK OCO3HAHMS COBEPLIAEMBIX JAEHCTBHM M MBICIUTEIbHBIX
IPOIIECCOB, UX PE3YJIbTATOB M OCHOBaHMM, MCIIOIL30BaTh MPUEMBI pedIeKCUn ISl OLCHKH
CHUTYalll{, BEIOOpA BEPHOTO PEIICHUS; YMETh OI[CHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATD
pelIeHusT 10 UX CHW)KEHUIO; IMPUHUMaTb MOTHBBI M apryMEHTbl APYIHMX IIpU aHalIu3e
pe3yibTaTOB JACATEIbHOCTH;

3) mpunsiTHe ceGsi M JPYrHX: NpPUHUMATH CceOsi, MOHMMAash CBOM HEJOCTATKH U
JIOCTOMHCTBA; MPUHUMATh MOTHUBBI M AapPryMEHThl JPYTUX IPU aHAIMU3E pPEe3yJIbTaToOB
NeSITeIbHOCTH; PU3HABATh CBOE MPaBO U IIPABO APYI'MX Ha OMIMOKHU; pa3BUBATh CIIOCOOHOCTb
HOHUMAaTh MU C MO3ULUH JPYroro YejaoBeKa.

I[TPEAMETHBIE PE3VJIbTATDBI. IlpenmerHsle pe3yibTaTbl OCBOEHUS IPOTrpamMMbl
COO o 6uonornu Ha 6a30BOM ypOBHE BKIIIOUAIOT crieruduyeckue A yaeOHOro mpeamera
«buonorus» Hay4HbIe 3HAHUSA, YMEHHS U CIIOCOOBI JCHCTBUI 110 OCBOSHHUIO, HHTEPIPETAIINN
U IpeoOpa3oBaHUIO 3HAHUH, BUJBI JEATEIBHOCTH IO IOJYYEHHIO HOBOIO 3HAaHUSA U
IPUMEHEHHIO 3HAHUN B Pa3JIMYHbIX YYEOHBIX CUTYalMsX, a TAKKE B PEAJbHBIX JKU3HEHHBIX
CUTYallUsX, CBSI3aHHBIX C Ouosiorueil. B mporpamme npenmMeTHble pe3ynbTaThl PeICTaBICHbI
10 TroiaM O0y4YEeHHUS.

[IpenmerHbIe pe3ynbTaThl OCBOEHUS ydeOHOro mpenmera «buonorus» é 10 knacce
JIOJIKHBI OTPAXKATh:

c(OPMHPOBAHHOCTh 3HAHUH O MECT€ U POJM OHUOJIOTUM B CHUCTEME HAyYHOT'O 3HAaHUS
€CTECTBEHHBIX HayK, B (HOPMUPOBAHMH COBPEMEHHOIN €CTECTBEHHO-HAYUYHOW KapTHUHBI MUpa U
HAayYHOTO MHUPOBO33PEHHUS, O BKJIAJE POCCUHCKUX U 3apyOEKHBIX YUYEHBIX-OHMOJIIOrOB B
pa3BuTHE OUMOJIOTUH, (PYHKIIMOHAIBHONW TPAMOTHOCTH 4YEJIOBEKA JJIsl PEIICHUs >KU3HEHHBIX
3aja4;

YMEHHUE PACKPBIBATh COJIEpKaHUE OHOJOTMUECKUX TEPMHUHOB U MOHSATHH: >KHU3Hb,
KJIeTKa, OpraHu3M, MeTaboiu3M (0OMEH BEIeCTB M INPEBpPAIICHUE SHEPrHH), IOMEeocTa3s
(camoperynsiuusi), ypOBHEBas OpraHu3alus JKUBBIX CHCTEM, CaMOBOCIPOMU3BEICHUE
(penpoaykuusi), HaCJI€ACTBEHHOCTh, H3MEHUYUBOCTh, POCT U PA3BUTHE;

yYMEHUE H3Jaratb OMOJOrMYeckHe TEOpHH (KJIETOYHas, XpOMOCOMHas, MyTallMOHHAs,
LEHTpaJIbHas JIorMa MOJIEKYJIsipHOil Omonorun), 3akonsl (I. Menaens, T. Moprana, H. 1.
BaunoBa) u yueHus (0 eHTpaX MHOT0OOpa3us U MPOUCXOKIEHUS KYyIbTYpHBIX pacTeHuit H.
U. BaBuiosa), onpenensTh TpaHUIbl MX TPUMEHUMOCTH K JKUBBIM CHCTEMaM;

YMEHUE BJIJIeTh METOJJaMH Hay4YHOTO MMO3HAHMS B OMOJIOTHH: HAaOJIOJICHUE U OIMCaHHe
KHUBBIX CHCTEM, IIPOLIECCOB M SBJICHWH, OpraHu3alus M TPOBeJeHHE OUOJIOTHYECKOro
HKCIIEPUMEHTA, BBIIB)KEHUE TUIIOTE3bl, BBISBICHHE 3aBUCUMOCTH MEXAY HCCIIEIyEeMbIMHU
BEJIMYMHAMHU, OOBSCHEHUE MOJIYYEHHBIX PE3yJIbTaTOB, MCIOJIb30BAHHBIX HAYUHBIX MOHATHUH,
TEOpUI U 3aKOHOB, YMEHHE JIENIaTh BBIBObI HA OCHOBAHUU TOJYYEHHBIX PE3YJIbTATOB,;

YMEHHE BBIIEIATH CYIIECTBEHHBIE IPU3HAKU BUPYCOB, KJIETOK IMPOKAPUOT U DYKAPHUOT,
OJTHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPTraHW3MOB, OCOOCHHOCTH TPOIIECCOB: OOMEHa
BEUIECTB U TMpEBpallleHuss DSHEPTUM B KIETKe, (OTOCHHTE3a, IUIACTHYECKOIO |
HHEPTreTUYECKOro 0OMEeHa, XEMOCHHTE3a, MUTO03a, MEH03a, OIJIOJOTBOPEHHS, PA3MHOKCHHS,
MHAWBHUAYAJILHOTO Pa3BUTHS OpraHu3Ma (OHTOTEHE3);

YMEHUE NMPUMEHATh NOTy4YE€HHbIE 3HAHUS JUIsl OOBSICHEHUSI OMOJIOTUYECKUX MPOLECCOB
U SIBIICHUH, UI1 NPUHATHS MPAKTUYECKMX PELIEHUH B IOBCEJHEBHOW KHU3HHU C LEJIbIO
oOecrieyeHuss 0€30MACHOCTH CBOETO 3J0POBBS U 3JI0POBbSI  OKPYXKAIOIIUX JIIOJCH,
cOOJIIO/IEHHsI HOPM TPaMOTHOT'O MOBEJICHHS B OKpPY’KalOIIeH NMPUPOIHON cpelie, TOHUMaHHE



HEOOXOJUMOCTH MCIIOJIb30BaHMsl JOCTH)KEHUH COBPEMEHHON OMOJOTMM U OMOTEXHOJIOTMH
JUIsl pallMOHAJIBHOTO MIPUPOIOIIOIb30BaAHUS;

YMEHME pellaTh 3JE€MEHTapHblE T€HETHMYECKHE 3aJauyd Ha MOHO- U JUTHOpHUIHOE
CKpELMBaHMUE, CLEIUICHHOE  HAaclieIoBaHHE, COCTaBIATb CXE€Mbl MOHOIMOPHIHOIO
CKpeLMBaHMs I IpeAcKa3aHusl Hacle0BaHMsl IPU3HAKOB Y OPraHU3MOB;

YMEHUE BBINOIHATE JTa0OpaTOPHBIE U MPAKTHYECKHE pabOThI, COONMIOAATH MpaBHiIa MPH
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0OBaHUEM;

YMEHUE KPUTHUYECKH OLEHHBATh U MHTEPIPETUPOBATh MH(DOPMAIUIO OHOIOIUYECKOIO
COJIepKAHMUs, BKIIOYAOLIYIO IICEBJOHAYYHbIC 3HAHUS U3 PA3JIMYHBIX UCTOYHUKOB (CpeacTBa
MaccoBoi  MHGPOpPMALUMH, HAYYHO-TIONYJSPHBIE  MaTepHalibl), OSTHUYECKHUE  ACHEKTHI
COBPEMEHHBIX HCCIECIOBAHUN B OMOJIOTHH, MEIUITMHE, OMOTEXHOJIOTHH;

YMEHHUE CO3/1aBaTh COOCTBEHHBIE IHCBbMEHHbIE M YCTHblE COOOIIEHUs, 00oO0Ias
OMOJIOTHYECKYI0 HMH(POPMALMIO W3 HECKOJbKHUX MCTOYHHKOB, I'DPAaMOTHO HCHOJb30BATh
NOHATUIHBIN armapaTt OMOJIOTHH.

[IpenmerHbIe pe3ynbTaThl OCBOEHUS ydeOHOro mpenmera «buonorus» e 11 knacce
JIOJKHBI OTPakaTh:

c(OPMHPOBAHHOCTh 3HAHUH O MECT€ U POJM OHUOJIOTUM B CHUCTEME HAy4HOT'O 3HAaHUS
€CTECTBEHHBIX HAYK, B (DOPMHPOBAHUHN COBPEMEHHON €CTECTBEHHO-HAYYHON KapTUHBI MUpPA U
HAayyHOTO MHUPOBO33PEHHUS, O BKJIAJE POCCUNUCKUX U 3apyOEKHbIX YUYEHBIX-OHMOJIOrOB B
pa3BuTHE OMOJOrMM, (PYHKIHMOHAIBHOW IPaMOTHOCTH 4YeNOBEKa /ISl PELIeHUs >KU3HEHHbIX
3aja4;

YMEHHME pacKphIBaTh COJEpKaHUEe OWOJOrMUYECKUX TEPMHUHOB U TMOHSTHH: BUJ,
NOMYJSIMSI, TEHOQOHJI,  HBOJIOLMS,  JBWXKylMe  Cuibl  ((akTopbl)  HBOJIOLHUH,
IpUCIOCOO0IEHHOCTh OPraHU3MOB, BUJJ000pa30BaHue, SKOJIOrHYECKUe (PaKTOPhl, IKOCUCTEMA,
IPOAYLIEHThl, KOHCYMEHTBI, pEAYLEHThbl, LENu MUTaHHUs, OSKOJOrMyeckas MNUPaMUAA,
O6uoreoreHo3, bnocdepa;

YMEHHME H3/1araTb OuoOJoruueckue Tteopuu (dBosmonroHHas Teopuss Y. JlapBuHa,
CHUHTETHYECKasi TEOPHsI IBOJIIOIMHN), 3aKOHBI U 3aKOHOMEPHOCTH (3apoJibIieBoro cxoxacrna K.
M. bapa, ueperoBaHus INIaBHBIX HanpasieHU U myrei ssomonuu A. H. CeBeprioBa, yueHus
o Ouochepe B. WM. Bepnajackoro), omnpenensith TPaHUIBI UX TPUMEHHUMOCTH K YKUBBIM
CUCTEMaM;

YMEHUE BJIaJIeTh METOJJaMH Hay4YHOTO MMO3HAHMS B OMOJIOTHH: HAaOJIOJICHUE U OIMCaHHe
KHUBBIX CHCTEM, IPOLIECCOB M SBJICHWH, OpraHu3alus M MPOBEACHHE OHOJOTHYECKOTO
HKCIIEPUMEHTA, BBIJIBH)KEHUE TUIIOTE3bl, BBISIBICHHE 3aBUCUMOCTU MEXIY HCCIEAyEeMbIMU
BEJIMYMHAMH, OOBSICHEHHE TOyYEHHBIX Pe3yJIbTaTOB, WCIOJIH30BAHHBIX HAYYHBIX TOHSTHA,
TEOPHi U 3aKOHOB, YMEHHE JIeIaTh BBIBOBI HA OCHOBAaHUU MOJYYEHHBIX Pe3yJIbTaTOB;

YMEHHUE BBIACHATh CYIIECTBEHHbIE IMPHU3HAKH CTPOCHHSI OMOJOTMUYECKHX OOBEKTOB:
BUJIOB, MOIMYJIALINNA, MPOIYILIEHTOB, KOHCYMEHTOB, PEIYLIEHTOB, OMOr€OLIEHO30B U YKOCHUCTEM,
OCOOCHHOCTH  IPOLIECCOB:  HACJIEICTBEHHOM HW3MEHYMBOCTH, €CTECTBEHHOro oT0opa,
BU000pa30BaHus, IPUCIIOCOOICHHOCTH OPTaHU3MOB, JIEHCTBUS IKOJIOTHUECKUX (DaKTOPOB Ha
OpraHu3Mbl, IEpeHOca BEIIECTB M TIOTOKA JHEPIUU B HKOCHCTEMAax, AHTPOIOTEHHBIX
U3MEHEHHUH B DKOCHUCTEMaxX CBOEH MECTHOCTH, KpPYrOBOPOTa BELIECTB M OMOr€OXMMHUYECKHX
IIUKJIOB B Onocdepe;

YMEHUE NMPUMEHATh MOJTy4YEeHHBIC 3HAHUS JUISI OOBSICHEHUSI OMOJIOTHYECKUX MPOIECCOB
U SIBICHUH, Ui TPUHATHS TMPAKTHUYECKUX pEHICHUH B IOBCEAHEBHOM JXH3HU C IEINBIO
oOecrieyeHHss 0€30MACHOCTU CBOETO 3/0pOBbS U 3[0POBbSl  OKPYXAIOIUX JIIOJEH,



COOJIFOJICHUSI HOPM TPAaMOTHOTO TIOBEJCHUS B OKPYIXKAIOIICH MPHPOAHOMN cpelie, TOHUMaHUe
H€O6XOI[I/IMOCTI/I HUCII0JIb30BaHUA [[OCTI/I)KGHI/Iﬁ COBpeMCHHOI\/JI OHoIOruHn AJI1 paluoOHaJIbHOT'O
HPUPOJIOTIONIL30BAHYS,

YMEHHUE pelIaTh JIEMEHTAPHbIC OHMOJIOTHYECKUE 3aa4i, COCTABISTh CXEMbI IIEpeHOCca
BEIIECTB U SHEPTHH B dKOCHCTEMaX (L[EMU MUTaHHMs);

YMEHHE BBIIOJIHATH JIAOOPATOPHBIC U MPAKTUYECKHE pabOThI, COONIOIATh MTPaBUIIA MIPH
pabote ¢ yueOHbBIM U 1a0opaTOpHBIM 000PYJOBAHUEM;

YMECHUE KPUTHYECKH OLICHHBATh U MHTEPIPETHPOBATH MHOOPMAIHIO OHOJIOTUYECKOTO
COJICpKaHMs, BKIIOYAIOIIYIO TICEBJIOHAYYHBIC 3HAHHS U3 PA3IMYHBIX UCTOYHUKOB (CpeicTBa
MaccoBoi HMH(OpPMAIMH, HAYYHO-TIONMYIISIPHBIC MAaTEepPHAIIbI), pacCMaTPUBATh TI00ATBHBIE
IKOJIOTUYECKUE TPOOJIEMBI COBPEMEHHOCTH, (OPMHPOBATH 110 OTHOUICHUIO K HUAM
COOCTBEHHYIO MO3HUIIHIO;

YMEHHME CO3/1aBaTh COOCTBEHHBIE IHCbMEHHBIE M YCTHbIE COOOLIeHUs, 00001mas
OMOJIOTHYECKYI0 HMH(POPMALMIO W3 HECKOJbKHX MCTOYHHKOB, I'DPAaMOTHO HCHOJb30BATh
NOHATUIHBIN armapaTt OUOJIOTHH.



TeMaTnyeckoe IJIAHAPOBAHUE ¢ YKA3aHHEM: KOJHYECTBA AKATEMHYECKHX YaCOB, 0OTBOAMMbIX HA OCBOEHHE KAXKI0M TEMBbI,

MCIOoJL30BaHuA 0 AToi TeMe DOP niau IHOP, aBiasiiomuxcs y4e0HO-MeTOAHYECKHMH MATEPHAJIAMHU BOCIIUTATEJILHOI0 KOMIIOHEHTA

10 knacc (34 waca)

Ne Paznen Tema Koua- Buabl gesiTeJIbHOCTH KonTposn DJ1eKTPOHHBIE OcHoBHbIE
n/n BO (uudposbie) HAIPABJICHUSA
4acoB o0pa3oBaTeJIbHBIE BOCIIUTATEJIHHOU
pecypcsl AesTeJIbHOCTH H
yHk1HOHAIBHOI
TPaMOTHOCTH
1 Pazpea 1. buonorus 2 CaMOCTOATENBHO ONPEEIISIOT VYeTHsll ompoc, Ccebuika aiis OYHKIMOHANIbHAA
Buojorust kak KaK HayKa LeH y9eOHO! AeITeIbHOCTH U WHTEPaKTUBHBIC YUUATEIS: TPaMOTHOCTb
Hayka (2 u) COCTaBJIAIOT IJIaH U3YUYEHUS. 3a7aHus, bubnunoreka [IOK (ecTecTBeHHOHAYYH
OmnpenenstfoT OCHOBOTIONATAONINE | TEPMUHOIOTHICCKUI https://m.edsoo.ru/7 ast, YnTaTeabCKas,
MOHSTHS, OBJIAE€BAOT METOIAMU JIUKTAHT, IPAKTHKYM f41c292 MaTeMaTH4yecKas,
2 Pazgen 2. ZKubie | JKusble 1 HAYYHOT'O MTO3HAHUsA, CTPOSIT YcrTHbIH omnpoc, Ccpuika ais rI00abHBIC
CHCTEMBI M UX CHCTEMBI U MEHTAJIbHBIC KapThl TTOHSITHIA, MHTEpaKTUBHbBIC YUUTEIS: KOMIIETCHIIUH,
opranm3auus (1 u) | ux CXEMBI 1 TaOJUIIBI, PEIIatoT 3aaHus, Bubnunoreka [IOK KpEaTUBHOE
OpraHusarys OMOJIOTUYECKH 3a0aUH. TEPMUHOJIOTHYESCKUI https://m.edsoo.ru/7 MEIIICHHE),
JleMOHCTpUPYIOT BiIaJIeHNE JIUKTaHT f41¢292 IOy IS PU3AITUS
3 Paznen 3. XumMuaeckuit 8 SI3BIKOBBIMH CPEICTBAMM TPH VYcrHBIH ompoc, Ccruika s Hay4YHBIX 3HAaHUU
XuMnueckuit COCTaB U orBeTax. B nmporecce HHTCPaKTUBHEBIC YYHUTENA: Cpeju JIeTen,
COCTaB U CTPOEHHE | CTPOEHUE IPOTyKTUBHOTO OOIIEHHS 3aJlaHus, Bbubnuorexa LIOK 9KOJIOTHYECCKOE
KJIeTKH (8 1) KJIETKHU (hOpPMHPYIOT COBPEMEHHYTO TEPMUHOJIOTHYECKHIH https://m.edsoo.ru/7 BOCITUTAaHUE,
Hay4YHYI0 KapTUHY MUDA. JIMKTAHT, IPAKTUKYM f41¢292 TpyZ0BOE
4 Pazgea 4. Kuznenesaren 6 CaMOCTOATENBHO BEYT YeTHbIi ompoc, Ccolika s BOCIIMTAHUE U
Ku3HenesATeIbHOC | BHOCTD MH(QOPMALMOHHO-TIO3HABATENbHYIO | HHTEPAKTUBHbIE YUUTEIA: npodeccHoHanbHoe
Thb KJIeTKH (6 4) KIICTKH AEATEIBHOCTb C HCTOYHUKaMHU 3a/1aHus, bubnuoreka [IOK CaMOOoNpeE/ICIIEHNE,
MH(OPMALKH, KPUTHIECKH TEPMUHOJIOTHYECKUI https://m.edsoo.ru/7 NaTPUOTHIECKOE
OTICHUBAIOT, HHTEPIPETUPYIOT U JTUKTAHT f41¢292 BOCIIUTAHUE U
) Paznean 5. PasmuoxeHmE 5 (opmupyroT codcTBeHHYO YcTHEIH ompoc, Ccpuika aist opmupoBanme
Pa3sMmHoxeHue U 5 no3uiuio. Pazsusaror WHTEPAKTUBHBIE YUYATEIS: poccuiickoi
HHAUBUIYAJIbHOE | WUHJIUBHIyallb TI03HABATEIbHBIN HHTEPEC U 3a7aHus, bubnmnorexa [JOK HICHTUYHOCTH,
pa3BuTHE HOE pPa3BUTHE YMEHHE OOBSICHSTE Pe3yJIbTaThI TEPMHUHOJIOTHUECKU I https://m.edsoo.ru/7 npuoOLIeHne AeTeit
oprannsmos (5 4) OPraHu3MOB OMOJIOTHYECKHUX UCCIICTOBAHHIH, TIAKTAHT, TPAKTUKY f41c292 K KyJIbTYpHOMY




6 Paznen 6. Hacnencteen 8 ucnons3yoT UKT B periennn YcrHbIH omnpoc, Ccpuika ais HaCJIeIUI0
HacaencTBeHHOCT | HOCTH U KOTHUTHBHBIX 3a71ad. WHTCPAKTUBHBIC YUUTEIIS: (3cTeTnueckoe
b 1 H3MEHYMBOCTh | U3MEHUHUBOCT CaMOCTOATEIIEHO KOPPEKTUPYIOT 3aJlaHus, bubnuoreka [IOK BOCITUTAHUE)
opranu3moB (8 4) | b OPraHU3MOB Y4eOHYIO JIeSITEIBHOCTD, TEPMUHOJIOTHYCCKHI https://m.edso0.ru/7
JEMOHCTPHUPYIOT HABBIKH JIUKTaHT, IPAKTHKYM f41¢292
7 Pa3nea 7. Cenexnus 3 MO3HABATEIILHOU PeQIICKCHH. VYerHbli onpoc, Ccplika st
Cenexkmnust OpTaHH3MOB, YBepeHHO MOIB3YI0TCA WHTCPAKTUBHBIC YUUTEIIS:
OPraHu3MoB. OcHOBBI OHMOJIOTHYECKON TEPMHUHOIIOTHEH 3aaHus, bubnuorexa [IOK
OcHOBBI OMOTEXHOJIOT TEPMUHOJIOTHYECKHIH https://m.edsoo.ru/7
ouorexHosorum (3 | uu JUKTAaHT, f41c292
4) MHACbMEHHAs
MIPOBEPKA 3HAHUU
8 Pe3epBHOe Bpemsi 1
OO11ee KOJIUIECTBO 34
4acoB TI0 MTporpamMme
11 knacc (34 uaca)
Ne Pasnen Tema Koa- Buns! nesiteibHOCTH KonTpoas DJIeKTPOHHBIE OcHoBHBIC
n/n BO (uugposbIe) HANPABJICHUSA
4acoB o0pa3oBaTeJIbHbIE BOCHHUTATEILHOU
pecypcsl IesITeILHOCTH U
(yHkIHOHAIBHOI
TPaAMOTHOCTH
1 Pazgea 1. OBOJIIONAOH 9 CaMOCTOATENBHO ONPEEISIOT e | Y CTHBIA OIpoc, Ccpuika mig OYyHKIMOHANIbHAS
IBOJIOIHOHHAS Hast y4eOHOH NeATeNbHOCTH U WHTEPaKTUBHBIC YUUATEIS: TPaMOTHOCTb
ouosorus (9 4) Ouomorus COCTABJISIFOT TUTaH U3YUICHUS. 3a/1aHus, Bubnunoreka [IOK (ecTecTBeHHOHAYYHA
OmnpenenstioT 0CHOBOTIONIATAOIIHE TEPMUHOJIOTHIECKHIH https://m.edsoo0.ru/ | s, unTarenabckas,
MOHSATHS, OBJIAJICBAIOT METOIaMHU JIUKTAHT, IPAKTUKYM 7f4lcc74 MaTeMaTU4ecKas,
2 Pazpgen 2. Bo3nukuoBe 9 HAY4YHOT'O [MO3HAHUSA, CTPOSIT YerHbIi ompoc, Cchuika st rio0abHbIE
Bo3HukHOBeHMEe M | HUE U MEHTAJIbHbIC KapThl TIOHATHIHA, MHTEPAKTUBHBIC YUUATEIS: KOMIICTEHIINH,
Pa3sBUTHE KU3HU pas3BuTHE CXEMBI 1 TaOJUIIBI, PEIIAt0T 3aJlaHus, Bu6nmoreka IJOK KpEaTUBHOE
Ha 3emue (9 9) JKU3HU Ha OHMOJIOTMYECKH 3a/1a4H. TEPMHUHOJIOTHYECKU I https://m.edsoo.ru/ MBIILICHHE),
3emite JleMOHCTpUpYIOT BllaJIcHUE JIUKTaHT, PAKTUKYM 7f4lcc74 MOMYJISIPU3aLIMs
3 Pazpen 3. Opraau3mMbl 5 SI3BIKOBBIMM CPEJCTBAMHU MPU YcTHEIH ompoc, Cchuika st Hay4YHBIX 3HAaHUU
Opranu3msl u " otBerax. B mporecce WHTEPAKTUBHBIC YUUTEIS: Cpe/u NETeH,




OKpY KaIas OKpy>KaroIa MIPOAYKTUBHOTO OOIIIEHUS 3aJjaHu, bubmoreka [JOK JKOJIOTHYECKOE

cpena (5 4) s cpena (hopMUPYIOT COBPEMEHHYO TEPMHHOJIOTHUCSCKU I https://m.edsoo.ru/ BOCIIUTAHUE,
Hay4YHYIO KapTUHY MUDA. JIUKTaHT, IPaKTUKYM 7f4lcc74 TpYyAOBOE

4 Pazaen 4. CoobOmecTBa 9 CaMOCTOSITENNEHO BEYT YcTHEIH ompoc, Ccpuika ais BOCIUTAHUE U

CoobmecTBa u u nHGOPMALMOHHO-TIO3HABATEIbHYIO | HHTEPAKTHBHBIE YUUATEIS: npoeccuoHaIbHOE

IKO0JIOTHYeCKHe 9KOJIOTHUECK JCSITENIBHOCTD ¢ HCTOUHUKAMHU 3aaHu, Bubmuorexa LJOK caMmooIIpe/ie/ieHHE,

cucremsl (9 4) UE CUCTEMBI UH(OPMaLUH, KPUTHIECKH TEPMUHOJIOTHYECKUIH https://m.edsoo.ru/ | mnarpuoTHUecKoe
OIIEHMBAIOT, HHTEPIPETHPYIOT U JIUKTaHT, muchMenHas | /f4lcc74 BOCIUTAHUE U
(hopMHUPYIOT COOCTBEHHYIO MPOBEPKa 3HAHUI (dhopMupoBaHue
no3unuro. Pazsusaror pOCCHICKOI
MO3HABATENLHBIN HHTEPEC U YMCHUE WJACHTHYHOCTH,
OOBSACHATH PE3yJIbTAThI MPHOOIIEHUE IETeH K
OMOJIOTHYECKUX MCCIICOBAHH, KYJIETYPHOMY
ucnons3ytoT UKT B pemiennn HacJIEeAUI0
KOTHUTHMBHBIX 32]1a4. (acTeTnveckoe
CaMOCTOSATENTEHO KOPPEKTHPYIOT BOCIIUTAaHUE)
Y4eOHYIO NI TENNbHOCTD,
JEMOHCTPHUPYIOT HABBIKH
MO3HABATENLHON pe(IICKCUH.
YBEpEHHO NOJIb3YIOTCA
OHMOJIOTHMUYECKON TEPMHUHOIIOTHEH

5 Pe3epBHOE Bpemsi 2
OO1miee KOTMUECTBO 34

YacoB TI0 MPOrpaMme




YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
ITPOOECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA
e buonorus. 10 knacc. YueOHUK. ba3oBbIil ypoBEHb.
e buonorus. 11 kiacc. YueOuuk. ba3oBblil ypoBEHb.

METOAUYECKHUE MATEPUAJIbI IJ151 YYUTEJA
e buonorus. [Toypounsie pazpabotku. 10-11 knaccel. ba3oBsiit ypoBeHb
e buonorus. Paboune nporpammel. [Ipenmernas nuaust yaueOHUKOB «JIMHUS KU3HIY.
10-11 knaccel

NUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

e Kypnan «Hayka u sxu3ub» https://www.nkj.ru
Jetu u Hayka https://childrenscience.ru
Kparkas Teopus u 3aganus https://www.yaklass.ru/p/biologia
WutepaktuBHbie TecThl https://testedu.ru/test/biologiya
Bupeo-ypoku https://resh.edu.ru
Buneo-ypoku https://interneturok.ru/subject/biology
Bunaeo-ypoku https://school.infourok.ru/videouroki
ATtnac-onpeaenuTens pactenuii https://www.plantarium.ru/
Amnaromuueckue monenu https://www.biodigital.com/
IMoaroroska k T'MA https://bio-oge.sdamgia.ru
IToxaroroska k T IA http://in-natura.ru
IMoaroroska k T'MA https://rosuchebnik.ru/metodicheskaja-
pomosch/materialy/predmet-biologiya_type-vebinar
e Tloxroroska k 'MA https://distant-lessons.ru/vse-zapisi-bloga-po-biologii
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