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IlosicHuTeILHAS 3aIUCKA

Pabouas mporpamma mo buosorum Ha ypoBeHb cpenHEro oO0Iero oOpa3oBaHUS s
obyuaronmuxcst 10-11-x kimaccoB pa3paboTaHa B COOTBETCTBHH C TPEOOBAHUSMU

o ®enepanbroro 3akoHa oT 29.12.2012 Ne 273-@3 «O6 obpasoBanuu B Poccuiickoii
denepanuny;

e ipukaza MunoOpHayku ot 17.05.2012 Ne 413 «OO0 yrtBepkaenuu (eaepaabHOro
rOCYIapCTBEHHOTO 00pa30BaTENbHOIO CTaHAapTa cpeaHero obmero obpasoBanus» (¢
W3MECHEHHSIMU, BHECCHHBIMH TpUKa3oM Munnpocsemenus ot 12.08.2022 Ne 732);

e ipukaza Munnpocsenienus ot 18.05.2023 Ne 371 «O06 yrBepxkaeHun deneparibHON
00pa30BaTeNbHON MPOTrpaMMbI CPETHETO OOIIET0 00pa30BaHUMY;

e mpukaza Munnpocpemenuss or 22.03.2021 Ne 115 «O6 yrBepxaeHuu Ilopsiaka
OpraHu3allil H  OCYIIECTBJICHUS 00pa30BaTENbHOW  JESATEIBHOCTH 10 OCHOBHBIM
o0uieo0pa3oBaTebHbIM IporpaMMaM — 00pa3oBaTelbHBIM MpPOTrpaMMaM  HadyallbHOTO
00111er0, OCHOBHOTO OOIIETO U CPEIHETO 00IIero 00pa3oBaHUsY,;

o Konnenmuu npenojgaBanusi yuebnoro npeamera «buonorusy,

o KoHnenuuu skoaoruueckoro o0pazoBaHus B cucreMe o011ero oopa3oBaHus;

e CIT 2.4.3648-20 «CanutapHO-3UAEMHOJIOTHYECKUE TPeOOBaHUS K OpraHU3alUSIM
BOCTIUTaHHUsI M OOy4YeHHS, OTAbIXa W O3JOPOBJICHUS JETEH M MOJOJICKN», YTBEPKICHHBIX
MTOCTaHOBJICHHEM TJIaBHOTO caHuTapHoro Bpada ot 28.09.2020 Ne 28;

e CanlluH 1.2.3685-21 «'urnenndyeckne HOPMATHUBBI U TPEOOBAaHUS K OOECIICYECHUIO
OezomacHocT ¥ (MaM) OE3BPEIHOCTH JUIs YeOBeKa (aKTOPOB Cpebl OOMTaHHSY,
YTBEPKJICHHBIX TOCTAHOBJICHHUEM TJIaBHOTO caHUTapHOro Bpada ot 28.01.2021 Ne 2;

e y4eOHOr0 IJIaHa CpefHero olmiero oOpa3oBaHusi, yTBepkJIeHHOro nmpukazoM MbOY
«BCOII Ne 9» ot 29.08.2024 No  «OO0 yTBepKIECHUU OCHOBHOW 00Opa3oBaTEIILHOM
POTpaMMBbl CPETHETO 0OIIEro 0Opa30BaHUAY;

e (henepasibHOM pabouel mporpamMMmbl Mo ydeOHoMy mpenmery «buonorus» 6a3oBoro
YPOBHH.

Pabovas mporpamMMa OpHEHTHpPOBaHA Ha IEJIEBbIE TPUOPUTETHI, CHOPMYITHPOBAHHBIC B
benepanbHOl paboyel mporpaMMe BOCIIUTAHUS U B paboueil mporpaMmme BOCIUTAHUS.

[Tpu pa3paboTke mporpaMmsbl IO BHOJOTHH TEOPETHYECKYIO OCHOBY JISI ONIPEIEIICHUS
NOJIX0/0B K (hOPMHUPOBAHMIO coJepxkaHHUd ydeOHoro mnpeamera «buonorus» cocTaBuUIM:
koHuenryanbHbie nosioxkeHuss GI'OC COO o B3anM000yCIOBIECHHOCTH IIEJIeH, COep KaHus,
pe3yabTaToB 00yueHHs! U TPeOOBaHHUM K YPOBHIO MOJATOTOBKU BBITYCKHHMKOB, IMOJOKEHUS 00
OOMIMX TETSAX U MPUHIHIAX, XapaKTEPU3YIOIIHUX COBPEMEHHOE COCTOSTHUE CHCTEMBI CPEHETO
obmiero obOpa3zoBanus B Poccuiickoil @enepanuu, a Takke MOJOKEHUS O CHElU(UKe
buonorum, ee 3HaueHWH B TO3HAHWW JKUBOW TMPHPOIBI M OOECIIEYCHUH CYNICCTBOBAHHS
yejoBeyeckoro oodmectBa. CorylacHO Ha3BaHHBIM IOJIOKEHHMSIM OIpEJIeIeHbl OCHOBHBIE
¢byHKIIMM porpaMMel o bromoruu u ee cTpykTypa.

[Iporpamma mo buonorun paer mnpencraBieHHe o IensX, o0 oOme crpaTeruu
oOydeHHUs, BOCHUTAHHUS M Ppa3BUTUSA OOYYAIOIIMXCS CpPEACTBAMH Y4YeOHOro ImpeaMera
«buonorusi», ompenenser o0s3aTeNbHOE TNPEAMETHOE COJIEpIKAHUE, €ro CTPYKTYpY,
pacripefielieHie 1Mo pasfesiaM M TeMaM, PEeKOMEHIYEMYI0 ITOCIIeA0BATEIbHOCTh H3yUCHHS
y4eOHOro Marepuana ¢ y4yeToM MEXIPEAMETHBIX M BHYTPUIPEAMETHBIX CBs3el, JIOTMKH
00pa3zoBaTeNbHOIO MPOIlecca, BO3PACTHBIX OCOOEHHOCTEH 00yUarOIIMXCS.

B mporpamme mo buonoruum Takke y4YUTBHIBAIOTCS TpeOOBaHUS K TUIAHUPYEMBIM
JUYHOCTHBIM, METANPEJIMETHBIM U MPEIMETHBIM pe3ylibTaTaM o0ydeHus B (OpMUPOBAHUU
OCHOBHBIX BUJIOB y4€OHO-IT03HABATEIHHOM JEATENIbHOCTH/y4eOHBIX NCHCTBUI 00yJaromuXcs
110 OCBOCHHIO COJIEPKaHUsI OMOJIOTHYECKOT0 00pa30BaHuUs.



B nporpamme no buosnoruu (10-11-e knaccel, 0a30BbIif YPOBEHb) pean30BaH MPUHIIUAI
IIPEeMCTBEHHOCTH B u3yueHUM buonorun, Onarogaps ueMy B HEW HpocMaTpuBaeTCs
HANpaBJICHHOCTh HAa Pa3BUTHE 3HAHUH, CBA3aHHBIX ¢ (POPMUPOBAHUEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, LIEHHOCTHBIX OpPHEHTAlMil JIMYHOCTH, 3KOJIOTMYECKOTO0 MBIIUICHUS,
NpEICTaBICHUNH O 3A0POBOM 00pa3e >KM3HM U OEpPEKHBIM OTHOIIEHHEM K OKpY’Kalomen
npupoanoii cpene. [loaToMy Hapsaay ¢ u3ydeHueM OOIIEOMOIOIMYECKUX TEOPHi, a Takke
3HAaHUW O CTPOEHUU >KUBBIX CUCTEM PA3HOI'O paHra U CYLUIHOCTU OCHOBHBIX IIPOTEKAIOLIUX B
HUX TIIPOLECCOB B IMporpamMme no buonorum ynaeneHo BHUMaHUE HCIOIb30BAHUIO
IIOJIyYEHHBIX 3HaHUM B IIOBCEJHEBHOM KU3HHU JUIs PEILICHUS IPUKIIAJHBIX 337a4, B TOM YHCJIE!
npoUIaKTUKA  HACJIEICTBEHHBIX  3a00JIeBaHUN  4YeJOBEKa,  MEAMKO-TEHETHYECKOIo
KOHCYJIbTUPOBaHHs, OOOCHOBaHHMS  SKOJOTMYECKH  LEIecO00pa3HOro  IMOBEICHHS B
OKpY’KaroIlled MPUPOIHOHN Cpelie, aHAJIN3a BIMSHUSA XO35MCTBEHHON AESTEIbHOCTH YEIOBEKa
Ha COCTOSSHUE NPUPOJHBIX U HCKYCCTBEHHBIX OKOCHCTEM. YCWIEHHE BHHMAaHMS K
NPUKIATHON  HampaBleHHOCTH  ydyeOHoro nmpeamera  «buonorusy»  MpOAMKTOBAHO
HEOOXOJMMOCTBIO OOECTICYeHHs YCJIOBHUH JJIsi pEIICHUS OJHONM W3 aKTyaJlbHBIX 3a/ad
HIKOJILHOTO OHMOJIOTMYECKOro 00pa3oBaHus, KOTopas IMpeanonaraet ¢(OpMUPOBAHUE Y
00y4aromuxcsi CIOCOOHOCTH aJaTUPOBATHCA K MU3MEHEHMSIM JUHAMMYHO Pa3BUBAIOILErOCs
COBPEMEHHOT'0 MUpA.

buonorust Ha ypoBHe cpeaHero oouiero oopa3oBaHHs 3aHUMAaeT BaxkHoe MecTo. OHa
obOecrieunBaeT GOPMUPOBAHHUE y OOYUYAIOLIUXCS MPEICTAaBICHUM O HAyYHOW KapTHHE MUDA,
pacmmpsier ¥ 0000maeT 3HAHUS O XUBOH NPUPOJAE, €€ OTIUYUTEIFHBIX TNpPU3HAKAX —
YPOBHEBOM OpraHu3aluyd U 3BOJIIOLMH, CO3/1a€T YCIOBUS JIS. MO3HAHUS 3aKOHOB JKHUBOMU
npuposl, (OpMHUPOBaHUA (PYHKIIMOHAIBHOM TPAMOTHOCTH, HAaBBIKOB 370pPOBOTO H
6e30macHoOro oopasa >KM3HH, FKOJOTMYECKOTO MBIIIIEHHS], IEHHOCTHOTO OTHOIIEHUS K JKHBOM
IIPUPOJIE U YETIOBEKY.

bonbmoe 3Hauenue buonorus umeer TakKe Ul PELIEHUS BOCIUTATENIBHBIX U
pPa3BUBAOIIMX 3aJlad CpPeAHEro oO0mIero oOpa3oBaHMsl, COIUMATHM3AIMU OOYYArOIINXCS.
N3yuenune buonorun obecnednBaeT yciaoBUs JUIsl (OPMHPOBAHUS HHTEIUIEKTYaJbHBIX,
KOMMYHHKAIIMOHHBIX U HH(OPMALIMOHHBIX HABBIKOB, 3CTETUYECKON KYJIbTYpPHI, CIOCOOCTBYET
UHTErpaluy OMOJIOTHYECKUX 3HAHUH € MPeJCTaBICHUSIMU U3 JPYTUX y4eOHBIX MPEIMETOB, B
yacTHOCTH ®usuku, Xumun u ['eorpadpun. Ha3BanHble mMonoxeHHs O NpeaHa3HAYEHUU
yuebHoro npeamMera «bruosnorus» cocTaBuiIM OCHOBY JUIS ONPEAETICHHs MOAX00B K 0TOOPY U
CTPYKTYPUPOBAHHUIO €TO COAEP KaHMsI, IPEICTABICHHOIO B ITporpaMmMe o buonoruu.

Ot6op coxmepxanust yueOHoro mnpenmera «buomorus» Ha 0a30BOM  YpOBHE
OCYIIECTBJIEH C MO3UIHUI KyJIbTypOoCOOOpPa3HOTO MOJAXO0Ja, B COOTBETCTBHM C KOTOPBIM
oOyyaromuecs: JOJDKHBI OCBOMTH 3HAHHS M YMEHHs, 3HaYMMBbIE Ui (JOPMHUPOBAHUS OOIIEH
KYJIbTYpbI, ONpEeNsoniie aJeKBaTHOE IMOBEJACHHUE YeJIOBEKa B OKpYKaoIlled MpUpOIHON
cpeze, BocTpeOOBaHHbIE B MOBCEAHEBHOM JKM3HU M MPAKTUUECKOH nestenbHOocTH. Ocoboe
MECTO B 3TOM CHUCTEME 3HAHUI 3aHUMAIOT 3JIEMEHTHI COAEPKaHUs, KOTOPbIE€ CIIY’KaT OCHOBOM
Ui OPMHUPOBAHUS MPEJICTABICHUH O COBPEMEHHOM €CTeCTBEHHO-HAYUYHOW KapTHHE MUDPA U
LEHHOCTHBIX OPHEHTALUSAX JUYHOCTH, CIOCOOCTBYIOIIMX TyMaHU3AIMH OHOJIOTHYECKOIO
o0Opa3oBaHusl.

CtpykTypHpoBaHHE cOJep)KaHUsl yueOHOro marepuaia B nporpamme mno buonorum
OCYIIECTBJIEHO C YYE€TOM MPHUOPUTETHOTO 3HAYCHHS 3HAHUM 00 OTIMYUTENTHHBIX
O0COOEHHOCTSX KHBOU MPUPOJIBI, O €€ YPOBHEBOM OpraHU3aIMK U 3BOJIIONMH. B cooTBeTCTBUM
C OTUM B CTpPyKType yueOHoro mpeamera «buosorus» BbIIENEHBI — CIEIYIOLIHE
cozepxarenbHble TUHUK: «buosorus kak Hayka. Meroasl HaydyHOro noszHaHus», «Kierka
Kak Ouosornyeckas cucrema», «OpraHum3Mm Kak Ouosormdeckas cucrema», «Cucrema u
MHOT000pa3ue OpPraHu4eckoro Mupay, «IBOJIOLHMS >KUBOH MPUPOIBI», «IKOCUCTEMBI U
IPUCYIIHE UM 3aKOHOMEPHOCTH.



Llens m3ydenus: yuebnoro mpeamera «buonorus» Ha 6a30BOM ypOBHE — OBIIAJICHUE
00y4YaroIMMUCS 3HAHUSIMU O CTPYKTYPHO-(YHKIMOHAIBLHOM OpraHU3alMi >KUBBIX CHCTEM
pa3HOro paHra W MPUOOPETeHHWE YMEHUW HCIOJB30BaTh ASTH 3HAHUS JJs TPAMOTHBIX
JNEHCTBUII B OTHOIIEHMH OOBEKTOB >KMBOM MPUPOABI M PEIICHUS Pa3IUYHBIX >KU3HEHHBIX
npoOsem.

Joctuxenune nenu uzydeHus ydeObHoro npeamera «buonorusi» Ha 0a30BOM ypOBHE
00ecTieynBaeTCsl PEIICHUEM CIeYIOINX 3a/1a4:

e OCBOGHHE OOYYAIOIIMMUCA CUCTEMbI 3HAHHM O OMOJOTMYECKHX TEOpUSAX, YUCHUSX,
3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUJIax, CIYKALIMX OCHOBOH I (hOpMUPOBAHUS
MPEJICTABICHUI O €CTECTBEHHO-HAyYHOW KapTHMHE MHUpa, O METOJaX HAay4yHOTO IMO3HAHWS,
CTPOCHUHU, MHOTOOOpPA3UU M OCOOCHHOCTSX >KMBBIX CHCTEM Pa3HOTO YPOBHS OpPTraHU3ALUH,
BBIJIAIOIINXCS] OTKPBITUAX M COBPEMEHHBIX UCCIIEI0OBAaHUSIX B OMOJIOTHH;

e popMHpOBaHUE y 00YYAIOUINXCS TO3HABATEIBHBIX, HHTEIICKTYAIBHBIX U TBOPUECKUX
CIIOCOOHOCTE B Tpollecce aHanu3a JAaHHBIX O MYTAX Pa3BUTHS B OMOJOTMHM Hay4HBIX
B3TJISI0B, UJICH U TIOJIXOJIOB K H3yYSHUIO )KHBBIX CHCTEM PAa3HOTO YPOBHS OpraHHU3AIHH;

e CTAHOBJICHHE y OOywarouuxcs oOmieil KyiabTyphl, (yHKIIMOHAIBLHOW TI'PaMOTHOCTH,
pa3BUTHE YMCHHI OOBSICHATH U OIICHUBATH SIBJICHUS OKPYKAIOIIETO0 MHUPA YKHUBOW MTPUPOJIBI HA
OCHOBaHUU 3HAHUH U OMBITA, TOTYYECHHBIX MPU U3YYEHUU OHOJIOTHH;

e (hopMHUPOBaHKE Y OOYUAIOIIUXCS YMEHUH WLTIOCTPHPOBATH 3HAYCHUE OMOJIOTHICCKUX
3HAaHUU B MPAKTUYECKOW AESITETbHOCTU YEJIOBEKAa, Pa3BUTUU COBPEMEHHBIX MEIMIIMHCKHX
TEXHOJIOTHI U arpOOHOTEXHOJIOTHIA;

e BOCIIUTAHUE YOEKJICHHOCTH B BO3MOXKHOCTH MO3HAHUS YEIOBEKOM >KUBOW MPHUPOJIBI,
HEOOXOIUMOCTH OEpeXHOr0 OTHOWICHHS K HEH, COONIONEHHSI STHYECKUX HOPM IIpH
MPOBEJICHNH OMOJIOTUYECKUX HCCIIEI0BaHUH;

e OCO3HAHWE IIEHHOCTH OWOJIOTMYECKUX 3HAHWH JUISI  TIOBBIIICHUS  YPOBHS
HKOJIOTMYECKOH KYIbTYpPHI, 1711 GOPMHUPOBAHHS HAYIHOTO MUPOBO33PEHUS,

e IPUMEHEHUE MPUOOPETCHHBIX 3HAHWA M YMEHHUN B TTOBCETHEBHOM KU3HU ISl OIICHKH
HOCJEICTBUM CBOEH NEATEIHLHOCTH MO OTHOLICHUIO K OKpY)Karolled cpene, cOOCTBEHHOMY
37I0pOBBIO0, 0OOCHOBAHUE U COOJIIOICHUE MEP MPOPUITAKTUKH 3a00JICBAHHI.

B cucreme cpemnero oOmiero oOpasoBanusi «buonorus», uzydaemas Ha 0a30BOM
YPOBHE, SIBISICTCS OO0SI3aTSIIBHBIM YYEOHBIM TIPEMETOM, BXOJSAIIMM B COCTaB MPEIMETHOU
obnactu «EcTecTBeHHO-HAay4HbIE IPEAMETHI.

Hns u3yuenuss buomormm Ha 0a30BOM YypOBHE CpPEIHETO O0OIIEro oOpa3oBaHUS
otBoauTcs 68 vacos: B 10-m kimacce — 34 vaca (1 gac B Heneno), B 11-m kimacce — 34 gaca (1
Yac B HEJIEIIO).

Jns  peanm3and  MPOTpaMMbl  HCIONB3YIOTCS  YYEOHUKH, JONYIIEHHBIE K
UCTIONIB30BaHUIO  TIPH  peaM3allid  WMEIOIIUX  TOCYAapCTBEHHYIO  aKKPEAWUTAIIHIO
00pa3oBaTeNbHBIX MPOTPaMM Ha4yajJbHOIO OOIIEro, OCHOBHOT'O OOILEro, CpeiHero oOIiero
00pa30BaHUsl OPraHM3ANUSIMH, OCYIICCTBISTIOIIUMH  00pa30BATENBHYIO  JESATEIHHOCTD,
npuka3zoM Munnpocsemenus ot 21.09.2022 Ne 858:

IInanmpyemsblie pe3yJbTaThl OCBOCHHS MpPeAMeTa

Cornacio ®I'OC COO ycranaBiauBaroTcs TpeOOBaHUS K pe3yJabTaTaM OCBOCHHS
00y4arouMuUCs IPOrpaMM CpeiHero 001ero o0pa3oBaHus: JMYHOCTHBIM, METAIIPEIMETHBIM
Y TIPEIMETHBIM.

JIn4yHOCTHBIE pPe3yabTAThI
B cTpykType TMYHOCTHBIX PE3yNbTATOB OCBOEHUS IpeaMera «bHONOrus» BBIICIEHBI
CIICAYIOIIME COCTABJIAIOIIME: OCO3HAHHME OOYYAIOIIUMHCS POCCHUICKONW TIpakJaHCKON



UJEHTUYHOCTU — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEILHOCTH M CaMOOIPEACIICHUIO,
HaJM4he MOTHUBAllMM K OOYyYECHHIO OMOJIOTHH, IIeJICHAIPaBICHHOE Pa3BUTHE BHYTPECHHHUX
yOEXKJIEHU JHYHOCTH Ha OCHOBE KIIOYEBBIX I[IEHHOCTEM W MCTOPUYECKUX TPATUIUI
pa3BUTUSL  OWMOJIOTMYECKOTO  3HAHUS, TOTOBHOCTh M  CHOCOOHOCTh  OOYYarolIuxcs
PYKOBOJICTBOBaTbCSI B CBOEM JE€ATETBHOCTH IIEHHOCTHO-CMBICIIOBHIMU  YCTaHOBKAaMHU,
NPUCYIIUMUA ~ CUCTEME  OHOJIOTHYECKOro  00pa3oBaHHs, HAJIW4YUE  SKOJOTHYECKOTO
MPABOCO3HAHUS, CIIOCOOHOCTH CTAaBUTH IIEITU M CTPOUTD KU3HECHHBIC TUTAHBI.

JInuHOCTHBIE PE3yNbTaThl OCBOCHUS MpeaMera «bHOJOTHsS» JOCTUTAIOTCS B €IUHCTBE
y4eOHOM U BOCIUTATEIBHOMN ACSITEIHBHOCTA B COOTBETCTBUU C TPATUIIMOHHBIMU POCCUHCKUMU
COLMOKYJbTYPHBIMU, HCTOPUYECKUMHU U JyXOBHO-HPABCTBEHHBIMHU I[IEHHOCTAMM, IPUHSITHIMHU
B 00IIIeCTBE MpaBUIaMH U HOPMaMU MOBEACHHS U CITIOCOOCTBYIOT MPOIECCaM CaMOIIO3HAHUS,
CaMOBOCHIUTAHMS U CaMOPa3BUTHS, PA3BUTUSI BHYTPEHHEH MO3UIMU JIMYHOCTH, TATPUOTU3MA,
YBaXXEHUA K 3aKOHY U MPABOIOPSAKY, YEIOBEKY TPYy/la U CTapIIEMy MOKOJICHHUIO, B3AMMHOTO
YBaKECHHsSI, OEpEeKHOTr0 OTHOIIEHUS K KyJIbTypHOMY HACIEeOUI0 U  TPaJUlUsaM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKarollen cpee.

JImaHOCTHBIE pe3yNnbTaThl OCBOEHUS YdyeOHOro mnpeamera «bHUONOTHS» HOIKHBI
OTpakaTh TOTOBHOCTh U CIIOCOOHOCTH OOYYAIOIIMXCSl PYKOBOJICTBOBATHCS CPOPMUPOBAHHOM
BHYTPEHHEH TMO3UIMEH JUYHOCTH, CHUCTEMOM LEHHOCTHBIX OpPUEHTAlWW, MO3UTHUBHBIX
BHYTPEHHUX YOCXJICHHH, COOTBETCTBYIOIIUX TPAJULIHUOHHBIM IIEHHOCTSIM POCCHUHUCKOTO
00111ecTBa, pacUIMPeHUE KU3HEHHOTO OTBITA M OMbBITA JISATSILHOCTH B TIPOIIECCE PeaTu3alliu
OCHOBHBIX HaIlpaBJICHUN BOCHUTATEIHHON JIEATEIbHOCTH, B TOM YUCJIE B YAaCTHU:

1) rpa:knaHcKoOro BOCIIMTAHUSA:

e COOPMUPOBAHHOCTh TPAKJAHCKOW TO3ULIUUA OOYYAIOMIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEeHa POCCUKCKOTO OOIIECTBA;

e OCO3HAHWE CBOUX KOHCTUTYIIMOHHBIX TMpaB M OOS3aHHOCTEH, YBaKEHHE 3aKOHA H
MPaBONOPSAJIKA;

e TOTOBHOCTh K COBMECTHOM TBOPYECKON MACATEIHHOCTH TMPU CO3JAHUU YUEOHBIX
MPOEKTOB, PEIICHUU YUYEOHBIX W TMO3HABATENIBHBIX 3aJad, BBIMOJHEHHH OHWONOTMYECKUX
HKCIIEPUMEHTOB;

e CLIOCOOHOCTH OMNPEIENATh COOCTBEHHYIO MO3UIUIO IO OTHOLIEHUIO K SBIICHUSM
COBPEMEHHOM KU3HU U OOBSCHATH €€;

e yMEHHE YYHUTHIBAaTh B CBOHMX JIGHCTBUSAX HEOOXOJUMOCTh KOHCTPYKTUBHOTO
B3aUMOJICUCTBUSL JIIOJICH C pa3HBIMU YOEKIEHUSMH, KYJIbTYPHBIMH IICHHOCTSIMH H
COLMAJIbHBIM ITOJ0KECHHEM;

e TOTOBHOCTh K COTPYIHHMYECTBY B MPOIECCE COBMECTHOTO BBITIOJIHECHHUS YYCOHBIX,
MO3HABATENIbHBIX W MCCIIEIOBATENbCKUX 337a4, YBAXKUTEIBHOIO OTHOLIEHUS K MHEHUIO
OTIMOHEHTOB MPHU 00CYKACHUU CIIOPHBIX BOIMPOCOB OMOJIOTHYECKOTO COACPIKAHNS,

e TOTOBHOCTbh K TYMAHUTAPHON U BOJIOHTEPCKOMN JEATENbHOCTH;

2) IaTPMOTHYECKOI0 BOCIIUTAHMSA:

e COOPMUPOBAHHOCTh POCCHMCKOM TPaKJAHCKOW HMACHTUYHOCTH, MAaTPHUOTHU3MA,
YBaXEHUS K CBOEMY HapoOJy, YyBCTBA OTBETCTBEHHOCTH mepen PoanHoM, ropaocTu 3a CBOM
Kpaii, cBot0 PoniMHy, CBOH SI3bIK M KYJIBTYpPY, MPOIUIOE U HACTOSIIEE MHOTOHAIIMOHAIBHOTO
Hapoxa Poccuu;

e [[CHHOCTHOE OTHOIIEHWE K MPUPOJHOMY HACIEIUI0O M TaMSITHUKAM TMPUPOJIBI,
JTOCTIKEeHUsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJOTHUSIX, TPY/IE;

e CLIOCOOHOCThH OIICHMBATh BKJIQJ POCCHICKUX YYCHBIX B CTAHOBIICHHE U Pa3BHUTHE
OuoJIoTMK, TOHMMaHUs 3HAYCHUS OWOJIOTMM B TIO3HAHUM 3aKOHOB NPHUPOABI, B KU3HH
YeJI0BeKa M COBPEMEHHOTO OOIIIECTBa;

e UAeiiHAsA yOEXKIEHHOCTh, TOTOBHOCTh K CIyXeHHI0O W 3amure OTtedecTna,
OTBETCTBEHHOCTH 32 €T0 CyAbOY;



3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

e OCO3HAHUE JYyXOBHBIX LICHHOCTEN POCCUMCKOTO HApO/a;

o C)OPMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO ITOBEICHUS;

e CIOCOOHOCTh ~ OIIEHMBATh CUTYallMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OpPUEHTUPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

e OCO3HaHUE JIMYHOTO BKJIAJla B IOCTPOEHUE YCTOWYUBOTO OyAYIIEro;

e OTBETCTBEHHOE OTHOILIEHHE K CBOUM pOAMTENSAM, CO3JaHUI0 CEMbU HAa OCHOBE
OCO3HAHHOTO NPHUHATUS LEHHOCTEH CEMEMHOM JKHU3HU B COOTBETCTBUU C TPaJULUAMU
HapoaoB Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS :

e OCTETHUYECKOE OTHOIIEHHWE K MHUpY, BKJIIOYas OCTETUKY ObITa, HAy4yHOTO U
TEXHUYECKOT0 TBOPUYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIICHUI;

e IOHMMAaHNE IMOLMOHAIILHOTO BO3/IEHCTBUS KUBOWU IPUPOJIBI U €€ LIEHHOCTH;

e TOTOBHOCTh K CAMOBBIPAXXEHHUIO B Pa3HbIX BUAAX MCKYCCTBA, CTPEMIIEHUE MPOSIBIATH
KayecTBa TBOPUYECKOMN JIMYHOCTH;

5) ¢pusuveckoro BocnuTaAHNs, POPMHUPOBAHUSA KYJIbTYPHhI 310POBbSI H 3MOLMOHAJIBHOTO
Os1aronosyqusi:

e IOHMMAaHHE W peaau3allus 3J0pOBOTO M Oe30macHoro odpasza >KHU3HHU (3I0pOBOE
NUTaHUE, COOJIIO/IEHNE TMTUEHNYECKUX IIPAaBUII U HOPM, cOalaHCUPOBaHHbBIN PEXXUM 3aHATUI
U OTHbIXa, peryisipHas ¢u3nyeckas aKTUBHOCTH), OEpEeKHOT0, OTBETCTBEHHOTO H
KOMITIETEHTHOTO OTHOIICHHUSI K COOCTBEHHOMY (PU3MYECKOMY U TICUXHUECKOMY 3/I0POBBIO;

e IOHMMAaHHE I[IEHHOCTH MpPaBWJI WHAMBUIYAJIBHOTO M KOJUIEKTMBHOIO 0O€30I1acHOTO
MOBE/ICHUS B CUTYaLUAX, YTPOKAIOLIUX 3/10POBbIO U KU3HU JIIOJIEH;

e OCO3HAHUE MOCIECTBUM U HENPUATHUS BPETHBIX MPUBBIYEK (YIOTPEOIEHHS aKOroJIs,
HapKOTHUKOB, KYpEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

e TOTOBHOCTbH K TPYAY, OCO3HAHUE LICHHOCTH MacTepCTBa, TPYy0Jt00ue;

¢ TOTOBHOCTb K AaKTHUBHOM JIE€ATEIBHOCTM TEXHOJIOTMYECKOM M  COLMAIbHOU
HAIpPaBJIEHHOCTH, CIOCOOHOCTh MHUIIMUPOBATh, INIAHUPOBATh U CAMOCTOSITEIILHO BBIMOIHSTh
TaKylo ACSTEIbHOCTD;

e UHTEpEC K pa3IU4HbIM cdepaM MNpo(ecCHOHAIBHON JAEATEeIbHOCTH, YMEHUE
CoBepIIaTh OCO3HAaHHBIA BBIOOP Oyaymield mnpodeccud M pPeanu30BbIBaTh COOCTBEHHBIE
YKU3HEHHBIE IIJIaHbl;

e TOTOBHOCTh U CHOCOOHOCTh K OOpa30BaHHIO M CaMOOOpPA30BaHHUIO Ha MPOTKECHUU
BCEH >KU3HU;

7) IKOI0TNYECKOT0 BOCIIMTAHMSA:

e DKOJIOTUYECKHU 11eJIECO00pa3HOe OTHOILIEHHE K MPUPOJIe KaK MCTOYHHUKY KH3HU Ha
3emJie, OCHOBE €€ CYILECTBOBaHUS;

e TIOBBIIIEHHE YPOBHSI SKOJIOTUYECKON KYJIbTYphl: IPUOOPETEHNE OMbITa IUIAHUPOBAHUS
MIOCTYIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUI JJIs1 OKPYKAIOILEN CPE/Ibl;

e OCO3HaHUE TN100aIBHOI0 XapaKTepa 3KOJOTHYECKUX MPOo0JIeM U MyTel UX peleHus;

e CIIOCOOHOCTh HCHOJb30BaTh IMPHOOpETaeMble NPU H3YYEHUH OHMOJIOTUU 3HAHUS U
YMEHMsI TpPH pElIeHUU MpoOJieM, CBS3aHHBIX C PALMOHAIBHBIM MPHPOAONOIB30BaHUEM
(cobmroenue MpaBuIl MOBEJCHHUS B MPUPOJIE, HANPaBIEHHBIX Ha COXpPaHEHHE PaBHOBECHS B
HKOCHCTEMaX, OXpaHy BUJIOB, SKOCUCTEM, Onochepsbl);

e AKTUBHOE HENPUSITHE NEHUCTBUMN, MPUHOCALINX BPEJl OKPYKAIOLIEH MPUPOAHON cpene,
yMEHUue IIPOTHO3UPOBATH HeOJIaronpusITHbIE JKOJIOTUYECKHE MTOCJIEICTBHS
IPEANPUHUMAECMBIX JCHCTBUN U IIPENOTBPALIATh UX;

e HAJIMYME PA3BUTOrO JKOJOTMYECKOIO MBIIIJIECHUS, YKOJIOITMYECKON KYJIbTYpbI, OIbITAa
JESATENIBHOCTH  JKOJOIMYECKON HAlpaBICHHOCTH, YMEHHUS PpPYKOBOJCTBOBAaTbCS HMH B



IIO3HABATEJIBHONM, KOMMYHUKATUBHOW M COLMAJIBHON IIPAKTUKE, TOTOBHOCTH K YYacCTUIO B
IIPAKTUYECKOMN AEATEIbHOCTU YKOJIOTHYECKOM HAIIPABJIECHHOCTH;
8) HeHHOCTH HAYYHOI0 IO3HAHMA:

e CQOPMHUPOBAHHOCT MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHS HayKu W OOIIECTBEHHOM TPAKTUKH, OCHOBAaHHOIO Ha JHANIOTe KYJIBTYD,
CHOCOOCTBYIOIIET0 OCO3HAHUIO CBOET0 MECTa B MOJUKYJIBTYPHOM MUDE;

e COBEPIICHCTBOBAHUE S3BIKOBOM M  YMTATEIbCKOW KYyJIbTYpbl KaK CpeACTBa
B3aMMOJCHCTBHS MEKIY JTIOAbMH U TO3HAHUS MUPA;

e TIOHUMAaHKE crienu(UKN OMOJOTHH KaK HAyKH, OCO3HAHMA €€ POJH B (HOPMUPOBAHHUU
pPAaLlMOHATIBHOIO HAYYHOTO MBIIIJIEHHS, CO3JaHUM LIE€JOCTHOIO IpeAcTaBieHus 00
OKpYXaloIlleM MHpE KakK O €IWHCTBE IPUPOJbl, 4YeloBeKa U oOllecTBa, B I0O3HAHUU
IPUPOHBIX 3aKOHOMEPHOCTEH U PELICHUH IPOOJIeM COXpaHEHHsI IPUPOTHOIO PAaBHOBECHUS;

e yOEXKJIEHHOCTb B 3HAUUMOCTH OHWOJIOTUM JJIi COBPEMEHHOM LMBMIIM3ALUU:
o0ecrieyeHUss HOBOI'O  ypPOBHS  pa3BUTHs  MEIUIMHBI, CO3/aHUE  IEPCIEKTUBHBIX
OMOTEXHOJIOTHIA, CHOCOOHBIX PEIIaTh PECYpCHBIC MPOOIEMBI Pa3BUTHS YEIOBEUECTBA, TOUCKA
nyTeil BbIXoJa M3 IJIOOATBHBIX HKOJOIMUYECKHX MpolsieM M obecredeHus mnepexona K
YCTOMYMBOMY pPa3BUTHIO, PALMOHAJIBHOMY HCIOJIB30BAaHUIO NPUPOIAHBIX pECypcoOB U
(OpMHPOBAHNIO HOBBIX CTAHJAPTOB KHU3HH;

e 3aMHTEPECOBAHHOCTh B TOJYYCHHUH OHMOJOTMYECKHX 3HAHUH B IIENSAX ITOBBIIICHUS
oOmiell  Ky/lbTypbl, €CTECTBEHHO-HayyHOM TI'PaMOTHOCTH, KaK COCTaBHOM  4acTu
(GYHKIMOHATIBHON IPaMOTHOCTH O0YYaIOIIUXCsl, POPMHUPYEMON TIPU U3yYSCHUH OMOJIOTHH;

e IOHMMAHUE CYIIHOCTH METOAOB IO3HAHHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX HAYKaX,
CIIOCOOHOCTH MCIIOJIb30BAaTh I0OJIydaeMbl€ 3HAHMS JUIsl aHajdu3a U OOBACHEHUS SIBJICHUM
OKPY’KAIOIIEro MUpa M MPOUCXOJAIIMX B HEM M3MEHEHUH, yMeHHe JeaTh 000CHOBAaHHBIE
3aKJIIOYEHHS HAa OCHOBE HAyuYHBIX (AKTOB U HMEIOLIUXCSI JAHHBIX C IIE€JIbI0 TOJy4YEHHS
JIOCTOBEPHBIX BBIBOJIOB;

e CLIOCOOHOCTh CAMOCTOSTEIBHO HCIOJIb30BAaTh OMOJIOTMYECKHE 3HAHMS JUIsl pEeIIeHUs
npo0JeM B peabHbIX KU3HEHHBIX CUTYaLUsX;

e OCO3HAHUE LIEHHOCTU HAy4YHOU JI€ATEIIbHOCTH, TOTOBHOCTh OCYILECTBIIATH IIPOEKTHYIO
Y MCCIIEZI0BATEIBCKYIO I€ATEIbHOCT NHANBUAYAIBHO U B TPYIIIIE;

e TOTOBHOCTb U CIIOCOOHOCTh K HEMPEPHIBHOMY O0pa30BaHUIO M caMO00pa30BaHUIO, K
AKTUBHOMY IIOJYYEHHMIO HOBBIX 3HAaHUM 1O OHOJOIMH B COOTBETCTBHUM C >KU3HEHHBIMH
NOTPEOHOCTSIMU.

MeTtanpeaMeTHbIe pe3yJabTaThl

MertanpenmMeTHbIe Pe3ybTaThl OCBOSHUSI YIEOHOTO MpeaMeTa «bHoIoTHs» BKIIIOYAIOT:
3HaYuMble U1 (OpPMHpPOBAHUS MHPOBO33PEHUS OOYUAIOUIUXCS MEXAUCIUIIIUHAPHBIE
(MeXMpeaIMeTHbIE) OOIeHAYYHbIE TIOHATHS, OTPAXKAIOIINE I[ETOCTHOCTh HAYYHOW KapTHUHBI
MHpa U cneumi)m(y MCTOAOB MMO3HAHUSA, UCITOJIB3YEMBIX B €CTCCTBCHHBIX HayKax (BeH_[eCTBO,
DHEprus, IBJICHHE, IPOLIECC, CUCTEMA, HaY4HbIN (aKT, MPUHIIMII, TUTIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHs, WCCIICJJOBaHWe, HAOMIOJCHUE, W3MEpeHUe, OJKCIEPHUMEHT U  JIp.),
YHHUBEpCcalIbHbIe yueOHbIC JeHCTBUS (MO3HABATEIbHBIC, KOMMYHUKATUBHBIE, PETYISTHBHBIC),
obecrnieunBaroie  GopMupoBaHue (YHKIUOHATHPHOM TPAMOTHOCTH M COIMAIBHOMN
KOMIETCHIIMH OOYYalOIIUXCs, CHOCOOHOCTh OOYYalOMIMXCs HCIOJB30BaTh OCBOCHHBIC
MCKIUCHUILNIMHAPHBIC, MUPOBO33PCHYCCKHUEC 3HAHWA U YHUBCPCAJIBHEIC y‘Ie6HBIe )IGfICTBI/ISI B
MO3HABATEIBHOMN U COITMAILHOMN MPaKTHKE.

MetanpeameTHble pe3yabTaThl OCBOCHUS MPOTpaMMbl CPEAHETo OOIIero oOpa3oBaHUs
JOJI’KHBI OTPAXKATh:
OBi1aieHHe YHUBEPCAJbLHBIMU Y4eOHbIMHU NMO3HABATEIbHBIMH A€l CTBUIMMU:
1) 6a3oBble JIOTHYeCKHE TeCTBUS:



e CAMOCTOSITETILHO (POPMYITMPOBATh M aKTYaJIM3UPOBATH MPOOJIEeMy, pacCMaTpUBaTh e
BCECTOPOHHE;

e FICTIOJIB30BaTh MPH OCBOCHHWU 3HAHWN MPUEMBI JIOTUYECKOTO MBIIUICHUS (aHAIH3a,
CHUHTE3a, CpaBHEHHUS, KiacCU(UKaAIMU, OOOOIIEHHUs), PAaCKPhIBaTh CMBICT OHOJIOTHYECKUX
MOHITHIA (BBIACIATh HMX XapaKTepHBIC TPU3HAKH, YCTAHABIMBATh CBS3M C JPYTHMH
TIOHSTHUSIMH ),

e OIIPEIEIIATh LIEIH ACATENbHOCTH, 3a/1aBasi MapaMeTpbl U KPUTEPUU HX JOCTHXKECHUS,
COOTHOCHTD PE3YJIbTAThI JICATEIILHOCTH C IMOCTABJICHHBIMHU IIEIISIMHU;

e FICTIOJIB30BaTh OMOJIOTUYECKUE MOHATHUS Uil OOBACHEHHUS (AKTOB U SBICHHH >KUBOU
TPUPOJIBI;

e CTPOUTH JIOTHUECKUE DPACCYXKACHUS (MHAYKTHBHBIC, JEIYKTUBHBIC, 110 AHAJIOTHH),
BBISIBIISITh ~ 3aKOHOMEPHOCTH W TPOTHBOPEYHMS B  pAacCCMaTPUBAEMBIX  SIBJICHUSX,
(opMyIHpPOBATH BHIBOJBI M 3aKIIIOUYCHUS;

e TIPUMEHSITh CXEMHO-MO/ICIIBHBIC CPEJICTBA ISl IPECTABICHUS CYILIECTBCHHBIX CBs3CH
U OTHOIICHUH B M3y4aeMbIX OMOJIOTHYECKUX OOBEKTaX, a TAKXKE MPOTHBOPEUYHHA Pa3HOTO
pOJa, BHISBIICHHBIX B PA3JINYHBIX HHPOPMAIIMOHHBIX HCTOUHUKAX;

e pazpabaThiBaTh IUIAH pEHICHUS MPOOJIEMBI C y4YETOM aHaM3a HMMEIOIIUXCS
MaTepHabHBIX U HEMAaTEPUATBHBIX PECYPCOB;

e BHOCUTH KOPPEKTHBHI B JIETEILHOCTh, OLIEHUBATh COOTBETCTBHE PE3YJIBTATOB LIEIISAM,
OLICHUBATh PUCKH MOCIICICTBUI IESTCILHOCTH,

e KOOPJIIMHUPOBATH W BBINOJHITE pPabOTy B YCIOBHSX pEATbHOTO, BUPTYaJIbHOTO H
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

e Pa3BUBATh KPEATHBHOE MBIIUICHUE TIPH PEIICHUH )KU3HECHHBIX ITPOOIIEM.

2) 0a30BbIe HcCIeI0BATEIbCKHE TeCTBHS:

e BIAJICTh HAaBBIKAMU Y4E€OHO-HCCIENOBATEIBCKOW H TPOSKTHOH JIEeSTEIHHOCTH,
HaBBIKAMU pa3pelieHus NpoOJeM, CIOCOOHOCTbIO U TOTOBHOCTBIO K CaMOCTOSATEIBHOMY
MIOWCKY METOJIOB pEIICHHUsS MPAKTUYECKUX 3a/1a4y, NPUMEHEHHIO PAa3JIMYHBIX METO/I0B
MO3HAHMS;

e FICTIOJIB30BaTh PA3IMYHBIE BUIBI JIEATEILHOCTH IO IMOJYYSCHHIO HOBOTO 3HAHHUS, €TO
WHTEPIIPETAINU, TTPe0OpPa30BaHUI0 U TPUMEHEHHUIO B YYEOHBIX CHUTYAIUSX, B TOM UHCIE MPH
CO3JIaHUH YUEOHBIX M COIIMATBHBIX TIPOCKTOB;

e GOpMHUPOBATh HAYYHBI THUN MBIIUICHUS, BIAJAETh HAYYHOH TEPMHUHOJOTHEH,
KITFOYEBBIMH MTOHSATHSAMHA H METOJIaMU;

e CTaBUTH U GOPMYIUPOBATH COOCTBEHHBIE 3a7]aul B 00pa30BaTeIbHON IEATEIHHOCTH U
YKU3HEHHBIX CUTYaITUsX;

e BBISIBJISITh MIPUUMHHO-CIIEAICTBEHHBIE CBS3M U aKTyalU3UpOBAaTh 3a]ady, BBIABUTATH
THIIOTE3y €€ PEIICHWs, HaXOIUTh apryMEHTHI IUIsl JIOKa3aTeNbCTBA CBOMX YTBEPIKICHHIA,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS,

e QHAJIM3UPOBATh IMOJydYEHHBIE B XOJ€ PEUICHHS 3aJaud pPe3yNbTaThl, KPUTUYECCKU
OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCIIOBUSX;

e JIaBaTh OIICHKY HOBBIM CHTYAIIHsIM, OIICHHUBATh MPUOOPETCHHBIH OIBIT;

e OCYIIECTBIIATH IieJICHANPaBIEHHBIN MOUCK MepeHoca CPEACTB U CIIOCOOO0B JIEHCTBHS B
poeCCHOHAIBHYIO CPEY;

e yMETh TMEPEHOCUTh 3HAHUS B TO3HABATEIHLHYID U MPAKTUYECKYIHO 00IacTu
KU3HENEATEITLHOCTH;

e YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTei;

e BBIJIBUTATh HOBBIC WJCH, MpEIIaraTbh OPUTHHAIBHBIC MMOAXOJbl U PEIICHUS, CTABUTH
pOoOJIEMBI U 3a/1a4H, JOMTYCKAIOIINE aTbTEPHATUBHEIC PEIICHUS.

3) pabora ¢ ungopmanmeii:



e OPHCHTUPOBATHCA B pa3IMYHBIX HCTOYHMKAX HMHPOpMaLUU (TEKCTe Y4eOHOTo
nocoOusi, Hay4yHO-TIONMYJISIPHOM JuTeparype, OMOIOIMYECKHX CIOBApSX M CIPAaBOYHUKAX,
KOMITBIOTEPHBIX 0a3aX JaHHBIX, B MHTEPHETE), aHAIM3UPOBATh WH(POPMALUIO PA3TUYHBIX
BUJAOB U (GOpPM TNPEACTaBIEHUS, KPUTUYECKH OLEHHBATh €€ JIOCTOBEPHOCTb U
HEIPOTUBOPEUUBOCTB;

o GOpPMYIHUPOBAThH 3aIPOCHl U INPUMEHATh PA3JIMYHbIE METObI MPHU MOMCKE U OTOOpE
O6uonornyeckoit nHGopMaIK, HEOOXOIUMOH /IJIs BHITIOTHEHUS YIeOHBIX 3a/1a4;

e IpuOOpETaTH OIIBIT UCIOJIb30BAHUSA MH(POPMaLlMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHI, COBEpPLICHCTBOBATH KYJIbTYPY aKTUBHOTO HCIIOJIb30BAHUS  Pa3IM4YHBIX
IIOUCKOBBIX CUCTEM;

e CAMOCTOSITENILHO BBIOMPATh ONTUMAIbHYIO (HOpMY MpPEACTaBICHHS OHMOJOTHYECKON
nHpopmanuu (cxemsl, TpaduKy, AUArpaMMBbl, TaOJIUIIBI, PUCYHKHU U IP.);

e UCIIOJIb30BaTh HAy4YHBIH SI3bIK B KA4ECTBE CpEeACTBa IpU pabore ¢ OMOJOrMyecKon
uHpopManrel: IpUMEHATh XUMUYECKUe, (PU3NYeCKre U MaTeMaTUYeCKre 3HaKu U CUMBOJIBL,
dopmynbl, ab0peBuaTypy, HOMEHKJIATYpPY, HCIIOJIB30BaTh M MpPEeoOpa3OBHIBATH 3HAKOBO-
CHUMBOJIMUYECKHE CPEJCTBA HATJISAHOCTH;

e BIIAJICTh HABBIKAMHU pACIO3HABAaHMWA M 3alIUTHl MHQOpPMALUH, HHPOPMAIMOHHON
0€3011aCHOCTH JIMYHOCTH.

OsJiajieHNe YHUBEPCAILHBIMH KOMMYHUKATHBHBIMH 1€l CTBUSIMU:
1) oOuienue:

e OCYILECTBIISITh KOMMYHHUKALIUM BO BceX c(epax KU3HU, aKTHMBHO Yy4acTBOBaTh B
JMajore WIM JUCKYCCHU IO CYLIECTBY OOCYKIaeMoil Tembl (yMEHHE 3aJaBaTh BOIPOCHI,
BBICKA3bIBaTh CYXJEHHUSI OTHOCHUTEIBHO BBINOJHEHMS MNpeJiaraéMod 3aJaud, Y4UThIBATh
MHTEPECHI U COTVIACOBAHHOCTH MO3UIUI IPYTUX YYaCTHUKOB AMAJIOra WK AUCKYCCHUN);

e pacrio3HaBaTh HeBepOaIbHbIE CPEICTBA OOIICHMS, TOHUMATh 3HAYEHHUE COLUANIbHBIX
3HAKOB, IMPEJINOCHIJIOK BO3HUKHOBEHUS KOH(IMKTHBIX CHUTyallMid, YMeTb CMSr4aTrh
KOH(JIMKTHI U BECTH TIEPETOBOPHI;

e BIAJIETh PA3JIMYHBIMU crocoOamMu OOIIEHHWs M B3aUMOJEWCTBHUS, IIOHUMATH
HaMEpEeHHUsl APYTuxX JOJeH, MPOSBIATH YBaKUTEIbHOE OTHOIIEHHWE K COOECeIHUKY M B
KOPPEeKTHOH popme hopMyIMpOBATH CBOU BO3PAKEHHUS;

e Pa3BEPHYTO U JIOTUYHO H3JIaraTh CBOIO TOUKY 3PEHMS C UCIOJIb30BAaHUEM SI3BIKOBBIX
CPEICTB;

2) coBMecTHas1 1eATEJIbHOCTh:

e IOHUMATh M UCMOJIb30BaTh NMPEUMYIECTBA KOMAHIHONW M MHJIMBUIYAIbHON pabOTHI
IpU peuieHuH OuOoJIOTHUYECKOW mpoOaemMbl, 00OCHOBBIBaTH HEOOXOIUMOCTH INPUMEHEHUS
IpyNIoBbIX (GOpM B3aUMOJICHCTBUS IPU PELICHUH Y4eOHOH 3a1a4H;

e BBIOMpATh TEMAaTUKY M METOJbI COBMECTHBIX JIEHCTBHUI C yUE€TOM OOIIMX WHTEPECOB U
BO3MOXHOCTEH Ka)/10T0 4IeHa KOJUIEKTHUBA;

e IPUHHUMATh IIEJTM COBMECTHOM JAESITENbHOCTH, OPraHU30BbIBaTh U KOOPIWHUPOBATH
JENCTBUSA 1O €€ JOCTH)KEHHUIO: COCTABJIATH IUIaH JEHCTBUM, PacHpeNesaTh POJIU C Y4ETOM
MHEHHUI Y4aCTHHUKOB, 00CYKIaTh pe3y/bTaThl COBMECTHON pabOThI;

e OLIEHMBATh KayeCTBO CBOETO BKJIAaJa M KaXKIOrO YYaCTHHUKA KOMAaHAbI B OOIIMIA
pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

e TIpe/JIaraTh HOBbIE ITPOEKTHI, OLIEHUBATh UJIEH C MO3UIIMK HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

e OCYILIECTBIIATh TMO3UTUBHOE CTPATETMUYECKOE MOBEIACHHWE B PAa3IMYHBIX CUTYaIUsX,
HPOSIBJIATH TBOPUYECTBO U BOOOPAXKEHHE, ObITh MHUIIMATUBHBIM.

OBJiaieHNe YHUBEPCAIbLHBIMH PeryiaTHBHBIMM 1€l CTBHSIMU:
1) camoopranm3anus:



e FICTIOJIB30BaTh OHMOJIOTWYECKHE 3HAHMA JJIsl BBISBICHHS NPOOJIeM M UX pEIIeHUs B
KU3HEHHBIX M YUEOHBIX CUTYalUsX;

e BBIOMpATh HA OCHOBE OMOJIOTMUECKUX 3HAHHWH LEJIEBbIE M CMBICIOBBIE YCTAaHOBKH B
CBOMX JEHCTBUAX M IOCTYNKAaX 10 OTHOLIEHUIO K YKMBOW IIPUPOIE, CBOEMY 3I0POBBIO H
310POBBIO OKPYKAIOIINX;

e CAaMOCTOSITEJIBHO ~ OCYILECTBJISTh  IO3HABATEIBHYIO  JIEATENBHOCTb,  BBIABIIATH
npoOiaemMbl, CTaBUTh W  (OPMYJIHMPOBATH COOCTBEHHBIC 3a7ayd B 00pa30BaTEIbHOM
JESATEIIBHOCTHU U KU3HEHHBIX CUTYalUsX;

e CAMOCTOSITETILHO COCTaBIIAITh IJIAH DPEUICHHS NPOOJIEMBI C YYE€TOM HMMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEN U NPEIOYTEHUH;

e 1aBaTh OLICHKY HOBBIM CUTYaLlHsIM;

e PacCIIUPSTh PAMKH y4eOHOT0 NpeMeTa Ha OCHOBE JINYHBIX IPEAIOYTEHUN;

e IeNIaTh OCO3HAHHBIA BBIOOP, ApPryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH 3a
peleHue;

e OLICHUBATH IPUOOPETEHHBIN OIbIT;

e CIIOCOOCTBOBaTh (POPMUPOBAHUIO M IPOSBICHUIO LIMPOKOM 3pYIAMIMU B Pa3HBIX
00JacTsX 3HaHUH, IOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTeIbHBIN U KYJIbTYpPHBIH YPOBEHb;

2) CAMOKOHTPOJIb:

e JaBaTh OLIEHKY HOBBIM CUTYalllsIM, BHOCUTb KOPPEKTUBBI B I€ATEIBHOCTD, OLICHUBATH
COOTBETCTBUE PE3YNIbTATOB LEIISAM;

e BIAJICTh HABBIKAMH I[TO3HABATEIBHON pe(IeKCHH KaK OCO3HAHUS COBEpPIIAeMbIX
JEUCTBUI W MBICIUTENBHBIX IPOLECCOB, HUX PE3YJIbTAaTOB M OCHOBAHMUMW, HCIIOJIB30BATh
npreMbl peISKCHH Il OLIEHKU CUTYalliH, BEIOOpA BEPHOTO PELICHHUS;

e YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PELICHHUS 110 UX CHUKECHHUIO;

e IPUHUMATH MOTHUBBI U ApIyMEHTBI APYTUX IPU aHAIU3€E PE3YJIbTATOB JIEATEIIBHOCTH;
3) npuHsATHE Ce0s M APYIHX:

e IPUHUMATh ce0sl, TOHUMAsi CBOM HEIOCTATKH U JOCTOMHCTBA,

e IPUHUMATh MOTHUBBI U ApIYMEHTBI APYTUX IPU aHAJIN3€E PE3YJIBTATOB IEATEIbHOCTH;

e IpU3HABATh CBOE IIPABO U MPABO JAPYTUX HA OIINOKH;

e Pa3BHUBATh CIIOCOOHOCTH MOHUMATh MUP C IO3ULIUHU JIPYTOTO YeJIOBEKa.

IIpexmeTHbIE pe3yabTAThI

[TpenmeTrHble pe3ynbTaThl ocBoeHUs mnporpamMmbl COO mo Ouonoruu Ha 6a30BOM
YPOBHE BKJIIOYAIOT crenuduueckue s yueOHOro npenMera «buosiorus» HaydHble 3HaHUS,
YMEHMSI U CIOCOOBI AEMCTBUI 1O OCBOCHHIO, MHTEPIPETALMN U MPEoOpa30BaHUIO 3HAHM,
BUJIbl ACSATEIBHOCTH IO IMOJIyYEHUIO HOBOTO 3HAHHS M NPUMEHEHUIO 3HAHUN B Pa3IMYHBIX
y4eOHBIX CUTYallUsX, a TAKXKe B PEAIbHBIX KU3HEHHBIX CUTYallUsIX, CBA3aHHBIX C OMOJIOTHEH.
B nmporpamme npeameTHble pe3ynbTaThl MPEACTABICHBI 110 roaM 00yUeHHs.
10-ii knace

[IpenmerHble pe3yabTaThl OCBOEHUS yueOHoro mpenmera «buonorus» B 10-m kaacce
JIOJIKHBI OTPaXKaTh:

e CQOPMHUPOBAHHOCTh 3HAHUI O MECTE€ U POJIM OMOJIOTUU B CUCTEME HAYyYHOI'O 3HAHMS
€CTECTBEHHbIX HayK, B ((OPMHUPOBAHUH COBPEMEHHOMN €CTECTBEHHO-HAYYHON KapTHHBI MUDPA U
HAayYHOTO MHPOBO33PEHHUS, O BKJIAJE POCCUUCKUX M 3apyOeXHBIX YUEHBIX-OHMOJOrOB B
pa3Butre Ouoyoruu, (QYHKIMOHAIHLHOW TPaMOTHOCTH YEJIOBEKa JJIsl PEIIeHUs >KU3HEHHBIX
3azay,

e YMEHHME PACKpbIBaTh COJEpXaHHE OMOJOTMYECKUX TEPMHHOB U IOHSTUMN. >KU3Hb,
KJIETKa, OpraHu3M, Mera0onu3M (OOMEH BEIIECTB M TpEBpallleHHe SHEPTrUH), TOMeocTa3s
(camoperynsmusi), YpOBHEBas OpraHH3allMs O KUBBIX CHUCTEM, CaMOBOCIIPOHM3BEICHUE
(penpoykuus), HaCIEACTBEHHOCTh, H3MEHYHUBOCTD, POCT Y Pa3BHUTHE;



e YMEHHE H3JIaraTh OuMoJIoOTHYECKUEe Teopuu (KJIETOYHAs, XPOMOCOMHAsl, MyTal[MOHHAs,
[ICHTpaJIbHAs J0rMa MOJICKYJspHO# Ouonoruu), 3akousl (I. Menmens, T. Moprana, H. H.
BaBuioBa) u yueHus (0 EHTpaXx MHOTOOOpa3us U MPOUCXOXKICHHUS KYJIbTYPHBIX PacTCHHIM
H.W. BaBusioBa), onpeiesisaTh TPaHUIIbl KX TPUMEHUMOCTH K )KUBBIM CUCTEMaM;

e YMEHHE BIAJCTh METOJAaMH HAYYHOTO IIO3HAHUS B OWOJOTHH: HAOIIOJCHHWE W
ONKMCAHHUE >KUBBIX CHUCTEM, MIPOLECCOB U SBJICHWUM, OpraHuM3alus U TPOBEACHUE
OMOJIOTUYECKOTO JKCIIEPHUMEHTA, BBIIBIDKEHUE THIIOTE3bI, BBISIBICHUEC 3aBUCUMOCTH MEXKIY
UCCIIETyEeMbIMU BEJIMYMHAMHU, OODBSICHEHHE IIOJIYYEHHBIX pPE3yJbTaTOB, HCIOJIb30BAHHBIX
HAyYHBIX TIOHATUH, TEOPUN U 3aKOHOB, YMEHHUE JENaTh BHIBOIBI HA OCHOBAHHH IMOJIYUYEHHBIX
pe3yJbTaToB,;

e YMEHHE BBIJICISITh CYIIECTBEHHBIC MPU3HAKH BUPYCOB, KIETOK TPOKAPHOT H
JyKapuoOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH MPOIIECCOB:
oOMeHa BEHIECTB W TMPEBpAIICHHUS JHEPrHH B KIETKe, (DOTOCHHTE3a, IJIACTHYECKOTO U
SHEPreTUYecKoro oOMeHa, XeMOCHHTE3a, MUTO03a, Me03a, OIUIOJOTBOPEHHUS, PAa3MHOKEHNU,
WH/IMBUYaIbHOTO Pa3BUTHs OpraHu3Ma (OHTOTeHE3);

e YMEHHUE MPUMEHSTh MMOTYYCHHbIE 3HAHUS U 00bICHEHUSI OMOJOTHYECKHUX MPOIECCOB
U SBJICHWW, JUIS TPUHATHS TMPAKTUYCCKUX PEIICHUH B TOBCEIHEBHOH JXKHU3HH C LEJIBIO
obOecrieueHrss 0€30MaCHOCTH CBOETO 3J0POBbs W 3/I0POBbS  OKPYKAIOIIUX  JIOJCH,
COOJTIOZICHHSI HOPM T'PAMOTHOTO IOBEJCHHUS B OKPYXKAIOUIEH MPHUPOIHON cpele, TOHMMaHUe
HEOOXOJUMOCTH HUCHOJB30BaHUS JOCTH)KEHHUI COBPEMEHHOH OWOoIOrMH U OMOTEXHOJIOTUMN
JUTSL PaIlIOHATIFHOTO MTPUPOIOTIOL30BaAHUS;

e YMEHHE pelIaTh >JIEMEHTapHble T'€HETHYEeCKHE 3aJaud Ha MOHO- U JUTHOpHUIHOE
CKpEIIMBAaHMWE, CICIUICHHOE  HAcleAOBaHMWE, COCTABJIATH CXEMBI  MOHOTHOPHIHOTO
CKpEIIUBaHUS [Tl IpeACKa3aHusl HACIeIOBaHUSI IPU3HAKOB Y OPTaHU3MOB,;

e YMEHUE BBINOJHATH J1a00OpaTOPHBIC W MPaKTUYECKUE PabOThI, COOJIIOIATH TpaBUIIA
npu paboTe ¢ yueOHbIM U J1ab0paTOpHBIM 000PYIOBAHUEM;

e YMEHUE KPUTUYCCKU OIICHUBATh M MHTCPIIPETUPOBATH HHPOPMAITUIO OHOIOTHIECKOTO
COZIepIKaHMsI, BKITIOYAOIIYIO TICEBIOHAYYHBIC 3HAHUS U3 Pa3IMYHBIX UCTOYHHKOB (CpeicTBa
MaccoBOW  MH(OPMAIIMH, HAYYHO-TIONYJISIPHBIE  MaTepUaibl), OSTUYECKHE  AaCIEKThI
COBPEMEHHBIX UCCIIEJIOBaHHI B OMOJIOTHH, MEIULIMHE, ONOTEXHOIOTUH;

e YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCHMEHHBIE M YCTHBIE COOOIICHHS, 0000IIas
OMOJOTHYECKYI0 HH(OpPMAIMIO U3 HECKOJbKUX MCTOYHHUKOB, TPaMOTHO HCIOIb30BaTh
MOHSTUMHBIN annapaTr OMOJIOTHH.

11-ii kaace

[TpenMeTHBIC pe3yNIbTaThl OCBOSHUS ydeOHOro npeamera «buomorus» B 11-M kJjacce
JIOJIKHBI OTPaXKaTh!

e COPMUPOBAHHOCTH 3HAHUH O MECTE M POJIM OMOJIOTHMH B CHCTEME HAYYHOTO 3HAHHS
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHUH COBPEMEHHOMN €CTECTBEHHO-HAYYHON KapTHHBI MUPA U
HAyYHOTO MHUPOBO33PEHUsSA, O BKIAJC POCCUHCKHX W 3apyOeKHBIX YYCHBIX-OHOJIOTOB B
pa3BuTHe OMONOTHH, (HYHKIIMOHATBLHOW TPAMOTHOCTU YEIOBEKA /ISl PEIICHUs >KU3HEHHBIX
3ajad,

e YMEHHE pPACKpBIBATh COACpXKAHHE OWOJOTMUYECKUX TEPMHUHOB U TOHSTUI. BHUJ,
NOMyJISAMs,, TeHO(MOHI,  OBONIOLMSA,  JABWKyIIHe  Cuiabl  ((pakTOpbI)  SBOJIOINH,
MPHUCTIOCOOJICHHOCTh OPTraHN3MOB, BUI000pa30BaHUE, IKOJIOTUYECKUE (DAKTOPHI, IKOCUCTEMA,
MPOIYIEHTBI, KOHCYMEHTBI, PEIyIEHTHI, I[eNU IHTAaHUSA, OSKOJOTHYecKas IHPaMHJIa,
6uoreoreHos, ouochepa;

e YMCHHE H3JaraTh Ouosoruueckue Tteopun (IBomrormonHas Teopuss Y. JlapBuHa,
CHUHTETUYECKAasi TECOPHsI BOJIFOLMH), 3aKOHBI U 3aKOHOMEPHOCTH (3apOBIIIEBOTO CXOJCTBA
K.M. bapa, uepenoBanusi TyIaBHbIX HampasieHuid u nyrted sBomtonnu A.H. Cesepiiosa,



yueHust o ouocdepe B.W. Bepraackoro), onpenessiTh TpaHUIIbI UX PUMEHUMOCTH K KUBBIM
cUCTEMaM;

e YMEHHE BIQJECTh METOAAMHU HAYYHOTO IIO3HAHUS B OHOJNOTWMU: HAOIIOACHUE H
OMKCAaHWE JKUBBIX CUCTEM, IMIPOIECCOB W SIBJICHWH, OpraHu3aims ¥ IPOBEICHHUE
OMOJIOTUYECKOTO KCIIEPUMEHTA, BBIIIBUKCHHUE TUIIOTE3bl, BBISIBICHUE 3aBUCHUMOCTH MEXIY
UCCIICIYeMBIMH BEJIMUYMHAMH, OOBSICHEHUE IIOJNyYEHHBIX PE3YyJIbTaTOB, HCIOIb30BaHHBIX
HAYYHBIX TOHSATHH, TEOPUH M 3aKOHOB, YMEHHE JIeJaTh BbIBOBI HA OCHOBAHUH IOJIYUCHHBIX
pe3yJIbTaTOB;

e YMEHHE BBIIENIATH CYLIECTBEHHBIC MPU3HAKUA CTPOCHUS OMOJIOTHYECKUX OOBEKTOB:
BUJIOB, MOIYJISIIUH, POYIIEHTOB, KOHCYMEHTOB, PEIyLIEHTOB, OMOTCOIICHO30B U SKOCHCTEM,
0COOEHHOCTH TIPOLIECCOB.  HACJEJCTBEHHOW H3MEHYHMBOCTH, €CTECTBEHHOro 0TOOpa,
BU000pa30BaHus], MPUCTIOCOOJICHHOCTH OPTaHW3MOB, JCUCTBUS AKOJIOTUYECKUX (HaKTOPOB
Ha OpraHU3MBbI, MEPEHOCa BEUIECTB M TOTOKA SHEPTrUU B SKOCHCTEMAax, aHTPOIOTEHHBIX
U3MEHEHHI B 9KOCHCTEMaX CBOCH MECTHOCTH, KPyroBOPOTa BEIIECTB U OMOT€OXUMHUYECKUX
IIUKJIOB B Ouocdepe;

e YMEHHE MTPUMEHSTh TOJTYYCHHBIC 3HAHUS TSl OOBSICHEHUSI OMOJIOTUYECKUX MPOLIECCOB
U SIBIICHUH, I TPUHSATHS NPAKTHYCCKUX PEIICHHH B IMOBCEIHEBHON JXU3HU C IEINIBIO
oOecrieueHHss OE€30MACHOCTH CBOETO 3JI0OPOBbSI M 3JI0POBBSl  OKPYKAIONIMX JIFOJIICH,
COOIIO/IEHHSI HOPM TPaMOTHOTO TIOBEACHHUS B OKPYKAIOIIEH NMPUPOIHON cpesie, MOHUMaHHe
HEOOXOMMOCTH UCIIOJIb30BaHUS JOCTHKCHUN COBPEMEHHOM OMOJIOTUH JIJIsl PAllMOHAIBHOTO
PUPOAONOIH30BAHNS,

e YMEHHE pelllaTh dJIEMEHTAPHbIC OMOJIOTUYECKUE 3a1au, COCTABIISATh CXEMBbI IIEPEHOCA
BEILIECTB M SHEPTUH B IKOCUCTEMaX (ICTH UTAHUA);

e YMEHHE BBINOJHATH J1a0OpaTOPHBIC M MPAKTUYECKHE PabOThI, COONIONAThH IMpaBHIIa
pu padoTe ¢ y4eOHBIM U JJaOOpPaTOPHBIM 000PYI0BAHUEM;

e YMEHHE KPUTUYECKU OIICHUBATh U UHTEPIPETHPOBATH NHPOPMAIIHIO OUOJIOTHIECKOTO
COZICpPIKaHMsI, BKITFOYAOIIYIO TICEBJIOHAYYHBIC 3HAHUS U3 Pa3IMYHBIX UCTOYHHKOB (CpeicTBa
MaccoBoi MHGOPMAIMK, HAyYHO-TIOMYJIAPHBIE MaTEpUaNbl), pacCMaTpUBaTh TJI00aTbHBIC
DKOJIOTHYECKUE TMPOOJIEMBI COBPEMEHHOCTH, (OPMHPOBATH 10 OTHOIIEHHIO K HHUM
COOCTBEHHYIO MO3HUIINIO;

e YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCHMEHHBIE M YCTHBIE COOOIICHHS, 0000IIas
OHMOJIOTUYECKYI0 HWH(POPMALMI0 W3 HECKOJbKUX HWCTOYHHUKOB, TPAMOTHO WCIIOJIb30BaTh
MOHSTUMHBIN annapaTr OMOJIOTHH.

Coaep:xkanue yueOHOT0 npeaMera

10-# knace

Tema 1. Bnosnorus kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTMH € OOIIECTBEHHBIMH, TEXHUYECKUMHU U IPYTUMHU
€CTeCTBEHHBIMH HaykamH, (uiocoduel, 3TUKOH, 3cTeTuKo u mpaBoMm. Ponb Ouosnoruu B
(bopMUPOBAHNUN COBPEMEHHOM Hay4yHOU KapTUHBI Mupa. CucreMa OHOJI0rHYecKUX HayK.

Metoapl 1MO3HaHMS JKUBOM MHpUpOAbl (HAOMIOAEHUE, OHKCIEPUMEHT, OIHMCaHUe,
W3MEpPEHHe, KIacCu(PUKAIIHI, MOJICTUPOBAHNE, CTATUCTUYECKAss 00padOTKa JaHHBIX).

JdemoHcTpaumuu:

[Toptpetsr: Y. Hapsun, I'. Mennens, H.K. Konbuos, /Ix. Yorcon u @. Kpuk.

Tabnuubl 1 cxembl: «MeTO bl TO3HAHUS KUBOU IPUPOIBD».

JlaGopaTopHble U MpaKkTH4YecKre padoThbi:

[Tpaktuyeckas pabora Ne 1. «lcronp3oBaHHE pPa3IMYHBIX METOAOB NPU H3YyYCHHUU
OHMOJIOTNYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl 1 HX OPraHU3AIHSA.



Xussie cuctemsl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus Ouonoruu. OTIUYne >KUBBIX
CUCTEM OT HEOPTaHUYECKOU ITPUPOJIBI.

CpolicTBa OWocHCTeM UM HX pa3HOoOOpa3we. YPOBHU OpraHu3anuud OHWOCHCTEM:
MOJIEKYJISIPHBIM,  KJIETOYHBIA, TKAHEBBIM, OPraHW3MEHHBIA, MOMYJISAIIMOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOTe01eHOTUYECKHA), OMOC(hHEPHBIA.

JdemMoHcTpaumMu:

Tabmuubl 1 cxembl: «OCHOBHBIE NMPU3HAKU KU3HU», «YPOBHU OpPraHHU3alUN >KUBOU
IIPUPOJBI».

O6opynoBanue: moaens Mosekyibsl JTHK.

Tema 3. XuMH4YeCKHil COCTaB M CTPOEHUE KJIETKH.

XUMHUYECKUH  COCTaB  KIETKHM.  XHUMHYECKHME  DJIEMEHTBI:  MAaKpO3JIEMEHTHI,
MHUKpPO3JIEMEHTHI. Bosla 1 MUHEpaJIbHBIE BEILECTBA.

@YHKIMK BOJAbI U MUHEPAJIbHBIX BEIIECTB B KieTke. Iloanep:kaHue OCcMOTHYECKOTO
Oananca.

benku. CocrtaB u cTpoeHHe O€nkoB. AMMHOKHUCIOTBI — MOHOMEpBI OEJIKOB.
HezaMeHuMBbIEe U 3aMEHUMBbIE AMUHOKHCIIOTBI. AMUHOKHUCIIOTHBIN COCTaB. Y POBHU CTPYKTYpBI
0enKOBOM MoOJIEKyNbl (IepBUYHAs, BTOpUYHAs, TPETHUYHAs WU YETBEPTUYHAS CTPYKTypa).
Xumuueckue cBoiicTa 6enkoB. buonornyeckue GyHKIUN OEIKOB.

®epmeHTHI — Ononornueckue Karanmzaropel. CTpoeHue (epMeHTa: aKTHBHBIN LEHTD,
cyocrparHas cneuuduuHoctb. Kodepmentsl. Butamuubel. Ominyus (QepMEHTOB OT
HEOPraHUYECKUX KaTaJln3aTOpPOB.

VraeBoapl: MoHOcaxapuipl (TiIroKo3a, pubo3a M Je30KCHpU003a), AUCAXaAPH]IbI
(caxapo3sa, JlakTO3a) M MOJHCaxapuasl (Kpaxmai, TJIMKOTEH, LeuTojo03a). buomornueckue
(GYHKLUU YTIIEBOJOB.

Jlunuaer: Tpurnuuepusl, Gocponunuabl, crepounsl. 'napodunbHO-THAPOPOOHBIE
cBoiicTBa. buonornyeckue ¢pyHkuuu naunuaoB. CpaBHEHHE YIJIEBOAOB, OENKOB U JIMIHUI0B
KaK MICTOYHHUKOB SHEPTUHU.

Hyxnennoseie kucnorsl: JIHK m PHK. Hyxneornael — MOHOMEpPBI HYKIEMHOBBIX
kucioT. Ctpoenne u ¢ynkuuu IHK. Crpoenne u ¢ynxkumm PHK. Buget PHK. AT®:
CTpO€HUE U (PYHKIHH.

IMuronorus — Hayka o kiuertke. Kiierounas teopus — npuMep B3aMMOJIECUCTBUS UIEH U
(akTOB B HAYYHOM MTO3HAHUU. METO bl U3yUEHHS! KIIETKH.

Knerka kak wnenoctHas »xuBasg cucrema. OOuIMe NpHU3HAKUM KIETOK: 3aMKHYTas
Hapy>kHas MeMOpaHa, moJiekyibl JIHK kak renerndeckuii anmapar, cucrema cuHTe3a Oelka.

Tunel KIeTOK: SyKapuoTHYecKass U Mpokapuotuyeckas. OCOOEHHOCTH CTpPOEHHUS
npokapuoTuyeckoi kieTku. Kiierounas crenka Oakrepuil. CTpoeHue 3yKapHOTHUYECKOU
kJ1eTKd. OCHOBHBIE OTJIMYUS PACTUTENIBHOM, )KUBOTHON M TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs! CTEHKA, TIIMKOKAIUKC, UX (PYHKIIUH.
[TnasmaTtuueckas memOpaHa, ee cBoWcTBa M (QyHkuuu. lluroruiasma u ee OpraHoujbl.
OpnnomemOpannble  opranounsl  kinetku: OIIC, ammapar  [onbpku,  JTH30COMBI
[ToryaBTOHOMHBIE ~ OpraHOWIBl  KJIETKU: MUTOXOHAPUH, IacTuabl. I[IpouncxoxaeHue
MUTOXOH/ApHHA U Tutactua. Buasl mmactun. HemeMOpaHHble OpraHOU/IbI KIETKH: pUOOCOMBI,
KJIETOYHBIA ULEHTpP, UEHTPUOJH, DPECHUYKHU, JKIYTUKH. DYHKIMH OPraHOMIOB KIIETKH.
Bxurouenus.

Anpo — perymsaropubli neHTp kietku. CTpoeHue szpa: snepHas 000i104Ka,
KapHuoIlIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcHOPT BEILIECTB B KIIETKE.

JdemoHcTpaumnu:

[Toptpetsi: A. JleBenryk, P. I'yk, T. [lIBann, M. llneiinen, P. Bupxos, [Ix. Yorcon, @.
Kpuk, M. Yunkusnc, P. ®panknun, K.M. bap.



[uarpammsl:  «PacripeneneHue XMMHYECKHMX JJIEMEHTOB B HEXHUBOM IIPUPOLIE,
«PacnpeneneHrne XuMUYECKUX 3JIEMEHTOB B JKUBOU MIPUPOIE».

Tabmumer u cxemsl: «lleprogndeckas TabauIa XUMHYECKUX 3JIEMEHTOBY», «CTpOocHHE
MOJIEKYJBl BOJbI», «buocuntes Oenka», «CTpoeHue MoJeKynbl Oenka», «CTpoeHue
depmenrta», «Hykiennosesie kucnotel. JJHK», «Ctpoenne monekynst AT®», «CtpoeHwme
SYKAPUOTHUYECKOM KIIETKW», «CTpOCHUE MKUBOTHOM KiIETKH», «CTpOEHHE PpaCTUTEIbHON
KJIeTKN», «CTpOCHHE MPOKAPUOTHUECKON KIETKW», «CTpOCHHUE sA/ipa KIETKU», «YTJIEBOABI»,
«JIunuaey.

O06opynoBaHue: CBETOBOW MHKPOCKOM, 000pyIOBaHUE ISl IPOBEIACHUS HAOIIOICHUH,
U3MEPEHUIl, SKCIIEPUMEHTOB, MUKPOTIPENapaThl paCTUTEIbHBIX, )KUBOTHBIX U OaKTepUaTbHbBIX
KJIETOK.

JlaGopaTopHble U NpaKkTH4YecKre padoThbi:

JlaGopatopnast pabora Ne 1. «/3ydyeHue KaTaauTHYECKOW aKTUBHOCTH (pepMeHTOB (Ha
pUMepe aMHIIa3bl WM KaTanas3bl)y.

JlaGopatopnast padora Ne 2. «/3ydyeHue CTpoeHUs KJIETOK PACTCHHH, KMUBOTHBIX W
OakTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpenapaTax U UX OMHCAHUEY.

Tema 4. /KuzHeaeaTeIbHOCTD KJIETKH.

OOMeH BemiecTB, WM MeTaboMM3M. AcCCUMWIAIUA (TUIACTUYECKHA OOMEH) |
TUCCUMIIALNS (SHEPTeTHYEeCKHA 0OOMEH) — JBE CTOPOHBI €AMHOIO IMPOoIecca MEeTadoIn3Ma.
Posb 3aK0HOB COXpaHEHHUS BELIECTB U SHEPTUU B IOHUMAaHUU MeTabo0In3Ma.

Tumbr oOMeHa BenecTB: aBTOTPOHBIN U rerepoTpodHbIil. Pormbs GepmenToB B 0OMeHe
BELLECTB U MIPEBPAILICHUH SHEPTUU B KIIETKE.

®orocunte3. CeroBas W TemHOBas (a3wl (orocuHTe3a. Peaknum QorocuHTEe3A.
OddextuBHOCTh doTOCHMHTE3a. 3HaueHUE (HOTOCHMHTE3a IS KU3HU Ha 3emue. BnusHue
YCJIOBHM cpenibl Ha (OTOCHHTE3 U CIIOCOOBI MOBBIIIIEHUSI €70 TPOIYKTUBHOCTH Y KYJIBTYPHBIX
pacTeHUN.

XemocuHTe3. XeMOCUHTE3UPYIOIIHNe OakTepun. 3HAUCHHE XEMOCHUHTE3a IS JKH3HU Ha
3emute.

DHepreTuyeckuidi oOMEeH B KieTrke. PacmieruieHne BeIIECTB, BbIICICHUE U
AKKyMYyJIUPOBaHHE OJHEPrHH B KJIETKE. JTambl DJHEPreTHYecKoro oOmeHa. [nmkonus.
Bbpoxxenue u ero Buasl. Kuciopoanoe okucieHue, Uiv KIETOYHOE JbixaHue. OKUCIUTETbHOE
dbocdopunupoBanre. IPPEKTUBHOCT IHEPTETUIECKOTO OOMEHA.

Peakuun marpuynoro cunrtesa. ['enernueckas undopmamus u JIHK. Peanusanus
reHeTnyeckoil nHdopmanuu B kieTke. ['eHeTudeckuii KoJ U ero cBoicTBa. TpaHCKpUIIIUS —

matpuuHbelii cuHTte3 PHK. Tpancmsmus — OuocuHTe3 Oenka. JTambl  TpPaHCIALUU.
KonupoBanue amuHokucnot. Poss pubocom B 6uocunTese Oenka.
Hexnerounsle ¢opmbl xu3HU — BuUpychl. Mcropus otkpeiTus BupycoB (/.M.

MBanoBckuit). OcoOEHHOCTH CTPOEHHUS M JKM3HEHHOTO IMKJIa BHUpycoB. bakrepuodaru.
bonme3snn  pacTeHuii, KHUBOTHBIX W  YEJIIOBEKa, BbI3bIBAEMbIE BHpycamH. Bupyc
ummyHonepunura uenoBeka (BUY) — Bo3Oyaurens CIIMla. OOparHas TpaHCKpHUIIHA,
peBepTasa u uHTerpasa. [IlpodumakTiuka pacnpocTpaneHns BUPYCHBIX 3a001€BaHU.

JdemoHcTpaumuu:

IToprpetsr: H.K. Konsnos, J[.1. UBanoscknii, K.A. Tumupsses.

Tabmunet u cxembl: «Tumbl  mutaHus», «Merabomuzmy», «MHUTOXOHAPHUSY,
«OHepreTnueckuii oOMen», «Ximoporacty, «®@otocunresdy, «Ctpoerune JJTHK», «Ctpoenue u
dbyHKIIMOHUpOBaHWe TreHay, «CuHTe3 Oenmka», «['eHermdyeckuit Kom», «Bupycem,
«baktrepuodarn», «Ctpoenne u xuzHeHHBIM Wk Bupyca CIIMJla, Oaktepuodaray,
«Pemmukanms JJHK».

O6opynoBanue: moaenu-antukanun «Y asoenue JJHK u tpanckpuniusy», «brnocrunares
6enkay, «CTpoeHue KIEeTKU», Moaenb cTpykTypsl JTHK.



Tema 5. PasMHoOKeHHe U MHANBHAYAJIbHOE PA3BUTHE OPraHU3MOB.

Kiterounsplii UK, WM KXKU3HCHHBIM MUK KiIeTku. MHTepdaza u muto3. Ilpomeccsr,
npoTekaromue B uaTepdase. Perumkanus — peakuus matpuynoro cunresa JJHK. Ctpoenne
XpOMOCOM. XpOMOCOMHBIH Ha0Op — KapuOTHUII. JIUIITOMAHBIA U TalUIOUIHBIA XPOMOCOMHBIE
HaOopsl. Xpomaruibl. LluTosmornyeckue OCHOBBI PA3MHOKEHUS U HMHJIUBUIYaJbHOTO
pPa3BUTHUSL OPTaHU3MOB.

Jenenue xnerku — murto3. Cragum muto3a. Ilpoueccsl, nmpoucxoasime Ha pasHbIX
CTaAusAX MUTO3a. BUOIOrMYecKuii CMBICII MUTO3A.

[Tporpammupyemasi rudesb KIETKH — aronTo3.

@opMBl  pa3MHOXKEHHSI OpraHU3MOB: Oecrmojoe u TmojoBoe. Buabl 6Gecrnosioro
PasMHOXKEHUS: JeTICHHE HAJBOE, IOYKOBAHUE OJHO- M MHOTOKJIETOYHBIX, CIOPOOOpa3oBaHue,
BEre€TaTUBHOE pa3MHOXKEHHE. VICKyCCTBEHHOE KIIOHUPOBAHUE OPraHU3MOB, €r0 3HAUEHUE IS
CEJIEKIIUH.

[TonoBoe pa3MHOKEHHUE, €T0 OTJIMYHUS OT OECIONOrO.

Meiio3. Cranuu meitosa. [Iporeccsl, mpoucxoasmue Ha cragusx meiosa. [loBenenue
xpomocoM B Mero3e. Kpoccunrosep. buonornueckuii cMbIcia 1 3HaYEHUE MEH03a.

['ameTorenes — mpomecc 00pa3oBaHUS TOJIOBBIX KIETOK Yy JKMBOTHBIX. [loioBbie
JKeJe3bl: CEeMEHHUKUM M suyHuUKU. OOpazoBaHWE M pa3BUTHE IMOJIOBBIX KJIETOK — TaMeT
(criepmaTo30u, SHMIEKIIETKAa) — CHepMaroreHe3 u oBoreHe3. OCOOCHHOCTH CTPOCHHS
AULEKIIETOK U ciepMaro3ou1oB. OmnogorBopenue. [laprenorenes.

NunuBunyanbHOe pa3BUTHE (OHTOreHE3). DMOpPHOHAIBHOE pa3BUTHE (IMOpPHUOTEHE3).
Otanbl SMOPHOHATBHOTO PA3BUTHUS Y MO3BOHOYHBIX XKUBOTHBIX: JPOOJICHHE, TacTpyJsius,
opranorere3. IloctamOproHanpHOE paszBuTHe. THIBI MOCTIMOPHOHAIBLHOTO PA3BHUTHUS:
npsMoe, HempsiMoe (JIM4MHOYHOE). BiusiHue cpeipl Ha pa3BUTHE OPraHU3MOB, (DaKTOPBI,
CIIOCOOHBIE BBI3BIBATH BPOKICHHBIE YPOJICTBA.

Poct u pasBurue pacteHmii. OHTOreHE3 LBETKOBOIO PACTEHHUA: CTPOCHHE CEMEHH,
CTa/Iuy Pa3BUTHS.

JleMoHCTpanum:

Tabmune! u cxeMbl: «POpPMbI pa3MHOXKEHHUSI OPTaHU3MOBY, «/[BOIHOE OIII0JOTBOpPEHHE
y ILBETKOBBIX pacTeHMi», «BereraTMBHOE pa3MHOXKEHHE pacTeHUN», «JleneHue KIeTKu
OaxTepuii», «CTpoeHUE MONOBbIX KIETOK», «CTpoeHHe XpoMocoMbl», «KieTouHbI LUK,
«Pemmukanus [JTHK», «Mutos», «Meios», «lIpsmoe n Henpsimoe pa3Butue», «I'amerorenes
y MJIEKONUTAIOIINX U YeloBeKay, «OCHOBHBIE CTaANH OHTOTEHE3a.

Ob6opynoBaHue: MUKPOCKOI, MUKpoIpenapatsl «CrepMaTo30Uabl MIECKOUTAIOIIET O,
«Slitiexnerka Mmiexonurawomero», «KapnoknHes B KieTKax Kopelika JIyKa», MarHUTHas
MoJenb-anminkanus «/lenenue knetkuy, moaens JJHK, monens MetadaszHol XpOMOCOMBI.

JlaGopaTopHble H NpaKkTH4YecKue padoTbli:

JlaGopatopHnast pabota Ne 3. «HabnroneHne MuTo3a B KJI€TKaX KOHUMKA KOpEIIKa JIyKa
Ha TOTOBBIX MUKpOIpENnapaTax».

JlaGopatopHast pabota Ne 4. «M3ydyeHue CTpPOEHHMs MOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenapaTax.

Tema 6. HacsieacTBeHHOCTh H M3MEHYMBOCTH OPraHU3MOB.

[Ipenmer w 3amaum reHeTuku. Vctopus pa3BUTHS T€HETHUKH. PoOib LHMTOJOTMU H
SMOPHOJIOTHN B CTAHOBJIEHMM TE€HETHKHU. BKIax poccMHCKUX M 3apyOeKHBIX Y4YEHBIX B
pa3BUTHE TEHETHUKU. MeToapl TEeHETUKH (THOPUIOJIOTUYECKHH, IUTOreHETUYECKUH,
MOJIEKYJISIpHO-TeHETHUeCKUi).  OCHOBHBIE  TI€HETHMUYECKHE  NOHATHA. | 'eHeTmueckas
CHUMBOJIMKA, UCIIOJIb3YyEMAs B CXEMaX CKPEIIMBAaHUN.

3aKOHOMEPHOCTH  HAcJIeZIOBaHMs IPU3HAKOB, YycTaHOBIeHHble [. Mennenem.
MoHoruOpuaHOe CKpelBaHue. 3aKOH eIuHOO00pa3us THOPUIOB IEPBOTO IMOKOJICHHUS.



[TpaBmwiio NOMUHUpPOBaHUSA. 3aKOH DACLICIUIEHUS IPU3HAKOB. ['Mnore3a YUCTOTHI TaMeT.
[TostHOE M HENOJIHOE JOMUHUPOBAHHUE.

JurubpupHoe CKpemuBaHHE. 3aKOH HE3aBHCHMOTO HACJIEOBAaHUS IPU3HAKOB.
[{uToreHeTruecKkue OCHOBBI AUTHOPHIHOIO CKPEIIMBAHUA. AHAIU3UPYIOILEE CKPELMBaHUE.
Mcnonp30BaHne aHATM3UPYIOLIETO CKPEIMBAHUS TSI OTPEICTICHNS TeHOTUIIA OCOOH.

CueruieHHOe HaclefoBaHue Tmpu3HakoB. PabGora T. Moprana mo clermieHHOMY
HacJeI0BaHNIO TeHOoB. Hapyllenue cuemieHns TeHOB B pe3yibTaTe KPOCCHHIOBEpPa.

XpOMOCOMHasl TEOpUS HACJIEACTBEHHOCTHU. | eHeTHUeCKHne KapThl.

I'enetuka mnona. XpoOMOCOMHOE OIpeneieHHe 1oja. AYTOCOMBI U IIOJIOBBIE
XpPOMOCOMBL. 'oMOramMeTHble M TreTeporaMeTHble OpraHu3Mbl. HacienoBaHue IPU3HAKOB,
CLICIIJICHHBIX C IIOJIOM.

W3MeHunBOCTb. BBl M3MEHUMBOCTH: HEHACIECACTBEHHAs M HACIEACTBEHHasd. Pounb
Cpepl B HEHACJHEACTBEHHOM HW3MEHUYUBOCTH. XapaKTEpUCTUKA MOAUPHUKAIMOHHON
W3MEHUYMBOCTHU. BapuallMoHHBIM psn M BapuanuoHHas kpusas. Hopma peakuuu npusHaxa.
KonuuecTBeHHble M KaueCTBEHHbIE INpU3HAKM M UX HopMa peakuuu. CBolicTBa
MOJIU(PUKALTMOHHON U3MEHYMBOCTH.

HacnencrBennas,  wiaM ~ reHoTUNMYecKas,  W3MEHUYUMBOCTb.  KomOuHaTHBHas
U3MEHYMBOCTh. Melo3 M MOJOBOWM Mpolecc — OCHOBa KOMOWMHATMBHON HM3MEHUYMBOCTH.
MyranuonHass M3MEH4YHMBOCTh. Kiaccubukamust MyTaluii: TEeHHbIE, XPOMOCOMHEIE,
reHomMHble. YacTtoTa U mpuuuHbBl MyTanuil. MyrareHHble (akTopbl. 3aKOH T'OMOJIOIMUYECKUX
pAIOB B HacineaCcTBEHHOM n3MenurnBoct H.W. BaBuiosa.

BHesnepHas HaclIeICTBEHHOCTh U N3MEHYUBOCTD.

I'eneruka uenoBeka. Kapuorun uenoBeka. OCHOBHBIE METO/bI T'€HETUKHU YEJIOBEKA:
TeHeaJOrnYecKuii, OJM3HEOBbIA, NHUTOT€HETUYECKUH, OMOXUMHUYECKUH, MOJEKYISpHO-
reHeTnyeckuil. COBpEMEHHOE OIpe/esieHue T'€HOTUIA: IMOJHOI€HOMHOE CEKBEHUPOBAHUE,
TreHOTUIIMpOBaHue, B ToM yucie ¢ nomoinbto [11[P-ananuza. HacnenctBenHnsle 3a00neBaHMs
yelloBeKa: TeHHble O00ye3HH, OOJIe3HH C HAclIeACTBEHHONW MPEeapacloyioKEHHOCTHIO,
XpoMocoMHble Oosie3Hu. CoMaTHuecKkue W reHepaTuBHble MyTauuu. CTBOJIOBBIE KIIETKH.
[Tpunuunel  370poBOro  o0pas3a JKW3HM, JUATHOCTUKHM, MPO(UIAKTUKH U  JICYCHHS
reHeTH4ecKux  Oone3Heil.  Menuko-reHeTH4eckoe  KOHCYJIbTHpPOBAaHHE.  3HAueHHe
MEAMIMHCKOW TE€HETUKU B MPENOTBPALICHUM W JIEYEHUH TEHEeTHYECKUX 3a00JeBaHUi
4eJI0BEKA.

JdemoHcTpaumnu:

[Toptpetsl: I'. Menaens, T. Mopran, I'. ne ®pus, C.C. Yersepukos, H.B. Tumodees-
Pecosckmii, H.11. BaBuios.

Tabmuubl u cxembl: «MOHOTHOPHIHOE CKpEUIMBAaHWE M €ro ILUTOreHEeTHYecKas
OCHOBa», «3aKOH PAaCIICIJIEHUS U €r0 HUTOT€HETUYECKAs] OCHOBAY», «3aKOH YUCTOTHI TaMET»,
«lurnbpunHoe ckpemuBanue», «Lluromoruyeckue OCHOBBI JTUTHOPUIHOTO CKPEIIMBAHUSY,
«Meito3», «BzaumoneicTBHE aUIEIbHBIX TE€HOBY», «l'€HeTHdyeckue KapThl PpPACTEHH,
JKUBOTHBIX U UE€JIOBEKa», «['€HeTHKa 1moja», «3aKOHOMEPHOCTH HACJIEI0OBaHUs, CLEIUIEHHOTO
¢ mnomom», «KapuoTunel yenoBeka M JKUBOTHBIX», «Buabl  HW3MEHUHUBOCTHY,
«MonudukanmonHas U3MEHYMBOCThY, «HacienoBanue pesyc-akropa», «l'eHeTnka rpym
KpoBH», «MyTallMOHHAs U3MEHYUBOCTHY.

Ob6opynoBanue: MojaenH-anuIMKauuu «MoHOTHOpUAHOE CKpeuuBaHuey», «HemonHoe
JTOMUHHUpOBaHHE», «Jlurubpunnoe ckpeumBanue», «llepekpect XpoMocoM», MUKPOCKON U
MuKponpenapat «J/lpo3oduna» (Hopma, MyTanuu (GOpMBI KpbUIBEB M OKpPAcKd Tena),
repbapuii «I"'0pox OCEBHOW».

JlabopaTopHble U NpaKkTHYeCKHe PadoThI:

JlaGopatopnass pabora Ne 5. «M3ydeHue pe3yabTaTOB MOHOTHOPHUIHOTO H
JUTUOPUIHOTO CKPEIMBAHUS Y JPO30(HIIBI HAa TOTOBBIX MUKPOIIPENapaTaxy.



Jlaboparopuass pabora Ne 6. «M3yueHue MoOAU(DHUKAIIMOHHON W3MEHUYHBOCTH,
MIOCTPOEHNE BAPUALIMOHHOTO PsIIa U BAPUALIMOHHON KPUBOI».

JlaGopatopnass pabora Ne 7. «AHaimm3 wMyTanuii y Apo30(uiIbl Ha TOTOBBIX
MUKpOIIpenaparax.

[Tpaktuyeckas padora Ne 2. «CocTaBieHHE U aHAIHU3 POJIOCIOBHBIX YEIOBEKa.

Tema 7. Cesekuusi opranuzmMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenexkuus Kak Hayka M IpOLECC. 3apOXKIACHHME CEJIEKIMHM U JOMECTUKALUsA. YUeHHUe
H.W. BaBumioBa o IeHTpax MPOUCXOXKACHUS U MHOroo0Opas3usi KYJIbTYPHBIX PACTEHUU.
[{eHTpbI NPOUCXOKAEHUS TOMAIIHUX KUBOTHBIX. COPT, IOPOAA, IITAMM.

CoBpeMeHHbIE METO/IbI CeNeKIIMU. MaccoBbIil 1 UHAUBUAYATbHBIA OTOOPHI B CEJIEKIHH
pacTeHHi M KUBOTHbIX. OlleHKa B3KcTepbepa. bBIM3KOPOJACTBEHHOE CKpEIIMBaHUE —
uHOpuauHT. Yucras auHus. CKperuBaHue YucThIX TUHUMA. ['eTepo3uc, wiu rubpuanas cuia.
HeponctBenHoe ckpemmBanue — ayTOpuamar. OTmaneHHas THOPHIM3ANUS U €€ YCIEXH.
HckyccTBeHHBIM MyTareHe3 U MOJIy4eHHE MOJIMILUIOUAOB. JJOCTHKEHUsI CENEKIMH PACTEHU,
YKUBOTHBIX U MUKPOOPTraHU3MOB.

buorexHosorus Kak oTpaciab MPOM3BOACTBA. ['€HHas MHXKEHEpHs. DTalbl CO3AaHUs
pexomOunantHoil JIHK u Tpancrennsix opranun3moB. Kierounas unxenepus. Knetounsie
KYJbTYpHI. MuUKpOKIOHaIbHOE pa3MHOXKEHUE pacTeHui. KionupoBanue
BBICOKOITPOYKTUBHBIX CEJIbCKOXO3SHCTBEHHBIX OPraHU3MOB. DKOJIOIMYECKHE M ITHUECKUE
npo6sieMbl. MO — renetTndecku MOAU(PHUIIMPOBAHHBIE OPTAHU3MBI.

JemoHncTpanuu:

[Toptpetsr: H.W. BaBunos, 1.B. Muuypum, I'./[. Kapneuenko, M.®. Banos.

Tabmuubl u cxembl: kKapra «L{eHTphI MPOUCXOKICHUSI U MHOTO00pa3usi KyJIbTYPHBIX
pactenui», «llopoapl AOMamIHUX  KUBOTHBIX», «CopTa KYJIbTYpPHBIX PACTEHHI,
«Otnanennas tubpuauzanus», «PaboTel akamemuka M.®. WBanoBay, «l[lomummongusy,
«O0beKThI OnoTexHONOruNY, «KitleTounsle KyapTypbl U KJIOHUpOBaHUE», «KoHCTpynpoBaHue
U TIEPEHOC T€HOB, XPOMOCOM.

Ob6opynoBaHue: MyJISKU IUIOZ0B U KOPHEIUIONOB JTUKUX (OPM U KYJIBTYpPHBIX COPTOB
pacrenui, repOapuit «CenbCKOX035HCTBEHHBIE PACTCHUSI.

JlabopaTopHbIe U IpaKTHYeCKHe PadoThI:

Oxkckypeusi «OCHOBHbBIE METO/Bl U JOCTHKEHUSI CEJIEKIIUU PACTEHUH M KMBOTHBIX (Ha
CEJIEKLIMOHHYIO CTaHLUIO, IIJIEMEHHYIO ()epMy, COPTOUCTIBITATENIbHBIA Y4aCTOK, B TEIUIMYHOE
X035IHCTBO, 1a00paTOPUIO arpOYHUBEPCUTETA WIIM HAYUYHOTO LIEHTPA)».

11-i kaace

Tema 1. DBoOMOHHAS OMOJIOTHS.

[Ipennocbuiku BO3HUKHOBEHHS 3BOJIIOLIMOHHOW TEOPUHU. DBOJIIOIMOHHAS TEOPUS U €€
MecTO B OMOJI0ruU. BiysHue 3BOMIONIMOHHOM TEOPHH HA pa3BUTHE OMOJIOTHU U IPYTUX HAYK.

CuzerenbcTBa 3BoMONMH. [laneoHToMOrMYECKHE: TOCIEN0BATENLHOCTD IOSBICHUS
BUJOB B TMAJICOHTOJIOTHYECKON JeTonmucH, nepexoansie (opmel. buoreorpapuyeckue:
CXOJICTBO U paznnyue payH u Gpyiop MaTEpPUKOB U OCTPOBOB.

OMOPHOJIOTHUECKHUE: CXO/CTBA U Pa3InyMsi SMOPUOHOB Pa3HBIX BUIOB MO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTHYHbBIE, AHAJOTUYHbIE, PYAUMEHTapHbIE OpraHbI,
aTaBU3Mbl. MOJIEKYIIpHO-OMOXUMHUYECKHE: CXOACTBO MEXaHH3MOB HACJIEJCTBEHHOCTH U
OCHOBHBIX METabOIMUECKUX ITyTeH y BCEX OpraHu3MOB.

OpomtonmonHas Tteopus Y. [lapsuna. IIpennochuiku BO3HUKHOBEHHUS JapBHHH3MA.
JIBuokymiye Ccuiabl 3BOJIONMU BHAOB 1O JlapBuHy (M30BITOUHOE pPa3MHOXKEHUE TMpU
OTPaHUYEHHOCTH PECYpPCOB, HEOIpeJesieHHas M3MEHUMBOCTh, OOpb0a 3a CyIIeCTBOBaHHE,
€CTECTBEHHBIN OTOOD).

Cunrernueckas teopus 3osmonuu (CTO) u ee 0CHOBHBIE TIOJIOKEHUS.



MuxkposBomtonus. [lonynanusa kak eIMHULA BUAA U IBOJIIOLUU.

JBmxyume cuibl (pakTopbl) IBOIOLUM BUJIOB B NMpHpoe. MyTallMOHHBINA Ipoiecc U
KOMOWHATHBHAsT W3MEHYMBOCTh. l[lomynsnuoHHbIE BOJHBI W jApeid renoB. M3omsuus u
MUTIpanus.

EcrectBenHblil 0TO0p — Hampamisommii gaktop 3Bomonnnd. ®opMbl €CTECTBEHHOTO
otbopa.

[TpucniocoONEHHOCT, ~ OpPraHU3MOB  Kak  pe3ynbrar  3Boitouud.  I[Ipumepsl
npucnocoOIeHni y opraHu3MoB. ApoMop(O3bl U UAHOAJANTALIUY.

Bun u Bupgoo6pazoBanue. Kputepun Buga. OcHOBHBIE (OpMBI BUA00OPa30BaHUS:
reorpapuueckoe, 3K0JI0rHueCcKoe.

MaxponsBosrorusi. PopMbl IBOIIONUH: (UIETHYECKAs!, TUBEPreHTHAsI, KOHBEpreHTHas,
napaiensHas. HeoGpatumocTs 3Bomonuu.

[IpoucxoxaeHue OT  HeCHEUUAIM3UPOBAaHHBIX  mpeakoB. Ilporpeccupyromas
crenuanu3anys. AganTuBHas paauanys.

JdemMoHcTpaumMu:

[Toprpetsr: K. JIunneit, XK.b. Jlamapk, Y. lapsun, B.O. Kosanesckuii, K.M. bap, O.
I'exkenb, @. Miomep, A.H. CeBeprios.

Tabmuubl u cxembl: «Pa3BuTHe OpraHuueckoro Mupa Ha 3emie», «3apofblIn
MO3BOHOYHBIX JKMBOTHBIX», «Apxeontepukc», «Popmbl OOpbOBl 32 CYLIECTBOBAHUEY,
«EctectBennslit  0TOOp», «MHOroo0pasue copTroB pacTeHuil», «MHoroobpaszue Mnopox
KHUBOTHBIX»,  «[lomymsimum»,  «MyTanoHHass  W3MEHYMBOCTB»,  «ApoMop(do3bI»,
«Mnnoanantanuny», «O0wmas aerenepauusy», «JBuwkxymye cuibl 3Boaonun», «Kapra-cxema
mapupyra nyremectsus Y. lapsunay», «boprba 3a cymiecrBoBanue», «lIprucrnoco6ieHHOCTb
OpraHu3MoBy, «I'eorpaduueckoe Bu1000pazoBaHue», « IKOJIOTHIECKOE BUI000pa30BAHUE.

O6opynoBaHue: KOJUIEKIMSI HAaCEKOMBIX C pa3jiMYHbIMM THUIIAMH OKpacku, Habop
IUIO/IOB M CeMsH, KoJuleKus «IIpumepsl 3alUTHBIX TPUCTIOCOOIEHNUHN Y )KUBOTHBIX», MOJIENb
«OCHOBHBIE HaNpaBIEHUS 3BONIOLUN», 00beMHas Mojenb «CTpoeHue TroJIOBHOTO MO3ra
MIO3BOHOYHBIX».

buoreorpapuyeckas kapra mupa, Kosekuus «Dopmbl COXpPaHHOCTH HCKOMAEMbIX
JKUBOTHBIX M pacTeHHW», Mojenb-ammukanusa «llepekpect XpoMocom», BIaKHbIE
npenapatsl «Pa3BuTHe HacekoMoro», «Pa3BuTHe JIATYLIKKW», MUKporpenapaTr «/{po3oduar
(HopMa, MyTaluu GOPMBI KPbUIBEB U OKPACKH TEJIA).

JlabopaTopHble ¥ pakTHYeCKHe PadoThI:

JlaGopatopHnas padota Ne 1. «CpaBHeHuUE BHIOB 110 MOP(OIOTHIECKOMY KPUTEPHION.

JlaGopatopnast pabora Ne 2. «OnucaHue NPHUCTIOCOOJICHHOCTH OpraHu3Ma Hu ee
OTHOCHUTEJIBHOTO XapaKkTepay.

Tema 2. Bo3HnkHOBeHHME M pa3BUTHE )KU3HU Ha 3emiie.

JloHayuHblE  TNpeACTaBIEHUS O  3apOKIEHUM JKU3HM. HayuHbple  rumoresbl
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: aOuoreHe3 M MaHcrepMus. XUMHUYECKas SBOJIOIMS.
AOHOTeHHBI CHHTE3 OPraHMYECKUX BEIIECTB M3 HEOPraHWYECKHX. DKCIEPHUMEHTAIbHOE
MOJATBEPXKJIEHUE XUMHUYECKON sBomonmu. HauyanbHble 3Tambl OMOIOTMYECKON 3BOJIOLUU.
['unoreza PHK-mupa. ®opmupoBanue MeMOpaHHBIX CTPYKTYp H  BO3HUKHOBEHHE
npoTtokieTku. [lepBeie KiIeTkH M UX 3BooLUA. POPMUPOBAHNWE OCHOBHBIX T'PYMI >KHUBBIX
OpraHU3MOB.

PasButne xn3Hm Ha 3emse mo 3paM W nepuogaM. Karapxein. Apxeiuckas u
npoTepo3oiickas 3pbl. [laneo3oiickas spa M ee MepHoAbl: KeMOPHICKUN, OPIOBHKCKHIA,
CUJTYPUICKUH, J€BOHCKUN, KAMEHHOYTOJIbHBIN, IEPMCKHIA.

Me3030iiCKas dpa U €€ IepUOAbL: TPHACOBBIN, IOPCKUH, MEJIIOBOM.

Kaiino3zoiickas 3pa 1 ee nmepro/ibl: MajJeoreHOBbIN, HEOT€HOBBIN, aHTPOIIOT€HOBBIM.



XapakTepucTUKa KJIMMaTa U Te0JOrMuecKux mpoueccoB. OCHOBHBIE 3Tallbl 3BOJIIOIUU
pPacTUTEIBHOTO M >KUBOTHOTO Mupa. ApoMopho3bl y pacTeHHil M >KMBOTHBIX. [losiBiieHue,
pacuBeT ¥ BEIMUPAHHE TPYII KUBBIX OPTaHU3MOB.

Cucrema  OpraHM4YecKoro Mupa Kak  oOTpaxeHue dBomolud. OCHOBHBIE
CUCTEMATUYECKUE TPYIIIIbI OPIaHU3MOB.

OBoJIOIUsl 4YejoBeKa. AHTPONOJIOTHs Kak Hayka. Pas3BuTHe mpelncTaBiIeHH O
IIPOUCXOXKICHUN YejoBeka. MeToapl u3ydyeHHs aHTpomnoreHe3a. CXOACTBa U pa3iIuyuus
YyeJloBeKa U )KMBOTHBIX. CHCTEMATHYECKOE MOI0KEHHE YEJIOBEKa.

JBwxymme cuibsl (pakTopbl) aHTponoreHesa. HaciencTBeHHas HM3MEHYHBOCTh U
ecTecTBeHHbI 0TOOp. OOuiecTBeHHbI 00pa3 >KU3HU, HU3TOTOBJICHHE OpYIUH Tpyza,
MBILLIEHUE, PEYb.

OcHOBHBIE CTaIUM U BETBH 3BOJIOIMHU YEJIOBEKA: aBCTPAJIONMUTEKH, UeTOBEK yMeblii,
Yenosek mnpsaMoxonsamui, YemoBek Heanaepranbckui, YenmoBek pasymubiil. Haxonxm
HCKOMAeMbIX OCTaTKOB, BpEeMs CYIIECTBOBaHHUsA, OOJacThb pacmpocTpaHeHus, o0beM
rOJIOBHOT'O MO3ra, 00pa3 *HU3HU, OPYIUSL.

Yenoseueckue packl. OCHOBHBIE OOJBIINE Pachl: EBPOIIEONIHAS (€Bpa3uiicKasi), HETpo-
aBCcTpajlioujiHas (PKBaTOpHaJIbHAs), MOHTOJIOUJHAsA (a3uMaTCKO-aMepuKaHcKas). UYepTol
MPUCTIOCOOJICHHOCTH TPEACTaBUTEICH YEIOBEYECKUX pac K YCIOBUSAM CYIIECTBOBAHUS.
EnunctBo uenoBeueckux pac. Kpuruka pacuzma.

JdeMoHcTpanum:

[Toptpetsr: @. Penu, JI. Ilactep, A.W. Onapun, C. Mumnep, I'. FOpu, Y. JlapBun.

Tabmuet u  cxembl: «Bo3uukHoBenue ConHeyHOW — cuctembl», «PaszButue
OpraHMuYecKoro mMupa», «PacturtenbHas kierka», «OKuBoTHas kierka», «[IlpokapuoTnueckas
KJeTka», «COBpeMeHHasi CUCTeMa OpraHMYecKoro Mupa», «CpaBHEeHHE aHATOMUYECKHX YepT
CTPOCHMSI  4YEJOBEKa M  YEJIOBEKOOOPa3HBIX  00E3bsHY, «OcHOBHBIE ~ MecTa
MAJIEOHTOJIOTUYECKMX HAXOJOK IPEJKOB COBPEMEHHOIO 4e€JIOBEKa», «/IpeBHeilmne mroamn»,
«/IpeBHue moan», «IlepBble COBpeMEHHBIE IO, «HeI0BEYECKHE PAChD».

Ob6opynoBanue: Mymspku  «lIporcxoxaeHue uyenoBeka» (OIOCTBI aBCTPAJIONUTEKA,
MUTEKAaHTPOIa, HEaHJEepTalblla, KPOMAHbOHIA), CIENKH WM H300paKEHUS KaMEHHBIX
OpyIHil IepBOOBITHOTO YeIoBeKa (KaMHU-YOIIIEphl, pyOuia, ckpebia), FeOXpOoHOIOrn4ecKas
Tabnunua, KoyeKus «PopMbl COXpaHHOCTH UCKOMAEMbIX )KUBOTHBIX U PACTEHUI».

JlabopaTopHbIie U IpaKTHYeCKHe PadoThI:

[MpakTuueckas padbora Ne 1. «/3yueHne UCKOMaeMbIX OCTAaTKOB PACTEHUN M KUBOTHBIX
B KOJUIEKIIUSAX».

OKcKypcus «IBOJIOLNS OpraHUYeCKOro Mupa Ha 3emJie» (B €CTECTBEHHO-HAyUHBINH WU
KpaeBeAUECKUN My3€eil).

Tema 3. Opranusmbl U OKpPY:Kalolas cpeaa.

OKkonorusi Kak HayKka. 3aJaud M pas3feiibl 3KOJOTMU. MeToAbl HKOJIOTMUYECKHUX
HCCJIEJOBaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOuWTaHMs  OpPraHM3MOB:  BOJHAs, HA3e€MHO-BO3JYIIHAs, IOYBEHHas,
BHYTpUOpPraHU3MEHHasl.

Okonoruyeckue (akropsl. Kiaccudukamus sKooruueckux (GakTopoB: aOMOTHYECKHUE,
OMOTHYECKUE U aHTPOIOreHHbIe. JlelicTBHE IKOJIOTHYECKUX (PaKTOPOB HA OPraHU3MBI.

AbGuoTtnueckue (QaxkToOpbl: CBET, TeMIepaTypa, BiIaxHOCTb. doTonepuoausm.
[TpucniocoOnenust opraHu3MoOB K JeWCTBHIO aOuoTHueckux (axtopoB. buomornueckue
PUTMBL.

buotnueckne Qakropel. Buabl OWOTHYECKHMX B3aMMOJCHCTBUH: KOHKYPEHITHA,
XHUIIHUYECTBO, CcUMOM03 U ero ¢opwmbl. IlapasuTusm, Koomepamusi, MYyTYaJlu3M,
KOMMEHCAJIN3M (KBapTUPAHCTBO, HAXJICOHUYECTBO). AMEHCAIM3M, HEUTpan3M. 3HAUYCHHE



OMOTMYECKUX  B3aUMOACWCTBUM /I  CYIIECTBOBAHUS OPraHU3MOB B  IPUPOIHBIX
coo00I11IecTBaxX.

OKOJIOTUYECKUE XApAaKTEPUCTUKU MNOMyisiiui. OCHOBHBIE IOKA3aTeNM MOIYJISLHMU:
YHUCIIEHHOCTb, IJIOTHOCTh, POXIAEMOCTb, CMEpPTHOCTb, MPHUPOCT, Murpauus. JuHamuka
YUCJIEHHOCTHU NOMYJIALUU U €€ PeryJIsiusl.

JdemMoHcTpaumMu:

[Toptpetsr: A. I'ym6oapaT, K.®. Pynse, O. ['ekkens.

Tabmuier u  cxembl: kapTa «lIpupomgnbie 30HBI 3emiun», «Cpeabl OOUTaHUS
opranusmMoBy, «Potonepuoausm», «llonynauun», «3aKOHOMEPHOCTH POCTA YUCIEHHOCTH
nomymsiuuu uHpy3opun-Tyenskn», «llumessie nenm».

JlabopaTopHblie U NpaKkTHYeCKHe PadoThI:

JlaGopaTopnas pabora Ne 3. «Mopdosoruueckiue 0COOCHHOCTH PacTEHUN M3 Pa3HBIX
MeCT OOUTaHUSI.

JlaboparopHas pabota Ne 4. «BrnusHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEyCa.

[Tpaktnueckast pabora Ne 2. «llomcuer MIOTHOCTH MOMYJSLMI pa3HBIX BUIOB

pacTeHuit».
Tema 4. Coo011ecTBa H IK0JOrHYeCKHe CHCTEMBI.
CooOmiectBo  opranu3MoB —  OuoneHo3. CTpykTypbl OHOIIEHO3a: BHJIOBaf,

pOCTpaHCTBEHHAsI, Tpoduueckas (mumieBas). Bunsr-noMmuHanTel. CBsi3M B OHOIIEHO3E.

Dkonoruyeckne cuctembl (dKocuctembl). [lonsaTue 06 3xocucTeMe U OHOreoIeHo3e.
@OYHKIMOHAIbHbBIE KOMIIOHEHTBl SKOCHUCTEMbI: MPOAYLEHThl, KOHCYMEHTbI, PpPEIYLEHTHI.
KpyroBopoT BemiecTB W MOTOK HEPrUU B 3Kocucteme. Tpoduueckue (MUIIEBbIE) YPOBHU
skocucTteMbl. [lumeBbie nenu u cetd. OCHOBHBIE IOKa3aTead AKOCHUCTEMBI: OMoMacca,
OPOAYKIMS. DKOJIOTHYECKUE MUPAMUAbL: MPOAYKIMH, YUCIEHHOCTH, OnMomacchl. CBoiicTBa
HKOCHCTEM: YCTOMYMBOCTD, CAMOPEryJIaLus, pazButue. CyKieccus.

ITpuponHbIE DKOCUCTEMBI. DKOCHUCTEMBI 03€p M PpEK. OJKOCHUCTEMA XBOWHOIO WM
IIMPOKOJINCTBEHHOTO JIEca.

AHTpONOreHHbIE SKOCHCTEMBI. ATPOIKOCHCTEMBI. Y pOoskocucTeMbl. buonornueckoe u
XO035ICTBEHHOE 3HaYEHHE arpO3KOCHUCTEM U YPOOIKOCUCTEM.

buopasznoobpazue  kak  ¢dakrop  yctoiumBoctM  3KocucteM.  CoxpaHeHHe
OMOJIOTMYECKOT0 pa3HOOOpa3us Ha 3emiie.

VYuenue B.M. Bepnanckoro o Guoctepe. I'panuiibl, coctaB u cTpykTypa Ouochepsl.
Kupoe BemectBo u ero @yHkuuu. OcodeHHOCTH OMocheprl Kak TriI00anbHOM 3KOCHCTEMBI.
JluHaMuyeckoe paBHOBecHe U oOpaTHas cBs3b B Onochepe.

KpyroBopoTbl BemecTB U OMOT€OXMMHUYECKHE LHMKIBI AJIEMEHTOB (yIyiepojia, a3oTa).
3oHanbHOCTH OuOochepsl. OCHOBHBIE OMOMBI CYIITH.

YenoBeuectBO B Oumochepe 3emnau. AHTpONOreHHbIE W3MEHEHHUS B Owuocdepe.
['moGanbHbIE SKOJIOTHUECKUE TPOOIIEMBI.

CocymiecTBoBaHM€e NpUpOAbl U yenoBedecTBa. CoxpaHeHHe OMopazHOOOpas3us Kak
OCHOBa yCTOWYMBOCTH Ouocdepsl. OCHOBa palMOHAIBHOTO YIPABICHUS NPUPOIHBIMU
pecypcaMM U UX UCIIONIb30BaHUE. JlOCTHKEeHNS OMOJIOTUU U OXpaHa MPUPOIbL.

JdemoHcTpaumu:

[Toptpetsr: A. JIx. Teraciu, B.H. Cykaues, B.W. Bepnaackuii.

Tabmuubt u  cxemsl: «[lumeBbie nenu», «buolEHO3: cocTaB M CTPYKTypay,
«IIpuponnsie coobmecTBay, «llemn mutanus», «Ikojgornueckas nupamunaa», «buocdepa u
4eJI0BEK», «IJKOCHUCTEMA IIMPOKOJUCTBEHHOIO Jiecay, «IKOCHUCTEMA XBONHOTO Jiecay,
«buoueno3 Bogoemay, «ArporeHo3», «lIpumepHble aHTPONOreHHbIE BO3JCHCTBHS Ha
IpUpoay», «BaxHeHIIne UCTOYHMKYU 3arpsi3HEHMsI BO3JyXa U I'PYHTOBBIX BOI», «[louBa —
BaKHEHWINAss cocTaBisronias Ouocheprl», «PakTopsl Aerpafanuu MmouBy», «llapHUKOBBIM
apdexT», «DPakTOpsl PATUOAKTUBHOTO 3arps3HeHus Ouocdepr», «OOmas CcTpykTypa



ouocheprr», «Pacnpocrpanenue xu3zHu B Ouochepe», «O30HOBBI 3KpaH Ouocheps»,
«Kpyrosopot yriepoaa B 6uocdepe», «KpyroBopor azora B mpupoae».

«PacturenbHble
CEIbCKOXO35MCTBEHHBIX KYJIBTYDPY,

O6opynoBanue:

co00I1IeCTBAY,

MOACIb-allIlJInKa s
KOJICKIIUH

«Tunuaneie
«buoreno3,
repbapuu W KOJUIGKIIMM PACTEHUH W JKUBOTHBIX,

OHOIICHO3BIY,
«Bpenurenu

repoapuii
Ba)KHEUIIINX

OPUHAAJISKAIIME K pPa3sHbIM JKOJIOTMYECKUM TIpymnaM ojaHoro Buzaa, KpacHas knura
Poccuiickoit @denepanuu, n300pakeHUs OXpaHIEMbIX BUI0OB PACTEHUIN U )KUBOTHBIX.

TemaTHueckoe IJIAaHUPOBaHUE

10-ii kacc
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne | HammeHoBaHue (wnppoBbIe)
n/ | pasienioB M TeM | Beer | Kontpoann |IpakTHueck 00pazoBaTelbHbIe
T | MporpaMMbl 0 bie paboThl | Me paGoThI pecypeb
bu6mmorexa ®I'NC «Mos
1 Buomorus kak 2 05 mkosa» — lesson.academy-
HayKa ’ content.myschool.edu.ru/06/
10
bubmuoreka ®I'IC «Mos
5 JXKuBble CUCTEMBI U 1 mkouiay — lesson.academy-
UX OpraHu3aIus content.myschool.edu.ru/06/
10
X uMIecKHi Tpenaxep «Ob6mako
3 | cocras u croocuue | 8 1 3HaHuW». buonorus.
p 10 xmacc, OO0 «DPu3NKOH
KIIETKU a6
ONEeKTPOHHBIN
o0pa3oBaTeNnbHBIN pecypc
«/lomarniHue 3agaHus.
4 KuznenestenbHOC 5 Cpennee oOmiee
Th KIIETKU oOpa3zoBanue. buonorusy,
10-11 xmacc, AO
«3naTeancTBO
"IIpocBenienue"»
PazMHOXkeHUE U
WHINBUTyaIbHOE
5 JUBHILY 5 1
pa3BUTHE
OpPTaHHU3MOB
HacnencrBenHocTt
6 |b UM U3MEHUYUBOCTL |8 15
OpPTaHHU3MOB
Ceneknus
OpTaHU3MOB.
7 3
OcHOBBI
OMOTEXHOJIOTUHU




8 |IloBTOpenue 1
OBILEE
KOJIMYECTBO
YACOBIIO 34 0 4
[TPOT'PAMME
11-i k1acc
e HaumenoBanu | KosimuecTBo yacos
11/- € pa3[iesioB H JuaexkTpoHHbIe (HU(poBbHIE)
TeM Beer | KontposbHbl | IIpaKTHYECKH | gGpazoaTesibHbIE pecypeh
" | uporpammbr | © e pa6oThI e paboThl
bubmuorexa ®I'UC «Most
1 DBOJIIOIIMOHHAS 9 1 mkosay — lesson.academy-
ouoorus content.myschool.edu.ru/06/1
1
Bo3HnkHOBEHU bubnuorexa ®I'UC «Most
o |empassutHe 9 15 mKoja» — lesson.academy-
KU3HHU Ha ' content.myschool.edu.ru/06/1
3emie 1
OPIaH3MAL I Tpenaxep «Obmako
3 01? xaromas |5 1 3HaHUW». buosorus.
c gya m 11 ximacc, OO0 «DuznkoH
pedl JIa6»
ONEKTPOHHBIN
00pa3oBaTenbHbBIN pecypc
CooGmecTsa i «JlomairHue 3agaHusl.
4  |skonoruueckue |9 Cpemmnee obmee
CHCTEML oOpa3zoBanue. buonorusy,
10-11 xmacc, AO
«3narenscTBO
"[Ipocsemienue"»
5 |IloBTOpenue 2
OBILEE
KOJIMYECTBO
YACOBIIO 34 0 4
I[TPOTPAMME
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