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®enepanbHas paboyas nporpamma 1no yueoHomy npeamety «buonorusy» (0a30BblIit
ypoBeHb) (mpeameTHas oOnactb «EcrecTBeHHO-HaydHBIE MpEaAMEThI») (danee
COOTBETCTBEHHO — Mporpamma 1o OHOJIOTHUH, OWOJIOTHSA) BKIIOYAET MOSICHUTEIHHYIO
3aIlMCKy, Coep)KaHue OOy4YeHUs, IUIAHUPYEMBbIE Ppe3ylbTaTbl OCBOCHHUS IMPOTPAMMBI
1o OMOJIOTHH, TEMAaTHYECKOE IJIAHUPOBAHHUE.

[losicHutenpHas 3amucKa OTpakaeT OOIIMe LETH U 3aJadd U3ydeHHs] OMOJIOTHUH,
XapaKTEPUCTUKY TICUXOJOTUYECKUX MPEANOCHIIOK K €€ HM3y4YeHHMIO 00Yy4arollMMUCH,
MECTO B CTPYKType Y4YeOHOro IJlaHa, a TaKXe MOAXOAbl K OTOOpYy CoAep aHws,
K OTIPEJICIICHHUIO IJIAHUPYEMbIX PE3YJIbTAaTOB.

Copepxanne  OOy4deHHs] pPacKpbhIBaeT COAEpKATENbHBIE JUHHUH, KOTOPBIC
npeajaraloTcs JUisi 005S3aTeIbHOTO M3YYEHHUS! B KaXKJOM KJIacCe Ha YPOBHE CpPEIHEro
obmrero o6pa3oBaHmsL.

[InanupyemMble pe3yiabTaThl OCBOEHHUS MPOrpaMMbl MO OHOJIOTMHM BKJIIOYAIOT
JUYHOCTHBIE, METAlpeIMETHBIC PEe3yNbTaThl 3a BECh IMEPHOJ] OOY4YeHHsS Ha YpOBHE
cpenHero oOmero oOpa3oBaHMs, a TakXKe MPEIMETHbIE JOCTHKEHHsI O00YyYaroIerocs
3a KaXJIbIil TOJ] OOy4EHHS.

HOACHUTEJBHAA 3AIIUCKA

IIpu paspaboTke mporpaMMbl 1O OHWOJOTHH  TEOPETUUYECKYID  OCHOBY
JUTSL OTIPENICTICHUS TTOIX00B K (DOPMUPOBAHUIO COACPKAaHUS YIeOHOTO MpeaMeTa
«buonorus»  cocraBuIM: KOHIIENITyaIbHbIE ITOJIOKEHHUS OI'oC COO
0 B3aMMOOOYCIIOBJICHHOCTH II€JIeH, ColepKaHusl, pe3yIbTaTOB 00y4YeHUsI U TpeOOBaHUN
K YPOBHIO TIOJITOTOBKH BBIMMYCKHUKOB, TOJIOKCHHUS 00 OOMMX IENsSX W TMPUHIIUTIAX,
XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSIHHE CUCTEMbI CpeHero oO0Iiero oopa3oBaHus
B Poccuiickoit denepaninu, a Takke MOJIOKEHUS O crienudrke OMOI0THH, €€ 3HAUCHUH
B TIO3HAHUH JKUBOH MPUPOJIBI U 00ECIICYCHUH CYIIICCTBOBAHMS YEJIOBEYECKOTO OOIIECTBA.
CoryacHO Ha3BaHHBIM TIOJIOKEHHSIM OMpENeNieHbl OCHOBHBbIC (YHKIUU TPOTPAMMBbI
1o OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma mo Ouosioruu Aa€T MpECTaBICHHE O IeNsaX, 00 o0Iiei crpareruu
0o0y4eHHs, BOCIIUTAHUSA M PA3BUTUS OOYYAIOIIMXCA CPEACTBAMH y4e€OHOTO MpeameTa
«buonorusy, ompenenseT o0sA3aTENbHOE MPEIMETHOE COJIEp)KaHHE, €r0 CTPYKTYpY,
pacmpeenieHre 1o pasjiesiaM U TeMaM, PeKOMEHAYEMYIO TIOCIIeIOBATEIbHOCTh U3YUCHUS
y4eOHOTO MaTepHaa ¢ y9éTOM MEKITPEAMETHBIX M BHYTPUIIPEAMETHBIX CBS3CH, JIOTHKU
00pa3oBaTerbHOTO MPOIIecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaronuxcs.

B mporpamme mo OHMOJOTHM TaKXKe YYHUTHIBAIOTCS TPEOOBAaHUS K IUIAHUPYEMBIM
JUYHOCTHBIM, METAaNpeIMETHBIM U  TPEAMETHBIM  pe3yJbTaraM  OOy4YeHUS
B ()OPMHUPOBAHUU OCHOBHBIX BHJIOB YYCOHO-TIO3HABATEIBHOU NEATEILHOCTH/Yy4eOHBIX
JEHUCTBUN 00YJarONTUXCS TI0 OCBOCHHIO COJIEPKaHUs OMOJIOTHYECKOTO 00pa30BaHMSI.

B mporpamme mo Owmonorum (10-11 kmaccel, 0a30BBIH ypOBEHB) peaM30BaH
MPUHITUI MPEEMCTBEHHOCTH B M3YYECHHHM OMOJIOTHH, OJiaromaps 4eMmy B He



denepanbhas pabouast mporpamma | buosorus. 1011 knaccel (0a30BbIH YpPOBCHB)

IPOCMATPUBAETCS HAMMPABIEHHOCTh HA PA3BUTUE 3HAHUMN, CBSI3aHHBIX C (POPMUPOBAHUEM
€CTECTBCHHO-HAYYHOTO  MHPOBO33PCHHUSA, IIEHHOCTHBIX OpPWEHTAIMH  JINYHOCTH,
HKOJIOTHYECKOTO MBIIIJICHUS, TIPEICTABICHUNA O 3JJOPOBOM 00pa3e KU3HU U OCPEKHBIM
OTHOIIIEHWEM K OKpYyKammier mnpupomaHou cpene. [losTomy Hapsmy ¢ u3ydeHHUEM
0011eONOIOTHUECKUX TEOPHH, a TaKKe 3HAHUH O CTPOCHUHU KUBBIX CHCTEM Pa3HOTO
paHTa M CYIIHOCTH OCHOBHBIX TIPOTEKAOIIMX B HUX TNPOIECCOB B MpoTrpaMme
110 OMOJIOTUY yIeJICHO BHUMAHHWE HCITOJIb30BaHHUIO TIOJYUCHHBIX 3HAHUI B TOBCETHEBHOM
YKU3HH JUTSI PEIICHHS MPUKIIATHBIX 3a71a4, B TOM YHUCIIE: MPOGUIAKTUKN HACIEACTBEHHBIX
3a00JIeBaHUN YETIOBEKa, MEIAMKO-TEHETUYECKOTO KOHCYJIBTHUPOBAHUSA, OOOCHOBAHUS
IKOJIOTUIECKH 11e7IeCO00Pa3HOT0 MOBECHHS B OKPY>KAIOIIEH MPUPOTHON Cpelie, aHaIn3a
BIUSHUS XO3SMCTBEHHOW JEATEIHHOCTH YEJIOBEKAa Ha COCTOSHUE TMPUPOIHBIX U
UCKYCCTBCHHBIX JKOCHUCTEM. YCHJICHHE BHHMAHUSA K TPUKIAJHON HAMpaBICHHOCTH
yuyeOHOoro mnpeamera «buonorus» MNpPOAUKTOBAHO HEOOXOJAUMOCTHIO OO€eCIeUeHus
YCIIOBHM TSI PENICHHS OMHOW W3 aKTyalbHBIX 3a7a4 IIKOJBHOTO OHOJIOTHYECKOTO
oOpa3oBaHusi, KOTOpas MpeJroiaraetT GopMUpPOBaHUE Yy O0OYyYarOUXCSl CIIOCOOHOCTH
aIaNTHPOBATHCS K M3MEHECHUSM TMHAMHYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MHUPA.

[Iporpamma 1O OWONOTHU SIBISETCS OPUEHTHUPOM JIJIsi COCTaBIICHUS pPadOUMX
porpamMm, aBTOPbI KOTOPBIX MOTYT MPEIJIOKUTH CBOM BapHaHT IMOCJIEIOBATEILHOCTH
U3YYCHUSI W CTPYKTYpPbl Y4eOHOTO MaTepwasia, CBO¢ BHUICHHUE IyTell (HOpPMUPOBAHHS
y obOyuaromuxcsi 10—11 kimaccoB mpeAMETHBIX 3HAHUN, YMEHUU U CIIOCOOOB y4eOHOMU
NEATETLHOCTH, a TaKKe METOJAMYCCKUX PEIICHWA 3a/ad BOCIHUTAHHUS W Pa3BUTHSA
cpencTBamu yueOHOTo npeamera «buosorusiy.

buonorus Ha ypoBHE cpelHEero oOIero o0pa3zoBaHusi 3aHUMAeT BaXXHOE MECTO.
On obecnieunBaeT popMUpOBaHUE y OOYHAIOIIUXCS MPEICTABICHUN O HAYYHOU KapTUHE
MUpa, pacmupseT U o0000maeT 3HaHUS O KUBOW MPUPOAE, €€ OTIIMYUTEIHHBIX
MpU3HAaKaX — YPOBHEBOW OpTraHM3AIlMU W DBOJIONHH, CO3MAET YCIOBUS JIS: TMTO3HAHUS
3aKOHOB JKHBOW TMPHUPOJIBI, GOopMUpPOBaHUS (DYHKIIMOHAIEHON TPaMOTHOCTH, HAaBBIKOB
3JI0pOBOTO M O€30MacHOr0 00pa3a »KWU3HHU, IKOJOTHYSCKOTO MBIIIJICHUS, 1IEHHOCTHOTO
OTHOIIEHUS K )KUBOU MTPUPOJIE U YCTIOBEKY.

Bonbioe 3HaueHWe OHWOJOTHS MMEET TAaKXKe JJIA PEHICHUS BOCIUTATEIbHBIX U
Pa3BUBAOIINUX 33/1a4 CpPeAHEro 00Iero oOpa3oBaHUs, COLUATU3ANUUA O0YYarOIIMXCA.
W3ydyenue Onosioruu obecreunBaeT ycloBUs I (OPMHUPOBAHUS MHTEIUICKTYaIbHBIX,
KOMMYHHKAIIMOHHBIX W WH(OPMAIMOHHBIX HABBIKOB, JACTETHYCCKOH KYJIBTYPHI,
CIOCOOCTBYET HWHTErpalui OWOJOTHYCCKUX 3HAHWA C TPEJACTABICHUSMH W3 IPYTHX
y4eOHBIX TPEAMETOB, B YAaCTHOCTH, (PU3UKH, XuUMUKU U reorpaduu. HazpaHHbIe
MIOJIOXKEHUSI O TIPETHA3HAYEHUHN yU4eOHOTO MpeMeTa « BUoIoTus» cOCTaBUIIM OCHOBY JIJISI
OTIpEICJICHUST TIOJXOJI0B K OTOOPY H  CTPYKTYpPUPOBAHHUIO €r0  COJICpP)KaHHUS,
MPEICTABIICHHOTO B IIpOrpamMme 1o OMOJIOTHH.

OT6op conepxanus ydeOHOro mnpeamera «buosiorus» Ha 0a30BOM YpOBHE
OCYIIECTBIEH C MO3UIUH KYJIbTYpOCOOOPA3HOTO TOJIX0/1a, B COOTBETCTBUU C KOTOPHIM
oOydJaroruecs: JTOHKHBI OCBOUTH 3HAHUS W YMEHUS, 3HAUMMBIE I (DOPMHUPOBAHUS
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oOmieil KyJabTyphl, ONpPEAETSIONINe aJeKBaTHOE MOBEACHHE YEIIOBEKA B OKPYXKAroOIIeH
NPUPOAHON Cpene, BOCTpEOOBAaHHBIE B TIOBCEAHEBHOW KU3HM U MPAKTHUCCKOU
nestenpHocTH. Ocoboe MecTo B 3TOM CHUCTEME 3HAHMM 3aHUMAIOT 3JIEMEHTHI
COJlep)KaHusl, KOTOpbIE CIy>)KaT OCHOBOM i (OPMUPOBAHUSA TPEICTaBICHUN
O COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTUHE MHUpPa U ILIEHHOCTHBIX OPUEHTAIUSIX
JUYHOCTH, CITIOCOOCTBYIONTUX TYMaHU3AIMHA ONOJIOTHIECKOTO 00Pa30BaHUS.

CTpykTypupoBaHuE COAEpKaHUA  y4yeOHOro Marepuaisa B IPOrpaMme
no OWOJIOTMM  OCYHIECTBIEHO C YYETOM HIPUOPUTETHOrO 3HAYEHUS 3HAHHM
00 OTIMYUTEIBHBIX OCOOEHHOCTSIX >KHBOW TPHUPOABI, O €€ YpPOBHEBOW OpraHU3alliu
¥ JBOJIIONMHA. B COOTBETCTBUU C ATUM B CTPYKType yueOHOro mpeameta «buomorus
BBIJICJICHBI CJEAYIOLIME COAepXKaTelnbHble JWHUU: «buonorums kak Hayka. Merozasl
Hay4yHOro mo3HaHus», «KieTka kak Owuonornueckas cuctemMa», «OpraHu3Mm Kak
ononoruyeckas cuctemay, «CucreMa U1 MHOrooOpazue OpraHM4ecKOro MHUpay,
«IBOJIIOIUS KUBOU MPUPOABD», « IKOCUCTEMBI U MIPUCYIIIUE UM 3aKOHOMEPHOCTH.

Lens uzydyenus: yueoHoro npeamera «buonorus» Ha 0a30BOM YPOBHE — OBJIAJICHUE
00yYalOIUMUCA 3HAHUSMH O CTPYKTYPHO-(YHKIIMOHAIBHON OpraHU3ali >KUBBIX
CUCTEM pa3HOrO0 paHra W MNPUOOPETEeHHE YMEHH HCIOJb30BaTh JTH 3HAHUS
JUIsi TPAaMOTHBIX JEUCTBUNM B OTHOIIECHUU OOBEKTOB KUBOW MPUPOALI M PEIICHUS
Pa3IMYHBIX )KU3HEHHBIX MTPOOJIEM.

JlocTmkeHue  menu W3YYECHHUS y4e0HOTO npeamera «bunonorus»
Ha 0a30BOM ypOBHE 00ECIEUNBAETCS PELICHUEM CIICAYIOIINX 3a/1ay:

OCBOEHHE 00YYarOUIMMHUCS CUCTEMbI 3HAHUA O OMOJIOTMYECKUX TEOPUSIX, YUEHUSX,
3aKOHaxX, 3aKOHOMEpPHOCTSX, THUIIOTe3aX, MpaBUjaX,  CIYyXKalluX OCHOBO
1utst GOPMHUPOBAHUS MPEJCTABICHUN O €CTECTBEHHO-HAYYHON KapTUHE MUPa, O METOAaxX
HAYYHOTO [MO3HAHUS, CTPOSHNUH, MHOTOOOPa3uU U OCOOCHHOCTSIX JKUBBIX CUCTEM Pa3HOTO
YPOBHSI OpraHW3allid, BBIJAIONIUXCS OTKPBITUAX W COBPEMEHHBIX HCCIEAOBAHUSIX
B OMOJIOTHH;

dbopMupoBaHue y  OOYyYalOIIMXCS  IMO3HABATENBHBIX, HWHTEIUICKTYaJbHBIX
¥ TBOPYECKUX CIIOCOOHOCTEH B MPOIIECCE aHAIN3a IAHHBIX O MYTSIX pa3BUTHS B OUOJIOTHU
Hay4YHBIX B3IJIS0B, UJAEH U MOJIXOJOB K M3YUYECHHUIO JKMBBIX CHUCTEM Pa3HOrO YpOBHS
OpraHu3aIlNy;

CTaHOBJICHHE y OOy4YarOIIMXCcs 00MIeH KyIbTypbl, (DYHKIIMOHATBLHON IPaMOTHOCTH,
pa3BUTHE YMEHUN OOBSACHITH U OILICHUBATH SIBIICHUS OKPYKAIOIIET0 MHpa >KUBOU
MPUPOLI HA OCHOBAHUH 3HAHUH U OTIBITA, TOJYYCHHBIX MPU U3YUECHUU OMOJIOTHY;

dopMupoBaHue y  OOyYarollMXCsi YMEHUH  WUIIOCTPUPOBATH  3HAYEHUE
OMOJIOTMYECKUX 3HAHUW B TMPAKTUYECKOW JEATEIbHOCTH 4YeJOBeKa, pPa3BUTHUH
COBPEMEHHBIX MEAUITMHCKUX TEXHOJIOTHHN M arpoOMOTEXHOJIOTHI;

BOCITUTAaHUE YOEKJAEHHOCTH B BO3MOXKHOCTHM TIO3HAHUS YEJIOBEKOM JKUBOU
MIPUPO/IbI, HEOOXOIUMOCTH OEPEKHOTO OTHOILICHUSI K HEH, COOTIOIEHUS A TUYECKUX HOPM
IIPY MPOBEJICHUN OMOJIOTUUECKHUX UCCIICTOBAHMM;

OCO3HAHME IIEHHOCTH OWOJOTMYECKUX 3HAHWWA JJI1 TIOBBIIMICHUS  YPOBHS
AKOJIOTUYECKOHN KYJIbTYpHI, 11l (GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHHS;
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NpPUMEHEHHE NPUOOPETEHHBIX 3HAHMW M yMEHMH B TIOBCEIHEBHOM KU3HU
JUIS OLIEHKH TIOCTIEICTBUN CBOEH EATEIBHOCTH M0 OTHOIICHHIO K OKpYXKaIoIeh cpeie,
COOCTBEHHOMY 37I0pOBBIO, OOOCHOBaHME M COOJIOACHHE MeEp MNPOPUIAKTUKU
3a00JIeBaHUN.

B cucreme cpegHero oOmero oOpa3zoBaHusi —«buonorus», u3yyaemas
Ha 0a30BOM YPOBHE, SIBIISIETCS 0053aTEIBHBIM YIEOHBIM IPEIMETOM, BXOASAIIUM B COCTAB
npeaMeTHON 001acTh «EcTecTBeHHO-HAYUHbIE TIPEMETBI».

OoO11ee yuCIIO YacoB, PEKOMEHIOBAHHBIX /Ui M3ydeHHUsi Ouojioruu — 67 4Yacos:
B 10 xnacce — 34 yaca (1 yac B Henemo), B 11 kinacce — 33 vaca (1 yac B Hefel0).
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COJAEPXKXAHUE OBYUEHUA

10 KJIIACC

Tema 1. buoJiorusi Kak HayKa

buonorust xak Hayka. CBsi3p OHMOJOTMM C OOUIECTBEHHBIMH, TEXHUYECKUMHU
U IPyTUMU €CTECTBEHHBIMH HayKaMu, puiiocopuen, STUKON, 3CTETUKON U TpaBoM. Poiib
Ouonorun B (POPMUPOBAHUM COBPEMEHHOM HaydyHOM KapTuHbl Mupa. Cucrema
OMOJIOTMYECKHUX HaYK.

MeToapl MO3HAaHUSA JKUBOM NpPUPOIbl (HAOIIOAEHHME, SKCIIEPUMEHT, ONHUCAHHE,
U3MepeHue, KiaccupuKalus, MoIeIUpoBaHIE, CTaTUCTHUECKas 00paboTKa JaHHBIX).

Hemoncmpauyuu:
Ilopmpemuwi: Y. [lapsun, I'. Menaens, H.K. Konbros, [Ix. Yorcon u ®@. Kpuk.
Tabauywl u cxemol: «MeToIbI NO3HAHUS )KMUBOU MPUPOBI.

Jlabopamopnvie u npakmuueckue padoomoi:
[Ipaktuueckas padora Ne 1. «/cnonb30BaHne pazauuHbIX METOI0B IPH U3YYECHHUH

OMOJIOTHYECKUX O0OBEKTOBY.

Tema 2. ’)KuBble cucTeMBbI U UX OPraHHU3ALUSA

XKusble cucteMbl (OMOCHCTEMBI) KAaK NpeaMeT u3ydeHus Ouonoruu. Oriauume
JKUBBIX CHCTEM OT HEOPIaHUYECKOU MPUPOJIBI.

CpoiicTBa OmocucTeM M UX pa3HOOOpas3ue. YPOBHU OpraHU3aluud OUOCHCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBINA, MOMYJISIIMOHHO-BUI0BOM,
AKOCUCTEMHBIN (OMOTreOLeHOTUYECKUI), OnoCchepHBIil.

Hemoncmpauuu:

Tabauywl u cxemovl: «OCHOBHBIC TTPU3HAKH KU3HW», «Y POBHU OpTaHU3AINH KUBOU
PUPOIBD.

Obopyodosanue: moaens monekynsl JIHK.

Tema 3. XuMu4ueckuii COCTaB M CTPOEHUE KJIETKHU

XUMHAYECKUN COCTaB KJIETKA. XHUMHUYECKHUE DIIEMEHTBI: MAaKpPOAJIEMEHTHI,
MHKPO3JIEMEHTHI. BoJla 1 MUHEpaJIbHBIE BEILIECTBA.

@yHKIMK BOABI U MUHEPAJIBHBIX BEMIECTB B KJeTke. [lonnep:;kanue 0CMOTHUYECKOTO
OanaHca.

benku. CoctaB u cTpoeHue O€JIKOB. AMHHOKHCIOTBI — MOHOMEPBI OEJIKOB.
He3aMeHnMble W 3aMEHHUMbIE AMHHOKHCIOTBL. AMHWHOKHUCIOTHBIA COCTaB. YPOBHHU
CTPYKTYpBI O€ITKOBOW MOJIEKYbI (TIepBUYHAS, BTOPUYHAS, TPETUYHAS U YETBEPTUUHAS
CTPYKTypa). XUMUYECKHE CBOMCTBA OeskoB. buonornueckue QyHKIMu OEIKOB.

depmeHTH — Omosormueckue kartanu3aTopbl. CtpoeHue GepMeHTa: aKTUBHBIN
1eHTp, cyocTtpatHas crnenuduanocts. Kodhepmentsl. Butamunbl. Otinudnst hepMeHTOB
OT HEOPraHUYECKUX KaTalln3aToOpPOB.
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VYrieBoapl: MOHOCaxapuibl (TIOKO3a, prbo3a M JIe30KCHpu003a), TUcCaXapuIbl
(caxapo3a, JlakTo3a) W  MoOJMCAaxXxapuabl  (Kpaxmaja, TJMKOIeH, IeJUII0JI03a).
buonornyeckue QyHKIIMM yTIeBOAOB.

Jlunuael: Tpuraunepuanbl, pochonunuabl, crepouasl. ['uapoduibHO-TUIPODOOHBIE
cBoiicTtBa. buonornuyeckue Qynkimu snunuaoB. CpaBHEHHE YIJIEBOJOB, OEJIKOB U
JIMITAJIOB KaK HICTOYHUKOB YHEPTHUH.

Hykneunossie kucnotel: JIHK u PHK. HykneoTuabpl — MOHOMEpPBI HYKJIEMHOBBIX
kucioT. Ctpoenne u ¢pynkuuu JHK. Crpoenune u pynkuun PHK. Bunsr PHK. ATO:
CTpOEHUE U DPYHKIIUH.

[uronorus — Hayka o kjeTke. Knerounas Teopusi — npuMep B3aUMOACHCTBUS UACH
¥ (haKTOB B HAYYHOM MO3HAHUHU. METO/Ibl U3yUeHUS KIETKH.

Krnerka kak uenoctHast kuBas cucrema. OOniMe npu3HAKKA KIETOK: 3aMKHYyTas
Hapy>kHas mMeMOpana, mosiekynbl JIHK kak renetnueckuil ammapar, cuctemMa CHUHTE3a
Oeka.

Tumnbl KJIETOK: 3yKapuoTHuecKkas M Npokapuotuyeckas. OCOOCHHOCTH CTPOCHUS
pokapuoTudecKon kieTku. Knertounas crenka 0akrepuil. CTpoeHUE SyKapuOTUYECKOU
KJIeTKH. OCHOBHBIE OTIIMYMS PACTUTENLHOM, >)KUBOTHOM U TPUOHOM KJIETKHU.

[ToBEepXHOCTHBIE CTPYKTYphl KIETOK — KIETOYHAs CTEHKA, TJIMKOKAJUKC,
ux ¢ynkuuu. Ilnazmatuyeckas memOpana, e€ cBoiictBa u ¢yHkiuu. llurornnazma
u e€ opranounbl. OgHomemOpanHbie opraHounbl kietku: OIIC, ammapat ['ombmxw,
au30cOMbl.  [lolyaBTOHOMHBIE  OpPraHOWABI KJIETKA: MHUTOXOHIAPUH, IUIACTUABL
[IpoucxoxaeHne MUTOXOHIpUH U tiacTuA. Buasl miactun. HeMemOpaHHble OpraHOU bl
KJIETKH: pUOOCOMBI, KJIETOYHBIH IEHTpP, LIEHTPUOJIUA, PECHUYKH, XTYTUKU. DyHKIUU
OpraHouJI0B KJIETKU. BkitoueHus.

SAnpo — perynstopubli 1HeHTp kieTku. CTpoeHue sapa: sjuepHas 000JI0YKa,
KapuoIia3mMa, XpoOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIIETKE.

Jemoncmpavuu:

Ilopmpemuwi: A. JleBenryk, P. I'yk, T. lllpann, M. Illnelinen, P. Bupxos,
Hx. Yorcon, @. Kpuk, M. Yunkuuc, P. ®panxina, K.M. bap.

Jluazpammer: «PacupeneneHue XUMMHUUYECKUX DJIEMEHTOB B HEXKHBOUW IPUPOIELY,
«PacnipeeneHne XUMUYECKUX 3JIEMEHTOB B )KUBOU IPUPOJIE».

Tabnuyvt u cxemovl: «llepuoguyeckass TabiUIla XUMHYECKUX DIIEMEHTOBY,
«CtpoeHue MoOJEKylIbl BOJb», «buocuHTe3 Oenka», «CTpoeHHe MOJEKYJbl Oelkay,
«Ctpoenue pepmentay, «Hyknennossie kuciotsl. JIHK», «Ctpoenne monekynst ATO»,
«CTpoeHue 3yKapuoTHYECKOW KIEeTKW», «CTpoeHUEe >XKMBOTHOM KIETKW», «CTpoeHHe
pacTUTENIbHOU KJIeTKW», «CTpoeHHE NPOKAPUOTHYECKOM KIIeTKn», «CTpoeHue sapa
KJIECTKN», « YTIEBOIBD), «JIMIMUIBIY.

Obopyoosanue: CBETOBOW MHKPOCKOM, OOOpyJIOBaHWUE HJisi TPOBEICHUS
HaOJIIOJICHUM, M3MEPEHHM, JOKCIEPUMEHTOB, MHKPOIpEIapaTbl PacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIJIETOK.
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Jlabopamopnvle u npakmuueckue padomol:

Jlabopatopnast padota Ne 1. «M3yyeHue kaTanuTHUECKOW aKTUBHOCTU (EPMEHTOB
(Ha mpuMepe aMuIa3bl UK KaTanasbl)».

JlabopatopHast pabota Ne 2. «M3yueHne CTpoeHus: KIETOK pacTeHUH, )KUBOTHBIX U
OaKTepHil Moy MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENapaTax U UX OMKCAHUEY.

Tema 4. /KuzHeneATeJIbHOCTH KJIETKH

O6MeH BemiecTB, WIM MeTa00MuM3M. AccUMIIAIUSA (TJIACTUYECKUH OOMEH)
U JUCCUMWUIIALIMS (PHEPreTUUeCKuid OOMEH) — JBE CTOPOHBI EAUHOTO IIpollecca
MeTabonmmu3ma. Ponb 3aKOHOB COXpaHEHHUS BEHIECTB M DHEPrUM B TMOHWMAaHUU
MeTabonmu3ma.

Tuner oOMeHa BemecTB: aBTOTPOGHBIN W rereporpodHbii. Pons depmeHTOB
B OOMEHE BEIIECTB U NMPEBPALICHUU YHEPTUU B KIIETKE.

®dotocunTe3. CBetoBasi U TeMHoBasi ¢asbl doTocunreza. Peakiuu doTocunresa.
OddexTuBHOCTL PoTOCHHTE3a. 3HaUeHHE (DOTOCUHTE3A JIJIs J)KU3HU Ha 3emiie. BiausiHue
YCJIOBUU cpeapl Ha (POTOCHHTE3 M CIOCOOBI TMOBBIMICHUS €r0 MPOJAYKTUBHOCTU
y KYJIbTYPHBIX PacTCHUH.

XeMocHHTE3. XeMOCHUHTE3UPYIOIINE OaKTEpUHU. 3HAUCHUE XEMOCUHTE3a JUIsl )KU3HU
Ha 3eMJIe.

OHepreTuueckuii oOMeH B KJeTke. PacuiemieHne BelIeCcTB, BbIJIEICHUE
U aKKyMYJIUPOBAaHUE DHEPTUHU B KIIETKE. DTallbl SHEPreTUYecKoro oOMeHa. [ ukonms.
bpoxenne u ero Buabl. KuciaopogHoe OKHUCIEHUE, WIM KIECTOYHOE JIbIXAHHE.
OxucnurensHoe pochoprmupoBanue. IPPEKTUBHOCTh SHEPTETUUECKOTO0 OOMEHA.

Peakiuu matpuyHoro cuntesa. ['enernueckas unpopmanus u JJHK. Peanuzanus
TeHEeTHYEeCKOM uHpOpManMu B KIETKe. [ EeHeTHMYecKHil KO U €ero CBOWMCTBA.
Tpanckpuniusi — marpuunbiii cuate3 PHK. Tpancnsmus — 6GuocunTe3 Oenka. DTarmbl
TpaHcisiiuu. KonupoBanue aMuHoKucoT. Posis pubocom B OnocuHTE3e Oerka.

Heknerounsie (Gopmbl ku3HMU — BUPYChl. McTopusi OTKpBITUS BUPYCOB
(A.H. Wanosckuit). OCOOEHHOCTH CTPOCHHUS M JKMU3HEHHOTO IIMKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacteHudl, )KMBOTHBIX M YEJIOBEKA, BBI3IBAEMBIC BUPYCAMHU.
Bupyc ummynoneduiura uyenoBeka (BHUY) — BoszOymurens CIIWla. OOpartnas
TPaHCKPUIIIKS, peBepTa3a U uHTerpasa. [Ipoduinaktuka pacnpocTpaHEeHUsT BUPYCHBIX
3a00JIeBaHU.

Hemoncmpauuu:

Ilopmpemwvi: H.K. Konbos, JI.1. UBanosckuii, K.A. TuMupszes.

Tabnuyvt u cxemwvr: «Tunel nutanus», «Metabonuzm», «MUTOXOHAPUSY,
«HepreTUYecKuii  oOMeH», «XiopomaacT», «®Dorocuntesy, «Crtpoenue JIHK»,
«CtpoeHue u (QPyHKIMOHUpOBaHUE TeHay, «CuHTe3 Oenka», «['€HeTHYeCKHil KOm»,
«Bupycw», «bakrepuodarn», «Ctpoenune u xu3HeHHBbIM 1uka Bupyca CII]/la,
oakTeprodaray, «Pemmmkarus JTHK.

Obopyoosanue: wmopaenu-ammnkanun «Yasoenue JIHK wu  Tpanckpumnims»,
«buocunres 6enka», «CTpoeHue KIeTku», Mojenb cTpykrypsl JJHK.
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Tema 5. Pa3MHO:KeHMe U MHAUBUIYAJbHOE PA3BUTHE OPTraHU3MOB

KiierouHbli UK, WM )KU3HEHHBIN UK KieTkd. UaTepdasa u mutos. I[Iporeccsl,
nporekatoume B uHTepdaze. Permumkanms — peakiuss marpuuHoro cunresa JIHK.
Ctpoenne XxpoMocoM. XpOMOCOMHBIN Ha0Op — KapuOTHIIL. JIUIJTONIHBINA U TallJIONTHBIN
XpPOMOCOMHBIC HaOopbl. XpomaTuipl. [[uTONOrHMYEeCKHE OCHOBBI PAa3MHOXKCHHS H
WHIUBUYaIbHOTO Pa3BUTHS OPraHU3MOB.

Henenne knetku — Muto3. Craguu Murtosza. [Iporieccrl, mpoucxoasiiue Ha pa3HbIX
cTaausX MUTO3a. bruomornueckuii cMpIc MUTO3a.

[Tporpammupyemasi THOENb KIETKHA — allONTO3.

@opMbI pa3MHOXKEHHUS OpraHU3MOB: Oecrnojioe U ToJioBoe. Buabl Oecronoro
Pa3MHOXKEHUS:  JIeJIEHWE HaJBOE, IIOYKOBAHME OJHO- U  MHOTOKJIETOYHBIX,
CIopooOpa3oBaHUe, BEreTaTUBHOE pa3MHOXKeHUEe. VICKyCCTBEHHOE KJIOHUPOBAHHE
OpraHu3MOB, €T0 3HAYCHUE JIJIsI CEJICKIUU.

[TonoBoe pazMHOKEHHE, €r0 OTIUYUS OT OECIIOJIOTO.

Meito3. Craguu wmeno3a. Ilpomeccel, npoucxomsmme Ha CTaausaxX Meno3a.
[ToBenenne xpomocoMm B Mero3ze. Kpoccunrosep. buosiorndecknii cMbICil M 3HaYEHUE
Meno3a.

["ameTorenes — mpoiiecc 0Opa3oBaHUs IMOJIOBBIX KJIETOK y JKMBOTHBIX. [lomoBbie
JKeJe3bl: CEeMEHHUKU U sSsudHuKUA. OOpa3oBaHHe U Pa3BUTHE IMOJIOBBIX KIETOK — ramMeT
(cmepmaTto3ouy, AMIEKIETKa) — crepMaroreHe3 U ooreHe3. OCOOEHHOCTH CTPOCHMS
SIMIEKJIETOK U criepMaTo30uioB. OmmmonotBopenue. [lapreHorenes.

NunuBunyanbHoe — pa3BuTUe  (OHTOreHe3).  OMOpHUOHAJIbHOE  Pa3BUTHE
(omOpuorenes). Jrambl AMOPUOHATIBHOTO PA3BUTHUSI y TIO3BOHOYHBIX >KHUBOTHBIX:
npoOieHue, racTpyJisiius, OpraHOT€HE3. [TocTamOproHaNbHOE pa3BUTHE.

Tunel MOCTAIMOPUOHATIBHOTO PA3BUTHUA: MPSAMOE, HempsMoe (JIMYMHOYHOE). BnusHue
cpenbl Ha pa3BUTUE OPraHu3MoOB, (HAKTOPBI, CHOCOOHBIE BBI3bIBATH BPOKAEHHBIC
YPOZCTBA.

Poct u pa3Butue pacreHnid. OHTOT€HE3 LIBETKOBOTO PACTEHMSI: CTPOEHUE CEMEHH,
CTaJ1H Pa3BUTHSL.

Hemoncmpavuu:

Tabauyvr u  cxemvi: «DOpMBI  Pa3MHOXKEHHSI OpraHuU3MOB», «JIBoitHOE
OIUIOJOTBOPEHUE Y LIBETKOBBIX PACTEHHI», «BeretaTuBHOE pa3sMHOKEHUE PACTEHUNY,
«/lenenue knetku 6akTepuity, « CTpOCHHUE MOJIOBBIX KIETOK», «CTPOSHUE XPOMOCOMBDY,
«Knerounsiii ki, «Pemmmkarmusa JHK», «Mutoszy», «Meios», «IlIpsamoe u Henpsimoe
pazBuTue», «l'amMeToreHe3 y MIICKONMUTAOMIMX M YeloBeKa», «OCHOBHBIE CTaauu
OHTOT€HE3a».

Obopyodosanue: MHUKPOCKOTI, MHUKpOTpenapaThl «CriepMaTo30u1bl
MJICKOTIUTAIOWIETO», <« SlileKkneTka MileKkonuTaromero», «Kapuokunes B kieTkax
KOpEILIKa JIyKa», MarHuTHas MoJeNb-amuinkanus «Jlenenue knerkm», moxens [IHK,
MOJIeNTb MeTa(azHON XPOMOCOMBI.
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Jlabopamopnvle u npakmuueckue padomol:

Jlabopatopnast pabota Ne 3. «HaGnroneHue MuTo3a B KJIETKaX KOHYMKA KOPEIIKa
JyKa Ha TOTOBBIX MUKPOTIpENapaTaxy.

JlabopatopHasi padota Ne 4. «M3yyeHue CTpOCHUs TMOJIOBBIX KJIETOK Ha TOTOBBIX
MUKPOTIpenapaTaxy.

Tema 6. HaciieacTBeHHOCTh M U3MEHYHUBOCTH OPraHU3MOB

[Ipenmer u 3amaum reHetuku. Mcropus pas3Butus reHetuku. Posb nuromoruum
¥ SYMOPHOJIOTHH B CTAHOBJICHUH T'€HETHKU. BKJam pocCHICKUX U 3apyOeKHBIX YUEHBIX
B pa3BUTHE TCHETHUKU. MeToabl T€HETUKH (THOPHUIOJOTHUECCKUN, ITUTOTCHETUYCCKUM,
MOJIEKYISIpHO-TeHETHUEeCKUil). (OCHOBHBIE TE€HETHUYECKHE TMOHATHS. [ eHeTuyeckas
CHMBOJIMKA, UCTIOJIb3yEMAs B CXEMaX CKPEIIUBAHUN.

3aKOHOMEpPHOCTH HAcJeI0BaHUsl MPU3HAKOB, YyCTaHOBIECHHbIe [. Menpaenem.
MoHorubpuiHoe ckpelrBaHue. 3aKOH €IMHO-00pa3usi THOPUIOB MEPBOTO MOKOJICHUS.
[IpaBuno TOMUHHUPOBAHUA. 3aKOH PACIICIUICHUS MPU3HAKOB. [ MITOTE3a YUCTOTHI TaMeT.
[TomHOE 1 HEMOTHOE JOMUHUPOBAHHUE.

JIuruOpuHOE CKpEIIMBaHWE. 3aKOH HE3aBUCHMOTO HACIICIOBAaHMS IPU3HAKOB.
[{uToreHeTHuyeCKue  OCHOBBI ~ JUTHOPHUIHOTO  CKpEIIMBaHMI.  AHaJIU3HPYIOIIEe
ckpenuBanue. lcnonb30BaHWE AaHATM3UPYIOLIETO CKPEIIMBAHUA I OIPEICIICHUS
TE€HOTHIIA OCOOHU.

CuerieHHOe HaclieoBaHue mpu3HakoB. Pabora T. Moprana mo cuerieHHOMY
HACJIEIOBAaHUIO T€HOB. HapymieHne CuerieHust reHOB B PE3YJIbTaTE KPOCCHHTOBEPA.

XpOoMOCOMHas TEOPUS HACIIEICTBEHHOCTH. [ €eHETHUECKUE KapThl.

I'enetuka mojia. XpOMOCOMHOE OIpenesieHue Imoja. AyTOCOMBI M IOJIOBBIE
XpOMOCOMBI. ['oMOraMeTHbIE U TETEPOraMETHBIE OpraHu3Mbl. HacnenoBanme nprus3HaKkos,
CILIETJICHHBIX C MOJIOM.

N3menunBOCTh. BUIBI N3MEHUYNBOCTU: HEHACJICACTBEHHAS U HACJIEACTBEHHAsA. Posib
cpenbl B HEHACJIEICTBEHHOW HM3MEHUYMBOCTU. XapaKTePUCTUKA MOIUPUKAIMOHHOM
W3MEHYMBOCTH. BapuannoHHBIM PO W BapualMoHHas KpuBad. Hopma peakuun
npu3Haka. KojmuecTBEeHHbIE U KaY€CTBEHHBIE PU3HAKKA U X HOpMa peakiuu. CBoMCTBa
MOU(DUKAITMOHHOW U3MEHUYUBOCTH.

HacneactBennas, WM TE€HOTUNHYECKAas, M3MEHUYHMBOCTh. KomOuHaTHBHAS
U3MEHYMBOCTh. Mel03 U MOJOBOM MPOIIECC — OCHOBA KOMOMHATUBHON M3MEHUHUBOCTH.
MytanyonHass u3MeHYuBOCTh. Kraccudukanuss MyTanuil: T€HHbIE, XPOMOCOMHEIE,
reHoMHble. YacTtora W mNpuUyYUMHBL MyTanuil. MyTarenable  (akTopbl. 3aKOH
TOMOJIOTUYECKUX PSAZIOB B HAacaeACTBeHHOM n3MeHnunBoct H.U. BaBumoga.

BuesnepHas Hacie1CTBEHHOCTh U U3MEHYUBOCTb.

I'enetruka yenoBeka. Kapuorumn denopeka. OCHOBHBIC METOAbI TEHETUKH YEJIOBEKA:
TeHEAJIOTUYECKUM, OJM3HEIOBBIN, IIMTOTCHETUUYECKUM, OMOXUMUYECKUHN, MOJICKYJISIPHO-
FeHETUYECKHU. CoBpeMeHHOE ONpeAeIICHUE TeHOTHIIA: MOJIJHOT€HOMHOE
CEKBCHUPOBAHWE, TE€HOTUIUPOBaHHWE, B TOM uucie ¢ nomonpo [I[P-ananu3a.
HacnencrBenHnie 3a001eBaHus YeJIOBEKA: TEHHBIE 00JIE3HU, O0JIE3HU C HACJICACTBEHHOMN
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IPEIPACIONOKEHHOCThIO, XpOMOCOMHbIE Oosie3HH. CoMaTH4ecKHe W TeHepaTHBHBIC
myTtauuu. CtBosoBble KieTKU. IIpuHLUMIBI 310pOBOrO 00pa3a >KWU3HM, AMATHOCTUKH,
npoUIaKTUKA W JIGYECHUS TEHETHYEeCKHX Ooje3Hedl. Meauko-reHeTH4ecKkoe
KOHCYJIbTUPOBaHHE. 3HAYEHNE MEAUIMHCKON T€HETUKU B MPEJOTBPALLECHUN U JICYEHUU
IeHETUYECKUX 3a00JIEBaHUN YEIIOBEKA.

Jemoncmpavyuu:

llopmpemwi: I'. Mennennb, T. Mopran, I'. ne @pus, C.C. UYerBepuKOB,
H.B. Tumodeer-Pecosckuii, H.J. Bapuios.

Tabnuyvt u cxemol: «MOHOTHOPHUIHOE CKPEIIMBAHME W €T0 IUTOICHETHYECKas
OCHOBa», «3aKOH pacUICIJICHHUS M €ro IUTOTCHETHYECKas OCHOBa», «3aKOH YHUCTOTHI
ramer», «JlurubpumHoe ckpenmBanue», «lluTonornyeckue OCHOBBI JUTHOPHUIHOTO
cKpeuBanusa», «Menosy», «B3aumoaencTBue ajienbHBIX TE€HOBY», «l eHeTnueckue
KapThl PACTEHUM, >XMBOTHBIX M 4YelIOBEKa», «['eHeTmka mnomay, «3aKOHOMEPHOCTHU
HACJICIOBAHUS, CIEINICHHOTO ¢ MoJ0oM», «KapruoTumsl yenoBeka U AKUBOTHBIX», «Buisl
U3MEHYUBOCTHY, «MoaudukanmonHas HU3MEHYUBOCTHY, «HacnenoBanue pesyc-
dakTopay, «I'eHeTHKa rpynn KpoBu», «MyTarimoHHass U3MEHUUBOCThY.

Obopydosanue:  MoJenu-anmukanuu  «MOHOTHOPUIHOE  CKpELIMBAHUE,
«HemonHoe  moMuHHMpoBaHHe»,  «JluruOpumHoe  ckpemmBaHue», «llepekpécr
XpOMOCOM», MHKPOCKOIT M MHKpompenapar «Jlpozoduna» (Hopma, MyTaruu (OpPMBI
KpBUIbEB M OKPACKH Telia), repbapuii «I'opox moceBHOM».

Jlabopamopnule u npakmuueckue padoomol:

Jlabopatopnas pabota Ne 5. «M3yueHuwe pe3ynbTaTOB MOHOTHOPUIHOTO U
TUTHOPUIHOTO CKPEIIMBAHUS Y NIP030(UIIbl Ha TOTOBBIX MUKPOIIPENapaTaxy.

Jlabopatopuast paborta Ne 6. «M3ydyenne MoaupUKAIIMOHHOW W3MEHUYMBOCTH,
IIOCTPOECHUE BAPUALIMOHHOTO PAJIa ¥ BAPUALTMOHHON KPUBOW».

Jlabopatopnasi pabora Ne 7. «AHanu3 mMyTanuii y Apo30(uiibl Ha TOTOBBIX
MUKpOIIpenaparaxy.

[TpakTraeckas padota Ne 2. «CocTaBieHre U aHATTU3 POJAOCIOBHBIX YETIOBEKAY.

Tema 7. Cenexuusi opranu3mMoB. OCHOBbI 0MOTEXHOJIOTHH

Ceneknups Kak HayKa U IPOLECC. 3apOKACHUE CEIEKIIUU U JOMECTUKALUA. Y UCHHE
H.U. BaBuioBa o 1ieHTpax MPOUCXOKIACHUS U MHOTO0Opa3usi KyJbTYpHBIX PacCTEHUH.
[{eHTpBI TPOUCXOXKICHUS TOMAITHUX KUBOTHBIX. COPT, MOPOJA, IITAMM.

CoBpeMeHHbIE METOJbl CeJeKIMU. MaccoBblii M HMHIMBUIYAJIbHBIA OTOODPHI
B CEJICKIIMM pACTEHUM U KUBOTHBIX. OIlleHKa 3KCTephepa. bIU3KOpOICTBEHHOE
CKpeuuBanue — HOpuauHr. Yncras nunus. CKkpellluBaHue YUCThIX TuHuM. ['eTeposuc,
wi rubpuaHas cwia. HeponcTBeHHoe ckpemuBaHue — ayTOpuauHr. OtaanéHHas
rubpuau3anus u e€ ycrnexu. MICKycCTBEHHBIM MyTareHe3 W MOJy4YeHUE MOJUIIIOUIOB.
JlocTrxkeHus CeIeKINNA PaCTeHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buotexHomOrNs Kak 0Tpaciib MpOM3BOACTBA. | €HHAsA HH)KEHEPHS. JTalbl CO3/IaHMS
pexomOuHanTHOW JIHK m Tpancrennsix opranmsmoB. Kierounas wHXEHEpHS.
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Kierounbie KynpTypbl. MUKpPOKIOHAIBbHOE pa3sMHOXKEHUE pacTeHui. KionupoBaHune
BBICOKONIPOAYKTUBHBIX  CEJIBCKOXO3AMCTBEHHBIX  OPraHU3MOB.  OKOJOTHYECKHE
u sTryeckue npodaemsl. MO — reHeTHuecKd MOIU(UIIMPOBAHHBIE OPTaHU3MBI.

Hemoncmpauyuu:

Ilopmpemwvi: H.W. Basunos, 1.B. Muuypun, I'./]. Kapneuenko, M.®. 1BaHoB.

Tabauysl u cxemwl: xapta «L{eHTpBI MPOUCXOXKACHUSI U MHOT000pa3us KyJIbTypHBIX
pacteHui», «Ilopoabl nOMamHUX XUBOTHBIX», «CoOpTa KyJIbTYpHBIX PpPACTEHHID,
«Otnanénnas rudpuauzanus», «Padoter akanemuka M.®. MBanoBay, «Ilonmumionaus»,
«OO0BekThl ~ OMoTexHosorum»,  «Kilerounsle  KydabTypel M KJIOHHPOBaHUEY,
«KoHcTpynpoBaHuE U NEPEHOC TEHOB, XPOMOCOM.

Obopyoosanue.: MyJsKY TJI0JI0B U KOPHEIUIOA0B AUKUX (GOPM U KYJIbTYPHBIX
COpPTOB pacTeHuii, repdapuil «CenbCKOX035MCTBEHHBIE PACTEHUS.

Jlabopamopnsle u npakmuueckue padomal:

Okckypcusi « OCHOBHBIE METOJIbI U JJOCTHXKEHUS CEJICKIIMA PACTCHUN U dKUBOTHBIX
(Ha CEJNIeKIMOHHYIO CTaHIUI0, TUIEMEHHYIO (epMy, COPTOUCHBITATEIbHBIN YYaCTOK,
B TEIUTMYHOE XO3SMCTBO, Ja00paTOPHIO arpOyHUBEPCUTETA UIIM HAYYHOTO IIEHTPA)».

11 KJIACC

Tema 1. DBosroninoHHAs OMOIOTHS

IIpeanochbUIKM BO3HUKHOBEHHSI HBOJIFOLIMOHHON TEOPUH. DBOJIIOLMOHHAS TEOPUS U
e€ MecTo B Onosioruu. BimsiHre 3BOIOLMOHHON TEOpUN HAa Pa3BUTHE OUOJIOTHH U IPYTUX
HayK.

CeugerensctBa  sBoyonud.  [lameoHTONOrMYecKue:  MOCIEAOBATEIBHOCTD
NOSIBJIEHUS. BUJOB B  TAJCOHTOJOTMYECKON  JIETONMUCH, MEpeXoAHble  (HOPMBIL.
buoreorpaduyeckue: cxoncTBo u paznuune ¢hayH u GIop MaTEpUKOB U OCTPOBOB.

OMOpHOJIOTHUECKHE: CXOACTBA M  pa3nuuusi 5SMOPHUOHOB pPa3HbIX BHJIOB
MO3BOHOYHBIX.  CpaBHHUTENBHO-AHATOMUYECKHE:  TOMOJIOTUYHBIE,  aHAJOTUYHBIE,
pPYIUMEHTApHbIE OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMUYECKUE: CXOACTBO
MEXaHU3MOB HACJICICTBEHHOCTH W OCHOBHBIX METa0OJIMUYECKMX TMyTed y BCexX
OpPraHU3MOB.

OBomonuonHasa teopust U. {apsuna. [Ipeanockuiky BOSHUKHOBEHUSI JapBUHU3MA.
JIBvKyIue CUibl ABOMIONMU  BUAOB 1o JlapBuHy (M30BITOYHOE pa3MHOXKEHUE
OpU  OTPaHUYEHHOCTH  PECYpCOB, HEONpelen€HHas  W3MEHYUBOCTb, OOphOa
3a CyIIECTBOBAaHUE, €CTECTBEHHBIN O0TOOD).

Cunternueckas Teopus 3Bomtonnn (CTI) u €€ OCHOBHbBIE MOJIOKEHUSI.

MukposBosronus. [Tomynsuns kak eAMHUIA BUAA U SBOJIIOLINH.

JBvxymue cuibl (PaxTopbl) SBOTIOINUN BUOB B IPUPOie. MyTarmoHHBIN TTPOIIece
¥ KOMOMHATUBHAS U3MEHYUBOCTH. [lomynsiiinonHbie BOIHBI U ipeiid rerHoB. M3omsnus u
MUTpaIus.

EctectBenHbIi 0TOOp — HanpaBIsAomMid (hakTop 3BoIOUU. DOPMBI €CTECTBEHHOTO
oTOopa.
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[IpucnocoOaeHHOCT, OPraHM3MOB Kak  pe3ynbTarT HBomouud. [Ipumepst
MPUCTIOCOOJICHUI Y OpraHu3MoB. ApoMOP(O3bl U UIUO-aIANITALIUH.

Bun u Bunoo6pazoanue. Kpurepuu Buna. OcHoBHBIE (hOpPMBI BUT00OPA30BaAHUS:
reorpaduueckoe, SKOI0rHIecKoe.

MakposBomorusi.  @opMmbl  3BOJNIOUMU:  (QuUiIeTHYECKas,  JUBEpreHTHas,
KOHBEpIreHTHas1, apajuiesbHas. HeoOpaTUMOCTh 3BOJIOLIHH.

[IpoucxoxneHne OT HECNEeUHAIN3UPOBAHHBIX MNpeakoB. IIporpeccupyromas
crenuanu3anrs. AJanTUBHAS pagualus.

Hemoncmpauyuu:

Ilopmpemuwi: K. JIunnen, JK.b. Jlamapk, Y. {apsun, B.O. KoBanesckuii, K.M. bap,
2. I'ekkenb, @. Mromnep, A.H. Cesepiios.

Tabauywl u cxemol: «Pa3BUTHE OPraHUYECKOTO MHUpa Ha 3eMiie», «3apoIbIIIH
MO3BOHOYHBIX JKUBOTHBIX», «ApXeonTepukc», «Popmbl OOPHOBI 3a CYIIECTBOBAHHUEY,
«EcrecTtBeHHBIA 0TOOpPY», «MHOroo0pa3ue copToB pacTeHuin», «MHoroodpasue mopos
KUBOTHBIX», «llomymsimun», «MyTallMOHHAsT HW3MEHYUBOCTBY, «APOMOPQO3bI»,
«Mnnoanantamuny, «O0mas aereHepanus», «J[Brwxyime cuibl 3Bosonuny, «Kapra-
cxema Mapmipyta mnyrtemectsus Y. JlapBuna», «bopsba 3a cylliecTBOBaHHE»,
«IIprucnocoONeHHOCTh ~ OPraHU3MOBY, «I"eorpaduueckoe BUJI000pa30BaHUE,
«DKOJIOTHYECKOE BUI0O0OPAa30BAHUE.

Obopyoosanue. KOIJIEKIHUS HACEKOMBIX C Pa3IMYHBIMH TUIIAMH OKpPAaCKH, HaOOp
IJIOJIOB U CeMsiH, KoJuieKIus «lIpuMepsl 3alIUTHBIX MPUCTIOCOOTICHUN Y KUBOTHBIX,
Mozenb «OCHOBHBIC HAMpaBJICHUS HBOIIONUN», 00bEMHAass Mozenb «CTpoeHue
TOJIOBHOTO MO3T'a MO3BOHOYHBIX).

buoreorpaguueckas kapra Mupa, KoeKus «PopMbl COXPaHHOCTH UCKOMAEMbIX
KUBOTHBIX W pacTeHUi», Moaenb anmaukanusa «llepekpécTt XxpoMocom», BiIa)KHBIE
npenapatbl «Pa3BUTHE HACEKOMOToy», «Pa3BUTHE JATYLIKW», MUKpOIpenapar
«/Ipozoduna» (Hopma, MmyTrauuu GOpMbl KPbUIHEB U OKPACKH TETIA).

Jlabopamopnsle u npakmuueckue padomot:

Jlabopatropnas pabota Ne 1. «CpaBHeHHEe BUIOB 1O MOP(HOIOTUUECKOMY
KPUTEPHIOY.

JlaGoparopHass pabora Ne 2. «OmnucaHwe MNPUCTIOCOOJICHHOCTH OpraHU3Ma
1 € OTHOCUTEIHPHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBeHMe U Pa3BUTHE *KU3HU HA 3emJie

JloHaydHbIE TIPEACTABICHHUS O 3apOXKICHUM JKW3HHU. HayuHbple runoressl
BO3HUKHOBEHUS KU3HU Ha 3emJie: abuoreHe3 U MmaHcrnepMus. XUMHAYEecKasi SBOJIIOLHUA.
AOUOTEHHBIN CUHTE3 OPraHUYECKUX BEIIECTB U3 HEOPTAHUUECKUX. DKCIIEPUMEHTAIBHOE
MOATBEPKACHUE XHUMHUYCCKOW HBomronuu. HadvanpHble d3Tambl  OHOJIOTHYECKOM
somonuu. l'unoreza PHK-mupa. ®opmupoBanue MeMOpaHHBIX CTPYKTYp U
BO3HUKHOBEHUE MNpOTOKIETKU. IlepBble kieTtkn u ux s3Bomonusa. DdopmupoBaHue
OCHOBHBIX I'PYIIII ’KUBBIX OPraHU3MOB.
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PazButne xu3Hu Ha 3emiie 1Mo spam u nepuoaam. Karapxei. Apxelckas
U IpoTepo3orickas Apbl. [laneo3oiickast apa u e€ nmepruoabl: KEeMOPUNHCKUH, OPJIOBUKCKHM,
CWIIyPUWCKHN, T€BOHCKHM, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3o30KicKkas 3pa U €€ EPUOIbl: TPUACOBBIN, FOPCKU, MEJIOBOM.

Kalino3olickas 3pa u €€ nepruopl: MaJI€Or€HOBBIN, HEOT€HOBbINM, AHTPONOTEHOBBIH.

XapakTepucTuKa KIMMaTa M TE€OJIOTMYECKHX MpoueccoB. OCHOBHBIE 3Tallbl
HBOJIIOIUU PACTUTEIIBHOTO U dKUBOTHOTO MUpPA. ApoMop(]O3bl y paCTEHHM U JKUBOTHBIX.
[losiBnenue, pacuBeT U BBIMUPAHUE TPYIII KUBBIX OPTaHU3MOB.

CucremMa OpraHMYecKOro MHpa Kak oOTpaxkeHue SBoMonuU. (OCHOBHBIE
CUCTEMAaTUYECKHUE TPYIIIBI OPIraHU3MOB.

DOBOJIIOLIMS 4YETOBEKAa. AHTpPONOJIOTHS Kak Hayka. Pa3BuTue mpeacTaBieHHM
0 MPOMUCXOKACHUM YeIoBeKa. MeToibl u3ydueHus aHTponorenesa. CxoIcTBa U pa3indus
YEJIOBEKa U )KMBOTHBIX. CUCTEMATUYECKOE MOJIOKEHHUE YEIOBEKA.

JIBxytue cuiibl (akTopbl) aHTpornorene3a. HacnencrBeHHass M3MEHYMBOCTh U
€CTECTBEHHBII 0TOOp. OOmIEeCTBEHHBIN 00pa3 *WU3HHU, W3TOTOBJICHHE OPYIUW TpYy[a,
MBIIIEHUE, PEYb.

OCHOBHBIE CTaAMM W BETBU SBOJIOLMU YEJIOBEKA: ABCTPAIONUTEKH, YeraoBeK
yMmensli, YenoBek npsamoxonsamuid, YenoBek HeaHIepTaabCKui, YenoBeK pa3yMHBIN.
Haxonku McKomaemMbIX OCTATKOB, BPEMsI CYLIECTBOBAaHHMsS, 00JIACTh PacHpOCTpaHEHUs,
00BEM rOJIOBHOTO MO3ra, 00pa3 >KU3HU, OPYyIHSL.

UYenosedeckue pacbl. OCHOBHBIE OOJBIINE pachl: €BponeougHas (eBpasuiickas),
HErpOo-aBCTpaAJIOUIHAS (PKBATOpHUAJIbHAS), MOHTOJOMAHAS (a3MaTCKO-aMepUKaHCKas).
YepTbl NOPHUCHOCOOJIEHHOCTH TMPEACTABUTENEH UYEIOBEYECKUX pac K YCIOBUSIM
cyiectBoBaHus. EnuHcTBO yenoBeueckux pac. Kpuruka pacuszma.

Hemoncmpavuu:

llopmpemuwi: ®©. Pean, JI. ITactep, A.M. Onapun, C. Mumnnep, I'. FOpu, Y. JlapBuH.

Tabnuyvr u cxemwr: «Bo3nukHoBeHue CoJHEUYHOM CHCTEMBI», «Pa3Butune
OpraHndeckoro  Mmupa»,  «PactutenbHas  kietka», <«OKUBOTHas  KIIETKay,
«ITpokapuoTnueckass kietka», «COBpEeMEHHasi CHCTEMa OPraHMYECKOTO MHPAY,
«CpaBHEHHE aHATOMUYECKUX YEePT CTPOCHUS YEJIOBEKA U YEJIIOBEKOOOPA3HBIX 00€3bsIHY,
«OCcHOBHBIE M€CTa MAJTIEOHTOJIOTMYECKUX HAXOAOK MPEAKOB COBPEMEHHOT'O UEJIOBEKAY,
«pesHenmme roam», «JpesBHue mroam», «llepBeie  COBpPEMEHHBIE  JIFOAWY,
«HenoBeuecKue pach».

Obopyoosanue: mynsxu «lIpoucxoxaenue yenoBeka» (OIOCTBI aBCTpaJoONUTEKA,
MUTEKAHTPOTNa, HeaHAepTaliblla, KPOMAHbOHIIA), CJCTKU WIM W300paKeHHUS] KaMEHHBIX
OpyAMil  TMEepBOOBITHOTO  ueloBeKa  (KaMHHU-YoMNIephbl,  pyOuia,  ckpebna),
ICOXPOHOJIOTHYECKasT TalnuIa, KOJUIeKIUs «®DOpMbl COXPAHHOCTH HCKOMAEMBbIX
YKUBOTHBIX U PACTCHUIN».

Jlabopamopnwle u npakmuueckue padomul:
[Ipaktuyeckass pabora Ne 1. «M3ydeHwe UCKOMAEMbIX OCTATKOB pPaCTEHUM
Y )KUBOTHBIX B KOJUICKLIHASIX).
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DKCKypcust « DBOMIOLNS OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYUYHbIN
WU KpaeBeaUeCKUM My3e).

Tema 3. Opranu3mbl U OKpPY:KaUIIas cpeaa

DKOJIOTHSI KAaK Hayka. 3aJadd W pas3lesibl AKOJOrMU. MeToabl 3KOJOTMYECKHX
MCCJIEIOBAHUN. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHMA OpPraHU3MOB: BOJHAs, HA3€MHO-BO3YyILHAs, IIOYBEHHAs,
BHYTPHOPTaHU3MEHHAS.

Okonoruueckne  ¢aktopel. Kmaccudukamuss — sxonmoruyeckux — (pakTOpPOB:
abuoTnueckue, OMOTHUECKUE U aHTPOIOTeHHbIe. JelicTBUE 3KOJOTHYeCKUX (HaKTOPOB
Ha OpPTraHU3MBI.

AbGuotndeckue (QakToOphl: CBET, TeMIepaTypa, BIAXHOCTb. {DOTomepruoau3M.
[TpucnocoOnennst OpraHu3MoB K JACWCTBUIO abuoTHueckux (aktopos. buonoruueckue
PUTMBI.

buotnueckue ¢dakTopel. Buibl OMOTHYECKMX B3aUMOJECUCTBUI: KOHKYpPEHIIMS,
XUIIHUYECTBO, CcUMOMO3 u ero Qopmel. llapasutusm, koomepanusi, MyTyajau3M,
KOMMEHCAJIU3M  (KBapTHPAHCTBO, HaxJICOHMYECTBO). AMEHCaIu3M, HEUTpaIu3M.
3HaueHHe OWOTHUYECKMX  B3aUMOJEHCTBUUA  JUIsl  CYLIECTBOBAHUS  OPraHU3MOB
B IIPUPOJHBIX COOOIIECTBAX.

DKOJIOTUYECKUE XAaPAKTEPUCTUKH MOMYIsUnd. OCHOBHBIE IMOKA3aTENN MOMYJISLINY:
YUCJIIEHHOCTD, IUIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTb, IPUPOCT, MUTpanys. JnHaMuKa
YUCJIICHHOCTH NOMYJISLNN U €€ PETyIISLUS.

Hemoncmpauuu:

llopmpempsi: A. I'ym6onbar, K.®. Pynse, O. I'ekkerns.

Tabnuyer u cxemwi: xapta «lIpupognsie 30HBI 3emin», «Cpenbl OOWUTaHMS
opranu3aMoB», «®Doronepuoauzm», «llonmynamum», «3aKOHOMEPHOCTH  poOCTa
YUCJIEHHOCTU MONYJSAUUUA UHPY30puu-TyPenbkny, «[luiesbie nenm.

Jlabopamopnvie u npakmuueckue paoomoi:

Jlabopatopuass pabora Ne 3. «Mopdonoruyeckue 0OCOOCHHOCTH pPaCTEHUMN
U3 Pa3HBIX MECT OOUTAHUSD.

Jlabopatopnas padota Ne 4. «BnusiHue cBeTa Ha pOCT Y pPa3BUTHE YEPEHKOB
KoJIeycay.

[Tpaktraeckas pabota Ne 2. «Iloacd€r MIOTHOCTH MOMYJSANN Pa3HBIX BUOB
PaCTEHUI».

Tema 4. CoobuiecTBa U IKOJIOTMYECKHE CUCTEMBI
CooOmiectBo opraHu3MoB — OuoueHo3. CTpyKTypsl OHOILIEHO3a: BHIOBaf,
POCTpaHCTBEHHasA, Tpoduueckas (nuiuenas). Buabi-noMmuHantel. CBsi3u B OMOLIEHO3E.
DKOJIOTHYECKHE CUCTEMBI (3KocUucTeMbl). [loHsAITHE 00 SKOCHCTEME M OUOTEOIIEHO3E.
OyHKIIMOHAIBHBIE KOMITOHEHTHI YKOCHCTEMBI: MPOAYIICHTHI, KOHCYMEHTHI, PEAYIIECHTHI.
KpyroBopoT BelecTB u MOTOK SHEPTHH B 3KocucTeMe. Tpoduueckue (MULIEBbI€) YPOBHU
skocucteMbl. [IumeBsie 1enu u cetu. OCHOBHBIE MMOKa3aTel KOCUCTEMBI: Onomacca,
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OPOAYKIMS. OKOJOTMYECKHE MUPAMHIbI: TPOAYKIIMH, YHCIEHHOCTH, OHOMACCHI.
CBOICTBa 3KOCUCTEM: YCTOMUNBOCTh, CAMOPETYJIALUS, pa3BUTHE. CyKlieccus.

[IpuponHble 3KOCHUCTEMBI. DKOCHUCTEMBI 03Ep U pPEK. ODKOCHUCTEMA XBOWHOIO
WA TTUPOKOJIMCTBEHHOTO Jieca.

AHTpONIOreHHbIE HKOCUCTEMBI. ATpPOIKOCHCTEMBI. YpOoskocucTeMsl.
bronornueckoe u X034iCTBEHHOE 3HAUEHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpasne kak (akTtop ycToWumBocTH dKocucteM. CoxpaHeHue
OMOJIOrMUYECKOT0 pazHoO0Opa3us Ha 3emile.

Yuenue B.W. Bepnanckoro o 6uocdepe. ['panutipl, coctaB u cTpykTypa 6nocheps.
Kupoe BemectBo M ero (QyHkuuu. OcoOeHHOcTH Ouochepbl Kak TINIOOAIbHOU
’KOCHCTEMBI. /[uHaMuueckoe paBHOBECHE U 00paTHas CBsA3b B Ouocdepe.

KpyroBopoTsl BeliecTB 1 OMOT€0XUMUYECKHE LIUKIIBI 2JIEMEHTOB (YIJIepo/ia, a30Ta).
3oHabHOCTH OMOCcPepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoBedecTBO B Onocdepe 3emiin. AHTPOINOTEHHbIE M3MEHEHUs B Ouocdepe.
['1o6anbHbIE 3KOJIOTUYECKHE TPOOIIEMBI.

CocymiecTBoBaHHE PUPOBI U YenoBeuecTBa. CoxpaHeHne 6uopa3sHooOpasus Kak
OCHOBa ycToHuMBOCTU Onocdepbl. OCHOBA PallMOHAIBLHOTO YIPaBICHUSI IPUPOIHBIMU
pecypcamu M UX UCIoNIb30BaHue. JlOCTIKEeHNU OMOJIOTHHN B OXpaHa MPUPO/IBL.

Jemoncmpavyuu:

Ilopmpemuwi: A JIx. Tenciu, B.H. Cykaués, B.W. Bepnaackuii.

Tabnuyer u cxemwr: «llumeBble nenu», «bUOIEHO3: COCTaB U CTPYKTypay,
«IIpuponusie coobmectBay, «llenu mnuTaHus», «IKoJOrHUECKas MUPAMUIAY,
«buocdepa u uenoBek», «IKOCUCTEMA IIUPOKOJIUCTBEHHOTO Jiecay, «IKOocHucTeMa
XBOMHOIO Jecay, «broneno3 Bogoéma», «ArpoueHos», «lIpumepHepie aHTpONIOTEHHBIE
BO3JCUCTBUS Ha Npupoay», «BaxHeWline WCTOYHHMKHA 3arpsA3HEHHS BO3AyXa W
TPYHTOBBIX BOJ», «llouBa — BakHelmas coctaBiswomas Ouocheprb», «DaKTOpPbI
nerpaganuu nouBy, «llapaukoBeril 3pdexT, «DakTopbl paA0aKTUBHOTO 3arpsI3HEHUS
ounochepri», «O6mIas cTpykrypa ounocdepor», «Pacnpoctpanenue xxu3nu B 6uochepe»,
«O30HO0BBIN 2kpaH O6uochepn», «Kpyrosopor yriepona B 6uochepe», «Kpyrosopor
a30Ta B IPUPOJIEN.

OoGopynoBanue: Mojenb-ammIukanus «Tunuuaeie  OUOIEHO3BD, TepOapuit
«PacturenbHble COOOIECTBaY, KoJIeKIuu «buomeHo3», «BpeauTenn BakHEHIIMX
CEIBCKOXO3SUCTBEHHBIX KYJIbTYp», TepOapuu M KOJUICKIIMM PACTCHUM U >KUBOTHBIX,
MpUHAJJISKAIIME K Pa3HbIM JKOJIOTHYECKUM TpynmnaM oJHOoro Buaa, KpacHas kHuTa
Poccutickoii ®enepanmn, n300pakeHUs] OXPaHIEMbIX BUIOB PACTEHUN U KUBOTHBIX.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA IPOI'PAMMBbI
ITO BUOJIOI'MX HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUAA

Cormacao ®I'OC COO ycraHaBiuBarOTCs TPeOOBaHUS K pe3yJibTaTaM OCBOEHUS
o0yyarolmMMuUCs  MPOrpaMM  CpelHEro  o0mero o0pa3oBaHMSA:  JUYHOCTHBIM,
METanpeMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B crpykType JUYHOCTHBIX pE3yJbTaTOB OCBOCHUSI mpeameTra «buosorus»
BBIJICJICHBI CJEAYIOIINE COCTaBIIOIIME: OCO3HAHHE OOYYaroIIMMHCS POCCHUCKOM
IPAXKIAHCKON HJAECHTUYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHIO, CaMOCTOSITEIbHOCTH
U CaMOOMNPEIEIECHUIO, HATMYME MOTUBALMU K 00YYEHUIO0 OUOJIOrUH, LIEJIEHAIPABICHHOE
pa3BUTHE BHYTPEHHHUX YOEKJIEHUW JMYHOCTH HA OCHOBE KIIIOYEBBIX IIEHHOCTEH U
UCTOPUYECKUX  TPAaUUMUA  pa3BUTUA  OHOJOTMYECKOrO  3HAHMS, TOTOBHOCTH
U CIOCOOHOCTh 00YYaIOIIMXCSl PYKOBOJCTBOBATHCA B CBOEH AESTEIBHOCTA LIEHHOCTHO-
CMBICJIOBBIMU YCTAHOBKAMH, MPUCYIIMMHU CHUCTEME OHOJIOTHYECKOTO 00pa3oBaHMUs,
HaJM4Yue SKOJIOTMYECKOr0 MPaBOCO3HAHMS, CIOCOOHOCTH CTaBUTh IETU U CTPOUTH
YKW3HEHHBIE TIJIaHBI.

JInyHOCTHBIE pe3yJbTaThl OCBOCHUS TmpenmeTra «buomorus» gocTUraroTcs
B C€IMHCTBE Yy4yeOHOM W  BOCIUTATEIBHOW JCATEIBHOCTH B  COOTBETCTBUH
C TPaAUIIMOHHBIMU POCCUUCKUMHU COLUMOKYJIbTYPHBIMHU, UCTOPUYECKUMH U JTYXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMHM, TPHUHSATHIMU B OOIECTBE MpaBUJIaMU U HOPMaAMHU
MOBEJACHUSI W  CIOCOOCTBYIOT TMpOIECCaM CaMOIO3HAHUS, CAaMOBOCIUTAHUS W
CaMOpPa3BUTHS, PA3BUTUS BHYTPEHHEU MO3UIMU JIMYHOCTH, MATPUOTU3MA, YBAKCHUS
K 3aKOHY W TPaBOMOPSAKY, YEJIOBEKY TpyJa M CTapUIeMy IOKOJEHHUIO, B3aUMHOTO
YBOKEHUS, OEPEKHOrO0 OTHOUIEHUS K KyJIbTYPHOMY HACIEIUI0 U TPAJAULUSIM
MHOTOHAIIMOHANBHOro Hapoaa Poccuiickoii dDenepanuu, TPUPOAE M OKPYKAIOLICH
cpene.

JInyHOCTHBIE pPE3yNbTaThl OCBOEHUS Y4ueOHOro mpeamera «bHOJOTHS HOJKHBI
OTpakaTb  TOTOBHOCTh W  CIIOCOOHOCTh  OOyYaromuxcsi  pyKOBOJCTBOBATHCS
chOpMUpPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpHUEHTAIM/, TO3UTUBHBIX BHYTPEHHUX YOCKICHUN, COOTBETCTBYIOIINX TPAAUIIUOHHBIM
IIEHHOCTSIM POCCHUHCKOTO OOIINEeCcTBa, PACHIMPEHUE IKUZHEHHOTO OINBbITA U OIBITA
JESITEIbHOCTH B MPOILIECCE PEAIM3AMU OCHOBHBIX HAMPABICHUN BOCHUTATEIHHOMN
NEATEeIbHOCTH, B TOM YHCJIE€ B YACTHU:

1) rpaxaaHCcKOro BOCIUTAHMSA:

C(OPMHPOBAHHOCTD TPAKIAHCKOW TMO3MIMK OOYyYaroImerocs Kak aKTHBHOTO
¥ OTBETCTBEHHOTO YeHA POCCHICKOTO OOIIECTBA;

OCO3HAHME CBOMX KOHCTHTYIIMOHHBIX IPaB M OOS3aHHOCTEH, YBa)KCHHE 3aKOHA
U TPABOIIOPSI/IKA;
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TOTOBHOCTh K COBMECTHOW TBOPYECKOM NEATEIBHOCTH TMPHU CO3JaHUU YUEOHBIX
MIPOEKTOB, PEIICHUN YYEOHBIX U MO3HABATEIBHBIX 33/a4, BHITOJIHEHUU OMOJIOTUYECKUX
JKCIIEPUMEHTOB;

CIIOCOOHOCTBh ONPENENIATh COOCTBEHHYIO MO3MIMIO MO OTHOLICHHUIO K SIBJICHUSIM
COBPEMEHHOM KU3HU U OOBSICHSATH €€,

YMEHHE YYHUTHIBaTh B CBOUX JIEUCTBUSAX HEOOXOAMMOCTh KOHCTPYKTHUBHOTO
B3aUMOJICUCTBUS JIOAEH C pa3HbIMU YOEKIEHUSMHU, KYJbTYPHBIMU LIEHHOCTSMH H
COLIMAJIbHBIM IIOJIOKECHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B MPOLECCE COBMECTHOIO BBINOJHEHUS YYEOHBIX,
II03HABATEIIBHBIX U UCCIIEN0BATEIbCKUX 3a/1a4, YBAXKUTEIBHOIO OTHOLIECHHUS K MHEHUIO
OIIOHEHTOB TP 00CYKJIEHUU CIIOPHBIX BOIIPOCOB OMOJIOTMYECKOTO COACPKAHMS;

TOTOBHOCTb K TYMAHUTAPHOU W BOJIOHTEPCKOU AEATEIBHOCTH;

2) MAaTPUOTHYECKOT0 BOCTUTAHMA:

c(OPMUPOBAHHOCTh POCCUNCKON TpaKAAHCKOW WAEHTUYHOCTH, NaTPUOTU3MA,
YBaXKEHHS K CBOEMY HAapOAy, YyBCTBAa OTBETCTBEHHOCTH Iiepen PoamHou, ropaoctu
3a CBOM Kpal, CBOO PomnmHy, CBOWM A3BIK W KYJbTYypy, NPOLUIOE M HACTOSAIIEE
MHOTOHallMOHAIBHOTO Hapoaa Pocecnu;

LIEHHOCTHOE OTHOILIECHHWE K MPUPOJHOMY HACIEIUI0O U MaMSITHUKAM MPUPOJIBI,
JNOCTHKEHHSIM Poccun B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ] POCCUNCKUX YYEHBIX B CTAHOBJIICHHE M PA3BUTHUE
OMOJIOrMH, TOHUMaHUS 3HAUY€HUs1 OMOJIOTUM B MO3HAHUU 3aKOHOB MPUPOJBI, B KU3HU
YeJI0BEKa U COBPEMEHHOIO 00IIIECTBA;

uaeliHas yOeXIEHHOCTb, TOTOBHOCTh K CiyXeHMi0 U 3amure OteuecTsa,
OTBETCTBEHHOCTb 32 €T0 CyAb0Y;

3) TYXOBHO-HPaBCTBEHHOT0 BOCIIMTAHMS
OCO3HaHUE JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO IMOBEACHUS;
CITIOCOOHOCTh  OIIEHMBATh CHUTYallMi0 W TMPUHUMATh OCO3HAHHBIC PEIICHHS,
OPUEHTHUPYACH HA MOPATIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HAaHHWE JIMYHOTO BKJIaJa B  TIOCTPOCHHE YCTOMYMBOTO  OyayIIero;
OTBETCTBEHHOE OTHOIIIEHUE K CBOUM POJUTENSIM, CO3JaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOT'O MPHUHATHUS LEHHOCTEH CEMEWHON XHU3HU B COOTBETCTBHHU C TPAIUIUASIMHU

HapoaoB Poccuu;

4) 3CTeTHYECKOr0 BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHHE K MHUPY, BKIIOYAs JCTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPUECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIIICHU;

IIOHUMAHUE DSMOLMOHAIBHOTO BO3JCHMCTBUS JKUBOU MPUPOABI U €€ ILEHHOCTH;

TOTOBHOCTb K CAMOBBIPAYKEHHUIO B PA3HBIX BUIAX UCKYCCTBA, CTPEMIIEHUE ITPOSABIIATH
KayeCTBAa TBOPYECKOW JTUYHOCTH;
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5) ¢pusnueckoro BocnUTaHHA, (OPMHUPOBAHUS  KYJIbTYPbl 310pPOBbS U
IMOLMOHAIBHOIO 0J1Ar OOy YU

IIOHMMaHWE U peanu3alys 3J0pOBOr0 M 0e30macHOro odpasa KU3HHU (310pOBOE
NUTaHUE, COOJIIOIEHNE TUTMEHWYECKUX MpPaBWJI U HOPM, COAJIaHCHPOBAHHBIN PEXUM
3aHATUN U OTJIBIXA, PEryJsipHas (U3NYECKasi aKTUBHOCTH), OEPEKHOTO, OTBETCTBEHHOTO
U KOMIIETEHTHOTO OTHOLIEHHSI K COOCTBEHHOMY (U3NYECKOMY U IICUXHYECKOMY
3/I0pOBBIO;

NOHMMaHUE LEHHOCTU MpaBWJI UHIUBUIYAJIbHOTO U KOJUIEKTUBHOTO 0€30I1aCHOTO
IIOBEJICHUS B CUTYALUAX, YTPOKAIOIINX 3J0POBBIO U JKU3HHU JIHOJCH;

OCO3HaHWE TIOCJIEACTBUA U HENPUATHS BPEIHBIX NPUBBIUEK (YMOTpEOICHHUS
AJIKOT0JIsl, HAPKOTUKOB, KypEHHUs);

6) TpyA0OBOIro BOCIIMTAHHA:

TOTOBHOCTbH K TPY/ly, OCO3HAHHE IIEHHOCTH MAacTEPCTBA, TPY0II00HE;

FOTOBHOCTh K AKTHUBHOM JICATCIBHOCTH TEXHOJOTMYECKOM M COLMaJIbHOM
HaIPaBJICHHOCTH, CIOCOOHOCTh WMHHUIMHUPOBATH, IUJIAHUPOBATH U CAMOCTOSITEIBHO
BBITIOJIHATH TaKylO JCSATEIbHOCTD;

UHTEpeC K pa3audHbiM cdepaM NpodhecCHOHAIBHOM JESITEIBbHOCTH, YMCHHUE
COBepIIaTh OCO3HAHHBIN BBIOOP OymyIed nmpodeccuu U pean3oBbIBATH COOCTBEHHBIC
’KU3HCHHBIC TIJIaHbL;

TOTOBHOCTB M CITOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO Ha MPOTSHKEHUH
BCEM KU3HU,

7) 2KOJOTHYECKOT0 BOCTIMTAHUSI:

HKOJIOTMUYECKHU 11€JIECO00pa3HOe OTHOIIEHHE K MNPUPOJE KaK HMCTOYHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CYIIIECTBOBAHUS;

MOBBIIIEHHE YPOBHA  HOKOJOTMYECKON  KYyJIbTypbl: NPHOOpPETEHHE  ONbITa
MUIAHUPOBAHUS TIOCTYIIKOB M OLEHKH MX BO3MOXHBIX MOCIEACTBUHN ISl OKPYKAIOIIEH
Cpenpbl;

OCO3HaHUE TJIOOAJTBHOTO XapakTepa »SKOJOTMYECKHX MpodieM M MmyTed ux
peuieHus;

CIIOCOOHOCTh HCIOJIB30BaTh MPUOOpETaeMble MPU U3YYEHUH OMOJIOTHH 3HAHUS U
YMEHHUSI TIPU PELIeHUH MPOOJIeM, CBA3aHHBIX C PALIMOHAIBHBIM MPUPOIOIOIb30BAHUEM
(cobmoieHne TpaBUJl TOBEAEHUS B TMPUPOJAE, HAIMpPaBICHHbIX Ha COXpaHEHHE
paBHOBECHSI B DKOCHCTEMaX, OXpaHy BUJIOB, IKOCUCTEM, Orochepsl);

AKTUBHOE HEINPUATUE ICUCTBUM, NMPUHOCAIINX BpPEJ OKPYKAIOWIEH NPUPOAHOU
cpele, yMEHHE TMPOTHO3UPOBATh HEOJIATONPHUITHBIE SKOJIOIMUYECKHUE TOCIEICTBUS
MPEANPUHUMAEMBIX IEMCTBUM U PEAOTBPALIATh UX;

HaJU4YM€ PA3BUTOIO 3KOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTHYECKOW KYJbTYpBI,
ONbITa JEATEIbHOCTH 3KOJIOTMYECKOW HAINpaBJIEHHOCTH, YMEHHs PYKOBOACTBOBATHCS
UMHU B TIO3HABAaTEJIbHON, KOMMYHUKATUBHOW M COLMAIBHON NPAKTUKE, TOTOBHOCTHU
K YYACTHIO B IPAKTUYECKOM IESITEIIBHOCTH IKOJIOTMYECKON HAPABIEHHOCTH;
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8) HeHHOCTH HAYYHOTO MO3HAHMA:

c(OpPMUPOBAHHOCTh MUPOBO33PEHHUS, COOTBETCTBYIOLLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKd W OOILECTBEHHOW MPAKTUKH, OCHOBAHHOIO HA JMAJOre KYyJbTYp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYIBTYPHOM MHPE;

COBEpULICHCTBOBAHNE SI3BIKOBOM M UYWUTATENbCKOW KYyJIbTYpbl KakK CpeICTBa
B3aMMOJICUCTBHS MEX1Y JIFOJIbMH U IIO3HAHUS MUPA;

IOHUMaHME crenr(pUKN OMOIOrUH KaKk HayKH, OCO3HaHUs €€ posiu B (pOpMHUPOBAHUU
PAalMOHAIIBHOTO HAYYHOTO MBIIUIEHUS, CO3JaHUM  ILEJIOCTHOTO  IPEACTaBICHUS
00 OKpy’KarolleM MUpE KaK O €IUHCTBE MPUPObI, YEJIOBEKA U OOILECTBA, B MIO3HAHUU
OPUPOJIHBIX 3aKOHOMEPHOCTEH U pEIICHWU TMpoOJIeM COXpaHEHUS MPHUPOIHOTO
paBHOBECHS;

yOexIEHHOCTh B 3HAYUMOCTU OWOJIOTMM JJIi COBPEMEHHON IMBWIM3ALMU:
o0OecrieueHrss HOBOTO YpPOBHA pa3BUTUS MEAMIMHBI, CO3/IaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX pelIaTh PECYpCHbIE MPOOJEMbl pa3BUTHS YEIOBEUYECTBA,
noucKa NyTed BBIXOJA W3 TJ00ANbHBIX JKOJOTUYECKUX NpodsieM U obecrneueHus
nepexoAa K YCTOMYHMBOMY pPa3BUTHIO, PALMOHAILHOMY HCIOJb30BAHUIO MPUPOIHBIX
pecypcoB U (hOPMHUPOBAHHIO HOBBIX CTAHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJIYYEHUH OMOJOTMYECKHX 3HAHUM B LENSIX MOBBILIECHUS
oOmiel KynbTypbl, €CTECTBEHHO-HAyYHOM TI'pPaMOTHOCTH, KaK COCTaBHOW YacTu
(YHKIIMOHAJIBHOW TPaMOTHOCTH oOOydaromuxcs, (opMHUPYyeMOH Mpu HU3yUYEHUH
OmoJIorNy;

INOHMMAHHE CYIITHOCTH METO/I0B IIO3HAHUS, UCIOJIb3YEMBIX B €CTECTBECHHBIX HAayKax,
CIIOCOOHOCTH MCIIOJIb30BATh MOJyYaeMble 3HAHUS JJIA aHaIu3a U OOBSCHEHUS SBJICHUN
OKPYKAaIOIIET0 MHUpa M MNPOUCXOASIIMX B HEM MW3MEHEHHMH, yMEHUE Jenarh
000OCHOBaHHbIE 3aKJIIOUYEHHSI HA OCHOBE HAyYHBIX (AKTOB M HMEIOLIUXCA JaHHBIX
C 1IEJIbIO TIOJIYYEHHMSI IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CAMOCTOSITENIBHO MCIOIb30BATh OMOJIOTMYECKUE 3HAHUS 1JIs PEILIECHUS
npo6JieM B peasIbHBIX JKU3HEHHBIX CUTYaIIUAX;

OCO3HaHUE LEHHOCTH HAYYHOW JESITEIIbHOCTH, TOTOBHOCTh OCYILECTBIIATH
INPOEKTHYIO M HCCIIEOBATENbCKYIO ACSITENbHOCTh HHAMBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTB M CITOCOOHOCTH K HEMPEPHIBHOMY 00pPa30BaHUIO U CaMOOOPa30BaAHHUIO,
K aKTUBHOMY MOJIYYEHHUIO HOBBIX 3HAHUW MO OMOJIOTUU B COOTBETCTBUHU C )KM3HEHHBIMU
NOTPEOHOCTSIMHU.

METANIPEIMETHBIE PE3YJIBTATBI

MeramnpeaMeTHbie pe3yibTaThl OCBOCHHUS yueOHOro mipeametra «buosorusy»
BKJIFOYAIOT:  3HAUYMMbIe JUIsi  (DOPMHUPOBAHUS  MHPOBO33PEHUS  OOyUaIOIIMXCS
MEXKIUCUMUIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIIeHAyUYHbIe TMOHSATUS, OTpa)Karollue
I[EJIOCTHOCTh HAyYHON KapTUHBI MUPA U CHEIU(UKY METOIOB MTO3HAHUS, UCTIOIH3YEMBIX
B €CTECTBEHHBIX HaykaxX (BEIIECTBO, YHEPTHUsI, SIBJIEHUE, MPOIECC, CUCTEMa, HAyUHBIN
dakT, IpPUHIIKI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS, UCCIICIOBAHUE,
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HaOJI0/IEHNE, U3MEPEHNUE, SKCIIEPUMEHT U IPYTUX ), YHUBEpPCAIbHbIE YUEOHbIE NEUCTBUA

(mo3HaBaTeIbHBIE, KOMMYHUKAaTUBHBIE, PETYJISITUBHEBIE), o0ecIeynBaroIue
dbopmupoBaHre (GYHKIMOHATHHOW TPAaMOTHOCTH ¥ COIMAIBHOW  KOMIICTCHITUH
oOyyJarouuxcs, CIIOCOOHOCTH oOy4Jaronmxcs HCIIOJIb30BaTh OCBOCHHBIE

MEXIUCITUTUTMHAPHBIE, MHPOBO33PCHUYECKUE 3HAHWS W YHUBEpPCAJbHBIC YUYCOHBIC
JICVCTBHS B MIO3HABATEIBHON U COLMAIIBHOM MPAKTHUKE.

Ilo3HaBaTesbHbIe YHUBEPCAJbHbIE Y4eOHbIC ACHCTBUS
ba3oBbie 1oruyecKkue JeHCTBUA:

CaMOCTOSITENIbHO (OPMYIUPOBATh U aKTyaJU3UPOBATh MPOOJIEMy, pacCMaTpUBATh
€€ BCECTOPOHHE;

UCIIOJIb30BaTh NPU OCBOCHUM 3HAHUN MPUEMBI JOTMUECKOI0 MBIIUICHUS (aHAIU3a,
CHHTE3a, CPaBHEHUS, Ki1accu(uKaluu, 000011eHus ), PACKPBIBATh CMBICI OMOJIOTMUECKUX
NOHATUH (BBLACNATh UX XapaKTEpHbIE IMPU3HAKW, YCTAHABIMBATH CBA3U C JIPYTUMU
MOHSATHUSIMU);

ONIPENEIIATH LENH ACITENbHOCTH, 3a/1aBas TAPAMETPbl U KPUTEPUN UX JOCTHKEHUS,
COOTHOCHUTB PE3YJIbTAThI AEATEIBHOCTH C IIOCTABICHHBIMHU LIEIISAMU;

UCIIOJIb30BaTh OMOJIOTUYECKUE MOHATHS U1 O0BsCHEHUS (PAKTOB U SIBICHUMN KUBON
IIPUPOJIBI;

CTPOUTH JIOTUYECKHE PACCYXACHUS (MHAYKTHUBHBIC, I€TyKTUBHbBIE, [0 AHAJIOTUN),
BBIABJIATE 3aKOHOMEPHOCTHM U INPOTHUBOPEYMS B PACCMATPUBAEMBIX SIBJICHMSX,
(OpMyIMPOBATH BHIBOBI U 3aKIIOUYEHUS;

IIPUMEHATb CXEMHO-MOJIEIBHBIE CpENCTBA Ul IPEICTABICHUSA CYLIECTBEHHBIX
CBSA3€H M OTHOILLIEHUN B U3y4aeMbIX OMOJIOIMYECKUX 00BEKTaX, a TAKXKE MPOTUBOPEUUI
Pa3HOIO POJia, BBISIBIEHHBIX B PA3IMYHBIX HHPOPMALIMOHHBIX HCTOYHUKAX;

pa3pabaThiBaTh IIJIaH pEIIEHUs MpoOJeMbl C Y4ETOM aHaIU3a HMMEIOIIMXCS
MaTEepUAIIBHBIX 1 HEMATEPUAIBHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B JEATEIBHOCTb, OLEHHUBATH COOTBETCTBUE DPE3YJILTATOB
LEJISIM, OLICHUBATh PUCKHU NOCJIENCTBUN NEATEIIBHOCTH;

KOOPAMHUPOBATh U BBIMOJIHATH padOTy B YCIOBHSX PEajbHOTO, BUPTYAJIbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJCHCTBUS;

pa3BUBaTh KPEATUBHOE MBILUICHUE IPU PELLICHUH KU3HEHHBIX MPOOJIEM.

ba3oBble ucciiegoBare/IbCKue JeHCTBUS

BIIQJICTh HABBIKAMH Y4Y€OHO-HMCCIEAOBATEIIbCKOM M TPOEKTHOW JIEeATEeIbHOCTH,
HABBIKAMH Pa3peIIeHUs Mpo0JieM, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIHBHOMY
MOMCKY METOJOB PEHICHMS MPaKTUYECKUX 3aJ]ad, NPUMEHEHUIO PA3JIMYHBIX METOJI0B
MMO3HAHUS,

HCTOJI30BaTh Pa3JIMYHbIE BUABI IESTEIBHOCTH I10 MTOIYYEHUIO HOBOTO 3HAHUSI, €T0
WHTEPIpETaluu, MPeoOPa30BAHUI0 U TPUMEHEHHUIO B yUEOHBIX CUTYAIUsAX, B TOM YHCIIC
MIPU CO3/IaHUM YYEOHBIX U COLIMAIBHBIX TPOCKTOB;

dbopMupoBaTh HAy4YHBIH THUIT MBIIUJIEHUS, BJIAJIETh HAYYHOW TEPMHHOJIOTHEH,
KJIFOUEBBIMHU MOHATHUSIMHU U METOJaMH;
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CTaBUTH U (HOPMYITUPOBATH COOCTBEHHBIE 3a/1a4l B 00pa30BaTEIILHOMN IS TEIIBHOCTH
Y )KU3HCHHBIX CUTYaIIUAX;

BBISIBIIATH TIPUYUHHO-CIIC/ICTBCHHBIE CBSI3U M aKTyaJIM3UPOBATh 33/1auy, BBIJIBUTAThH
TUTIOTE3y €€ PeIICHUs, HAXOIUTh apTyMEHTHI VIS JOKA3aTeIhCTBA CBOMX YTBEP KICHUA,
3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEIICHIUS;

aHATM3UPOBATh TOJIYYCHHBIC B XOJC PEIICHUS 3a7a4d Pe3yJIbTaThl, KPUTHUICCKH
OIICHUBATh WX JJOCTOBEPHOCTH, POTHO3UPOBATH N3MEHEHHUE B HOBBIX yCIIOBHSIX;

JaBaTh OIIGHKY HOBBIM CHTYyaIlUsiM, OIIGHWBAaTh MPHUOOPETEHHBIM  OIIBIT;

OCYIIECTBIISTH LIeJICHANPABICHHBIN MOUCK MEPEHOCa CPEACTB U CIIOCOOOB IEUCTBUS
B Ipo(heCCHOHATILHYIO CPEY;

yMETh TEPEHOCUTh 3HAHUS B TIIO3HABATEIBHYID M IMPAKTUYECKYI0 00JacTu
KU3HECITCIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCcTeH;

BBIJIBUTATh HOBBIC HJICH, TIPEIJIaraTh OPUTHHAIBHBIC TOAXOBI M PEIICHHS, CTABHUTH
po0JIeMBbI U 3a/1a4H, JOMYCKAIOIINE AIbTEPHATUBHBIE PEIICHUS.

Pabora ¢ undpopmanumeii:

OpUEHTHPOBAThCA B PA3IUYHBIX HCTOUYHHMKAX HWH(MOpManuu (TEKcTe y4eOHOro
nocoOusi, HayYHO-NOMYJISIPHOM JINTepaType, OMOJIOTUYECKUX CIIOBAPSIX U CIPABOYHUKAX,
KOMIBIOTEPHbIX 0a3ax JaHHbIX, B VHTepHere), aHanu3upoBaTh HHGOPMALUIO
Pa3IMYHBIX BUAOB U (DOPM MpPE/ICTABICHUS, KPUTUUECKU OILIEHUBATH €€ T0CTOBEPHOCTD U
HEIIPOTUBOPEYUBOCTb;

(opMyIHpPOBATH 3aIIPOCHI U MPUMEHATH PA3JIMYHbIE METO/IbI IIPU MTOMCKE U 0TOOpE
Ounosiornyeckoi nHPopmaru, He0OX0IMMOM JJIsl BEITIOJTHEHUST YUEOHBIX 3a/1a4;

npuoOpeTaTh  OMNBIT  HWCHOJIb30BaHUS  MH(DPOPMAMOHHO-KOMMYHHKATUBHBIX
TE€XHOJIOTUH, COBEPILIEHCTBOBATh KYJbTYPY AKTHBHOTO HCIOJb30BaHUS PA3IHYHBIX
IIOMCKOBBIX CHCTEM;

CaMOCTOSITEIIbHO BHIOMPATh ONTUMANIbHYIO (DOpMY MpeicTaBIeHUsT OMOIOTHIECKOM
uH(popmaiuu (cxeMbl, rpaduku, 1UarpaMmsbl, TAOIHILIbI, PUCYHKH U JIPYTOE);

UCIIOJIb30BaTh HAYUHBIHN SI3bIK B KQUe€CTBE CPEJCTBA MpHU paboTe ¢ OMOJOTHYECKON
uH(popMauen: TpUMEHSITh XUMHYECKHE, (PU3MYECKHMEe M MAaTeMAaTHYeCKHe 3HAKU U
CUMBOJIBI, (hOPMYIIBI, a00pEeBHATYPY, HOMEHKIIATYPY, UCIIOJIb30BaTh U MPEoOpPa30BhIBATH
3HAKOBO-CUMBOJINYECKHE CPEICTBA HATJIHOCTH;

BJIQJICTh HABBIKAMM PACIIO3HABAHUS W 3alIUThl MH(pOpMaIUU, WHPOPMAIMOHHOM
0e30MacHOCTH JIUYHOCTH.

KoMMmyHUKaTHBHBIE YHUBEpPCAJbHbIE Y4eOHbIE JAeiiCTBUS
OoOmenue:

OCYHIGCTBJIHTL KOMMYHI/IKaLII/II/I BO BCEX C(l)ean KHU3HHU, aKTHUBHO y‘—IaCTBOBaTB
B JMAJIOTe WM JUCKYCCHUU IO CYIIECTBY OOCyXkaaeMoW Tembl (YMEHHE 3aJaBaThb
BOIIPOCKHI, BBICKA3bIBATb CY)KI[GHI/UI OTHOCHUTCIIbHO BBIIIOJTHCHUA npez[naraeMoﬁ 3a1a4u,
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YYUTHIBATh MHTEPECH U COTJIACOBAHHOCTH MO3UIUN JPYTMX YYACTHUKOB JHAJIOTA WA
JIMCKYCCHH);

pacrmo3HaBaTh HEBepOaJbHBIC CpEACTBA  OOINEHHWs, TIOHMMAaTh 3HAYCHHE
COIMAIBHBIX 3HAKOB, MPEAMOCHUIOK BOSHUKHOBEHHS KOH(MIMKTHBIX CHUTYaIlUd, YMETh
CMATYATh KOH(GIUKTHI ¥ BECTH TIEPETOBOPHI;

BIIAJICTh PA3IUYHBIMH CIOCOOAMH OOIICHWS W B3aWMOJCHCTBHUS, ITOHUMATh
HaAMEPEHUS IPYTUX JIOJEH, MPOSIBISTh yYBAXKUTEIHHOE OTHOIICHHE K COOCCETHHKY U
B KOppEKTHOU popme PopMyTHupOBaTH CBOM BO3PAKCHUS,

Pa3BEPHYTO U JIOTUIHO U3JIaraTh CBOIO TOUKY 3PCHHSI C MCTIOIH30BAHUEM SI3BIKOBBIX
CPEICTB.

CoBMmecTHasI 1eITEJIbHOCTD:

MOHUMATh U UCIIOJIb30BATh MPEUMYIIECTBA KOMAHAHOW U MHAUBUAYAIbHON pabOThI
MIPU PEIICHUU OMOJIOTHYECKOU MPOOIeMbl, 000CHOBBIBATH HEOOXOAMMOCTh TPUMEHEHUS
IpYNIOBBIX (HOPM B3aMMOJEHCTBHS MPU PEIICHUH Y4EeOHOU 3a7auu;

BBIOMPATHh TEMATHKY U METOJIbI COBMECTHBIX JIEUCTBHUI C yUETOM OOIIMX HHTEPECOB
Y BO3MOXKHOCTEW Ka)/1I0r0 WICHA KOJUIEKTUBA;

NPUHUMATH L€ COBMECTHOM AEATEIbHOCTH, OPraHU30BbIBATh U KOOPJIUHUPOBATH
JIEUCTBUA MO €€ IOCTHKEHUIO: COCTABIIATH IUIAH IEUCTBUM, PACTIPENEIISATh POJIM C YYETOM
MHEHHUI Y4aCTHUKOB, 00CYKJ1aTh pe3yIbTaThl COBMECTHOM pabOTHI;

OIICHMBATh Ka4e€CTBO CBOETO BKJIa/Ja M KaXKJOTO y4YaCTHMKAa KOMAaHJIbI B OOIIMiA
pe3ynbTaT Mo pa3padoTaHHBIM KPUTEPUSIM;

npeajiaraTh HOBBIE MPOEKThI, OLEHUBATh HUJEU C TO3ULUUU HOBHU3HBI,
OPUTHUHAIBHOCTH, MPAKTUYECKOW 3HAYMMOCTH;

OCYUIECTBJISATh O3UTUBHOE CTPATETUYECKOE MOBEJACHHUE B PA3JIMUHBIX CUTYALMSIX,
MPOSIBJISITH TBOPYECTBO U BOOOPAKEHUE, OBITh MHUIIMATHBHBIM.

PerynsitTuBHble yHHBepCaJibHbIe Y4eOHbIE eHCTBUA
Camoopranusanus:

WCITOJIH30BaTh OMOIOTHYECKHUE 3HAHUS JUISI BBISBICHUS MPOOJEM M MX PEIICHUS
B KU3HECHHBIX U YYEOHBIX CUTYaIUAX;

BBIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUH 11€JIEBbIE M CMBICIIOBBIE YCTAHOBKU B
CBOUX JICUCTBUSX M MOCTYIKaX MO OTHOIICHUIO K KMBOU MPUPOJIC, CBOEMY 3I0POBBIO U
3IOPOBBIO OKPYKAIOIIHX;

CaMOCTOSITENIbHO ~ OCYIIIECTBIIATH TO3HABATEIBHYIO JICSITEIIBHOCTh, BBISBIISTH
npoOJeMbl, CTaBUTh W (HOPMYITUPOBATH COOCTBEHHBIE 3a/adyl B 00pa3OBaTEILHOMN
NEATESTLHOCTH M KU3HCHHBIX CUTYaIIHSIX;

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH PEMICHUS] MPOOJEMBbI C YYETOM HMMEIOITUXCS
pecypcoB, COOCTBEHHBIX BOZMOXKHOCTEH U MPEINOYTEHUI;

JaBaTh OIICHKY HOBBIM CUTYaIIHsIM;

pacHIMpsATh paMKH y4eOHOTO MpeMETa Ha OCHOBE JIMYHBIX MPEIITOYTCHHM;

JienaTh OCO3HAHHBIM BHIOOP, ApryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pelleHue;
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OLICHHUBATh MPUOOPETEHHBIH OIIBIT;

croco0cTBOBaTh (POPMUPOBAHUIO U IMPOSBICHUIO HIMPOKON 3PYIUIMHU B Pa3HbIX
o0nacTsIX 3HAHWM, MOCTOSHHO TOBBIIIATH CBOM 00pa3oBaTEeNbHBIM W KyJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIB:

JaBaTh OLICHKY HOBBIM CHUTYyalllssM, BHOCUTb KOPPEKTHBBI B JIE€ATEIBHOCTD,
OLICHUBAaTh COOTBETCTBUE PE3YIBTATOB LEIISIM;

BJA/IeTh HaBbIKAMM I103HABATEIbHOM pe(ieKcHH KaK OCO3HAHMS COBEPIIAEMBIX
JNEUCTBUM U MBICIMTENBHBIX MPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUM, UCIOJIb30BAThH
npu€MbI peIEeKCUU ISl OLIEHKH CUTYalluH, BEIOOpA BEPHOTO PEILICHUS;

YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PELICHHUS 10 UX CHUKEHUIO;

IPUHUMATh MOTHBBI M APTYMEHTBI IPYTUX IIPU AHAJIM3E PE3YJIBTATOB JACSITEIBHOCTH.

IIpunsitue cedst M Apyrux:
IpUHUMATh ce0sl, TOHUMAasi CBOM HEJIOCTATKU U JIOCTOMHCTBA;
MIPUHUMATh MOTUBBI U ApTYMEHTHI IPYTUX ITPU AHAJIU3E PE3YJIBTATOB JACATEIBHOCTH;
pU3HABATH CBOE MPABO U MPABO APYTUX HA OIIUOKU;
pPa3BUBATh CIOCOOHOCTH MOHUMATh MUP C MO3UIIMH JPYTOro YEIOBEKa.

HPEIMETHBIE PE3YJIBTATDI

[IpenmerHbie pe3ynbrarhl ocBoeHus mnporpamMMbl COO mo 6uonoruu Ha 6a30BOM
YPOBHE BKJIIOYAIOT clienupuueckue uisi yuyeOHoro mnpeaMera «buonorus» HayyHbIe
3HaHWUSA, YMEHHA U  CHocoObl  JEHCTBUMI MO  OCBOGHMIO, HWHTEpPIpETALUU
U TpeoOpa3oBaHUIO0 3HAHWM, BHUJBI JCSITEIBHOCTH MO TMOJYYEHUIO HOBOTO 3HAaHUSA U
NPUMEHECHUIO 3HAHUM B PA3IUYHBIX YYEOHBIX CHUTYallUsX, a TaKXKe€ B PEATbHBIX
KU3HCHHBIX CHUTYaIlMsAX, CBSI3aHHBIX ¢ Owojorueir. B mporpamme mnpeamMeTHbie
pe3ynbTaThl MPEACTABIECHBI MO TOaM O0yUEHHUS.

[IpenmeTHBIC pe3yabTaThl OCBOEHUS yueOHOoTo penmera «buonorus» B 10 kiacce
JIOJKHBI OTPAXKATh!

c(OpMUPOBAHHOCTH 3HAHUI O MECTE U POJIU OMOJIOTUU B CUCTEME Hay4YHOTO 3HAHMS
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHUN COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI
MUpPAa U HAy4YHOTO MHPOBO33PEHHs, O BKJAJE€ POCCUMCKUX U 3apyO€KHBIX YUEHBIX-
OWONOrOoB B pa3BUTHE OWONOTHH, (PYHKIIMOHAIBHOW T'PAaMOTHOCTH  YEJIOBEKa
JUTS PENICHUS KU3HEHHBIX 3a7a4;

YMEHHE PACKPBIBATh COJEpKaHWE OMOJIOTMYECKUX TEPMUHOB U TOHSATHI: KU3Hb,
KJIETKa, OpraHu3M, MeTa00Iu3M (0OMEH BEIIECTB M MPEBpAIlCHUE SHEPTHH ), TOMEOCTa3
(camoperymsius), ypOBHEBas OpraHM3aIMs >KUBBIX CHCTEM, CaMOBOCIIPOHM3BEICHHE
(penpoayKuusi), HaCJIeACTBEHHOCTh, U3BMEHYHBOCTh, POCT U Pa3BUTHUE;

yMEHHE Hu3/araTb  OWOJIOTWUYECKHE Teopuu  (KJIETO4YHas, XpPOMOCOMHas,
MyTAallMOHHAsI, LEHTpaJIbHAs JI0rMa MOJIEKYJIApHOM Ouosorun), 3akonsl (I'. Mennens,
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T. Moprana, H.W. BaBuioBa) u yuenus (0 LEHTpax MHOT000Opas3usi U MPOUCXOKIACHUS
KylIbTypHBIX pactenuit H.WM. BasuiioBa), ompenensiTb TpaHHUIbl UX NPUMEHUMOCTHU
K )KUBBIM CHCTEMaM;

yMEHHUE BIAJCTh METOJaMH HAyYHOTO TIO3HAHHUA B OWOJOTMHU. HaOIIOJIEHUE
U OMHCAHWE J>XHUBBIX CHUCTEM, TPOIECCOB W SBICHUW, OpraHU3AMs W TMPOBEICHUE
OMOJIOTUYECKOTO JKCIEPUMEHTA, BBIIBI)KCHHE TUIIOTE3bI, BBISIBIICHUE 3aBUCHMOCTH
MEXIY HCCIEIyeMbIMH BEIIMYMHAMHU, OOBSICHEHHWE TIOJYyYEHHBIX PE3yJIbTaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX TOHSATHUH, TECOPUUW W 3aKOHOB, YMCHHE JI€JIaTh BBIBOJIBI
Ha OCHOBAHHH MOJYyYCHHBIX PE3yIhTaTOB;

YMEHHUE BBIJCIATh CYIIECTBEHHBIC TMPU3HAKKM BHUPYCOB, KIETOK IMPOKAPHOT
U DyKapuoT, OJHOKJICTOYHBIX ¢ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH
MPOIIECCOB: OOMEHA BEIIECTB W TPEBPAIICHUS SHEPTHMH B KJETKe, (OTOCHHTE3a,
MJIACTHYECKOTO U DHEPTETUIECKOTO oOMeHa, XEMOCHHTE3a, MHUTO3a,
Mel03a, OIUIOAOTBOPEHUS, PA3MHOKCHHS, HWHAWBUAYAJIHLHOTO pAa3BUTHS OpTraHU3Ma
(oHTOTEHER);

YyMEHUE TPUMCHATHh TIOJYYCHHBIC 3HAHUA I OOBSICHEHUS OWOJIOTHYCCKUX
MIPOIIECCOB | SBJICHUM, JIJIS IPUHATHS MPAKTHICCKUX PEIICHUHA B MIOBCETHCBHON JKU3HU
C IeJbt0 o0ecIieueHus 0€30MaCHOCTH CBOETO 3I0POBBS M 3/I0POBbSI OKPYKAIOIINX JIFOJICH,
COOJIIO/ICHUsT HOPM TPaMOTHOTO TIOBEICHHUS B OKpYXKalomeld TPUPOTHOU cpere,
MOHUMaHUE HEOOXOJIUMOCTH HCIIOIh30BAHUS JTOCTIKCHHH COBPEMEHHOW OHMOJIOTUH U
OMOTEXHOJIOTHH JIJIS1 PAIIHOHATILHOTO TPHUPO/IOTIOIB30BAHUS;

YMEHHUE peIaTh JIEMEHTAPHBIC TEHETUYECKUE 3a7a4ll Ha MOHO- M JIUTHOPUITHOE
CKpEIIMBaHue, CICTUICHHOE HAacCJeI0BaHWe, COCTaBJIATh CXEMbl MOHOTHOPHIHOTO
CKpEITUBaHUS VIS TIPEICKa3aHus HAacIeA0BaHUS TPU3HAKOB Y OPTaHU3MOB;

YMEHHUE BBIMOJIHATH JIAOOPATOPHBIC M MTPAKTUYECKHE PAOOTHI, COOIIOAThH MPaBHIIa
pu paboTe ¢ yueOHbIM U 1a00paTOPHBIM 000PYI0BAHHUEM;

yMEHUE  KPUTUYECKH  OICHHBAaTh U  HMHTEPIPETUPOBATH  WHOOPMAIUIO
OMOJIOTUYECKOTO COJIEPKaHUS, BKIIOUAOINIYIO TICEBIOHAYYHBIC 3HAHUS U3 Pa3TUYHBIX
MCTOYHUKOB (CpeICcTBa MaccOoBOW HH(OpPMAIUK, HAYYHO-TIOMYJSPHBIE MaTepUalb),
OTUYECKUE aCMEKThl COBPEMEHHBIX HCCIENOBaHWA B  OHWOJOTUH, MEIUIIMHE,
OMOTEXHOJIOTHH;

yMEHHUE CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIE W YCTHBIE COOOIIEeHUs, 00001as
OMOJOTHYECKYI0 MH(POPMAITNIO U3 HECKOJBKUX HCTOYHUKOB, TPAMOTHO HCIIOJIH30BaTh
MOHSATUIHBIN anmapat OMOJIOTHH.

[IpeameTHble  pe3ylbTaThl  OCBOEHUsA ydeOHoro mnpeamera  «buomorus»
B 11 kJacce J0JDKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTH 3HAHUM O MECTE U POJIU OMOJIOTUU B CUCTEME HAYYHOT'O 3HAHUS
€CTECTBEHHBIX HAyK, B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYUYHOW KapTUHBI
MUpa U HAy4YHOTO MHPOBO33pPEHHUS, O BKIIAJE€ POCCUMCKUX M 3apyOEkKHBIX YUEHBIX-
OMOJOrOoB B pa3BUTHE OHOJOTMM, (PYHKIMOHAIBHOW TIPAaMOTHOCTH  YE€JIOBEKa
JUISl pEILEHUS )KU3HEHHBIX 337124,
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YMEHUE PaCKphIBAaTh COJCP)KaHHE OMOJOTHYECKUX TEPMHUHOB W TOHSATHUN: BUJ,
NOMyJsilisg, TeHOGOHA, SBOJIOLUMS, JBIXKyIIME CUIbl ((aKTOphl) 3BOJIOLNH,
MPUCTIOCOOJICHHOCTh  OPTaHW3MOB, BHUA000pa30BaHUE, DKOJIOTHYECKUE (HaKTOPHI,
HKOCUCTEMA, MPOMYIIEHTHI, KOHCYMEHTBI, PEAYIICHTHI, IEMU MUTAHUS, DKOJOTHIECKas
nMpamMujia, OuoreoreHos, onocdepa;

YMEHUE M3J1arath OWOJIOTHYECKHE Teopuw (dBojtonoHHas Teopus Y. J[apBuHa,
CHUHTETUYECKass TEOpHsl SBOJIOLMH), 3aKOHBI M 3aKOHOMEPHOCTH (3apOABIIIEBOTO
cxoncrBa K.M. bnpa, depenoBaHus TJIaBHBIX HaNpPaBICHUW MW IIyTE€H JBOJIOLHAH
A.H. Ceseproa, yuenus o 6uochepe B.M. BepHanackoro), onpeaensiTh TPaHUIBI HX
MPUMEHUMOCTH K KUBBIM CHCTEMaM;

yMEHUE BIAJETh METOJaMH HAyYHOTO TIO3HAHWS B OWOJOTHMU: HAOIIOICHUE
U ONHCAHWE >KHUBBIX CHUCTEM, MPOILECCOB W SBJICHUW, OpraHU3alMs W TMPOBEICHUE
OMOJIOTUYECKOTO HJKCIEPUMEHTA, BBIIIBIDKCHHE TUIIOTE3bI, BBISIBICHUE 3aBUCHMOCTH
MEXIY HCCIEIyeMbIMH BEIIMYMHAMH, OOBSICHEHHWE IOJYyYEHHBIX PE3yJIbTAaTOB,
UCIIOJIb30BAaHHBIX HAYYHBIX MOHSATUN, TECOPUUA U 3aKOHOB, YMEHHE JIeJaTh BBIBOJIbI
Ha OCHOBAHHH MOJYyYCHHBIX PE3yIhbTaTOB;

yYMEHUE BBIJICIATh CYIIECTBEHHBIE MPU3HAKU CTPOCHUSI OMOIOTMYECKUX OOBEKTOB:
BUJIOB, TMOMYJISALHUMA, MPOAYLEHTOB, KOHCYMEHTOB, PEIyIIEHTOB, OHOIEOIICHO30B U
9KOCHCTEM, OCOOCHHOCTH TIPOIIECCOB: HACICACTBEHHON M3MEHUNBOCTH, €CTECTBEHHOTO
0T0O0pa, BUA000pa30BaHMUsI, TPUCTIOCOOIEHHOCTH OPTaHU3MOB, JIEHCTBHSI SKOJIOTUYECKUX
(GaKkTOpOB Ha OPTraHMW3MBI, MEPEHOCA BEMIECTB M IOTOKA DHEPTUU B DKOCHUCTEMAX,
aHTPOIIOTCHHBIX N3MECHEHHUI B YKOCHCTEMAaX CBOEH MECTHOCTH, KPyrOBOPOTa BEIIECTB U
OMOreoXMMHUUYECKUX IUKIIOB B Onocdepe;

yMEHUE TPUMCHATHh TIONYYCHHBIC 3HAHUSA I OOBSICHCHUS OHOJOTHYECCKUX
MPOLIECCOB U SIBIICHUM, JIJISl IPUHATHS MPAKTUYECKUX PEIICHUIA B MOBCETHEBHON KU3HU
C LIeJbI0 0OeceYeHrst 0€30MaCHOCTH CBOETO 3/I0POBbBS U 3A0POBbS OKPYKAIOIINX JTFO/ICH,
COOJIIOJICHUST HOPM TPaMOTHOTO TIOBEJICHUS B OKpYXKAIOIIEH NPHUPOTHOU Cpere,
MOHMMAaHUE HEOOXOAMMOCTH HCTIOIB30BAHMS JOCTHKEHUN COBPEMEHHON OMOJIOTUN IS
PaIMoOHAIBHOTO MPUPOIOTIONH30BAHNS;

YMEHUE peIlaTh 3JIEMEHTApHBIC OHOJOTMYECKHE 3a/Jadd, COCTaBIATH CXEMBI
NepeHoca BEIIEeCTB U YHEPTUU B SKOCUCTEMaX (IIeTH MUTAaHMUS ),

yYMEHUE BBINIOIHATH TAOOPATOPHBIE U MPAKTHYECKUE PabOThI, COOII0IaTh TpaBHIIa
pu paboTe ¢ yueOHbIM U 1a00pPaTOPHBIM 000PYI0BAHHUEM;

YyMEHUE  KPUTHYECKH  OICHMBAaTh W  HMHTCPIPETUPOBATh  WHOOPMAIUIO
OMOJIOTUYECKOTO COJICpKaHUs, BKIIOUYAOIIYIO TICEBIOHAYYHbIC 3HAHUS U3 Pa3IUIHBIX
MCTOYHUKOB (CpeICcTBa MaccoBOW HH(OpMAIUK, HAYYHO-TIOMYJSPHBIE MaTepUaIb),
paccMaTpuBaTh ri00aabHBIC YKOJIOTHYCCKUE MPOOJIEMbI COBPEMEHHOCTH, (POPMHUPOBATH
M0 OTHOIIICHUIO K HUM COOCTBEHHYIO TIO3UIIUIO;

yMEHHE CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIC U YCTHBIC COOOIIEHUs, 00001as
OMOJOTHYECKYI0 MH(POPMAIUIO U3 HECKOJBKUX MCTOYHUKOB, TPAMOTHO HCIIOJIH30BATh
MOHSATUIHBINA ammapaT OMOJIOTHH.
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10 xiacc
HaumenoBanue Koau4aecTso duekTpoHHbIe (LM (POBHIE) 00pa3oBaTeIbHbIE PeCypPChl
Ne KounyecrBo
W pa3siesioB 1 TeM y4eGHOro npeamera 4ACOB P pateTIea
TPOBEPOYHBIX
Tema 1. buosorus kak Hayka 1 bubmmnorexa LIOK https://m.edsoo.ru/7f413368
Tema 2. J)KuBbIe CHCTEMBI M KX OpraHH3aLHs Bbubanoreka ITOK https://m.edsoo.ru/7f413368
Tema 3. XuMuveckuii coctaB U CTPOCHUE 1 bubnmnoreka LIOK https://m.edsoo.ru/7f413368
KJIETKU
4 Tewma 4. )KusnenesreapHOCTh KIETKH bubmmorexka ITOK https://m.edsoo.ru/7f413368
5 Tema 5. Pa3MHOKEHUE M WHAUBUYAITBHOEC 2 Bbubanoreka ITOK https://m.edsoo.ru/7f413368
pasBUTHE OPraHU3MOB
6 Tema 6. Hacne1cTBEHHOCTh M K3MEHUHUBOCTh 8 1 bubmmoreka LIOK https://m.edsoo.ru/7f413368
OpraHM3MOB
7 Tema 7. Cenekiust OpraHu3MOB, OCHOBBI 3 1 bubnunotexa [IOK https://m.edsoo.ru/7f413368
OMOTEXHOJIOTHUH
PeszepBHOE Bpems 1
OBILEE KOJIMYECTBO 34 7
YACOBIIO ITPOT'PAMME
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11 kanacc
HaumeHnoBanue KomuecTso JuekTpoHHbIe (UG pPOBbIE) 00pa3oBaTeIbHbIE PECYPChI
Ne KoimnuecTBo
1w/ pa3JeoB M TeM yu4eOHOro mpeaMera YACOB Epam“qec“"x
MPOBEPOYHBIX
Tema 1. DBOMIOIMOHHAS OUOJIOTHS bubanoreka ITOK https://m.edsoo.ru/7f413368
Tema 2. Bo3HHKHOBEHUE U Pa3BUTHE )KU3HU Ha bubmmoreka LIOK https://m.edsoo.ru/7f413368
3emuie
3 Tema 3. Opranu3Msl 1 OKpyIKaromias cpeza 5 bubmmnorexa LIOK https://m.edsoo.ru/7f413368
4 Tema 4. CooOl1ecTBa ¥ SKOJIOTHUYECKUE CUCTEMBI 9 Bbubanoreka ITOK https://m.edsoo.ru/7f413368
Pe3epBHOE Bpems 1
OBIIEE KOJIMYECTBO 33
YACOB IIO ITPOTPAMME

29



https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368

denepanbHas padouas mporpamma | buc

YUYEBHO-METOJJNYECKOE OGECIIEYEHHUE OGPA3ZOBATEJIBHOI'O

HPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

buonorus 10 knacc: yue6. J{ns obmeodpazobar. Opranuzanmii: 6a30Bsiid ypoeHs /B.B. [Taceunuk u
ap.; mox pen. B.B. Ilaceunuka. — 3-e uza. — M.: Ilpocsemienue, 2021. - 223 c. : wi. — (JIua#s )KU3HN).

buonorus 11 kmace: yue6. s obmeobpazoBar. Opranusanuii: 6a3oBeiii ypoBeHs / B. B. [Taceunuk,
I'. T'. lIBenoB, A. A. Kamenckuii, A. M. Py6mos, 3. I'. I'anontok; mox pexn. B.B. Ilaceunuka. — 4-¢
u3a. — M.: Ilpoceemenue, 2021. - 273 c. : un. — (JIuHUs KU3HM).

METOANMYECKHUE MATEPHUAJIBI V1A YYUTEJIA

buonorus 10 kmace: yue6. st o6meodpazosat. Opranusanmii: 6a30BbIil ypoBens /B.B. [Taceunnk u
ap.; mox pen. B.B. [Taceunuka. — 3-e u3a. — M.: IIpocBemenune, 2021. - 223 c. : wi. — (JIunus
KU3HH).

buonorus 11 kmace: yue6. st ob6meodpazosar. Opranusanmii: 6a30BbIid ypoBeHs / B. B. [Taceunuk,
I'. T'. [lIBenoB, A. A. Kamenckuii, A. M. Py6uos, 3. I'. 'anontok; nox pen. B.B. Ilaceunuka. — 4-¢
u3a. — M.: IlpocBenienne, 2021. - 273 c. : uin. — (JIuaus xu3HNM).

Bbuonorus : O6mas 6uonorusi. 10—11 knaccer: MeToamueckoe nmocobue K yaeOHuKy A. A.
Kamenckoro, E. A. Kpukcynosa, B. B. I[laceunuka «buonorus. O6mas 6uonorusi. 10—11 xiaccer.
bazoserit yposerb» / B. B. Ilaceunuk, I'. I'. IlIBeroB. — M.: [poda, 2015. — 190, [2] c. : wr.

HUPDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

http://bio.1september.ru
http://college.ru/biologiya/

http://www.eco.nw.ru

http://www.sbio.info
http://www.darwin.museum.ru

Bubnnoteka LJOK https://m.edso0.ru/7f413368
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