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INOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke MNporpaMmbl MO OMOJIOTMU TEOPETHUUECKYID OCHOBY IS
OTIpEEICHHUs] MOAXO0J0B K (POPMUPOBAHUIO COJACPNKAHUS Y4EeOHOrO TMpeaMeTa
«buosiorus» cocTaBWIM: KOHIENTyajdbHble TnonoxkeHus @PIroOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJN€H, ColIepKaHus, pPE3yJbTaToB OOyYEeHHS U
TpeOOBaHMI K YPOBHIO MTOATOTOBKU BBITYCKHHKOB, TTOJIOKEHUS 00 OOIIUX MENIX 1
MPUHLNNAX, XAPAKTEPU3YIOIINX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEOHETO
obmero obpasoBanus B Poccuiickoii denepanuu, a TaKkKe IOJIOXKEHHUS O
cnenuuke OMONOruK, €€ 3HaAYeHUH B MTO3HAHUU KMBOM MPUPOJILI U 00ECIICYCHUH
CYIIIECTBOBAHMSI YeIOBEUYECKOTO 00mecTBa. COTjlacHO HAa3BaHHBIM TIOJIOKCHHSIM,
oTmpeiesIeHbl OCHOBHBIE (DYHKIIUU MTPOTPAMMBbI [0 OMOJIOTUH U €€ CTPYKTYpA.

[Iporpamma 1o Ouonoruu Aa€T NpelCTaBlIeHHWE O IeNsIX, 00 oOmiei
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS W Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yueObHoro mnpeaMera «buonorus», omnpenenser o00s3aTeIbHOE MPEIMETHOE
COJIEp’)KaHHMe, €ro CTPYKTYpYy, pachpeiesieHue Mo pa3feinaM ¢ Temaw,
PEKOMEHAYEMYIO MOCIEI0BATEIbHOCTh M3YUYEHUsI YUEOHOTrO MaTepuana ¢ y4éToM
MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBSI3€H, JIOTMKA 00pa30BaTEIbLHOTO
mpoliecca, BO3PACTHBIX OCOOEHHOCTEH 00yUYaroIIMXCA.

B nmporpaMmme 10 OHOJIOTMM TaKXe€ YYUTHIBAIOTCS TpeOOBaHHUS K
MJIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM U MPEIMETHBIM pe3yJibTaTaM
oOyyeHus B (QOPMHUpPOBAHMHM OCHOBHBIX BHJOB Y4eOHO-IIO3HABATEIHLHOM
NeATeTbHOCTH/YUEOHBIX JEeHCTBUM OOYy4YaloIMXCS 1O OCBOCHHUIO COJCpIKAHUS
OMOJIOTNYECKOT0 00pa3oOBaHMUs.

B nporpamme no ouosnoruu (10—11 kmaccel, 0a30BbIil YpOBEHB) peaiM30BaH
IOPUHIMI TMPEEMCTBEHHOCTH B H3y4Y€HUU Ouojoruu, Onarojapss 4emy B Hel
MPOCMATPUBAETCS HANPABICHHOCTh HAa pa3BUTUE 3HAHUM, CBS3AHHBIX C
dbopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, LIEHHOCTHBIX
OpUEHTAIUN JIMYHOCTH, HKOJOTUUECKOTO MBIIUICHHUS, PEJICTABICHUN O 3I0POBOM
oOpa3e XKM3HM M OEpeKHbIM OTHOUIEHHWEM K OKpYy)Karoued MpUpOIHON cpene.
[TosTOoMy HapsIy ¢ U3ydye€HHEM OOIIEOMOJIOTHYECKUX TEOpUM, a Tak)Ke 3HAHUM O
CTPOCHUH JKUBBIX CUCTEM PA3HOTO PAaHra U CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIIECCOB B MPOTrpaMMe IO OMOJIOTHH yAEIEHO BHUMAaHHUE HCIIOJIh30BAHUIO
MOJTYYEHHBIX 3HAHUM B TTOBCEIHEBHOM JKU3HU JJIS PEIICHUSI MPUKIIAIHBIX 3a/1a4, B
TOM YHCIIe: TPOPUIAKTUKYA HACJIEACTBEHHBIX 3a00JIeBaHUN YeIOBEKa, MEIUKO-
F€HETUYECKOTO KOHCYJIbTUPOBAHUS, 000CHOBaHUS HKOJIOTHYECKHU
1€JIECO00Pa3HOr0 TOBENCHUS B OKpY)KAIOIIEH NPUPOMHON Cpene, aHaiam3a
BIIMSIHUSL XO3SMCTBEHHON AESATEIbHOCTH YEJIOBEKA HA COCTOSHHE MPUPOIHBIX U



© MAQOY I'mmua3us Ne 86. PaGouasi mporpamma y4eGHOro npeamera
«buonorusi_06a3oBblii yposensb_ 10-11 kiaaccbn»

VICKYCCTBEHHBIX DKOCUCTEM. Y CUIICHUE BHUMAaHHUs K NIPUKJIIAJHOW HAPAaBJICHHOCTH
yueOHoro npeamera «bruosorus» mpoIuKTOBaHO HEOOXOJUMOCTBIO 00ecnedeHUs
YCIOBUH ISl pEIICHUs] OJJHOM U3 aKTyallbHBIX 3ajau IMIKOJILHOTO OHOJOTHYEeCKOTrO
oOpa3oBaHMs, KOTOpas mpeAmnojaraeT (QopMUpOBaHHE Yy  OOYyUYaIOIIUXCS
CIIOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHUSM JUHAMHYHO Pa3BHBAIOIIETOCS
COBPEMEHHOT'O MUpA.

buonorust Ha ypoBHE cpeaHero o0mero oOpa3oBaHHUS 3aHUMAeT Ba)KHOE
mecto. OHa oOecrieunBaeT (QOPMHUPOBAHUE Y OOYYAIOMIMXCS MPEICTABICHUNA O
HAYYHOW KapTHHE MHUpa, paclIUpseT U 0000IaeT 3HaAHUS O KUBOHM MpHUpoje, e
OTIIMYUTENBHBIX IPU3HAKaX — YPOBHEBOW OPraHM3allid M SBOJIIOLUHU, CO3MAET
yCIOBUSL  JJIA: IO3HAHUS  3aKOHOB  JKMBOM  mpupobl, (OPMUPOBAHUSA
(YHKIIMOHAJIBHOW TPAaMOTHOCTH, HAaBBIKOB 3/I0pPOBOTO M 0e€30mMacHOro obpasa
KU3HH, SKOJIOTHYECKOTO MBILUIEHHS], IEHHOCTHOTO OTHOIIECHHUS K KUBOM MPUPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHrne OMOJIOTUS UMEET TAKXKe JIJIsl PELICHUS] BOCIIUTATEIbHBIX U
pa3BUBAIOIIMX  3aJad  CpelHero  obmero o0pa3oBaHUsA,  COLUAIM3ALMUU
oOyuaromuxcs. M3ydyenne Ouosorun odecnednBaeT yciaoBHs sl (hOPMUPOBAHUS
WHTEJUIEKTYaJbHbIX, KOMMYHHUKAallMOHHBIX W HMH(POPMALMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJIbTYpbl, CIOCOOCTBYET HMHTErpaluu OHOJOTMYECKUX 3HAHUU C
IPECTaBICHUAMU U3 APYTUX YY€OHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpapuu. Ha3BaHHBbIE MOJOKEHUS O IpeJHA3HAYEHUM y4eOHOro IpeaMera
«buonorus» COCTaBUIM OCHOBY IJisi ONpENETEHUs MOAXOJO0B K OTOOpy H
CTPYKTYPUPOBAHHMIO €ro COAEp)KaHUs, MPEACTaBICHHOr0O B Iporpamme 1o
OMOJIOTHH.

Otb6op coxepxkanusa ydeOHOro mpeamera «buosorus» Ha 0a30BOM ypOBHE
OCYIIECTBIEH C MO3UIMM KyJIbTypOCOOOpPa3HOTO MOJIXO0Ja, B COOTBETCTBUHU C
KOTOPBIM OO0y4aroluecs: JOJKHbI OCBOMTh 3HAHUS M YMEHHUA, 3HAUYUMBbIE IS
dbopmupoBaHusi 00IIEH KYyJbTYphl, OMNpPEACISIIONIME aJCKBaTHOE IOBEICHUE
YeJIOBEKa B OKPY’KAIOIIEH MPUPOJHOU cpejie, BOCTPEOOBAaHHBIE B IOBCEIHEBHOM
KU3HU U MpaKTHUeCKOM zesTenbHOCTH. Ocoboe MEcTo B 3TOM cucTeMe 3HaHUU
3aHMMAIOT JIEMEHTHI COIEPKAHUs, KOTOPbIE CIIY>)KAT OCHOBOW Ji1 (POPMUPOBAHUS
NPEACTABICHHM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa U
LHEHHOCTHBIX  OPHEHTAIMSAX  JIMYHOCTH, CHOCOOCTBYIOUIMX  T'yMaHM3aluu
OMOJIOrMYecKOro 00pa3oBaHMsL.

CTpykTypupoBaHHe cOAepX)aHUS y4yeOHOro Marepuajga B IPOTrpaMMe I10
OMOJIOTMM OCYILECTBICHO C YYETOM NPUOPUTETHOTO 3HAYEHUs 3HAHUU 00
OTIIMYUTENBHBIX OCOOCHHOCTSX >KUBOW MPUPOABI, O €€ YPOBHEBOIN OpraHU3aluu U
3BOJIIOLIMU. B COOTBETCTBUM € 3TUM B CTPYKTYype yueOHOro npeamera «buonorus»
BBIJICJIEHBI CIIETYIOLINE COAEPKATEIbHbIE TUHNN: «bronorus kak Hayka. MeTozasl
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HAy4yHOTro ToO3HaHUs», «KieTka kak Ouonorumyeckas cuctemay, «OpraHu3m Kak
Ouonoruyeckas cuctema», «CucreMa U MHOTooOpasve OpraHU4ecKOrO MHpay,
«OBONIOLMS KUBON NPUPOJIBI», « IKOCHCTEMBI U IPUCYLIUE UM 3aKOHOMEPHOCTH.

[lenr w3yuyeHus ywyeOHoro mnpeamera «buonorus» Ha 0a30BOM YpOBHE —
OBIAJICHUE  OOYYalOUIMMHCS  3HAaHUSAMH O  CTPYKTYpHO-(YHKIIMOHATHHON
OpraHW3allid J>KUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETEeHHE YMEHHM
WCIIOJIb30BaTh ATH 3HAHUS /I TPAMOTHBIX JIEUCTBUI B OTHOILIEHUU OOBEKTOB
YKUBOUW TIPUPOJIBI U PEIICHUS PA3TUIHBIX )KH3HEHHBIX MPOOIIEM.

Jloctmxenne 1ienu u3ydeHus: yueOHoro npenmera «buonorus» na 6azoBomM
YpOBHE 00€CIeUNBAETCS PEIICHUEM CIECAYIOMNX 3a/1ay:

OCBOCHHME OO0YYaIOIUMHCS CHUCTEMbl 3HAHUH O OUOJOTMYECKUX TEOPHSX,
YUEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUIIaX, CIy>KaIlluX OCHOBOU
JUIsl (pOPMHUPOBAHUSL NPEACTABICHUN O €CTECTBEHHO-HAYYHON KapTHHE MHpa, O
METO/IaX HAyYHOI'O MO3HAHMS, CTPOEHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX JKHUBBIX
CUCTEM Pa3HOTO YPOBHS OpPraHM3aIlMH, BBIIAIOIIMXCA OTKPBHITUAX M COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH;

dbopMmHpoBaHUE y OOYy4YalOIIMXCA IMO3HABATENIbHBIX, WHTEJUIEKTYaJIbHBIX H
TBOPYECKUX CIOCOOHOCTEW B MPOLECCE aHalIM3a JAaHHBIX O MYTAX Pa3BUTHS B
OMOJIOTMM HAyYHBIX B3IJISIIOB, UAEH M MOAXOJOB K M3YUYEHHUIO KUBBIX CHCTEM
Pa3HOTO YPOBHS OpTaHU3AIUY;

CTAaHOBJICHHE Yy oOOydJarommxcss oO0mell KylnbTypbl, (DYHKIIMOHAIBLHON
IPAMOTHOCTH, Pa3BUTHE YMEHUN OOBSACHATH U OLICHUBATH SIBICHHS OKPY>KAOLIETO
MHpa JKHBOW TPHUPOJALI HA OCHOBAaHWM 3HAHWUW W OIBITA, IOJIYYEHHBIX IIPH
M3y4YeHUH OMOJIOTHH;

dbopmupoBaHre y OOydYalOIMXCA YMEHHM WUIIOCTPUPOBATH 3HAUYCHHE
OMOJIOTUYECKUX 3HAHUW B TMPAKTUYECKOW JCATEIHHOCTA YEJIOBEKA, Pa3BUTHU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUH U arpoOHOTEXHOJIOTUI;

BOCIIUTaHUE YOEXKAEHHOCTH B BO3MOKHOCTH TMO3HAHUS YEJTOBEKOM >KHBOM
MIPUPOJIBI, HEOOXOIUMOCTH OEPEIKHOTO OTHOIICHUS K HEeH, COOTIOICHUS ATHICCKUX
HOPM IIpU IIPOBEJCHUH OMOJIOTUYECKUX UCCIIeI0BaHUM;

OCO3HAHHWE IIEHHOCTH OWOJIOTMYECKUX 3HAHUW JUIsl TOBBILIEHUS YPOBHS
HKOJIOTUYECKOMN KYJIBTYpbI, 111 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

pUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUH B MOBCEIHEBHOM JKU3HU IS
OLICHKH MOCJIEACTBUM CBOEH JEATEIBHOCTH IO OTHOILLICHUIO K OKPYKAIOIIEeH cpele,
COOCTBEHHOMY 3/I0POBBIO, OOOCHOBaHWE W COOJIIOJCHHE Mep MPOPUIAKTUKH
3a00J1eBaHUM.

B cucreme cpennero oOuiero oOpaszoBanusi «buonorus», uydaemas Ha
0a30BOM YpOBHE, SBISIETCS OOS3aTENIbHBIM YYEOHBIM TMPEIMETOM, BXOMSIINM B
cocTaB IpeaMeTHOM 00sacTi « EcTecTBeHHO-HAYUHBIE TIPEIMETHDY.
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J{nst u3ydeHus: OMoJIoruu Ha 6a30BOM YPOBHE CPEJIHET0 00111ero oOpa3oBaHus
otBoaMTCS 68 yacoB: B 10 kimacce — 34 ygaca (1 yac B Henenmo), B 11 knacce — 34
yaca (1 gac B Hegento).
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COJEPKXAHUE OBYUYEHUA
10 KIIACC

Tema 1. buoJsiorusi Kak HayKa.

buosnorust kak Hayka. CBsizb OMOJOTHUU C OOILIECTBEHHBIMU, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMH HayKamu, (puiiocoueit, STUKON, SCTETUKON U MPaBOM.
Ponb Ouonormu B (HOpPMUPOBAHMM COBPEMEHHOM HAy4yHOW KapTUHBI MHpA.
Cucrema OMOJIOTMUECKUX HayK.

MeTopl TO3HAHMSI KUBOM TIPUPOBI (HAOIIOCHUE, YKCIIEPUMEHT, OTTMCAHUE,
U3MEpeHHe, KiIacCHu(pUKAIMs, MOJCITUPOBAHUE, CTaTHCTHYECKas 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpetsr: Y. lapsun, I'. Menaens, H. K. Konbnos, /Ixx. Yorcon u ®@. Kpuk.

Tabnuibl U cxeMbl: «MeTOoIbl MO3HAHMS JKUBOU MPUPOJIBI».

JlabopaTopHbie U MpaKTUYECKHE PadOThI:

[Ipaktuueckass padora Ne 1. «Vcnonb3oBaHWe pa3IUYHBIX METOAOB IPHU
U3YYEHUU OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aIUA.

JKuBbie cuctembl (OMOCUCTEMBI) KaK MpeaAMeET u3ydeHus: ouonoruu. OTinane
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOJIBI.

CaoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIii OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJSIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTe0IIeHOTUYECKUH ), OMOCEpHBIA.

JlemoHncTpanum:

Tabmuupl u cxembl: «OCHOBHBIE TPU3HAKU JKU3HUY», «YPOBHU OpraHU3AINH
YKUBOM IIPUPOIBI».

Oo6opynoBanue: moaenb MmoJiekyibl JITHK.

Tema 3. Xumuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHUYECKHN COCTaB KJIETKA. XHMHUYECKHUE HJIEMEHTBhI: MaKpOAJIEMEHTHI,
MHUKpPO3JIEMEHThI. Bo/la 1 MUHEpaibHbIE BEIIECTBRA.

OyHKIMM BOABI M MHUHEpalIbHBIX BemleCTB B KkieTke. llomnepxanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHre OeIKOB. AMHUHOKHUCIOTBI — MOHOMEPHI OEJIKOB.
HezaMeHnMble 1 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl OCIKOBOW MOJEKynbl (TIEpBUYHAs, BTOPUYHAs, TpPETHYHAS U
YETBEPTUYHAS CTPYKTypa). XUMHUYECKHE CBOMCTBa OenkoB. buomornuyeckue
GbyHKUIMUU OENKOB.
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®epmeHTsl — Ouonorumyeckue Karaiauzatopbl. CTpoeHue QepmeHra:
aKTUBHBIA IIeHTp, cyOcTpartHas cneuuduuHocts. KodepmenTsl. Buramussbl.
OTnuunst epMEHTOB OT HEOPTAHUYECKUX KaTallu3aTOPOB.

VYrneBoasl: MoHOcaxapuabl  (TJIOK03a, pubo3a u  JAe30kcupudo3a),
aucaxapuabel  (caxaposa, JaKTo3a) W Tosmcaxapuiibl  (Kpaxmal, TJIMKOTEH,
1esuI003a). buonornyeckue GyHKIMM YTriIeBOIOB.

Jlunuael:  Tpurauuepuabl, QocPoaunuasl, CcTepouasl. [HapoduiabHO-
ruapodobHbie  cBoicTBa. buonorumueckue QyHkiuu saunuaoB. CpaBHEHHE
yTJIEBOJIOB, OEIKOB M JTUMHUI0B KaK HCTOUHUKOB YHEPTHH.

HykneunoBesie kucinotrel: JHK wu PHK. Hyxkneotuasl — MoOHOMEpHI
HyKJIenHOBBIX KuciaoT. Ctpoenue u ¢pyukiuu JJHK. Ctpoenne u pynkuun PHK.
Bunasl PHK. AT®: ctpoenne u GhyHKIIHIH.

[{utonorus — Hayka o kietke. Kiietounas teopus — mpuMep B3aUMOAECUCTBHUS
unen u (paKkToB B HAYYHOM MO3HAHUU. MeTO bl U3yYECHUS KIICTKHU.

Knerka kak 1enoctHas >kuBas cuctema. OOmme NpU3HAKU —KIETOK:
3aMKHyTas HapykHasi memOpana, moinekyisl JIHK kak reneruueckuii ammapar,
CUCTEMa CUHTE3a OelKa.

Tunel KJIETOK: JyKapuoTHYecKas W mpokapuotudyeckasd. OcOOEHHOCTH
CTPOEHHUsI MPOKApHOTUYECKON KieTku. KnerouHas creHka Oakrepuil. CTpoeHwue
DYKApUOTUYECKOW KIIETKU. OCHOBHBIE OTIWYUSA PACTUTEIBHOM, >KUBOTHOU U
IrpUOHOM KJIETKHU.

[ToBEepXHOCTHBIE CTPYKTYphI KIETOK — KJIETOYHAsl CTE€HKA, TNIMKOKAIUKC, MX
¢bynkuuu. [nazmarnueckas memOpana, e€ ceoiictBa U pyHkiuu. LluTomnasma u eé
opraHousibl. OgHomemOpannbie opradoubl kietku: JIIC, ammapat ['onbmxw,
nu30coMbl. [10yaBTOHOMHBIE OpPraHOW[bl KIJIETKU: MHUTOXOHIPHUH, IIACTUIBI.
[Tpoucxoxknenne MUTOXOHApWM u TwiacTua. Bunbl mmactun. HememOpanHbie
OpraHOMJIbl KJIETKU: pPUOOCOMBI, KJIETOYHBIA IIEHTP, LEHTPUOJIA, PECHUYKH,
KryTUKUA. OYHKIIUN OpTraHOUI0B KJIETKU. BriTtoueHus.

Anpo — perynaropHsiid 1eHTp KieTku. CTpoeHue saapa: sjuepHas 000JI0UKa,
KapHoIlUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEUIECTB B KIIETKE.

JlemoHncTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. llnelinen, P. Bupxos, Ix.
Yorcon, ®@. Kpuk, M. Yuikunc, P. ®panxinn, K. M. bap.

Hunarpammer:  «PacnpeneneHne XMMUYECKHX 3JEMEHTOB B HEXUBOWU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B KUBOW MPUPOIE».

Tabmuubl u cxembl: «llepuognyeckass TabiauIa XMMHUYECKUX 3JIEMEHTOBY,
«CTpoeHre MOJIeKyJIbl BOJIb», «brocunTes Oenka», « CTpoeHne MOJIEKYJIbl OenKay,
«Ctpoenue ¢pepmentay, «Hyknennossie kucnotel. [IHK», «Ctpoenune Momexybt
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AT®», «CtpoeHne 3yKapuOTHYECKOM KIETKW», «CTpOEHHE KMBOTHOM KIIETKW,
«CTpoeHue pacTUTENbHOM KIETKN», «CTpoeHHe MPOKAPUOTUYECKOU KIIETKNY,
«CTpoeHue sqpa KIEeTKu», « Y TIeBOAb, «JIMIuIb.

ObopynoBaHue: CBETOBOM MHMKPOCKON, OOOpyAOBaHWE [JIsl IPOBEICHUS
HAOIO/ICHUH, W3MEpPEHHUH, HKCIEPUMEHTOB, MHKpPOIpENapaTbhl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAIBbHBIX KJIETOK.

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

JlaGopatopHas pabora Ne 1. «M3yueHume KaTaJIUTUYECKONH AaKTUBHOCTH
dbepMeHTOB (Ha MPUMEPE aMIIIa3bl UK KaTajaasbl).

JlabopatopHas pabora Ne 2. «M3ydeHue CTpoeHUS KJIETOK pPACTECHUH,
YKUBOTHBIX M OakTepuil MoJ, MUKPOCKOIOM Ha TOTOBBIX MHUKpONpEnaparax M HX
OMHICAHUEY.

Tema 4. 7KusHeesiTeJIbHOCTh KJIETKH.

OOMeEH BelIeCTB, WU MeTa00IN3M. ACCUMUIIALINS (TUTAaCTUYECKU OOMEH) U
JUCCUMMWJISALIUS (PHEPreTUUECKUid OOMEH) — JBE CTOPOHBI €IUHOrO Mpollecca
MeTrabonu3ma. Poib 3aKOHOB COXpaHEHHUs BEIIECTB W DHEPrUUM B TMOHUMAHUU
MeTabom3ma.

Tumnbel oOMeHa BeliecTB: aBTOTPO(DHBIN U reTepoTpodHbIil. Posib dhepMeHTOB
B 0OMEHE BEIIECTB U MPEBPALEHUN YHEPTUU B KIIETKE.

®ortocunre3. CBeroBas u TeMmHOBass (a3pl (orocuHreza. Peakuuu
¢dorocunTeza. IphekTUBHOCTh (HOTOCHHTE3a. 3HaUCHHE (POTOCUHTE3A IS )KU3HU
Ha 3emiie. Biausinue ycnoBuil cpeabl Ha (DOTOCUHTE3 U CIIOCOOBI MOBBIIICHUS €T0
MPOAYKTUBHOCTH Y KYJBTYPHBIX PACTEHUM.

XeMOoCHHTEe3. XEeMOCHHTE3UPYIOIUe OaKkTepun. 3HAUCHUE XEMOCHHTE3a IS
YKU3HM Ha 3emie.

OHepreTudeckuii oOMeH B KieTke. PaciiernsieHue BellecTB, BBIJICICHHE U
aKKyMYJIMPOBAHME DSHEPrUM B KIETKE. OTambl SHEPreTUYecKoro oOMeHa.
['mukonu3. bpoxenue u ero Buabpl. KucinopogHoe OKHCIIEHHE, WM KIETOYHOE
JIbIXaHUE. OkucnuTenbHoe dbochopunmpoBanue. D¢ deKkTUBHOCTD
AHEPIreTUICCKOro OOMEHa.

Peakium wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JHK.
Peanuzauus reHetuueckoil uH@opMmanuu B KieTKe. ['eHeTHYecKuid KOA U €ro
cBoiicTBa. Tpanckpunuus — Marpuusblii cuHTe3 PHK. Tpancnsuus — Guocuntes
Ooenka. Otambl TpaHcisiuu. KoaupoBanue amuHOKHCIOT. Ponb pubocom B
OouocuHTe3e Oenka.

Hexkiierounsie ¢popmbl xu3HU — BUpYChl. Uctopust oTkpeiTust Bupycos (. WM.
WNBanoBckuit). OCOOEHHOCTM CTPOEGHHMSI M JKM3HEHHOIO LHKJIa BHUPYCOB.
bakrepuodarn. bonesnu pacreHuid, XKUBOTHBIX W 4YEJIOBEKa, BBI3HIBAEMBIC
Bupycamu. Bupyc ummynoneduiura gyenoseka (BUY) — Bozoyautens CITM/]a.
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OOpatHast ~ TpaHCKpuWIMsA, peBepTaza W uHTerpasza.  llpodunakruxa
pacnpocTpaHeHUs: BUPYCHBIX 3a00JIEBaHUIA.

JlemoHncTpanum:

[Toptpetsi: H. K. Konbuos, 1. . UBanosckuid, K. A. Tumupszes.

Tabmuubr u cxembl: «Tunbl muTanusy, «MeTtabomuzm», «MUTOXOHAPHUSIY,
«HepreTudeckuii ooMmen», «Ximopormiacty, «Potocuntes», «Crpoenue JIHK»,
«CTtpoeHue U PyHKIIMOHUpPOBaHUE TeHa», «CuHTe3 Oenkay, «['eHeTnueckuit komy,
«Bupycs», «baktepuodarn», «CtpoeHune u xu3HeHHbIN 1K Bupyca CIIM/a,
oakTepuodaray, «Pemmmkarus JTHK.

Oo6opynoBanue: monenu-anuinkanun «Yasoenue JIHK u Tpanckpumnius»,
«buocunres 6enkay, «CTpoeHue KIeTKu», Mojesb cTpykTypsl JJHK.

Tema S. Pa3MHOKeHNe M HHAMBHUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

KileTouHbIil 1IUKJI, WM JKU3HEHHBIM LUK KiIeTku. MHTepdaza u MHUTO3.
[Ipoueccel, mpoTekaromue B uHTepdaze. Perunmkanus — peakuus MaTpUYHOIO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBIM Ha0Oop — KapHOTHIL
JIumiou HeIi W TalvIOMJHBIA  XpOMOCOMHBIE  HAOOpBL.  XpOMaTHUbL.
[{utonoruuyeckue OCHOBBI PA3MHOKEHHS U  WHIUBUAYAJIBHOTO  Pa3BUTHUSA
OpPraHU3MOB.

Henenne knetkn — muto3. Ctaguu murtosa. [Ipoueccel, mpoucxoasmme Ha
Pa3HBIX CTAIUSIX MUTO3a. BUOJIOTMYECKUI CMBICT MUTO3A.

[Iporpammupyemasi rubenb KISTKH — aromnTo3.

@DopMbI pa3sMHOXKEHHSI OPTaHU3MOB: Oecrolioe U 1moJjioBoe. Buasl Oecrionoro
Pa3MHOKEHUS: JICJICHUE HAABOE, ITOYKOBAHUE OJIHO- KW MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKEHHE. VICKyCCTBEHHOE KIIOHUPOBAHHE
OpPraHW3MOB, €r0 3HAYEHUE JIJIS1 CEJICKIINH.

[TonoBoe pazMHOKEHHE, €T0 OTINYUSI OT OECTIOOTO.

Meito3. Cranuu meiio3a. [Ipormecchl, npoucxoadiue Ha CTagusx Menosa.
[ToBenenne xpomocoM B Meno3e. KpoccuHrorep. bHOJIOrMYECKUI CMBICT H
3HAYEHHE MEHO03a.

["ameTorenes — mporecc 0Opa3oBaHUsl TMOJOBBIX KJIETOK Yy >KHUBOTHBIX.
[TonoBeie *eje3bl: CEMEHHUKU M Su4HUKUA. OOpa3zoBaHHE W Pa3BUTHE MOJIOBBIX
KJIETOK — TaMmeT (CrepMaTo30ujl, SIMIEKJIeTKa) — CIepMaToreHe3 U OBOICHE3.
OcoOEHHOCTH CTpOCHHUSI SMIIEKIETOK U crepmMaTo30uaoB. OII0J0TBOPEHUE.
[TapTrenorenes.

NunuBuayanbHoe pa3BuTHE (OHTOTE€HE3). OMOpPHOHAIBHOE  Pa3BUTHE
(amOpuorenes). Dtanbl SMOPUOHAIBHOTO PAa3BUTHUS Y TMO3BOHOYHBIX KUBOTHBIX:
npoOJieHue, racTpyssinus, opraHoreHne3. IloctamOpuoHanbHOe pa3BUTHE. THIBI
MOCTAIMOPHOHAIBHOTO PAa3BUTHS: TMPAMOE, HempsMoe (IMUYMHOYHOE). BnusHue
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Cpellbl Ha pa3BUTHE OPTraHU3MOB, (PAKTOPbI, CHOCOOHBIE BBHI3BIBATH BPOKIEHHBIC
YpOJICTBA.

Poct m pasButne pacrenuii. OHTOreHe3 IIBETKOBOI'O PACTEHUS: CTPOEHUE
CEMEHHU, CTA/INU Pa3BUTHSL.

JleMOHCTpaum:

Tabmuubl u cxembl: «DOpMBI Pa3MHOXKEHUS OPTraHU3MOBY, «JlBoitHOE
OIUIOJOTBOPEHUE Y LBETKOBBIX pacTeHUi», «BereratuBHoe pa3MHOKEHHUE
pacteHui», «Jlenenne kieTkn Oaktepuit»y, «CTpOoeHHE TOJIOBBIX KJIIETOKY,
«Ctpoenue xpomocomb», «Kierounsrii nukny, «Pemmukarmus JHK», «Mutosy,
«Meino3y», «IIpsmoe u HEnpsiMoe pa3zBUTHEY, «['aMeToreHe3 y MIEKOMUTAIOIUX U
4enoBeka», «OCHOBHBIE CTAIMH OHTOTE€HE3A.

O6opynoBanue: MHKPOCKOTI, MHUKPOTPENapaThl «CriepMaTo30uibl
MJICKOITUTAIOWIETO», «SHIEKIIeTKa MIEKONUTaomero», «Kapnoknnes B KieTkax
KOpEIlIKa JIyKa», MarHuTHAas MOJEb-alIuIMKauus «/leieHue KIETKW», MOJIEIb
JAHK, monens meTada3zHoi XpoOMOCOMBI.

JlaGopaTopHblie 1 NpaKTHYeCKHe PadoThI:

JlaGoparopuas pabora Ne 3. «HaOmiomeHue MuTO3a B KJIETKaX KOHYHMKA
KOpEIIIKa JIyKa HAa TOTOBBIX MUKPOMPENapaTaxy».

JlaGopatopuas pabota Ne 4. «M3yueHwe CTpPOCHHS TOJIOBBIX KIJIETOK Ha
rOTOBBIX MUKPOIIPEMIAPATAX ).

Tema 6. HacjiencTBEeHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTUKU. MicTopus pa3BuTus reHeTUKHA. Poib nuTOI0TMH
U SMOPHOJIOTUH B CTAHOBJICHUMU TE€HETUKHU. BKiiag poccuicKux M 3apyOekHBIX
y4€HBIX B pa3BUTHE TEHETUKH. MeToAbl TEHETHKU (TUOPHUI0IOTHYECKUH,
HUTOI€HETUYECKUH, MOJEKYISIpHO-TeHETUYECKHi1). (OCHOBHBIE T€HETHYECKHE
noHATUS. ['eHeTnUecKkas CHMBOJIMKA, UCTIOJIb3yeMasi B CXEMaX CKPEIIMBAHUM.

3aKOHOMEPHOCTH HACJIEIOBaHUs MPU3HAKOB, YCTaHOBJIECHHbIE . MeHaenem.
MonorubpuHoe CKpenmBaHiue. 3aKoH eAuHooOpa3usi TUOPUIOB TMEPBOTO
nokojeHusd. IIpaBuno AOMUHUpOBaHHUS. 3aKOH paCLICIUIEHUS MPU3HAKOB.
['unoresa yucrotel ramer. [1oHOE ¥ HEMOJIHOE TOMUHUPOBAHUE.

JurubpuaHoe  CKpeluMBaHUE. 3aKOH  HE3aBUCHUMOTO  HacCJeIOBaHMS
npu3HakoB.  lluToreHeTnueckne  OCHOBBI  JUTHOPUIHOTO  CKpELIMBAHUSI.
AHanu3upyrolee ckpenpanue. Fcrnoap30BaHne aHATM3UPYIOIIETO CKPEITMBAHNUS
JUTSI OTIPEICIICHUSI TEHOTHIIA OCOOH.

CuerienHoe HacnenoBaHwe TmpuszHakoB. PabGora T. Moprana 1o
CUEIUICHHOMY HACJIEIOBaHUIO T'eHOB. HapyleHne CuerieHusi TeHOB B PE3yJIbTaTe
KPOCCHUHTOBEpA.

XPpOMOCOMHasl TEOPUS HACIIEACTBEHHOCTHU. | eHeThYeCcKue KapThl.
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['eneTuka nosa. XpoMOCOMHOE ONpEAEIeHUE Moya. AyTOCOMBI U TOJOBBIE
XpOMOCOMBI. ['OMOoraMeTHble W TreTeporaMmeTHble opraHu3Mmbl. HacnegoBanue
MIPU3HAKOB, CLIETJIEHHBIX C MOJIOM.

N3MeHunBOCTh. BBl ”3MEHUYMBOCTH: HEHACIICICTBEHHAS U HACJIEACTBEHHAS.
Ponp  cpempl B HEHAcIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHKA
MOAU(PUKAIMOHHON U3MEHUYUBOCTU. BaprallMoHHbIN psifi U BapyuallMOHHAsl KpUBasl.
Hopma peakunu npusHaka. KoinuecTBEHHbIE M KaYECTBEHHBIE NMPU3HAKU U KX
HOpMa peakimu. CBOMCTBA MOAU(PUKAITMOHHON H3MEHYHUBOCTH.

HacnencrBeHHas, WM TE€HOTUIIMYECKAs, W3MEHUYMBOCTh. KoMOWHAaTHBHas
U3MEHYMBOCTh. Meio3 W TMOJOBOM TMpOIeCC — OCHOBA KOMOWHATHBHOMU
M3MEHUYUBOCTU. MyTalmoHHasi U3BMeHUUBOCTh. Kitaccudukanust myTaiuii: TeHHbIE,
XpPOMOCOMHBIE, FTeHOMHBIE. HacToTa U mpuunHbl MyTaluidi. MyTareHHbie (paKkTopBbl.
3aKOH rOMOJIOTHYECKHX PAAOB B HAacleACTBEHHOM n3menunsoctu H. M. BaBuiiosa.

BuesanepHast HaCIeACTBEHHOCTh U U3MEHYUBOCT.

['enetuka yenoBeka. Kapuorumn uenoBeka. OCHOBHBIE METOAbl T€HETUKH
YeJIOBEeKa: TeHeAIOrMueCKui, OJIM3HEIIOBBIN, IMTOTC€HETUYECKHUM, OMOXUMUYECKUH,
MOJIEKYISAPHO-TEHETUYECKH. CoBpemeHHOE ONIPENICIICHHE Tr€HOTHUIA!
MMOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCJIE C IMOMOIIBIO
[T11{P-anamm3a. HacmencTtBeHansie 3a00JicBaHUS 4YEJIOBEKAa: TE€HHBIC OOJC3HHU,
OOJIe3HU C HACJIEICTBEHHOM MPEIpacroyioKEHHOCThIO, XPOMOCOMHBIE OO0JIE3HHU.
Comarnueckue H reHepaThBHble MyTauuu. CTBOJOBBIE KJIETKHU. [IpuHIUIIBI
3I0pOBOTO 00pa3a >KM3HU, TUATHOCTUKH, NPO(UIAKTUKY U JICYCHUS] TEHETUYECKUX
Oosie3Hel. MeauKo-TeHeTUYeCKOe KOHCYJIbTUPOBAHHME. 3HAYEHHUE MEIUIIMHCKON
TeHETHKH B MPEAOTBPAICHUH U JICUEHUU TeHETHUECKUX 3a00JI€BaHUN YEIOBEKa.

JdeMoHCTpauu:

[Toptpetsl: I'. Menaens, T. Mopran, I'. ge @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBunos.

Tabmupt u  cxembl:  «MOHOTMOPUAHOE  CKpEIIUBAaHUE U €ro
IUTOI€HETUYECKAasi OCHOBa», «3aKOH pACIICIUICHUS U €ro LHUTOr€HEeTHYecKas
OCHOBa», «3aKOH  YHCTOTHI  Tamer», «JlurubpumHoe  CKpelMBaHHE,
«uTomorunyeckue OCHOBBI  JUTHOPUIHOTO CKpEILLUBAHUAY, «Meiiosy,
«B3auMoznencTBue ajeNbHBIX T'€HOB», «l'€HeTHMYecKkne KapThl pacTEHUH,
JKUBOTHBIX WU 4YeJoBeKa», «l'eHeTnka mona», «3aKOHOMEPHOCTH HACJIEIOBAHUS,
CUCIUIEHHOTO C mnoJioMm», «KapuoTumsl uyenoBeka H KUBOTHBIX», «Buubl
U3MEHUYMBOCTHY», «MoaudukalroHHas W3MEHUYUBOCTH», «HacnmemoBanme pesyc-
bakTopa», «I'eHeTHKa rpynn KpoBu», « MyTaliMoHHas: U3MEHYHUBOCThHY.

O6opynoBanue: MoJenu-anmiukanun «MOHOTHOpUIHOE CKpEeluBaHUE,
«Hemonmunoe momuHupoBanue», «JlurnbpumHoe ckpemmBanue», «llepexpéct
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XpOMOCOM», MHUKPOCKON W Mukporpenapar «Jlpozoduia» (HopMa, MyTanuu
(bopMBI KPBUIBEB M OKPACKH Tela), repoapuii «I'opox moceBHOM».

JlaGopaTopHblie 1 NpaKkTHYeCKUE PAdOTHI:

JlabopaTtopHas pabota Ne 5. «V3ydeHme pe3ynbTaTOB MOHOTHOPHIHOTO U
JUTUOPUIHOTO CKPEUIMBAHUS Y APO030(PHIIbl Ha TOTOBBIX MUKPOMpEIapaTaxy.

JlabopaTtopHas paborta Ne 6. «M3yueHue MoaupUKAIIMOHHON U3MEHUNBOCTH,
MIOCTPOCHUE BapUALIMOHHOTO PsA/la U BApUALMOHHON KPUBOD.

JlaGopaTtopHas pabora Ne 7. «AHamu3 MyTanuid y Apo30(uiIbl Ha TOTOBBIX
MHKpOITpEnapaTax».

[Ipaktuueckass pabora No 2. «CocraBieHHe W aHAJIU3 POJIOCIOBHBIX
YEJIOBEKA.

Tema 7. Ceniekuusi opranu3mMoB. OCHOBbI OHOTEXHOJIOTHH.

Cenekuys Kak HayKa M MPOLECC. 3apOKIACHUE CEJIEKUMU U JOMECTHUKALUS.
VYuenne H. WM. BaBuioBa o0 1eHTpaXx NPOUCXOXKICHUS U MHOTrooOpas3us
KYJbTYpHBIX pacTeHUH. LIEHTpbl MPOUCXOXKAECHUS JOMAIIHUX >KUBOTHBIX. COpT,
1opoja, ITaMM.

CoBpeMeHHbIE METOJIbI CeNeKIUU. MaccoBbI 1 MHAUBUAYAJIbHBINA OTOOPHI B
CEJEKIIMU pPACTEHUNM U KUBOTHBIX. OIIEHKa JKCTephepa. bIM3KopoacTBEHHOE
cKpeluBaHue — uWHOpuAMHT. Yucras nuHus. CKpelmMBaHUE YHUCTBHIX JIUHUU.
['ereposuc, wiu rubpuaHas cuia. HepoacTBeHHOE CKpelBaHWE — ayTOPHUIMHT.
Otpanéunas rtulOpuausanus U €€ ycnexu. VCKycCTBEHHbIM MyTareHe3 H
MOJYYCHUE TOIUIUIONAO0B. JIOCTMKEHHUS CENEKIMM PACTEHHWM, >KUBOTHBIX U
MHKPOOPTaHU3MOB.

buotexHonoruss Kak OTpacib MNPOW3BOACTBA. ['€HHAs WHMKEHEpHUs. OTaIbl
co3ganusi pexomobuHantHod JIHK wu Ttpancrennsix opranusmoB. Kiertounas
nHxeHepus. Kietounsle KyJbTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHUE PACTEHUM.
KnonupoBanne BBICOKONPOAYKTUBHBIX CEIIBCKOXO3SIMCTBEHHBIX OPraHW3MOB.

Dkoyoruyeckue M dtuyeckue  npobmemsl. MO —  reHeTruyecku
MO (ULIMPOBAHHBIE OPTaHU3MBI.
JlemoHCcTpauuu:

[Toptpersr: H. M. BaBunos, M. B. Muuypun, I'. JI. Kapneuenko, M. .
NBaHOB.

Tabnuipl U cxeMbl: KapTta «lIeHTpbl NMPOUCXOXKACHUS U MHOTO00pa3us
KYJbTYPHBIX pacTtenuit», «[lopoasl 1OMalIHUX KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pacrenumity, «Otnanénnas ruopuausanusy, «Padotel akagemuka M. @. liBaHoBay,
«lomumnongus», «OOBEKTHl OuOTEXHONOTHUW», «KieTouHnble KyJabTypbhl U
KJIOHUpOBaHue», « KoHCTpyrnpoBaHue U MEPEHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MyJISIKH TUIOA0B U KOPHEIIIOIOB AUKUX (OPM U KYJIbTYPHBIX
COpPTOB pactenuii, repbapuit «CenbCKOX035HCTBEHHBIE PACTCHUS .
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JlaGopaTopHble U MpaKTUYECKHEe PadoOThI:

Okckypeusi «OCHOBHBIE METOAbl M JOCTUKEHHUS CEJIIEKIUH PACTCHHN H
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIINIO, IUIEMEHHYIO bepmy,
COPTOUCIIBITATENIbHBIA ~ Y4aCTOK, B TEIUIMYHOE XO3SUCTBO, J1abOpaTOpUIO
arpOyHUBEPCUTETA I HAYYHOTO LICHTPA)».

11 KIIACC

Tema 1. JBorOMOHHAsT OHOJIOT M.

[TpennochlIKu BO3HMKHOBEHMSI HSBOJIIOLIMOHHOW TEOPUHM. OBOJIIOLUOHHASA
TeopHsl U €€ MecTO B OMOJIOrMU. BiusiHue 3BOJIIOLIMOHHON TEOPUU HA pa3BUTHE
OHOJIOTUU U APYTHUX HAYK.

CBuzerensctBa HBOMONUHU. [lameoHTONOrMYECKHE: TOCIEI0BATEIBHOCTD
NOSIBJIEHUS BHUJOB B MaJICOHTOJIOIMYECKON JIETONMCH, NEPEXOJHBbIE (OPMBIL.
buoreorpadguueckue: cxoncTBo U paznuune GayH v GJaop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA M PA3IUYMUs SMOPHOHOB pa3HBIX BHUIOB
NO03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJOTUYHBIC, AHAJOTUYHBIE,
pyIMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMUYECKUE: CXOJICTBO
MEXAaHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX META0OJIMYECKUX IyTeH y BCeX
OpraHU3MOB.

OomonnonHas teopus Y. [lapBunHa. IIpeanochUIKM BO3HUKHOBEHHS
JapBUHM3MA. J[BWKyIME CHJIBI 3BOJIONUU BUIOB MO JlapBuHY (M30BITOUHOE
Pa3MHOXEHUE IMPU OTPAHUYEHHOCTH PECYPCOB, HEOIPEAEIEHHAs] U3MEHUYHUBOCTb,
O0opb0a 3a CylecTBOBaHKE, €CTECTBEHHBIM OTOOD).

Cunrernueckas Teopus 3Bosoruu (CTD) u €€ 0OCHOBHBIE MOJOKEHHUS.

MuxkpoaBosorus. [lomynsus kak eAMHUIA BUAA U SBOJIIOLUU.

JBrkymue cuibl ((pakTopbl) 2BOJIONMKA BUAOB B mpupojae. MyTallOHHbBIN
npouecc M KOMOMHATHBHasT M3MEHYMBOCTH. [lomynsiimOHHBIE BOJHBI U JIpeud
reHoB. M30auus 1 MUrpanus.

EctecTBeHHBII 0TOOp — HampaBisiomuil ¢gakrop 3Bomouud. DopMbl
€CTEeCTBEHHOTO 0TOOpA.

[Tprcnoco0aeHHOCTh OpPraHU3MOB Kak pe3ysbTaT 3Bomonuu. llpumeps
MPUCTIOCOOJICHHI Y OpraHu3MoB. ApoMoph03bl U HAHOATATITAIIIH.

Bun wu BugooGpazoBanue. Kputepun Buzma. OcHoBHbIE  (OpMBI
BUJ1I000pa30BaHus: TeorpaduuecKoe, IKOJIOrHIeCcKoe.

Maxkpossomonust.  Popmbl  3BoOTIOUMHU:  GuUIETUYECKas, JAUBEpreHTHas,
KOHBEpreHTHas, napauienbHas. HeoOpaTuMocTh 3BOTIOIUH.

[IporcxoxieHnEe OT HeClEeUUaTM3UpPOBaHHBIX NpeakoB. [Iporpeccupyromas
crenuanu3anus. AJanTuBHas paguarus.



© MAQOY I'mmua3us Ne 86. PaGouasi mporpamma y4eGHOro npeamera
«buonorusi_06a3oBblii yposensb_ 10-11 kiaaccbn»

JdeMoHCcTpanuu:

[Toptpetsr: K. JIunnen, XK. b. Jlamapk, Y. Jdapsun, B. O. Koanesckuii, K.
M. Bap, 2. I'ekkens, @. Mromnep, A. H. CeBepiios.

Tabmus! 1 cxembl: «Pa3BuTre OpraHMUEcKOro Mupa Ha 3emiiey, «3apoIbIIu
MO3BOHOYHBIX  JKMUBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOppObI  3a
cylectBoBanue», «EctecTBeHHbI 0TOOPY», «MHOrooOpasue COpToB pacTEHUID,
«MHoroo6pasue  mopoa  KUBOTHbIX»,  «llomymsiuum»,  «MyTtanuoHHas
U3MEHYHUBOCTB», «Apomopdo3b», «Wamoamanrtauum», «OOmas aereHepauus»,
«/IBmxymue cuibel 3Boouun», «Kapra-cxema wmapmpyra nyremectBuas Y.
Hapsunay», «bopbba 3a cymiecrBoBanue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BU000pa30BaHUEe», « IKOJIOTHYECKOE BUIO000PAZOBAHUEY.

OO6opyioBaHME: KOJUIEKIIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op IUIOOB U CeMsIH, KoyuleKus «l[IpuMepsl 3alIUTHBIX MPUCIIOCOOJIEHUN y
KUBOTHBIX», MOJENb «OCHOBHBIE HAIPaBIECHUS 3BOJIIOIUNY», 00BEMHAs MOJEIb
«CTpO€HHE rOJIOBHOTO MO3ra MO3BOHOYHBIXY.

buoreorpaduyeckas kapra wmupa, KoJuleKiusg «DOpMBI COXPAHHOCTH
MCKOMAEMbIX JKMBOTHBIX M pacTeHui», wojenb ammmkanus «llepexpéct
XpOMOCOM», BIaxHble Tmpenaparbl «Pa3Butue Hacexkomoro», «Pa3Burtue
JATYWIKW», MUKponpenapat «Jpo3zodpuna» (Hopma, MyTaniu (pOpMbI KpPBUIbEB H
OKpacKH TeJa).

JlaGopaTopHblie 1 NpaKTHYeCKHe PpadoThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHAOB MO MOP(OIOTHUECKOMY
KPUTEPUIO».

JlaGoparopnas pabora Ne 2. «Onucanue npucnocoO0JCHHOCTH OpraHu3Ma M
€€ OTHOCUTEIBHOIO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe U Pa3BUTHE *KU3HU Ha 3emuie.

JloHayuyHble TpEACTaBICHUS O 3apPOKJIECHUU >KU3HU. HayuHble rumortesbl
BO3HMKHOBEHHUSI >KM3HM Ha 3emiie: a0uoreHe3 W mnaHcnepMmus. XHUMHUYecKas
3BOJIIOLIUA. AOHOTEHHBIM CHUHTE3 OPraHMYEeCKHX BEIIECTB M3 HEOPraHUYECKHX.
DKCIIepUMEHTAIbHOE MTOATBEPAKIACHUE XUMUYECKOW 3BOMIOINK. HauanbHbIe 3Tanbl
ounonornyeckor sBomonuu. I'unoreza PHK-mupa. @opMupoBanue MeMOpaHHBIX
CTPYKTYpP M BO3HHUKHOBEHHE NPOTOKJIETKU. [lepBble KIETKH W HX HBOJIOLMS.
dopMHUpOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PazButue xxu3Hu Ha 3emuie 1o 3paMm u nepuoaaM. Karapxei. Apxeiickas u
nporepo3oiickas dpel. llameosolickas spa W €€ TMepUOAbl: KEMOPUICKUH,
OPIOBUKCKUH, CUIIYPUNCKUN, TE€BOHCKUN, KAMEHHOYT OJIbHBIN, [IEPMCKUH.

Me3o301cKas 3pa U €€ NMePUOabl: TPUACOBBIN, FOPCKUNA, METTOBOM.

Kaiino3oiickags »3pa ®W €€ TepuoAbl: TMAJICOTCHOBBIM, HEOTCHOBBIMH,
AHTPOITOT€HOBBIM.
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XapakTepucTKa KJIMMaTa U TeoJOornYecKux mnpoueccoB. OCHOBHBIE J3Talbl
HBOJIIOIMU PACTUTENILHOTO M JKUBOTHOTO MHpa. ApoMopdo3bl y pacTeHUd U
XKUBOTHBIX. [TosiBIIEHME, pacBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema OpPraHMYECKOr0 MHUpPAa Kak OTpakeHue 3BooUMH. (OCHOBHBIE
CUCTEMATUYECKUE IPYIIBI OPraHU3MOB.

DBOIIIOLKA YeJIOBEKAa. AHTPOIIOJIOTHS KaK HayKa. PazBuTue npeacraBieHuil o
MPOUCXOKJICHUHN YeJIoBeKa. MeToabsl HW3ydyeHusi aHTponoreHesa. (CxolcrtBa u
pa3nuyMs YeJI0BEKA U KUBOTHBIX. CHCTEMATHYECKOE MTOJIOKEHUE YETTOBEKA.

HBuwxymme  cuibl  (pakTophl) — aHTpomorenesa.  HacnmeactBeHHas
U3MEHUYMBOCTh U  €CTECTBEHHBIM o0TOOp. OOImecTBeHHbIH 00pa3 KHU3HHU,
W3TOTOBJICHUE OPYJIUI TPyZAa, MBIIICHUE, PEYb.

OCHOBHBIE CTaIMU ¥ BETBU JBOJIIOLMU YEJIOBEKA: aBCTPAIONUTEKH, YemoBek
ymeneli, YenoBek mnpsaMoxomdmui, YenoBek HeaHAEpTAIbCKHN, Yenosek
pa3ymHbIlii. Haxonkum HCKONaeMbIX OCTaTKOB, BpPEMsSl CYIIECTBOBAHMS, 00JIaCTh
pacrnpocTpaHeHus, 00bEM roJIOBHOIO MO3ra, 00pa3 )KU3HU, OPYAUSL.

YenoBeueckre packl. OcCHOBHblE  OoNblIME  pachl:  €BPONECOUIHAS
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHas  (PKBATOpUANIbHAs),  MOHTOJOUIHAs
(a3maTcko-aMepukaHckas).  UepTsl  MPUCHOCOOJIEHHOCTH  MPEACTaBUTENEH
YEJIOBEUECKUX pac K YCJIOBHUSM CYIIECTBOBaHMWS. EIMHCTBO 4YeNOBEYECKUX pac.
Kputuka pacusma.

JlemoncTpanum:

[Toptpetrsr: ®@. Penu, JI. Ilactep, A. U. Onapun, C. Mumnep, I'. FOpu, Y.
apBuH.

Tabmuupel 1 cxembl: «Bo3nukHoBeHne ConaHEUHOH cucTeMbl», «Pa3Buthe
opraHudeckoro wmupa», «PacturenpHas kineTka», <«OKMBOTHas  KIETKay,
«IIpokapuoTnueckas kiertka», «COBpeMEHHas CHCTEMa OPraHWYECKOro MUpPAY,
«CpaBHEHHE AHATOMUYECKHX YEPT CTPOCHMSI YEJIOBEKAa M YEIOBEKOOOPA3HBIX
00e3bsiH», «OCHOBHBIE Me€CTa NAJCOHTOJOIMYECKHMX  HAXOJOK  IPEIKOB
COBPEMEHHOI0 4YeloBeKa», «llpeBHenmmue moam», «pesHue moaun», «llepsbie
COBPEMEHHBIE JI0N», «HenoBedecKrue pacs».

O6opynoBanue:  Mymsiku  «I[Ipoucxoxnenne — denoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHAEpTalblla, KPOMAHbOHLA), CIENKH WIH
U300pKEHHUSI KAaMEHHBIX OpYJIud NEepBOOBITHOTO ueloBeKa (KaMHHU-YOIIEPHI,
pyOuna, ckpebia), TeOXpoHOJIOTHUYecKass Talnuma, Kouiekiusa «Dopmbl
COXPaHHOCTH UCKOIIAEMBIX )KMBOTHBIX M PACTEHUI».

JlaGopaTopHblie M NpakTHYeCKUe padoThl:

[Ipaktuueckast padbota Ne 1. «M3ydeHue MCKOMAaeMbIX OCTAaTKOB PACTEHUM U
YKUBOTHBIX B KOJUIEKLIUSAX).
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DKCKypcHsi «IBOJIOLUS OPraHMYEecKoro Mupa Ha 3emie» (B €CTECTBEHHO-
HayYHBIN WJIM KpaeBeIUeCKUN My3eil).

Tema 3. Opranu3mMsbl 4 OKpYy:KawIlas cpeaa.

DKOJIOrHsl KaKk Hayka. 3aaud ¥ pa3esbl SKOJIOTHH. MeTOoIbl IKOJIOTrHYECKUX
UCCJIEI0OBAHUN. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAsl, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
BHYTPUOPTAHU3MEHHAS.

Okonoruueckue Qaktopel. Kiaccudukamuss sxomorndeckux (HaKkTOpPOB:
abnotnyeckue, OWMOTHYECKHME U AaHTPOIOreHHbIE. JIeMCTBUE HKOJIOTHYECKUX
(bakTOpOB Ha OPTaHU3MBI.

AlGuoTnueckue (HakTophl: CBET, TEMIIEpaTypa, BIaKHOCTb. DOTONEPUOAU3M.
[TpucniocoOnenust OpraHU3MOB K  JIEHCTBHUIO  aOMOTHYECKUX  (DaKTOpPOB.
buosiornueckne puTMBl.

buotnueckne (hakTOpBHL. Buapl  OMOTHMYECKMX  B3aUMOJCHCTBUIL:
KOHKYpPEHLHUs, XUIHUYECTBO, CUMOMO03 U ero ¢opmel. [lapazutusm, koonepamus,
MyTyallu3M, KOMMEHCAJIU3M (KBAPTHUPAHCTBO, HAXJEOHUUYECTBO). AMEHCAIU3M,
HEUTpaiu3M. 3HAueHHWE OWOTHUYECKUX B3aWUMOJEHCTBUW [UJISl CYIECTBOBAHUS
OpraHU3MOB B MPUPOJHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XapaKTepUCTUKH monyjsiuud. (OCHOBHBIE MOKa3aTean
NOMYJISILMNA: YHCIECHHOCTD, ILIOTHOCTh, POXKJIa€MOCTb, CMEPTHOCTb, IPHUPOCT,
MUrpanys. J[MHaMuKa YACIEHHOCTH MOIYJISLUU U €€ PEryIsiusl.

JlemoHcTpanum:

[Toptpetsi: A. 'ymOonbar, K. @. Pynbe, O. ['ekkensb.

Tabmunpl u cxembl: kapTa «IIpuponnsie 30Hb1 3emuan», «Cpeapl oOUTaHUs
opranusMoBy», «®Poronepuoansm», «llomynsuum», «3aKOHOMEPHOCTH pOCTa
YHCIEHHOCTHU NOMYJIALUU HHPY30pun-Typenbkny», «[lumessie nenm».

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGoparopnas pabota Ne 3. «Mopdonoruueckue 0COOEHHOCTH PaCTEHUM U3
Pa3HBIX MECT OOHUTaHUS.

JlabopaTtopHas paborta Ne 4. «BnusiHre cBeTa Ha poCT U pa3BUTHUE YEPEHKOB
KOJIeycay.

[Ipaktruueckas padbota Ne 2. «Iloncyé€T NI0THOCTH NOMYJISUUNA Pa3HbIX BUIOB
pacTeHUu».

Tema 4. CooO1ecTBa ¥ 3K0JI0rH4ecKHe CUCTEMBI.

CoobmiectBo opranu3MoB — OuoreHo3. CTpyKTypbl OMOIIEHO3a: BHUIOBas,
MPOCTpAHCTBEHHAs, Tpoduueckass (muimieBas). Buabl-momuHantel. CBsA3M B
OHOIIEHO3E.

DOkojyoruueckne cucrembl (dkocucteMbl). [loHsTne 00 »sKocucTemMe W
ouoreoneHoze. DyHKIUOHATBHBIE KOMIIOHEHTBI 3KOCHCTEMBI: MPOAYLEHTHI,
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KOHCYMEHTBI, peAyleHTbl. KpyroBopoT BEUIECTB U MOTOK HEPIUU B IKOCHUCTEME.
Tpoduueckue (muiLEeBbIE) YPOBHU OKOCUCTEMBI. [luieBble LU U CETH.
OcCHOBHBIE TMOKa3aTeIM HKOCHCTEMBI: OumoMacca, MNPOAYKIHSA. IKOJIOTUUYECKUE
OUPAMUIBL:  TPOAYKIMHM, YHCICHHOCTH, Omomacchl. CBOWCTBa 3KOCHCTEM:
YCTOWYMBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKIeccus.

[IpupoHbie PKOCUCTEMBI. DKOCUCTEMBI 03EP U peK. DKOCHCTEMa XBOWHOTO
WM IIUPOKOJIUCTBEHHOTO Jieca.

AHTpPONIOr€HHBIE  JKOCUCTEMBL.  ATPO3KOCHCTEMBI. Y POOIKOCHCTEMBI.
buonornueckoe u X03sCTBEHHOE 3HAYEHHE arpOIKOCUCTEM U YPOOIKOCHCTEM.

buopasznooOpaszue kak QakTtop ycToluMBocTH »dKocucteM. CoxpaHeHHe
OMOJIOTUYECKOT0 pazHooOpasus Ha 3emie.

VYuenue B. U. Bepuaackoro o 6mocdepe. ['panuiibl, coctaB U CTPYKTypa
ouocdepnl. KuBoe BemecTBO u ero ¢yHkuuu. OcodbeHHocTH Ouochepbl Kak
I00aNbHOW 3KOCUCTEMBI. J[MHaMHuYeckoe paBHOBecME M oOOpaTHasi CBS3b B
ouocdepe.

KpyroBopoTsl BemiecTB 1 OMOr€OXUMHUYECKHE LIMKIIbI 3JIEMEHTOB (yriepoaa,
a3ota). 30HAIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3emin. AHTPONOTEHHbIE U3MEHEHHS B Ouocdepe.
['1o6asbHBIE IKOIOTHYECKUE TIPOOIIEMBI.

CocyiecTBoBaHue IPUPOBI 17} 4eJIOBEYECTBA. Coxpanenue
Ounopa3zHo0Opa3us Kak OCHOBa ycToWYMBOCTU Ouochepsl. OCHOBA pallOHAIBHOTO
VIOPABJICHHUS MPUPOJHBIMU pPECypcaMH M HX HCHOJIb30BaHuE. JlocTuxeHus
OMOJIOTMU U OXpaHa MPUPOJIbI.

JdeMoHCTpauu:

[Toptpetsi: A. Ix. Tencnu, B. H. Cykaués, B. 1. BepHaackuii.

Tabmuubl u cxemsl: «llumieBbie 1enu», «bUOIEHO3: COCTaB U CTPYKTYypay,
«IIpuponnbie coobmiectBa», «llenn nuTanusy», «IKoJOTHYECKAasT NUPAMHUAAY,
«buocdepa u yenoBek», «IKOCUCTEMA HIMPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA
XBOMHOTO  Jieca», «buorneHo3d Bomoéma», «ArpoleHo3», «lIpumMepHbie
AHTPOIIOTEHHBIE  BO3JCWCTBHS Ha IpuUpody», «BaxHeWmme WUCTOYHUKHU
3arpsi3HEHHs] BO3/lyXa W TPYHTOBBIX BOA», «[louBa — BakHe#IIass cocTaBisIOIIAs
ounochepr», «DakTopsl Aerpaganuu nousBy», «llapHukoBeiil 3¢ dex», «DakTopbl
paIMoaKTUBHOIO 3arpsi3HeHus Ouocdepbl», «OOmas cTpykTypa Ouochepb»,
«Pacnipoctpanenne xu3Hu B Ouocdepe», «O30HOBBI dKpaH OuochepsD,
«KpyroBopot yriepoaa B Ouocdeper», «KpyroBopot azoTa B Ipupoae».

O6opynoBaHue: MoJeib-anmuivkanus «TunuuHble OHOIIEHO3bD», TepOapuid
«PacTtutenbHble coobIIecTBaY, Koyuiekuuu «buoiienos», «Bpenurenu BaxxHeUIux
CEJIbCKOXO3SIIICTBEHHBIX ~ KYJIbTYp», TrepOapud U KOJUIEKIIMM pAcTeHUH W
YKUBOTHBIX, MPUHAJICKAINE K PA3HBIM SKOJOTUYECKUM TPYMIaM OJHOTO BHUJA,
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Kpacnas kuura Poccuiickoii ®denepanuu, u300paxeHUs OXPaHIEMBbIX BHIOB
pacTeHU U )KUBOTHBIX.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI I1O
BUOJIOTUN HA BA30BOM YPOBHE CPEJHEI'O OBIIEI'O
OBPA30OBAHUA

Cornmacuo ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUA K pe3ylbTaTam
OCBOEHHUS  OOy4YalOIUMHUCS TPOrpaMM  CpelHero oOmero  oOpa3oBaHMS:
JUYHOCTHBIM, METANIPEAMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType NMYHOCTHBIX pE3yJIbTATOB OCBOCHUA IpeaMeTa «buonorus»
BBIJICJICHBI CIIEAYIOIINE COCTABIISIONINE: OCO3HAHUE OOYYAIOIIMMUCS POCCUUCKON
rPaXJaHCKOW UAECHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOONpPEACJICHUIO, HalWyuMe MOTHUBAllMM K OOydeHuio OuOoJOoruu,
[[EJICHANIPABJIICHHOE DPa3BUTHE BHYTPEHHUX YOEKIEHUW JMYHOCTH HA OCHOBE
KIJIFOUEBBIX IIEHHOCTEM M MCTOPUYECKUX TPATUIUMN DPa3BUTHUS OHOJIOTUYECKOTO
3HAaHMS, TOTOBHOCTh U CIOCOOHOCTh OOYYalOIUXCSl PYKOBOJICTBOBAThCS B CBOEH
JESITEIbHOCTH I[I€EHHOCTHO-CMBICJTOBBIMM  YCTAHOBKaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAIUYME HKOJOTHMUYECKOTO IPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTh LIEJIU U CTPOUTD KUZHEHHBIC IIJIAHBI.

JIndHOCTHBIE pe3ynbTaThl OCBOCHUs mpeamera «buonorus» AOCTUrarOTCs B
€IUHCTBE Y4YEOHOM U BOCHHUTATEIBHOM JEATEIIBHOCTM B COOTBETCTBUU C
TPAJIUILIMOHHBIMU POCCUMCKUMHU COLMOKYJIbTYPHBIMU, HCTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPHUHSATHIMUA B OOIIECTBE MpaBUJIaMU U HOpPMaMu
MOBEJCHUSI W CIOCOOCTBYIOT TpOIeCCaM CaMOIIO3HAHMS, CAMOBOCIHTAHHS U
CaMOpAa3BUTHUSA, PpA3BUTUA BHYTPEHHEHM IIO3MLMU JIMYHOCTH, NATPUOTHU3MA,
YBAXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPyJa U CTApIIEMY MOKOJICHUIO,
B3aMMHOTO YBA)XKCHUS, OCEPEKHOrO OTHOUICHUS] K KYJIbTYPHOMY HACIEIUI0 U
TPAAULHUSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepanuu, Opupoie U
OKPY’KaIOIIEH Cpee.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS YyueOHoro mpenmera «buomorus»
JIOJKHBI OTpa’kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYaIOIIUXCSl PYKOBOICTBOBAThCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIUEH JUYHOCTH, CUCTEMOW I[EHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0OIIeCTBa, PaCHIUPEHHE >KHU3HEHHOTO
ONBITA M OMbITA JIEITEILHOCTH B MPOILIECCE Peaau3allii OCHOBHBIX HAIpaBJICHUH
BOCHIUTATEJILHOMN AEATEIILHOCTH, B TOM YUCJIE B YACTH:

1) rpaIaHCKOT0 BOCIIUTAHUS
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c(hOpPMHUPOBAHHOCTH IPAKIAHCKON MO3ULIMK 00YYAIOIIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUICKOTO OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTUTYLIMOHHBIX IpaB M OOSI3aHHOCTEH, YBa)KCHUE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTA TMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENIbHBIX 3a/1a4, BBHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO IIO3HMIIMIO TI0 OTHONICHHIO K
SBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHUE YUUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOIMMOCTH KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JIIOJIEH C Pa3HBIMU YOSKICHUSIMU, KYJIbTYPHBIMU IIEHHOCTSIMU U
COIIMAIbHBIM MOJIOKEHHEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE COBMECTHOT'O BBIMOJHEHUS
y4eOHBIX, MO3HABATEIBHBIX UM MCCIEAOBATEIBCKUX 3a/lady, YBaKUTEIHLHOIO
OTHOUIIEHUSI K MHEHHUIO OINMOHEHTOB IMpHU OOCYXJIEHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXJaHCKOU WJICHTUYHOCTH,
NaTpUOTU3Ma, YBaKEHUS K CBOEMY HApOJy, YYBCTBA OTBETCTBEHHOCTH IEpPE]l
Ponunoi, ropaoctu 3a CBOW Kpa, CBOWO PoauHy, CBOM S3BIK M KYJIBTYDY,
MPONIOE M HACTOSIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuuy;

[IEHHOCTHOE OTHOILIEHHUE K MPUPOJHOMY HACJIEAUIO0 U MaMITHUKAM MPUPOIBI,
JTOCTUXEHUSIM Poccuu B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBJICHUE W
pa3BuTHE OWOJIOTWMH, TOHMMAaHHUS 3HAYEHHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MIPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTBA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXEHHMIO M 3amute OTeuecTna,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOTO HAPOJa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHM S, ITUYECKOTO MOBEACHUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHU;

OCO3HaHME JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJIUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAaHHOT'O MPHUHATHS LEHHOCTEM CEMEWHOM JKWU3HU B COOTBETCTBUM C
TpaauusMu Hapo10B Poccuu;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:
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ACTETUYECKOE OTHOILIEHHWE K MHUpPY, BKIIOYAs 3CTETUKY ObITAa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIICHUH;

MOHMMAaHKE YMOLIMOHAIEHOTO BO3/ICUCTBUSA KUBOU MPUPOABI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKCHHIO B Pa3HBIX BHJIaX HMCKYCCTBA, CTPEMJICHHE
IPOSIBIISITH Ka4eCTBa TBOPUECKOM JINYHOCTH;

5) ¢pusuyeckoro BOCHUTAHUA, POPMHUPOBAHMUS KYJILTYPbI 30POBbSI U
IMOIUOHAIBHOTO 0J1ATONOTyYHS:

MOHMMAHUE W peaju3alus 3J0pOBOTO W 0€30MacHOro o0pas3a IKU3HH
(3m0poBOE  TUTaHWE, COOJIIOJICHHE TUCMEHWYECKHX TpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pETyJspHas Qu3nyecKas
aKTUBHOCTb), OEpEkKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 370POBbIO;

NOHMMAaHWE IICHHOCTH TPaBUJ HMHIWBUIYATbHOTO W  KOJUIEKTUBHOTO
0€301acHOT0 MOBEJCHHS B CUTYAIIHSIX, YIPOXKAIOIINX 3J0POBBIO U KU3HHU JIIOCH;

OCO3HAHHWE MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YIOTpPEOICHUS
aJIKOTOJIsI, HAPKOTUKOB, KYypeHUs1);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTD K TPY/Yy, OCO3HAaHKE IIEHHOCTH MacTepPCTBa, TPYA0II00uE;

TOTOBHOCTh K AaKTUBHOW JEATEIHbHOCTH TEXHOJOTUYECKOW W COLMAIBHOU
HaIpPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATH U CAMOCTOATEIHLHO
BBITIOJIHATH TaKYIO JI€SITEIbHOCTD;

UHTEpEC K pa3nu4yHbIM cdepaM mpodheccCHnoHaTbHON AesTEIbHOCTH, YMEHHE
COBEpILIATh OCO3HAHHBIM BBHIOOp Oyaymed mnpodeccud H  pealn30BbIBATH
COOCTBEHHBIC KU3HECHHBIC TIIAHbI;

TOTOBHOCTh M CHOCOOHOCTh K 0Opa3oBaHHI0O W C€aMOOOpa30BaHMIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) IKOJIOTHYeCKOIr0 BOCIIMTAHUSA:

IKOJIOTUYECKH II€JIeCO00pa3HOe OTHOIIEHHWE K TPHUPOJIe KaK HCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIIeCTBOBAHUS;

MOBBINICHUE YPOBHA OKOJOTUYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
IUTAHUPOBAHUS TIOCTYNKOB H OIICHKM WX BO3MOXKHBIX TOCIEACTBUN ISt
OKPYKaIOIIEH CPEIbl;

OCO3HaHHWE TI00ATBHOTO XapakTepa JKOJOTUYECKUX MPOoOJIeM M IMyTel ux
pelieHus;

CIIOCOOHOCTh HUCIOJIb30BaTh MpUOOpETaeMble TPH HW3YYCHUU OHOJIOTHH
3HaHWS W YMEHHs TpPU PEIICHUH TPoOJeM, CBS3aHHBIX C PAIMOHAIBHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  MOBEACHHS B MPUPOJIE,
HaIpaBJICHHBIX HA COXpPAaHEHUE PABHOBECHS B DKOCHUCTEMax, OXpaHY BHUIOB,
AKOCHUCTEM, OrOochephl);
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aKTUBHOE HENpPUIATHE JEUCTBUM, MNPUHOCAIIUX Bpel  OKPYKAIOIIEH
IPUPOJIHON cpelie, YMEHHE NPOTHO3UPOBATH HEOJATONPHUATHBIE HKOJIOTUUYECKUE
NOCJIEICTBUS MPEANPUHUMAEMBIX JEHCTBUN U PENOTBpAlIaTh UX;

HaJIM4HUE PA3BUTOIO 3KOJIOIMYECKOr0 MBIIUICHHUS, IKOJIOTHYECKON KYJIbTYpHI,
OIbITa NEeATENbHOCTH HKOJIOTHYECKOM HaIPaBJIEHHOCTH, yYMEHUS
PYKOBOJACTBOBATbC MMM B ITO3HABATEIIBHOM, KOMMYHMKAaTUBHOM WM COLMAIBHOU
IIPaKTHUKE, TOTOBHOCTH K YYaCTHIO B IIPAKTUYECKOMN JESATEIBHOCTH 3KOJIOTHUECKON
HaIPaBJIEHHOCTH;

8) neHHOCTH HAYYHOI'0 ITO3HAHMSA:

C()OPMUPOBAHHOCTb MHPOBO33PEHMS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HayKH M OOILECTBEHHOW NMPAKTHKH, OCHOBAHHOIO HA AMAJIOre
KYJIBTYp, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUDE;

COBEPILICHCTBOBAHHUE SI3BIKOBOM M YHUTATENbCKOM KYJBTYpbl Kak CpencTBa
B3aMMOJICUCTBUS MEXY JIIOABMU U TIO3HAHUS MUPA;

NOHMMaHUE creuu@uKy OHMONOTMM KakK HayKH, OCO3HaHUS €€ poju B
(GOpMHUPOBAHUN PALMOHAJIBPHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJOCTHOTO
IpeACTaBICHUsT 00 OKpYXKaloleM MHpPE KaK O €AMHCTBE MPUPOJIbI, YeIOBEKa U
oOIIecTBa, B MMO3HAHUM NIPHUPOAHBIX 3aKOHOMEPHOCTEH M PEIICHUU HpodsieM
COXpaHEHUs! IPUPOAHOIO PABHOBECHS,

yOexAEHHOCTh B 3HAYUMOCTU OWOJIOTMU JJIi COBPEMEHHOM LMBHJIM3ALINU:
o0ecrieueHrss HOBOTO YPOBHSI Pa3BUTHUsI MEAMIIMHBI, CO3/IaHUE IEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX pEelIaTh PECYpCHbIE  MPOOJEMBbI  Pa3BUTHS
YEJI0BEYECTBA, MMOUCKA MyTEe BBIXOAA U3 II100aJTBHBIX SKOJOTUYECKUX MPOOJIeM U
o0ecrieueHuss  Iepexoja K  YCTOMUMBOMY — pa3BUTHIO,  pallMOHAJIbHOMY
UCIIOJIb30BAHUIO TMPHUPOJIHBIX PECYPCOB U (POPMHPOBAHUIO HOBBIX CTAHJAPTOB
KU3HY;

3aMHTEPECOBAHHOCTh B TMOJYYEHUU OWOJOTMYECKUMX 3HAHUM B LEJAX
NOBBIIICHUS OOIIEl KyJNbTYphl, €CTECTBEHHO-HAyYHOW TIpPaMOTHOCTH, Kak
COCTaBHOM YacTH (DYHKIIMOHAJIBHON TPaMOTHOCTH OOydaromuxcs, GopMHpyeMOit
IpU U3Y4eHUH OMOJIOTUH;

MOHMMAaHUE CYIIHOCTH METOJIOB MO3HAHMS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJNb30BaTh IOJy4yaeMble 3HaHUS [UJIsS aHalu3a |
OOBSCHEHHUS SIBIICHUN OKPYXAIOLIEro MUpPA U MPOUCXOASANIMX B HEM M3MEHEHUH,
yMEHHE JeflaTh OOOCHOBAHHBIE 3aKJIIOUEHHS HA OCHOBE Hay4dHbIX (AKTOB U
MMEIOIINXCS JaHHBIX C LEJIbI0 TIOJIYYEHHSI IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO MCIOJIb30BATh OMOJOTUYECKHE 3HAHMS JUIs
peuieHust npo0JieM B pealibHbIX KU3HEHHBIX CUTYaLIHSIX;

OCO3HAHHME LIEHHOCTUM HAYYHOU JE€ATEIbHOCTH, TOTOBHOCTH OCYILECTBIIATH
IIPOEKTHYIO U MCCIIEIOBATEIBCKYIO AEATEIbHOCTh HHINBUAYAIBHO U B TPYIIIIE;
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I'OTOBHOCTD u CITOCOOHOCTH K HCTIPCPLIBHOMY 06p330BaHI/IIO )41
caM006pa3013aHm0, K AaKTHBHOMY IIOJIYYCHHIO HOBBIX 3HAHUH 110 OWOJIOTUH B
COOTBCTCTBHUHU C ) XKU3HCHHBIMH HOTpC6HOCT$IMI/I.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtamnpenMeTHbIe pe3yiabTaThl OCBOCHHS ydeOHOTO mpeameTa «bruomorus
BKJIIOYAIOT: 3HAaYMMble i (GOPMHPOBAHUS MHUPOBO33PEHUSI O0yUYaIOIIMXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHbIC) OOIIeHayYHbIe MOHSATHUS, OTpa)XKarouue
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa M CHEeNU(PUKYy METOJO0B TIO3HAHUS,
UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (BEILIECTBO, SHEPTHUs, SABJICHUE, MPOLECC,
CUCTE€Ma, Hay4YHbIH (DaKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
uccieoBaHue,  HaONIOJIeHHe, M3MEpPeHHE,  OKCIEPUMEHT ©  JAPYTHX),
yHUBEpCaIbHble Yy4eOHbIC JEUCTBUS (IIO3HABATENbHBIE, KOMMYHUKATHUBHEIE,

PErYJISITUBHBIE), o0ecreynBaroIne dbopmHpoBaHue (YyHKIHOHATBHOM
rPAMOTHOCTH W  COLUMAJIbHOM KOMIIETEHUMH OOYy4YalolIHUXCs, CIOCOOHOCTh
oOyuaromxcs UCIIOJIB30BAaTh OCBOCHHBIE MEXIMCUUIUTMHAPHBIE,

MHUPOBO33pPEHUYECKUE 3HAHUS W  YHUBEpCAIbHbIE Yy4eOHbIC JCHCTBHS B
MO3HABATEILHON U COIMAJIbHON MPAKTHKE.

MeTtanpenMeTHbIE Pe3yJbTaThl OCBOCHHS IMPOTPAMMBI CPEIHETO OOIIero
00pa30BaHus JOJKHBI OTPaXKAaTh:

OBaanenue YHUBEpPCATbHBIMH Y4eOHbIMU NMO3HABATEJbLHBIMH
AEUCTBUSIMM:

1) 6a3oBbIe JIOrHYECKHE IeiiCTBUS:

CaMOCTOATENLHO  (OopMyIMpOBaTH W aKTyaJIM3UPOBATh  MPOOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJB30BaTh TIPU OCBOCHHHM 3HAHUM MPUEMBI JIOTHYECKOTO MBIIIJICHUS
(amanm3a, cMHTE3a, CPaBHEHHMS, KiIacCU(pUKAIIUHA, OO0OIICHUS ), PACKPBIBATH CMBICT
OMOJIOTUYECKUX TIOHATHH (BBIICTATh UX XapaKTEpHbIEC MPU3HAKH, YCTAaHABINBATH
CBSI3H C IPYTUMH TTOHATHSIMH );

OTpEeNeNATh IEIU JACATEeILHOCTH, 3aJaBas IMapaMeTphl W KPUTEPUU HX
JIOCTHKEHHUSI, COOTHOCUTD PE3YJIbTATHI ACATEILHOCTH C ITOCTABIICHHBIMH IIEIISIMU;

HCIIOJIb30BaTh OMOJIOTHYCCKHE TIOHATHUS JUIsl 0OBSICHEHHS (PAKTOB M SIBIICHHUM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTHUECKHE pPaCCYXICHUS (MHIYKTUBHBIC, EIyKTUBHBEIC, IIO
aHAJIOTHH), BBISABJIATH 3aKOHOMEPHOCTH W IPOTHBOPEYHS B paccMaTPUBACMbBIX
SBJICHUSIX, (DOPMYIUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSATH CXEMHO-MO/IEILHBIE CpecTBa IS IIPE/ICTABIICHUS
CYIIIECTBEHHBIX CBSI3€ll M OTHONICHWUH B M3y4aeMbIX OMOJOTHYCCKHUX OOBEKTaX, a
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TAaK)K€  NPOTUBOPEYMH  Pa3HOrO0  pOAA,  BBIBICHHBIX B Pa3jIMYHBIX
MH(POPMALMOHHBIX HCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHUS MPOOJIEMBI C yU4ETOM aHalnW3a WMEIOIIUXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIIBHOCTh, OLICHUBATh COOTBETCTBHE PE3YIbTATOB
LIEJISIM, OLICHUBATh PUCKH TOCIEACTBUM JAESATEIBHOCTH;

KOOPAMHUPOBaTh M  BBIIOJHATH pabOTy B  YCIOBHUAX  PEAJIBHOTO,
BUPTYAJIBHOI'O 1 KOMOMHUPOBAHHOI'O B3aUMOICHCTBHUS;

pa3BUBATh KPEATUBHOE MBIIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIEM.

2) 6a30BbIe HCCIEA0BATEIbCKIE TeliCTBUS:

BJIa/IETh HaBbIKAMU y4€OHO-HUCCIIEI0BATENBCKON U MPOEKTHON JESATEIBHOCTH,
HaBbIKAMHU  paspelieHuss npoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOMCKY METO0B PEUICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh pa3JIMYHblEe BUIBl JACITEIBHOCTH 10 IOJIYYEHUIO HOBOIO
3HaHUS, €ro HUHTEPIpETAllUU, MPEeoOpa3OBaHUI0O M TNPUMEHEHUI0 B YYE€OHBIX
CUTYalLIUsIX, B TOM YHCJIE TIPU CO3/IaHUH YYEOHBIX U COLMAIBHBIX IPOEKTOB;

(opMHpOBaTh HAYYHBI TUI MBILLJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMU MOHATUSIMU U METO/IAMH;

CTaBUTb U (HOPMyJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbHOU
NEATEIbHOCTH U KU3HEHHBIX CUTYaLHsIX;

BBISIBJIATh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3a1ady,
BBIJIBUTaTh TUIOTE3y €€ pEeLIeHUs, HaXOAUTh APTYMEHTHI IJIsl J10Ka3aTelbCTBA
CBOMX YTBEPKJICHH, 3a/1aBaTh apaMeTPbl U KPUTEPUHN PELLICHHUS;

aHAIM3UPOBaTh IIOJIyYEHHBIE B XOJE PELICHHUsS 3aJa4d pPe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX IOCTOBEPHOCTh, IPOrHO3UPOBATh NU3MEHEHNE B HOBBIX
YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYILECTBIISTh IEJICHAIIPABICHHBIM MOUCK IEepeHOca CPEeICTB U CIOCOOOB
JeHCTBUS B MPO(PECCUOHANBHYIO CPELLY;

YMETh NEPEHOCUTh 3HAHUS B IO3HABATEJIbHYIO M MPAKTUYECKYIO 00J1IacTh
KU3HEIEATEeIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 00acTei;

BBIJIBUTaTh HOBBIE WJEH, NpEjlararb OPUTHMHAIBHBIE MOJIXOJbl M pELICHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHbBIC PELICHHUS.

3) pabora ¢ unpopmaumei:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHHMKAX MH(pOpMaIUu (TEKCTEe y4eOHOTOo
nocoOusi, HAy4YHO-TIOMYJIIPHOM JUTepaTrype, OHOJOTMYECKUX CIOBapsiAX U
CIpPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHeTe), aHAJIM3UPOBAThH
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MH(OPMAIUIO PA3IMYHBIX BUOB U (POPM MPEACTABICHUS, KPUTUUECKU OLIEHUBATH
e€ I0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTD;

dbopMyIupoOBaTh 3aMpPOChl U MPUMEHATh PA3IMYHBIE METOABI MPU TOUCKE U
otbope Omosornyeckoil MHpOpMalu, HEOOXOIUMOM IS BBIMOJIHEHHUS y4eOHBIX
3aj1ay;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIICHCTBOBATH KYJIbTYpPYy aKTUBHOTO MCIIOJIb30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMAlbHYI0  (GOpMy  TMpEACTABICHUS
ouosiornyeckor nHpopmaruu (CXembl, rpaduKy, TUarpaMMbl, TaOJIHIIbI, PUCYHKH
" Ipyroe);

UCIIOJIb30BaTh HAyyHBIM #A3BIK B KadecTBe CpeAcTBa Hpu paboTe ¢
OMoJOrnyeckod HHPOpMalUME: NPUMEHATh XHUMHUYECKHE, (U3UYECKUE U
MaTE€MaTUYeCKHE 3HAaKU W CUMBOJBI, (HOpMYyJbl, abOpeBUaTypy, HOMEHKIATYDY,
UCIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPE/ICTBA
HarJIsAHOCTH;

BJIAJE€Th  HABBIKAMM  pAacloO3HaBaHWA M 3allUThl  WH(OpManuw,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OgByaeHue YHMBEPCAJIbHBIME KOMMYHUMKATHBHBIMH JeHCTBUSMMU:

1) o0mmenne:

OCYILECTBISATh KOMMYHHUKAIIUU BO BCeX cepax *KU3HU, AKTUBHO y4aCTBOBATh
B JMAJIOT€ WM TUCKYCCHUU O CYIIECTBY OOCYXIaemMol TeMbl (YMEHHE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHUTEJIbHO BBINOJIHEHUS MpejiaraeMon
3aJ1a4y, YUUTBIBATh MHTEPECHl U COIJIACOBAHHOCTh MO3WLHNA APYIMX yYaCTHHUKOB
JIAAJIoTa UK TUCKYCCUU);

pacrno3HaBaTh HeBepOalbHbIE CpEJICTBAa OOILIEHHUS, MOHMMAaTh 3HAaYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHS KOH(IMKTHBIX CHUTYyallUH,
YMETh CMATYATh KOH(PJIMKTHI U BECTH IEPETOBOPHI;

BJIAJIETh PA3IMYHBIMU CHOCOOaMM OOILEHUS U B3aUMOJIECHCTBUS, MOHUMATH
HaMEpPEHUs IPYTUX JIIOJIEH, MPOSBIATh YBAKUTEIBHOE OTHOLIEHHE K COOECETHUKY
U B KOPPEKTHOU PopMe (hopMyTupoBaTh CBOM BO3PAKECHHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHS C HCIOJIb30BAaHUEM
SA3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1eATeTbHOCTD:

NOHMMATh U MCIIOJIb30BaTh MPEUMYIIECTBA KOMaHAHOW M MHIUBUIYaIbHOU
paboThI MPU PEIICHUN OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNIOBBIX (DOPM B3aMMOJEHCTBUSA MPHU PEILIEHUH Yy4eOHOH 3a1auH;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX AEHCTBHM C y4€TOM OOIIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KJOro YjeHa KOJUIEKTHBA,;
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NPUHAMATh L€IM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH WU
KOOPAUHUPOBATh JIEUCTBUSL MO €€ [IOCTHKECHHMIO: COCTaBJISATH IUIAH JECHCTBUM,
pacnpenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaTh pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KAayeCTBO CBOEr0 BKJIA/Ja W KaXJOr0 y4YaCTHHKAa KOMaHIbl B
001Ut pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

Mpe/iaratb HOBBIE IIPOEKTHI, OLEHHMBAaTh HUIAEU C TO3ULIUHA HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISITh IMO3UTHUBHOE CTPATETMYECKOE IOBEACHUE B PA3IUYHBIX
CUTYaIIUSIX, TPOSBIISITH TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUIIMATUBHBIM.

OBJiaieHne YHUBEPCAJIbHBIMH PeryJSTUBHBIMHU ACHCTBUSAMM:

1) camoopranusanms:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS JUIsl BBISBJICHUA NPOOJIEM U UX
pelIeHus B )KU3HEHHBIX U YUEOHBIX CUTYaIUSIX;

BbIOMpaTh HAa OCHOBE OHOJIOTMYECKUX 3HAHUI IEJIEBbIE U CMBICIOBBIE
YCTAaHOBKH B CBOMX JEHCTBMSX M IIOCTYIIKax IO OTHOLIEHHUIO K >KMBOU IPHUPOJE,
CBOEMY 3/I0POBBIO U 3/I0POBbIO OKPYKAIOIIKX;

CaMOCTOATENIbHO OCYIECTBIISATh MO3HABATEIbHYIO JI€ATEIbHOCTD, BBISBIISATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBATh COOCTBEHHBIC 3aJlaud B 00pa30BaTEIbHOM
JEATEIIbBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOSITEJIbHO ~ COCTaBJATh IUIAH pELIEHUs MpoOJieMbl C  Y4ETOM
MMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOUTCHHUIA;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

paciupsTh paMKH y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MTPEANOUYTEHUH;

JieN1aTh OCO3HaHHBIN BBIOOP, apryMEHTUpPOBATh €ro, OpaTb OTBETCTBEHHOCTD
3a pEILICHMUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CrOCOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW SPYAMIIMH B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBIA YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYyal[UsIM, BHOCUTb KOPPEKTHUBBI B JESATEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISM;

BIAJCTh  HABBIKAMH  TO3HABATENLHON  pedieKCHMH  KaK  OCO3HAHUS
COBEPIIAEMBIX JIEUCTBU M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBAHMM, MCIOJb30BaTh MPUEMBI pe@IeKCUU ISl OLEHKU CHUTyalllH, BHIOOpA
BEPHOT'O PEILIEHUS;

YMETh OILIEHUBATh PUCKUM W CBOEBPEMEHHO NPUHUMATh PEIICHUS MO MX
CHU)KEHMUIO;
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IIPUHUMAaTh MOTHUBBI W apryMEHTBl APYIMX IIPUM AaHAIN3E pPeE3yJbTaTOB
NEATEIbHOCTH;

3) npuHsATHE celOsl U APYTUX:

IPUHUMATH ceOsl, MTOHUMAsi CBOM HEIOCTaTKH M JOCTOMHCTBA,

OPUHUMATh MOTHBBI W apryMEHTHl APYIHMX IpPU AaHAINW3E€ pe3yIbTaTOB
NEATEIbHOCTH;

IpU3HaBaTh CBOE IIPABO U MPABO JPYTUX HA OLINOKY;

pa3BUBATh CIIOCOOHOCTH MTOHUMATh MUP C TIO3HUIMH JPYTOTro YeIOBEKa.

IMPEAMETHBIE PE3YJ/IBTATDBI

[TpenmeTtHbie pe3ynpTaThl ocBoeHusi mporpammel COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue 1 yueoHoro npeamera «buomorus»
Hay4yHbI€ 3HAHUSA, YMEHUS U CHOCOObI IEUCTBUN MO OCBOEHHUIO, UHTEPIIPETALUN U
peoOpa30BaHUI0 3HAHMM, BUbI JAESITEIBHOCTU IO MOJIYYEHUIO HOBOIO 3HAHUS U
INPUMEHEHUIO 3HAHUN B Pa3jMYHBIX YYEOHBIX CHTyallHsX, a TaKXKE B peaJbHBIX
KU3HEHHBIX CUTYallUsX, CBSA3aHHBIX C Ouosorueid. B mporpamme mnpenmMerHbie
Pe3yJIbTaThl MIPEACTABICHBI IO roJIaM 00yUYEHUsI.

[TpenMeTHbIe pe3yiabTaThl OCBOEHUs ydueOHoro mpeamera «buonorus» ¢ 10
Kjlacce JOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUU O MECTE U POJU OMOJIOTUU B CUCTEME HAYYHOI'O
3HAaHUSl ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTECTBEHHO-
HAay4YHOM KapTHHBl MHpa M HAyYHOTO MHMPOBO33PEHHs, O BKJIAJE POCCHMCKUX U
3apyOEKHbIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OHMOJOTUH, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKa ISl pEUIEHUS )KU3HEHHBIX 33/1a4;

YMEHUE paCKpbIBATh COJEpkKaHUE OMOJOTMYECKUX TEPMUHOB U TOHSITHIL:
KU3Hb, KJIE€TKa, OpraHu3M, MeTaboau3M (OOMEH BELECTB U NpEeBpallcHHE
HHEpPruM), TOMeOcTa3 (CaMOperyslus), ypoBHEBas OpraHu3alus KUBbIX CHUCTEM,
CaMOBOCIPOU3BEICHHE (PENPOIYKIKA), HACIEACTBEHHOCTh, U3MEHYHBOCTb, POCT U
pa3BUTHE;

YMEHHME Hu3JIaraTb OWOJIOTMYECKHE TEOpUH (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAasl, LEHTpaJbHas JIOTMa MOJIEKYJISIpHON Ouosoruu), 3axoHsl (I
Menpens, T. Moprana, H. . BaBunoBa) u ydenus (0 meHTpax MHOTOOOpasus H
MPOUCXOXKCHUS KyJIbTYpHbIX pacTenuit H. M. BaBuioBa), onpeaensTs rpaHUIlbl
UX MPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHE BJIaJIeTh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUH: HAOJI0IEHUE U
ONMCAHME YKUBBIX CHCTEM, NPOLECCOB M SBJICHWI, OpraHu3alus U IMPOBEICHHE
OMOJIOTUYECKOTO  JKCINEPUMEHTA,  BBIABMKEHUE  THUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEX]y MCCIEIyEeMbIMH BEJIIMYMHAMU, OOBSICHEHHE IMOITYYEHHBIX
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pe3ynbTaTOB, MCIOJIb30BAHHBIX HAYYHBIX MOHSATUH, TEOPUM M 3aKOHOB, YMEHHUE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIJEIATh CYIIECTBEHHBIC TIPU3HAKH BUPYCOB, KJIETOK MPOKAPHOT U
DYKapHWoOT, OJHOKJICTOYHBIX W MHOTOKJICTOYHBIX OpPraHU3MOB, OCOOCHHOCTH
MIPOIIECCOB: OOMEHA BEIIECTB M MPEBpAICHUSI dHEPTUM B KJIETKE, (POTOCHHTE3A,
IJIACTUYECKOTO W DJHEPreTMueckoro oOMEHa, XEMOCHMHTEe3a, MHTO3a, MeHo3a,
OIUIOZIOTBOPEHUS, Pa3MHOKEHUS, HWHIUBUIYAILHOIO pa3BUTUS  OpraHu3Ma
(oHTOTEHER);

yMEHUE TPUMEHATH MOJyYCHHBIE 3HAHUS IS OOBSICHEHUS OMOJOTHYCCKUX
MPOLIECCOB U SIBJICHUM, IJISl MPUHATHS MPAKTUUECKUX PEIICHUN B MOBCEIHEBHOM
XKU3HH C 1IeJIblI0 o0ecreyeHus: 0e30MacHOCTH CBOETO 370POBbS U 3J0POBbS
OKPYXAIOIIUX JI0JIEH, COOI0/IEHHS HOPM IPAMOTHOTO MOBEJICHUS B OKPYKAIOIICH
NPUPOTHONU cpefe, MOHUMaHHE HEOOXOIWMOCTH WCIOJIb30BaHUS JTOCTHKCHUIN
COBPEMEHHOMU OHoJI0rNu u OMOTEXHOJIOTHUH TUIS pPalMOHATILHOTO
MPUPOOTIOIH30BAHNS,

YMEHUE pellaTh JJIEMEHTApHbIE T'E€HETHYECKHWE 3a/layd Ha MOHO- U
TUTHOPUIHOE CKpEIIMBAaHUE, CIICTUICHHOE HACIeIOBAaHNWEe, COCTaBIATH CXEMBI
MOHOTHOPHIHOTO CKPEIIWBAHUS ISl TIPEICKa3aHUs HACJICIOBAHUS MPU3HAKOB Y
OpTaHU3MOB;

YMEHHUE BBIMOJIHATh JITA0OpATOPHBIE M MPAKTUYECKUE PadOThI, COOIIOJATH
npaBuia npu paboTe ¢ y4eOHBIM U Ta00PaTOPHBIM 000PYAOBaHUEM;

YyMEHUE KPHUTHYECKH OIICHWBATh M HWHTEPHPETHPOBATH HHPOPMAITHIO
OMOJIOTUYECKOTO COJEP)KaHMsI, BKIIOYAMONIYIO TICEBIOHAYYHBIC 3HAHHUS U3
pPa3TUYHBIX UCTOYHUKOB (CpPEACTBA MAaCCOBOW MH(OpPMAIIUU, HAYUYHO-TIOMYJISIPHBIC
MaTepHuaybl), STUYECKHE AaCIEeKThl COBPEMEHHBIX HCCIEIOBaHUN B OHOJIOTHUH,
MeUIMHE, OMOTEXHOJIOTUH;

YMEHUE CO3/1aBaTh COOCTBEHHBIE IIMCHMEHHBIC M YCTHBIE COOOIICHUS,
000061m1ast 6uMoJIOrHYecKyt0 UHGOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
WCITIOJIb30BATh MOHATUIHBIN armapaTt OMOJIOTHH.

[IpeameTHbIC pe3yNbTaThl OCBOCHMS ydeOHOro mpeameta «buonorus» ¢ 11
Kjlacce TOJDKHBI OTPAXKATh:

c(hOpPMHPOBAHHOCTh 3HAHUN O MECTE W POJIM OHMOJIOTHH B CHCTEME HAy9IHOTO
3HaHHMS €CTECTBEHHBIX HayK, B (OPMHPOBAHWH COBPEMEHHOM €CTECTBEHHO-
HAyYHOW KapTUHBI MHpPAa W HAYYHOTO MHPOBO33PEHHS, O BKJIaJIE POCCHUHCKHUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTUH, (PYHKIIMOHAIBHON
I'PaMOTHOCTH YEJIOBEKa JUTSl pEIICHUS KU3HCHHBIX 3a/1a4;

YMEHUE PACKpPBIBATh COJIepKaHUE OHOJIOTHYECKUX TEPMHUHOB W TIOHITHI:
BU/I, TIOMYJISAINSI, TeHO(MOH I, IBOJIONHS, ABMXKYIUE CHIBI ((haKTOPBI) SBOJIOINH,
MPUCTIOCOOJICHHOCTh OPTraHU3MOB, BHU000pa30BaHUE, JKOJOTUYECKHUE (PaKTOPHI,
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DKOCHCTEMA, NPOAYLEHTHl, KOHCYMEHTBI, PpPEAYLEHTbl, ULENH IHUTAHUS,
HKOJIOTHYECKas Mpamua, OMoreoleHos, onocdepa;

YMEHUE H3JIaratb OWOJOTMYECKHME TEOpuH (IBOJIIOIMOHHAS Teopus Y.
JlapBuHaA, CHHTETHYECKash TEOpUs SBOJIOLUUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogpiieBoro cxoncrtea K. M. bapa, depenoBaHus IJIaBHBIX HaIlpaBiICHUN H
nyteit sBomonuun A. H. CeseproBa, yuenust o 6uochepe B. 1. Bepuanckoro),
ONPENEIIATh TPAHULIBI UX TPUMEHUMOCTH K KUBBIM CHCTEMAM;

YMEHHE BJaJIeTh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUH: HAOIIOIEHUE U
ONHMCAHHUE YKUBBIX CHUCTEM, IPOLECCOB U SIBICHUWI, OpraHu3aiusi U MPOBEACHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEX]y MCCIEAyeMbIMH BEIMYMHAMHU, OOBSCHEHUE MOTYYECHHBIX
pe3yJIbTaTOB, WCIOJb30BAHHBIX HAYYHBIX IOHSTHH, TEOPUNA U 3aKOHOB, YMEHHE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIICISATh CYIIECTBEHHBIE MPU3HAKU CTPOEHUS OHOJOTHMYECKHX
OOBEKTOB: BUJOB, MOMYJALUUNA, MPOAYLEHTOB, KOHCYMEHTOB, PpEIYyLIEHTOB,
OMOreolEHO30B U  JKOCHUCTEM, OCOOEHHOCTH IPOLIECCOB: HACJIEACTBEHHOM
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOIEHHOCTH
OpraHU3MOB, JIEUCTBHS SKOJOTMYECKUX (PAKTOPOB Ha OpPraHU3MBI, IEepeHOca
BEIIECTB M TOTOKA SHEPIMM B SKOCHUCTEMAX, AHTPONOTEHHBIX HM3MEHEHUW B
HKOCHCTEMAX CBOEM MECTHOCTH, KpPYrOBOPOTa BEIIECTB U OMOr€OXUMHYECKHX
IIUKJIOB B Onocdepe;

YMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS ISl OOBSCHEHUS OMOJOTUYECKUX
IIPOILIECCOB W SIBJICHUM, IJII NPUHATHS MPAKTUYECKUX PELICHUH B MOBCEIHEBHOMU
KU3HU C 1enplo obecriedyeHus: 0e30MacHOCTU CBOETO 3J0POBbsl U 3JI0POBBS
OKPY>KaIOIKX JII0/IeH, COOI0IEHUS] HOPM I'PaMOTHOIO MOBEJCHUS B OKPYKaroLIei
OPUPOJIHON cpene, NMOHUMAHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHIKEHUMN
COBPEMEHHOW OMOJIOTUH ISl pAllMOHAIBHOTO MPUPOI0NO0JIb30BAHUS;

YMEHUE pelaTh 3JIEMEHTApHbIE OMOJIOTMYECKHUE 3a/1aud, COCTaBISATh CXEMbI
MEPEHOCa BEIIECTB U SHEPTUH B IKOCUCTEMAaX (LIETH MUTAHUSA);

YMEHUE BBIMOJHATh JTA0OpATOPHBIE W TPAKTUYECKUE padOThI, COOIIOATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKM OLEHUBATb W HHTEPHPETUPOBATH HHGOPMAIUIO
OMOJIOTMYECKOTO  COJEPKAHMSI, BKIIOYAIONIYIO TICEBIOHAYYHbIE 3HAHUS U3
pPa3TUYHBIX UCTOYHUKOB (CPEACTBA MACCOBOW MH(OpPMAIIUU, HAYUYHO-TIOMYJISIPHBIC
MaTepuaibl),  pacCMaTpWBaTh  TrJ00aJbHBIE  DKOJOTHYECKHE  TPOOIEMBI
COBPEMEHHOCTH, ((OPMHUPOBATH 110 OTHOUIEHUIO K HUM COOCTBEHHYIO MTO3UIIMIO;

YMEHUE CO3[1aBaThb COOCTBEHHbIE IHCHMEHHBIE M YCTHBIE COOOLIEHUS,
00001ast 6MOJIOTHYECKYI0 MH(POPMAIMIO M3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
WCITIOJIH30BATh MOHATHUIHBIN armapaTt OMOJIOTHH.



© MAQY I'mmua3ust Ne 86. Pagouasi mporpamma y4eGHOro mpeaMera

«buonorusi_06a3oBblii yposensb_ 10-11 kiaccbDy

TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

HaunmenoBaHmue pa3xesioB 1 TEM

KoauuecTBO 4acoB

DJIeKTpOHHbIe (LM (POBHIe)

Ne ni/m KonTpoJbHbIe
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE PeCypChl
padoThI
bubmuorexa [JOK
1 bronorus xax Hayka 2 https://m.edso00.ru/7f41c292
2 JKuBbie cucTeMbl U UX OpraHU3aLUs 1 bubmmorexa [TOK
P t https://m.edso00.ru/7f41c292
bubmuorexa [JOK
X i 1
3 MMUYECKHUI COCTaB U CTPOCHHE KIICTKHU 8 https://m.edsoo.ru/7f41c292
bu6mmoteka [IOK
4 XK 1
VSHEACHTEILHOCTD [ICTRH 6 https://m.edso00.ru/7f41c292
5 Pa3zmHOXeHME M MHIUBUIYAIBHOE PA3BUTHE 5 bubmuorexa [JOK
OpTraHU3MOB https://m.edso00.ru/7f41c292
6 HacnenctBeHHOCTh M1 K3BMEHYMBOCTD 8 1 bubmmorexa [JOK
OpraHU3MOB https://m.edsoo.ru/7f41c292
7 Cenexuust opranu3zmMoB. OCHOBBI 3 bu6muoreka [JOK
OMOTEXHOJIOTUU https://m.eds00.ru/7f41c292
but6mmoreka [IOK
8 Pesepeiioe Bpens 1 https://m.edso0.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3
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11 KJIACC
KounyecTBO 4acoB
HaumeHoBaHue pa3iesioB U TeM JyekTpoHHbIE (U(PPOBBIE)
Ne ni/m KonTpoabHbie
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI
bubmuoreka [JOK
1
L IBOITIOLHOHHAS OHOTIOTHS o https://m.edsoo.ru/7f41cc74
5 Bo3HMKHOBEHUE U pa3BUTHE )KU3HU HA 9 1 bubnuorexa [JOK
3emie https://m.edsoo.ru/7f41cc74
3 OpraausMbl 1 OKpY’Karomas cpeaa 5 bubmorera [JOK
P PYJarotiast cpell https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
1
4 Co00111ecTBa U DKOJIOTHUYECKUE CUCTEMBI 9 httos://m.edsoo.ru/7fA1cc74
bu6mmoreka [JOK
° Pesepaiioe Bpens 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
KonuyecTBo yacos DJIEeKTPOHHbBIE
uugposbie
Ne ni/m Tema ypoka KonTpoabHbie op
Bcero o0pa3oBaTe/ibHbIE
padoThI
pecypcsl
bu6mmoreka [IOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.eds00.ru/863e632a
MeTo/1bl TO3HAHUS JKUBOU PUPOIBI.
5 [IpaxTuueckas padora Ne 1 1 bubnuoreka [IOK
«HMcnonp30BaHuE PA3NIMYHBIX METOJIOB IIPU https://m.eds00.ru/863e6122
M3Y4EHUU OMOJIOTUYECKUX OOBEKTOBY
buonornueckue cucTemMsl, MPOIECCH U UX bubnunoreka [JOK
3 1
H3y4yeHUe https://m.eds00.ru/863e6564
4 XUMHYECKUN COCTaB KJIeTKU. Boja u 1 bu6mmorexa [IOK
MHUHEpAIbHBIE COIU https://m.eds00.ru/863e674e
bu6mmorexa [IOK
5 b . 1
e, COCTaB  CTpOCHHE GenKo https://m.eds00.ru/863e6b72
®depMeHThI — OHOJIOTHYECKHE
karanu3atopsl. Jlaboparopuas padora Ne 1
6 «M3ydeHne KaTalTuTHYECKON aKTUBHOCTHU 1 bubmmorexa [OK
v https://m.eds00.ru/863e6b72
(dhepMeHTOB (Ha MpUMepe aMUIa3bl WIH
KaTasas3bl)»
but6mmoreka [IOK
7 I 1
Y IIeBOpL. Jiumuet https://m.edso00.ru/863e6870
8 Hyxnennoseie kucnotrsl. ATO 1 bubnmoreka [JOK
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I/ICTOpI/IH N MCTOABI U3YUYCHUSA KIICTKH.

https://m.edsoo.ru/863e6d5c
bu6mmoreka [JOK

9
Knerounas Teopus https://m.edso00.ru/863e6e88
10 KieTka xak menocTHas )KuBasi CHCTeMa
CrpoeHue 3yKapuOTHYECKON KIIETKH.
Jlaboparopuas padota Ne 2 «M3yueHue
PaTOPHATD . v bubmuoreka [JOK
CTPOCHUSA KIJICTOK paCTCHUU, ) KUBOTHBIX,
11 5 5 . https://m.edso0.ru/863e6ff0
TPHOOB H HAKTCPHI O MIKPOCKOOM Ha https://m.eds00.ru/863e716¢
TOTOBBIX MUKpOTIpErapaTax u ux
OTICaHUE»
bubmuoreka [JOK
12 OOMeH BeIECTB W META0OMH3M https://m.eds00.ru/863e766¢
bu6mmorexa [IOK
13 ®otocnirtes. XemocHnres https://m.eds00.ru/863e7c98
Oueprerudeckuii oomen.KontponabHas bubnnorexa [JOK
14
pabora. https://m.edso0o.ru/863e7aae
JKuzHeHHbIN UK KIeTKU. [lenenue
KJeTku. Muto3. Jlabopatopnast padora Ne 3
15 «HabmroieHne MUTO3a B KJIETKaX KOHYHKA bubmorexa HOK
A https://m.edsoo.ru/863e7dc4
KOpeIlIKa JTyKa Ha TOTOBBIX
MUKpOTIpernaparax»»
16 buocuntes 6enka. Peakuust MaTpuaHOTO bubnmoreka [JOK
CUHTE3a https://m.eds00.ru/863e796e
bubmuoreka [JOK
17 T —
PaHCIALIA — OHOCHHTES berka https://m.edso00.ru/863e796e
b K
18 Hexnerounsie popmbl )KU3HU — BUPYCHI h;:fi;j;f;igﬁ 186367540
19 DopMBI pa3MHOKEHHST OPTaHU3MOB bubmuorexa [JOK



https://m.edsoo.ru/863e6d5c
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https://m.edsoo.ru/863e6ff0
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https://m.edsoo.ru/863e7c98
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https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e

bubmuoreka [JOK

20 Meii
eHos https://m.edsoo.ru/863e7f4a
OO6pazoBaHue 1 pa3BUTHE MOJOBBIX KIETOK.
21 OmnonoTrBopenue. JlabopaTtopHas pabora bubnuoreka [JOK
Ne 4 «13yuenune cTpoeHHs MOJIOBBIX https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX MUKpPOIIpernapaTax»
22 NuauBuayanbHOE pa3BUTHE OPraHU3MOB bubmmorexa [JOK
AUBHAY P P https://m.edso00.ru/863e8436
93 I'eneTnka — Hayka 0 HaCJIE€ACTBEHHOCTH U bubnuorexa [JOK
HW3MEHUYUBOCTH https://m.eds00.ru/863e86f2
3aKOHOMEPHOCTU HACTIEAOBaHUS
24 MIPU3HAKOB. MOHOTHOPHUIHOE bubmmorexa LOK
P ' P https://m.edso00.ru/863e8878
CKpeIllMBaHUe
o5 JuruOpuaHoe cKkpemuBaHue. 3aKoH bubnunoreka [JOK
HE3aBHUCHUMOI'0 HACIEA0BaHUS IPU3HAKOB https://m.edsoo.ru/863e89a4
CuerieHHOE HacleA0BaHNUE TPU3HAKOB.
Jlaboparopnas pabota Ne 5 «M3yuenue
26 e3 J'II::TaTI())B M:Hom6 WTHOTO I/}I,q bubmmorexa [JOK
pesy pra https://m.eds00.ru/863e8c60
JTUTHOPUTHOTO CKPEIIMBAHUSA Y IPO30(UITBI
Ha TOTOBBIX MHKPOTIPEIIapaTax»
I'eneruka mona. HacnenoBaHue mpu3HaKoB,
27 CUEIUIEHHBIX ¢ TToJioM. KoHTpoabHas bubmmorexa [JOK
t ' P https://m.eds00.ru/863e8c60
pabora.
N3menunBocTh. Henacnencreennas
but6mmoreka [IOK
28 n3MeH4YnBOCTb. JlaboparopHas pabota Ne 6.

N3yuenne MoupuKamoHHON

https://m.edsoo.ru/863e8efe



https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
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W3MEHYMBOCTH, IOCTPOCHUE
BapUAIMOHHOTO Psia U BApUAIIMOHHON
KPHUBOW»

HacneacTBenHnass U3MEHYUBOCT.

29 JlaboparopHas padora Ne 7. «Ananus 1 bubnmoreka [JOK
MyTalui y 1po30(uiIbl Ha TOTOBBIX https://m.edsoo.ru/863e8efe
MHUKpOIIpernapaTax»

bubmuoreka [JOK

30 Penieriica wenosexa 1 https://m.edso00.ru/863e8d78
PesepBHrlil ypok. O600111eHHE 110 TeMe

31 «HacnencTBeHHOCT U U3MEHYMBOCTh 1 1
opranu3moBy .KoHTposibHas padora.

bu6mmorexa [IOK

32 Cenekiums Kak Hayka i IpoLece 1 https://m.edso00.ru/863e9214

33 MeToabl U JOCTUKEHUS CETEKITUT 1 bu6mmoreka [IOK
paCTEHUH U KUBOTHBIX https://m.eds00.ru/863e9214

34 buorexHonorus kak orpaciib Ipou3BOJACTBA 1 Bubnuorexa LIOK

https://m.eds00.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336
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11 KJIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
uudposbie
Ne ni/m Tema ypoka KonTpoJbHbIe p
Bcero o0pa3oBaTe/ibHbIE
padoTshI
pecypcsl
1 DBOJIIOLUS U METObI €€ N3YUEHUS 1 Bubmorexa LIOK
H A i https://m.edso0.ru/863ea20e
) Hcropus pa3BUTHS IpEICTaBICHUN 00 1 bubmmorexa [IOK
9BOJIIOLIAA https://m.eds00.ru/863e9570
bubmuoreka [JOK
3 M 1
HKPOIBOITIOHA https://m.edso00.ru/863e9cle
HOHYJ'HIHI/ISI KakK 3JICMCHTAapHaA CAUHNLA
4 BHJIa ¥ dBONMIoNMU. JlabopaTtopHas pabora 1 bubnuotexa [JOK
No 1 «CpaBHeHue BUIOB TIO https://m.eds00.ru/863e99c6
MOp(}oTOrHUIecKOMY KPUTEPHIO»
5 JIBrOKyIIHe CUITBI (3JIEeMEHTapHBIE 1 bubnunoreka [JOK
(haKTOpHI) SBOTIOLIUU https://m.edsoo.ru/863e9da4
bu6mmoreka [JOK
E i 1
6 CTECTBEHHBII OTOOp 1 ero dopub! https://m.edso00.ru/863e9ed0
PesynbTath! 3BOIOIUN:
MPUCTIOCOOTIEHHOCTh OPTaHU3MOB U
7 BH1000pazoBanue. JlaboparopHas padota 1 bubnmoreka [JOK
No 2 «Onucanue npucrnocoOIeHHOCTH https://m.edso00.ru/863e9fde
OpraHu3Ma u €€ OTHOCHTEIILHOTO
XapakTepa
8 HamnpaBnenus u myTa MaKpo3BOJIOIIHI 1 Bubmmorexa LIOK

https://m.edsoo.ru/863e9cle



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
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9 Heob6patumocTs 3BOIIONINN 1
10 HcTopus xu3Hu Ha 3emile U METOBI €€ 1
U3Y4YCHUS
11 I'mnoressl NPOUCXOKIACHUS KU3HU HA 1 bubnuoreka [IOK
3emie https://m.edsoo.ru/863ea5a6
12 PazButue xu3Hu Ha 3emMIie Mo 3pam 1 1 bubmmoreka [JOK
nepuoiam https://m.edsoo.ru/863eat6he
OCHOBHBIE 3TaIlbl BOIIOLUU
PacTUTEIBHOIO U KUBOTHOTO MHpA.
13 [Ipaktuueckas pabora Ne 1 «M3yuenue 1 bubmmoreka [JOK
HMCKOIaeMbIX OCTATKOB PACTECHUUN U https://m.edsoo.ru/863ea8bc
KUBOTHBIX B KOJUIEKIMsIX». KoHTponabHAas
pabora.
CoBpemeHHas cucTtemMa OpraHu4eckoro bubnnorexa [JOK
14 1
MHupa https://m.edsoo.ru/863ea48e
bu6mmorexa [IOK
15 DBOJTIOIHS YeTIOBEKa (AaHTPOTIOTEHE3) 1 https://m.edsoo.ru/863eac2c
16 JiBmoxymue cuibl (pakTopsl) 1 bubnnorexa [JOK
AHTPOIIOreHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIUM BOJIOLNH YEIOBEKa 1
18 UenoBeyeckue pachl U MPUPOTHBIE 1 bubnuorexa [JOK
aJlanTaly 4YeJI0BeKa https://m.edso00.ru/863eaea2
PeseprubIil ypok. O6006111eHIE TIO TEME
19 «BO3HUKHOBEHUE U PA3BUTHE KU3HU HA 1
3emiie» KontpomnpHas pabora.
20 DKOoJ0rus Kak HayKa
21 Cpensl 0OuTaHUS U YKOJIOTHIECKHE but6mmoreka [IOK



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
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(hakTophI

https://m.edsoo.ru/863eafec

Abuotnueckue pakropsl. JlaboparopHas
paborta Ne 3. «Mopdoiornueckue
0COOEHHOCTH PacTEHHUI U3 Pa3HBIX MECT

bubmuoreka [JOK

22 oburtanusy. JlabopatopHas padora Ne 4. https://m.edsoo.ru/863eb10e
«BnusiHMe cBeTa Ha pOCT U pa3BUTHE
YEpPEHKOB KOJIeyCca»
bubmuoreka [JOK
23 buotiiccie paxtops! https://m.eds00.ru/863eb348
DKOJIOTHYECKUE XapaKTEPUCTUKU
24 nonynsauuu. [Ipakruyeckas padora Ne 2
«ITorcyér MIOTHOCTH MOMYJISLMNA Pa3HbIX
BHJIOB PaCTECHUIN»
bu6mmoreka [JOK
25 Coo0riecTBa OpraHU3MOB — OHOIIEHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTUYECKHE CHCTEMBI (9KOCHCTEMBI) Bubmmorexa LIOK
https://m.edso0.ru/863eb46a
OCHOBHbBIE MIOKA3aTeNIN IKOCUCTEMBI.
27 Okonornyeckue nupamubl. CBoHCTBa Bubmmorexa LIOK
https://m.edso00.ru/863eb5fa
skocucreM. Cykueccus
28 IIpuponaHbie 3KOCUCTEMBI
29 AHTpPONOreHHbIE IKOCHUCTEMBI
30 buocdepa — rimobanbHas sKocucTeMa bubnnoreka [JOK
3emiu. KonrpomnbHas padora. https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYILIECTBOBAHUS bubmuorexa [JOK
ouochepsl https://m.eds00.ru/863ebd16
32 UYenoseuecTBo B Onochepe 3eMaun



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
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33 CocyuiecTBOBaHUE MPUPOJIBI U 1 bubnnoreka [JOK
YEJI0BEUECTBA https://m.edsoo.ru/863ebale
34 PeszepBHbIil ypok. O6001IEHUE TEMBI 1
«Co00111eCTBa ¥ 9KOJIOTUIYECKHE CUCTEMBI»
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34



https://m.edsoo.ru/863eba1e
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBI

IIpoBepsiemble npeiMeTHBbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeJbHOM MPOrPaMMBbl CpeIHero 001ero odpa3oBaHusi

ChopMHupOBaHHOCTh 3HAHUN O MECT€ W POJIM OMOJOTUU B CHUCTEME
HAy4YHOTO 3HAHUS €CTECTBEHHBIX HAyK, B JOPMUPOBAHUHU COBPEMEHHOM
€CTECTBEHHO-HAYYHOW KapTUHBI MHUPAa M HAYYHOTO MHPOBO33PEHUS; O
BKJIQJIC POCCUHCKUX U 3apyOCIKHBIX YYEHBIX-OHMOJIOTOB B pPa3BHTHE
Oouosoruu; (pyHKIIMOHAILHOW TPAMOTHOCTH YEJIOBEKA ISl PEIICHUS

JKHU3HCHHBIX 3aJa4

YMeHHe pacKkpblBaTh COJACpPXKAHUE OWOJOTHYECKUX TEPMUHOB U
MOHATHI: XKHU3Hb, KIETKA, OpraHuiM; MeTabonu3m (0OMEeH BEIlIeCTB U
MpeBpalleHHe JHEPruH), TOMEOCcTa3 (CaMOperyisius), ypOBHEBas
OpraHu3aIys >KUBBIX CHUCTEM, CAMOBOCIPOU3BEACHHUE (PEIPOTYKIIUS),

HaCJICACTBECHHOCTb, UBMCHYNBOCTL, POCT U PA3BUTHC

YMeHnue uznaraTb OMOJIOrMYECKHE TEOPUH (KJIETOUHAs, XpOMOCOMHas,
MyTauuoHHas), 3akoHbl (I'. Menaens, T. Moprana, H.11. Basunosa) u
yueHHsl (0 LEHTpax MHOrooOpas3us MU MPOUCXOXKIACHUS KYJIbTYpPHBIX
pactennii H.M. BaBuiosa), onpenenars rpaHUlbl UX IPUMEHUMOCTH K

JKHUBBIM CUCTEMaM

YMeHue BIageTh METOJaMH HAy4YHOTO T[O3HAaHUS B OHOJIOTHH
(HabOmro/IeHNe W OIMCAHUE >KUBBIX CUCTEM, MPOIIECCOB W SIBJICHUM;
OpraHM3aiys W TMpOBEJeHHE OHOJOTHYECKOr0  JKCIIEPUMEHTA,
BBIIBIDKCHHUE  THUIIOTE3bI, BBISIBJICHHE ~ 3aBUCUMOCTH  MEXKAY
HCCIIeTyeMBIMU BEIIMIMHAMH, OOBSICHCHHE TOMYyYECHHBIX PE3yJbTaTOB,
WCIOJIb30BAHHBIX HAYYHBIX MOHSATHH, TEOPUH W 3aKOHOB, YMCHHE

ACJIaTh BBIBOJAbI HA OCHOBAHUU ITOJTYUCHHBIX pe3y.]'ILTaTOB)

10 KIIACC

Kon
NpoBepPsieMOro
pe3yJbTara

1

2

3

4

5

YMeHue BBIICNIATH CYIIECTBEHHBIC TMPHU3HAKH BHPYCOB, KIIETOK
MPOKAPUOT M  DYKAPHUOT, OJHOKIETOUYHBIX U MHOTOKJIETOYHBIX
OpraHU3MOB; OCOOCHHOCTH  TMpPOIIECCOB OOMEHa  BEIIeCTB U
MIPEBpAICHUS DHEPTrUM B KIIeTKe, (OTOCHHTE3a, IUIACTHYECKOTO H
JHEpreTHYeckoro  oOMeHa,  XEeMOCHHTe3a, MHTO3a,  Meio3a,
OIUIOIOTBOPEHUS,  PA3MHOXKEHUS, WHAMBHAYAIbHOTO  Pa3BUTHUSA

opranusMa (OHTOTeHE3)
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VYMeHue [pUMEHATh IONy4YEHHbIEe 3HaHUS AN OOBSICHEHUS
OMOJIOTMYECKUX MPOLECCOB U SIBICHHM, JUISl IPUHATHS MPAKTHUYECKUX
pelleHHii B TOBCETHEBHOMN KU3HM B LIEJSIX 00ecrieyeHns 0€301macHOCTH
CBOETO 3/I0POBbS U 3/10POBbsl OKPYKAIOIIUX JIFO/IEH, COOIIOCHUS HOPM
IPaMOTHOIO  IIOBEJIEHUS B  OKPYXKAIOUICH HPUPOAHOM  Cpexe;
IIOHMMAaHHe HE00X0AMMOCTH MCIIOJIb30BaHUs JOCTHKCHU T
COBPEMEHHOW OMOJIOTMM W OMOTEXHOJIOTUH Uil PalMOHAIBHOTO

IIPUPOIOIOIB30BAHUS

YMeHue pemarb 3JIeMEHTapHble T'€HETHUECKHE 33Ja4l Ha MOHO- U
IUTHOPUAHOE CKPEIIMBAaHKE, CLEIUICHHOE HACIeOBAaHHE; COCTABIIATH
CXEMBl ~ MOHOTHOPHUIHOTO  CKpEIIMBaHUS  JUIi  TNPEACKa3aHus
HaCJIeI0BAaHHsI IPU3HAKOB y OPraHU3MOB

YMeHue BBIIOJHATH JIAOOpPATOpHBIE U MpPaKTU4YecKue paldoTsl,
coOnrofarh mpaBwia Npu paboTe ¢ Yy4eOHBIM U JIaDOPaTOPHBIM

o0opy0BaHUEM

YMeHue KpUTHUECKH OLEHUBATh U HMHTEPIPETHUPOBATh MH(POPMAIUIO
OHMOJIOTMYECKOT0 COJEPKaHuUsl, BKIIOYAIOIIYIO TICEBJAOHAYYHbIE 3HAHUS
U3 pa3iauyuHbIX UCTOYHUKOB (CMMU, HayyHO-IONYIsSipHBIE MaTepUAIbI);
STHUYECKHE AaCleKThl COBPEMEHHBIX HCCIEIOBaHUII B OMOJIOIMH,

MCAUIIUHE, OMOTEXHOJIOTUU

10

11 KIIACC

Kon
NpoBepsieMoro
pe3yJbTara

YMeHue co3aBaTh COOCTBEHHBIC TTMCHMEHHBIC M YCTHBIE COOOIICHMUS,
0000111ast 6MOTOTUUYECKYI0 MH(GOPMAIUIO U3 HECKOJIbKUX HCTOYHUKOB,

T'paMOTHO HUCIIOJIb30BATh MMOHATHUHBIN arrapar OnoyIorun

IIpoBepsiemble peaMeTHBIE Pe3yJbTATHI 0CBOCHHS] OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMBbI CpeIHero o01ero 00pa3oBaHus

ChopMupoBaHHOCTh 3HAHUI O MecTe W pPOJU OUOJOTMH B CHUCTEME
Hay4YHOT'0 3HAHUS €CTECTBEHHBIX HAayK, B JOPMUPOBAHUHU COBPEMEHHOMN
€CTECTBEHHO-HAyYHOM KapTHHBI MUpa U HAYYHOTO MHPOBO33PEHUS; O
BKJI/Ie POCCUHCKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
O6uosiornu; (PyHKIHMOHAIBHOW TPaMOTHOCTH 4YENIOBEKA Ui pEIIeHUs

JKHU3HCHHBIX 3aJa4

YMeHHe pacKphIBaTh COACpPXKAHUE OWOJIOTHYECKUX TEPMHUHOB W
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TIOHSATUN: BHJI, TOIMYJSIIUSA, TeHOMOH, SBOIIONHUS, ABHKYIINAE CHIIBI

(dakTops) SBOJIIOLINH, MIPUCIIOCOOJIEHHOCTh OpraHU3MOB,
BHJI000pa30BaHUE, IKOJIOTHYECKUE (hakTopsl, IKOCHUCTEMA,
MIPOTYLIEHTHI, KOHCYMCHTBI,  PEIYyLECHTHI, Henu  MUTaHWA,

9KOJIOTUYECKas MUpaMKIa, OMoreoreHo3, ornocdepa

YMeHnue uznaratb OMOJIOTHYECKHE TEOPHUH (SBOMIOIMOHHAs Teopus Y.
JapBuHa,  cUHTeTHYecKass  TeOpus  IBOJIOLMHU), 3aKOHBl U
3aKOHOMEpHOCTHU (3apojpbiiieBoro cxojacrea K.M. Bapa, uepenoBanus
IJIaBHBIX HampaiaeHui u nyrei sBomonuu A.H. CeBeprioa, yueHus o
oumochepe B.M. Bepnaumckoro), ompenensTh  TpaHUIBI  HUX

IIPUMEHUMOCTH K ) XUBBIM CUCTEMaM

YMeHue BIaAeTh METOJaMU HAay4YHOr'o IIO3HAHUSA B ouoaoruu
(HaGHIOI[eHI/Ie N OIHUCAHUC XUBBIX CHUCTCM, IIPOLECCCOB H HBHGHHﬁ;
opranu3anusa u IMPOBCACHHUC 0MOJIOTHYSCKOT0 9KCIICPUMCHTA,
BBIJIBUKCHUC THUITIOTE3bI, BBISABJICHUC 3aBUCHUMOCTH MCIKOY
HCCICAYCMBbIMH BCIIMUMHAMU, 00BsCHEHHE INOJIYYCHHBIX PC3YJIbTATOB,
HCIIOJIb30BAHHBIX HAYYHBbIX HOHHTI/Iﬁ, Teopnﬁ U 3aKOHOB; YMCHUC

ACJIaTh BBIBOABI HAa OCHOBAHUU IOJTYYCHHBIX pe3y.HI)TaTOB)

VYMmenne BBIJACIATH CYHICCTBCHHBIC IMPpU3HAKH CTPOCHUA
OMOJIOrMYECKUX OOBEKTOB: BHUJOB, NOMYJIALMH, MPOAYLEHTOB,
KOHCYMEHTOB,  PCIYLEHTOB,  OWOreOlIEHO30B M  JKOCHCTEM;
0COOEHHOCTH IPOLIECCOB HACJIeJICTBEHHOU U3MEHYMBOCTH,
€CTECTBEHHOTO  0TOOpa, BUI000pa30BaHUs, MPHUCIOCOOJICHHOCTH
OpPraHM3MOB, JIE€HUCTBUS SKOJIOTMUYECKUX (DaKTOPOB Ha OpPraHU3MBI,
MepeHoca BEIeCTB U MOTOKA SHEPTUU B IKOCHCTEMaX, aHTPOIIOT€HHBIX
W3MEHEHUN B DKOCHCTEMax CBOEH MECTHOCTH, KPYTOBOPOTA BEIIECTB U

OMOre0OXMMHYECKUX IIMKIIOB B Ouochepe

YMeHue NpUMEHATh IOJyYeHHble 3HaHUS I OOBSICHEHUS
OHMOJIOTHYECKHUX mponeccoB u ﬂBHeHHfI, IJId TIPUHATHUA TMPAKTHYCCKUX
pelIeHnii B TOBCEAHEBHON KU3HHU B LIETAX oOecreueHus: 6e30MacHOCTH
CBOETO 3/I0POBbS U 3/I0POBbs OKPY’KAIOILIMX JIt0JIeH, COOMI0IEHUST HOPM
IPaMOTHOTO TIOBEIEHUS B  OKpYXarolleil MNpUpOJHON  cpere;
IIOHUMaHUE HeO6XO)II/IMOCTI/I HCII0JIb30BaHUA )IOCTI/I)KGHI/Iﬁ

COBPEMEHHOM OMOJIOTHY JJI PAllMOHATBFHOTO TPUPOIOIOIH30BAHUS

VYMmenune peiiaTtb 3JICMCHTAPHBIC OMOJIOTHYECKHE 3aga4u, COCTaBJIATH

CXCMBI IIEPEHOCA BCUICCTB U SHCPTHUU B 9KOCUCTECMAX (I_ICHI/I HI/ITaHI/Iﬂ)

VYMeHue BHIIOIHATH na60paT0pHLIe U [PAKTHYCCKUC pa60TBI,
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10

cobOmroaTh TpaBuja TpH padoTe ¢ ydyeOHBIM H Ja0OpPaTOPHBIM

obopyoBaHuEM

YMeHHe KpUTHUYECKH OLEHHBATh U HWHTEPHPETHUPOBATH HH(OPMALMIO
OMOJIOTMYECKOTO COAEPKaHMs, BKIIIOYAIOIIYIO [ICEBJOHAYYHbIEC 3HAHUS
U3 pa3iauyHbIX UcTOUHUKOB (CMMU, HayuHO-TIONYyJIsipHBIE MaTepUallbl);
paccMaTpuBaTh rio0anbHble HKOJIOTUYECKUE po0IeMbl
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOLIEHHIO K HUM COOCTBEHHYIO

IIO3HUIIHNIO

YMeHue co3aBaTh COOCTBEHHbBIC MUCbMEHHBIC U YCTHBIE COOOIICHHUS,
0000111251 OMOJIOTHYECKYI0 HHPOPMAIUIO U3 HECKOIBKUX HCTOYHHKOB,

T'paMOTHO HUCIIOJIB30BATh MMOHSATUNHBIN armapar OHoIoruu




© MAQOY I'mmua3us Ne 86. PaGouasi mporpamma y4eGHOro npeamera
«buonorusi_06a3oBblii yposensb_ 10-11 kiaaccbn»

ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

1

buonorus xak Hayka

11

buonoruss — Hayka o xuBOM mnpupoge. Pomp Ouonormu B (HopMUpOBaHUU

COBpEMEHHOM Hay4yHOU KapTuHbI Mupa. CuctemMa OMOJIOTUYECKUX HAyK

1.2

2.1

2.2

Mertoabl Mo3HaHMS KUBOW NpUPOAbI (HAOIOAECHUE, SKCIEPHUMEHT, ONUCAHMUE,
U3MEepeHue, Kiaccupukalnus, MOJEINPOBAaHUE, CTaTUCTHYecKas oO0paboTka
JTAHHBIX )

JKuBble cucTeMBl U X OpraHu3anus

XKusble cucrtembl (6uocucTeMbl) Kak NMpeaMeT u3ydeHus Ouonoruu. CpoiicTBa
OMOCUCTEM U UX pa3HOOOpa3ue

YpoBHH OpraHu3aliid OHUOCHUCTEM: MOJICKYJISIPHO-TEHETHUECKUH, KIICTOYHBIH,

OpTraHU3MEHHBIH, MOMYJSIIUOHHO-BUIOBOM, SKOCUCTEMHBIH, OMOC(epHBIN

XHWMHMYECKUH COCTAB U CTPOEHUE KIIETKH

3.1

XUMUYECKUH COCTaB KJIETKM. XHMHUYECKHE DJIEMEHTBhI: MAaKPOJIEMEHTHI,
MHKpO3JIEMEHThl. Bojma wu  mMuHepanbHble BemecrBa. @OyHKIMU BOAbI U

MHHCPAJIBbHBIX BEIICCTB B KJICTKC. Hoz[,uepmaHI/Ie OCMOTHYECKOro OajaHca

3.2

benku. CoctaB u cTpoeHue O€IKOB. AMHHOKHUCIOTBI — MOHOMEpBI OEIKOB.
He3zameHnMble M 3aMEHUMBIE AMHMHOKHUCIOTBI. AMMHOKHCIOTHBIM COCTaB.
YPOBHHU CTPYKTYphl O€IKOBOW MOJIEKYIbI (IEpBUYHAS, BTOPUYHAS, TPETHUUHAS U
YeTBEpTUYHAsl CTPYKTypa). XUMHUYEecKHe cBoiicTBa OenkoB. buosornueckue
GbyHKIIHN OEIKOB.

depMmeHTHl — Ouojoruueckue kKartanuzaTopbl. CTpoeHHe (epMeHTa: aKTUBHBIN
eHTp, cyoctparHas cnenuduunocts. Kodepmentsl. Buramunbl. Otaugus

(hepMEeHTOB OT HEOPTAHHUECKUX KaTaIH3aTOPOB

3.3

VYrneBoabl: MOHOcaxapuabl (TIOKO03a, pubo3a U Je30Kcuprbo3a), aucaxapuibl
(caxapo3a, JnakTo3a) W TMOJHCaxapuabl (Kpaxmasl, TJIUKOTEH, IEJUT0I032).
buonornyeckue GyHKIUHU YIIE€BOIOB.

Jlunuael:  Tpurnmuuepuab, — crepounsl,  ¢dochomunuasl.  ['mapopunbHO-
ruapodoOHbIe cBolicTBa. buomormueckue ¢yHkumu JaunuaoB. CpaBHEHHE

YTJI€BOOOB, OCJIKOB U JIMIIUA0B KaK HCTOYHHUKOB SHEPTHUU

3.4

Hyxnennoseie kucnotel: [JHK n PHK. Hykneotnibl — MOHOMEpBI HYKJIEMHOBBIX
kuciotr. Crpoenne u ¢ynkuuu JIHK. Crpoenne u ¢ynkuun PHK. ATO:
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cTpoeHue U pyHKIIMU

3.5

]_II/ITOJ'IOFI/IH — HayKa O KJICTKC. Knerounas TEOpUL. MCTOI[BI HN3YUCHUA KIICTOK

3.6

3.7

Krnerka kak nenoctHas >kuBasi cucrema. OOmiye NMPU3HAKU KIETOK: 3aMKHYTast
HapykHass MeMmOpana, moJiekyiasl JIHK kak remerwueckmii ammapar, cucrema

cuHTe3a OerKa

Tunsl kIeToK: syKapruoTudeckas U npokapuorudeckas. OCOOEHHOCTH CTPOCHUS
IpokapuoTuueckoil  kierku. Kierounas crenka Oaxrtepuil. CrpoeHue
JYKapUOTHUUECKOW KJIETKU. OCHOBHBIE OTJIMYUS PACTUTEIBHOM, >KUBOTHOU H

rpUOHON KIIETKH

3.8

3.9

3.10

[ToBEepXHOCTHBIE CTPYKTYphI KJIETOK — KIJIETOYHAs CTCHKA, TIMKOKAIHMKC, HX
¢bynkiun. [Inasmarudeckas MemOpana, e€ colictBa U pynkimu. [{utonnaszma u eé
opranousipl. OTHOMEMOpaHHBIE OPraHOWIBl KJICTKH: YHIOIUIA3MATHUYECKas CETh
(BIIC), ammapar T'ombmxu, Jm3ocombl. [lomyaBTOHOMHBIE OpPraHOWABI KJIETKH:
MUTOXOHJPUH, TUIACTUABL. [IpOMCXOXKICHUE MHUTOXOHAPHIA W IUIACTHI. Buis
wiactu. HememOpaHHbIC OpraHOHMIBI KICTKH: PUOOCOMBI, KJICTOYHBIA IIEHTP,

PECCHUYKHU, KT'YTUKH. q)yHKIII/II/I OpPraHona0B KJICTKH. Bxirouenns

SAnpo — perynaropHblii neHTp kieTku. CTpoeHue siapa: sigepHas 00O0JO0uKa,

KapuoIuiaMa, XpoMaTuH, AJPbIIIKO. XpOMOCOMI)I

TpaHcnopT BEHIECTB B KIIETKE

>KI/I3H6I[€$IT€JH)HOCTI) KJIICTKH

4.1

4.2

4.3

OOmeH BellecTB, WIM MeTa0O0IM3M. AcCUMWIALUS (TUIACTUYECKUT OOMEH) H
JTUCCUMUIISIINSA (PHEPTEeTUUYECKU OOMEH) — JB€ CTOPOHBI €IWHOTO IMpoIecca
Metabonu3ma. Tunbel oOMeHa BelecTB: aBTOTPOGHBIA U reTepoTpodHbiid. Posb

(bepMeHTOB B OOMEHE BCIHICCTB U MMPECBPALICHUN SHCPTHUU B KIICTKC

®dorocunrtes. CBetoBas u TeMHOBas ¢asbl Gporocunresa. Peakuuu dorocuHTe3a.
OddexTuBHOCTh (PoTOCHMHTE3a. 3HAaYeHUE (POTOCHMHTE3a IJIA KU3HU Ha 3emiie.
Brnusiaue ycnoBuit cpeapl Ha (POTOCMHTE3 W CHOCOOBI TIOBBIIMICHHS €TO
MPOJIYKTUBHOCTHU Y KYJIbTYPHBIX PACTCHHIA.

XeMocHHTe3. XEMOCHHTE3HpywIlue OakTepuu. 3HAaYeHHE XEMOCUHTe3a s

JKA3HU Ha 3emiie

DOHepreTndyeckuii oOMeH B KieTKe. PaciienyieHue BeUIeCTB, BbIIEIEHUE U
aKKyMYyJIHDOBaHME »HHEPrud B KIETKE. OTambl HSHEPreTHYecKoro oOMeHa.
I'mnkomms. bpoxenue u ero Buasl. KHCIOpOIHOE OKHCIEHHE, WIM KIETOYHOE

apIxanue. DPQPEeKTUBHOCTh YHEPreTUUECKOT0 0OMeHa

4.4

Peakiiun marpuuHoro cuHresa. ['enernueckas unpopmanus u JJTHK. Peanuzanus

TeHETHYSCKOMN I/IH(I)OpMaI_II/II/I B KJIeTKe. I'eHeTHYecKui KOoJ M €ro CBOMCTBA.
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4.5

5.1

Tpanckpuniuss — matpuunbii cuHTe3 PHK. Tpancnsmms — OuocunTes Oenka.

KoaupoBanue amunokuciot. Pons pubocom B OuocunTese Oenka

Hexnerounsie ¢gopmbl kxu3HM — BHpYChL. Mctopusi oTkpeiTus BupycoB (1.
NBanoBckuii). OCOOEHHOCTH CTPOCHUS H JKU3HENEATEIHHOCTH BHPYCOB.
bakrepuodaru. bonesnu pacTeHWi, J>XKUBOTHBIX M YEJIOBEKA, BBI3BIBACMBIC
Bupycamu. Bupyc nmmynonedpunura gyenoseka (BUY) — Bo3oynurens CITN/a.

[Ipodunaktrka pacnpocTpaHeHHs] BAPYCHBIX 3a00JI€BaHUMA
Pa3zmHOXeHMe U MHAUBUAYAIBHOE PA3BUTHE OPraHU3MOB

Kierounslii 1WKI, WIM JKU3HEHHBIM LMK KieTku. MHTepdasza u muTo3.
[Ipoueccrl, nporekaromue B uHTepdaze. Permkanus — peakuuss MaTpU4uHOTO
cuareza JIHK. Crpoenume xpomocoM. XpoMOCOMHBIH HabOp — KapHOTHIL.
JuniouaHeli W TAIUIOWAHBIA ~ XPOMOCOMHBIE  HAOOpBL.  XPpOMAaTHBIL.
[uronornyeckue OCHOBBI PA3MHOXKEHUS W HHAUBUAYAJBHOIO PAa3BUTHUS
OpraHU3MOB.

Henenne wimerkn — wmuto3. Craaum muto3a. [Iporeccel, mpoucxonsiiye Ha

Pa3HBIX CTAJUAX MUTO34A. bromornyeckuii CMBICII MUTO3a

5.2

5.3

@®opMbl pa3MHOXKEHHsI OpPraHHU3MOB: Oecriosioe U MosioBoe. Buabl Gecrosnoro
pPa3MHOKEHHMS: JEJCHUE HAJABOE, IOYKOBAHHE OJHO- WM MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BETreTaTUBHOE Pa3MHOKEHHE. HckyccTBenHOe

KJIOHUPOBAHUC OPraHU3MOB, €0 3HAYCHUEC I CCIICKINN

ITonoBoe pa3MHOXKEHME, €ro OTINYUSA OT OECIOI0ro.
Meiio3. Craguu wmeiio3za. Ilpomecchl, mpoucxopsiiue Ha CTaausx Menosa.
[ToBenenue xpomocom B meno3e. KpoccuHrosep. buonornueckuid CMmbICIH U

3HaYeHNe MeNo3a

5.4

I'amerorenes — mpoiiecc 00pa3oBaHMs MOJOBBIX KJIETOK Y KUBOTHBIX. [lojoBbIE
JKeJle3bl: CEeMEHHUKH U UYHUKU. OOpa3oBaHUE W Pa3BUTHE MOJOBBIX KIETOK —
rameT (CriepMaro3oui, SUIEKIeTKa) — crepmaTorene3 u ooreHes. OCOOEHHOCTH

CTPOEHUS SHMLEKIETOK U criepMaro3onioB. Omionorsopenue. [laprenorenes

5.5

WnnuBuayanbHoe  pa3BuTue  (OHTOreHe3).  OMOpUOHANIbHOE  pa3BUTHE
(amOpuorenes). Drtarbl SMOPHOHATBHOTO PA3BUTHS Y TTO3BOHOYHBIX KUBOTHBIX:
npoOieHue, racTpyisiuus, oprasoreres. IlocramOproHansHOe pasButue. TUIbI
NOCTAMOPHOHAIBHOTO Pa3BUTHA: TpPsIMOE, HENpsMoe (JMYMHOYHOE). BrusHue
Cpeipl Ha pa3BUTHE OPTaHU3MOB; (DaKTOPHI, CIOCOOHBIE BBI3BIBATH BPOXKICHHBIC
YpOIICTBA.

Poct u pa3zButHe pacreHuii. OHTOreHe3 IIBETKOBOTO pacTEeHUs: CTPOSHHE CEMEHH,

CTaluu pa3BUTUSA

HacnengcTBeHHOCTh M U3MEHUUBOCTD OpTraHnu3MOB
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6.1

[Ipenmer u 3amauu reHeTUku. Mictopus pa3BuUTHs IeHETUKH. BKiiag poccuiickux
U 3apyOexHbIX y4Y€HBIX B pa3BUTHE TIEHETHUKU. MeToAbl TIeHETHKHU
(TMOPUIOTIOTUYECKUH, UUTOT€HETUYECKHU, MOJICKYJISIPHO-T€HETUYECKU ).
OcHOBHBIE TEHETHUECKUE MOHATUA. [ eHeTHYecKass CUMBOJIMKA, UCIIOJIb3yeMasi B

cxXeMax CerH_[I/IBaHI/Iﬁ

6.2

3aKOHOMEPHOCTH HAacJeA0BaHUsI MPU3HAKOB, ycTaHOBJEHHbIE [. Menaenem.
MoHoruOpuaHOe CKpeluMBaHWe. 3aKOH €IMHO0Opa3us THOPHUIOB TIEPBOTO
nokosjeHusi. I[IpaBuiio JTOMUHUpPOBaHUSA. 3aKOH pacIICIUICHUS MPU3HAKOB.
I'unioresa uncrorsl ramer. [losIHOE M HEMOJIHOE JOMUHHUPOBAHUE.

JluruOpuHOEe CKpelMBaHWe. 3aKOH HE3aBHCHMOI'O HACJICJIOBAHMS IPHU3HAKOB.
[{uToreHeTH4eCKue OCHOBBI JTUTHOPUIIHOTO CKpEUIMBaHMS. AHAIM3UPYIOIIEEe
cKpemnBanue.  Mcrnonp30BaHWE — AHAIM3UPYIOLIETO  CKPEIIMBAHMUS A

oIpeziesIeHUsl TeHOTHIIa 0CO0U

6.3

CuenieHHOe HaciefoBaHue npusHakoB. Pabota T. Moprana no cuenjieHHOMY
HaclleIoBaHMIO TeHoB. Hapymienuwe cuermuieHuss TE€HOB B pe3ylbTare
KPOCCHUHIOBepa. XpOMOCOMHAsi TEOpHsl HAacleACTBEHHOCTH. [ eHeTnyeckue
KapThl.

I'enetnka moma. XpoMOCOMHOE OIpeeNeHHe IoJla. AyTOCOMBI M IIOJIOBBIE
XPOMOCOMBI. I'omorameTHbele H reTeporaMCcTHbIC OpPraHu3MBbI. HaCJICIIOBaHI/IC

IIPU3HAKOB, COCIINICHHBIX C I10JIOM

6.4

W3meHunBOCTb. Buabl M3MEHUYMBOCTU: HEHACIIEICTBEHHAs M HACJICJCTBEHHAs.
Ponp cpenpl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOJU(UKAIIMOHHON W3MEHYMBOCTU. BapuanuoHHBI psigi W BapHallMOHHAs
kpuBas. Hopma peaknum npusHaka. KoimdecTBeHHbIE M KaueCTBEHHBIE

MPHU3HAKU U UX HOpMa pCaKINH. CBolicTBa MO,[[I/I(I)I/IKaI_[I/IOHHOI‘/’I HN3MCHYHNBOCTHU

6.5

HacneactBennas, wuiM TeHOTHNHMYECKas, W3MEHYMBOCTh. KoOMOWMHATHUBHAS
W3MEHUYMBOCTh. MeHo3 W TONIOBOM TMpolecc — OCHOBa KOMOMHATHBHOMN
W3MEHYMBOCTH. MyTalMoHHasT UW3MEHYMBOCTh. Kiaccubukanus MmyTaruii:
TE€HHBbIE XPOMOCOMHBIE, TeHOMHBIE. HacToTa U NpUYMHBI MyTaluil. MyTareHHbIe
(bakTophl. 3aKOH TOMOJIOTUYECKHUX PSIOB B HAacIeACTBEHHON n3MeHnunBoctu H. M.

Basuiiosa

6.6

I'enernka wuyenoBeka. Kapuortun denoBeka. OCHOBHBIE METOJBl TI'€HETHKH
4eNI0BeKa: TeHEAJIOTHYECKUH, OJM3HEIIOBBIH, LIUTOT€HETUUECKUH,
OMOXUMHYECKUH, MOJeKyIsipHO-TeHeThuYeckuil. CoBpeMEHHOE OIpesesieHue
reHOTHUIIA: MMOJIHOICHOMHOC CCKBCHHUPOBAHUC, TCHOTUIIMPOBAHUC, B TOM YHUCJIC C
nomotneto [II[P-ananuza. HacnencTBeHHble 3a00seBaHUsl YelOBEKa: T'€HHBIE

6OH63HI/I, 00JIe3HU C HacJIeICTBEHHOM MMpeaApacnoIoKECHHOCTbIO, XPOMOCOMHELIC
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Oone3nn. ComaTtuyeckue W TeHepaTuBHble MyTanuu. [IpuHIUIBI 370pOBOTO
o0pa3a JKU3HHU, J[WArHOCTUKH, HNPOQWIAKTUKM U JIEYEHUS TIeHETHYECKHX
Oone3nell. MeMKO-TeHeTHYeCKOe KOHCYIbTHPOBAaHUE. 3HAUCHUE MEIUIIMHCKON

TFCHCTUKHU B IPCAOTBPAIICHUN U JICUCHUHN IT'CHCTUUCCKUX 3a00JIeBaHUM YCIOBCKA

Cenexuust opraau3MoB. OCHOBBI OMOTEXHOJIOTHHI

7.1

7.2

Cenekiusi KaKk Hayka W Ipolecc. 3apOoXACHUE CEJIEKIUU U JOMECTHKAIUA.
Yuyenne H.M. BaBuioBa o0 T1ieHTpax NPOUCXOXKICHHUS W MHOTO0Opasus
KYJIbTYPHBIX pacTeHuil. LIeHTpbl MPOUCXOKIEHHS TOMAIIHUX >KUBOTHBIX. CopT,
opo/Jia, mITaMM

CoBpeMeHHbIE METO/ABl CeJeKIMH. MaccoBbIi W MHIAMBUAYAJIbHBIH OTOOPHI B
CEJIEKIIMM pAacTeHUM M KMBOTHBIX. OlleHKa sKcTepbepa. bin3kopoacTBeHHOE
CKpemuBanue — WHOpuAWHT. Yucras nuHuUS. CKpenMBaHUE YWCTBHIX JUHUH.
I'ereposuc, nnu rubpuanas cuna. HepoacTBeHHOE CKpelIMBaHUE — ayTOPUIUHT.
Otnanénnas tubpuamszanus u e€ ycnexu. VICKycCTBEHHBIM MyTareHes u
MOJyYCHUE TMONUIIONAOB. JlOCTH)KEHUS CEJNEKLIHMU PACTEHUM, >KMUBOTHBIX H

MHKPOOPTraHU3MOB

7.3

buorexnonorusi kak oTpacib MPOU3BOACTBA. ['eHHAs WHXKEHEpUs. Tarlbl
co3nanuss pexomOuHaHTHOW JIHK wm TpaHcrenneix opranm3moB. KierouHas
nixkeHepus.  Kiierounsle  KynbTypbl.  MHKpPOKIOHAIBHOE  Pa3MHOKEHHE
pacrenuii. KinoHupoBaHHE  BBICOKONPOAYKTUBHBIX  CEJIbCKOXO35MCTBEHHBIX
OpPTraHU3MOB. DKOJIOTHUECKHE M 3TH4eckue mpodimembl. MO — reHermuecku

MOI[I/I(I)I/II_II/IpOBaHHBIC OpTaHU3MBbI

11 KIIACC

Kona

11

IIpoBepsieMblii 3JIeMeHT coepKAHUA

DBONIOIMOHHAs OHOJIOTHS

DBOJIOIIMOHHAS TEOPHS U €€ MECTO B OMOJIOTHH.

CugnerenbctBa  sBosouuH.  [lajmeoHTonoruyeckue:  Mociea0BaTENbHOCTh
II0ABJICHUA BHJOB B MaJ€OHTOJIOTHIECKOM JICTOIMHUCH, TICPEXOAHBIC q)OpMI)I.
buoreorpaguueckue: cxonctBo U paznuuve ¢ayH u (IOp MaTEpUKOB U
OCTPOBOB. DMOPHOJIOTUYECKUE: CXOJCTBA U pa3IU4Msi IMOPHOHOB Pa3HbIX BUIOB
MO3BOHOUYHBIX. CpaBHHUTEIbHO-aHATOMUYECKHUE: TOMOJIOTMYHbBIE, AaHAJIOTUYHBIE,
pPYIUMEHTApHBIE OpPTaHbl, aTaBU3MbL. MOJNEKYISIPHO-OMOXUMHYECKHE: CXOJICTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX METa0OJIMUYECKUX MyTell y Bcex

OpraHnu3MoB

1.2

3BOJIIOI_II/IOHHa$I TCOpHUA 4. ﬂapBI/IHa. Hpeﬂnocmmcn BO3HHUKHOBCHUS
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1.3

IapBUHU3MA. JIBHXKYIIME CHJIBI 3BOJIOUMHU BUAOB 1o JlapBuHy (M30BITOYHOE
Pa3MHOXXEHHE IIPU OIPAHUYEHHOCTH PECYPCOB, HEONPEAEIEHHAs U3MEHYUBOCTD,

00opn0a 3a CyIecTBOBaHUE, €CTECTBEHHBIN 0TOOP)

Cunrernueckast Tteopust s3Bomtouuu (CTD) U OCHOBHbIE €€ IOJOXKEHMS.

MuxkposBosmtonus. [Tomynsmus Kak eIMHAIA BUAA U SBOJTIOUN

14

1.5

2.1

2.2

2.3

JBmxkymue cuibl ((GakTopbl) SBOJIOLNMHM BUIOB B mpupoje. MyTanuoHHbII
nporecc ¥ KOMOWHATHBHAsT M3MEHYMBOCTH. llomMynsiiuoHHBIE BOJHBI U Jpeid
reHoB. M3omsmus u murpanus. EcrecTBeHHBIN 0TOOp — Hampasistonii Gaxtop
HBOIONNHU. POPMBI €CTECTBEHHOTO 0TOOPA.

[IpucnocoOneHHOCT, OPraHU3MOB KaK pe3yibTaT dBOMIONUH. [Ipumepbl
MPUCTIOCOOTICHNUN Y OPraHu3MOB. ApoMOP(O3bI H UAHOAANTALINH.

Bun u Bunoo6paszoBanue. Kputepuu Buga. OcHOBHBIE (JOPMBI BHI000PA30BAHMUS:

reorpaduueckoe, 3KOJIOrHIecKoe

MaxkposBomtorusi.  PopMmbl  3BOJOLMU:  (UIETUYECKAs,  JUBEPreHTHas,

KOHBEpIreHTHasi, napasuienbHas. HeoOpaTtuMocTs 3BOTIONMU
Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 3eMile

JloHay4yHble IIPEACTABJICHUS O 3apOKICHUM JKU3HU. HayyHple TIunoressl
BO3HUKHOBEHHUS JKU3HM Ha 3emie: abuoreHe3 M NaHclepMus. XUMHUYECKas
ABOJIIOLMS. DKCIIEPUMEHTAILHOE MOJATBEPXKJIEHUE XUMHUYECKOW 3BOJIOLUU.
HauanbHble stamel O6uosiorndeckoil sBomtonuu. I'mnoreza PHK-mupa. Ilepseie

KIJICTKHU U UX 3BOJIFOIIUA. CDOpMI/IpOBaHI/Ie OCHOBHBIX I'pYIIII J)KUBBIX OPraHnu3MOB

Pa3Butne xusHu Ha 3emuie mo spam U nepuonam. Karapxeill. Apxelickas u
npotepo3oiickass 9pbl. [laneo3oiickas spa u €€ mnepuoAbl: KeMOpPHUIICKHIA,
OPIOBUKCKHW, CUJYPUICKUH, JI€BOHCKHI, KaMEHHOYTOJIbHbIN, MEPMCKUM.
Me3so30iickas 3pa U €€ epruoabl: TPUACOBBIN, FOPCKU, MEJIOBOM.

KaiiHo3oiickass 2pa u €€ mnepuoabl:  MaJCOre€HOBBIA,  HEOTCHOBBI,
aHTPOIOTEHOBBIN. XapaKTEpUCTHKA KJIMMara M TEOJOTHMYECKUX IPOLECCOB.
OCHOBHBIE 3TaIbI IBOJIIOLUN PACTUTEIBHOIO U JKUBOTHOI'O MUpa. ApoMOp(O3bl Y
pacTeHMid M JXKMBOTHBIX. [losBIEeHME, pacuBeT W BBIMHUPAHHE TPYIN >KUBBIX

OpraHu3MOB

Cucrema OpraHu4eckoro Mupa Kak oOTpaxeHue HBoJoUUd. (OCHOBHBIE

CUCTCMATUYCCKUC T'PYIIIIBI OPTaHU3MOB

2.4

DBOMIOIMS 4YeJoBeKa. AHTPOIOJIOTHS Kak Hayka. Pa3BuTue mpeacTaBieHUN O

MPOUCXOKIACHUN YCIIOBCKA. Metoapl HU3YUCHUA aHTPOIIOTCHE3a. CXO,Z[CTBE[ )51
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pa3nuyus yenoBeka U )KMBOTHBIX. CHCTEeMaTHUECKOE MOJIOKEHHUE YeTI0OBEKa.
JIBrxymue cuibl (pakTopel) aHTpororeHesa. HacinencrBeHHas M3MEHUMBOCTD U
€CTeCTBEHHBII 0TOOp. OOmIecTBeHHBIH 00pa3 XU3HH, HU3TOTOBIICHHE OpPYIUi

TpyJa, MBIIIIJICHUE, PeUb

2.5

2.6

OcHOBHBIE CTaAMM W BETBH 3BOJIOLUU YEJIOBEKA: aBCTPAJIONUTEKH, YesoBek
ymenslid, Yenoexk mnpsamoxomaumui, YenoBek Heanaepranbckuii, YemoBek
pa3yMHblii. Haxoaku HMCKOMaeMbIX OCTaHKOB, BpeMs CYIIECTBOBAaHHUsA, 00JacTh

pacnpocTpaHeHus1, 00bEM TOJIOBHOTO MO3ra, 00pa3 JKU3HH, OpYAUs

Yenoseueckne pacsl. OCHOBHbBIE OOJIBIINE pachl: €BpONEOHIHAs (eBpazuiickas),
HEerpo-aBCTPaJIONIHAs (3KBaTopuanbHas), MOHI'OJIOUAHAs (a3uarcko-
amepukaHckas). YepTbl NpUCcocoOJEHHOCTH MPEICTaBUTENEH YETI0OBEUECKUX pac

K YCJIOBHAM CYLICCTBOBAHMU. EnuHcTBO YemoBeUeCcKux pac. KpI/ITI/IKa pacusmMma

OpranusMsbl 1 OKpyXxKaromias cpeaa

3.1

3.2

3.3

3.4

DKoJjorus Kak Hayka. 3ajaud U pasjesbl dKOJIOrMU. MeToJpl IKOJIOTMYECKUX
UCCIeIOBaHMi. DKoorndeckoe MupoBo33penne. Cpeapl 00UTaHUsT OpPraHU3MOB:

BOAHAsA, HA3ECMHO-BO3AyllIHAasA, ITIOYBCHHAA, BHYTPUOPTraHU3MCHHAA

Okonorndyeckue  Qaxtopel.  Knaccupukamuss — 9KOIOTHYECKHX  (HaKTOPOB:
abuoTnueckne, OMOTHYECKUE W aHTPOIOreHHbIE. JleHCTBHE HKOJOTHMYECKUX

(hakTOpOB HA OPTAHU3MBI

AbGunotnyeckue QaxkTophl: CBET, TEMIIepaTypa, BIaKHOCTb. DOTONEPUOAU3M.
[IpucnocoOnenus OpraHu3sMOB K  JeMCTBUIO  aOMOTHYECKUX  (aKTOPOB.

buonornueckue puTMsl

buotnueckue ¢akropbl. Buasl OnoTHueckux B3aMMOAEHCTBHI: KOHKYpEHIUS,
XMIIHUYECTBO, MApa3UTU3M, MYTyalu3M, KOMMEHCAJIM3M (HaxJeOHUUYEeCTBO,
KBapTHUPAHTCTBO),  aMEHCAIU3M, HEUTpanu3M. 3HadeHHE  OUOTHYECKUX

B3aHMOJCHCTBUM JJIs CYIICCTBOBAHUSA OPIraHU3MOB B IIPUPOJHBIX C006IJ_[6CTB3.X

3.5

4.1

4.2

OKOJIOTUYECKHE XapPaKTCPUCTUKU MOMmyJIAruHu. OcHoBHBIC IIoKa3aTcin
nomyjadauuu: 4YUCJICHHOCTH, IINIOTHOCTBb, POXIAAEMOCTb, CMCPTHOCTL, IPUPOCT,

MUrpamus. HI/IHaMI/IKa YU CJICHHOCTHU IOMYJIAIUNU U eé peryianusa
COO6HI€CTBa M 3KOJIOTUYCCKUEC CUCTEMBI

CooOmiectBo opraHu3mMoB — OuorneHo3. CTpykTypsl OuOIEHO3a: BHIOBas,
IPOCTpaHCTBEHHas, Tpoduueckass (muuieBas). Buabl-nomuHantel. CBsi3u B

OHoIIeHO3€E

Okosnoruueckue cucrteMbl  (dkocucteMbl). [loHstTe 006 dKocucteme H
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6HOF€OHCHO3€. q)yHKLII/IOHaJIBHBIC KOMITIOHCHTBI 3KOCHCTCMbI: MNPOAYUCHTEI,
KOHCYMEHTBHI, peyleHThl. KpyroBOopoT BelecTB U MOTOK SHEPTUH B 3KOCHCTEME.
Tpoduueckne (numeBbie) YpPOBHH 5SKOCHUCTEMBL. [lumieBble memu W CeTH.
OCHOBHBIE TOKa3aTeIM AKOCHUCTEMBI: OHoMacca, MPOXYKHHs. DKOJIOTHYECKHE
NUPaMUABL  TPOAYKIUH, YHUCIEHHOCTH, Ouomacchl. CBOHCTBa 3KOCHUCTEM:

YCTOWYMBOCTD, CAMOPETYJISILUs, pa3putue. Cykueccus

4.3

4.4

4.5

[IpupoHbIe 3KOCUCTEMBI. DKOCUCTEMBI 03€P U PEK. DKOCUCTEMA XBOMHOIO WIH
LIUPOKOJIMCTBEHHOTO JIECa.

AHTpPONIOr€HHbIE 3KOCHUCTEMBI. ATPO3KOCHCTEMBI. YpOosKkocuCTEMBI.
buonorudeckoe v X03sHCTBEHHOE 3HAYCHHUE arPOIKOCHCTEM U YPOOIKOCHCTEM.
buopasnoobpasue kak (akrop ycroilunBoctu 3kocucteM. CoxpaHeHue

OHMOJIOTMYECKOTr0 pa3HooOpasus Ha 3emiie

VYuenue B.M. Bepnaackoro o Owocdepe. ['panunbl, coctaB W CTPYKTypa
o6uoctepsl. XKuBoe BemectBo u ero pynkuuu. OcobeHHOcTH OUOChEph Kak
rJ100anpHOM 3KOCHCTEMBI. JIMHAMHYECKOE paBHOBECHE M oOOpaTHas CBSI3b B
o6uochepe. KpyroBopoTsl BemiecTB U OHOr€OXMMHUYECKHE LUKIBI 3JIEMEHTOB

(yrmepopa, azora). 30HaIbHOCTh Onochepnl. OCHOBHBIE OMOMBI CYIIIN

UYenoBeuecTBO B Ouocdepe 3eminn. AHTpONOTeHHbIE M3MEHEHUs B Ouocdepe.
I'moGanbHBIE YKOJTOTHYECKUE TPOOIIEMBI.
OcHOBa palMOHAIBPHOTO  YIpPABIEHHUS MPHUPOJAHBIMH pecypcaMu U UX

ucnoJib3oBaHue. JlocTrkeHus: OMOJIOTHH U OXpaHa MPUPOAbI
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

[Tonomapera M.H., Kopuunosa O.A., Yepnoa H.M./ Ilox pen. [Tornomapesoii 1.H.
Bbuonorus (6a3osbiii ypoens) benses 1.K., bopoaun I1.M., Apmvmun I.M. u apyrue; noxn
penakuueit bensesa /I.K., Apimmuna I'.M. buosnorus (6a30Bblii ypoBEHB)

METOJJUYECKHUE MATEPHUAJIBI I YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

bu6nmoreka [IOK



