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IHosicHuTebHAA 3aNICKA
Paboyas mporpamma o 61osioruu pazpadoTaHa, C yueToM crennu(uKkn yCBOCHUST y1eOHOTO

MaTepuana 00yJarouMICs ¢ HAPYIICHUSIMHA OMOPHO-IBUTATEIILHOM CUCTEMBI, HA OCHOBAHHH

1. denepanbHOro0 TOCYAapCTBEHHOTO OOpPA30BATEIBHOTO CTaHIApTa CPEIHEro OO0IIero
oOpa3zoBaHus, yrBepkJaeH npukazoM Munoopuayku PO ot 17.05.2012 Ne 413;

2. DenepanbHOW 00pa30BaTENBHONM MPOTPAMMBI  CPEIHEro 0OImero o0pa3oBaHHUS,
YTBEPKJICHHOU IpuKa3oM MunucTepcrBa npocsenienus Poccuiickoin denepanuu ot
18.05.2023 Ne 371 (3apeructpuposan 12.07.2023 Ne 74228);

3. ®denepanbHOU alaNTHPOBAHHOW OCHOBHOW 00pa30BaTENBbHONW MPOTPaMMBbI OCHOBHOTO

obmiero oopazoBaHusi, 0JJ00pEeHHON penieHreM (eIepaTbHOT0 YIeOHO-METOJMISCKOTO

o0bemHeHns 1o obmeMy oopasoBanuto (mpotokon Ne 1/22 ot 18.032022);

®denepanbHOM paboyeil mporpaMMbl IO MPEIMETY;

Pabouas nporpamma opueHTHpOBaHa Ha UCIOJIb30BaHUE yuyeOHuKa: buonorusa. O6mas

ouonoruss. 10-11 km.: yueOGHMK Juig 0OIIE00pa30BaTENbHBIX YUPEKICHUM /

A.A Kamenckuii, B.B.[Taceunuk, A.M.Py6mos: - M., [Ipocsemienue. 2019.

[Ipu pazpaboTke mporpamMMmbl MO0 OHOJOTHH TEOPETHYECKYIO OCHOBY ISl OMpPEICTICHHS
MOAXO0JI0OB K (OPMHUPOBAHUIO coOJiepKaHus ydeOHoro mpeamera «buornorus» cocraBuin:
koHrentyainsHeie mosiokeHuss GI'OC COO o B3auMOOOYCIOBICHHOCTH LIETIEH, COJEPKaHNUS,
pe3yabpTaToOB 0OyYeHHS M TPeOOBAaHUI K YPOBHIO TOJTOTOBKH BBITYCKHUKOB, TIOJIOKEHUS 00
o0MmMX [eNsIX W TMPHHIHUIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPETHETO
obmero oOpaszoBanusi B Poccuiickoit Denepanuu, a TakKe MOJIOKEHUS O crierudruKe OHOJIOTHH,
e¢ 3HAUYEHUM B TO3HAHUM JKUBOW MPHUPOJBI M OOECICUCHUH CYIIECTBOBAHUS YEIIOBEUECKOTO
obmrectBa. COTJIacCHO HAa3BaHHBIM ITOJIOKEHHSIM OTIPE/ICTICHBl OCHOBHBIE (DYHKIIMH TPOTPAMMBI
1o OMOJIOTHUH U €€ CTPYKTYpA.

[Iporpamma 1o Owosormu Ja€T TpPEACTABICHHE O IeisaX, o0 oOmmel crpaTeruu
0oOy4eHMs, BOCIUTAHUS M Pa3BUTUS OOYYAIOIMXCSA CPEACTBAMH Y4eOHOTO TpeaMera
«buonorus», omnpenensier o00sA3aTeNbHOE MPEAMETHOE  COACpKAHHE, €ro  CTPYKTYpY,
pacmpeneneHue Mo paszieraM U TeMmaM, PEKOMEHAYeMYI0 IOCIeA0BATEIbHOCTh H3YyUEHUs
yueOHOro Marepuajia ¢ Y4€TOM MEXIPEAMETHBIX M BHYTPHUIIPEAMETHBIX CBSA3€H, JOTUKU
00pa3zoBaTeIbHOTO MPOIIEcca, BO3PACTHBIX 0COOEHHOCTEH 00yJaromuXcsl.

B mporpaMMe mno OuONOTHMM TakXe YUMUTHIBAIOTCA TpeOOBaHHUS K IUIAHUPYEMbIM
JUYHOCTHBIM, METANpeAMETHBIM M IPEAMETHBIM pe3ylbTaraM oOyueHus B (QOpMHUPOBAHUU
OCHOBHBIX BHJIOB Y4€0OHO-TIO3HABATEIbHOU JESITeNbHOCTH/YyUeOHBIX ACHCTBHIM 00Yy4arOIIUXCs
10 OCBOCHUIO COJIEPKAHUsI OUOJIOTMYECKOTO 00pa30BaHHUs.

B nporpamme mo Ouosorum (10—11 kmaccel, 06a30BBI YpOBEHB) peaqTu30BaH MPUHIIUII
MIPEEeMCTBEHHOCTH B H3y4eHHH Ouoyoruu, Onarogaps uemMy B HeW IpocMaTpuUBaeTcs
HaIpPaBJICHHOCTh HA Pa3BUTUE 3HAHUM, CBS3aHHBIX C (DOPMUPOBAHHUEM ECTECTBEHHO-HAYYHOIO
MHPOBO33PEHHUS,  LIEHHOCTHBIX  OPHEHTAUMH  JIMYHOCTH, SKOJOTHYECKOTO MBIIIJICHHS,
MIPEJICTAaBICHU O 30pOBOM O0pa3e KU3HU U OepexHbIM OTHOIIEHHEM K  OKpYyKarolen
npupoaHoit cpene. IlosTomy Hapsany ¢ u3ydeHHEeM OOIIEOMOJIOTMYECKHX TEOpHil, a Takke
3HAHUA O CTPOEHUU KUBBIX CHCTEM PA3HOTO PaHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIIUX B
HUX TPOIECCOB B MpOrpamMme IO OMOJOTHH yIEIeHO BHUMAaHHE UCTIOIb30BAHUIO MOTYYEHHBIX
3HAHWUN B IOBCETHEBHOM KU3HU IJIs PEIICHUS MPUKIAAHBIX 3a/1a4, B TOM YHCIe: NPOPUIAKTUKH
HACJIEICTBEHHBIX 3a00JIEBaHMI  YEIOBEKAa, MEIUKO-TEHETUYECKOTO  KOHCYIbTHPOBAHMS,
000CHOBaHMS KOJOTMYECKH 11€J1IeCO00Pa3HOTrO MOBEAECHUS B OKpYXarollel MpUpOTHON cpene,
aHaJM3a BIMSHUA XO3SHCTBEHHOW JEATENIbHOCTH 4YelOoBeKa Ha COCTOSHHE NPUPOJHBIX U
HCKYCCTBEHHBIX AKOCHUCTEM. YCWJIEHHWE BHUMAHUS K IMPHUKJIAIHON HaNpaBiICHHOCTH y4eOHOTO
npeamera «buonorus» NpoaUKTOBaHO HEOOXOAMMOCTBIO OOECIeUeHMs YCIOBUM ISl pelIeHHs
OHOW M3 aKTyaJbHBIX 3a/Jad IIKOJBHOTO  OMOJIOTHYECKOro 00pa3oBaHMs, KOTOpas
npeanoaaraer (GopMupoBaHue y OOYy4arolUXCs CIHOCOOHOCTH aJaNTHPOBAThCA K U3MEHEHUSIM
JMHAMUYHO Pa3BUBAIOLIETOCS COBPEMEHHOTO MHUPA.
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[IporpamMma mo OHONOTHH SBJISETCS OPHCHTUPOM JJISi COCTaBIICHHS PabOUYUX MPOTPaAMM,
aBTOPbI KOTOPBIX MOTYT TMPEJIOKUTh CBOW BapHaHT TIOCICIOBATEIBHOCTH HM3YYCHHS U
CTPYKTYpBI y4eOHOTO MaTepuaia, CBO€ BHJEHUE myTei dopmMupoBaHus y oOydaromuxcs 10—
11 xmaccoB MpeAMETHBIX 3HAHWMA, YMEHUH W CIOCOOOB Yy4eOHOUW AEATETBhHOCTH, a TaKKe
METOJMYECKUX PEIICHUH 3a7ad BOCIHTAHUS W PA3BUTUS CPEICTBAMHU y4EOHOTO MpeaMeTa
«buonorus».

buonoruss Ha ypoBHE cpemHero oOmiero o0Opa3oBaHUS 3aHMMaeT BaxkHoe MecTo. OH
obecrieunBaeT (OpMUpOBaHUE y OOYJAIONIUXCSA MPEICTABICHUA O HAayJYHOU KapTHHE MUpA,
pacmmpsier W 0000mIaeT 3HAHUS O KUBOW MPHUPOJAC, € OTIUYUTEIBHBIX IPU3HAKAX —
YPOBHEBOW OpraHM3aliil W ABOJIIOIHHU, CO3MaéT YCIOBUS JUIS: MO3HAHUWS 3aKOHOB JKUBOM
npupoabl, GOopMUpOBaHUA  (DYHKIIMOHAIBHOH TPAaMOTHOCTH, HAaBBIKOB 3JIOPOBOTO  H
0e30macHOTO 00pa3za KU3HU, YKOJOTHYECKOTO MBIIUICHHS, IICHHOCTHOTO OTHOIICHUS K )KUBOU
MIPUPOJIC U YCIIOBEKY.

Bonpiioe 3HaueHWe OWOJIOTHS WMEET TAaKKe JUIA PEHICHHs BOCHUTATEIBHBIX U
Pa3BUBAIOIINX 3a7a4 CpPEJHEro oOIIero oOpa3oBaHMs, COIMATU3ANUU OOYJAFOIINXCS.

N3ydenne Owonoruu oOecreuynBaeT yCIOBHS JUTsl ()OPMHUPOBAHHS WHTEIUICKTYAbHBIX,
KOMMYHHKAITMOHHBIX U WH(POPMAITMOHHBIX HABBIKOB, ICTETHYECKON KYJIbTYPBI, CIIOCOOCTBYET
WHTETPAIUN OMOJIOTUYECCKUX 3HAHHWKA C TPEJICTABICHUSAMHU W3 JIPYrUX yU4eOHBIX TPEIMETOB, B
JacTHOCTH, (u3ukn, XuMuH W Teorpaduu. Ha3BaHHBIC TMOJIOKEHUS O TPeTHA3HAYCHUU
yaeOHOTOo TIpeMeTa «BHoIoTHsDy COCTaBUIIM OCHOBY JIUISL ONIPEICIICHUsT TIOJX0I0B K OTOOpY H
CTPYKTYPUPOBAHHIO €r0 COJICPXKAHUSs, TPEICTABICHHOTO B IPOTrpaMMe 1o OHOJIOTHH.

Ot6op coaepxanusi yueOHOTO TIpenMera «buomorus» Ha 6a30BOM ypOBHE OCYIIECTBIEH
C TIO3MIIMHA KYJIBTYPOCOOOPa3HOTO MOIX0/1a, B COOTBETCTBUU ¢ KOTOPHIM O00yJarOIIHecs JIOKHBI
OCBOWTH 3HAHUS M YMEHHWS, 3HAYUMBIC JUII (POPMHUPOBAHUS OOIICH KYIbTYPBI, OTPEICIISIONINC
aJIecKBaTHOE TMOBEJCHHME UYEJIOBEKa B OKpYXKalolled MPUPOAHON cpele, BOCTpeOOBaHHBbIE B
MMOBCETHEBHOW JKM3HU W MPAKTUUECKOU aesarenbHocTH. Ocoboe MEeCTo B 3TOM cHCTeMe 3HaHHWI
3aHMMAIOT  3JIEMEHTHl COJEpXaHUs, KOTOpble CIy)KaT OCHOBOM g  (GOpMUPOBAHUSA
MPEJCTABICHUA O COBPEMEHHOM €CTECTBEHHO-HAyYHON KapTHHE MHpPA W IEHHOCTHBIX
OPHEHTALMIX TUIHOCTH, CITOCOOCTBYIONMIUX TYMaHU3AIIUN OMOJIOTUYECKOTO 00pa30BaHUsI.

CTpykTypupoBaHHE COJEp)KaHUs ydyeOHOTO MaTepuaia B MporpaMMme Mo OuoJioruu
OCYILIECTBJIEHO € Y4€TOM TMPUOPUTETHOTO 3HAYEHUS 3HAHUH 00 OTVIMYUTEIBHBIX
O0COOCHHOCTSIX JKMBOW MPUPOABI, 0 €€ YPOBHEBOI OpraHM3allMi W SBOJIONHUH. B cooTBeTcTBUU
C O9TUM B CTpPyKType yuyeOHOoro mpenmera «buosiorus» BbBIIACNEHBI  CIEIYIOLIUE
cojepkarenbHble JTUHUM: «buonoruss kak Hayka. MeTonbl HaydHOTO Mo3HaHUMY, «KieTka
Kak Owuonoruueckas cucremay, «OpraHu3M Kak Ouosiornyeckasi cuctema», «Cucrema u
MHOTOOOpa3ue OpraHu4yeckoro Mupa», «IBOJIOLUS KUBOH MPUPOIBI», «IKOCUCTEMBI U
MPUCYIINE UM 3aKOHOMEPHOCTH.

Henp u3ydenuss ydueOHOoro mnpenmera «buosorus» Ha 0a30BOM YypOBHE — OBIAJCHUE
0oOy4aroUMMUCS 3HAHUSIMU O CTPYKTYPHO-(QYHKIIMOHAILHOM OpraHu3aliil XUBBIX CHCTEM
pa3HOro paHra W MpHOOpEeTeHHWE YMEHWH WCIOJIb30BaTh O3THU 3HAHUS JJS TPaMOTHBIX
NEUCTBUI B OTHOIIEHHH OOBEKTOB >KMBOM MPUPOJBI M PEHICHUS PA3TUYHBIX KU3HEHHBIX
pooJIeM.

Joctmxenne 1end wusydeHus ydeOHoro mpeamera «buosnorus» Ha 6a30BOM ypoBHE
obecrieunBaeTcs PEeIIeHUEM CIIEIYIOUIUX 3a/1a4:

OCBOEHHE 00YJAIOIIUMHKCS CUCTEMBI 3HAHUI 0 OMOTOTHYECKUX TEOPHUSIX, YUCHHUAX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THUIOTe3aX, MpaBHiaX, CIyXallMX OCHOBOM g (GOpMUPOBAHUS
MIPEJICTABJICHU O EeCTeCTBEHHO-HAYyYHOW KapTUHE MHpa, O METOJaX HAyYHOro TMO3HaHWI,
CTPOEHUHM, MHOTOOOpa3sUu U OCOOCHHOCTSX JKUBBIX CHCTEM PA3HOTO YpPOBHS OpraHU3aIllH,
BBIJIAIOIINUXCSI OTKPBITUAX M COBPEMEHHBIX MCCIEIOBAaHUAX B OHMOJIOTHU;

dbopMupoBaHre Yy OOy4YaIOIIUXCS TO3HABATEIbHBIX, HHTEIUICEKTYAJbHBIX M TBOPUYECKUX
CIIOCOOHOCTEH B Mpoliecce aHaIM3a JAaHHBIX O MYTSAX pa3BUTHSA B OMOJIOTUN HAYYHBIX B3TJISIOB,
UIe U TOJIXOJ0B K U3YUEHUIO XUBBIX CHCTEM pPa3HOTO YpPOBHS OpraHHU3AIlNH;
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CTaHOBJIEHHE Yy oOyyarommuxcs oOmeil KyiabTypbl, (YHKIHOHAJIBHOW TI'PaMOTHOCTH,
pa3BUTHE YMEHUN OOBSACHATH M OLEHHBATH SIBICHHUS OKPYXAIOIIErO0 MHpPa >KUBOU MPUPOJIBI
HA OCHOBAHUM 3HAHUI U ONbITA, IOJTYYEHHBIX IPU U3YYEHUH OMOJIOTUN;

(dopmupoBaHue y OOydYaIOUIMXCS YMEHUH WLIIOCTPUPOBATh 3HAYEHHUE OMOJIOTHYECKUX
3HAHUM B IPAKTUYECKOH JAEATEIbHOCTH YEJIOBEKAa, Pa3BUTUU COBPEMEHHBIX MEAMIIMHCKHX
TEXHOJIOTUH U arpoOUOTEXHOJIOTHIA;

BOCIIUTaHHE YOEKJIEHHOCTHM B BO3MOXKHOCTH IO3HAHMSI YEJIIOBEKOM JKMBOM HPUPOJIBL,
HEO0X0AMMOCTH OEpEeKHOTO OTHOUICHUS K HEH, COOMIOACHUS STHUECKIX HOPM TIPH IPOBEICHUH
OMOJIOTUYECKUX UCCIIC0OBAHUM;

OCO3HAHHE IICHHOCTH OWOJIOTMYECKUX 3HAHWUW Uil TOBBILIEHUS YPOBHS 3KOJOIMYECKON
KYJIbTYpBbI, 17151 GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHMUS;

MIPUMEHEHHE MPUOOPETEHHBIX 3HAHUW UM YMEHUW B MOBCEIHEBHOW MU3HU JUISl OLEHKU
MOCJIEJICTBUI CBOEH MAEATEIbHOCTH IO OTHOLIEHHWIO K OKpYXarouell cpene, COOCTBEHHOMY
3I0pOBBI0, 00OCHOBaHWE W COOIIOJIEHUE Mep MPOUIAKTUKH 3a00JI€BaHUM.

B cucreme cpennero o6miero obpazoBanus «buonorusy», uydaemasi Ha 6a30BOM YpOBHE,
ABJIAETCA 00sA3aTeIbHBIM Y4YEOHBIM MpPEIMETOM, BXOJSAIIMM B COCTaB IPEAMETHON o0iacTu
«EcTecTBeHHO-Hay4YHBIE MTPEIMETHD.

OO6miee yMCIIO 4YacoB, PEKOMEHJIOBAHHBIX Ul M3ydeHus Ouosiornn — 68 dvaco: B 10
knacce — 34 gaca (1 gac B Heneno), B 11 kiacce — 34 gaca (1 gac B Hezienio).

ConeprxaHue y4eOHOro nmpeamera

10 KJIACC

1. buoJsiorusi Kak HayKa

buonorus xak Hayka. CBsi3p OMOJIOTHH C OOINECTBEHHBIMH, TEXHUYECKUMU W
JIPYTUMHU €CTECTBEHHBIMHU HayKaMH, prutocodueid, STUKOHN, ICTETHKON U mpaBoM. Posb
ouosiornv B (pOPMUPOBAaHUU COBPEMEHHOW HAY4YHOW KapTWHBI mupa. Cucrema
OMOJIOTUYECKHUX HaYK.

Metonpl MO3HAHUS KUBOM MpUpoAbl (HAOMIOJEHUE, SKCIIEPUMEHT, OMHCaHUE,
U3MEpeHue, KaccupuKaims, MOJAeTHPOBaHUE, CTATUCTHYECKAss 00padOTKa JaHHBIX).

Jemoncmpayuu:

Ilopmpemeor: Y. lapsun, I'. Menaens, H.K. Konbnos, k. Yorcon u ®@. Kpuk.
Tabnuyst u cxemwl: «MeTOJIbI TIO3HAHUS KUBOU MIPUPOIBIY.

Jlabopamopnwie u npaxmuyeckue padoomot.

[IpakTuueckas padorta Ne 1. «/cnonp3oBanue pa3nuyHbIX METOA0B MIPU U3YUECHUU
OMOJIOTHYECKUX 0OBEKTOBY.

2. 7KuBble cMCTeMbl H X OPTaHU3aALUS

XKusbie cucrteMbl (OMOCHCTEMBI) KakK MpeAMeT u3ydeHus ouonoruu. OTIHYHE KUBBIX
CUCTEM OT HEOPraHWYECKOW MPHUPOIbI.

CpoiicTBa O6MOCHCTEM U HMX pa3HooOpa3ue. YPOBHH OpraHH3alul OHMOCHCTEM:
MOJIEKYJISIPHBIHM, KIIETOUHBINM, TKAaHEBBIM, OPraHU3MEHHBIN, MOMYISIIIHOHHO-BUIOBO,
9KOCHUCTEMHBIN (OMOTCOIIEHOTUYECKHH ), OMOCHEPHBI.

Hemoncmpauuu:

Tabnuyst u cxemwvl: «OCHOBHBIC IPU3HAKHU )KU3HUY, «YPOBHHU OpraHU3allUH KUBOU TPUPOIBI».
Obopyoosanue: moaenb Mosekyasl JTHK.

XHMMHYECKHUI COCTAB U CTPOEHHE KJIETKH

XUMHUYECKUH COCTaB KIETKH. XUMHUYECKHE AJIEMEHTBI: MaKpOAJIEMEHTHI,
MUKpO3JIeMeHThl. Boia u MuHepaabHbIe BEIIECTBA.

@yHKIMU BOJBI U MUHEPAJIBLHBIX BEILIECTB B KieTke. [loanep:xanne 0cMOTHUYECKOTO
OamaHca.

benku. CoctaB u cTpoeHHe OETKOB. AMHHOKHCIOTHI — MOHOMEPHI OENKOB.
HezamenuMble U 3aMEHUMbIE AMUHOKHUCIOTHI. AMUHOKUCIOTHBIA COCTaB. YpPOBHHU
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CTPYKTYPBI OEITKOBOM MOJIEKYJIbI (TIEPBUYHAS, BTOPUYHAS, TPETHUHAS M YETBEPTUYHAS
CTpYKTypa). XUMUYECKHE CBOHCTBA OenkoB. bronornyeckue GyHKInu OEIKOB.

®epMmeHTHl — OHonorndyeckue Kartamuzatopbl. CTpoeHue (epMeHTa: aKTHUBHBIN LEHTD,
cyocrparnas cnieuupuanocts. Kopepmentsl. Buramunsl. Otinuns GpepMeHTOB OT
HEOPraHUYECKUX KaTalu3aToOPOB.

VYrneBoapl: MOHOcCaxapu/ipl (TJIFOKO3a, pubo3a M JAe30Kcupr003a), aucaxapuiibl
(caxapo3a, nakTo3a) M MoOJHcaxapuabl (Kpaxmai, TJIMKOTEH, IeuIoo3a). buomornueckue
(GyHKIUU YTIIEBOJIOB.

Jlunmuaper: Tpurarnepu s, pochorunuasl, crepoussl. I uapodunsao-ruapodoOHbIe
cBoiicTBa. buonornueckue ¢pyHkuuu aunuaoB. CpaBHEHHE YIJIEBOJOB, OEJIKOB U JIMIKJOB
KaK MCTOYHHKOB 3HEPTUU.

Hyxnennossie kucnotsl: JJHK u PHK. Hyxieotnabl — MOHOMEpPBI HYKJIEMHOBBIX KUCIIOT.
Crpoenue u ¢pynkuuu JHK. Ctpoenune u pynkunu PHK. Buast PHK. AT®: crpoenue u
(GyHKIMH.

[uronorusa — Hayka o kiierke. KinetouHas Teopust — IpuMep B3aUMOJICHCTBHS UIEH U
(akTOB B HAYYHOM MO3HAHUU. METObI U3yUEHUSI KIIETKH.

Knerka kak nenoctHas xuBas cucrema. OOlue MpU3HAKM KIETOK: 3aMKHYTas
HapyxHass MeMmOpana, moinekynasl JIHK kak renermueckuil ammapaT, cucTeMa CHUHTE3a
Oernka.

Tunsl KJI€TOK: sykapuoTHuYecKas U TMpokapuoTuueckas. OCOOEHHOCTH CTPOEHUS
npokapuoTHueckoil kinetku. Kierounas crenka 0akrepuil. CTpoeHHe 3yKapuOTHUECKON KIIETKH.
OCHOBHBIE OTINYHNS PACTUTEIHHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHAs CTEHKA, TIIMKOKAIHUKC, WX (PyHKIUU.
[Inazmatuueckass memOpaHa, e€ cBoiicTBa W ¢yHkiuu. l{uTomnazmMa m e€ opraHoujbl.
OnnomemOpannbie opraHouabl kietku: OIIC, ammapar ['osbmku, JTM30COMBI.
ITonmyaBTOHOMHBIE OpPraHOWIBl KIETKU: MHUTOXOHAPHUH, InacTuibl. [IpoucxoxxncHue
MUTOXOHAPHH 1 ractu. Bunel mnactua. HemeMOpaHHbIe OpraHOUABI KJIETKU: pUOOCOMBI,
KJICTOYHBIM LEHTP, LEHTPUOJH, PECHUYKH, KTYTUKH. DYHKIHUN OPraHOMIOB KIIETKH.
Bxurouenusi.

SAnpo — perynaropHbiii neHTp kieTku. CTpoeHue sapa: siaepHas 000JouKa,
KapHOIUIa3Ma, XpPOMATHH, SIAPBIIKO. XPOMOCOMBIL.

TpaHcnopT BewecTs B KIIETKE.

Jemoncmpayuu:

Ilopmpemor: A. Jleenryk, P. I'yk, T. llIBann, M. Ilneiinen, P. Bupxos, [[x.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pauknun, K.M. bap.

Luacpammor: «PacnpeneneHne XUMHUYECKUX JIEMEHTOB B HEKHMBOM NPUPOICY,
«PacrpeneneHne XMMU4YECKUX JIEMEHTOB B )KMBOM IIPUPOJIEN.

Tabnuyer u cxemvr: «llepuoguueckas Tabaula XUMHUECKUX 3JIEMEHTOBY, «CTpoeHHe
MOJIEKYJIbl BOJIbI», «buocunres Oenka», «CtpoeHue Mojekynbl Oenka», «CTpoeHue
dbepmentay, «Hykiennossie kucnotel. JJHK», «Ctpoenne monekynst AT®», «Ctpoenue
JYKapUOTHYECKON KIETKW», «CTpoeHHE >KMBOTHOM KIETKN», «CTpOEHHE pacTUTEIBHOU
KIeTKn», «CTpOoeHHe NPOKApUOTHUECKON KIETKW», «CTpoeHue sapa KIETKN», «YTIJIEBOIbD»,
«JInrmaey.

ObopydosaHue: CBETOBOM MHKpPOCKON, 000pYyAOBaHME AJisi MPOBEACHMS HAONIOACHUH,
U3MEPEHUH, HKCIEPUMEHTOB, MUKPOIPENApaThl PaCTUTENbHBIX, )KUBOTHBIX M OaKTepHUaAIbHBIX
KIIETOK.

Jlabopamopuvie u npakmuueckue padomol:

JIaGopatopHas pabota Ne 1. «/3ydeHne KaTamuTHUECKO aKTUBHOCTU ()epMEHTOB (Ha
IpUMepe aMUIIa3bl UM KaTanasbl)».

JlaGopatopHas padota Ne 2. «/3yyeHne CTpoeHUs KJIETOK PACTCHHUM, )KUBOTHBIX
OakTepuil oI MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpENapaTax U UX OMUCAHUE.

Ku3HeaesATeJIbHOCTD KICTKH



OOwmeH BemiecTB, WM MeTa0OIU3M. ACCUMHIISAIMS (TIACTUYECKHA OOMEH) |
IUCCUMIIIALUS (PHEPTeTHUECKUl 0OMEH) — JBe CTOPOHBI €IMHOTO Ipolecca MeTaboau3ma.
Ponp 3aKOHOB COXpaHEHHMS BEIECTB M 3HEPIUU B IOHUMaHUM META0O0JU3MA.

Tumbr oOMeHa BemiecTB: aBTOTpO(dHBIM U retepoTpodHbii. Posis gepmentoB B oOMeHe
BELIECTB U MPEBPAILLEHUHN S3HEPTUU B KIIETKE.

®dorocunTe3. CeroBas U TemMHOBas (a3wl (hoTocuHTe3a. Peakmuu (oTocuHTe3a.
DddexruBHOCTD PoTOCHHTE3a. 3HaYUCHHUE POTOCHHTE3A ISl )KU3HH Ha 3emMiie. BimsiHue ycnoBuit
cpensl Ha (OTOCHHTE3 M CIOCOOBI TMOBBIMICHUS €0 MPOJYKTHBHOCTH Y KYJIBTYPHBIX
pacTeHui.

XemocuHTe3. XeMOCHHTE3UPYIOIINE OaKTepuu. 3HAUCHHE XEMOCHUHTE3a IS KU3HU Ha
3emue.

OHepreruyeckuii oOMeH B KieTke. PaciieruieHue BellecTB, BBIJICICHUE U
aKKyMYyJUPOBAHHME SHEPTUHM B KJIETKE. JTallbl 3HEpreTudeckoro oomMena. I'mukonus.

Bbpoxxenne u ero Buabl. KucinopogHoe okucieHHE, WM KIETOYHOE IbIXaHUE.
OxucnurensHoe pochopunupoBanue. IPPEeKTUBHOCTh SHEPTETUIECKOIO 0OMEHA.

Peakuun marpuunoro cunresa. ['enerndeckas nunpopmanus u JJHK. Peanuszarms
reHeThyeckoi nHdopMmanuu B kieTke. ['eHeTmyeckuil ko M ero coicTBa. TpaHCKpUIIUSA
— marpuuHblii cuHTe3 PHK. Tpancmsiuus — OuocunTes3 Oenka. DTaribl TpaHCHALUU.
KomupoBanue amunokucnot. Posis pubocom B 6uocuHTE3€e OenKa.

Heknerounsie ¢opmbl xu3Hu — BuUpychl. Mctopust oTkpsiTus Bupycos (/1.1.
NBanoBckuif). OCOOCHHOCTH CTPOEHHUS U KU3HEHHOTO IIMKJIa BUPYCOB. bakrepuodaru.
bone3nn pacrteHuil, )KMBOTHBIX M YEJIOBEKAa, BbI3bIBa€Mble BHpycaMu. Bupyc
umMmyHonedpumura yenoseka (BHUY) — Bo3dyaurens CIINa. Ob6paTHas TpaHCKpUIIUS,
peBepraza u uHTerpasza. [Ipodunaktruka pacrnpocTpaHeHHs] BUPYCHBIX 3a00JI€BaHHM.

Jemoncmpayuu:

Ilopmpemuor: H.K. Konbuios, /I.1. MBanosckuii, K.A. Tumupszes.

Tabauyvl u cxemwvr: «Tunbl muTaHus», «Metaboauzm», «MUTOXOHAPHUIY,
«JHepreTnueckuii oOMeny», «Xioporacty, «Potocuntes», «Crpoenue JIHK», «Ctpoenue
n (yHKIMOHUpOBaHUE TeHa», «CuHTEe3 Oenkay, «['eHeTmueckwii Kom», «BUpych»,
«bakrepuodarn», «CtpoeHue u xu3HeHHBIM 1ukia Bupyca CIIM]la, 6akTeprodaray,
«Pemmukarus JTHK».

Obopyoosanue: monenu-ammumkanun «Yasoenue JIHK wm tpanckpunmmsy, «bruocunres
oenkay, «CTpoeHHE KIETKW», Moaelb cTpykTypsl JJHK.

Pa3mHo:keHMe U HHIMBUAYAIbHOE PAa3BUTHE OPIraHU3MOB

Kiterounsrii vk, WM >KM3HEHHBIN 1TUKI KieTku. HTepdasza u muto3. [Iponeccsr,
npoTekaromue B uHTepdasze. Perukamus — peaknus marpuyHoro cuHrte3a JJHK. Ctpoenue
XpoMocoM. XpOMOCOMHBINM Ha0Op — KapuOTHI. JIUTIIIOUIHBIN M TalJIONIHBIA XPOMOCOMHBIE
Habopel. Xpomatunel. LluTomornyeckre OCHOBBI Pa3MHOKEHHSI M UHAWBHIYaIbHOTO
pa3BUTUS OPTaHU3MOB.

Jenenue xinetku — Muto3. Ctaauu muto3sa. [Ipoieccel, mpoucxoasaine Ha pa3HbIX
CTaUsAX MHUTO3a. bronoruueckuii CMbICT MUTO3A.

[Iporpammupyemasi ruéesb KIETKH — aromnTo3.

@opMBI pa3MHOXKEHHUSI OPraHU3MOB: Oecroyioe W MoJioBoe. Buisl Oecrosioro
pPa3MHOKEHHUSI: JEJIEHUE HaJBOE, NMOYKOBAHHUE OJHO- U MHOTOKJIETOYHBIX,
cniopooOpa3oBaHue, BEreTaTHBHOE pPa3MHOKeHHE. VICKycCTBEHHOE KIOHMPOBaHUE
OpPraHMU3MOB, €T0 3HAYEHUE JJI CEJIEKIIHH.

[TonoBoe pa3MHOMXKEHHE, €ro OTINYUS OT OECIOJIOrO.

Meiio3. Craguun meiio3a. Ilpoueccsl, nmpoucxondiiue Ha craausx Mmenosa. [loBenenue
xpoMocoMm B Mmeioze. Kpoccunroep. buosornueckuii cMmbici M 3Ha4eHHE MeHO3a.

I'ametorenes — mpoiiecc 0Opa3oBaHMs TMOJIOBBIX KJIETOK Yy >KMBOTHBIX. [lonoBbIe
KeJe3bl: CEMEHHUKH U sIMYHUKA. OOpa3oBaHUE U PA3BUTHE MOJIOBBIX KIETOK — raMeT



(cmepmaTo3ou, SIIEKIIETKa) — crepMaroreHe3 u ooreHe3. OCOOCHHOCTH CTPOSHUS
AWLIEKIIETOK U criepMaTo3ouaoB. Omionorsopenue. Ilaprenorenes.

NunuBuayaneHoe pa3BUTHE (OHTOTEHE3). DOMOPHOHAIBLHOE Pa3BUTHE (IMOPHUOTEHE3).
Oranbkl YMOPUOHATLHOTO PA3BUTHS Y TO3BOHOYHBIX KUBOTHBIX: JPOOJICHUE, TacTPYJIsIus,
opranorenes. IloctamOpuoHansHOe pa3zButHe. THUIBI TOCTIMOPUOHATBLHOTO Pa3BUTHSL:
npsiMoe, HempsMoe (JIMUYMHOYHOE). BnusiHue cpenpl Ha pa3BUTHE OpPraHU3MOB, (DAKTOPBI,
CIIOCOOHBIE BBI3BIBATH BPOXKJIEHHBIC YPOJCTBA.

Poct u pa3zButue pacrenuil. OHTOreHe3 LIBETKOBOI'O PACTEHUS: CTPOEHUE CEMEHHU, CTaIUU
pPa3BUTHSL

Jemoncmpayuu:

Tabnuyer u cxemvr: «DOpMBI Pa3MHOKEHHUST OPTraHU3MOBY», «JIBOWHOE OTIOOTBOPEHHUE
Yy IIBETKOBBIX PacTEHHUi», «BereraTuBHOE pa3sMHOXKEHHE PACTEHUIY, «/leIeHnE KIIETKU
Oaktepuity, «CTpoeHue NoJOBbIX KIETOK», «CTpoeHrue XpOMOCOMBI», «KIleTOUHbIN UKD,
«Permnmukanusa JTHK», «Muto3», «Meiosy, «[Ipsamoe u Henpsamoe pazButuey», «l'amerorenes y
MJICKOTIUTAIOIIUX U 4YeNoBeKa», «OCHOBHBIE CTaJlMU OHTOT'€HE3a).

ObopyoosaHnue: MHUKPOCKOI, MUKpoTpenaparbl «CrepMaTo30HIbl MIEKOMUTAIOIIETO,
«Sineknerka mieKonMTaronero», «Kapnoknnes B KJIeTKax KOpEIIKa JIyKa», MarHUTHAas
Mozenp-anmiukanusa «J/lenenne xnerku», monens JIHK, monens MeradazHON XpOMOCOMBI.

Jlabopamopnwie u npaxmuyeckue padbomoi:

JlabopaTtopnas padota Ne 3. «Habmoierre MuTO3a B KJIIETKaX KOHUYMKA KOPEIKa JIyKa Ha
TOTOBBIX MUKPOTIpEIIapaTax.

Jlabopatopnast pabota Ne 4. «/3ydeHne cTpoeHUs MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOTMpenaparax».

HacieacTBeHHOCTh U H3MEHYUBOCTH OPraHU3MOB

IIpenmer u 3amaum reHeTuku. VMcropust pa3BuTusg reHetukud. Ponb nuroioruv u
SMOpHUOJIOTUY B CTAHOBJICHUU I'€HETUKU. BKIag poccuiickux 1 3apyOeHBIX YUEHBIX B
pa3BUTHE TEHETUKU. METoAbl TeHeTHKU (THOPUAO0JIOTHYECKHUM, MUTOreHEeTHYECKUH,
MOJIEKYIsSIpHO-TeHeTn4Yeckuil). OCHOBHbIE T'€HETUYECKUE MOHATHUS. ['eHeTnueckas CHMBOJIMKA,
UCIOJIb3yeMasi B CXeMax CKpelIMBaHUM.

3aKOHOMEPHOCTH HAacJIeJI0BaHUs MPU3HAKOB, ycTaHOBIEHHbIE ['. Menaenem.
MonoruOpuaHOE CKpelMBaHue. 3aKOH eMHO-00pa3rs THOPUIOB TIEpBOTO ToKosieHus. [IpaBuio
JOMHHUPOBaHM. 3aKOH pacllleryieHusl Mpu3HakoB. [ unote3a unctorsl ramer. [lonHoe u
HEMOJIHOE IOMHUHHUPOBAHHUE.

JuruGpuaHoe ckpelmuBaHue. 3aKOH HE3aBUCHMMOTO HACJIEIOBAaHHUS MPU3HAKOB.
[{uToreHeTnvyeckre OCHOBBI TUTHOPHUIHOTO CKpEUIMBaHUS. AHaIH3UPYIOLIEE CKPEIMBaHNUE.
Hcnonb3oBaHue aHAIM3UPYIOLIETO CKPEIIMBAHUS Ui OINpEAeTICHHs TeHOTHUIIa OCOOH.

CueruieHHOE HacienoBaHue MNpu3HakoB. Pabora T. Moprana mo clermieHHOMY
HaCJIeJOBAaHUIO TeHOB. HapylieHue cuenieHns TeHOB B pe3ylibTaTe KPOCCUHIOBEpA.

XpoMOCOMHAs TEOpHUS HACIECTBEHHOCTH. | eHeTHUeCKre KapThl.

I'enetuka mosia. XpoMOCOMHOE OIpeneieHHe Mojia. AYTOCOMBI U IOJIOBBIE
XpoMOcOMBL. ['oMorameTHbIe U reTeporaMeTHble OpraHnu3Mel. HacnenoBanve npu3HaKoB,
CIIETVIEHHBIX C TOJIOM.

N3menunBoCcTh. Buibl NI3MEHUMBOCTH: HEHACIEACTBEHHAS U HacleCTBeHHas. Posb cpebl
B HEHACIIEJICTBEHHOW H3MEHYMBOCTU. XapaKTEPUCTUKA MOIAU(PHUKAITMOHHON N3MEHUYHBOCTH.
Bapuanuonsslii psa u BapuanmoHHas kpuBas. Hopma peaxiuu npusHaka. KonmuuecTBeHHbIe
Y KayeCTBEHHbIE MPU3HAKU M UX HOpMa peakuuu. CBoHCTBa MOIU(DUKAIIMOHHON N3MEHYUBOCTH.

HacnenctBennasi, uim reHoTUNUYecKas, U3MEHUYMBOCTh. KoMOmHaTHBHAsS
M3MEHUYMBOCTh. Meii03 U MoJI0BOM mpoliecc — 0CHOBa KOMOMHATUBHON M3MEHYHBOCTH.
MyranmonHas U3MeHUHMBOCTh. Kiaccudukaius MyTanuil: TeHHbIe, XPOMOCOMHEIE,
reHoMHble. YacToTa M MpHYMHBI MyTanui. MyTareHHble (akTopbl. 3aKOH TOMOJOTHYECKUX
PAIOB B HaciHeACTBEeHHOM n3menunBocty H.W. BaBuiosa.

BuesigepHas HacneCTBEHHOCTh U U3MEHUYUBOCTb.
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I'enetuka yenoseka. Kapuorun yenoBeka. OCHOBHbIE METO/bI TEHETUKU YEJIOBEKA!
TeHEAIOTUYECKUH, OTM3HEIOBBIN, IIUTOTCHETUICCKH, OMOXUMHUYECKHIA, MOJICKYIISIPHO-
reHetudyeckuid. CoOBpeMEHHOE OIpeesICHHe T'eHOTHUIA: TMOJHOT€HOMHOE CEKBEHUPOBAHUE,
TeHOTUITMPOBaHKE, B TOM 4yuciie ¢ momomisio TII[P-ananu3a. HacnencrBeHnbie 3a001eBaHuUs
4eloBeKa: TeHHbIE 00JIe3HH, 00JIE3HU C HACTIEACTBEHHON MPEIPaCcIONI0KEHHOCTBIO,
XpoMocoMHBIe OoJie3Hu. ComaTHYeCKMe W reHepaTuBHbIC MyTalni. CTBOJIOBBIE KIIETKH.
[TpuHIMIEL 370pOBOTO 00Opa3a KWU3HH, JUATHOCTHKH, MPO(DUIAKTUKA U JICUCHUS
IFEHETUYECKUX OoJie3HEW. MeauKo-TeHeTUYeCKOe KOHCYIbTUPOBaHNE. 3HAUEHUE MEAUIIMHCKON
T€HETUKH B MPEIOTBPAICHUH U JICUCHUU TeHETHUECKHUX 3a00JI€BaHUN YeI0BEKa.

Jemoncmpayuu:

Iopmpemuor: T'. Mengens, T. Mopran, I'. ne ®puz, C.C. YerBepukos, H.B.
Tumodees-Pecosckuii, H.11. BaBunos.

Tabauyvl u cxemwvl: «MOHOTHOPUIHOE CKPEIIMBAHUE U €r0 IIUTOTCHETUYECKas
OCHOBa», «3aKOH pacCHICIUICHUs] U €ro IMTOTCHETUYECKasi OCHOBa», «3aKOH YHCTOTHI
ramer», «JlurudpuaHoe ckpenmBanue», «lluTonornueckne OCHOBBI TUTHOPUTHOTO
CKpelnBaHus», «Menos3y», «B3anmoneincTBue amienbHbIX T'€HOBY», «I €HEeTHYeCKHe KapThbl
pacTeHui, KMBOTHBIX M 4eJloBeKa», «['eHeThka mosa», «3aKOHOMEPHOCTH HACEAOBaHUS,
CIEIJICHHOTO C ToJiom», «KapruoTHIIBI YeloBeKa U )KUBOTHBIX», «BUIbI N3MEHYHBOCTH,
«MoaudukanrionHas U3MEeHYUBOCTH», «HacnenoBanue pesyc-pakropar, «I'eHeTnka rpym
KpoBH», «MyTarmoHHas U3MEHIHUBOCTHY.

Obopyoosanue: Moaenu-ammmkanun «MoHoruOpuIHOE CKpemmBanuey, «HemomHoe
TOMUHUpPOBaHUEY, «/(urubpumnoe ckpemmBanuey, «llepekpécT XxpoMocoM», MHUKPOCKOT H
MuKkpomnpenapat «J/[pozoduna» (Hopma, myranuu ¢GOpMblI KPbUIbEB U OKPACKH TeJa), repoapuit
«I"opox MOCEBHOM».

Jlabopamopnwie u npaxmuyeckue padoomot:

JlaGopatopnast padotra Ne 5. «M3ydueHue pe3ynbTaTOB MOHOTHOPHUIHOTO H
TUTUOPUTHOTO CKPEUIUBAHUS Y AP030(HIbI HA TOTOBBIX MUKpPOIIpErnapaTaxy.

JlabGopatopnass pabota Ne 6. «M3ydeHue Moau(UKAIIMOHHONW W3MEHUMBOCTH,
MOCTPOEHUE BaPUALIMOHHOIO Ppsiia M BApUALIMOHHOW KPUBO».

JlaGopaTopHast pabotra Ne 7. «AHanu3 Mytanui y apo30¢uibl Ha TOTOBBIX
MHKpOIIpernaparax.

[IpakTueckas paborta Ne 2. «CocTaBiieHHe U aHAJIU3 POJIOCIOBHBIX UEIOBEKAY.

Ceaexuust opranu3mMoB. OCHOBBI OMOTEXHOJIOT UM

Cerneknus Kak HayKa M IPOLIECC. 3apOkKICHUE CEICKIIUM U JoMecTuKanus. Yuenue H.U.
BaBuiioBa 0 1eHTpax HPOUCXOXKACHUS U MHOroo0Opasus KyJabTypHBIX pacTeHuil. LleHTpbl
MIPOUCXOKACHUS JOMAIIHUX KMBOTHBIX. COpT, MOpOJa, IITAMM.

CoBpemeHHbIE METOAbI CeleKIUuUu. MacCOBBIi U MHIUBUIYAIbHBIH OTOOPHI B
CEeJICKIMU PAcTeHUM M KUBOTHBIX. OLEHKa 3KCcTepbepa. BIM3KOpOACTBEHHOE CKpELIMBAHUE —
uHOpuuHT. Yuctas nunus. CKpemuBaHue YUCThIX TUHUN. ['eTepo3uc, unn rubpuaHas cuia.
HeponctBenHoe ckpemuBanue — ayrOpuauHr. OTnanéHHas ruOpuau3anus U e€ ycrexu.
HckyccTBeHHBIN MyTareHe3 U Moy4eHue NOJIUILIONAOB. JJOCTHXKEHHS CeJIEKIIUU PaCTeHUIA,
YKUBOTHBIX U MUKPOOPTaHU3MOB.

buortexHonorus kak oTpaciab NpOM3BOACTBA. | €HHAst MHKEHEpUs. DTallbl CO3/1aHUs
pexomOunantHoit JIHK u TpancreHHsix opranuzMoB. Kierounas umkenepus. Knerounsie
KylIbTypbl. MHUKPOKJIOHAJIbHOE pa3MHOKEHHE pacTeHui. KioHupoBaHue
BBICOKOITPOJIYKTUBHBIX CEJIbCKOXO3SIICTBEHHBIX OPraHM3MOB. JKOJIOTUYECKHE W STUYECKUE
npobiembl. MO — reneTndecku MOIUGUITUPOBAHHBIE OPTaHU3MBI.

Hemoncmpayuu:

Ilopmpemuwr: H.W. Basuios, 11.B. Muuypum, I'./]. Kapneuenko, M.®. BaHOB.

Tabnuysr u cxemwl: KapTa «LIeHTPBI MPOUCXOKIACHHSI © MHOTOOOPa3us KyIbTYypPHBIX
pactenuit», «llopoasl qomamHUX KUBOTHBIX», «CopTa KyIbTYpHBIX pPaCcTEHUID,
«Otrnanénnas rubpuanzanus», «Padoter akagemuka M.®D. Banosay, «[lomummonausy,
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«O0bekThl OHoTexHOJOTHM», «KIileTouHble KyJIbTYyphl M KIOHHpOBaHHE», «KOoHCTpyupoBaHue
U IIEPEHOC T'€HOB, XPOMOCOM.

ObopyoosaHnue: MyIsDKUA TUIOJIOB U KOPHEIIOZOB AMKHX (DOPM M KyJIBTYPHBIX COPTOB
pacrenuii, repbapuii «CenbCKOX035CTBEHHBIE PACTEHUS.

Jlabopamopuvie u npakmuueckue padbomoi:

Okckypeust «OCHOBHBIE METO/IbI M TOCTHKEHUS CEJIEKLIMY PACTEHUN U )KUBOTHBIX (Ha
CENIEKIIMOHHYI0 CTAHIUIO, IJIEMEHHYIO (epMy, COPTOUCHBITATEIbHBIH yJ4acTOK, B TEIUIMYHOE
X035UCTBO, 1a00OPATOPHUIO arpOYHUBEPCUTETA WIIH HAYYHOTO IIEHTPA)».

11 KJIACC

1. DBojounoHHasi OHOJIOTUS

[Ipeanochlnku BOSHUKHOBEHUSI SBOJIOIMOHHON TEOPUU. DBOJIIOIIMOHHASI TEOPUS U €€
MecTo B OuoJioruu. BiusiHre 3BOIIOIIMOHHON TEOPUH Ha pa3BUTHE OMOJIOTHH U JIPYTUX HAYK.

CeunerenbcTBa 3BoJOIMU. [laneoHTONOrHMYECKHE: MOCIEA0BATENBHOCTD MOSIBICHUS
BUJIOB B IaJI€OHTOJIOTUYECKOW JIETONMUCH, NepexonHble (opMbl. buoreorpaduueckue:
CXOJICTBO U pazyinuue GpayH v GJiop MaTepUKOB U OCTPOBOB.

OMOpHOJIOrMYecKHe: CXOJCTBA U Pa3InyMsl dSMOPHOHOB Pa3HBIX BHUIOB MO3BOHOYHBIX.
CpaBHUTEIIbHO-aHATOMUYECKHE: TOMOJIOTMUYHBIE, AHAJOTUYHbIE, PyJIUMEHTapHbIE OpPraHbl,
aTaBU3Mbl. MoOJEKyJIIpHO-OMOXUMUYECKHE: CXOJCTBO MEXaHM3MOB HACIEJACTBEHHOCTH U
OCHOBHBIX MeTabO0JIMYECKUX IMyTeH y BCeX OPraHU3MOB.

OpouroroHHas teopust Y. Jlapsuna. [Ipennocslikyn BOSHUKHOBEHHSI TapBUHA3MA.
JIBuoKymiye Cuibl 3BOJIONUU BHUAOB 1o JlapBUHY (M30BITOUHOE pPa3MHOKEHHE MpU
OTPaHMUYEHHOCTH PECYpPCOB, HEONpeses€éHHas W3MEHYMBOCTh, OOopb0a 3a CyIlecTBOBAHUE,
€CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopust s3Bosonuu (CTD) u e€ 0CHOBHBIE MOTOKEHHUS .

MukposBontonus. [lonynsanus kak eIMHALA BUAA U SBOJTIOLUN.

JIBwxymue cuitbl ((hakToOphl) IBOJIIOIUU BUIOB B IpUpoe. MyTallMOHHBIN MpOIece 1
KOMOUMHATUBHAs U3MEHUYUBOCTh. [lomysiinoHHbIE BOJHBI U Apeiid reHoB. M3ondanus u
MHUTpanusl.

EcrectBennbIit 0TOOP — HanpaBIsrOmMui GaxTop 3Boaonun. PopMbl €CTECTBEHHOTO
oTbOopa.

[Ipucnoco6aeHHOCTh OPraHW3MOB Kak pe3yabTaT 3BOdIOIUH. [Ipumepbl
MPUCTIOCOOICHUM Y OpraHu3MoB. ApoMop(]O3bI ¥ UINO0-aJaNTaAIIHH.

Bun u Bunoo6pazosanue. Kpurepuu Buga. OcHOBHBIE (GOPMBI BUI0O0OPAa30BAHHUS:
reorpauueckoe, 3K0JI0rHYECKOE.

Maxkpossosmtorusi. @opMbl 3BoMIONMY:  (puUeTHYECKas, AUBEPreHTHAs, KOHBEPIeHTHAS,
napajuiensHas. HeoOpatuMocTh SBOMTIOIHH.

[Ipoucxoxnaenue OT HecneuuaIu3UpOBaHHBIX IpenkoB. lIporpeccupyromas
crneuuanu3anus. AJanTuBHAs paJdanus.

Hemoncmpauuu:

Ilopmpemeur: K. JIunnein, JXK.b. Jlamapk, Y. {apBun, B.O. KoBanesckuii, K.M. bap, O.
I'exkenb, @. Mromnep, A.H. CeBepuos.

Tabnuywr u cxemsvi: «Pa3BuTHE OpPraHUYEcKOro Mupa Ha 3emie», «3apoJIbIIn
MO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukcy», «Dopmbl GOprObI 3a CYIIECTBOBAHUEY,
«EctecTBennslit 0T00p», «MHOroo0Opasue copTroB pacTeHuil», «MHoroobpasue mnoposn
KHUBOTHBIX», «[lomymsauum», «MyTallMOHHAas M3MEHYMBOCTB», «ApOoMOp(}O3bD»,
«Mouoamgantanumny», «O0mas nerenepauusy, «JBuxymiue cuiibl 3Boonumny, «Kapra-cxema
mapuipyra nyremectsus Y. lapBuna», «boppba 3a cymectBoBaHue», «lIpucnocobieHHOCTh
opranuszMoBy, «leorpaduyeckoe BHI000pa3oBaHUE», «IKOIOIMUECKOE BUAOOOPA30BAHHUEN.

Obopyooeanue: KOJIEKIUS HACEKOMBIX C Pa3IMYHBIMU THUIIAMH OKpPAcKu, Habop
IUIOZIOB U CEeMsH, KoJuleKuusi «lIpumepsl 3alllUTHBIX MPHUCIOCOOICHUH Yy >KUBOTHBIXY,
Mojienb «OCHOBHBIE HalpaBJICHUS IBOJIOLUN», 00bEMHas Mojenb «CTpoeHHe roJ0BHOTO
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MO3Tra O3BOHOYHBIX». broreorpaguueckas kapra Mupa, KoJuiekuus «PopMbl COXpaHHOCTH
HCKOIIAeMBIX KMBOTHBIX M pacTeHUl», Mojenb ammnukanus «llepekpéct xpomocomy»,
BIIaXKHBbIE Ipernaparbl «Pa3BuThe Hacekomoro», «Pa3Burue JSrymKu», MHUKpoIpenapar
«Jlpo3odunay (HopMa, MyTaru GOpMBI KPBLUTEEB U OKPACKHU TEJIA).

Jlabopamopuvie u npakmuyueckue padomol:

Jlabopatopnasi padota Ne 1. «CpaBHeHHE BHIOB 1O MOP(OIOTHYECKOMY KPUTEPHIOY.

Jlaboparopuass padora Ne 2. «OmnmcaHue TPUCIIOCOOJICHHOCTH OpraHu3Ma | eé
OTHOCHUTEJIbHOTO XapaKTepay.

2. Bo3HukHOBeHHE U pa3BUTHE KU3HU Ha 3emiie

JloHayuHble MpEACTaBICHUS O 3apOKIEHUU XKWU3HMU. HaydHble TUNoTe3bl
BO3HMKHOBEHHUS KU3HU Ha 3emiie: a0UOreHe3 U maHcrnepMus. XUMHUUYECKask IBOJIIOLINS.
AOGHOTeHHBIN CUHTE3 OPraHUYECKUX BELLIECTB U3 HEOPraHUUECKUX. DKCIEPUMEHTAIbHOE
MOATBEPK/IEHNE XUMUYECKOW 3BoJound. HauanbHble 3Tanbl OMOJOTMYECKON SBOJIOIMH.
I'unoreza PHK-Mupa. @opmupoBanne MeMOpaHHBIX CTPYKTYp M BO3HUKHOBEHUE
npotokieTku. IlepBrie kiaeTku u ux sBosonus. dopmupoBaHNE OCHOBHBIX TPYII KUBBIX
OpraHu3MOB.

Pa3Butne xu3Hum Ha 3emiie mo 3pam u nepuoaaM. Karapxeil. Apxelickas u
npoTepo3oickas 3psel. [lameosoiickast spa u e€ nmepuo/abl: KeMOPUNHCKH, OPIOBUKCKUM,
CUIYPUICKHM, IEBOHCKUM, KAMEHHOYT OJIbHBIN, TIEPMCKHIA.

Me3o30iickas 3pa 1 €€ epruoabl: TPUACOBBIN, FOPCKUM, METOBOM.

Kaiino3zoiickas spa v €€ nepuoapl: MaJIeOreHOBbI, HEOT€HOBBIN, AHTPOTIOT€HOBBIM.

XapakTepucTuka KiuMaTa W TeoJIOTUYECKUX IMpoiieccoB. OCHOBHBIE ATallbl ABOJIOLUN
PacTUTENTBHOTO U KUBOTHOTO MUpPa. ApoMop]o3bl y pacTeHU 1 )KUBOTHBIX. [losiBNeHMe,
paciBeT ¥ BBIMUPAHHE IPYIII KUBBIX OPraHU3MOB.

Cucrema OpraHm4eckoro Mupa Kak OTpakeHUe HBOIOLMH. OCHOBHBIE
CHUCTEMATHYECKUE TPYIIIBI OPraHU3MOB.

DBOJIONMS YEJIOBEKAa. AHTPOIOJOTHs Kak Hayka. Pa3BuTue mpenacTaBlieHUH O
IIPOUCXOXKICHUN YelloBeKa. MeTo sl n3yueHus anrponorenesa. CxoaCcTBa U pa3ianydus 4eJIOBeKa
U KUBOTHBIX. CHCTEMATHYECKOE MOJI0KEHHUE YEIOBEKA.

JBwxkymue cuibl (pakTopbl) aHTpomnoreHeza. HacienacTBeHHass M3MEHYMBOCTh H
€CTeCTBEHHBIH 0TOOp. OOIIECTBEHHBIN 00pa3 >KU3HHU, U3TOTOBJIICHHE OPYAMH Tpyna,
MBIIIJIEHUE, PEYb.

OcHOBHBIE CTaIuU U BETBU 3BOJIOLUHU YEIOBEKA: ABCTPAJIONUTEKH, UEIOBEK yMesbli,
UYenosek npsimoxondmuii, YenoBek HeanaepTaiabckuii, YemoBek pazymubiid. Haxonku
HCKOIIAEMBIX OCTAaTKOB, BpeMs CYILECTBOBAaHMsA, 00JACTh PacCHpOCTPaHEHUs, 00bEM
TOJIOBHOTO MO3ra, 00pa3 )KU3HU, OPYAHUSL.

Yenoseueckue packl. OCHOBHbIE OOJbILIME PAChl: €BpoIeOuAHas (eBpasuiickas), HErpo-
aBCTpaJIou/iHas (PKBAaTOpHAJIbHAsL), MOHIOJOMHASA (a3MaTCKO-aMepUKaHCKas). UepThl
IIPUCIIOCOOJICHHOCTU TPEICTaBUTENICH YeI0BEYECKUX pac K YCIOBHUSM CYLIECTBOBAHUS.
EnunctBO yenoseueckux pac. Kpuruka pacusma.

Hemoncmpauuu:

Ilopmpemur: ®©. Peau, JI. Ilactep, A.U. Onapun, C. Mumnnep, I'. FOpu, Y. [lapBuH.

Tabnuyer u cxemvr: «Bo3HukHOBeHue CoilHEUHOH cucteMbl», «Pa3Butue
OpraHuueckoro mupa», «PacrturenpHas kierka», «KuBoTHas kierka», [Ipokapuornueckas
KieTka», «COBpeMEHHas CUCTEMa OPraHMYECKOro Mupa», «CpaBHEHHME aHATOMMUYECKUX YEPT
CTPOEHHS YeIOBEKa U YeIOBEKOOOpa3HbIX 00€3bsIH», «OCHOBHBIE MECTA MaJEOHTOJIOTHYECKUX
HAaXOJI0OK MPEJKOB COBPEMEHHOI0 YeNIOBEKay, «JpeBHelmue moan», «lpeBHue Ioam»,
«IlepBple COBpPEMEHHBIE TIOAN», «HEI0BEUECKUE PACHDY.

Obopyoosanue: mynsxu «lIpoucxoxxaenue uenoBeka» (OIOCTBI aBCTpaJONUTEKa,
MUTEKAHTPOIa, HEaHJepTaliblla, KPOMAaHbOHIA), CIETKH WM H300paKeHHsT KaMEHHBIX
OpyaMii TIepBOOBITHOTO YeJOBeKa (KaMHMU-YONINephl, pyouia, ckpelia), reOXpOHOIOTHYECKas
Tabnuua, xoulekuus «@DopMbl COXPaHHOCTH HCKOIAEMBIX )KUBOTHBIX U PACTECHHIT».
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3. OpraHu3mbl H OKPY:KaIOIIas cpeaa

DKOJIOTHSI KaK Hayka. 3a/ladyd M pasjielibl 3KOJOTruh. MeTobl 3KOJIOTMYECKHX
UCCIIEI0BaHUI. DKOJOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO UEJIOBEKA.

Cpenpsl oOuTaHusi OpPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAs, IMOYBEHHA,
BHYTPHUOpPTraHU3MEHHASI.

Okonoruveckne (akropel. Kimaccupukamus skomorndeckux (GakTopoB: aOMOTHUECKHUE,
OMOTHYECKHE W aHTpPONOTeHHbIC. JlelicTBHE IKONOTHYECKUX (PaKTOPOB HA OPraHU3MBI.

AbGuoTtnueckue (hakTopel: CBET, TEMIIEpaTypa, BIAKHOCTb. DOTONEPHOIU3M.
[TpucniocobneHns Opranu3MoB K JICHCTBHIO aOMOTUYECKHX (PAaKTOPOB. bruojormueckie puTMel.

buotndeckue (akropel. Buapl OMOTHYECKUX B3aMMOJICHCTBUI: KOHKYPEHIIUS,
XAITHAYECTBO, CUMOMO3 U ero ¢opmbl. [lapasutusMm, Koomepamus, MyTyalu3M,
KOMMEHCAJIU3M (KBapTUPAHCTBO, HaxXJIEOHMUYECTBO). AMEHCAIU3M, HEUTpan3M. 3HaueHUe
OMOTHYCCKUX B3aMMOJCHCTBHU IS CYIIECTBOBAHUS OPTaHW3MOB B IPUPOIHBIX
CO00I1IeCTBAX.

DKOJIOTUYECKHE XapaKTePUCTUKH NONyasiuuu. OCHOBHbIE IOKA3aTENN MOMYJISALINN:
YUCJICHHOCTb, MJIOTHOCTb, POXKIAEMOCTh, CMEPTHOCTh, TPUPOCT, MUTparus. JluHamuka
YUCJICHHOCTH TOMYJISIUUA U €€ PETYIISIIHS.

Jemoncmpayuu:

Topmpemor: A. T'ymbonsar, K.®. Pynse, O. ['ekkensb.

Tabauyvr u cxemwvr: kapra «lIpupomnsie 30HBI 3emum», «Cpenbl oOWTaHUS
opranusmMoBy, «Poronepuoausm», «l[lomymsunm», «3aKOHOMEPHOCTH POCTa YUCIECHHOCTH
NOMYJSIUKY UHPY30pUH-TyPenbkn», «[lumessie nenm».

Jlabopamopnwie u npaxmuyeckue padoomot:

Jlabopatopnast pabota Ne 3. «Mopdomornueckrne O0COOCHHOCTH PACTCHHH W3 Pa3HBIX
MeCT OOUTaHUS.

[Ipaktnueckas pa6ora Ne 1. «[loacu€r MIOTHOCTH MOMYJSAIMA Pa3HBIX BHUIOB
pacTeHuin».

4. Coo0mecTBa M 3K0JI0THYecCKHE CHCTEMbI

Coo0mecTBo opraHu3mMoB — OmoIeH03. CTPYKTypbl OHMOIIEHO3a: BHUIOBas,
MPOCTPaHCTBeHHAs, Tpoduueckas (rmuiieBasi). Buabl-momuHanThl. CBsI3M B OMOIIEHO3E.

DKOJIOTHYECKHE CUCTEMBI (9KocucTeMbl). [ToHsTHE 00 3KOCHUCTEME U OHMOTEOIICHO3E.
OyHKIMOHATbHBIE KOMIIOHEHThI SKOCUCTEMBI: TPOAYIICHThI, KOHCYMEHTBI, PEIyLIEHTHI.
KpyroBopoT BeliecTB 1 MOTOK 3HEPTUU B sKocucteMe. Tpoduueckue (MuIieBbe) ypOBHU
skocucteMbl. [Iuiessie nenu u cetu. OCHOBHBIE MOKA3aTeNM HIKOCUCTEMBI: Onomacca,
MPOJIYKIHS. DKOJOTUYECKHE MUPaMUAbL: MPOIYKIMH, YUCIEHHOCTH, Onomacchl. CBOMCTBa
9KOCUCTEM: YCTOMYMBOCTb, CAMOperyisiiusi, pazpurue. Cykieccus.

[Ipupoanbie 3KOCUCTEMBI. DKOCUCTEMBI 03€p M peK. DKOCHCTeMa XBOWHOTO MU
IIUPOKOJIUCTBEHHOTO JIeca.

AHTPOIIOTEHHBIE IKOCHCTEMBI. ATPOIKOCHCTEMBI. YpOo3kocucTeMbl. bruonoruueckoe u
XO35IIICTBEHHOE 3HAaYEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpasue kak (akrop ycroiumBoctu skocucteM. CoxpaHeHue
OMOJIOTMYECKOro pa3HooOpasus Ha 3emiie.

Yuenue B.U. Bepnaackoro o 6uocdepe. ['panuiipl, coctaB U CTpyKTypa 6Mocdepsl.
XKusoe BemiectBo U ero QyHkiuu. OcoGeHHOCTH OUOChepbl Kak TI00albHON 3KOCHCTEMBI.
JluHamuueckoe paBHOBecHe M 0OpaTHas CBs3b B Onocdepe.

KpyroBopoTsl BeliecTB U OHOT€OXMMHUYECKHE [TUKIIBI AJIEMEHTOB (Yriaepoa, a3oTa).
3oHanbHOCTh 6uochepsl. OCHOBHBIE OMOMBI CYIIIH.

UYenoBeuecTBo B Onocepe 3emian. AHTpONOreHHbIE M3MEHEHHs B Ounocdepe.
['mo6anpHbIE HKOTOTHYECKUE TTPOOIEMBI.

CocyecTBoBaHKE NPUPO/IBI U YyenoBedyecTBa. CoxpaHeHHe OMOPa3HO0Opa3us Kak OCHOBA
ycroiunBocTy 6rochepsl. OCHOBA PallMOHATBHOTO YIIPABIICHUS MIPUPOJIHBIMHU peCypcaMu U UX
ucrnoJib30Banue. J[oCTIKeHUs: OMOIOTHH U OXpaHa MIPUPOIBI.

11



Jemoncmpayuu:

Hopmpemuor: A.JIx. Tencnu, B.H. Cykaués, B.I. Bepnajckuii.

Tabnuyvr u cxemvl: «llumessie nenu», «bHOIEHO3: COCTaB M CTPYKTYpay,
«[Ipupomusie coobmectBay, «llenu muranus», «IKojornyeckas mupamuaay, «buocdepa u
YeN0BEK», «IKOCUCTEMA LIMPOKOJIMCTBEHHOIO Jieca», «IKOCHCTEMA XBOMHOIO JIECay,
«buoueno3 Bonoéma», «ArponeHos», «lIpumepHble aHTPONOreHHbIE BO3ACHCTBUS Ha
pupoay», «BakHelIre MCTOYHUKM 3arpsA3HEHUs BO3JyXa U I'PYHTOBBIX BOA», «IlouBa —
Ba)KHeWIas cocraBisromas ouocepor», «DakTopsl nerpananuu mousy, «l[lapHUKOBEIA
apdexTy, «PaKTOPB PaIHOAKTUBHOTO 3arpsi3HeHus Ouocheps», «O0mas cTrpykTypa
ouocdeps», «Pacrpoctpanenue xu3Hu B Onocdepe», «O30HOBBIN IKpaH Onocheps»,
«KpyroBopot yriepoma B 6uocdepe», «KpyroBopot azora B Ipupoae».

Obopydosanue: mojenb-anmMkanus «TunuuHele OMOLEHO3bD», repOapuii
«PactutenbHble cooOuiecTBay, Koyiekuuu «buoneHosy, «Bpeautenn BakHEHIINX
CEJIbCKOXO3SIUCTBEHHBIX KYJIbTYp», repOapiu M KOJUJIEKIHWH pPAacTeHUN U >KMBOTHBIX,
MpUHAUIeKAIIUE K pa3HbIM SKOJIOTMYECKUM TpyIaM OJHOro Buja, KpacHas kHura
Poccuiickoit @enepanuu, n300pa’keHUsI OXpaHsIEMbIX BUJIOB PACTEHUHN U )KUBOTHBIX.

IInanupyeMble pe3yJbTaTbl OCBOEHHUSI IPOrPaMMbI

Cornacio ®I'OC COOQO ycraHaBiauBarTcs TpeOOBaHMS K pe3yabTaTaM OCBOCHHUS
oOyyaroUMMuUCs MporpamMM CpeaHero olmiero odpa3zoBaHuUs: JUYHOCTHBIM, METaIPEeIMETHBIM
" OpCIMETHBIM.

JIN4YHOCTHBIE Pe3yJIbTAThI

B cTpykType JHYHOCTHBIX PE3YJIHTATOB OCBOEHUS MpeaMera «buosiorus» BbIIEIECHbBI
CIIEYIOIIME COCTABISIOUIME: OCO3HAHHE OOY4YAIOIIUMUCA POCCHMCKON Ipa)aaHCKON
UAEHTUYHOCTU — TFOTOBHOCTH K CAMOPAa3BUTHUIO, CaMOCTOSITEJIBHOCTU M CaMOOIPENIENIEHUIO,
HaJINYMe MOTUBALMH K 00y4EHHIO OMOJIOTHH, LIEJIEHANPABIEHHOE PA3BUTHE BHYTPEHHUX
yOeX/IeH!I JMYHOCTH Ha OCHOBE KIIIOYEBBIX ILEHHOCTEH M MCTOPUUYECKUX TpaIULMi
pa3BUTHUS OHOJOTMYECKOrO 3HaHUS, TOTOBHOCTh W CIHOCOOHOCTH OOYYArOIIMXCS
PYKOBOJICTBOBATBLCS B CBOEH JIEATEIBHOCTH LIEGHHOCTHO-CMBICIIOBBIMU  YCTaHOBKaMH,
IPUCYLIUMH CHUCTeMe OHOJIOIMYECKOro 00pa3oBaHMs, HAINYME 3KOJIOTMYECKOIro
[IPAaBOCO3HAHUs, CIHOCOOHOCTU CTaBUTh L€ U CTPOUTH KU3HEHHbIE IJIAHBI.

JIMuHOCTHBIE pe3yNnbTaThl OCBOCHMs INpeaMeTa «bHOJOrus» NOCTUraroTcs B €JUHCTBE
yu4eOHOM M BOCHHUTATENBbHOM NESITEIbHOCTH B COOTBETCTBUU C TPAAMLIMOHHBIMU
POCCUICKUMH COLMOKYJIBTYPHBIMU, MCTOPHUECKUMHM M JYXOBHO-HPABCTBEHHBIMHU
LEHHOCTSIMM, NPHUHATBIMA B OOILIECTBE NpPaBUJIaMU U HOPMaMU MOBEACHUS U CIIOCOOCTBYIOT
IporeccaM CaMOIO3HAHMs, CAMOBOCIIUTAHUS M CAMOPA3BUTHS, Pa3BUTUS BHYTPEHHEH
NO3ULMU JIMYHOCTH, MAaTPUOTU3MA, YBaKEHHUS K 3aKOHY M IPaBOIOPSJIKY, YEIOBEKY Tpyna
U cTapuieMy IOKOJCHHIO, B3aUMHOI'O YBa)KECHUs, OEpEkKHOro OTHOIIEHHUS K KyJIbTYPHOMY
HaclleINI0 M TPaJULMAIM MHOTOHAIMOHaNbHOrO Hapoja Poccuiickoit deneparnuu, npupone
U OKpyXarouleu cpene.

JIMyHOCTHBIE pe3yNbTaThl OCBOCHMS Yy4eOHOro mnpenmera «bHojorus» IOIKHBI
OTpa)kaThb TOTOBHOCTb M CHOCOOHOCTh OOYYaIOIIMXCSI PYKOBOJICTBOBATHCS CPOPMHUPOBAHHON
BHYTPEHHEH MO3UIMed JUYHOCTH, CUCTEMOH LEHHOCTHBIX OPUEHTAIUH, MO3UTUBHBIX
BHYTPEHHUX YOEXKJIEHHH, COOTBETCTBYIOIUX TPAAUIIMOHHBIM IEHHOCTSIM POCCHICKOTO
oO1iecTBa, pacHIMpeHHe >KU3HEHHOTO ONbITa W OMbITa JEATENbHOCTH B Ipoliecce
peanu3ali OCHOBHBIX HAalpaBJIEHUH BOCIUTATENbHOM IEATENbHOCTH, B TOM YHCIIE B YaCTH:

1) T'pakIaHCKOro BOCIIMTAHUSI:

12



c(OPMHUPOBAHHOCTh TPAXKAAHCKON MO3MIMU OOYYaIOUIETroCss KaK aKTHBHOTO U
OTBETCTBEHHOTI'0 4JIEHA POCCUICKOIO OOIIECTBA;

OCO3HAHME CBOMX KOHCTUTYIIMOHHBIX MpaB M OOS3aHHOCTEH, yBaXXCHHE 3aKOHA W
IIPaBOIIOPSJIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOW AEATEIBHOCTH INPH CO3JaHUHM y4eOHBIX
MIPOEKTOB, PEIICHUN YI€OHBIX U TIO3HABATEIBHBIX 3314, BHIMOJIHEHHH OMOJIOTHIECKUX
JKCIIEPUMEHTOB;

CIOCOOHOCTh OTPEACISATh COOCTBEHHYIO MO3HIIMIO 10 OTHOMICHUIO K SIBICHHSM
COBPEMEHHOM KU3HU U OOBICHATH €€;

YMEHHUE YUYUTHIBaTb B CBOMX JAEUCTBUAX HEOOXOJMMOCTh KOHCTPYKTHBHOI'O
B3aUMOJICHCTBUS JIIOJICH C pa3HBIMU YOEKICHUSMU, KYJIbTYPHBIMHU IIEHHOCTSIMHU H
COLIMAJIBHBIM ITOJIOKEHUEM;

TFOTOBHOCTb K COTPYIHUYECTBY B IIPOLIECCE COBMECTHOT'O BBINOJIHEHUSI Y4E€OHBIX,
ITO3HABATENBHBIX U UCCIIEIOBATEIBCKHX 33/1a4, YBAXKUTEIBHOIO OTHOLIEHHS K MHEHUIO
OTIOHEHTOB IPH 00CYX/IEHUU CIIOPHBIX BOIIPOCOB OMOJIOTMUECKOT0 COJIEPKaHUS;

TFOTOBHOCTb K T'YMAHUTAPHOU U BOJIOHTEPCKON IEATEIBbHOCTH;

2) IlaTpHOTHYECKOro BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCHICKON TPakIaHCKOW WIEHTUYHOCTH, MAaTPHOTH3MA,
YBaXEHHs K CBOEMY HapoJly, YyBCTBa OTBETCTBEHHOCTH mepen PoauHoN, roppoctu 3a
CBOM Kpa#, cBOIO PoauHy, CBOM SI3bIK M KYyJbTYpy, MPOLIIOE W HACTOSIIEE
MHOTOHAIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIEHHWE K IMPUPOJHOMY HACIECAUIO U MaMATHUKAM IMPUPOIbI,
JNOCTH>KEHHMSIM Poccuu B HayKe, HICKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPYAE;

CIIOCOOHOCTh OLIEHUBATh BKJIAJ POCCHMCKUX Y4YEHBIX B CTAHOBIIEHHE M Pa3BUTHUE
OMOJIOTMH, TOHMMAaHUs 3HA4YeHUs OMOJIOTUM B TO3HAHUU 3aKOHOB TMPUPOIbI, B KU3HU
YeJI0BEKa U COBPEMEHHOT0 00IeCTBa;

uaeiHas yoexaEHHOCTh, TOTOBHOCTh K CIyKe€HHIO U 3amure OTedecTsa,
OTBETCTBEHHOCTH 3a €ro cynb0y;

3) JlyXOBHO-HPaBCTBEHHOT'0 BOCIIUTAHUS:

OCO3HaHUE AYXOBHBIX EHHOCTEN POCCUKCKOTO HAPOAA;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, STUUECKOTO TIOBE/ICHUS;

CIOCOOHOCTh OLIEHUBATh CUTYallMI0 W MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPHUEHTHUPYSCh HA MOPAJILHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH; OCO3HAHME JIMYHOTO BKJIaJa B
MIOCTPOCHHUE YCTONYUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOUIEHUE K CBOUM POAMTEINIAM, CO3/IaHUI0 CEMbU HAa OCHOBE
OCO3HAHHOTO MPUHATHUS LIEHHOCTEM CEMEMHOW >KM3HU B COOTBETCTBUU C TPATULUSAIMHU
Hapo0B Poccuu;

4) IcTeTH4ecKoro BOCUTAHUS:

ACTETUYECKOE OTHOILIEHHE K MHpY, BKJIIOYas ICTETUKY ObITa, HAYYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIICHUI; TOHUMaHHEe
SMOLMOHAJIIBHOTO BO3ACUCTBUS )KUBOU MIPUPOBI U €€ LIEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHUIO B PA3HBIX BUJAX UCKYCCTBA, CTPEMIICHUE TPOSIBIISTh
KauecTBa TBOPUYECKON JIMYHOCTH;

5) ¢pusznyeckoro Bocnuranus, GopMHPOBaHHS KYJbTYPHI 310POBbS H
3MOLMOHAJIBHOIO 0J1aronoIy4Yus:
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MOHMMAHUE W pealH3anus 3J0pOBOro M Oe3omacHoro obpasa Ku3HU (30pOBOE
MUTaHUE, COOJIOACHUE THTHECHUYECKHX TMPABUI U HOPM, COATaHCHPOBAHHBIH PEXKHUM
3aHSTHI U OT/bIXA, PETYIIApHas GU3NYECKasi aKTUBHOCTD), OEPEKHOTO, OTBETCTBEHHOTO U
KOMIIETEHTHOTO OTHOIICHUS K COOCTBEHHOMY (DU3WYECKOMY H TCUXUUYECKOMY 3JI0POBBIO;

MMOHMMAaHKE IEHHOCTH MTPABIJI WHIUBHUIYaIbHOTO U KOJUICKTUBHOTO 0€30MacHOTO
TOBEJICHUS B CUTYAIUAX, YIPOXKAIOIINX 3/I0POBBIO U KU3HU JIFOJICH;

OCO3HAHWE TIOCJICICTBUNA W HENPHATHS BPETHBIX MPHUBBIUCK (YIOTPEOICHUS AIKOTOJISA,
HapKOTHUKOB, KYpEHUs);

6) TPy10BOIr0 BOCIIMTAHUS:

TOTOBHOCTB K TPYAY, OCO3HAHME IICHHOCTH MacTepCTBa, TPYAOTIO0HE;

FOTOBHOCTh K AKTHUBHOM ACSATEIbHOCTH TEXHOJOTHYECKOW U COUMAIBHOU
HaIpaBJIEHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH, TUIAHUPOBATH W CAMOCTOSTEIHHO BBHITIOJHATH
TaKyIo JESITeIIbHOCTD;

HWHTEpEeC K Pa3jIu4HbIM cdepam NpodecCUOHAIBHON AESITeNIbHOCTH, YMEHHUE COBEPIIAThH
OCO3HAHHBIN BEIOODP OynyIiel npodeccun u peaan3oBbIBaTh COOCTBEHHBIC )KM3HEHHBIE TUTAHBL;

TOTOBHOCTb U CITOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO HA IPOTSHKEHUH BCEH
KU3HU;

7) IKO0JOTHYeCKOro BOCIIMTAHMS:

9KOJIOTUYECKH I1e7IecO00pa3Hoe OTHOIICHHE K MPUPOJEC KaK WCTOYHHMKY KU3HH Ha
3emJie, OCHOBE €€ CYIIECTBOBAHMUS;

TIOBBIIIICHUE YPOBHS JKOJIOTHYECKON KYJIBTYpPHI: TMPHOOPETEHHE OIbITa TUIAHUPOBAHUS
MOCTYIKOB U OLIEHKHU WX BO3MOXHBIX IMOCJIEICTBUI 7151 OKpY>KaIoUIeil cpeapl;

OCO3HaHHE TJI00AJBHOTO XapakTepa SKOJOTHYECKUX MpOoOJeM U MyTed UX peIICHUs;

CIOCOOHOCTh HMCIOJIB30BaTh MpUOOpETaeMble NPU H3yYEeHUU OWOJIOTHH 3HAHUS M
YMEHHUSI MPU pelieHNuH Mpo0ieM, CBSI3aHHbIX C PallMOHATIBHBIM PUPOOTNIOIb30BaHUEM
(coOmronenne MpaBuil MOBEACHUS B IPUPOJIE, HANpPABICHHBIX Ha COXpaHEHHE paBHOBECHUS B
AKOCHCTEMaX, OXpaHy BHJIOB, 3KOCUCTEM, OHochepsl);

AKTUBHOE HEIMpPHUATHE NCHCTBUM, MPUHOCIIIUX BpEI OKpYXalolled MpUpOAHOM cpene,
yYMEHHE MPOTHO3UPOBATh HEOIArONPUATHBIE SKOJIOTMYECKUE MOCIEACTBUS MPEANPUHIMACMbIX
JEUCTBUI U MPEIOTBPAILATH UX;

HaJIM4Yue Pa3BUTOrO SKOJOTUYECKOTO MBIIUICHHS, IKOJOTUYECKON KYJIbTYpbI, ONbITa
JEeSITEeIbHOCTH HKOJIOTMYECKO HaIlpaBI€HHOCTH, YMEHUS PYKOBOJCTBOBATHCS UMHU B
M03HABATEIbHONH, KOMMYHHKATUBHOM W COLMAIbHOM MpPAaKTHKE, TOTOBHOCTU K y4acTHUIO B
MPAKTUYECKON JAEeSITEeNbHOCTH YKOJIOTUYECKOM HAIIPaBICHHOCTH;

8) HEeHHOCTH HAYYHOI0 MO3HAHUSA:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKU W OOIIECTBEHHOM MPaKTUKHU, OCHOBAHHOTO Ha JUAlOre KYyIbTYp,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYIBTYPHOM MUDE;

COBEpILIEHCTBOBAHUE S3BIKOBOW M UWTATEIbCKOW KYJIBTYpPhl Kak CpeACTBa
B3aMMOJICICTBUS MEXKTy JTIOJbMHU U TTO3HAHUS MUPA;

MOHUMaHHe crenupuKU OMOJIOTUHU KaK HAayKH, 0CO3HAHUs €€ posiu B GOPMUPOBAHUU
paIMOHAIFHOTO HAYYHOTO MBIIIJIEHHSI, CO3AaHUM IEJIOCTHOTO MPEJICTaBICHUs 00
OKPYKaIOIlleM MUPE KaK O €AUHCTBE MPUPOIbI, YeTIOBEKA M 00IIeCTBa, B IO3HAHUU MTPUPOIHBIX
3aKOHOMEPHOCTEH W pelIeHUH MpoOJIeM COXpaHEHHs MPHPOJIHOTO PABHOBECHS;
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yOSXKIEHHOCTh B 3HAUUMOCTH OHOJOTHU JJISi COBPEMEHHOM HMBHIIM3AIUH:
oOecrieyeHnss HOBOTO YPOBHS Pa3BUTHS MEIHMIIMHBI, CO3JIaHHE MEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CIIOCOOHBIX pellaTh PECYpCHBIE MPOOJIEMBI Pa3BUTHS UYEIOBEYECTBA,
MOMCKAa MyTEeW BBIXOJA W3 TI00ATBHBIX SKOJOTHYECKUX IMPOoOJIeM W obecneueHus mepexona
K YCTOMYMBOMY pa3BUTHIO, PALlMOHAIILHOMY HCIOJIb30BAHUIO MPHUPOJHBIX PECYPCOB U
(OpMUPOBAHHIO HOBBIX CTAHJAPTOB KU3HH,

3aMHTEPECOBAHHOCTD B MOJIYY€HUN OMOJOTMYECKUX 3HAHUN B LEJISIX OBBIIIEHUS 0011en
KYJIbTYpPbI, €CTECTBEHHO-HAy4YHO! TI'PaMOTHOCTH, KAaK COCTaBHON YacTH (PyHKIMOHAIbHOMN
IPaMOTHOCTH O0y4aromuxcs, GOpMUPYEeMOH IMpHU U3yYCHHUU OMOJIOTHH;

[IOHMMAaHHE CyITHOCTH METO/I0B IIO3HAHMUSI, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKax,
CIIOCOOHOCTH HMCTIONIB30BATh MOJy4aeMble 3HAHUS JIJIs aHANIM3a U OOBSICHEHUSI SIBJICHUN
OKPY)KAIOILIEr0 MHUpa W MPOUCXOIALUIUX B HEM H3MEHEHMH, yMEHHE JienaTh 000CHOBaHHbBIE
3aKJIIOUEHUS HAa OCHOBE HAy4HbIX (DAKTOB M HMMEIOIIMXCS JTAHHBIX C LIEJIBIO MOJyYEHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCThH CaMOCTOSITENILHO UCIIOJIb30BaTh OMOJIOTUYECKUE 3HAHUS JUIsl pEIIeHUs
po0JieM B peasIbHbIX )KU3HEHHBIX CUTYallUsX;

OCO3HAHUE IIEHHOCTH HAYYHOW JIESATEIbHOCTH, TOTOBHOCTH OCYIIECTBIIATH MPOCKTHYIO U
HCCIIEIOBATENIbCKYIO AEITEIbHOCTh UHIUBUAYAIBHO U B TPYIIIE;

TFOTOBHOCTb U CLIOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHUIO U caM000pa30BaHUIo, K
aKTUBHOMY TOJIy4YEHHUIO HOBBIX 3HAHUI MO OMOJIOTUU B COOTBETCTBHUHU C KU3HEHHBIMU
MOTPEOHOCTSAMHU.

MeranpeaMeTHble pe3yabTaThl

MeranpeaqMeTHble pe3ylbTaThl OCBOEGHUS y4eOHOro mnpenmera «bHONOTMsS» BKIIOYAKOT:
3HaYMMble 111 (OPMHUPOBAHUS MUPOBO33PEHUS 0O0YHAIOUINXCS MEXIUCIUIUIMHAPHBIE
(MexnpeaMeTHble) OOIIeHayYHbIE MOHATHS, OTPa)KAIOLIUE LIEJIOCTHOCTh HAyYHON KapTUHBI
MUpa U crieqU(pHUKY METOJ0B MO3HAHUS, UCIIOJIb3yEMBIX B €CTECTBEHHBIX Haykax (BEILECTBO,
SHEPIHUs, SIBJIEHHE, IPOLIECC, CUCTeMA, HAy4HbIH (paKkT, MPUHLMI, TMIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TE€OpHs, UCCIel0oBaHHe, HAaOII0IeHNEe, N3MEPEHNE, SKCIIEPUMEHT U
JpYrux), yHUBepcalbHble yueOHbIE AeHCTBH (I103HABATEIbHbIE, KOMMYHUKAaTHUBHbIE,
peryiasTuBHbIE), oOecreunBarone GopMupoBaHue (yHKIHOHAIBHONH I'PaMOTHOCTH U
COLIMAJIBHOM KOMIIETEHIIMH 00y4aroIuXCs, CIOCOOHOCTh OOYyYaroIUXCsl MCHOJIb30BATh
OCBOEHHbIE MEXIUCIIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHMS U yHUBEpCalbHblE ydyeOHbIE
JNEUCTBYS B IO3HABATEIBHOU U COLIUATIBHON IIPAKTHKE.

Ilo3naBaTenbHBIC YHHBEPCAIbHbIC Y4eOHbIE JeHCTBUSA

Ba3oBble 1ornyeckue geicTBus:

CaMOCTOATENIBHO (HOPMYIUPOBATH U AKTYaJIU3UPOBATh MPOOIEMyY, paccMaTpuBaTh €€
BCECTOPOHHE;

UCIOJIb30BATh IIPU OCBOCHUH 3HAHUN MPUEMBI JTIOTHYECKOTO MBIILIJICHU (aHaIM3a,
CHHTE3a, CPAaBHEHMS, KIacCU(PHUKAIMU, 0000IEHHs), PACKPBIBATH CMBIC] OMOJIOTHYECKUX
MOHATUHN (BBIICNATh UX XapaKTEepHbIE NPHU3HAKH, YCTAaHABIUBATh CBSA3M C APYrHMMHU
MOHATHAIMH);

OTIPENEIIATD LENIN AESTEIBHOCTH, 3aJaBasi apaMeTpbl U KPUTEPUU UX JIOCTHKEHUS,
COOTHOCHTB PE3YJIbTATHI ACATEIBHOCTHU C MIOCTABICHHBIMU LIEIISIMU;

HCIOJIb30BaTh OUOJIOTHYECKUE TOHATHS U1l OObSICHEHUS (PaKTOB U SIBICHUH KUBOM
IIPUPOJIBI;
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CTPOUTb JIOTUYECKUE PACCYXKACHUS (MHIYKTUBHbBIE, AETYKTUBHBIE, IO aHAJIOI'UH),
BBISIBIIAITh 3aKOHOMEPHOCTU M IPOTUBOPEUMSI B PACCMATPUBAEMBIX SIBJICHUSX,
(dbopMynUpOBaTh BBIBOBI M 3aKIIFOYCHHUS;

IIPUMEHATh CXEMHO-MOJIEIbHBIE CPEACTBA I NPEICTABIICHUS CYIIECTBEHHBIX CBSI3EH U
OTHOIIEHUN B U3y4aeMBbIX OMOJIOTHYECKUX O0BEKTAX, a TAKKE MPOTUBOPEUHM pa3HOTO poja,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIMOHHBIX HCTOYHUKAX;

pa3pabarbiBaTh IUIaH pemIeHUs NpoOJIeMbl ¢ Y4ETOM aHaIM3a MMEIOIIMXCS
MaTepUaJIbHBIX U HEMAaTEPHAIIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JI€ATEIbHOCTh, OLIEHUBATh COOTBETCTBHE PE3Y/IbTATOB LIETM,
OILICHUBATh PUCKU MOCJIEACTBUN AECATEIbHOCTH;

KOOPJIMHUPOBATh U BBINOJHATH pabOTy B YCIOBUSAX PEANbHOIO, BUPTYaJbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILICHUE MPU PELICHUH KU3HEHHBIX TPoOIIeM.

Ba3oBble uccienoBare/ibCKkue 1eHCTBUA:

BJIaJIETh HABbIKAMU Y4e€OHO-MCCIIEI0BATENbCKOM U MPOEKTHON JEATEIbHOCTH,
HaBbIKaMU pa3peuieHus npo0aeM, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSTEILHOMY ITOUCKY
METO/IOB PEIICHHs] MPaKTUYECKUX 3a7ad, MPUMEHEHHIO Pa3IM4HbIX METOJIOB MO3HAHMUS,

WCII0JIb30BATh Pa3IMUHbIE BUJIbI JESATEILHOCTH I10 MOJYYEHUIO HOBOTO 3HAHUS, €To
MHTEpIIpEeTAIH, TPe0O0pa30BaHNIO U IPUMEHEHHUIO B YUEOHBIX CUTYAIUIX, B TOM YHCIE IPU
CO3JaHUU YYEOHBIX U COIMAIIbHBIX MPOEKTOB;

(¢bopMHpoBaTh HAayYHBIH THI MBIIIJICHUS, BIAJETh HAy4YHOW TEPMHHOJIOTHEMH,
KITFOYEBBIMH MOHATUSAMH U METO/IaMU;

CTaBUTH U (POPMYTUPOBATH COOCTBEHHBIC 331Ul B 00pa30BATEIHHOM EATEILHOCTH U
KU3HEHHBIX CUTYalHsIX;

BBISIBIISITh IPUYMHHO-CIIEICTBEHHBIE CBSA3H U aKTyaJIM3UPOBATh 3a7a4uy, BHIABUTaTh
TUNOTE3Y €€ pellleHus, HaXOAUTh apryMEHTHI JIJIs 1I0Ka3aTeNbCTBA CBOMX YTBEPKICHUH,
3aJlaBaTh NapaMeTpbl U KPUTEPUH PELICHHUS,

aHAJIM3UPOBATh IOJIyYEHHBIE B XOJE€ PEIICHUS 3aJaud pPe3yibTaTbl, KPUTUUECKH
OIICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCIIOBHUSX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

OCYILIECTBIISTh 1€JICHAIIPABJICHHBIN MOUCK EPEHOCa CPEACTB U CIIOCOOOB JICHCTBUS B
poQecCHOHANBHYIO CPEy;

yYMETb MEPEHOCUTh 3HAHMS B IMO3HABATEJILHYIO M TMPAKTHYECKYI0 00JacTH
KU3HEJCSITENLHOCTH;

yMETb UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 00JIacTeil;

BBIJIBUTaTh HOBBIC Ui, TIpe/yIaraTh OPUTrHHAIbHbBIC TIOXOIbl U PEIICHHS, CTABUTh
poOIeMbl U 3a/1a4H, IOMYCKAIOUIUE allbTEPHATUBHBIE PEIICHHUS.

Pa6ora ¢ undpopmanmeii:

OpPUEHTUPOBAThCSI B Pa3IMYHBIX MCTOUYHUKAX WHPOpManMU (TEKCTe y4eOHOIro mocoowms,
Hay4YHO-TIONYJISIPHOM JUTEpaType, OMOJIOTMYECKUX CIIOBApSAX U CIPAaBOYHUKAX, KOMIIBIOTEPHBIX
0a3ax HaHHBIX, B VIHTepHeTE), aHAMU3UpPOBaTh MHGOPMAIUIO Pa3IMYHBIX BUIOB U (hopM
IIPEJICTaBJICHNS], KPUTUYECKH OLIEHUBATh €€ IOCTOBEPHOCTh U HENPOTUBOPEUNBOCTD;

(bopMynUpOBaTh 3aIPOCHl M MPUMEHSATH pa3IMyHbIe METO/IbI IIPH MTOUCKE U 0TOOpE
Ouonornyeckoit nHGopMaIM, He0OX0IMMOM /7S BHIIOJTHEHUS YUeOHBIX 3aa4;
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npuoOpeTaTh OMBIT KCHOJB30BAHUS HH(POPMAITMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHA,
COBEpPILEHCTBOBATh KYJIBTYPY AKTHBHOTO HCIIOJIb30BAHMS PA3JIUYHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSITEIILHO BEIOMPATh ONTHUMAJIBHYIO (JOPMY IPEICTaBICHUS OMOIOTUYECKOM
nHpopManuu (cxeMbl, rpaduKu, TUarpaMMbl, TaOIHILbI, PUCYHKU U IPYTOe);

WCTIOJIb30BaTh HAYYHBIN S3bIK B KQUECTBE CPEJICTBA MPHU paboTe ¢ OMOIOTrHIECKOM
nHpOpManMel: MPUMEHATh XUMHYECKHE, (U3UYECKHE M MATeMaTHYECKUE 3HAKH U
CHMBOJIBI, POpMYIIBI, a00peBUATYpy, HOMEHKIIATYPY, HCIIOJIb30BaTh U MPEOOPa30BHIBATH
3HAaKOBO-CUMBOJIMYECKUE CPEJICTBA HATIIATHOCTH,

BJIAJIETh HABBIKAMH PACIO3HABAHUS W 3alUTHl WH(MOpMAIH, WHOOPMAIIMOHHON
0€30ITaCHOCTH JTMYHOCTH.

KomMMyHuKaTHBHBbIE YHUBePCAJbHbIE YUeOHbIe 1eiicTBUSA

Oo0menmne:

OCYIIECTBIISITh KOMMYHUKAIIMH BO BCeX cdepax KH3HH, aKTHBHO y4acTBOBATh B
JMajore WIA JUCKYCCHHU TI0 CYHIECTBY OOCYXKIaeMOoW TeMbl (YMEHHE 3a/laBaTh BOIPOCHI,
BBICKa3bIBATh CY)KJCHUSI OTHOCHTEIHHO BBITIOJTHEHUS TpeyIaraeMoi 3a/1a4H, YIUTHIBATh
WHTEPECHI M COTIIACOBAaHHOCTD MO3HIIUN APYTUX YYaCTHHKOB JHAJIOTa MM TUCKYCCHH);

pacrio3HaBaTh HeBepOaTbHBIC CPEICTBA OOIICHMS, MOHUMATh 3HAYCHHE COIUATBHBIX
3HAKOB, IMPEINOCHUIOK BO3HUKHOBEHHUS KOH(MIMKTHBIX CHTYyaIlMii, yMETh CMSTYaTh
KOH(IMKTHI X BECTH TIEPETOBOPHI;

BIIQJIETh PA3IMYHBIMHU Crioco0amMu OOIICHUS W B3aUMOJICHCTBHUS, NMOHMMATh HAMEPEHUS
IPYrUX JIOJEH, MPOSBIATH YBKUTEIHHOE OTHOIICHHE K COOECeTHUKY U B KOPPEKTHOU
dhopme hopMyTHpPOBaTH CBOM BO3PAKCHHS;

pa3BEPHYTO ¥ JIOTHYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIOJIb30BAHUEM SI3BIKOBBIX
CpEACTB.

CoBMecTHas1 1eSITeIbHOCTD:

MMOHUMATh U UCIIOJIb30BaTh MPEHMYIIECTBA KOMaHIHOHM W HHIUBUAYaIbHON paOOTHI IPH
perieHur OMOJIOTUYECKOU MPoOIeMbI, 000CHOBBIBATh HEOOXOIUMOCTH TPUMEHEHHUS TPYITOBBIX
(dbopM B3aUMOCUCTBUS MPH PEIICHUH yIeOHOM 3a1auu;

BBIOMPATh TEMAaTHUKY U METOJIbI COBMECTHBIX JICMCTBHI C YUETOM OOIIMX UHTEPECOB U
BO3MO>KHOCTEH Ka)KIOTO WiICHA KOJUICKTUBA;

MPUHUMATP LIEJIM COBMECTHOH e TEILHOCTH, OPraHU30BbIBATh M KOOPAMHUPOBATH
JEUCTBUS TI0 €€ JOCTIKEHUIO: COCTABIIATh IUIAH ACHCTBUH, paclpelesiATh POJIU C Y4ETOM
MHEHHI y9aCTHUKOB, 00CYXKIaTh pe3yJIbTaThl COBMECTHOM paboOTHI;

OIICHUBATh Ka4eCTBO CBOETO BKJAJa M KAXKIOTO yYaCTHUKA KOMaH/bI B OOIIUI
pe3ysIbTaT 10 Pa3pabOTaHHBIM KPUTEPHSIM;

npeJyiaraTh HOBBIC IPOCKTHI, OLICHUBATh WJACU C TIO3UIIMU HOBH3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISATh MO3UTHBHOE CTPATETMUECKOE TIOBEJICHUE B PA3JIMYHBIX CUTYAITHSIX,
MPOSIBIATH TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

PeryisiTuBHbIEe YHMBepcaabHble yueOHbIe AeiicTBUS

Camoopranm3anus:

UCIOJb30BaTh OMOJIOTMUECKUE 3HAHUS JUIS BBIABICHHMS NpoOJeM M UX pELIeHus B
KU3HEHHBIX M YYEOHBIX CUTYyaIUsX;
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BBIOMPATh HA OCHOBE OMOJIOTMUECKUX 3HAHUH 11€JIEBBIC U CMBICIIOBBIE YCTAHOBKU B CBOUX
JNEUCTBUAX U MOCTYIIKaX 10 OTHOLIEHUIO K )KMBOM NPUPOJE, CBOEMY 3I0POBBIO U 3/I0POBBIO
OKPY>KaIOIUX;

CaMOCTOSITEJIBHO OCYIIECTBIIATH IO3HABATEJIbHYIO JIEATEIbHOCTD, BBISBIATH IPOOJIEMBI,
CTaBUTh M (OPMYIHMPOBATH COOCTBEHHBIC 33/1a4d B 0Opa30BATENBHOM EATEIBHOCTH U
KU3HEHHBIX CUTYalUsIX;

CaMOCTOSITEJIBHO COCTaBJISITh IUIAH PEUICHUs MPOOJIeMbl C y4ETOM HMMEIOLIUXCA
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH M MPENOUTECHUI;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;

paciupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MTPEANIOUYTEHUH;

JieNlaTh OCO3HaHHBIM BBIOODP, apryMEHTHpPOBATh €ro, OpaTb OTBETCTBEHHOCTh 3a
pelieHue;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

croco0cTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO LIMPOKON 3PYAMIIMHM B Pa3sHBIX
o0nacTsX 3HaHUM, MOCTOSHHO MOBBILIATH CBOM 0Opa30BaTENbHBIM M KYIbTYPHBIH YPOBEHD.

CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYalUsIM, BHOCHUTh KOPPEKTHBBI B JIESTEIBLHOCTb, OLIECHUBAThH
COOTBETCTBHUE PE3YJIbTATOB LIEJISIM;

BJIaJIETh HABbIKAMU II03HABATEIbHOU peQIieKCHH KaK OCO3HaHHUS COBEpIIaeMbIX
NEUCTBUI U MBICIUTENBHBIX MIPOLIECCOB, X PE3YJIbTATOB U OCHOBAHUH, HCIIOJIb30BATh MPUEMBI
peduiekcuu JUIsl OLIEHKH CUTYalluu, BEIOOpa BEPHOTO PEILIEHUSs;

YMETb OLIEHUBATh PUCKH U CBOCBPEMEHHO NIPUHUMATD PEIICHHUS 10 UX CHHKEHUIO;

IIPUHUMATh MOTHBBI U apTyMEHTBI IPYTHUX IPU aHAJIA3€E PE3yJIbTaTOB ACATECIbHOCTH.

IIpunsiTHe ceds1 U APyrux:

[IPUHUMATh ce0s, IOHUMasi CBOM HEAOCTATKH U IOCTOMHCTBA;

IIPUHUMATh MOTHBBI U apTyMEHTBI IPYTHUX IPU aHAJIA3€E PE3yJIbTaTOB ACATECIbHOCTH;

IIPU3HABATH CBOE MPABO U IIPABO JIPYrUX Ha OIIMOKHY;

pa3BUBaTh CIOCOOHOCTh IOHUMATh MUP C MO3ULMH APYroro YesoBeKa.

IIpenmerHbie pe3yJibTaThI

IIpenmetnsie pe3ynbraTsl ocBoeHMs porpammbsl COO o 6uosoruu Ha 6a30BOM ypOBHE
BKJIIOYAIOT creuugpuyeckue Uit ydeOHoro mpeamera «buosorus» HayuHble 3HaHUS, YMEHMS
U CIocoObl JEMCTBUI 1O OCBOEHHIO, MHTEPIPETAluU U NpeoOpa3oBaHUIO 3HAHUM, BHUJbI
JESTEIIBHOCTH IO IOJIyYEHUIO HOBOI'O 3HAaHUS W NIPUMEHEHHMIO 3HAHWM B Pa3JIMYHBIX
y4eOHBIX CUTYyallUsX, a TaKKe B PEAJbHBIX KU3HEHHBIX CUTYaIMsX, CBSI3aHHBIX C
Ouosiorueil. B mporpamme mnpeaMeTHble pe3ynbTaThl MPEICTABICHBI 10 T0/1aM 00y4eHusl.

[IpenmetHble pe3ynbTaThl OcBOeHHs ydeOHoro npeamera «buonorus» B 10 kiiacce
JOJIKHBI OTPaXKaTh:

c(OPMHUPOBAHHOCTb 3HAHHUM O MECTE U POJIM OUOJIOTUU B CUCTEME HAYYHOT'O 3HAHUS
€CTECTBEHHbIX HayK, B ()OPMHPOBAHMH COBPEMEHHOM €CTECTBEHHO-HAyYHON KapTHHBI MHpa
U HAyyHOTO MMPOBO33PEHMs, O BKJIAJE€ POCCUICKMX U 3apyOeKHBIX Y4YEHBIX-OHMOJIOTOB B
pa3BuTHEe OMOJIOTHH, (PYHKIMOHAIBHOW TPAMOTHOCTHM YEJIOBEKa JUIsl peIIeHUs KU3HEHHBIX
3aza4;

YMEHHUE pacKpbIBaTh COJAEp)KaHUE OMOJOrMYECKHMX TEPMHMHOB M TOHSATHHA: >KU3HB,
KJIETKa, OpPraHn3M, MeTaboa13M (0OMEH BELIeCTB U MPEBpallleHne SHEPTUuH ), TOMEOCTa3
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(camoperynsuusi), ypoBHEBas OpraHM3alisl UBBIX CUCTEM, CaMOBOCIIPOU3BEACHUE
(penpotyKiuus), HacJIE€ACTBEHHOCTh, U3MEHYUBOCTh, POCT U Pa3BUTHE;

YMEHHME Hu3Jlaratb OMOJIOIMYECKHE TEOpUH (KIETOYHasi, XpOMOCOMHas, MyTallMOHHa,
LEHTpaJIbHAsT JI0rMa MOJEKYIsIpHOW Ouosioruu), 3akonsl (I. Mennens, T. Moprana, H.W.
BasuiioBa) 1 yueHus (0 HEHTpax MHOI000pasusl U MPOUCXO0KIEHUS KyJbTYPHBIX pacTeHUI
H.W. BaBunoBa), onpenenars I'paHulbl UX INPUMEHHUMOCTH K KUBBIM CHUCTEMaM;

YMEHHUE BIIAJIETh METOJAaMH HAyYHOTO TMO3HAHMS B OHOJOTHMHU: HAOIIOACHUE U
ONMCAHUE KUBBIX CUCTEM, IIPOLIECCOB WU SIBJICHUW, OpraHu3alusl U NpPOBEACHUE
OMOJIOTUYECKOTO SKCIEPUMEHTA, BBIABI)KEHHE THUIIOTE3BI, BBISBICHHE 3aBUCHMOCTH MEXIY
HCCIIEyEMbIMU BEJIMYUHAMH, OOBSCHEHUE IOIYYEHHBIX PE3Yy/IbTATOB, HCIOJb30BaHHBIX
Hay4HBIX TOHSTHA, TEOPHA W 3aKOHOB, YMEHHE JeJiaTh BBIBOJbI HAa OCHOBAHUU MOJYUYEHHBIX
pe3yNbTaTOB;

YMEHHE BBIJENATh CYIIECTBEHHbIE NPU3HAKU BHUPYCOB, KIETOK MPOKAPHOT U
9yKapuoT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPraHHW3MOB, OCOOEHHOCTH MPOIIECCOB:
oOMEeHa BeIeCTB M IPEBpAllleHUs] dHEPIUU B KIETKE, (POTOCHUHTE3a, INIACTUYECKOTO U
SHEPreTHYecKoro oOMeHa, XeMOCHHTEe3a, MHTO03a, Mei03a, OIMJIOJOTBOPEHUS, Pa3MHOXKEHUS,
WHJIMBHUIYAIBHOTO PAa3BUTHS OpraHu3Ma (OHTOTEHE3);

yMEHHE MPUMEHATH IOJIyY€HHbIE 3HAHUS JUIsI OOBSICHEHHS] OMOJIOTHUYECKHX MPOILIECCOB
Y SIBJICHUM, JUTSI TPUHSITHS IPAKTUICCKUX PEIIEHUN B IOBCETHEBHOM KU3HU C TETBIO
obecrieueHnst 0€30MaCHOCTH CBOETO 3/I0POBBS U 3I0POBbS OKPYKAIOITUX JIFOIeH, COOTIOACHUS
HOPM TPaMOTHOTO MOBEJECHMSI B OKpY)Karollled MPHUpPOJHOHN cpene, MOHMMaHUe
HEOOXOIMMOCTH HUCHOJb30BAaHUS JTOCTHKEHUNH COBPEMEHHOW OWOJIOTMH U OMOTEXHOJIOTUMN
VIS palliOHaIbHOTO MPUPOIOTIONH30BAHUS;

YMEHHE pelllaTh 3JEeMEHTApHblE T€HETUYECKHE 3aJaud Ha MOHO- U JUTHOpPUAHOE
CKpeIllMBaHUE, CIICTNIEHHOE HAcleAOBAaHHUE, COCTABISTH CXEMbl MOHOTHOPHUIHOTO
CKpEeILMBAaHUS JUIsl TPEeICKa3aHus Hacle0BaHUS IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBITIOJIHATH J1a00OpaTOPHBIE U MPAaKTUYECKUE paboThl, COOI0IAaTh MpaBuia Npu
pabote ¢ yueOHBIM U J1ab0pPaTOPHBIM 000PYIOBAaHUEM;

YMEHHE KPUTHYECKH OIICHMBAThb W HHTEPIPETUPOBATh MHGOPMAIUIO0 OHOJIOTHYECKOTO
COJIep’KaHus, BKJIIOYAIOIIYIO TICEBJOHAYYHbIE 3HAHUS M3 Pa3IMYHBIX HICTOYHHKOB (CpEICTBa
MaccoBOi MHGOpMaIUK, HAYYHO-TIOMYJSPHBIE MaTE€pHAalIbl), STUYECKUE ACIEKTHI
COBPEMEHHBIX HCCIIEOBAHUNA B OWOJIOTHH, MeIUIMHE, OMOTEXHOJIOTUH;

YMEHHE CO37aBaTb COOCTBEHHBbIE MUCHMEHHBIE W YCTHBIE COOOIIEHHs, 00001as
O0uonornueckyro MHGOPMAIMI0 U3 HECKOJIbKMX HMCTOYHHKOB, I'PaMOTHO HCIIOIb30BaTh
MTOHSATUWHBIN anmapat OHOJIOTHH.

[IpenMeTrHbie pe3ynabTaThl OcBoeHUs yueOHoro mpeamera «buonorus» B 11 kiaacce
JOJIKHBI OTPAXKATh:

chOpMUPOBAHHOCTH 3HAHUI O MECTE U POJIH OMOJIOTUU B CUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI MUPA
W HAYYHOTO MHPOBO33PEHUS, O BKJIAJIE POCCHICKMX M 3apyOekKHBIX YUEHBIX-OMOJIOTOB B
paszBuTHe OuoNOrHH, (QYHKIMOHATHHOW TPAMOTHOCTH YeNOBEKa IS PEelIeHUs )KU3HEHHBIX
3a/ay;

YMEHHE PACKpPBIBATh COAEpkKaHHE OMOJOTHYECKHMX TEPMUHOB WM TOHATHUN: BUI,
MOMYJISIIHS, TeHO(OHA, ABOJIOLMS, ABIKYIIHUE CHIBI ((aKTOPHI) SBOJIIOIHH,
MIPUCTIOCOOJICHHOCTh OPraHU3MOB, BHI000pa3oBaHUE, JKOJIOTHYECKUE (PAKTOPHI, SKOCHCTEMA,

19



MPOIYIIEHThI, KOHCYMEHTBI, PEIYIEHTHI, LENU MMUTAHUsS, SKOJIOTHYECKas MUpaMUa,
ouoreoreHo3, buocdepa;

YMEHHE HW3Jlarath OWoJorudeckue Teopuu (dBoitonnoHHas teopus Y. [lapBuHa,
CUHTCTHYECKAsi TEOPHUSI SBOJIOIMH), 3aKOHBI M 3aKOHOMEPHOCTH (3apOMABIIIIEBOIO CXOICTBA
K.M. Bnapa, uepenoBaHusi riaBHbIX HampaBieHuid u nyreid ssosouuu A.H. Cesepuosa,
yuenusi o Ouochepe B.U. Bepnaackoro), onpeaensiTe T'paHUIbl UX MPUMEHUMOCTH K KUBBIM
CUCTEMaM;

YMEHHE BIIQJICTh METOJAaMH HAy4yHOTO IMO3HAHWS B OWMOJIOTHH: HAOIIOACHHUE U
OTIMICAHME JKHUBBIX CHUCTEM, MPOIECCOB W SBJICHHWM, OpPTaHMU3AIMS U TPOBEIACHHE
OMOJIOTMYECKOTO IKCIIEPUMEHTA, BBIJBHKCHHE TUIIOTE3bI, BBHISBICHHE 3aBUCHMOCTH MEKIY
HCCIIeTyeMBIMU BEIIMYUHAMHY, OOBSCHEHHUE IMOJIYYCHHBIX pPE3yJIbTaTOB, UCIOJIb30BaHHBIX
HAay4YHBIX MOHATHH, TEOPHUHA W 3aKOHOB, YMEHHWE JIeNaTh BBIBOJBI HAa OCHOBAHUU IOJTYYICHHBIX
pe3yNbTaTOB;

YMEHHE BBIJICNIATH CYIIECTBEHHBIC TPU3HAKU CTPOCHHS OMOJIOTHYECKUX 0OBEKTOB: BHJIOB,
MOMYJISIIIAK, TPOIYIICHTOB, KOHCYMEHTOB, PEIYIIEHTOB, OHOTCOIIEHO30B U YKOCHCTEM,
0COOEHHOCTH TPOIECCOB: HACIIEICTBEHHON H3MEHYMBOCTH, ECTECTBEHHOTO 0TOOPA,
BHJI000Pa30BaHMUS, IPUCIIOCOOIICHHOCTH OPTaHU3MOB, JCHCTBUS SKOJIOTHUSCKUX (PaKTOPOB Ha
OpPraHW3MBI, TEPEHOCA BEIIECTB M TOTOKA 3HEPTUH B 3KOCHCTEMaX, aHTPOIOTECHHBIX
W3MECHECHHI B 9KOCHCTEMAaX CBOEH MECTHOCTH, KPYTOBOPOTA BEIIECTB U OMOTCOXHMHYCCKHUX
IIUKJIOB B Ouocdepe;

YMEHHE MPUMEHSTH IMOJIYYCHHBIC 3HAHHS JUISI OOBSCHEHHS OWOJIOTHYECKUX MPOIIECCOB
U SIBJICHUM, JUIA IPUHATHS MPAKTUYECKUX PEIICHUI B IOBCETHEBHOM KU3HU C LENbIO
obecrieueHnst 0€30MMaCHOCTH CBOETO 3/I0POBbS U 3I0POBbsI OKPYKAIOIINX JIFOIEH, COOTIOICHUS
HOPM TPaMOTHOTO NOBEJIEHUSI B OKpYXalollel MNpUpOAHON cpeie, MOHUMaHUe
HE0OXO0IMMOCTH MCIOJIb30BaHUs JOCTUKEHUI COBPEMEHHOMN OUOJIOTUU U1 pallHOHAIBHOTO
MIPUPOIOIIOJIL30BAHNUS;

YMEHHE pelllaTh 3JIeMEHTapHble OMOJIOrMYECKHE 3aJaud, COCTaBJIATh CXEMbI IIEpeHoca
BEIIECTB M SHEPTUU B IKOcHCcTeMax (L[EMH MUTaHUs);

YMEHHE BBITIOJIHATH J1a00pATOPHBIEC U MPAKTUYECKUE pabOThI, COOIOIATh MpaBUia Ipu
paboTe ¢ yueOHBIM U JJab0PaTOPHBIM 00OPYIOBAHHUEM;

YMEHHME KPUTHYECKH OLICHMBATh U HMHTEPHPETUPOBATH MH(POPMAINIO OUOJIOTHYECKOTO
COJIep’KaHus, BKJIIOYAIOIIYIO TICEBJOHAy4YHbIE 3HAHUSA U3 PA3IUYHBIX UICTOYHHKOB (CpENCTBa
MaccoBOi MHGpOpMaIMK, HAy4YHO-TIOMYJSPHBIE MaTepHalibl), pacCMAaTPUBATh TII00AIbHbBIE
AKOJIOTHYECKHEe MTPOOIIEMbI COBPEMEHHOCTH, (POPMUPOBATH IO OTHOIICHUIO K HUM COOCTBEHHYIO
MO3UIIHUIO;

yYMEHHE CO37aBaThb COOCTBEHHbIE MUCHMEHHBIE W YCTHBIE COOOIIEHHs, 00001mas
O0MoNornuecKkyro MHGOPMAIMI0 U3 HECKOJIbKMX HMCTOYHHKOB, I'PaMOTHO HCIIOIb30BaTh
MTOHSATUWHBIN anmapat OHOJIOTHH.

TemaTu4yeckoe NJIAaHMPOBAHUE
10 KVIACC

Buabl npoBepo4YHbIX padoT
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Ne | HammeHnoBaHue Moayas padouei Koa- | Jlabopat | llpaktuu | Kontpo
n/m | pa3ieJioB W  TeM | IPOrpaMMbl BOCIIUTAHUA | BO OpHBbIE ecKue JIbHbIE
NPOrpaMmblI «IKkoabHBIH YPOK» yacoB | padoTbl | padoThl | padoThI
1 | Buonorus kak Hayka 1 centsiOps - Jlenb 3HaHUM 2 1
13 cents6ps - BecemupHsrii
JICHB KypaBJs
4 okts0ps - BceMupHblit
JICHb KUBOTHBIX
2 | Kusbie cucremsl u ux | 30 HosiOpst - BcemupHsrii 1
opraHu3anus JICHb JOMAaIITHUX
YKUBOTHBIX
3 | Xumuueckwnii coctaB u | 3 gekadps - 8 2
CTPOEHUE KIIETKU MexayHapoaHslii  JI€Hb
OOpBOBI C MECTUIIHIAMH
14 neKaops -
MexayHapoaHslii  JI€Hb
00€3bsH
4 | )XuzHenesaTeapHOCTh 6 1
KIIETKU
5 | Pa3mHOXeHue u 1 anpens - 5 2 1
WHMBUyAJIbHOE MexayHapoaHslii  JI€Hb
pa3BUTHE OPTraHU3MOB | TITHUII
6 | HacmenacrBenHocts M | 22 anpens - Jlenb 3emin 3 3
W3MEHUYUBOCTD
OpraHu3MOB
7 | Cenexuus 3 mas - BcemupHbIi 1€HB 5 1
oprann3moB. OcHoBbl | CoJiHIla
OMOTEXHOJIOT U
Hroro 34 7 2 2
11 KJIACC
Ne | HammeHnoBaHue Monyab paboyeid Kou- Buabi npoBepoYHbIX padoT
n/n | pa3aesion u TeM NPOrpaMmblI BO
NPOrpaMMBbI BOCIIHTAHMSI gyacos | Jlabop | IIpakTtuu | Konrpo
«IIIKOIBbHBIHA YPOK» aTOpH €CKHe JbHBIE
ble padoTel | padoThI
paodoTt
bl
1 | OBomronMOHHAs 1 cents6ps - [lenn 3HaHMIA 9
ouosorus 13 cenTs6ps - BcemupHblii
JIEHb KypaBJs
4 oxTs0ps - BecemupHbIit
JI€Hb KUBOTHBIX
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https://www.calend.ru/holidays/0/0/3219/
https://www.calend.ru/holidays/0/0/3219/
https://www.calend.ru/holidays/0/0/3219/
https://www.calend.ru/holidays/0/0/3133/
https://www.calend.ru/holidays/0/0/3133/
https://www.calend.ru/holidays/0/0/3058/
https://www.calend.ru/holidays/0/0/2023/
https://www.calend.ru/holidays/0/0/2023/

2 | Bo3HuKHOBEHHE U 30 Hos10ps - BcemupHsiii 10
pa3BUTHE KU3HHU HA JICHb JOMAIIHAX
3emIie AKHUBOTHBIX
3 nexaops -
MexnayHapoaHslii  J€Hb
OOpBOBI C MECTUITHIAMHU
3 | Opranusmsl u 14 neKaops - 5
OKpysKarolas cpeia MexnyHapoaHbli  J€Hb
00€3bsH
4 | CoobmectBa u 1 ampens - 10
JKOJIOTUYECKUE MexayHapoaHbIi 1€Hb
CHCTEMBI ITHIL
22 anpens - [lens 3emnu
3 mas - BceMupHbIii 1eHb
CouHna
Hroro 34

Y4uedHo-MeToAMUYECKOE 00ecnieueHHe 00pa30BaTe/ILHOIO Mpolecca
Oobs13aTesbHBIC YUeOHBbIE MAaTEPHAJIBI Il YYCHUKA

VYueOnuk: buonorus. O0mas ouosorus. 10-11 ki1.: yueOHUK A5 0011€00pa3oBaTENIbHBIX
yupexieHuii / A.A.Kamenckuii, B.B.Ilaceunuk, A.M.Pybuos: - M., [Ipocsemienue. 2019 .

MeTogmquKne MaTepualJabl 1JId YIUTECIA
DJIEKTPOHHBIE PeCypChI

1) http://window.edu.ru/

2) https://resh.edu.ru/

3) https://uchebnik.mos.ru/

4) https://www.yaklass.ru/

5) http://nrc.edu.ru/est/r4/index.html
6) http://www.floranimal.ru/
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