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MNOACHUTEJIBHASA 3AIIMCKA

Pabouas nporpamma no buonoruu nns obyuaromuxcs 10-11 knmaccoB MOY rumnazum Nel3 pa3pabotaHa B COOTBETCTBHH C
JOKyMEHTaMHU:
-  ®epepanbHbM 3akoHOM Poccuiickoit @eneparmu ot 29.12.2012r Ne 273- @3 «O6 ob6pazoBanuu B Poccuiickoit denepanum» (c
n3meHenusimu ot 14.07.2022 r);
- npukazoM MuHnucrepctBa mnpocBemeHuss PO ot 12 asrycra 2022 r. Ne 732 "O BHeceHMM H3MEHEHUN B (enepanbHbIN
rocyJapCTBEHHBIA 00pa30BaTeNbHBIN CTaHAAPT CpeHEro oOIero oOpa3oBaHUs, YTBEPXKACHHBIM MpuKazoM MuHHCTEPCTBA
oOpazoBanus u Hayku Poccmiickoit @eneparum ot 17 mast 2012 r. Ne 413"
- npuka3zoM MunuctepcTBa npocsenienue Poccuiickoit @enepanuu ot 1 dpeBpans 2024 r. Ne 62 "O BHeceHHH U3MEHEHUN B
HEKOTOpbIe pHKa3bl MunucTepcTBa npocsenienus Poccuiickoin @enepannu, kacarommecs (heaepaibHbIX 00pa30BaTEIbHbIX

MpOorpaMM OCHOBHOTO 00I111eT0 00pa3oBaHus U CpeHEro ooIero oopazopanus';

- OenepasibHON 00pa30BATENBHOM MPOrPaMMON CPEHETO 00IIero 00pa30BaHusl, YTBEPKACHHOM MPUKa30M MUHIPOCBEIIEHUS
Poccuu ot 18.05.2023 r. Ne 371;

- mpuka3zoM MunucTepcTBa npocsenieHus Poccutickoit @eneparnun ot 01.02.2024 No62 «O BHeceHNM N3MEHEHUHN B HEKOTOPHIE
npuka3bl MuHuctepcTBa npocenienus Poccuiickoit denepanuun, kacaromuecs denepanbHbix o0pazoBaTeabHbix mporpamm OO0 u
COOy;

- npuka3oM Munnpocsemenust Poccum ot 19.03.2024 N 171

"O BHECEHMH M3MEHEHU B HEKOTOpBIE MpuKa3bl MuHuctepcTBa nmpocetienus Poccuiickoit deneparuu, kacaromuecs GenepaibHbIX
00pa3oBaTeNbHBIX MPOTrpaMM HAYaJIBHOTO 00111eT0 00pa30oBaHus, OCHOBHOTO OOIIETr0 00pa30oBaHus U CPEIHETO OOIIETOo
obpazoBanus"(3apeructpupoBano B Muntocte Poccun 11.04.2024 N 77830);

- CaHUTapHO-2MHIEMHUOJIOTHIECKUMU TPEOOBAHUAMHU K YCIOBUSM M OpraHu3aIii 00y4deHus: B 00111€00pa30BaTEIbHBIX YUPEKACHUIX

1.2.3685-21 "I'urnennueckue HOPMAaTHUBbI 151 TpeOOBaHUS K
o0ecreyeHunIo 0e301acHOCTH U (vnn) 0e3BpeaHOCTH LISt YyeJoBeKa dakTopoB
CpeIbI obuTtaHus" (YyTBEp>KIEHBI MIOCTaHOBJICHUEM ['maBHOTO roCyJapCTBEHHOTO

caHuTapHoro Bpaya ot 28 saBaps 2021 r. N 2) ;



- TIOCTAHOBJIEHWEM [ TaBHOTO rocyJapCTBEHHOro caHutapHoro Bpaua Poccuiickoit @eneparuu ot 28 centsopsa 2020 r. Ne 28 «O06
yTBepxkaeHnn canutapHbix mnpasui CII 2.4.3648-20 «CanuTapHO-3MUAEMHOIOTHYECKHE TPeOOBaHNS K OPTaHU3alUsIM BOCIIUTAHUSA U
oOydeHus1, OTJpIXa M 03[JOPOBIICHUS ACTEH U MOJIOIexkKI» (3apeructpupoBaHo B Muntocte Poccun 18.12.2020r. Ne61573);

- [Ipuka3 Munnpocsemenus: Poccuu ot 09.10.2024 N 704 "O BHeceHUM U3MEHEHUHN B HEKOTOPbIE MPUKa3bl MUHUCTEPCTBA
npocsetienust Poccuiickoit deneparum, kacaromuecs denepanbHbIX 00pa30BaTeIbHBIX TPOrpaMM HavyalbHOTO 00IIero 0opa3oBaHus,
OCHOBHOT'0 00111eT0 00pa3oBaHus U cpenHero odmiero oopaszoBanus” (3apeructpupoBano B Muntocte Poccun 11.02.2025 N 81220)

- OcHOBHOM 00pa3zoBaTesbHON porpaMmbl cpeaHero oduero oopazosanust MOY I'mmuazum Ne 13;

- Ycraom MOY I'mmuazun Ne 13.

[Ipu pa3paboTke mnporpaMmbl IO OHOJOTMH  TEOPETUYECKYIO  OCHOBY Ui OMPEIEIICHUs OIX0J0B K (POPMUPOBAHUIO
coJiepKaHusl yueOHOro npeIMeTa

«buosorus»  COCTaBUIM: KOHIETITYAJIbHBIE MOJIOKEHUS orocC COO o B3aM000OYCTTOBIECHHOCTH 1IEJIEH,
coziepKaHusl, pe3yJbTaToB 00y4eHHs U TpeOOBAaHUM K YPOBHIO MOJITOTOBKH BBIITYCKHUKOB, ITOJIOKEHHUS 00 O0IIUX LIENAX U
NPUHIMIAX, XapAKTEPHU3YIOIIMX COBPEMEHHOE COCTOSIHUE CUCTEMBI CcpeiHEro oduiero oopasoanus B Poccuiickoit @enepanuu, a
TAK)K€ MOJIOKEHUS O crielupuKe OMOIOruH, €€ 3HAUEHUH B IIO3HAHUY KMUBOW MPUPOJIbI U 00ECIIEUEHUH CYIIECTBOBAHUS
yesoBeuecKkoro odmectsa. CoraacHO Ha3BaHHBIM MOJIOKEHUSIM OIPEEICHbl OCHOBHBIE (DYHKIIMU MPOrpaMMbl IO OWOJIOTHH U €€
CTPYKTYpa.

[Tporpamma no Ouosioruu 1aét MpeacTaBiIeHHE O IEeNsIX, 00 001Iel cTpaTerun 00y4YeHus, BOCITUTAHUS U Pa3BUTHS 00YUaAIOIIUXCS
CpeACTBaMH y4eOHOIO MpeaMeTa

«buonorusy, onpenenser o0s3aTeabHOE MIPEIMETHOE COIEP)KAHNE, €T0 CTPYKTYPY, paclpeesieHue Mo pa3ienaaM U TeMa,
PEKOMEHIYEMYIO MOCIIE0BATENIbHOCTh U3YUEHHs Y4eOHOT0 MaTepralia ¢ y4éTOM MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3EH,
JIOTUKY 00pa30BaTebHOrO MPOIIecca, BO3PACTHBIX OCOOCHHOCTEN 00yYaronmxcs.

B nporpamme 1o 61o0TMN TaK)Ke YUUTHIBAIOTCS TPEOOBAHUS K IUIAHUPYEMbBIM JTMYHOCTHBIM, METANPEIMETHBIM U TIPEIMETHBIM
pesysbratam  00yudeHus B (GOPMHUPOBAHUM OCHOBHBIX BUJIOB YUE€OHO-TIO3HABATEIBLHOM JAEATEIbHOCTH/YUeOHBIX IEUCTBUN
00yUarOIIMXCsI IO OCBOCHUIO COEPIKaHUSI OMOJIOTHYECKOT0 00pa30BaHus.

B nporpamme no 6uonoruu (10—11 xnaccel, 6a30BbIil YpOBEHB) peau30BaH MPUHIUIT TPEEMCTBEHHOCTH B U3yYEHUH OHUOJIOTHH,
Oslarosiapsi Yemy B Hel MPOCMaTpPUBAETCS HAPABICHHOCTh HA pa3BUTHE 3HAHUM, CBSI3aHHBIX C (POPMUPOBAHUEM €CTECTBEHHO-
HAy4YHOT'O MUPOBO33PEHUS, IEHHOCTHBIX OPUEHTALUNA JTUYHOCTH, IKOJIOTMUYECKOT0 MBILICHUS, IPECTaBIEHUH O 3J0pOBOM 00pase
KU3HU U OEpEeXHBIM OTHOLLIEHUEM K OKpY Karollel npupoanou cpene. [loatoMy Hapsiny ¢ u3ydeHreM o011eOn0I0rn4ecKux TeOpui, a
TaK)K€ 3HAaHUI O CTPOCHMH JKUBBIX CUCTEM Pa3HOTO paHra M CYyIIHOCTH OCHOBHBIX NPOTEKAIOIIMX B HHUX IPOLECCOB B



nporpaMmMme Mo OMOJIOTHH YEIeHO BHUMAHNE UCTIOIB30BaHUIO MOTyUYEHHBIX 3HAHUH B TTOBCETHEBHOM KU3HU AJIS PEIICHUS
MPUKJIATHBIX 337a4, B TOM YHcIe: TPOPUIAKTHKN HACIEACTBEHHBIX 3a00JIeBaHUN YeNTOBEKa, MEIUKO-TEHETUYECKOTO
KOHCYJIbTUPOBaHUS, 000CHOBAHUS SKOJOTHYECKH 11€IECO00pa3HOTo MOBEICHUS B OKpY>KaIOIIel MPUPOIHOM cpesie, aHaIn3a BIUSHUS
XO35IICTBEHHOM J€ATEIbHOCTH YEJIOBEKA Ha COCTOSIHUE MPUPOTHBIX M HCKYCCTBEHHBIX 9KOCUCTEM. Y CUJICHE BHUMAHUS K
MPUKJIAAHON HAMPaBJIECHHOCTH YueOHOro npeameta « buosorusn mpoIuKTOBaHO HEOOXOAUMOCTBIO 00ECTICUEHUS YCIIOBUM IS
pelieHus OJIHOM U3 aKTyaJbHBIX 3a]1ay IIKOJBHOI0 OMOJIOTMYECKOro 00pa3oBaHusl, KOTopas mpeanojaraet GopMupoBaHue y
o0yyJaroumxcsi CriocOOHOCTH aJaNITUPOBATHCS K UBMEHEHUSIM JUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOT'O MUPA.

[Iporpamma 1o OMOJIOTUH SIBISIETCS OPUEHTUPOM JIJISl COCTABJICHHS pabOUUX MPOrPaMM, aBTOPBI KOTOPBIX MOTYT MPEJJIOAKUTH CBOM
BapUAHT MOCIIEIOBATEIILHOCTY U3YUYEHUS U CTPYKTYPhl yUeOHOTO MaTepuaia, CBOE BUIEHUE TyTel PopMUpOBaHUS y 00YUaIOIIUXCS
10-11 xmaccoB nmpeaMETHBIX 3HaHUH, YMEHUN U CITIOCOOOB YUeOHOM IeATeTbHOCTH, a TAK)KE METOJIUYECKUX PEIICHUN 3a1a4
BOCTIUTAHUSA U Pa3BUTHS CPEACTBaAMH yueOHOTO mpeameTa «buomorusy.

buosnorus Ha ypoBHE cpeiHero o011ero o0pa3oBaHus 3aHUMAET BaxkHOE MecTo. OH obecrnieunBaeT GOpMUPOBaHKE Y O0YyUAIOIIHUXCS
NPECTaBICHUN O HAYYHON KapTUHE MUPA, PACIIUPSIET U 0000IIaeT 3HAHNUA O KUBOUM MPUPOJIE, €€ OTINIUTEIBHBIX MPU3HAKAX —
YPOBHEBOI OpraHu3alliy 1 3BOJIOINH, CO3aET YCIOBUS AJIsL: TO3HAHUS 3aKOHOB KUBOM MPUPOABI, GopMUpOBaHUs HyHKIIMOHATHEHON
TPaMOTHOCTH, HaBBIKOB 3[TOPOBOTO U OE30MMaCHOTO 00pa3a KU3HU, IKOJIOTUIECKOTO MBIIIICHUS, ICHHOCTHOTO OTHOIICHUS K KUBOM
IIPUPOJIC U YETOBEKY.

Bonbiroe 3HaueHne OUOIOTHS UMEET TaKXKe ISl PEIICHUS BOCTUTATEFHBIX M PA3BUBAIOIINX 3a7]a4 CPETHETO OOIIero 0Opa3oBaHus,
coranu3ainuu odyyvaromnmxcs. M3yuenne 6uonoruu odecrieunBaeT yCaoBus A POPMUPOBAHUS UHTEIIEKTYaTIbHBIX,
KOMMYHUKAIIMOHHBIX U UHPOPMAIIMOHHBIX HABBIKOB, SCTETUYECKOUN KYJIBTYPbl, CHOCOOCTBYET HHTETPAIlUU OMOJIOTUYECKUX 3HAHUM C
MPEICTABICHUSIMU U3 APYTUX YUEOHBIX MMPEAMETOB, B YaCTHOCTH, (PU3UKHU, XUMHUHU U Teorpaduu. HazBaHHBIE MOTOXKEHUS O
npeaHa3HayeHu yueOoHoro npeamera « buomorush cocTaBUiIM OCHOBY JIJIsL OMPEICTICHUS TIOIX0/I0B K OTOOPY U CTPYKTYPHUPOBAHUIO
ero CojiepXaHusl, MPEACTaBIEHHOTO B IPOTrpaMMe M0 OMOJIOTHH.

OT60p conepkanus yueOHoro npeaMera «bruosnorus» Ha 0a30BOM ypOBHE OCYIIECTBIIEH € TIO3UIUN KyIbTYPOCOOOPa3HOTO MOIX0/1a,
B COOTBETCTBUH C KOTOPHIM 00yYaronuecs JOKHBI OCBOUTH 3HAHUS M YMEHUS, 3HAUUMBIE JIJIs1 (popMHUpOBaHUS OOIIEH KyIbTYPHI,
OTIpEeICTISIONINE aICKBAaTHOE TIOBEICHUE YeJIOBEKa B OKPY KAOIIEH PUPOTHON cpesie, BOCTPEOOBAHHBIC B IOBCEAHEBHOW KU3HU U
paKTHYECKOH aearenbHocTH. Oco00e MECTO B ATOM CUCTEME 3HAHWN 3aHUMAIOT JIEMEHTHI CO/ICPIKaHUs, KOTOPhIE — CITy’KaT
OCHOBOW 1Jii  (pOPMHUPOBAHUSL TPEICTABICHUN O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MHPA U IEHHOCTHBIX
OpHEHTAIHSIX JTHYHOCTH, CIOCOOCTBYIONINX TYMaHU3alUN OMOJIOTHYECKOT0 00pa30BaHMs.

CTpykTypupoBaHHE COJEpaHUS y4eOHOro MaTepuajga B MPOTpamMMe MO OHOJOTHU OCYIIECTBIEHO C YYETOM
MPUOPUTETHOTO 3HAYCHUS] 3HAHWNA 00 OTIUYUTEIIBHBIX OCOOCHHOCTSX KHBOU MPUPOJIBI, O €€ YPOBHEBON OpraHU3alNH U



IBOJIIOLIUU. B COOTBETCTBUU C 3TUM B CTPYKTYpE Y4eOHOTO npeameTa «bronorus» BeIIEICHbI CIEAYIONNE COAEPKATEIbHbIC TNHUU:
«buonorus xak Hayka. MeToabl HAy4HOTO To3HaHMs», «KieTka kak 6uonorndeckas cucreMay, «Opranusm Kak OHojorndyeckas
cuctemay, «CrucremMa u MHOrooOpaszue OpraHnuecKoro Mupay,

«OBOJTIOLMS KUBON NPUPOJIBD, « IKOCUCTEMBI U IPUCYIIUE UM 3aKOHOMEPHOCTH.

[ens nzydenus yuebHoro npeamera «buonorus» Ha 6a30BOM ypOBHE — OBJIaJIeHHE 00yYarOIUMUCS 3HAHUSIMU O CTPYKTYPHO-
(GyHKIMOHATIBLHOM OpraHu3aliy )KUBBIX CUCTEM pa3HOTO paHra W MNpUOOpEeTEeHHWE YMEHHMM HCIOJIb30BaTh OSTHU 3HAHUS IS
IPaMOTHBIX JEHCTBUN B OTHOILIEHUH OOBEKTOB KUBOW MPUPOJIBI U PEIICHUS PA3IMUHBIX )KU3ZHEHHBIX MPOOIIEM.

JoctikeHnue — uenu  u3ydeHuss — yueOHoro — mpeameta «buonorus» Ha 6a30BOM ypoBHE 00€CIIeUUBAETCS PEIICHUEM
CIIEIYIOLINX 3a/a4:

OCBOEHHE 00YUaIOIUMUCS CUCTEMbI 3HAaHUM 0 OMOJIOTHYECKUX TEOPUSX, YUICHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, THUIIOTe3aX,
npaBuiax, CIyKalluX  OCHOBOH AJiA (pOPMUPOBAHUS MPEICTABICHUN O €CTECTBEHHO-HAYYHOU KapTHHE MHPa, O METOAAX
HAy4YHOT'O MTO3HAHHUS, CTPOCHHH, MHOIO00Opa3uu U OCOOEHHOCTSX KUBBIX CUCTEM PAa3HOI'O YPOBHS OpPraHU3ALMH, BbLIAIOIINXCS
OTKPBITUSAX U COBPEMEHHBIX UCCIEIOBaHUSAX B OUOJIOrUH;

dbopmupoBaHue y OOydYarolmUXcsd MO3HABATEIbHBIX, MHTEIUICKTYIbHBIX U TBOPYECKHUX CIIOCOOHOCTEHN B MPOIECCE aHAIM3a
JAHHBIX O MYTAX Pa3BUTHA B OMOJIOTMU HAYYHBIX B3IJIA0B, UAEH U MOAXOA0B K U3YUEHHIO KUBBIX CUCTEM Pa3HOTO YPOBHS
OpraHu3allly;

CTaHOBJICHHE Y 00yYaronuxcst o01ei KyJabTypbl, GyHKIHOHATBHOW IPAMOTHOCTH, Pa3BUTUE YMEHHUI OOBSICHATH U OLICHUBATh
SIBJICHUSI OKPY>KAIOIIEro MUpPa KUBOU MTPUPOJIbI HA OCHOBAHWY 3HAHUMN U OTIBITA, TIOJYYCHHBIX MPU U3YYEHUU OMOJIOTUH;
(dbopMupoBaHUE y 00yHaIOIIMUXCS YMEHUN WIITIOCTPUPOBATh 3HAUEHNE OMOJIOTMUYECKUX 3HAaHUHM B IPAKTUUYECKOM 1€ TeIbHOCTH
YeJI0BEKa, Pa3BUTHUH COBPEMEHHBIX METUIIMHCKUX TEXHOJIOTHM U arpoOHOTEXHOIOTUA;

BOCIHUTAaHUE YOEXKAEHHOCTH B BO3MOXHOCTHU MO3HAHUS YEJIOBEKOM >KMBOM MPUPO/IbI, HEOOXOMMOCTH OEpEKHOI0 OTHOIICHHUS K HEH,
COOJIOACHMSI STUYECKUX HOPM IPU MTPOBEIECHUHN OMOJIOTUYECKUX UCCIIeI0BaHUM;

OCO3HaHHE [IEHHOCTU OMOJIOTMYECKUX 3HAHUM JIsI TOBBIILIEHUS! YPOBHSI 3KOJOTHUYECKON KYJIBTYPbI, JUIs1 JOPMUPOBAHUS HAYUHOTO
MHUPOBO33PEHUS;

IpUMEHEHUE TPUOOPETEHHBIX 3HAHUA U YMEHHU B TOBCEAHEBHOM KU3HM ISl OLICHKU MOCJEICTBUIM CBOEH NEATEIbHOCTH 110
OTHOIIICHUIO K OKPY>KaroIIeH cpesie, COOCTBEHHOMY 3/I0POBbI0, 000CHOBAHWE U COOIOJICHUE MEP MPO(UIAKTUKH 3a00I€BaHUM.

B cucreme cpeanero oo6mero oOpa3zoBanus «buosnorusy», uzydaemas Ha 0a30BOM YPOBHE, ABISIETCS 00S3aTENbHBIM YU€OHBIM
PEIMETOM, BXOJAIIMM B COCTaB MPEeAMETHON 00J1acTh «ECTeCTBEHHO-HAYYHBIE TPEAMETHD».

OO6m1ee Ynciio YacoB, PEKOMEHI0BaHHBIX ISl u3yueHust onosoruu — 68 yaco: B 10 kinacce — 34 yaca (1 gac B Heento), B 11 kimacce —
34 yaca (1 gac B Hegeno).



COILEPKXAHUE OBYUEHUSA

10 KJIACC

Tema 1. buonorust kak Hayka

buonorus xak Hayka. CBsi3b OMOJIOTHU C 00IIECTBEHHBIMH, TEXHUYECKUMU U IPYTUMH €CTECTBEHHBIMU HayKaMmu, puiiocoduei,
ATUKOM, 3CTETUKOM U rpaBoM. Poiib Guosioruu B GopMHUPOBAHUU COBPEMEHHOW HayYHOU KapTUHBI Mupa. CucreMa OMOJIOTHYeCKUX
HayK.

MeTobl mO3HAHUS KUBOM NpUPO bl (HAOIIOIEHHE, YIKCIIEPUMEHT, ONMCAHKE, U3MEPEHHE, KiIacCU(PUKaLIUs, MOJCIUPOBAHNE,
CTaTUCTHYECKass 00paboTKa JaHHBIX).

JlemoHCcTpauuu:

[Toptpetsl: Y. lapBun, I'. Menaens, H.K. Kosbios, [x. Yorcon u ®@. Kpuk.

Tabnuibl U cxembl: «MeTo bl MO3HAHUS )KUBOU MPUPOJIBD.

JlaGopatopHbIe U IPaKTUYECKUE PaOOTHI:

[Tpaktrnueckas padora Ne 1. «cnosib30BaHuE pa3IMYHbIX METOAOB IPU U3YUEHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. JKuBble CUCTEMBI U UX OPTaHU3ALMS

JKuBble cucTteMbl (OMOCUCTEMBI) KaK IPeAMET U3ydeHus Onosnoruu. OTInYue )KUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPO/IBI.
CBoiicTBa OMOCHCTEM U UX pa3HOOOpa3ue. Y POBHU OpraHU3aIiu OMOCUCTEM: MOJIEKYJIIPHBIN, KJIIETOYHBIN, TKAHEBBIH,
OpraHU3MEHHBIN, MOMYISIMOHHO-BUI0BOM, SKOCUCTEMHBIN (OMOTe0IeHOTUYECKUIT), OnoCchepHBIA.

JlemoHCcTpauuu:

Tabnuibl 1 cxembl: «OCHOBHBIE IPU3HAKY KU3HWY», « Y POBHU OPTaHHU3AIIUN KUBOM MPUPOIBI».

O6opynoBanue: mojaenb Mojiekyibl JIHK.

Tema 3. XuMHUECKH COCTAaB U CTPOCHHUE KIETKH

XUMHUUYECKHUM COCTAB KIETKA. XUMHUUYECKUE SJIEMEHTBI: MAKPOJJIEMEHTHI, MUKPOAJIEMEHTHI. BoJ1a 1 MUHEpaAJIbHBIE BELIECTBA.
®yHKUMM BOABI 1 MUHEPAJIbHBIX BelIeCcTB B kieTke. [loanep:xanne ocMoTHUecKoro 6anaHca.

benku. CoctaB u ctpoeHre 0eIKOB. AMUHOKHUCIIOTHI — MOHOMEpPHI 0eKkoB. HezameHnMble U 3aMEHUMbIE AMUHOKHUCIIOTHI.
AMMHOKHCIIOTHBIM COCTaB. Y POBHH CTPYKTYpPbI OEJIKOBOW MOJIEKYJIbI (IEpBUYHAS, BTOPUYHAS, TPETUYHAS U YETBEPTUUHAS
CTPYKTypa). XUMHUYECKHE CBOMCTBA OeNkoB. bruosornueckue pyHKIUN OEJIKOB.

depmeHTbI — Onosiornueckue karanuzaropbl. CTpoeHre pepMeHTa: akTUBHBIN IIEHTp, cyOcTpaTHas crieuuduunocts. KohepmeHThI.
Buramunsl. OTianunst epMeHTOB OT HEOPraHUYECKUX KaTaIUu3aTOPOB.



YreBobl: MOHOCaxapu bl (TIII0KO3a, pud03a U 1e30Kcupr003a), rucaxapuabl (caxapo3a, JJaKTo3a) U Mmojrcaxapuasl (Kpaxma,
TJIMKOTEH, LEJII0II03a). bronornueckue (yHKIMH yIIIEBOJOB.

Jlununer: Tpurnunepusl, hochomunuabl, crepoussl. ['uapodunsHo-ruapodoOHbIe cBOMCTBa. bronoruueckue GyHKINU JIAMHAIOB.
CpaBHEHHE yTIIEBOJOB, OEJIKOB U JUIHUI0B KaK HCTOYHUKOB SHEPTUU.

Hyxneunossie kucnotel: JJHK u PHK. Hykneotuasl — MoHOMepsl HyKIenHOBBIX KUcIOT. Ctpoenue u ¢pynkuuu JJHK. Ctpoenue u
¢byukiuu PHK. Buast PHK. AT®: ctpoenne u GhyHKIMH.

[{utonorus — Hayka o kjieTke. Kierounast Teopusi — mpumep B3auMOJICHCTBUA Uied U (aKTOB B HAYYHOM MO3HAHUU. MeTobl
W3YUYCHHUS KIIETKH.

Krerka kak nenoctHas xuBasi cuctema. OO1re mpu3Haky KJIETOK: 3aMKHYTasi HapykHasi MeMOpana, mosiekyibl JJHK kak
IeHETUYECKHUH anmapar, CucTeMa CUHTe3a Oellka.

Tunel KJIETOK: 3yKapuoTHYECKask U MpokapuoTuieckas. OCOOEHHOCTH CTPOEHHUS MPOKApUOTUYECKOM KieTkH. Kiierounas crenka
O0aktepuii. CTpoeHHE 3YKapUOTHUECKOM KJIeTKU. OCHOBHbBIC OTIMYMS PACTUTEILHOMN, J)KUBOTHOM U TPUOHOM KJIETKH.

[ToBepXHOCTHBIE CTPYKTYphl KIETOK — KJIETOYHAs CTEHKa, INIMKOKAIMKC, uX pyHkuuu. [InazmaTuueckas meMOpana, €€
cBoicTBa 1 (pyHkumu. [{luronnazma u e€ opranouibl. OnHoMeMOpanHbie opranounabl kiaetku: JIIC, annapat ['onbaxu, TM30COMBI.
[TomyaBTOHOMHBIE OPraHOUABI KIETKH: MUTOXOHIPUH, IacTUAbL. [IponcxoxaeHne MUTOXOHIPUN U IUTACTUI. Buasl miacTu.
HememOpaHHble OpraHou bl KJIETKH: puOOCOMBI, KJIETOYHBII LIEHTP, UEHTPHUOIU, PECHUYKH, KIYTUKH. DYHKIIUHA OPraHOUA0B KIETKH.
Bxirouenwust.

SAnpo — perynsTopHbiil HeHTp KiIeTKu. CTpoeHue siipa: saepHas 000J04YKa, KaproIyiazMa, XpOMaTHH, SIIPBIIIKO. XPOMOCOMBI.
TpaHcnopT BELIECTB B KIETKE.

JemoHcTpauuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. IlIBann, M. Illneitaen, P. Bupxos, k. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®panknun, K.M. bap.
Hnarpammel: «Pactipenenenne XuMHUECKUX SJIEMEHTOB B HEKUBOU MIPUPOEY,

«PacrnipeeneHne XuMUYECKUX JIEMEHTOB B )KMBOW MIPUPOJICH.

Tabmuupl u CXEMBI: «Ilepuognueckass Tabauma  XUMHYECKHX JJIEMEHTOBY,

«CTpoeHne MoJIeKyJibl BOJbI», «buocunTes 6enka», « CTpoeHrue MOJIEKYJIbl OeIKay,

«Ctpoenue pepmentay, «Hyknennonsie kuciotel. JJTHK», «Ctpoenne monexynsr ATD»,

«CTpoeHune 7yKapuoTHYECKON KIETKW», « CTpOEHNE KUBOTHOU KIETKN», « CTPOEHUE PACTUTEIBbHON KIETKNY», « CTpOCHUE
IIPOKAPUOTUYECKON KIETKN», « CTpOeHUE AIpa KIETKN», « Y TIEBOABDY, «JIMIuabD.

O6opynoBaHue: CBETOBOW MUKPOCKOII, 000pyI0BaHUE AJIs MPOBEACHUS HAOIIOICHUI, U3MEPEHH, SKCIIEPUMEHTOB, MUKPOIIpenapaThl
pPaCTUTENBHBIX, )KUBOTHBIX U OaKTEPUATHHBIX KIIETOK.



JlaGopaTopHbIe ¥ MPAaKTHYECKHUE padOTHI:

JlaGopartopHas padota Ne 1. «3yueHne kaTamuTHUECKOH aKTUBHOCTH (DEPMEHTOB (Ha MpUMEpe aMUIIa3bl WU KaTaiasbl)».
JlabopaTtopHas pabota Ne 2. «/3ydeHne cTpoeHHsI KIETOK pACTEHUM, KUBOTHBIX M OAKTEPUiA TTOJ MEKPOCKOIIOM Ha TOTOBBIX
MHUKPOIIPENAPATAX U UX OMTUCAHUEY.

Tema 4. )KusHenearenbHOCTD KJIETKHA

OOMeH BeIIeCTB, WUIM METa0oJu3M. ACCUMUJIALHMS (TUTACTUYSCKUM OOMEH) U JUCCUMIIIIHS (SHEPreTHYSCKUM OOMEH) — JIBE
CTOPOHBI €TMHOTO Tpoliecca MeTtabosm3ma. Polib 3aKOHOB COXpaHEHMsI BEIIECTB U DHEPTUHU B TOHUMAaHUKU MeTaboI13Ma.

Tunel oOMeHa BenecTB: aBTOTpOdHBIN U reTepoTpodHbIil. Poib hepMeHTOB B 00MEHE BEIIECTB U MIPEBPAILICHUN SHEPTUU B KIIETKE.
®dotocuntes. CBeToBasi U TeMHOBas (a3bl poTocuHTe3a. Peakinu GporocunTesa. IPGeKTUBHOCTH POTOCHHTE3A. JHAUCHHE
(doTocuHTE3a 115 KU3HU Ha 3emuie. BiusHue ycinoBuil cpeibl Ha (POTOCHMHTE3 W CIOCOObI MOBBILIEHUS €ro MPOAYKTHBHOCTH Y
KYJbTYPHBIX PACTCHU.

XeMOCHHTE3. XeMOCUHTE3UPYIOLIMEe OaKTepuu. 3HaYEHUE XEMOCHUHTE3a JIJIsl )KU3HU Ha 3eMIIe.

DHepreTuueckuii OOMEH B KIETKe. PacuiernieHue BeIleCTB, BBIJACICHUE U aKKyMYJIMPOBAHUE YHEPTUU B KIIETKE. ITaIlbl
sHeprernyeckoro oomena. ['nmukonus. bpoxenue u ero Buapl. Kucinopoanoe okucieHne, il KJIEeTOYHOE JbixaHne. OKUCIUTETbHOE
bochopunupoBanue. IPHEKTUBHOCTH FHEPTETUUECKOTO 0OMEHa.

Peakiuu matpuuHoro cuntesa. ['enetnueckas unpopmarnus u JJHK. Peanuzanusa reneTuueckoil HHPOpMaluy B KJIETKE.
['enernueckuit koa u ero cBoicta. TpaHckpunius — matpuunblii cuHTe3 PHK. Tpancisiius — OuocunTtes 6enka. JTarbl TpaHCISAINH.
KomupoBanne amuHOKUCIOT. Posib pubocom B OMocuHTE3e OerKa.

Hexnerounsie popmbr xku3Hu — Bupycwl. Mctopusi otkpeitusi BupycoB ([.U. BanoBckuit). OCOOEHHOCTH CTPOEHUS U
YKU3HEHHOTO 1UKJIa BUPYCOB. bakreprodaru. bone3snu pacrenuii, ’KUBOTHBIX U Y€JIOBEKA, BHI3bIBAEMbBIEC BUpycamMu. Bupyc
ummyHoaeduiuta yenoeka (BUY) — Bo3Oyautens CITNda. OOpaTHas TpaHCKpHUIMIHS, peBepTa3a u unrerpasa. [Ilpodunakrrka
pacrpocTpaHeHHUs: BUPYCHBIX 3a00JI€BaHUM.

JemoHcTpanuu:

[Toptpetsr: H.K. Konbsuos, /I.1. UBanosckuii, K.A. Tumupsizes.

Tabmuner u CXEMBI: «Tunsl nutanusy, «Metabomuzmy», «MUTOXOHIPUSY,

«JHEpPreTUYECKUil 0OMEH», «Xmopomnacty, «Dorocunrted», «Ctpoenue JJHK»,

«CtpoeHnue u GpyHKIMOHUpOBaHUE TeHa», «CuHTe3 Oenkay, «['eHeTnueckuit Ko,

«Bupyce», «bakrepuodarn», «CtpoeHue u YKA3HECHHBIN LIUKJI BUpYyCa CII1a, 6axrepuodara», «Permmmkanus JJHK.
O6opynoBanue: Moaenu-ammimkanun — «Yasoenue JJHK u TPAHCKPUIILU,



«buocunres 6enka», « CTpoeHue KIETKN», MoJienb cTpykTypsl JJHK.

Tema 5. PasMHOXEHME U HHIUBUAYAJIBHOE PA3BUTHE OPTAHU3MOB

KneTounsii UK, UM KU3HEHHBIN UK KIeTku. MaTepdasa u mutos. [Ipoueccel, mporekaromiue B uHTepdase. Permxkarus —
peaknus matpuaHoro cuaTe3a JIHK. Ctpoerune xpomocoM. XpoMOCOMHBINM Ha0Op — KapuOTHIL. [[UTIIIOUTHBIN U TarIOUTHBIHN
XPOMOCOMHBIE HA0OphI. XpomaTubl. [[uTonoruueckre 0CHOBBI pa3MHOKEHHUS U MHIUBUYAIBHOTO PA3BUTHS OPraHU3MOB.

Henenue knetku — Muto3. Ctaguu Mutosa. [Iporeccsl, Mpoucxoadine Ha pa3HbIX CTAAUSIX MUTO3a. BHOJIOrM4ecKuii CMBICII MUTO34.
[Iporpammupyemasi rubenb KISTKU — aromnTo3.

@dopMbI pa3MHOKEHUS OPraHU3MOB: OECIOI0€ U 1M0JI0BOe. Buibl 6ecronoro pa3sMHOXKEHUS: JIeJICHUE HAIBOE, TOYKOBAHUE OJTHO- U
MHOTOKJIETOYHBIX, CHOPOOOpa30BaHNE, BET€TaTUBHOE pa3MHOXKEHUE. VICKyCCTBEHHOE KIIOHUPOBAHNE OPTaHU3MOB, €r0 3HaUEHUE NI
CEJICKIIUHU.

[TonoBoe pazMHOKEHHE, €T0 OTINYHS OT OECTOJIOTO.

Meiio3. Ctanuu menosa. [Iponeccsl, npoucxoadmme Ha craausax Meosa. [loBenenne xpomocom B Merose. Kpoccunronep.
buosiornuecknii CMbICI U 3HAYEHUE MEN03a.

["ameTorenes — npouecc 00pa30BaHMs MOJOBBIX KIETOK Y )KUBOTHBIX. [1010BBIE Kele3bl: CEMEHHUKHU U SMYHUKUA. OOpa3zoBaHue U
Pa3BUTHE MOJOBBIX KJIETOK — raMeT (CIepMaTo30U/l, IMIEKIIETKA) — CliepMaToreHe3 u ooreHe3. OCOOEHHOCTU CTPOEHHUS SUIIEKIETOK U
criepmato3onioB. OmnogotBopenue. [lapreHorenes.

NuauBuyanbHOE pa3BUTHE (OHTOTEHE3). DMOPHOHAIBHOE pa3BUTHE (AMOpUOTEHE3). DTanbl SMOPUOHAIBHOTO Pa3BUTHS Y
MIO3BOHOYHBIX JKUBOTHBIX: IpOOJICHHE, TacTpyJsiius, opraHoreHe3. IloctamOpuonanbHoe — pa3BuTHE. THIBI TOCTAIMOPHUOHAIBHOTO
pa3BUTHUSA: MIPsIMOE, HeNpsAMOe (JIMYMHOYHOE). BrusiHue cpeapl Ha pa3BUTHE OPraHU3MOB, (PAKTOPBI, CHOCOOHBIE BBI3BIBATH
BPOXKIEHHBIE YPOACTBA.

Pocrt u pasButue pacrenuil. OHTOreHe3 HBETKOBOIO PACTEHUS: CTPOCHUE CEMEHM, CTalUN PA3BUTHS.

JlemoHCTpanumu:

Tabnuibl 1 cxembl: «DOpMBI pa3MHOKEHHUST OPTaHU3MOBY, «JBOWMHOE OIIOOTBOPEHHE Y IIBETKOBBIX pacTeHui», «BereratnBHoe
Pa3MHOXKEHUE PACTEHUI,

«/lenenue knetku 6akrepuit», « CTpoeHHe MOJOBBIX KIETOK», «CTPOEHHE XPOMOCOMBI,

«Knerounsiii ukin», «Pemnmukausa JJHK», «Mutoszy, «Meios», «IIpssmoe u HenpsiMmoe pazBuTue», «l'aMeTorene3 y MiIeKOnuTaroIux
U 4eN0BEKA», «OCHOBHBIE CTAJINA OHTOTEHE3A.

O6opynoBaHue: MUKPOCKOII, MUKporpenaparbl «CrepmMaTo301 1bl MIIEKOTIUTAIOIIET0», «AULIEKIeTKa MICKOTUTAIOLIET0»,
«KaprokuHes B KJIeTKax KOpeuIka JyKay, MarHuTHas Mojielib-anmuinkanus «/lenenue knetkny», moaens JJHK, monens metadaznoi
XPOMOCOMBI.



JlaGopaTopHbIe ¥ MPAaKTHYECKHUE padOTHI:

JlaGopartopHas padota Ne 3. «Habmonenrne MuTO3a B KJIETKaX KOHUMKA KOPEIIKa JTyKa Ha TOTOBBIX MUKpPOIpenapaTaxy.
JlabopaTtophnas pabota Ne 4. «V3ydeHne cTpOCHHS TIOJOBBIX KJIETOK HA TOTOBBIX MUKPOIIPETapaTax.

Tema 6. HacneacTBEHHOCTh M KBMEHYMBOCTh OPTaHU3MOB

[Ipeamer u 3apaun reHeTUKU. McTopus pa3BUTHs TeHETUKHU. PoJib TUTONIOrMH U SMOPHUOJIOTHY B CTAHOBJICHUH T€HETUKHU. BKiias
POCCHUICKUX U 3apyOEKHBIX YUEHBIX B pa3BUTUE T€HETUKU. METO/Ibl T€HETUKH (THOPUI0JIOTMYECKUH, IIMTOT€HETHYE CKU,
MOJIEKYJIIpHO-TeHeTHYeCcKuii). OCHOBHBIE T€eHETUYECKHE MTOHATHUS. | 'eHeThuYecKasi CUMBOJIMKA, UCTIOJb3yeMas B CXEMax CKpEIIMBaHUM.
3aKOHOMEPHOCTH HaclieJOBaHUs MPU3HAKOB, ycTaHOBJIeHHBIE [. Mennenem. MoHoruOpuHoe ckpelMBanme. 3aKoH eIMHO-00pasus
ruOpuI0B MepBoro nokojaeHus. [IpaBuino qoMuHUpOBaHUA. 3aKOH pacileryieHus mpu3HakoB. ['unoresa unctotsl ramert. [lomHoe u
HEIOJHOE TOMUHUPOBAHUE.

JurubpuaHoe CKpenBane. 3aKOH HE3aBUCMMOT0 HAacJieI0BaHusl MPU3HAKOB. [[uToreHeTHuecKre OCHOBBI JUTHOPUIHOTO
CKpEUIMBaHUA. AHATU3HUPYIOLIEe CKpelrBaHue. Mcnoib3oBanue aHAIM3UPYIOIIETO CKPEIMBAHUS JJI ONPEIeTICHUSI TEHOTUIIA OCOOU.
CueruieHHOe HacieaoBaHue mpu3HakoB. Pabora T. Moprana no cuemieHHOMY HaclieIOBaHUIO FreHOB. HapyIieHue clierieHusi TeHOB B
pe3yJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHas TEOPUS HACJIEACTBEHHOCTH. [ €eHETHUECKNE KapThI.

['eneTuka nosia. XpoMOCOMHOE ONPEIEIICHHE 110J1a. AyTOCOMBI U MOJIOBBIE XPOMOCOMBI. [ OMOTaMETHBIE U TETEPOraMETHBIE
opranu3Mbl. HacnenoBaHue NprU3HAKOB, CIEMJIEHHBIX C ITOJIOM.

N3MeHunBOCTh. BHIbl ”3MEHUMBOCTHU: HEHACIIEICTBEHHAS U HACJIEeICTBEHHAs. PoJib cpesibl B HEHACJEICTBEHHONW N3MEHYMBOCTH.
XapaktepucTuka Moau(UKAITMOHHONW N3MEHUYMBOCTU. BapualinoHHsIi psia 1 BapualionHas kpuBasi. HopMa peakiuu npusHaka.
KonuvecTBeHHBIE U KaueCTBEHHBIC TPU3HAKU M UX HOpMa peakinu. CBOCTBa MOAUPUKAIIMOHHON N3MEHYUBOCTH.

Hacnencreennas, uiv reHOTUIIMYECKasi, ©3MEHYMBOCTh. KoMOMHATHBHAS M3MEHYHMBOCTh. Mei03 1 TT0JIOBOM MPOIECC — OCHOBA
KOMOWHATUBHOW U3MEHUMBOCTU. MyTanrioHHas u3MeHYnBOCTh. Kimaccudukanus MyTaiuii: reHHbIe, XpOMOCOMHBIE, TEHOMHBIEC.
YacroTra u npuurHbl MyTanuii. MyTtarenssie (pakTopbl. 3aKOH TOMOJIOTHYECKUX PAJIOB B HACIEACTBEHHON n3MeHunBocTy H.1.
Basuiosa.

BHesinepHas HaclieICTBEHHOCTh U U3MEHYUBOCTb.

['enetuka uenoBeka. Kapuorumn yenoBeka. OCHOBHBIE METO/Ibl TEHETUKHU YEJIOBEKA: T€HEAIOTHYECKUH, OJIM3HEIIOBbIH,
[UTOT€HETUYECKUH, OMOXUMHUYECKUM, MOJIEKYJIIPHO- TeHeTndeckuii. CoBpeMEHHOE OIpe/ielieHne TeHOTUIIA: MOJTHOTEHOMHOE
CEKBEHUPOBaHKE, FTEHOTUIMPOBaHKE, B TOM unciie ¢ nomoisto [I11P-ananu3a. Hacnencreennsle 3a001eBaHus YeJIOBEKA: T€HHbIE
007e3HU, OOJIE3HH C HACTEACTBEHHOM MPEIpacioioKEHHOCThI0, XPOMOCOMHBIE 0osie3HH. COMaTUYECKHE U TeHEPATUBHBIC MYy TAIIHH.
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CtBosOBBIC KJIETKH. [[pUHIUTIBI 310pOBOTO 00pa3a KU3HH, TUAarHOCTUKH, MPOMUIAKTUKHY U JICUCHUS TEHETHICCKUX O0JIe3HEH.
Menuko-reHeTH4eCKOe KOHCYJIbTUPOBAaHNE. 3HAYCHUE MEAUIIMHCKON T€HETUKHU B MPEIOTBPAILICHUH U JICUEHUHU T€HETHUECKUX
3a00JIeBaHUI YEJIOBEKA.

JemoHcTpanuu:

[Toptpetsi: I'. Mennens, T. Mopran, I'. ne ®pus, C.C. Yersepuxos, H.B. Tumodeen-Pecosckuii, H.U. BaBuios.

Tabnuibl 1 cxeMbl: «MOHOTHOPUIHOE CKPEIIMBAHKUE U €T0 IUTOTC€HETUYECKasi OCHOBaY», «3aKOH PACILEIICHUS U €ro
[IUTOT€HETUYECKAsI OCHOBaY», «3aKOH YUCTOTHI raMeTy, «IurudpuaHoe ckpenmBanuey, «L{lurogornyeckue 0CHOBBI JUTHOPUIHOTO
CKpeIUBaHusD», «Melno3», «B3auMoaeicTBUE alIeNIbHBIX TEHOBY, «[ ' €eHeTnUecKne KapThl paCTEHUI, d)KUBOTHBIX U YEIIOBEKaY,
«I'eHeTnKa mojuay», «3aKOHOMEPHOCTH HACIIEIOBAHUS, CLEIIJIEHHOTO € MoJoM», « KaproTunsl yenoBeka v )KUBOTHBIX», «BUJIbI
U3MEHUYHUBOCTHY, « MoaudukaloHHas U3MEHIMBOCThY, «HacnenoBanue pesyc- dakropay, «I'eHeTuka rpynn KpoBu», «MyTallnoHHas
W3MEHUYHUBOCTBY.

O6opynoBaHue: MojeIu-anmuIMKaul ~ «MOHOTUOPUAHOE  CKpELIMBAHUE,

«HenonHoe noMuHupoBanuey, « luruopunnoe ckpemmBanuey, «llepekpéct xpoMmocom», MUKPOCKOI U MUKpOIIpenapar
«/Ipozoduna» (Hopma, myTaru GopMbI KPbUILEB U OKPACKHU Tena), repOapuil «I'opox MoceBHON.

JlaGopatopHbIe U IpaKTUYECKUE PaOOTHI:

JlaGopatopHas ~ paboTta Ne 5. «3yueHue pe3yabTaToB MOHOTHOPUJIHOTO Y JUTHOPUIHOTO CKpPEUIUBAHUS Y
Jp030(UIIbl Ha TOTOBBIX MUKPOITIpENapaTax.

Jlabopatopnas ~ pabota Ne 6. «3yuenne Moau(PpUKAIIMOHHON H3MEHYNBOCTH, IOCTPOCHHUE BAPUAIIMOHHOTO Psijia U BapUAlIMOHHOM
KPUBOW.

JlabopaTtopHas paborta Ne 7. « AHaM3 MyTanuii y Apo30(uiIbl Ha TOTOBBIX MUKpOIIpEnapaTaxy.

[Tpaktuueckas padota Ne 2. «CocTaBieHre U aHAJIU3 POAOCIOBHBIX YEIIOBEKAY.

Tema 7. Cenexius opraau3mMoB. OCHOBBI OMOTEXHOJIOTUH

Cenekius Kak Hayka ¥ IIpolecc. 3apoxkIeHHUE CeIeKIMU 1 foMecTukanus. Yuenre H.M. BaBuioBa o 1ieHTpax NpOUCXOXKICHUS U
MHOT000pa3us KyJbTypHBIX pacTeHUU. [{eHTpbl MPOUCXOKIEHUS IOMAIIHUX KUBOTHBIX. COPT, MOpO/Ia, IITaMM.

CoBpeMeHHBIE METO/bl CeJeKIMU. MacCOBBI M WHIUBUAYAIBHBIM OTOOPHI B CEJEKIIUU PACTEHUN U )KUBOTHBIX. OlleHKa
sKCTephepa. bInM3KkopoACTBEHHOE CKpeluBanue — MHOpuauHr. Yuctas quaust. CKpenuBaHue YUCThIX JUHUM. ['eTeposuc, uim
rubpuaHas cuia. HepoactBeHHoe ckpemuBanue — aytopuauar. Otnanénnas rudpuausamnus u e€ ycnexu. MickyccTBeHHbIN MyTareHes
Y MOJTyYEHUE MOJUIUIONA0B. JJOCTHKEHUS CEJIEKIIMU PACTEHHH, )KUBOTHBIX U MUKPOOPTaHU3MOB.

buoTrexHosorus Kak oTpacib MPOoU3BOACTBA. | eHHas nHxkeHepus. Jtarnbl co3naanus pekomOnnanTHoi JIHK u TpaHncreHHbIx
opranu3MoB. Knerounas uHxeHepus.
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Kiterounblie KyapTypbl. MEKPOKIOHAIBHOE pa3sMHOXKEHNE pacTeHn. KiOHMpOBaHue BEICOKOIIPOAYKTUBHBIX
CEJIbCKOXO3SMCTBEHHBIX ~ OPraHU3MOB.  OJKOJOTMYECKHE U 3ThUeckue npodnemsl. MO — reHeTnueckn MOAU(PUIUPOBAHHBIE
OpPTraHHU3MBI.
JemoHcTpanuu:
[Toptpetsl: H.. BaBunos, 11.B. Muuypun, I'.Jl. Kapneuenko, M.®. 1BaHoB.
TaOmunp! u cxeMbl: kapTa «LleHTpbl TPOUCXO0XKAEHUS U MHOT000pa3usl KyJbTYPHBIX pacTeHUID, «Ilopoapl JOMAIHUX KUBOTHBIX»,
«CopTa KyJIbTypHBIX pacTeHuil», «Otnanénnas rudbpuauszanus», «Padorsr akanemuka M.®@. MBanosay, «Ilomumnonaus», «OOBEKTHI
ounoTexHosnoruny», «Kierounsle KyJIbTypbl U KIIOHUpOBaHUE», « KOHCTpyHpOBaHKE U IEPEHOC FEHOB, XPOMOCOM.
ObopynoBaHue: MYJISKU TUI010B U KOPHEIUIOAO0B TUKUX (POPM U KYJIBTYPHBIX COPTOB pacTeHul, repoapuii «CenbCcKkoX03sUCTBEHHBIE
pacTEeHU.
JlaGopatopHbIe U IpaKTUYECKUE PabOTHI:
Okckypcust «OCHOBHBIE METO/IbI U IOCTUKEHUS CEIEKIUN PACTEHUI U JKUBOTHBIX (HA CEJIEKIMOHHYIO CTaHIIUIO, IUIEMEHHYIO epMy,
COPTOMCHBITATENbHBIN YYaCTOK, B TEIUIMYHOE XO3SMCTBO, TA0OPATOPUIO arpOYHUBEPCUTETA WM HAYYHOTO LICHTPA)).

[IpoBepsiembie TPEOOBAHMS K PE3YJIHTATAM OCBOEHUSI OCHOBHOM

oOpazoBaTenpHOM porpammsl (10 kiacc)

Kopg [MpoBepsieMble NnpegMeTHbIE pe3ynbTaTbl OCBOEHUS OCHOBHOM 06pa3oBaTenbHOm
npoBepsemMoro nporpaMmmbl cpegHero obuero obpasoBaHus
pesynbTara
1 CcopMMpOBaHHOCTL 3HaHWMIA O MecTe M ponu Guonormm B CUCTEME HAy4yHOro

3HaHMA €CTEeCTBEHHbIX HayK, B (POPMMPOBaHUN COBPEMEHHON €CTECTBEHHO-
Hay4yHOW KapTWHblI MUPA N HAy4YHOro MMPOBO33PEHUS; O BKNage POCCUMNCKUX W
3apybexHbIX yyeHbix-buonoros B passButue Ouonornu;  yHKUMOHANbHON
rPaMOTHOCTM YernoBeKa AN PEeLUEHUS XXM3HEHHbIX 3agay

2 YMeHue packpblBaTb copepkaHne GUONornYecknx TEPMUHOB U MOHSTUIA: KU3HDb,
KneTka, opraHuaMm; meTabonuam (0bMeH BeLlecTB W MpeBpalleHne 3Heprum),
romeoctas (camoperynsiuusi), YpOBHEBasl OpraHuM3auusi XMBbIX CUCTEM,
camoBocnpousseneHue (penpoaykums), HacneacTBEHHOCTb, UBMEHYMBOCTb, POCT
n passutune

3 YmeHne wusnaratb Guornorvdeckne Teopum  (KNeTouHasi, XPOMOCOMHas,
MyTaunoHHas), 3akoHbl (. MeHgens, T. MopraHa, H./. BasBunosa) u yyeHus (o
LeHTpax MHoroobpasnsi U MNPOUCXOXAEHMSA KyNMbTypHbIX pacteHun H.W.
BaBwunosa), onpenensaTb rpaH1Lbl UX NPUMEHUMOCTHU K XMBbIM CUCTEMaM
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YMeHue Bnagetb mMetogamu Hay4YHOro no3HaHuA B Guonorum (Ha6n+oueH|/|e n
onncaHume XunBbiX CUCTEM, MpoLeccoB U SABMEHUN; opraHunsauuna n npoeegeHune
Ovonormyeckoro OKCMNEPUMEHTa, BblABWXEHUEe rmnoTesbl; BbldBJI1IEHUNE
3aBUCMMOCTN MeXOy wuccneagyembiMn BeJmMYnHaMU, 06bsACHEHNE NOJTy4YE€HHbIX
pe3ynbTatoB, UCMOJIb3OBAHHbIX HAY4HbIX NOHATUN, Teopvu7| N 3aKOHOB; yYMEHue
Aenatb BbiIBOAbl HA OCHOBAHMK MOJTYy4YEHHbIX pe3yanaTOB)

YMeHWe BblAeNATb CYLWECTBEHHbIE NMPWU3HaKM BUPYCOB, KIMETOK MpPOKapuoT W
9YKapWOT, OOHOKMETOYHbIX W  MHOFOKMETOYHbIX OpraHu3MoB; OCOBEHHOCTU
npoLeccoB oOMeHa BELLECTB U MPEBPALLEHUSI SHEPTUUN B KIETKe, POTOCUHTES],
NnacTU4ecKkoro M SHepreTMyeckoro obMeHa, XemMocuHTes3a, MWUTO3a, Meito3a,
ONMOAOTBOPEHMUS!, Pa3MHOXEHWS, WHOMBUAYaNbHOIO pPasBUTMS  OpraHusma
(oHTOreHes)

YMeHne MpUMEHsTb MOSyYeHHble 3HaHWA Ans OOBACHEHWs BMOoNornyeckmx
NpoLEecCoB N SBNEHWN, ANS NPUHATUS NPaKTUYECKUX PELUEHUn B NOBCEAHEBHON
XM3HM B Uensax obecneveHns Ge30nacHOCTM CBOEro 3400pOBbS M 3[0POBbA
OKpy>KaloLmX fnogen, cobnogeHns HopM rpamMoTHOrO NOBEAEHNS B OKPYXKatoLLen
NPUPOAHON cpede; NoHMMaHWe HeobXOoOUMOCTU WCMOMb30BaHWUA OOCTUXKEHWIA
COBpPEMEHHOM Guonorum n BuroTexHonoruni ans paumoHansHoro
NpPUPOAONONb30BaHNSA

YmeHune pewaTtb afieMeHTapHble reHeTn4yeckme 3agadm Ha MOHO- U ,D,VIFI/I6pI/ID,HO€
CKpelwinBaHue, cuenrieHHoe HacnegoBaHue; COCTaBATb CXeMbl MOHOFI/I6pI/I,D,HOFO
CKpewmnBaHna ana npenckasaHna HacnegoBaHuAa nNpu3HakoB y OpraHM3MoB

YMeHne BbINONHATL nabopaTopHble W npakTudeckue paboTel, cobniogatb
npaswuna npu pabote ¢ y4ebHbIM 1 NnabopaTopHbIM 060pyAOBaHNEM

YMeHMe  KPpUTMYECKM OueHMBaTb W WHTepnpeTupoBaTb  MHOpMaLNIo
Ovonornyeckoro cogepXaHus, BKIIOYAKLLY MCEBAOHAYYHble 3HaHUA U3
pasnuuHbiX uUcTtouHukoB (CMW, HayyHO-nonynspHble MaTepuanbl); aTUYeckune
acnekTbl COBPEMEHHbIX UccreaoBaHuin B Guonornm, MeamumHe, GUOTEXHOOMMK

10

YMeHue co3gaBaTb COOCTBEHHbIE MUCbMEHHBLIE U YCTHbIE COObLLEHMsT, 0600Las
OMONOrMYeckyt0  MHGOPMaLMIO M3  HECKOSIbKUX  MCTOYHMKOB,  FPaMOTHO
1crnornb3oBaTh NOHATUIHBIN annapaTt Guonoruu
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[IpoBepsiembie 3emMeHThI coaepxkanus (10 kmacc)

Koa

[NpoBepsieMbln aNeMEHT coaepaHust

Buonorus kak HayKa

11

Buonorus - Hayka o xwuBoun npupoge. Ponb Buonorum B dhopmMmpoBaHMmM COBPEMEHHON
Hay4HOW kapTWHbl MMpa. Cuctema G1onornyecknx Hayk

1.2

MeToabl NO3HaHUSA XMBOW NpUPOAbl (HabnogeHne, SKCNEPUMEHT, ONUCaHue, sMepeHue,
knaccudukaums, MogenupoBaHue, ctatnctudeckas obpaboTtka gaHHbIX)

YKnBble cuctembl n nx OopraHmnsauuma

2.1

XKueble cuctembl (Brnocuctemol) kak npegmeT ndyveHuns duonormum. Ceorictea brocmctem
1 nx pasHoobpasve

2.2

YpoBHM  oOpraHu3aummM  OUOCUCTEM:  MOJIEKYNSAPHO-TEHETUYECKUA,  KIETOYHbIN,
OpraHn3meHHbIN, NONyNsSALNOHHO-BUAOBOW, SKOCUCTEMHbINA, OMOCtepHbI

XMMUYECKNIN COCTaB N CTPOEHNE KNETKN

3.1

XNUMMYECKMIA COCTaB KNeTKU. XMMNYECKNE INTEMEHTHI: MaKpO3J1IEMEHTbI, MUKPO3JIEMEHTDI.
Boga u MUHEepalibHble BELLECTBA. (DyHKLI,l/II/I BOAbl N MUHEPAIIbHbIX BELLECTB B KIIETKE.
I'Iop,uepx(aHMe ocMoTMyeckoro 6anaHca

3.2

Benku. CocTaB 1 cTpoeHne 6enkoB. AMUHOKUCIOTLI - MOHOMepbI 6enkoB. HesameHMble
N 3aMEHUMbIE aMUHOKMCIOTbI. AMUHOKMCIOTHBIN COCTaB. YPOBHU CTPYKTypbl 6enkoBon
MoneKyrbl (NepBUYHasi, BTOpUYHas, TPETUYHAsA U YeTBEPTUYHASA CTPYKTypa). XuMunyeckue
cBowicTBa 6enkoB. bBuonornyeckue yHKUMM GENKOB.

PepmeHTbl - Buonorvdeckme katanuaatopbl. CTpoeHe doepMeHTa: aKTMBHbIA LEHTP,
cybcTpatHas cneumduyHocTb. KodepmeHTbl. ButamuHbl. OTnvuma cgepmMeHToB OT
HeopraHMYecKnx KaTanm3aTtopos

3.3

YrneBsopbl: MOHOCaxapuapl (rnoko3a, pubosa u gesokcmpnbosa), aucaxapupl (caxapoasa,
nakTo3a) u nonucaxapugpl (kpaxmarn, riMkoreH, uenntonosa). buonormyeckue yHKUMM
yrneBoJoB.

Jivnuabl:  Tpurnuuepuabl, ctepouabl, dochonmnuabl. MapodunbHO-rapodobHbIe
cBowicTBa. buonoruyeckue dpyHkuun nunugos. CpaBHeHUe yrneBonos, 6enkos 1 NMNMaos
KaK MCTOYHMKOB SHEPIM

3.4

HyknenHosble kucnotel: AHK n PHK. Hykneotuabl - MOHOMEpPLI HYKNEWHOBbLIX KUCHIOT.
CtpoeHue u pyHkumm AHK. CtpoeHue n cyHkumm PHK. AT®: cTpoeHune n dyHKLMK
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3.5

L|,VITOJ'IOI'VI9| - HayKa O KIeTKe. KneToyHas Teopwus. MeToabl N3y4eHUA KNeTokK

3.6

KneTka kak uenoctHas xmnBas cuctema. O6LUme NpM3HaKM KNEeToK: 3aMKHYyTas HapyxHas
membpaHa, monekynbl [IHK kak reHeTudeckuit annapar, cuctema cuHTesa benka

3.7

Tunbl  KNETOK: dyKapuoTuyeckas W npokapuoTuyeckas. OcCOBEHHOCTU CTPOeHMUst
npokapuoTndeckon knetku. KneTouHas cteHka GakTepuii. CTpoeHue 3yKapuoTU4ecKoi
kneTkn. OCHOBHbIE OTNINYNS PACTUTESIBHOM, XKMBOTHOM 1 FPUGHOM KIeTKM

3.8

[MOBEPXHOCTHbIE CTPYKTYPbl KMNETOK - KNeTOYHas CTEHKa, FMUKOKAINMKC, MX (QyHKUMK.
Mnasmatnyeckaa membpaHa, ee csonctea M (pyHkumu. Lintonnasma n ee opraHovabl.
OpgHomembpaHHble opraHouabl KneTku: aHgonnasmatuyeckas cetb (AIC), annapar
Fonbakn, nuaocomebl. onyaBTOHOMHbIE OpraHoOMAbl KNeTKW: MUTOXOHAPWM, nractuibl.
MponcxoxaeHwe MUToXoHApWIA 1 Nnactug. Buabl nnactng. HemeMbpaHHble opraHongbl
KNeTKn: pubocombl, KNETOYHbIV LIEHTP, PECHUYKM, XIYTUKA. YHKLIMN OPraHOMAOB KIETKM.
BkntoyeHus

3.9

Apnpo - perynsatopHbin LeHTp kneTkn. CTpoeHune sapa: sgepHas obornoyka, kapuonnasma,
XPOMaTWH, AAPbLILKO. XPOMOCOMbI

3.10

TpchrlopT BeLleCTB B KIeTKe

YKnsHegeaTenbHOCTb KNeTKn

4.1

O6mMeH BewecTB, unuM MeTabonuam. Accumunsums (Nnactuyeckuin obmeH) wu
AMCCMMUNALMS  (SHepreTudeckMn obmeH) - [OBe CTOpPOHbl eduHOro  npouecca
meTabonmama. Tunbl obmeHa BelecTB: aBTOTPOMHLIA M reTepoTpodHbIN. Porb
depMeHTOB B 0OOMeHe BeLLeCTB 1 NpeBpaLLeHUN IHEPTUN B KNETKe

4.2

dotocuHTes. CeetoBass M TemHoBasd pasbl ¢oTocuHTE3a. Peakuum doTocuHTE3a.
O dhekTUBHOCTb hoToCKMHTE3a. 3HaveHne POTOCUHTE3a AN XKN3HN Ha 3emne. BnusaHue
ycrnoBun cpedbl Ha (POTOCUHTE3 WM CMOCOObI MOBLIWEHUST €ro MPOAYKTMBHOCTM Y
KyJNbTYPHbIX pacTeHUIA.

XeMocuHTe3. XeMocuHTesupyLwme 6akrepun. 3HadyeHne XeMOCUMHTE3a AN XKU3HM Ha
3emne

4.3

OHepreTuyeckun obmeH B  kneTke. PacwienneHvne BelecTB, BblAENEHNE U
aKKyMynupoBaHMEe 3SHeprumM B KreTke. OTanbl 3HepreTudeckoro obmeHa. [nuvkonua.
BpoxeHne wn ero Buabl. KucrnopogHoe OKUCIEHWE, WM KNETOYHOE  AblXaHue.
O heKTUBHOCTL 3HEPreTn4eckoro obmeHa

4.4

Peakuun maTpuyHOro cuHtesa. [eHeTumdeckas uHopmauma n OHK. Peanusauus
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reHeTn4Yeckon MHopMaLnn B KneTke. MeHeTUYeCKun Kog 1 ero CBOMCTBA. TpaHCKpunums
- MmaTpuyHbIn cuHTe3 PHK. TpaHcnsaums - GuocuHtes 6enka. KogupoBaHne aMMHOKUCTIOT.
Ponb pnbocom B bmocuHTese Gernka

4.5

HekneTto4Hble hopmbl XMU3HW - BUPYChI. cTopusa oTkpbITA Bupycos (.U. BaHoBckun).
OcobBeHHOCTM CTPOEHUS U XusHedesaTenbHOCTU BupycoB. Bbaktepuocdparn. BonesHu
pacTeHURn, XMBOTHLIX W YeroBeka, Bbi3blBaemble BUpycamun. Bupyc nmmyHogedumumra
yenoseka (BWY) - Bo3byautens Cl10a. NMpodunaktvka pacnpocTpaHeHUs1 BUPYCHbIX
3aboneBaHun

PaamHoXeHue un nHameuayanbHoe pasButmne opraHM3mMoB

51

KneToYHbIN UMK, WAN XKU3HEHHbIN UMK KneTku. WHTepdasa u muto3. [lpouecchl,
npoTekawwune B uHTepdase. Pennukaumsa - peakums maTpudHoro cuHtesa [JHK.
CTpoeHne XxpoMocoM. XpOMOCOMHbIN Habop - kapuoTun. OunnongHbii 1 ranniongHbin
XPOMOCOMHble Habopbl. Xpomatugpl. LiuTonormyeckne OCHOBbI Pa3MHOXEHUS U
WHAMBUOYanNbHOro Pa3BMTUSA OPraHM3MOoB.

HeneHune knetkn - muto3. CTtagmm mutosa. [lpouecchl, npoucxogdlime Ha pasHbiX
cTagmsix Mutosa. buonornyecknii cmbicn MMTO3a

5.2

¢OprI pa3MHOXeHnsa OpraHn3mMmoB: becnonoe 1 nonosoe. Bwugbl ©Gecnonoro
Pa3MHOXEeHNA: aeneHue HagBoe, no4ykoBaHmne OOHO- n MHOTIOKIMETOYHBbIX,
cnopoo6pasoBaHV|e, BeretatTmBHoOe pa3MHOXEHNE. MCKYCCTBeHHoe KIoOHMnpoBaHune
OpraHmM3mMosB, ero 3Ha4deHune ana cenekumn

53

[MonoBoe pa3mMHOXeHWe, ero oTnu4ymsa ot Gecnonoro.
Menos. Ctagumn menosa. lNpouecchl, npoucxogsuime Ha ctagusix menosa. NosegeHue
XpoMocoM B Meno3se. KpoccuHroep. bnonormyecknin cmbici 1 3Ha4yeHme Mmenosa

54

MameToreHes - npouecc obpa3oBaHMsA MNOMOBbLIX KNETOK Y XMBOTHBIX. [onoBble xenesbl:
CEMEHHUKN N AUYHUKN. O6pasoBaHv|e N pas3Butne noNoBbIX KIEeToK - raMeT
(cnepmartosouna, anuekneTka) - cnepmaTtoreHe3d u ooreHe3. OCOOEHHOCTM CTpOeHus
ANLEKNEeTOK U cnepmaTo3ongoB. OnnogoTBopeHue. [NapTeHoreHes

55

WuouBnayanbHoe pasBuTue (OHTOreHes). OMOpuoHanbHoe pasBuTue (aMOpuoreHes).
OTanbl 3MOpUOHaNbLHOro PasBUTUS Y MO3BOHOUHbBIX XKMBOTHBIX: ApOOneHue, racTpynaums,
opraHoreHes. lMocTambpuroHanbHoe pa3BuTue. Tunbl NOCTIMOPUOHANBHOIO Pa3BUTUA:
npsiMoe, HenpsiMoe (NMYMHOYHOE). BrinsHue cpefpl Ha pasBuTME OpraHn3moB; hakTopsl,
CMOCO6HbIe BbI3blBaTb BPOXAEHHbIE YPOOCTBA.

PocT n passutne pacteHnin. OHTOreHes LBETKOBOIO PacTeHUs: CTPOEHUE CEMEHN, cTagum
pas3BuUTKS
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HacneacTtBeHHOCTb M MU3BMEHYMBOCTb opraHmn3moB

6.1

Mpeometr n 3apgaum reHeTuku. Wctopusa pasBuTua reHeTuku. Bknag poccumnckmx u
3apybexHbIX YYeHbIX B pa3BuTue reHeTukn. Metoabl reHeTuku (rMbpuaonornyeckui,
LMTOrEHETUYECKNA, MONEKYNApPHO-reHeTnyecknin). OCHOBHblE TeHeTUYeckue MOHATUSA.
"eHeTu4eckas cMMBOMMKa, UCNONb3yemMas B CXemMax CKpeLLMBaHUN

6.2

3aKkOHOMEPHOCTM  HacnegoBaHMs  MpPU3HAKOB, yCTaHoBreHHble [.  MeHaenewm.
MoHormbpugHoe ckpewmBaHme. 3akoH eguHoobpasusi rMOpuaoB MEPBOro MOKOMEHMS.
MpaBuno goMuMHMpoBaHMs. 3aKOH pacLlenfieHnss Npu3HakoB. ['MnoTesa YNCTOThl ramMer.
MonHoe n HenonHoe AOMUHUPOBAHME.

OurnbpunaHoe  ckpelimBaHue. 3akOH HE3aBMCMMOINO HacrnedoBaHUSA  MPU3HAKOB.
LinToreHeTnyeckne  OCHOBbI  AUrMOpUOHOrO  ckpewmBaHuda.  AHanusupylouwiee
ckpewmBaHue. Mcnonb3oBaHve aHanu3upyrowWero CKpewuBaHusa Ang onpeneneHus
reHoTuna ocobu

6.3

CuenneHHoe HacrnegoBaHue npu3HakoB. Pabota T. MopraHa no cuenneHHoMY
HacnegoBaHWO reHOB. HapylueHue cuenneHusi TeHoB B pe3ynbTaTe KPOCCUMHroBepa.
XpOMOCOMHas Teopus HacneaCTBEHHOCTU. 'eHeTMYeckne kapThbl.

"eHeTuka nona. XpoMocomHoe onpegerneHue nona. AyTocoMbl 1 NOSIOBbIE XPOMOCOMBI.
flomMorameTHblEe U reTeporameTHble opraHM3Mbl. HacrnegoBaHue NpyM3HakoB, CLEMMEHHbIX
C nornom

6.4

M3ameHunBocTb. Buabl M3MEHYMBOCTM: HEHaAcneAcTBEHHAs W HacneAcTBeHHasi. Ponb
cpeabl B HeHAcneACTBEHHOM W3MEHYMBOCTW. XapakTepucTuka MOANMUKALMOHHON
M3MeHYMBOCTU. BapmnaunoHHbIn psa u BapnaynoHHas kpmeas. Hopma peakuuu npusHaka.
KonuyecTBeHHble M KayeCTBEHHble TMPU3HAKM U WX HopMa peakumn. CBoKCTBa
MOoANUKaALUOHHON U3MEHYNBOCTH

6.5

HacnepactBeHHas, unu reHoTunn4eckasi, UamMeH4MBocTb. KomMObuHaTuBHAA U3MEHYMBOCTD.
Melo3 1 nonoBoW npouecc - OCHoBa KOMOWHATMBHOW M3MeHYMBOCTU. MyTaumoHHas
nameH4MBocCTb. Knaccudmkaunsa mytauun: reHHble XpOMOCOMHbIE, reHOMHble. YacToTa 1
NpuyYnHBl  MyTauun. MyTareHHble akTopbl. 3aKOH FOMOMNOrMYeckMx psgoB B
HacneacTBeHHOW namenuymsoctn H.W. BaBunosa

6.6

leHeTuka uYenoseka. Kapuotun 4denoBeka. OCHOBHble METOAbl TFEHETUKU 4YeroBeka:
reHearnornyeckuit, GnmMsHeLOBbIi, LUUTOreHeTUYECKUid, BUOXUMUYECKUIA, MOSEKYNSIPHO-
reHeTU4eCKuii. CoBpemeHHoe onpeneneHne reHoTuna: NofHoreHoMHoe
CeKBEeHMpPOBaHWe, reHoTUNMpoBaHWe, B TOM u4ucrie ¢ nomoulbio [MLP-aHanusa.
HacnepncteeHHble 3a6oneBaHns Yenoseka: reHHble 6omnesHn, 6onesHn ¢ HacrneacTBeHHOM
npeapacrnonoXeHHOCTbIO, XPOMOCOMHble 6GonesHu. ComaTudeckue U reHepaTuMBHbIE
MyTaumu. MprHUMNbLI 300POBOro 06pasa XW3HW, ONarHOCTUKKN, NPOMUNAKTUKM U NeYeHUs
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reHeTnyeckux OGonesHen. Meguko-reHeTu4eckoe KOHCYJ1IbTUpOBaHMeE. 3HayeHune
MEONLMHCKON TeHEeTUKN B npegoTepawieHnn n nedvyeHnn reHeTun4vecknx 3aboneBaHum

yenoseka
7 Cenekumsa opraHmamoB. OCHOBbI BMOTEXHOMOrMK
7.1 Cenekums kak Hayka un npouecc. 3apoxageHue cenekumm n goMmecTtukaums. Yyernne H.U.

BaBunoBa o LeHTpax NPOUCXOXAEHNUS U MHOrooBpasusi KynbTypHbIX pacTeHuid. LieHTpbl
MPOVCXOXAEHUS AOMaLUHMX XMBOTHbIX. COpT, Nopoaa, WTamMm

7.2 CoBpeMeHHble MeToabl cenekuun. MaccoBbii U MHAMBMAYaAmNbHbBIA OTOOPLI B CEeneKkuun
pacteHuin un xmBOTHbIX. OueHka akcTepbepa. bnuskopoacTBeHHoe ckpelwuBaHue -
MHOpUANHr. Ynctas nuHua. CkpelwmBaHue YUCTbIX NUHUIA. [eTeposuc, unu rmbpmuaHas
cuna. HepoacTeBeHHoe ckpelwmBaHue - ayTopuauHr. OToaneHHas rubpuamsaums u ee
ycnexu. VIckyCCTBEHHbIM MyTareHe3 1 nonyveHne nonvnionaos. [JOCTUXKeHUs cenekumnm
pacTeHuUi, XXMBOTHbIX N MUKPOOPraHN3MoB

7.3 BrnoTtexHonorua kak otpacnb npousBoAcTBa. [eHHas WHxXeHepus. 3Tanbl CO3[4aHUS
pekombuHaHTHoM [IHK 1 TpaHcreHHbix opraHn3moB. KneToyHas nHxeHepus. KneToyHble
KynbTypbl. MukpoknoHansHoe pasmMHOXeHne pacTeHnn. KnoHuposaHue
BbICOKOMPOAYKTUBHbIX CENbCKOXO3ANCTBEHHbIX OPraHM3MOoB. JKOMOrNYeckne 1 aTudeckne
npobnemsbl. FTMO - reHeTnyeckn MoaMUUNPOBaHHbIE OPraHU3Mbl

11 KJIACC

Tema 1. DBorOIIMOHHAST OMOIOTUS

[IpennochUIKu BO3HUKHOBEHHS SBOJIIOITMOHHON TCOPUH. DBOIIOIMOHHAS TCOpHsI M €€ MeCTO B OMoyIoruu. BiusitHue 3BOTIOIMOHHOM
TEOPHUH Ha Pa3BUTHE OMOJIOTHHU U APYTUX HAYK.

CBueTeIbCTBA DBOJIIOUH. 11aJI€OHTOIOrMUECKHE: TOCIEIOBATSIBbHOCTD HOSBICHNS BUIOB B AJICOHTOJIOTHYECKOM JIETOINCH,
nepexoiHbie popMbl. buoreorpaduyeckue: cxoacTBO U paziuune GayH v Gpjaop MaTepUKOB U OCTPOBOB.

DOMOPHUOTIOTUYECKHE: CXOACTBA U Pa3INUUs SMOPUOHOB Pa3HBIX BUJIOB MO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKUE:
TOMOJIOTHYHBIC, AHAJIOTUYHBIC, pyJUMEHTAPHBIEC OpPTraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHYECKUE: CXOJCTBO MEXaHU3MOB
HACJIEJICTBEHHOCTH M OCHOBHBIX METAa0OINYECKHUX MyTEH Y BCEX OPTaHU3MOB.

OpomonnonHas Teopus Y. Jlappuna. [IpeanochUiku BOSHUKHOBEHUS JapBUHU3MA. [[BIKYIIIME CUJTBI DBOJIIOIIMA BUJIOB  T10
JapBuny (M30BITOYHOE PA3MHOXKEHHE MPH  OTPAHUUYCHHOCTH  PECypCOB, HEONpenenEéHHas U3MEHYMBOCTh, 00ph0a 3a
CYIIIECTBOBAHUE, €CTECTBEHHBIA OTOOD).
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Cunrernueckas teopus 3Bosroruu (CTI) u e€ ocHoBHBIE NoN0)keHUsI. MukposBomtonus. [lonynsuusa kak equHuIa BUAa U
HBOJIIOLIUN.

JIBmokytiue cuibl (haKTOpbl) SBOMIOIMH BUIOB B IpUpoe. MyTallMOHHBIN MPOIECC ¥ KOMOMHATHBHAS HU3MEHYUBOCTb.
[TonynssurOHHBIE BOJHBI U Apeil( reHoB. M30asuus 1 MUrpanms.

EctectBeHHbII1 0TOOp — Hanpasisonuil GpaxTop 3Bosouuu. GopMbl €CTECTBEHHOTO 0TOOpA.

[Tpucnoco0neHHOCT, ~ OpPraHM3MOBKaK pe3yibTar 3Bojtouuu. I[Ipumepsl npucnocoOiaeHuit y opranu3mMoB. ApoMopdo3bl U
UMO0-aJal Tl H.

Bun u Bunoo6pasosanue. Kputepun Buga. OcHoBHBIE (hOpMBI BUA000pa30BaHUs: reorpaguueckoe, 3K0JI0rH4ecKoe.

MakposBodtonusi. Popmbl ABOJIIONMH: (prleTHYecKas, JIWBEPreHTHas, KOHBepreHTHas, napauienabHas. HeobpatumocTs
SBOJIIOIHH.

[IpoucxoxeHne OT  HeCHeUaIu3UpPOBAHHBIXIIPEAKOB. [Iporpeccupyromias cnenuanu3anys. ATanTUBHAS pagdaiius.
JemoHcTpanuu:

[Toptpersr: K. JIunnen, X.b. Jlamapk, Y. lapsun, B.O. Kosanesckuii, K.M. bap, 3. I'exkkens, ®. Mromnep, A.H. Ceseprios.
Tabnuibl 1 cxeMbl: «Pa3BUTHE OPraHUYECKOr0 MHUpa Ha 3emiie», «3apOIbllliy TO3BOHOYHBIX )KUBOTHBIX)», « ApXEONTepUKC», «DOopMBI
OOpBOBI 32 CYyIIECTBOBAHUEY,

«EctectBenHbIl 0TOOP», «MHOroo0pa3ue copToB pacTeHuin», « MHOrooOpasue nopoa )KUBOTHIX», «llomymsummny, «MyTauuoHHas
U3MEHYUBOCTHY, «ApoMop(]O3bD»,

«mmoananTanuny, «O01Ias aereHepanus», «/[Brwkyiiyre cuiibl 3Bomonuny, «Kapra- cxema wapmpyTa myTemecTBus Y.
Hapsunay, «bopn0a 3a cymectBoBanue», «I[IpucnocodseHHOCTh Opranu3mMoBy, «I'eorpaduueckoe BunooOpazoBaHue»,
«IKOJIOTHYECKOE BU1000pa30BaHHE.

O0opyaoBaHue: KOJJIEKINS HACEKOMBIX C pa3JIMYHBIMU TUIIAMU OKPACKH, HA0OP IJI0JI0B U CeMsIH, KosuteKuus «l[puMepsl 3aUTHBIX
IPUCIIOCOOICHUHN Y )KUBOTHBIX», MOJIeNIb « OCHOBHBIE HANPaBJICHUS 3BOIIOLMIY, 00BbEMHas Mozeb «CTpoeHHe TOJIOBHOTO MO3Tra
IIO3BOHOYHBIX).

buoreorpapuyeckas kapta Mupa, KosueKius «DopMbl COXPaHHOCTH HCKOMAEMBbIX )KUBOTHBIX M PACTEHUI», MOJIEIb allUIMKALUs
«IIepekpéct xpoMocoM», BIIaXKHbIE Mpenapathbl «Pa3BuTre HACEKOMOToy», «Pa3BUTHE JIATYIIKWY, MUKpOIIpenapar

«JIpozoduiia» (Hopma, myTaruu GOpMbI KPbUTHEB U OKPACKHU TEJa).

JlaGopaTopHbIe U MPAKTUYECKHE padOThI:

JlaGoparopnHas pa6ota Ne 1. «CpaBHeHHE BUIOB 10 MOP(HOJIOTUUECKOMY KPUTEPHUION.

JlabopaTtopHas padora Ne 2. «OmnucaHue MNPUCTIOCOOJIEHHOCTH OpraHu3Ma U €€ OTHOCUTEIBLHOTO XapaKTepay.

Tema 2. BO3HUKHOBEHUE U Pa3BUTHUE KU3HU HA 3eMJIe
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JloHay4HbI€ MPEICTABICHUS O 3aPOKICHUM XKU3HHU. HayuHble TMIOTE3b BOSHUKHOBEHUS AKU3HU Ha 3emile: aOMOTEeHE3 U MaHCIEPMUsl.
Xumudeckas 3BOJIONUS. AOMOTeHHBI CUHTE3 OPTaHUYECKUX BEIIECTB U3 HEOPraHUYECKHUX. DKCIEPUMEHTAIBLHOE OATBEPKICHUE
XUMHUYECKOH 3Bomtonnu. HauanbHble 3Tamnel Ononornyeckoit ssomonun. [ unoreza PHK-mupa. ®opmupoBanre MeMOpaHHBIX
CTPYKTYP U BOBHUKHOBEHHE MPOTOKJIETKU. [IepBbie KiieTkn 1 ux 3Bomonusa. ©opMHUpOBaHHE OCHOBHBIX I'PYIII )KUBBIX OPTaHU3MOB.
PaszButue xu3Hu Ha 3emiie 1o 3paM u nepuoaam. Karapxein. Apxernckas U npoTepo3oiickas 3pbl. [laneo3olickas spa u €€ nepuobl:
KeMOPHUICKHI, OPJOBUKCKUM, CUITYPUNUCKUH, T€BOHCKHM, KAMECHHOYTOJIbHBIN, IIEPMCKUM.

Me3o30HcKas 3pa U €€ NMePUobl: TPUACOBBIN, FOPCKUNA, METTOBOM.

KaitHo30licKkas 5pa u €€ nepuobl: MaJIEOr€HOBbIN, HEOT€HOBBIN, AHTPOIIOTEHOBBIN. XapaKTEepUCTUKA KIMMATa U F€OJIOTHYECKUX
npoiieccoB. OCHOBHBIE ATaIlbl 3BOJIOLNUU PACTUTEIBHOTO U dKUBOTHOTO MUpPa. ApoMop(h03bl Y paCTEHUHN U )KUBOTHBIX.

[losiBneHKe, pacuBET U BBIMUPAHUE TPYIII )KUBBIX OPTaHU3MOB.

CucremMa OpraHM4eCcKOro MUpa Kak OTPa)XEHUE dBOIONMUU. OCHOBHBIE CHCTEMATUYECKUE TPYIIIIBI OPTaHU3MOB.

OBOJIIOLMA YEJIOBEKA. AHTPOIIOJOTHS Kak Hayka. Pa3BuTume npeacTaBiIeHHH O IPOMCXOKICHUH YelOBeKa. MeToabl n3ydyeHus
anTponorene3a. CxoACTBa U pa3/Inuns YEJIOBEKA U )KUBOTHBIX. CHCTEMAaTHYECKOE MOJI0KEHUE YETOBEKA.

JBrokymue cuisl ((hakTophl) anTponoreHesa. HacineacTBeHHas NBMEHUYMBOCTD U €CTECTBEHHBIN 0TOOp. OOIIECTBEHHBIN 00pa3 )KU3HHU,
M3TOTOBJIEHUE OPYAUN TPYJa, MBILIJICHUE, PEYb.

OCHOBHBIE CTAINU ¥ BETBU 3BOJIIOLIMYU YEIOBEKA: aBCTPAIONUTEKH, HemoBeK yMenbiid, YenoBek npsimoxoasmmn, YenoBek
HeaHJepTanbCckuil, YenoBek pasymubiid. Haxoaku HckomaeMbIX OCTaTKOB, BPEMsI CYLIECTBOBaHUsA, 00JIaCTh PACIPOCTPAHEHUS, 00BEM
rOJIOBHOT'O MO3Ta, 00pa3 KU3HU, OPYIUS.

UYenoeueckue packl. OCHOBHBIE OOJBIIINE PAChl: €BPONEOUIHAS (€Bpa3uiicKas), HeTPO-aBCTPATIONIHAS (9KBATOpUATIbHAS),

MOHTOJIOU THAA (a3UaTCKO-aMepUKaHCcKast). UepThl MPUCTIOCOOTICHHOCTH MPEACTABUTENCH YETOBEUECKUX Pac K YCIOBUSIM
cyuiectBoBaHus. EMMHCTBO yenoBeueckux pac. Kpurrka pacusma.

JlemoHCTpanumu:

[Toptpetsl: @. Penn, JI. ITactep, A.W. Onapun, C. Munnep, I'. FOpu, Y. JapBuH.

Tabnuiel u cxembl: «Bo3HukHoBeHHEe COJTHEUHON CHUCTEMBD», «Pa3BuTHE OpraHnyeckoro Mupay, «PactutenbHas KJIeTKay,
«JKuBoTHas kierka», «[Ipokapuornueckas kietka», « COBpEMEHHAas CHCTEMa OPraHUYECKOro MUpa», « CpaBHEHNE aHATOMHYECKUX
YepT CTPOCHHMS YETIOBEKA U YEIOBEKOOOPa3HbIX 00€3bsiH», « OCHOBHBIE MECTA MAJIEOHTOJIOTMYECKUX HAXOJA0K MPEJKOB COBPEMEHHOTO
yesioBekay, «IpeHemue moan», «Ipesaue moan», «IlepBeie COBpeMEHHBIE JTHOAN», «HEIOBEUECKUE PACHD.

Oo6opynoBanue: Mmyssiku «IIpoucxoxaenne yeaoBeka» (OI0CTbl aBCTPATIONUTEKA, MUTEKAHTPOIIA, HeaHAepTalblla, KPOMaHbOHIIA),
CJIETIKU MJIM U300paKeHUsl KAMEHHBIX OpYAUM MePBOOBITHOIO YelIOBEKa (KaMHU-YOIIEphl, pyousia, ckpediia), reoXpoHOJIOrHuecKas
Tabnuia, KOJUIeKIus «@opMbl COXPAaHHOCTH MCKOIIAeMbIX )KUBOTHBIX U PACTECHUI.
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JlaGopaTopHbIe ¥ MPAaKTHYECKUE pabOTHI:
[Ipaktueckass pabora Ne 1. «M3ydeHHe HMCKOMAEeMbIX OCTATKOB PACTEHUU M )KMBOTHBIX B KOJUICKIIHSIX).

DKCKypcusi « IBOJIONMS OPraHUYECKOTO MUpa Ha 3eMJyie» (B €CTECTBEHHO-HAYUHbBIA UM KPACBETUECKHUM My3ei).

Tema 3. Opraausmsl U OKpyKarolas cpeaa

DKoNOorus Kak HayKa. 3a1aud U pa3/ielibl SKOJOTHH. METOIbl SKOJIOTUUECKUX UCCIEA0BAHUN. DKOJIOTUYECKOE MUPOBO33PEHHE
COBPEMEHHOT0 YEJIOBEKA.

Cpenbl 0OUTaHMSI OPraHU3MOB: BOJHAsS, HA3EMHO-BO3IyIIIHAs, IOYBEHHAs, BHYTPHOPTraHU3MEHHAs.

Okonoruueckue paxtopsl. Knaccudukamus sxonornyeckux (HpakTopos: abuoTuyeckue, OMOTUUECKUE U aHTpoIoreHHsle. [leiictBue
HKOJIOTUYECKUX (PAKTOPOB HAa OPraHU3MBI.

AOuotuueckue HakTopbl: CBET, TEMIIEpATypa, BlaxxHOCTh. Dotonepuoausm. [IprucnocobneHust opraHu3MoB K JICHCTBUIO
abnotnyeckux (pakTopoB. buonornueckue puTMBl.

buotnueckue paktopsl. Buabsl 6MOTHUECKMX B3aUMOJACHCTBUI: KOHKYPEHIUS, XUITHUYECTBO, CUMOHO03 U ero Gopmel. [Tapazutusm,
KOOMEpALHsl, MyTyaJli3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HAXJIEOHMYECTBO). AMEHCAIN3M, HEUTPpAIU3M. 3HaUYeHUEe OHMOTHYECKUX
B3aMMOJICUCTBUI  JJI1  CYLIECTBOBAHUA  OPraHU3MOB B MIPUPOJHBIX COOOIIECTBAX.

DKOJIOTUYECKUE XAPAKTEPUCTUKHU NOMYJANMU. OCHOBHBIE ITOKA3aTEIN MOIYJISIUN: YUCIEHHOCTD, INIOTHOCTD, POKAAEMOCTb,
CMEPTHOCTb, IPUPOCT, MUTpaus. [[nHaMuKa YMCIEHHOCTH MOMYJISILIUKA U €€ Peryssuus.

JemoHcTpauuu:

[Toptpetsl: A. I'ym6onbar, K.®. Pynbe, D. I'ekkensb.

Tabnuib! 1 cxembl: kapta «IIpupoanbie 30Hb1 3eMiany, «Cpeabl 00uTaHust Opranu3MoBy, «Dotonepuoauzmy, «llomymsuny,
«3aKOHOMEPHOCTH POCTa YNUCICHHOCTH MONYJIAIUU HHPY30pUU-TYyhenbkn», «IlumieBbie nenm.

JlabopaTopHbIe U MPaKTUYECKUE pabOTHI:

Jlabopatopnas ~ pabota Ne 3. «Mopdonoruaeckue 0COOEHHOCTH pacTeHul U3 pa3HbIX MECT OOUTAHUS.
JlaGopatopHas pabota Ne 4. «BnusiHre CBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJICyCay.

[Tpaktrueckas padota Ne 2. «Iloicy€T MIOTHOCTH NOMYJISIUI pa3HbIX BUJOB PACTCHUID.

Tewma 4. Coo01iecTBa 1 SKOJOTUYECKUE CUCTEMBbI

Coo01ecTBO OpraHu3MoB — OuoneHo3. CTpyKTypbl OMOLIEH03a: BUI0Bas, IPOCTPAHCTBEHHAs, Tpopuueckas (nmumieBas). Bubi-
noMUHAHTEL. CBsA3U B OMOIIEHO3E.

DKoJioruueckue cuctemsl (3kocuctemsl). [TonsiTue 00 sxocucteme u 6roreorieHoze. DyHKIMOHATIBHBIE KOMIOHEHTHI 9KOCUCTEMBI:
IPOAYLEHThI, KOHCYMEHTBI, pelylleHTbl. KpyroBopoT BeliecTB U MOTOK YHEPTHH B 3KocucTeme. Tpoduyeckue (MUIIEBbIE) YPOBHU
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skocucteMsl. [IumeBsie nenu u cetu. OCHOBHBIE MOKA3aTeNM YKOCUCTEMBI: OMoMacca, MPOAYKIIHs. DKOJIOTUIECKUE MTUPAMUJIbIL:
IPOIYKLUNH, YUCIEHHOCTH, OnoMacchl. CBOMCTBA SKOCUCTEM: YCTOMYMBOCTh, CAMOPETYJIALHNS, pa3BuTHe. CyKUeccusl.
[TpupoaHbIe SKOCUCTEMBI. DKOCUCTEMBI 03P U PEK. DKOCHCTEMA XBOMHOTO WM IIUPOKOJIUCTBEHHOTO Jieca. AHTPOIIOI€HHbIE
HKOCUCTEMBI. ATPO3IKOCHCTEMBI. Y pO03KOCUCTEMBI. broIOrnyeckoe u X03s1ICTBEHHOE 3HAYEHUE arpo3KOCHCTEM U YPOOIKOCUCTEM.
buopaznooOpasue kak hakTop ycTOWYUBOCTH 3K0cucTeM. CoxpaHeHUEe OMOJIOTUYECKOT0 pa3Hoo0pasus Ha 3emiie.
VYuenue B.U. Bepuanckoro o 6uocdepe. I'panuiisl, coctaB u ctpykrypa ouocdepsi. XKupoe BemiectBo u ero ¢pyHkunu. OcodeHHOCTH
ouocdepsl Kak riaodabHOM 3KOCUCTEMBI. JIMHaMU4YecKkoe paBHOBECHE U 0OpaTHas CBsI3b B Orocdepe.
KpyroBopoThI BeiecTB 1 OMOr€OXUMHUYECKUE LIUKIIBI 3JIEMEHTOB (Yriepo/ia, a30Ta).
3oHanbHOCTH Ouochepbl. OCHOBHBIE OMOMBI CYIIIH.
YenoseuecTBo B Onocdepe 3emiin. AHTPONIOT€HHbIE U3MEHEHUS B Onocdepe.
['1o6anbHbBIE 3KOJIOTHYECKUE TPOOIIEMBI.
CocymiecTBoBaHUE IPUPOIBI U YyesioBeuecTBa. CoxpaHeHrne OMopa3zHooOpa3rs Kak OCHOBa ycTolunBocTH Ouocdepnl. OcHOBa
PalMOHAJIBHOTO YIIPABJICHUS TPUPOIHBIMU PECYPCaMU U UX UCIIOIb30BaHue. JloCTHXKEHUsI OMOJIOTUY U OXpaHa MPUPOJIBI.
JemoHcTpanuu:
[Toptpetsr: A./lxk. Tencnu, B.H. Cykaués, B.1. Bepnaackuii.
Tabnuup! u cxemsl: «llumessienienn», «broneHo3: coctaB U CTpyKTypa», «lIpupoansie coobmecTBay, «Llenu nutanus»,
«IJkonoruyeckas nupamugay, «buocdepa u uenoBek», « IKOCUCTEMA IUPOKOIUCTBEHHOTO JIeca», « IKOCUCTEMA XBOMHOTO JIECAY,
«buoneno3 Bogoéma», « ArporieHo3», «[[puMepHbIe aHTPOMIOTE€HHBIE BO3JICHCTBUS HA IPUPOAY», « BakHelIlIne HCTOYHUKHU
3arpsi3HEHUS BO3/yXa U TPYHTOBBIX Bo/», «[louBa — BaxHeias cocrapistonias ouochepsny, «DakTopsl erpagalnu MouB»,
«ITapaukoBsIit apPexT», « DakTophl paANOAKTUBHOTO 3arpsizHeHust Onocheps», «O01as cTpykrypa ouochepsi», «Pacrpocrpanenue
*Ku3HH B Ouochepey, «O30H0BbIHN 2kpad Ouochepsn», «KpyroBopot yriepoaa B 0uochepe», «KpyroBopor azota B IpUpOIEH.
O6opynoBaHue: MoIeIb-anTuIMKanus « Tunmudabsie OUOIIEeHO3bI», TepOapuii «PacTuTenbHbIe COOOIIECTBaY, KOJIESKIINN «BHOIIEHO3Y,
«BpenuTtenu BaKHEHUITUX CETbCKOXO3IUCTBEHHBIX KYIbTYP», FepOapuu 1 KOJUICKIIMU PACTCHUM U )KUBOTHBIX, TPUHAJICKAIIINE K
Pa3HBIM SKOJOTHYECKUM IpymiaM oaHoro Buaa, Kpacnas kaura Poccuiickoin @enepanniu, n300paxeHus: OXpaHsIEeMbIX BUJIOB
pAaCTEHUH U )KUBOTHBIX.

[IpoBepsiembie TpeOOBAHMS K PE3yJIbTaTaM OCBOEHUSI OCHOBHOM

obOpaszoBaTenpHOM porpaMmsbl 11 kiacca

Koa MpoBepsieMble NpegMeTHble pe3ynbTaTbl OCBOEHMSI OCHOBHOM 06pasoBaTenbHoOM
NnpoBepsemMoro nporpaMmmbl cpegHero obuero ob6pasoBaHusi
pesynbTaTa
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CdopMMpOBaHHOCTb 3HaHWIA O MecTe U ponu GuosiorMM B CUCTEME Hay4YHOro
3HaHWS E€CTECTBEHHbIX HayK, B (DOPMUPOBAHUM COBPEMEHHON €CTECTBEHHO-
Hay4HON KapTWHbI MUpa U Hay4YHOTrO MUPOBO33PEHUS; O BKMaAe POCCUICKMX W
3apybexHbIX YYeHbIX-GMONoroB B pas3BuTMe Guonornv;  dyHKUMOHArbHOW
rPaMOTHOCTM YenoBeKa Ans peLleHnst X)KU3HEHHbIX 3aday

YMeHue packpbiBaTb cofepxaHue OBuonorndeckux TEPMUHOB U MOHATUIA: BUA,
nonynaumsa, reHodoHa, 9BONOUUA, ABWXYLIME CUnbl (PakTopbl) 3BOMIOLMM,
np1cnocobneHHOCTb OpraHnM3moB, BMAoobpa3oBaHue, aKosornyeckme akTopsl,
aKocuctema, MpOAYLEHTbl, KOHCYMEHTbl, pedyueHTbl, LUenu nuTaHus,
aKonornyeckas nupamuaa, bmoreoreHos, buocdepa

YMeHune nsnaratb Gruonornyeckme teopum (3BontoumoHHas Teopusa Y. [apsuHa,
CUHTETMYEeCKas Teopus 3BOMOLMKN), 3aKOHbI U 3aKOHOMEPHOCTU (3apoabilleBoro
cxogctBa K.M. Bapa, yepenoBaHus rmaBHbIX HanpaBneHUW U nyTen 3BONoUUM
A.H. CeBepuoBa, y4eHus o buocdepe B.N. BepHaackoro), onpeaenstb rpaHuvLbl
NX MPUMEHNMOCTH K XXMBbIM CUCTEMaMm

YMeHve Bnagetb MeTogamMu Hay4yHOro no3HaHwst B ©uonoruu (HabnogeHve wm
OMUCaHWE XUBbIX CUCTEM, NMPOLECCOB U SABMEHWW; OpraHusauus U nposeaeHune
6uonornyeckoro 3KCMEepPUMEHTA, BblABWXeHne rmnoTessbl; BblsIBNEHne
3aBMCUMOCTM MeXay wuccrnegyembiMyM BeENUYMHAMMK, OOBACHEHME MNOSTyYEHHbIX
pes3ynbTaTtoB, MCMOJb30BaHHbIX HAYYHbIX MOHATUNA, TEOPUA U 3aKOHOB; YMEHMEe
AenaTtb BbIBOAbl HA OCHOBAHUWN MNOMyYEHHbIX Pe3ynbTaToB)

YMeHue BblensiTb CyLLECTBEHHbIE NPU3HAKN CTPOEHUsI BUONOrMYeckux 06 bEKTOB!
BMAOB, MOMynAUMIA, NPOAYLEHTOB, KOHCYMEHTOB, PeayLEHTOB, G1MOreoLeHO308B 1
3KocucTeMm;  0COBEHHOCTM  MPOLECCOB  HACMeOCTBEHHOW  M3MEHYMBOCTY,
€CTeCTBEHHOro oT6opa, BUA00GPa30BaHWs, MPUCIOCOGNEHHOCTU OpraHU3MOB,
[eNCTBUS 3KOMOrMyecknux pakTopoB Ha OpraHM3Mebl, MepeHoca BELLEeCTB U NoToka
3HEprMM B 9KOCUCTEMAaX, aHTPOMOreHHbIX W3MEHEHW B 3KOCMCTeMax CBoOei
MECTHOCTH, KPYroBOpOTa BELLECTB U G1OreoXMMMYECKMX LIMKIOB B Bruoctepe

YMeHne MpuUMEHsITb MOSyYeHHble 3HaHWA Ans 00bACHeHWs Buonormvecknx
NpoLLeCCoB U ABNEHUN, ANA NPUHATUA NPAKTUYECKUX PeLLIeHUn B NoBCEAHEBHON
XM3HM B Uenax obecneyeHns Ge3onacHOCTM CBOEro 340pOBbA WM 300pPOBbS
OKpYy>KaloLLMX nogen, cobnogeHns HOpM rpamoTHOrO NOBEAEHNS B OKPYXatoLLen
nNpuvpogHou cpefe; MOHWMaHMe HeobXOoOUMOCTU WCMONb30BaHUSA OOCTWDKEHWUN
COBpPEMeHHOI Bronormn Ans paunoHanbHOro NPUpPoAonorb30BaHNs

YMeHne pellatb aneMeHTapHble OGuonornyeckne 3agayun, COCTaBMSATb CXEMbl
nepeHoca BeLLEeCTB 1 3HEePrnM B 3KOCMCTEMaX (Lenu nuTaHus)

23



YMeHue BbINOMHATL NabopaTopHble W MpakTudeckue paboTbl, cobniogaTb
npaeuna npu pabote ¢ y4ebHbIM 1 NabopaTopHbIM 060pyaoBaHMEM

YMeHne  KpUTMYECKM OueHMBaTb W WHTEpnpeTupoBaTb  MHOpMaLuio
OvonorMyeckoro codepXKaHus, BKMOYAKLWYH MCEeBAOHAYYHbIE 3HaHMA U3
pasnu4yHbiX UcTouHnkoB (CMW, Hay4YHO-nonynspHble MmaTepuarnel); paccmaTpmBaTb
rnobanbHble 3KoMormyeckne npobnembl COBPEMEHHOCTW, bopMupoBaTb MO
OTHOLLIEHMIO K HUM COBCTBEHHYIO MO3MLMIO

10

YMmeHune cosgaBaTb COBCTBEHHbIE MUCbMEHHbIE U YCTHble coobLyeHns, obobLias
Buonornyeckyto  MHMOPMAUUIO U3 HECKOSMbKUX  UCTOYHWKOB,  PaMOTHO
ncnonb3oBaTh NOHATUIHbLIN annapaTt Guonormuu

[IpoBepsiembie 31emMeHThI coaepxkanus (11 kmacc)

Koa

[MpoBepseMbIi aNeMeHT coaepXKaHus

3OBontounoHHas buonorus

11

3BOSIOLMOHHAS TEOPUS U ee MecTo B Guonoruu.

CeupeTtenbcTBa aBosnouun. [laneoHTonornyeckme: nocrneaoBaTeNlbHOCTb MOSIBNEHUS!
BMOOB B MarfileoOHTONIONMYECKON NeTonncu, nepexodHble opMbl. Broreorpadguyeckue:
CXOACTBO M pasnuuve cayH M ¢rop MaTepUKOB U OCTPOBOB. OMGpUOSIOrMyeckme:
CXOOCTBa M pasnuMums 3MOPUOHOB pasHblX BWOOB MO3BOHOYHbIX. CpaBHUTENbHO-
aHaTOMWUYECKMEe: FOMOJSOrMYHbIE, aHanornyHble, PyAUMEHTapHble OpraHbl, aTaBU3Mbl.
MorneKynsipHO-6MOXMMUYECKME: CXOACTBO MEXaHW3MOB HAcneACTBEHHOCTM U OCHOBHbIX
MeTabonuyeckux nyTen y BCex opraHu3mMoB

1.2

OBoniounoHHaa Teopua Y. [apsuHa. [MMpeOnocbinkyu BO3HUKHOBEHUS OapBUHWU3MA.
OBvxylwie cunbl 3BosoUMM BMAOB Mo [apBuHy (M30bITOYHOE pasMHOXeHVEe npu
OrpaHMYEHHOCTM  PECYpCOB,  HeonpederieHHass  M3MeH4YMBOoCTb, Oopbba  3a
CyLLeCTBOBaHWe, eCTeCTBEHHbI 0TGOP)

13

CuHTeTndeckasa Teopus aponouum (CT3) n oCHOBHbIE ee NonoxeHns. Mnkpoasontouus.
Monynaumsa Kak egnHuua Buga v 3Bonouumn

14

Oswxywine cunel (dakTtopbl) aBonoumMn BUAoB B npupode. MyTaumoHHbIN npouecc u
KOMOVHaTMBHas M3MeH4YMBOCTb. [lonynsauuoHHbIE BOMHbLI U Apend reHoB. M3onauus m
murpaums. EctecTBeHHbIn OTOOp - HampaBnswowmn daktop asonounn. Popmbl
ecTecTBeHHoro otbopa.

MpucnocobneHHOCTb OpraHn3MOoB Kak pesynbTaTt asonounn. [NprumMepsl npucnocobneHni
y opraHuamoB. ApomMopd03bl M nanoaganTaumm.
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Bugo u BupgoobGpasoBaHue. Kputepum Buga. OcHOBHble (DOpPMbl BMOOOOpPA30oBaHUS:
reorpadguyeckoe, 3Konornyeckoe

15

MakpoaBonioums. ®opmbl aBonOUUK: UneTndeckas, AMBEpPreHTHasi, KOHBepreHTHas,
napannensHas. HeobpaTMMocCTb 3BOMOLMM

BoaHuKHOBEHME 1 pa3BuTne XXnM3Hn Ha 3emne

2.1

[oHay4Hble npeacTaBneHns O 3apOXAEHUN XU3HW. Hay4yHble rmnoTesbl BO3HUKHOBEHWS
XM3HM Ha 3emne: abuoreHes M naHcnepMus.  XMMUYECKask  3BOMOLMS.
OKcnepvMeHTanbHoe noaTBEePXAEHWE XUMUYECKOW 3BonoumMu. HavanbHble aTanbl
Buonornyeckon apontouun. [unotesa PHK-mupa. lMepBble kneTkn n nx 3BOMIOUMS.
PopMMpoBaHME OCHOBHbIX FPYMM KNBbIX OPraHN3MOB

2.2

Passutne xu3Hn Ha 3emne no a3pam u nepuwopgam. Katapxen. Apxenckas wu
npoTepo3onckasa apbl. [laneosorickas apa U ee nepuoabl: KEMOPUNCKUA, OPOOBUKCKUMN,
CUNMYPUNCKNA, OEBOHCKUN, KaMEHHOYronbHbIN, nepmckuin. Mesosonckad aspa u ee
nepvoabl: TPUACOBBIN, OPCKUIN, METTOBOW.

KanHosolckass apa M ee nepuogpl: naneoreHoBbl, HEOreHoOBbI, aHTPOMOreHOBbIN.
Xapaktepuctvka knumarta M reornornyeckux npoueccoB. OCHOBHblE 3Tanbl 3BOMOLMM
pacTUTENBHOIO U XUBOTHOTO Mupa. ApoMopdo3bl Y pacTeHWI U XKMBOTHbIX. MosBneHune,
pacuBeT ¥ BbIMUPAHWE TPy XXMBbIX OPraHN3MoB

2.3

CucTema opraHM4eckoro Mympa kak otTpaxeHue apontouni. OCHOBHblE cuCTEMaTUYECKNE
rpynnbl OpraHu3MoB

2.4

OBornouns  veroBeka. AHTpononorMa Kak Hayka. PassuTue npefcrtasneHui o
npoucxoxaeHny venoseka. MeToabl nsydyeHus aHTpororeHesa. CxoAcTBa U pasnuuus
YyeroBeka N XMBOTHLIX. CucTemaTnyeckoe NonoXxXeHne Yenoseka.

Oswxywne cunbl (akTopbl) aHTponoreHesa. HacnegcTBeHHass W3MEHYMBOCTb U
ecTecTBeHHbIn 0TOop. O6LWecTBeHHbI 06pa3 XW3HW, M3rOTOBMEHWE opyaun Tpyaa,
MbILLIEHNE, peYb

2.5

OcHOBHble CTaguy 1 BETBM 3BOMOLUN YerloBeKa: aBCTpanonuTekun, YenoBek ymenbin,
Yenosek npsmoxoaswmn, Yenosek HeaHaepTanbckuii, Yenosek pasymHbli. Haxoaku
MCKOMaeMbIX OCTaHKOB, BPEMS CYyLLECTBOBaHWsl, obnacTtb pacnpocTpaHeHusi, 00bem
rofloBHOro Mo3ra, 0b6pas XusHu, opyans

2.6

YenoBeueckne pacbl. OCHOBHble GornbluMe pachl: eBponeonaHas (eBpasunckas), Herpo-
aBcTpanougHas (aKBaTopuanbHas), MOHronougHas (asuaTcko-aMepukaHckas). YepTbl
np1cnocobneHHOCTU NpeacTaBUTENEN YerNoBEYECKMX pac K YCIOBUAM CyLLECTBOBaHMS.
EavHcTBO Yenosevecknx pac. Kputnka pacmama
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OpraHuambl 1 OKpy>KatoLwas cpega

3.1

Okonorns kKak Hayka. 3agaum v pasgensl  akonorun. MeToabl  3KONOrMyeckux
nccnegoBaHummn. Jkonornyeckoe Mnposo3aaperue. Cpeabl 06UTaHMs OpraHM3mMoB: BOAHas,
Ha3eMHO-BO3yLLUHasi, NOYBEHHasi, BHyTpMopraHm3MeHHas

3.2

Okonornyeckne daktopbl. Knaccudukaums 3Konmornyeckux ¢paktopoB: abuoTuyeckue,
GUoTUYECKME M aHTponoreHHble. [lefcTBUe 3KomNorMyeckmx oakTopoB Ha OpraHU3Mbl

3.3

Abunotnyeckne  bakTopbl: CBET, TemnepaTtypa, BnaxHocTb. doTonepuoaunsm.
MpucnocobneHnss opraHM3MOB K AencTBUMO abuoTuyeckux daktopoB. buonornyveckue
PUTMbI

3.4

Buotnyeckne aktopbl. Bugbl  OuoTMYECKMX  B3aMMOAEWCTBUM:  KOHKYPEHLMS,
XULHMYECTBO,  MNapasvtvaMm,  MyTyanusm, KOMMeHcanmaMm  (HaxnebHu4yecTBo,
KBapTUPAHTCTBO), aMeHcanuam, HenTpanmam. 3HavyeHne GoTnyecknx B3aMMmoaencTeum
ONS CyLeCcTBOBaHUS OpraHM3MOB B MPUMPOAHbIX coobLecTBax

3.5

Okonorunyeckue XapaKTepuctmkn nonynaunun. OcHoBHble MoKasaTenu nonynaunu:
YNCNEHHOCTb, MJIOTHOCTb, pPOXAaeMoCTb, CMEPTHOCTb, NMPUPOCT, MUrpauund. OuHamuka
YNCNEHHOCTU nonyndaunnm n ee perynauuna

CoobLecTBa 1 9KoMorM4yeckme cucTembl

4.1

CoobuwectBo  opraHuamoB -  OuoueHo3. CTpykTypbl  OuoueHo3a: BuaoBas,
NpocTpaHCTBEHHas, Tpocuyeckas (nuwesas). Bugbl-goMuHaHTel. CBA3M B GuoLieHo3e

4.2

Okornornyeckne cuctembl (akocuctemsbl). NMoHATME 06 akocucteme m BuoreoueHose.
®PyHKUMOHArbHbIE KOMMOHEHTbl 3KOCUCTEMbI: MPOAYLEHTbl, KOHCYMEHTbl, peayLeHTbI.
KpyroBopoT BeLLeCcTB 1 MOTOK 3Heprnm B akocucteme. Tpodpuyeckme (NULeBbIE) YPOBHM
akocucTembl. Muwesble Lenn u cetn. OCHOBHbIE MOKa3aTenu akocucteMbl: Buomacca,
npoayKumns. konornyeckue nupamuabl: NPOAYKUMM, YNCIIEHHOCTHN, Buomacckl. CBoncTBa
3KOCWCTEM: YCTONMUYMBOCTb, cCaMmoperynsums, passutue. Cykueccus

4.3

MpupodHble 3KOCUCTEMbI. JKOCUCTEMbI 03ep U pek. JKocucTeMa XBOMHOMo Wnu
LUIMPOKONMCTBEHHOTO Neca.

AHTpOnoreHHble 3KocucTeMbl. ArposkocucTemMbl. YpGoakocucTeMbl. Buonornyeckoe u
X035MCTBEHHOE 3HaYeHne arpoaKocmcTem 1 ypboaKocUcTeM.

BuopasHoobpasue kak pakTop ycTonumnBocTu akocucteM. CoxpaHeHne B1onornyeckoro
pa3Hoob6pa3susa Ha 3emne

4.4

YyeHne B.N. BepHagckoro o 6uocdepe. paHuubl, cOCTaB M CTpyKTypa Oumocdepbl.
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»KveBoe BewectBo Kn ero ¢yHkumn. OcobeHHocTn 6Guocdepbl kak rrnobansHon
aKocucTeMbl. [JuHamuyeckoe paBHOBECUE N obpaTHas CBs3b B Buocdepe. KpyroBopoTbl
BELeCTB U BMOreoxumMmyeckne UMKIbI 3nemMeHToB (yrnepoda, asoTa). 30HanbHOCTb
ounocdepbl. OCHOBHbIE BMOMBI CyLLIM

4.5 YenoseuectBO B 6Guocepe 3emnn. AHTponoreHHble u3MeHeHWss B OGuoccdepe.
"mobanbHble akonornyeckue Npodnemsl.

OcHoBa paLMoHanbHOro ynpaBfeHusl NPUPOOHbBIMU pecypcamu U UX UCMNOMb30OBaHME.
HocTmkeHns Guonormm n oxpaHa Npupoabl

IINTAHUPYEMBIE PE3VYIJIbTATBI OCBOEHM A ITPOI' PAMMUBI

I10 BMOJIOI'MN HA YPOBHE CPEJHEI'O OBIIEI'O OGPA3OBAHIA

Cornacao @I'OC COOQ ycTaHaBIMBarOTCS TPeOOBAaHUS K pe3yJbTaTaM OCBOCHHMS O0YUYarOIIMMUCS IPOrPaMM CPEIHErO 00IIEro
00pa3oBaHUs: JIMYHOCTHBIM, METAIIPEAMETHBIM U MTPEIMETHBIM.

JIMUHOCTHBIE PE3YJIbTATDI

B cTpykType TUUHOCTHBIX PE3yJIbTATOB OCBOEHHUS TpeaMeTa « bBHOJIOrysy BhIACIEHBI CIEAYIONINE COCTABIISIIOIINE: OCO3ZHAHUE
00yUaIOIIMMUCI POCCUNUCKON TPaKJaHCKOW UICHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEILHOCTH U
CaMOOTIPEICIICHHIO, HAIMYME MOTHBAIIMN K 00YUEHUI0 OMOJIOTHH, [IeJICHANIPaBICHHOE PA3BUTHE BHYTPEHHUX YOCKICHHUN JTUYHOCTH
Ha OCHOBE KJTFOUEBBIX [EHHOCTEH M HICTOPUYECKUX  TPAAUIMNA  pa3BUTHUS  OMOJOTMYECKOTO  3HAHUS, TOTOBHOCTH U
CIOCOOHOCTH 00YYaIOIIMXCS PYKOBOJICTBOBATHCS B CBOCH ESATEILHOCTH IIEHHOCTHO- CMBICJIIOBEIMU YCTAHOBKaMU, IPUCYIITUMU
cucTeMe OMOJIOTUYECKOro 00pa30BaHusl, HAIMYNE HKOJIOTHYECKOTO PABOCO3HAHMS, CTIOCOOHOCTH CTABUTD 1IETTU U CTPOUTH
YKU3HCHHBIE TIJIaHBI.

JIn4HOCTHBIE pe3yibTaThl OCBOCHUS TpenMera «buomorus» OCTUTAIOTCS B €AMHCTBE Y4YeOHONW U BOCHHUTATEIILHON
JESATENPHOCTH B COOTBETCTBUHU C TPAAULIMOHHBIMU POCCUUCKUMU COUUOKYIBTYPHBIMUA, HCTOPUYECKUMHU U TYXOBHO-
HPABCTBEHHBIMU LICHHOCTSIMU, IPUHATHIMU B OOIIECTBE MpaBUIaMU U HOPMaMH MOBEACHUS U CIIOCOOCTBYIOT Mpolieccam
CaMOITO3HAHMA, CAMOBOCIIMTAHUSA U CAMOPA3BUTHS, PA3BUTUSA BHYTPEHHEU MTO3ULINHU JINYHOCTH, ATPUOTU3MA, YBAXKECHUS K 3aKOHY U
MIPaBOIOPSIKY, YEJIOBEKY TPY/la U CTaplIeMy MOKOJEHUIO, B3AMMHOTO YBAKEHHUS, OEPEKHOT0 OTHOILICHUS K KYJbTYPHOMY HACJICIUIO
Y TPAAUUMSAM MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuiickon denepanuu, npupoae U OKPYKaroIIEH cpelie.

JIngHOCTHBIE pe3ybTaThl OCBOCHUS yUEOHOT0 mpeaMeTa «bHoaorus» J0KHBI OTpaXkaTh TOTOBHOCTh M CLIOCOOHOCTh O0YYarOITUXCs
PYKOBOJICTBOBAThCS CPOPMHUPOBAHHON BHYTPEHHEH MO3UITMEN TUYHOCTH, CUCTEMOM IIEHHOCTHBIX OPUCHTAIUHN, TO3UTUBHBIX
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BHYTPEHHHUX yOEKIE€HUMN, COOTBETCTBYIOIINX TPAAULIUOHHBIM [IEHHOCTSIM POCCUHCKOI0 00IIECTBA, PACIIMPEHNE KU3ZHEHHOTO ONBITA U
OIIBITA IESITEIBLHOCTH B IIPOLECCE PEATU3ALMN OCHOBHBIX HAPABJICHUN BOCIIMTATENBHOMN JAESTEILHOCTH, B TOM YUCJIE B YaCTH:

1)  rpaxIaHCKOTO BOCITUTAHWS:

c(OpPMHUPOBAHHOCTh TPAXKTAHCKON TO3UIMK OO0ydYaromerocss Kak aKTUBHOTO M OTBETCTBEHHOTO WIEHA POCCHIICKOTO OOIECTBa;
OCO3HaHHE CBOMX KOHCTUTYL[MOHHBIX IIPAaB U 003aHHOCTEH, YBaXKEHHUE 3aKOHA U IIPABOIIOPAIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOM ACSATEIBHOCTHU MIPHU CO3IaHUH YUEOHBIX MPOEKTOB, PEIICHUH YUEOHBIX U MMO3HABATEIbHBIX
3a/1a4, BBIMIOJHEHUU OMOJIOTUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH OMNPEACNIATh COOCTBEHHYIO MO3UIIUIO TI0 OTHOIIEHUIO K SIBJICHUSIM COBPEMEHHOM >KU3HU U OOBIICHSTH €€;

YMEHHUE YUUTHIBATh B CBOUX JIEUCTBUSIX HEOOXOIUMOCTh KOHCTPYKTUBHOTO B3aUMOJICHCTBUS JIFOJIEH C Pa3HBIMU yOCKICHUSIMU,
KYJIbTYPHBIMU IEHHOCTSMU U COLMATBHBIM TOJIOKECHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IIPOIIECCE COBMECTHOTO BHITIOJIHEHUS YUEOHBIX, TO3HABATEIBHBIX U UCCIIEIOBATEIHCKUX 3a/1a4,
YBOKUTEJIIBHOTO OTHOILICHHS] K MHEHHIO OIMOHEHTOB MPU 00CYXICHUU CIIOPHBIX BOIIPOCOB OMOJIOTUYECKOTO COICPKAHMUS;
TOTOBHOCTh K TYMAHUTAPHOW W BOJOHTEPCKOU JAESATEIBHOCTH;

2)  TaTPUOTHYECKOTO BOCITHTAHUS:

c(hOpPMUPOBAHHOCTH POCCUMCKOMN TPAKIAHCKON UIAEHTUYHOCTH, TATPUOTU3MA, YBOXKCHUS K CBOEMY Hapo]ly, 4yBCTBa
OTBETCTBEHHOCTHU nepes PoauHom, ropaoCcTH 3a CBOM Kpai, CBOK0 PonHy, CBOM SI3BIK M KYJIBTYPY, ITPOILIOE U HACTOAIIECE
MHOT'OHAIIMOHAJIBHOrO Hapoaa Poccuuy;

LIECHHOCTHOE OTHOLLICHUE K MPUPOJHOMY HACJIEINIO Y MMAMATHUKAM MIPUPOLBI, JOCTHXKEHUSAM Poccun B Hayke, HCKYCCTBE, CIIOPTE,
TEXHOJIOTUSIX, TPYAE;

CIOCOOHOCTH OLIEHUBATh BKJIA]] POCCUUCKUX YUEHBIX B CTAHOBJICHHE U Pa3BUTHE OMOJIOTHH, TOHUMAaHUSI 3HAYCHUSI OMOJIOTHUH B
MO3HAHWUU 3aKOHOB MPUPOJIbI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO 00IIECTBa;

uzeitHas yOoex1EHHOCTh, TOTOBHOCTD K CITYKEeHHIO U 3amnuTe OTedecTBa, OTBETCTBEHHOCTD 3a €T0 CYIh0Y;

3)  AyXOBHO-HPaBCTBEHHOT'O BOCITUTAHUSI:

OCO3HAHME JTYXOBHBIX IIEHHOCTEH POCCUIICKOTO Hapoia; CPOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBECHNS,
CIIOCOOHOCTH OIICHUBATh CUTYAITUIO U PUHUMATh OCO3HAHHBIC PEIICHUsI, OPUEHTUPYSCh Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI U
LIEHHOCTH;

OCO3HAHME JINYHOTO BKJIAJ1a B MOCTPOCHUE YCTOMUYMBOTO OYAyIIEro; OTBETCTBEHHOE OTHOIIEHNE K CBOUM POJIUTEIISIM, CO3JaHUIO
CEMbHU Ha OCHOBE

OCO3HAHHOT'O NPUHATHUS LICHHOCTEW CEMEMHOM XKU3HU B COOTBETCTBUM C TPaAULIUSIMU Hapo10B Poccnu;
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4) A3CTETUYECKOTO BOCIIMTAHUSI:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKIIOUas 3CTETUKY ObITa, HAYYHOT'O U TEXHUUYECKOTO TBOPYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX
OTHOIIICHU;

MMOHUMAaHHUE YMOLMOHAIBHOTO BO3JICUCTBHS KUBOU MIPUPOJBI U €€ IEHHOCTH; TOTOBHOCTh K CAMOBBIPAYXKCHUIO B PA3HBIX BUJAX
HCKYCCTBA, CTPEMJICHUE MPOSBISATH

Ka4yeCcTBa TBOPUYECKOM JTUYHOCTH;

5)  ¢dwusuueckoro BocnuTaHus, GOPMUPOBAHUS KYJIBTYPhI 3I0POBbS H YMOIMOHATBHOTO 0JIArOOIydus:

MOHUMAaHUE U peau3alius 3J0pOBOro U 0€301MacHOro 00pasa KU3HU (370pOBOE MUTAHKE, COOJIIOICHNE TUTHEHUYECKUX MPABUIT U
HOPM, COQTAHCUPOBAHHBIN PEKUM 3aHATHI U OTAbIXA, peryJigpHas Gu3ndecKkas akTUBHOCTH), OEPEKHOT0, OTBETCTBEHHOTO U
KOMITETEHTHOTO OTHOIIEHHUS K COOCTBEHHOMY (PH3NYECKOMY W IICHXUYECKOMY 37I0POBBIO;

MTOHMMAaHUE IIEHHOCTH MPABWI WHANBUYAJTEHOTO U KOJUICKTUBHOTO O€30MaCHOTO TTOBEACHUS B CUTYAIHAX, YTPOXKAIOIINX 3I0POBBIO U
JKU3HHU JTIOACH;

OCO3HAHUE TOCEACTBUN U HEMPHUSITHS BPEIHBIX MPUBBIYCK (YIIOTPEOICHUS aIKOT OIS, HAPKOTUKOB, KypEHUS);

6)  TpyAOBOrO BOCITMTAHU:

TOTOBHOCTH K TPY/ly, OCO3HaHHE [IEHHOCTH MacTEPCTBA, TPYA0TIO0HE;

TOTOBHOCTH K aKTUBHOM ESITEIIEHOCTH TEXHOJIOTHIECCKON M COIMATLHON HAMPaBICHHOCTH, CIIOCOOHOCTh HHUIIMUPOBATH,
IJTAHUPOBATh U CAMOCTOSITEIBHO BBITIOJIHATH TAKYIO JACSITEIBHOCTD;

WHTEPEC K Pa3IMUHbIM chepam npodecCHOHaTbHOM NeITeIbHOCTH, YMEHHUE COBEPIIaTh OCO3HAHHBIN BBIOOP OyyIiei npodeccuu u
peann30BbIBaTh COOCTBEHHBIC KU3ZHEHHBIC TIIAHbL;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUI0 U CaMOOOPa30BaHUIO HA IPOTSHKEHNUN BCEH KU3HH;

7)  SKOJOTMYECKOTO BOCITUTAHHUS:

HKOJIOTHYECKH 1€JI€CO00pa3HOE OTHOIICHUE K MPUPOJIe KaK UCTOUYHUKY KU3HU Ha 3emIie, OCHOBE €€ CyIlIeCTBOBAHMUS;

MOBBIIICHUE YPOBHSI SKOJIOTUUECKON KYJIbTYPhI: MPUOOPETEHNUE OMBITA IJIAHUPOBAHMS TIOCTYITKOB U OTICHKU WX BO3MOYKHBIX
MTOCJICJICTBUM ISl OKPY KAIOIIEH CPEeJIbl;

OCO3HaHUE TII00ATLHOTO XapaKTepa SKOJOTHICCKUX TPOOJIEM U ITyTEH UX PEIICHMS;

CIOCOOHOCTH MCIOJIB30BaTh MPUOOpETaeMble IPH U3yUYCHUN OMOJIOTHH 3HAHUS U YMEHHS PY PEIICHUH MPOOJIEM, CBI3aHHBIX C
paIoHaNIBHBIM ITPUPOIONIOIL30BaHUEM (COOIIIOICHHUE MTPABUJI TIOBEACHHS B IPUPOJIC, HAMIPABJICHHBIX HA COXPAaHECHUE PaBHOBECHS B
HKOCHUCTEMAX, OXpaHy BUIOB, IKOCUCTEM, Ouochepsl);
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aKTUBHOE HENPUATUE ACUCTBUM, MPUHOCAUIMX BPE OKPYKAIOILIEH MPUPOIHON Cpeie, YMEHNE TPOTHO3UPOBATh HEOJIArONPUATHBIE
DKOJIOTHYECKHUE MOCIEACTBUS PEANPUHUMAEMBIX JEMCTBUN U PEIOTBPAILATD HX;

HaJIMYue Pa3BUTOIO HKOJIOTHUUECKOTO MBIIUICHUS, YKOJIOTHYECKON KYJIbTYPbI, ONBITA IEATEIbHOCTH YKOJOTUYECKON HAIIPABIECHHOCTH,
YMEHHSI pyKOBOJICTBOBATbCSI UMU B II03HABATEIIBHOW, KOMMYHUKATUBHOW U COLMAIIBHON MTPAKTUKE, TOTOBHOCTHU K YYaCTHIO B
IIPAKTUYECKOH ACATEIBHOCTU IKOJIOTUUECKON HAIIPABICHHOCTH;

8)  [EeHHOCTH HAyYHOTO MO3HAHMUS:

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHISI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHOU MPAKTHKH,
OCHOBAHHOTO Ha JTUajore KyJiabTyp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIMKYJIBTYPHOM MHPE;
COBEPIIICHCTBOBAHUE SI3bIKOBOM M UUTATEIHCKON KYJIBTYPhI KaK CPEJCTBA B3aUMOJICUCTBUS MEXIY JIOJbMHU U TTO3HAHUS MUPA;
MOHUMAaHUe creru@UKN OMOJIOTHH KaK HAyKH, OCO3HAHUS €€ posid B (POPMUPOBAHUM PAIIHOHATBHOTO HAYYHOTO MBIILIICHUS,
CO3MaHUU IIETIOCTHOTO TIPEJCTABJICHUS 00 OKPYKAIOIIEM MUPE KaK O UHCTBE MPUPOIBI, Y€TIOBEKa M OOIIECTBA, B TO3HAHUH
MPUPOIHBIX 3aKOHOMEPHOCTEH M PEIICHHUH MPOOJIEM COXpaHEHHUS MTPUPOTHOTO PABHOBECHS;

yOXKIEHHOCTh B 3HAYMMOCTH OMOJIOTHH JJII COBPEMEHHOM ITUBUIIN3AIIAN; 00CCTICUCHHSI HOBOTO YPOBHSI Pa3BUTHS METUITUHBI,
CO3JJaHUE TIEPCIIEKTUBHBIX OMOTEXHOJIOTHH, CTIOCOOHBIX PEIIaTh PECYPCHBIE TPOOIEMBI Pa3BUTHS YEJIOBEUECTBA, TOMCKA ITyTEH
BBIXO/Ia U3 TJIOOATBHBIX IKOJIOTHYCCKUX MPOOJIeM U o0ecIieueHus epexoa K yCTOWNIMBOMY Pa3BUTHIO, PAITIOHAIEHOMY
WCITOJIB30BAHUIO MPUPOTHBIX PECYPCOB M (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTD B TTOJIYYEHUH OMOJOTUYECKUX 3HAHUM B 1IEJISIX TOBBIIIEHUS 0011IeH KyJIbTYpPbl, €CTECTBEHHO-HAYYHOM
I'PaMOTHOCTH, KaK COCTaBHOM 4acTh (QyHKIIMOHATBLHON TPaMOTHOCTH 00ydaronmxcsi, opMupyeMon mpu u3y4eHUH OUOJIOTHH;
MOHUMAaHUE CYIIHOCTH METOJIOB TTO3HAHUS, UCTIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIOJb30BaTh MOTy4aeMble
3HAHUS I aHaJu3a U OOBICHEHHS SIBJICHUH OKPYXKAIOIIEro MUPa U MPOUCXOAIIUX B HEM U3MEHEHUM, YMEHUE JIeNIaTh
000CHOBaHHBIC 3aKIIFOUEHUS Ha OCHOBE HAYYHBIX (DAKTOB M UMEIOIINXCS IAHHBIX C IEJIBI0 MOTY4YEHUs JOCTOBEPHBIX BHIBOJIOB;
CIOCOOHOCTH CAaMOCTOSTEIFHO HCTIOIB30BaTh OMOJIOTHYECKUE 3HAHUS JIJIS1 PEIICHUs MTPOOJIEM B PEATbHBIX JKU3HEHHBIX CUTYAIIHIX;
OCO3HAHUE IICHHOCTH HAYYHOU JeATETHHOCTH, TOTOBHOCTH OCYIIECTBIISATH MTPOCKTHYIO M HCCIICOBATENBCKYIO JEATETLHOCTD
WHUBUyaJIbHO U B TPYIIIIC;

TOTOBHOCTB M CIIOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHUIO, K AKTHBHOMY TIOJTyYCHUIO HOBBIX 3HAHUH T10
OHMOJIOTUY B COOTBETCTBUH C )KH3HEHHBIMH MOTPEOHOCTSIMH.

METAITIPEIMETHBIE PE3YJIbTATHI
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MertarnpeaMeTHbIC PE3yIbTaThl OCBOCHHS YU4eOHOTO mpeaMeTa « brosiorusy BKII0YaoT: 3HAYMMbIE 7151 (JOPMHUPOBAHUS
MHUPOBO33pPEHHUS 00YUAOIUXCS MEKIUCIUIUIMHAPHBIE (MEXIPEIMETHBIC) OOIIIEHAYYHBIE MOHSTHS, OTPAXKAIOIIUE LIETOCTHOCTh
HAyYHOW KapTUHBI MHUPA U CIIEIU(DUKY METOJIOB TIO3HAHUS, UCTIOJIb3YEMbBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHUS, SIBJICHHE,
poliecc, CUCTEMa, HaydHbIN (akT, TPUHITUI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS, UCCIICIOBaHNE, HAOMIOACHUE, N3MEPCHHE,
HKCIIEPUMEHT U APYTHX), YHUBEpPCaJIbHbIC YUeOHbIC AEHCTBUA (IT0O3HABATEIbHBIE, KOMMYHUKATUBHbIE, PETYJIATUBHBIC),
obecmneunBaronye GopMupoBanue GyHKIUOHATBHOM IPAMOTHOCTH U COLIMAIBHON KOMIIETEHIIMU 00yYarouuxcsi, CltoCOOHOCTh
00y4Jaroumxcsi UCIOJIb30BaTh OCBOEHHBIE MEXKIMCIUIIIIMHAPHBIC, MUPOBO33PEHUYECKHE 3HAHUS U YHUBEpCAJIbHbIE YUEOHbIE JCHCTBUS
B [TI03HABATEJIbHON U COLIMAJILHOM MPAKTHKE.

[To3HaBaTenbHBIC YHUBEPCAIbHBIC YICOHBIC TCHCTBUS

ba3oBbie Jornueckue aAeUCTBU:

CaMOCTOATENIbHO (DOPMYITUPOBATH U aKTYaJIM3UPOBATh MPOOJIEMY, pacCCMaTpUBaTh €€ BCECTOPOHHE;

HCIIOJIB30BaTh MPU OCBOCHUHU 3HAHUN MPUEMBI IOTUUECKOTO MBIIIUICHUS (aHaln3a, CUHTE3a, CpaBHEHUS, KiacCu(UKaIluH,
000011IeHUsT ), pACKPBIBATH CMBIC]T OUOJOTHUECKUX MOHSATUN (BBIJEIATh UX XapaKTEepPHbIE IPU3HAKU, YCTAHABIUBATh CBSI3U C IPYTUMHU
MOHSATUSIMHU );

ONPEICIISITh eI JACATEIbHOCTH, 3a/1aBasi TapaMeTPhl U KPUTEPUHU UX JOCTHXKEHUS, COOTHOCUTh PE3YJIbTAThl ICSITEILHOCTHU C
ITOCTABJICHHBIMH 1IEJISIMU;

HCIIOJIb30BaTh OMOJIOTHYCSCKHIE TIOHATHS JIJIs1 0ObsICHEHUS (DaKTOB M SIBIICHUM KMBOM TIPUPO/IBI;

CTPOMTH JIOTHYECKHUE PACCYKICHHS (MHAYKTUBHBIC, ISTyKTUBHBIC, 10 aHAJIOTHH ), BBISBIIATH 3aKOHOMEPHOCTH M IIPOTUBOPEYHS B
paccMaTpHBaeMBbIX SBJICHHUSIX, OPMYIUPOBATH BEIBOJIBI M 3aKITFOUCHHS,

MIPUMEHSITh CXEMHO-MOJICIIBHBIC CPEJICTBA JIJIS MPEICTABICHUS CYIIICCTBEHHBIX CBSI3€H M OTHOIIEHUN B M3y4aeMbIX OMOJOTHYECKUX
00BbEKTax, a TaK)Ke MPOTUBOPEUYNI PA3HOTO POJA, BBIBJICHHBIX B PA3IUYHBIX HHPOPMAITMOHHBIX HCTOUYHHUKAX;

pa3pabarpiBaTh IJIaH PEIICHUS TPOOJIEeMBI ¢ YIETOM aHAIM3a UMEIOIITUXCSI MaTepUAJIbHBIX 1 HEMaTePUATbHBIX PECYPCOB,;

BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTh, OLICHUBATH COOTBETCTBUE PE3YJITATOB IIEJISIM, OIIEHUBATH PUCKHU MOCJIEIACTBUM €SI TEIHLHOCTH;
KOOPJAMHUPOBATH U BBITIOJIHATH pa0OTy B YCIOBUSIX PeallbHOT0, BAPTYAJIBHOTO 1 KOMOMHUPOBAHHOTO B3aUMOCHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIUICHUE TP PEIICHUH )KU3HEHHBIX TTPOOJIEM.

bazoBrie HcclieqoBaTeIbCKUE IEHCTBUSA:

BJIaJIETh HABBIKAMH Y4e€OHO-UCCIIEI0BATEILCKON M MPOSKTHOM JAeSATEILHOCTH, HAaBbIKAMU pa3pellieHus Mpo0jIeM, CTIOCOOHOCTRIO U
TOTOBHOCTBIO K CAMOCTOSITETbHOMY TTOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a7a4, MPUMEHEHUIO PA3TUIHBIX METOIOB ITO3HAHUS;
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WCITIOJIB30BATh PA3JIMYHbBIE BUBI JEATSILHOCTH 10 TTOJYYCHHIO HOBOTO 3HAHUS, €0 HHTEPIPETAINH, TPEOOPA30BAHUIO
MIPUMEHEHUIO B YUCOHBIX CUTYaIIHAX, B TOM YHCJIE TIPU CO3JJaHUHU YUCOHBIX U COIMATBHBIX MPOEKTOB;

dbOopMHpPOBATH HAYYHBIN THUI MBIIIJICHUS, BIaICTh HAYYHOU TEPMUHOJIOTHEH, KITFOUEBBIMH IMOHATHSIMHA U METOJaMU;

CTaBUTH U (hOPMYIHMPOBATH COOCTBEHHBIC 3314l B 00Pa30BaTEILHOMN NEITEIHHOCTH U )KU3HEHHBIX CUTYyaIUsX;

BBISIBJISATH IPUYMHHO-CJICJCTBEHHBIC CBSI3U U aKTyaJIU3UPOBaTh 3aJ1auy, BEIIBUTATh TUIIOTE3Y €€ pelleHNs, HAaXOUTh apryMEHTHI JIJIst
JTI0Ka3aTesIbCTBA CBOUX YTBEPKJCHUH, 3a/1aBaTh MapaMeTPbl U KPUTEPUH PELICHUS;

aHAJIM3UPOBATh MOJYUYEHHBIE B XOJI€ PEIICHUS 3a/1a4u PE3yJIbTaThl, KPUTUUYECKHU OLIEHUBATh UX JJOCTOBEPHOCTH, IPOTHO3UPOBATH
U3MEHEHHUE B HOBBIX YCIIOBUSX;

JIaBaTh OIIEHKY HOBBIM CUTYaIlUsM, OIIEHUBATH MIPUOOPETEHHBIN OMBIT; OCYIIECTBIISITH IIEJICHANPABICHHBIN MOUCK MEPEHOCca CPEJICTB U
CITIOCOOOB JICMCTBUS B TPOPECCUOHATIBHYIO CPENY;

YMEThIIEPEHOCUTD 3HAHUS B MO3HABATEIFHYIO H MPAKTUYECKYI0  O0JaCTH KU3HEACATEIBHOCTH;

yMETh UHTETPUPOBAThH 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001acTeH;

BBIJIBUTATh HOBBIC HJCH, TIPEIaraTh OpUTHHAIBHBIC TTOAXOABI U PEIICHUSI, CTABUTH MPOOJIEMBI M 33]]a4H, JOITY CKAIOIITHE
TbTEPHATHBHBIC PEIICHMUS.

Pabota ¢ undopmarueii:

OPUEHTUPOBATHCS B PA3JIMYHBIX UCTOYHUKAX UHGOPMAIUU (TEKCTE YUeOHOTr0 MOCco0usl, HayYHO-TIOMYJISIPHON JTUTEpaType,
OMOJIOTUYECKUX CIIOBAPSX M CIPABOYHUKAX, KOMITBIOTEPHBIX 0a3ax JaHHBIX, B IHTEpHETE), aHATM3UPpOBaTh MH(GOPMAIIHIO PA3TMIHBIX
BUJIOB U ()OPM TPEACTABICHUS, KPUTUYECKH OIICHUBATH €€ JOCTOBEPHOCTh U HETPOTUBOPEUYNUBOCTH;

bopMyJIMPOBATH 3aMPOCHI M IPUMEHSATH Pa3JIMYHBIC METOJIbI IIPH TIOMCKE U 0TOOpE OMOI0TrnYecKor HHGOpMaIul, HEOOXO0IUMOM JIJIs
BBITIOJIHEHUS YY€OHBIX 3a/1a4;

pUOOPETaTh OIBIT UCTIOIB30BAHMS HHPOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH, COBEPIIIEHCTBOBATH KYJIbTYpPY aKTUBHOTO
WCITIOJIb30BAHUS PA3JIMYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BEIOUPATh ONTHUMAIBHYIO (OpMy MpeIcTaBlIeHUs: Onoiornueckoi nHpopmaiuu (cxemsl, rpaduku, TuarpamMmmbl,
TaOJHILIBI, PUCYHKH U IPYTOE);

UCITOJIB30BaTh HAYYHBIN S3BIK B KAUECTBE CPEJICTBA MPHU PabOTE ¢ OMOIOTHIECKON HHPOPMAIIMEH: MPUMEHITh XUMUYECKHE,
bu3nuecKue 1 MaTeMaTUYeCKUE 3HAKU U CUMBOJIBI, (POpMYJIbl, a0OpEBUATYPY, HOMEHKIIATYPY, UCIIOIb30BATh U MPE0OPa30BhIBAThH
3HAKOBO-CHMBOJIMYECKHE CPEJCTBA HATJISTHOCTH;

BJIAJICTh HABBIKAMHU PACO3HABAHUS M 3AIUTHI HH(GOPMAITUH, HHPOPMAITMOHHON 0€30IMaCHOCTH JTMYHOCTH.

KomMMmyHUKaTHBHBIE YHUBEpCAIbHbBIE YdeOHbIE TEHCTBUS
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OOuienue:

OCYIIECTBIISITh KOMMYHHUKAIIMH BO BceX chepax *KHU3HU, AKTUBHO yUaCTBOBATh B IMAJIOTe WU AUCKYCCHUH 1O CYIIECTBY 00CyXK/1aeMOit
TE€MBbI (YMEHHUE 3a/1aBaTh BOIPOCHI, BBICKA3bIBATh CYKJIEHUS OTHOCUTEJILHO BBINIOJHEHUS MTPeAJIaracMou 3a1a4u,

YUHUTBIBATh HHTEPECHI U COTJIACOBAHHOCTH MO3ULUHI APYTUX YYaCTHUKOB JIUAJIOra WK IUCKYCCHH);

pacrno3HaBaTh HEBEpOAIbHBIE CPEICTBA OOLIEHMS], TIOHUMATh 3HAUEHUE COLUAIbHBIX 3HAKOB, IPEANIOCHUIOK BOZHUKHOBEHUS
KOH(JIMKTHBIX CUTyalUi, yMETh CMAT4aTh KOH(M)IUKTHI U BECTU MIEPETOBOPHI;

BJIA/IETh PA3IMYHBIMU CIIOCOOAMM OOILIEHUS ¥ B3aUMOJICUCTBUS, IOHUMATh HAMEPEHUS APYTUX JIFOJEH, IPOSIBIATH YBAXKUTEIBHOE
OTHOIIIEHHE K COOECEIHUKY U B KOPPEKTHOM opme POopMyIUpOBaTh CBOM BO3PAKECHUS;

Pa3BEPHYTO M JIOTUYHO M3J1araTh CBOIO TOUYKY 3PEHUS C UCIOJb30BAaHUEM SI3BIKOBBIX CPEICTB.

CoBMecTHasI 1€ATEIBHOCTD:

NOHUMATh U UCIOJb30BaTh MPEUMYIIECTBA KOMAaHIHOW U UHIMBUTyaIbHOW PabOThI MPU PEIIEHUH OMOJIOTHYECKON MPOOIEMBI,
000CHOBBIBaTh HEOOXOIUMOCTh IPUMEHEHUS TPYIIIOBBIX (POPM B3aUMOJEHCTBUSA MPU PEIICHUH Y4eOHOH 3a1auH;

BBIOMPATh TEMATUKY U METO/Abl COBMECTHBIX JEHCTBUN € yUETOM OOLIMX MHTEPECOB U BO3MOKHOCTEN KaXKJI0TO WIEHA KOJUIEKTUBA;
MPUHUMATh LEIH COBMECTHOM AESATEIbHOCTH, OPraHU30BbIBATh U KOOPJIMHUPOBATH JEHCTBUSA 0 €€ TOCTUKEHUIO: COCTABIATh IUIaH
JNEUCTBUMN, paclpeIeisTh POJIU C YYETOM MHEHHM YYaCTHUKOB, 00CYKIaTh pe3yIbTaTbl COBMECTHOM padOTHI;

OLICHMBATh KaU4€CTBO CBOET0O BKJIAJIa U KAXKJOr0 YYaCTHUKA KOMAH/Ibl B OOLIUH pe3yJIbTaT M0 pa3pabOTaHHBIM KPUTEPHUSIM;
npeajiaraTh HOBbIE MTPOEKTHI, OLIEHUBAThH UIEH C MO3UIIMH HOBU3HBI, OPUTMHAILHOCTH, MPAKTUYECKOW 3HAUMMOCTH;

OCYIIECTBIISATh NO3UTUBHOE CTPATErMUECKOE MOBEICHUE B PA3IMUYHBIX CUTYALUSIX, IPOSIBISITH TBOPUECTBO U BOOOpakeHUE, ObITH
VMHULMATUBHBIM.

PerynstuBHbIC yHUBEpCATbHBIC YUCOHbBIE ACHCTBUS

Camoopranu3zanus:

UCITI0JIb30BaTh OMOJIOTUYECKUE 3HAHUS JJIS BBISBIICHUS MMPOOJIEM U UX PEIICHUS B )KU3HEHHBIX U YYEOHBIX CUTYAIUsIX;

BBIOMpATh Ha OCHOBE OMOJIOTUYECKUX 3HAHUM 11€JIEBBIE U CMBICJIOBbIC YCTAHOBKHU B CBOMX JIEUCTBUSAX U MOCTYMKAX MO OTHOILIEHUIO K
YKUBOU MPUPOJE, CBOEMY 3JI0POBBIO U 37]0POBBIO OKPYKAIOIIIHX;

CaMOCTOSTEJILHO OCYIIECTBIISATH MO3HABATEIBbHYIO ACSTEILHOCTD, BBISBIISTH IPOOJIEMbI, CTABUThH U (HOPMYJIUPOBATH COOCTBEHHBIC
3a7a4¥ B 00pa3oBaTeIbHOM JACATEILHOCTH U KU3HEHHBIX CUTYaIIHX;

CaMOCTOSITEJIbHO COCTABIIATH IUIAH PEIICHUS TPOOJIEMBI C YUETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEN U
IIPEAIIOYTECHUN;

JaBaTh OLIEHKY HOBBIM CHUTYaIHsIM;
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pacuupsiTh paMKu y4eOHOTr0 MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTCHUM;

JienaTh OCO3HAHHBIN BBIOOD, apTYMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTH 3a PEIICHUE;

OTICHUBATH MIPUOOPETEHHBIN OTIBIT;

Croco0CTBOBATH (DOPMUPOBAHUIO U TIPOSBIICHHUIO IIIMPOKOH IPYAUIINH B Pa3HBIX 00JACTAX 3HAHUH, TOCTOSHHO TIOBBIIIATH CBOM
00pa3oBaTeNbHbIN U KYJIBTYPHBIA YPOBEHb.

CaMOKOHTPOJIb:

JTaBaTh OIIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTUBHI B JACSATEIBHOCTD, OIIEHUBATh COOTBETCTBUE PE3YJILTATOB LIETISIM;
BJIAJI€Th HABBIKAMU MTO3HABATEIILHON PE(IIEKCUU KaK OCO3HAHMS COBEPIIAEMBIX JEHCTBUN U MBICIIUTEIBHBIX MTPOILIECCOB, UX
pEe3yIbTAaTOB M OCHOBAHUM, UCIIOJIb30BaTh MPUEMBI PeICKCUU IS OLIEHKH CUTYaIlid, BEIOOpA BEPHOTO PEIICHHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO NIPUHUMATh PELICHUS M0 UX CHUKEHUIO; IPUHUMATh MOTUBBI U apTYMEHTHI IPYTUX MPU
aHaJIM3€ pe3yJIbTaTOB ACSATEIbHOCTH.

[Ipunsarue ceds u Apyrux:

MPUHUMATH Ce0sl, TOHUMAas CBOM HEJAOCTATKU U JJOCTOMHCTBA,

MPUHUMATh MOTUBBI U apTYMEHTBI JIPYTUX MIPU aHAJIU3€E Pe3yJIbTaTOB ACATEILHOCTH; IPU3HABATH CBOE MIPABO U MPaBO JAPYrUX HA
OIITNOKH;

pa3BUBaTh CIIOCOOHOCTH MOHUMATh MUP C MO3UIUU JPYTOTO YEIOBEKA.

[TPEIAMETHBIE PE3VYJIbTATHI

[IpeameTHbie pe3ynbTaThl ocBoeHUs nmporpaMmbl COO mo 6uosoruu Ha 6a30BOM YPOBHE BKIIOUAIOT clienupuueckue s yaeOHOTro
npenmeta «buonorus» HayuHble 3HAHUSI, YMEHUS U CIOCOOBI  JEHCTBUNM 1O  OCBOEHHUIO, HHTEPIPETAINH U
npeo0pa30BaHUIO 3HAHUH, BUIBI JEATEILHOCTH 110 TMOJYYSHUIO HOBOTO 3HAHUS U IPUMEHEHUIO 3HAHUHN B PA3JIMYHBIX YUEOHBIX
CUTYaIMsIX, & TAK)KE B PEATbHBIX )KM3HEHHBIX CUTYyaIUsIX, CBI3aHHBIX ¢ Onosiorueil. B mporpamMmmMe npeameTHbIe pe3yabTaThl
MIPE/ICTABIICHBI TIO TOJIaM 00YUYEHUSI.

ITpenmMeTHBIE pe3yIbTaThl OCBOEHUS yueOHOro npeamera «buonorus» B 10 kmacce

JOJKHBI OTPAXKAaTh:

c(hOpMUPOBAHHOCTH 3HAHUI O MECTE U POJIU OUOJIOTUU B CUCTEME HAYUYHOI'O 3HAHUS €CTECTBEHHBIX HAYK, B (HOPMUPOBAHUU
COBPEMEHHOM €CTeCTBEHHO-HAYYHOW KapTUHBI MUPA U HAYYHOT'O MUPOBO33PEHUS, O BKIIAJE POCCUHUCKUX U 3apyOEIKHBIX YUEHBIX -
OMOJIOrOB B pa3BUTHE OMOJIOTMM, (YHKIUOHAIBHOW TPaMOTHOCTH YeJIOBEKa JUJISl PEIlIeHUs )KU3HEHHBIX 3a/1a4;
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YMEHHE PacKpbIBaTh COJEpKaHNEe OUOIOTMYECKUX TEPMUHOB U MOHSTUN: KU3Hb, KJIETKa, OpPraHu3M, MeTa00sn3M (0OMEH BEIIeCTB U
IpPEBPAILEHUE SHEPTUH), TOMEOCTa3 (CaMOPETYJIALNS ), ypPOBHEBAsI OpraHU3alys )KUBBIX CHCTEM, CAMOBOCIIPOU3BEICHUE
(penpoyKiusl), HacIeACTBEHHOCTh, U3MEHYHBOCTb, POCT U Pa3BUTHE;

yMEHHE U3JIaratb OMOJOTHYECKHE TeOpUH (KIETOYHAsI, XPOMOCOMHAs!, MyTallHOHHAs, [ICHTPaJIbHAsA JOTMa MOJIEKYJIAPHONU OMOJIOTHH),
3akoHbl (I'. Mennens, T. Moprana, H.J. BaBunoBa) u yueHust (0 lieHTpax MHOT0O0pa3Hs U IPOUCXOKICHUS KYJIbTYPHBIX pacTCHUN
H.W. BaBusona), onpenenstb FpaHUIIbl UX MPUMEHUMOCTH K )KUBBIM CUCTEMaM;

yMEHHUE BIaJIeTh METOJAaMH HAay4YHOro TMO3HAaHUS B OHOJOTHU: HAOIIOJACHUE U ONMCAHUE KUBBIX CUCTEM, ITPOILIECCOB U SBJICHUH,
OpraHu3alys U MPOBeJeHUE OMOJIOTHYECKOTO AKCIIEPUMEHTA, BbIIBUKEHUE TUIIOTE3bI, BHISIBICHHE 3aBUCUMOCTH MEXKITY
UCCJIeIyEMbIMU BETUUMHAMU, OOBSICHEHUE TIOJYYEHHBIX PE3YyJIbTaTOB, HCIOIb30BAHHBIX HAYYHBIX MTOHSATUHN, TEOPUIN U 3aKOHOB,
YMEHHE JIeJIaTh BBIBOJIbI HA OCHOBAHHUH MOJYYEHHBIX PE3YyJIbTATOB;

YMEHUE BBIICTATh CYIIECTBEHHbIE NPU3HAKA BHUPYCOB, KJIIETOK MPOKAPUOT U 3YKAPUOT, OAHOKIETOYHBIX U MHOTOKJIETOUHBIX
OpraHU3MOB, 0COOEHHOCTH NPOLECCOB: 0OMEHA BEIIECTB U MPEBPALIECHUS YHEPTUU B KIIETKE, OTOCUHTE3A, IUTACTUYECKOTO U
HHEPreTUYECKOro 0OMeHa, XeMOCUHTE3a, MUT03a, MEH03a, OIJIOI0TBOPEHHUS], PA3MHOKEHHUS, MHAUBUYAIBHOTO PAa3BUTHS OpraHU3Ma
(oHTOTEHER);

yMEHUE IPUMEHSATH NOJYUCHHbIEC 3HAHUS 17151 OOBACHEHHSI OMOJIOTMYECKUX MPOLECCOB U SIBJICHUH, Il IPUHATHS IPAKTUYECKUX
pelIeHnii B TOBCEHEBHOM JKU3HU C LIEJIbI0 00ecriedeHus1 0€30IaCHOCTH CBOETO 3I0POBBS U 3[I0POBbsI OKPY>KAIOUIUX JIIOIEH,
cOOJII0JIEHHS] HOPM I'PaMOTHOIO MOBEJICHUS B OKPY>KAIOLIEH MPUPOIHON cpelie, TOHUMaHUEe HEOOXOIMMOCTH MUCIOJIb30BaHU
JOCTUKEHUM COBPEMEHHOM OMOJIOrMH M OMOTEXHOJIOTUI )1 PallMOHAIBHOTO IPUPOAOIIOIB30BAHNUS;

YMEHHE pelllaTh JIeMEHTapHbIE TeHETHUECKHE 3a/1a4l HA MOHO- U IMTMOPUAHOE CKpEIllMBaHue, CLIETNIEHHOE HAclIeJOBaHHeE,
COCTaBJISITh CXeMbl MOHOTHOPUTHOTO CKPEIIMBAHUS JIs TIPEICKa3aHus HACIEAOBaHUS MPU3HAKOB Y OPraHU3MOB;

yMEHUE BBITIOJIHATH Ja0OPaTOPHBIE U MPAKTHYECKUE padOThI, COOI0IATh MTpaBuia Mpu paboTe ¢ yueOHbIM U Ja00paTOPHBIM
000py0oBaHUEM;

yMEHUE KPUTUUYECKU OIICHUBATh U UHTEPIPETUPOBATH MHPOPMAIIHIO OMOJIOTUYECKOTO COICPIKAHUS, BKIIFOUAIOIIYIO TICEBIOHAYYHBIC
3HAHMS U3 PA3JIMYHBIX HICTOYHUKOB (Cpe/ICTBA MACCOBOM MH(OpPMALIMU, HAYUYHO-TIOMYJISIPHBIE MAaTEPHAIIbl), STUYECKHUE ACTIEKThI
COBPEMEHHBIX UCCJIEI0BAHUN B OMOJIOTUH, MEIULIMHE, OMOTEXHOJIOT U H;

yMEHHUE co37aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOIIEHUS, 0000111ast OMOJIOTHYECKYI0 HH(POPMALIMIO U3 HECKOJIBKHUX
MCTOYHUKOB, TPAMOTHO MCIIOJIb30BaTh MOHATUITHBIN anmapaT OMOJOTHH.

[IpeameTHble  pe3ynbTaThl OCBOEHUs  y4yeOHoro mnpeamera «buonorus» B 11 kiacce HOMKHBI OTPaXKaTh:
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c(hOpMHUPOBAHHOCTH 3HAHHUM O MECTE U POJIM OMOJIOTUU B CHCTEME HAyYHOTO 3HAHMSI €CTECTBEHHBIX HAYK, B (DOPMHUPOBAHUH
COBPEMEHHOM €CTECTBEHHO-HAYUYHON KapTUHBI MUPa U HAYYHOTO MHUPOBO33PEHHUSI, O BKJIA/I€ POCCUNCKUX U 3apyOeKHBIX YUEHBIX -
OMONOTOB B pa3BUTHE OWONOTWH, (YHKIMOHATBHOW T'PAaMOTHOCTH YeJIOBEKa IS PEIICHUs KU3HECHHBIX 33/1a4;

YMEHHE PacKpbIBaTh COJEpKaHuEe OUOIOTHUECKUX TEPMUHOB U MTOHSITHIA: BUI, TIOMYJIALNA, TeHO(DOH I, IBOJIOLHS, ABIKYIIINE CHUIIBI
(paxTopsl) HBOIIOLNHU, TPUCTIOCOOIEHHOCTh OPraHU3MOB, BU1I000pa30BaHHE, IKOJIOTUYECKUE (PAKTOPbI, SKOCUCTEMA, TPOTYLIEHTHI,
KOHCYMEHTBI, PEYLIEHTHI, LIETIN TUTaHMsI, SKOJIOTMUYecKas upaMuia, OnoreoneHos, ouocdepa;

YMEHHE U3Jlaratb OMOJ0rnYecKue Teopuu (3BoIolMoHHas Teopus Y. JlapBuHa, CHHTETHYECKAsi TEOPUS SBOJIIOLINH ), 3aKOHBI U
3aKOHOMEPHOCTH (3apozpiiieBoro cxoacrtsa K.M. bapa, yepeoBanus riaBHbIX HampasieHui U myteil spomtonuu A.H. CeseproBa,
yueHus o 6uocdepe B.M. BepHaackoro), onpeaenars rpaHulbl UX IPUMEHUMOCTH K )KUBBIM CUCTEMaM,;

YMEHHE BJIAJETh METOJaMH HAy4yHOro MO3HaHUs B OWOJIOTMU: HAOJIOIEHUE U ONTUCAHKE KUBBIX CUCTEM, IIPOLIECCOB U SBJICHUM,
OpraHu3alMs U MPOBEAECHUE OMOJOTUYECKOT0 SIKCIIEPUMEHTA, BBIJIBUKEHUE TUIIOTE3bI, BBISIBIIEHUE 3aBUCUMOCTH MEXKTY
UCCJIEyEMbIMU BETUUMHAMU, OOBSICHEHUE TIOJYYEHHBIX PE3YJIbTAaTOB, HCIOJb30BAHHBIX HAYYHBIX TOHATUH, TEOPUHN U 3aKOHOB,
yMEHUE JIeJIaTh BHIBOJbI HA OCHOBAHUM MOJYYEHHBIX PE3YJIbTaTOB;

YMEHUE BbIICIATH CYIIECTBEHHBIE PU3HAKU CTPOCHUS OMOJIOTMYECKUX O0BEKTOB: BUJIOB, TOMYJISIUUMN, IPOAYLIEHTOB, KOHCYMEHTOB,
pPEAYLIEHTOB, OMOT€OIIEHO30B 1 3KOCUCTEM, 0COOCHHOCTH MPOLIECCOB: HACIEACTBEHHON N3MEHUYMBOCTH, €CTECTBEHHOIO 0TOOpA,
BUJI000pa30BaHus, IPUCIIOCOOTIEHHOCTA OPTraHU3MOB, IEUCTBUSI SKOJOTUYECKUX (PAKTOPOB HAa OPTraHU3Mbl, IEPEHOCA BEIIECTB U
MOTOKA HEPTUH B DKOCUCTEMAX, aHTPOIIOI€HHBIX U3MEHEHHI B 3KOCHCTEMaX CBOEH MECTHOCTH, KPyrOBOPOTA BEIIECTB U
OMOreoXMMHUYECKUX IUKIIOB B Onocdepe;

YMEHHE IPUMEHSTH MOJyYSHHbIE 3HAHUS ISl OObSICHEHHUS OMOJIOTUYECKUX MTPOLIECCOB U SIBICHUMN, JIs1 IPUHATUS IPAKTUUECKUX
pelIeHni B TOBCETHEBHOM JKHU3HHU C LENbI0 0OecreueHus: 0€30MacHOCTH CBOETO 370POBbsI U 310POBbsl OKPYKAIOUIUX JTIOACH,
COOJI0ICHHSI HOPM IPaMOTHOI'O MTOBE/ICHHUS B OKPY KaroIIel MPUPOIHOI cpesie, MOHUMaHue HE0OXOJUMOCTH UCTIOIb30BaHUS
JOCTUKEHUIM COBPEMEHHOM OMOJIOTHUH I PallMOHATBHOTO IPUPOIOTIOIb30BaHUS;

YMEHHE pelliaTh JIeMEHTapHbIe OMOJIOTUYECKUE 3a]aul, COCTABIISITh CXEMBbI IIEPEHOCA BEIIECTB U YHEPTHH B IKOCUCTEMaX (LIeTH
NUTaHUA);

YMEHUE BBINOJHATH Ja00paTOPHBIE U MPAKTHYECKUE padOThl, COOII0ATh IpaBuia Npu padoTe ¢ yueOHBIM U TaO0OPaTOPHBIM
000pyI0BaHUEM;

yMEHUE KPUTUYECKU OIIECHUBATh U UHTEPIPETUPOBATH MH(POPMALINIO OMOJIOTUYECKOTO COICPKAHUS, BKIIIOUAIOIIYIO MICEBAOHAYYHbIE
3HaHUS U3 Pa3IUYHbIX UICTOYHUKOB (CpeICcTBa MacCOBOW MH(OpMAIIMK, HAYUYHO-TIOMYJISPHbIE MaTepUalbl), pACCMATPUBATh
IJI00aJIbHBIE HKOJIOTMYECKUE TPOOIEMBbI COBPEMEHHOCTH, (DOPMUPOBATH MO OTHOLIEHUIO K HUM COOCTBEHHYIO MO3UIIMIO;
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yMEHHE CO37[aBaTh COOCTBEHHbIE TMCHbMEHHBIE M YCTHBIE COOOIIEHUS, 0000111ast OMOIOTHYECKYI0 MH(POPMAILIMIO U3 HECKOIBKUX
UCTOYHUKOB, TPAMOTHO MCIOJIb30BaTh MOHITHIHBIN anmapaTr OHOJIOTHH.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Haumenosanue
Ne KommaectBo OCHOBHBIE BUIBI IEITEILHOCTA
pa3liesioB U TeM [IporpammHoe conepxanue
/o 4acoB 00yJaroIMXCcs

y4eOHOT0 npeMeTa

Tema 1. buoJiorusi Kak HayKa

YKABOW TIPUPOIBI

(HabsroieHue, SIKCTIEPUMEHT, OMMCAHMUE,
HU3MEpeHue, Ki1acCupuKaIms,
MOJICTUPOBAHUE, CTATUCTHYECKAS
00paboTKa JTaHHBIX).

JHemoncmpayuu:

1.1 | Buosorus B cucteme 1 buonorus kak Hayka. CBsi3u OMOJIOTUH PackpwiBath conepkaHue TEPMUHOB U
HayK C OOIIECTBEHHBIMU, TEXHUYECKUMU U MOHATHUIN: HAYYHOE MUPOBO33PEHHUE,
JIPYTUMHU €CTECTBEHHBIMU HayKaMH, Hay4dHas KapTUHa MHUpa, HAyYHBIM METOL,
bunocodueis, penuruei, STUKOMH, I'UIOTE3a, TCOPHA, METOAbI
3CTETHKOM U paBoM. Ponb Guonoruu ?{CCHGHOB&HH” .
B (JOpPMUPOBAHUHU COBPEMEHHON HAy4YHOI apaKiCpu3oBath OHONOTHIO KaK HAyKY,
€€ MECTO U POJIb CPEIU APYTUX
KapTUHBI Mupa. Cucrema OMOJIOTUYECKUX
€CTECTBEHHBIX HayK. [lepeuncisate
HayK.
Y pazzienbl OMOJIOTUH B COOTBETCTBUE
%emoucmp alzm. M C OOBEKTaMH H3Yy4YECHUS.
opmpempi: . Jlapsum, I'. Mennexs, HaspiBaTh BakHeMHIIME OTPACIH
H. K. Konbuos, Jix. Yorcon n ®. Kpux. | 516 noryvecknx snanmit n 3a/1auu,
Tabnuywl u cxemwvi: «MeTObI TO3HAHUS crosmme mepen Gromorueii XXI B,
YKUBOU MTPUPOJIBI»
1.2 | MeToapl MO3HAHUS 1 MeTobl TT03HAHUS KUBOM PUPOIbI PackpriBaTh cojiep:kaHre TEPMUHOB U

TOHATUI: HAYYHBIA METOJI, METOBI
HUCCIIEIOBaHMS.

XapakTepu30BaTh OCHOBHBIE METO/IbI
TTO3HAHMS )KHBOM MPHUPOIBI: HAOIIOICHHE,
AKCIIEPUMEHT, OMTMCAHUE, U3MEPEHUE,
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Tabauywl u cxemvt: «MeTOABIIO3HAHUS
YKUBOW MPUPOIBD.

Jlabopamopnvie u npakmuyeckue
pabomol:

[Tpaktuueckas padora Ne 1.
«Mcnonp30BaHue pa3IuYHbIX METOIOB
MIPU U3YYECHUH OMOJIOTMYECKUX
00BEKTOB»

KJ1acCU(pUKaLUsi, MOJECIUPOBAHHE,
cTaTHCTUYeCKasi 00paboTKa JaHHBIX

HToro uacoB o teme

2

Tema 2. dKuBble cucreMbl U

X OpraHu3anus

2.1

buonornueckue
CUCTEMBI, POLIECCHI
Y UX U3y4YEHUE

1

XKuBble cuctemMbl (OMOCUCTEMBI) KakK
MpeaMeT U3yUeHHs] OMOJIOTHH.
OTnu4ne KUBBIX CUCTEM

OT HEOPTaHUYECKOW TPUPO/IBI.
CgoiicTBa OMOCUCTEM U UX
pazHoobOpasue.

YpoBHU OpraHuU3aIliid OMOCUCTEM:
MOJIEKYJISIPHBIN, OPTaHOUTHO-
KJICTOYHBIN, OPTaHU3MEHHBIM,
NOMYJISIIIUOHHO-BUIOBOM,
AKOCHUCTEMHBIN (OMO-T€OIEHOTHYECKUHN),
Oonoc@epHbIi.

Hayxku, nzygaromue 6mocucTeMbl
Ha pa3HbIX YPOBHSIX OpTraHU3allUH.
JHemoncmpayuu:

Tabauywl u cxemwvl: «OCHOBHBIC
MPU3HAKU KU3HWY, «Y POBHU

PackpbiBaTh cojiep;kaHUE TEPMUHOB U
TTOHSATHM: CHCTEMa, OMOJIOTHYCCKas
CHUCTEMA, DJIEMEHTBI CUCTEMBI, CTPYKTYpa
OMOCHCTEMBI, CBOMCTBA KMBBIX CUCTEM,
0oOMEH BEIIECTB, Pa3MHOXEHUE, POCT,
pa3BUTHE, HACIIEICTBEHHOCTb,
M3MEHYUBOCTb, PA3APAKUMOCTD,
SHEPro3aBUCUMOCTh, YPOBHU
OpraHu3alliy KU3HU (OMOCUCTEM).
XapaxkTepu3oBaTh MPUHITUTIBI
OpraHu3aluu OMOCUCTEM: OTKPBITOCTD,
BBICOKAs yHOPSAI0YEHHOCTb,
CaMOpETYJISILUS, UEPAPXUYHOCTD.
IlepeuncnsaTh yHUBEpCAIBbHBIE CBOMCTBA
KUBOTO: €[IMHCTBO XUMHYECKOTO
COCTaBa, pa3paKuMOCTh, JBUKECHHUE,
rOMEOCTa3, pOCT U Pa3BUTHE,
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OpraHM3alK KUBOUIPUPOIBD».
Mopens monexynst JITHK

HACJICJICTBEHHOCTh, U3MEHUUBOCTb,
ABOJTIONMS (MIPUCTIOCOOICHUE

K U3MEHSIOIUMCS YCIIOBHSIM).
[IpuBOoANTH MpUMEPHI OHOCHUCTEM
pa3HOTO YPOBHS OpraHHU3AINH U
CpaBHHMBATh TPOSIBIICHHS CBOICTB
’KMBOTO Ha PA3HBIX YPOBHSIX.
XapakTepu30BaTh OCHOBHBIE TIPOIIECCHI,
IpoTeKalue B ONOCUCTEMAX:

0OMEH BEIIECTB U NPEBPAILECHUE
HHEPrUM, CAMOBOCIIPOU3BEICHUE,
CaMOPETYJISIINS, PA3BUTHE.

Coburonath npaBuiia OepeskHOTO
OTHOIIICHUS K KUBOU MPHUPOJIC

HToro uacoB o teme

1

Tema 3. XuMu4yeckuii COCTaB U CTPOEHHUE

RJIECTKHA

3.1

XUMHYECKUH COCTAB
KieTku. Boma u
MHHEPAJIbHbIEC COU

1

XHWMHYECKAM COCTaB KJICTKH.
XYMMHUYECKHE DJIEMEHTHI:
MaKpO3JIEMEHTbI, MUKPO3JIEMEHTHI.
Bona n MuHepanbpHbIE BELIECTBA.
DYHKIIUA BOABI 1 MUHEPATBHBIX
BeliecTB B kieTke. [loanepxxanue
OCMOTHYECKOIr'0 OajaHca.
Hemoncmpavuu:

Juaepammor: «Pacupenenenue

XUMUYECKUX 3JIEMEHTOB B HEKHBOM
npupojie», «Pacnpenenenne XuMUYECKUX

PackpeiBaTh coqiepkaHre TEPMHHOB

Y TIOHSITHIA: DJIEMEHTHI-OMOTEHBI,
MaKpOAJIEMEHTBI, MUKPOAJIEMEHTHI;
MUHEpaJIbHBIC BEIIECTBA, MOJICKYJIa
BOJIbI KaK JIUTIOJIb, BOJOPOHbBIE CBSI3U;
ruApodUIbHBIE U THIPOPOOHBIE
BEIIECTBA.

Jloka3pIiBaTh €IMHCTBO JIEMEHTHOTO
COCTaBa KaK OJIHO U3 CBOMCTB JKHUBOTO.
PacnipenensiTh XUMHUYECKHE IIEMEHTBI
10 TPyTIaM B 3aBUCUMOCTH
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AJIEMEHTOB B )KMBOM IIPUPOJIEN.
Tabauyer u cxemwi: «Ilepronuueckas
Ta0JIMIA XUMUYECKUX DJIEMEHTOBY,
«CTpoeHUEMONEKYIbBI BOABDY

OT KOJIMYCCTBCHHOI'O IIPCACTABUTCIILCTBA
B OPraHu3Me; XapaKTCpu30BaTh POJIb
OTACIBHBIX 3JICMCHTOB.

BBISBIATE CBA3B MCKOY COCTAaBOM,
CTPOCHHUCM MOJICKYJIbI XUMHUYCCKOI'O
COCIHMHCHUA U €TO (byHKLII/ISIMI/I B KIJICTKC

3.2 | benku. CocraB u benku. CocTaB u cTpoeHue 6eIKoB. PackpbiBath cojpepxaHue TEPMUHOB U
CTpO€HUE OEJIKOB AMMHOKHCIIOTBI — MOHOMEPHI OETIKOB. MOHSATHI: OEJIKHU, TOJTUMEPBI, MOHOMEPHI,
Heszamenumeble 1 3aMeHUMBIE AMUHOKHCJIOTHI, IENTHIHAS CBS3b,
AMUHOKHUCIIOTHl. AMHUHOKHUCIIOTHBIH IIOJIAIIETITHL, IEHATYpaLys.
cocTaB. YPOBHU CTPYKTYpPhI OEIKOBOI XapakTepu30oBaTh OEJIKH Kak KJacc
MOJIEKYJIbI (TIepBUYHAs, BTOPUYHAS, OpPraHUYECKUX COCANHEHU;
TPETUYHAsI U YETBEPTUUHAS CTPYKTYpPaA). | KIIACCH(PHUIIUPOBATH UX 10 CTPOCHHIO
XUMUYECKHE CBOMCTBA OEJIKOB. (rmoOynsipHble U GUOPHILISIpHBIE OEIKN),
buonornueckue GpyHKIMH OEIKOB. MEPEUNCIIATh U XapaKTepU30BaTh
Jlemoncmpauyuu: (GhyHKITUN OCITKOB
Tabnauyvt u cxemol: «CTpoeHue
MOJIEKYJIbI OENKay.
Obopyodosanue: CBETOBOW MHUKPOCKOIIL,
MUKpOIpenapaThbl
3.3 | depMeHTHI — depMeHTBI — OMOJIOTUYECKUE PackpeiBaTh conepikaHne TEPMUHOB U
ouosnornyeckue KaTalnu3aTophl. MOHATHI: EPMEHTBI, aKTUBHBIN IIEHTD,
KaTaJIn3aTOPhI Crpoenue ¢epMeHTa: aKTUBHBIN IIEHTP, | CyOcTpaTHas ceu(pUIHOCTb,

cyOcTpaTHast cienupUuIHOCTb.
Kodepmentsl. Buramussbl.
Otnuuust pepMeHTOB

OT HEOPTaHWYECKUX KaTaIn3aTOPOB.

Ko epMEHTHI, OCITKU-aKTHBATOPHI 1
OeJIKU-UHTUOUTOPHI.

VYka3bIBaTh OTIINYUS (PEPMEHTOB

OT HEOPTaHUYECKUX KaTallu3aTOPOB.
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Hemoncmpavyuu:

Tabauywvl u cxemol: «CTpoeHue
dbepMeHTay.

Obopyodosanue: 000pya0BaHNE
JUTSl TIPOBEJICHUST HAOIIOICHHUI,
U3MEpPEHUI, SKCIIEPUMEHTOB.
Jlabopamopnvie u npakmuyeckue
pabomui:

Jlaboparopnas pabota Ne 1. «M3yuenue
KaTaJIMTUYECKON aKTUBHOCTH
(epMeHTOB (Ha IpUMEPE aAMMJIIA3bI
WIM KaTalla3bl)»

OOBACHATH poJib (PEepMEHTOB

B (DYHKIIMOHMPOBAHUM JKUBBIX CUCTEM,
B IIPOMBIIIIJICHHOCTH, B METUIIMHE,

B MOBCEIHEBHOW KHM3HH YeJOBEKa

3.4

VrineBoasl. JIunmmuel

YrieBoasl: MOHOCAXapuIbl (TI0K03a,
prbo3a u ae30kcuprdo3a), Tucaxapuasl
(caxapo3a, JJaKTO3a) U MOJIUCAXaPHUIbl
(kpaxmaJ, TIIMKOreH, LeJUTI003a).
buonornueckue hyHKIIUN yTIEBOIOB.
JIunuIbl: TPUTIIULICPUIBI,
dboconunuibl, CTEpOUIBIL.
I'unpodunbHO-THIPOPOOHBIE CBOKCTBA.
buonoruueckue QpyHKITUU JIUTHIOB.
CpaBHEHHE YTJIEBOJIOB, OCIIKOB U
JIUTIAIOB KaK UCTOYHUKOB DHEPTHUH.
Hemoncmpavuu:

Tabnuywl u cxemvl: KYTICBOABDY,
«JIunu b,

Obopyodosanue: 000pyT0OBaHUE

PackpbiBath copepkaHrie TEPMUHOB U
TIOHATHH: YTJICBOIbI, MOHOCAXAPH/IBI,
Jcaxapu/Ibl, IOJIMCAaXapyibl, TIIFOK03a,
pubo3a, ae30Kkcuprdo3a, caxaposa,
JIAKTO3a, MaJIbTO3a, IEJUII0JI03a
(keT4arka), Kpaxmal, TITMKOTeH;
JUTTUBI, TPUTTUIIEPUAB! (KHPBI, Macia),
dbochomunubl, CTEPOUIBI.
XapaKkTepru30BaTh YIIICBOIbI, JIUITH]IBI
KaK KJIACCOPTAaHUYECKUX COCTMHECHHM.
KnaccudumupoBath yriieBOIbI U JIATTHTBI
M0 CTPOCHUIO; MEPEUUCIISITh QYHKITUN
YTJICBOJIOB M JIUTIHIOB.

CxemaTudecku M300pakaTb CTPOCHUE
MOJIEKYJI YTJIEBOIOB, JIUTTHIOB
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JUISl IPOBEICHUST HAOII0ICHU,
M3MEPEHNN, JKCIIEPUMEHTOB

3.5 | HykienHoBbie Hyxkneunossie kucnotsl: JJTHKu PHK. PackpsiBaTh copepxkaHue TEPMUHOB U
KUCIOThL. ATD Hyxneornipl — MOHOMEDBI MOHATUM: 1E30KCUPUOOHYKIICHHOBAs
HYKJIEMHOBBIX KHCJIOT. CTpoeHue u kucnota (JIHK), pubonykiennonas
¢bynkuuu [IHK. Ctpoenue u dyHKIIMN kucinora (PHK), nykneorun,
PHK. AT®: cTtpoenue u GpyHKIMH. MOJIMHYKJICOTUIHAS LIETTh
Hemoncmpayuu: (MOMMHYKIEOTH]T), KOMILJIEMEHTAPHOCTb,
Ilopmpemuwi: [Ix. Yorcon, @. Kpuk, ¢bynkuuu JIHK (xpanenue u nepegayda
M. Yunkunc, P. ®pankiuH. HaCJIEJICTBEHHOW MH(OpMAIUN); BUIBI
Tabauysl u cxemol: PHK (undopmanmonHas, TpaHCropTHas,
«Hyxnennosbie kucnotsl; JJHK», pubocomaibHas); aaeHo3uHTpudocdar
«buocunres 6enkay, «CtpoeHue (AT®), makpospruueckas CBS3b.
MOJEKYIIbI ATO». XapakTepu3nupoBaTh HYKJIEHHOBBIE
Obopyoosanue.: CBETOBOW MUKPOCKOIIL, KHUCJIOThI KAK XUMHUYECKUE COETUHEHHUS U
MUKpPOIIpEnapaTsl HOCHUTEIIN HACJIEICTBEHHON
uHdopmaIuu.
OTmeudaTb 0COOEHHOCTH CTPOCHUS
MOJIeKyJ HykiaenHOBbIX kucioT (JJHK,
PHK) u ATO.
CxemaTudecku n300paxxaTb CTPOCHUE
HYKJIEOTUIOB, MOJIEKYJI HYKJIEUHOBBIX
kuciaor, ATD
3.6 | Uctopus u MeTO/IbI IMutonorus — Hayka O KIIETKE. PackpeiBaTh copepkaHre TEPMUHOB U

U3YUYEHUS KIIETKHU.
Kinerounas teopus

Knerounas teopust — npumep
B3aUMOJICHCTBUS U U (PaKTOB
B HAYYHOM I1O3HaHHH.

ITOHATHMN: KJIETKA, LTUTOJIOTUS;
PACKpBIBATh COACPKAHUE ITOJIOKECHUN
KJIETOYHOU TEOPUMU.
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MeToapl U3y4eHHS KICTKH.
Jlemoncmpayuu:

Ilopmpempui:

A. JleBeHryk, P. I'yk, T. [lIBanH,

M. lInennen, K. bap, P. Bupxos.
Obopyodosanue.: CBETOBOH MUKPOCKOII,
MUKPOIIpenapaThl paCTUTEIbHBIX,
KUBOTHBIX HOAKTEPHATBHBIX KIIETOK;
PUCYHKHU ¢ MUKpodoTorpadusimu
KJIETOK, TIOJTyYE€HHBIE C TOMOIIIBIO
CBETOBOTO M JIEKTPOHHOTO MHUKPOCKOTIA

[TepeuncrnaTh u XapaKTEpPU30BaTh
OCHOBHBIC METO/IbI U3YUCHUS KICTKHU:
(IpUTOTOBIICHUE CPE3OB,

OKpaITMBaHUE, MUKPOCKOTIMPOBAHUE,
neHTpudyrupoBaHue, KyJIbTUBUPOBAHNE
KJICTOK M TKaHEH)

3.7

Knerka
KaK [1eJIOCTHAasd
JKUBas CUCTEMA

Kinerka kak nenocTHas xKuBasi CUCTEMA.
OO6mre mMpuU3HaKU KIETOK: 3aMKHYyTast
HapykHas MeMOpaHa, moJiekyJisl JIHK
KAaK T€HETUYECKUH allapar, cucrema
cuHTe3a Oenka. TUMbl KIETOK:
YKapUOTHUYECKasd U MPOKAPUOTUYECKASL.
Oco0EHHOCTH CTPOCHUS
MIPOKAPUOTUYECKOUN KIIETKHU.

Knerounas crenka 6axrepuii. CTpoeHue
AYKapUOTUYECKOMN KJIETKH. OCHOBHBIE
OTJINYMS PACTUTEIIBHOM, J)KUBOTHOM U
rpubHOM KieTku. [loBepXHOCTHBIE
CTPYKTYpPBI — KJIETOUHAsI CTCHKA,
TIIMKOKAJTUKC, UX QYHKLIUU.
[Ina3maTuyeckas MeMOpaHa, €€ CBOMCTBA
U (PYHKIIUH.

PackpeiBaTh copepxaHre TEPMHUHOB U
NOHATUMN: KJIETKH (3yKapuOTHYECKas,
MPOKAPUOTUIECKasT ), TNIa3MaTHIeCKast
MeMOpaHa (T1azManeMMma), IITMKOKaIUKC,
TPAHCIIOPT BEIIECTB (MaCCUBHBIN,
aKTUBHBIN), 3HIOUUTO3 ((arouuTos,
MUHOIINTO3), SK30IMTO3, KIETOYHAs
CTCHKA, HYKJICOH/I.

CpaBHHBaTh MKy COOOM
9YKapUOTUYECKUE U TTPOKAPHOTHIECKHE
KJIETKH; OTMEYaTh CXOJICTBO U PAa3IAYHUSI
B CTPOCHHUM KJIETOK OaKTepuid,
’KUBOTHBIX, PACTCHUI U TPHOOB

44



Hemoncmpavyuu:

Ilopmpemuwi: A. JleBenryk, P. I'yk,

T. [lIBann, M. Illneiaen, K. bap,

P. Bupxos.

Tabauywvl u cxemwvr: «CTpoeHHE
AYKApUOTUUECKON KIIETKI», « CTpoeHHe
KUBOTHOM KIETKN», « CTpoeHue
pacTUTENbHOU KIETKN», «CTpoeHHe
MIPOKAPUOTUYECKON KIICTKI.
Obopyoosanue.: CBETOBOH MUKPOCKOII,
MHUKpOIIpEnapaThl paCTUTEIbHBIX,
KUBOTHBIX M OAKTEPHUATBHBIX KJICTOK

3.8

Crpoenue
AYKapUOTHYECKON
KJIETKU

[uTonnasma u ee OpraHoUIbl.
OnHOMEMOpaHHBIE OPTaHOUIbI KJIETKHU:
OIIC, anmapart ["'onbaxu, TU30COMBI.
[TonyaBTOHOMHBIE OPTaHOUIbI KJIETKHU:
MUTOXOH/JIPUH, TIIIACTH/IBI.
[Iponcxox1eHrue MUTOXOHJIPUN U
niactul. Bugsimnactua.
HememOpanHbie OpraHouabl KJICTKU:
PHUOOCOMBI, KJICTOUHBIN IIEHTP,
HEHTPUOIH, PECHUYUKH, KTy TUKH.
DYHKIUA OPTraHOUJIOB KJIETKHU.
Bxirouenus.

S npo — perynsaTopHbIN HEHTP KIETKH.
CrtpoeHue siipa: siiepHas 000JI04Ka,
KapuoIlia3Ma, XpOMAaTHH, SIPBIIIKO.

PackpriBath conepkanue TEPMUHOB H
MOHSATUN: LIUTOIJIa3Ma, OPTaHOU/IBI,
sHjomIazMaruyeckas cetsb (DOI1C),
anmapart ['oJIbJKY, TU30COMBI, BaKyOJIb,
MUTOXOHAPHH, TJIACTUJIBI (XJIOPOILIACTHI,
XPOMOIIJIACTHI, JICHKOIIJIACTHI),
pUOOCOMBI, MUKPOTPYOOUKH, KJICTOUHBIH
IEeHTp (LIEHTPOCOMA), PECHHYKH,
KT'YTUKHU, BKIIOUCHUS, SIAPO, sAepHas
000J104Ka, KapuoIjia3Ma, XpOMaTHH,
SIAPBIIIKO, XPOMOCOMBI.

OnuceIBaTh CTPOCHUE DYKAPUOTUUYECKOM
KJIETKH 10 U300pKEHUSIM U

Ha MUKpOTIpenaparax;
KJIaCCU(UIIMPOBATH OPTAHOMIBI
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XpoMocOoMBI. TpaHCIOPT BELIECTB

B KJIETKE.

JHemoncmpayuu:

Ilopmpempwi: A. JleBenryk, P. I'yk,

T. [lIBann, M. Illnennen, K. bap,

P. Bupxos.

Tabauywvl u cxemvr: «CTpoeHue
AYKApUOTUUYECKOU KIETKW», «CTpoeHue
KUBOTHOM KJIETKN», « CTpOEHHE
pPacTUTENIBHOU KIETKW», «CTpoeHue
IPOKAPUOTUYECKON KIIETKWY,
«Ctpoenue sapa KIETKI.
Obopydosanue.: CBETOBOM MUKPOCKOII,
MUKpOMpenapaTsl pACTUTEIbHBIX U
KUBOTHBIX KJIETOK.

Jlabopamopnsie u npakmuueckue
pabomoi:

Jlabopatopnas pabota Ne 2. «M3yuenue
CTPOCHHSI KJIETOK PAaCTEHUH, )KUBOTHBIX U
OakTepuil NoJ MUKPOCKOIIOM Ha FOTOBBIX
MUKPOIIPENapaTax U UX OMNHCAHUEN

B 3aBHUCHMOCTH OT OCOOEHHOCTEN MX
crpoenus (0OJHOMEMOpaHHEIE,
nBymMeMOpaHHbIe, HeMeMOpaHHbIE);
OMKCHIBATh (DYHKIIMH KaXKJIOTO
OpraHoM/ia B KJIETKE.
XapakTepu3oBaTh KJIETOYHOE JIPO KaK
MECTO XpaHEHHUsl, nepeaayu (yIBOeHue
XpOMOCOM) U pealin3aluu
(TpaHCKpHUIIIIKS ) HACJIEICTBEHHOU
MH(}OpMaALUU KIIETKH.

[lepeuncnaTh U ONUCHIBATH KOMITIOHEHTHI
a5pa 1 uxX QyHKIHHY;

CxeMatnyHO n300paxxaTh CTPOEHUE
PaCTUTEIBLHOU U JKUBOTHOU KJIETKHU.
OOBACHATH OMOJIOTMYECKOE 3HAUCHHE
TPAHCIIOPTA BEILLECTB B KIIETKE

HToro 4acos 1o reme 8

Tema 4. ZKuzHeneATeJIbHOCTDh KJIETKH

4.1 | OOMeH BelecTs. 2 OOMeH BelecTB, WK METa00IH3M. PackpeiBath conep:xkanue TEPMUHOB U
[InacTrueckuii Accumuiianus (TUIaCTUYECKU 0OMEH) MOHSATUN: OOMEH BEIIECTB U
oOMeH. DOTOCHHTES. U TUCCUMMIIALIMS (SHEPTeTUUYECKUI MpeBpalleHne YHEPrun (MeTadbonmn3M),
XeMOCHUHTE3 00MEH) — JIB€ CTOPOHBI €MHOTO ACCUMWISIITUS, TIJTACTUYECKUN 0OMEH,
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npolecca Metadonu3Ma. Poib 3akoHOB
COXpaHEHMS BEILIECTBA U IHEPTUU

B IOHMMaHUM MeTadonu3Ma. Turbl
oOMeHa BEIIeCTB: aBTOTPO(PHBINA U
rerepotpodubiii. Posb pepmenToB
B 0OMEHE BEIIECTB U MPEBPAILCHUN
JHEPruu B KIIeTKe. POTOCUHTES.
CaetoBas 1 TeMHOBas ¢asbl
doTocuntesa. Peakiuu ¢porocunTesa.
DddhexTuBHOCTH (HOTOCHHTE3A.
3HavyeHue (HOTOCUHTE3a AJIS )KU3HU
Ha 3emuie. BiausiHue ycnoBuid cpesl
Ha (DOTOCUHTE3 U CIOCOOBI MOBBIIICHUS
€ro MPOAYKTUBHOCTH Y KYJIbTYPHBIX
pacTeHU.

XeMOCHHTE3. XEMOCHHTE3UPYIOIINE
OakTepuu. 3HaUCHUE XEMOCHUHTE3a
JUJIS1 )KU3HU Ha 3eMJIe.
Hemoncmpavuu:

Ilopmpemwi: K. A. Tumupsses.
Tabauywl u cxemol: «XIOPOILIACTY,
«POTOCUHTE3»

JTUCCUMWISIIUS, SHEPIeTUYECKUI OOMEH,
dborocunTe3, HOTONIN3,
dhochopunupoBanue, MEPeHOCUNK
MIPOTOHOB, XEMOCHHTE3.

OnuceiBaTh (HOTOCUHTE3, MPOIECCHI,
MIPOTEKAIOIINE B CBETOBOM U TEMHOBOM
dbaze.

BbISIBISITE IPUYHUHHO-CIEJICTBEHHBIC
CBSI3U MEKTy MOTJIOIEHUEM COJTHEYHOMN
SHEPIUU XJIOPOPHUIJIOM U CHHTE30M
Mosekya ATO.

CpaBHUBATh HCXOHBIE BEIIECTBA,
KOHEUHbIE MMPOAYKTHI U YCIOBUS
MIPOTEKAHUS PEAKIIMHA CBETOBOU U
TEMHOBOH (ha3bl (POTOCHHTE3A;
CpaBHUBaTh POTOCUHTE3 U XEMOCHHTE3.
OueHuBarh 3HaUeHHE POTOCUHTE3A U
XEMOCHHTE3a JJIs )KU3HH Ha 3eMJie

4.2

DHEpPreTUYeCcKui
oOMeH

DHepreTuuecKuii 0OMEH B KJIETKE.
Pacumienienue BeecTs, BbIICICHUE U
AKKyMYJIMPOBaHUE YHEPTUH B KIICTKE.
DTarbl SHEPreTHIECKOro 0OMeHa.
I'mukosns. bpoxenuen ero BUIbL.

PackppiBaTh copepkaHue TEPMHUHOB U
MOHATHI: SHEPTeTUUECKUIA OOMEH,
TJINKOJIN3, MOJIOYHOKHCIIOE OpOKEeHHE,
CIIUPTOBOE OpOXKEHUE, ONOTOTHIECKOE
OKHUCJICHUE, KJIETOYHOE JIbIXaHUE,
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Kucnopongnoe okucnenue, nim
KJIETOYHOE AbIxaHue. OKUCIUTENBHOE
dbochopunupoBanue. IPHEKTUBHOCTH
SHEPreTUYECKOro oOMeHa.
Hemoncmpayuu:

Tabauywl u cxemvl: «TunsiuTaHuD,
«MeTabonmuzmy», « MUTOXOHIPUS,
«DHepreTuyeckuii 0OMeH»

TUCCUMUIIAIIHSA, (PEepMEHT.
XapaxkTepuzoBaTh OOMEH BEILIECTB U
MpeBpallieHue SHePTrur (MeTad0IN3M)
KaK OJTHO UX CBOWMCTB KHBOTO.
[lepeuncnaTb 0COOEHHOCTH
MJIACTUYECKOTO M DPHEPTEeTHUECKOTO
oOMeHa B KJIETKE; yCTaHABIUBAThH
B3aUMOCBSI3b MEKy HUMH.

Paznmmuate THIEI 0OMEHA BEIIECTB

B KJIETKE: aBTOTPO(PHBIN U
reTepoTpO(HBIN.

OmnuckIBaTh ATAMbl SHEPTETUYECKOTO
oOMeHa (TTOArOTOBUTENIbHBIH,
OECKHUCIIOPOIHBINA, KUCIOPOIHBIN )

U CPAaBHHUBATh UX MEXKIY COOOM.
XapakTepu3oBaTh peakiuy TJIMKOJIN3a,
OpoKeHMS, KJIETOYHOTO JbIXaHUS;
BBISIBIIATH IPUYMHHO-CJICJICTBEHHBIC
CBSI3U MEXK]y TJIMKOJIU30M, KJIETOUHBIM
JILIXaHUEM U CUHTE30M MOJIeKyJa ATO.
CpaBHuBaTh 3 (HEKTUBHOCTh
OECKHUCIIOPOTHOTO U KUCIOPOIHOTO
ATAroB

4.3

buocunTes Oeska

Peakiuy MaTpuyHOroO CUHTE3A.
I'enetnueckas undopmarms u JJHK.
Peanuzanus renetnyeckon
uH(bOpMAITUH B KIIETKE.

PackpbiBaTh conepxaHne TEPMUHOB
U MOHSTHUN: T€H, TCHETUYECKUM KO/,
MaTPUYHBIN CUHTE3, TPAHCKPUIIIIHS,
TPAHCIISAIMS, KOJIOH, aHTHUKO/JIOH,
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I'eneTnueckuil Ko MEro CBOMCTRBA.
TpaHCKpUIILUA — MATPUYHBIA CUHTE3
PHK. Tpancnsuust — 6uocuHTe3 OeKa.
Oransl Tpancisanuu. Kogupoanue
aMHUHOKHUCJIO0T. Pons pudbocoms
OmocuHTe3e OeIKa.

Jlemoncmpayuu:

Ilopmpemui: H.K. Konb1os.

Tabauyer u cxemsvi: «Ctpoenne JJHK»,
«Ctpoenue u GQyHKIIMOHUPOBAHUE TEHA,
«Cunres 0enkay, « Permkarus JTHK,
«["eHeTHUECKMI KOIIY.

Obopyodosanue: MOCIN- aNITITUKAITUN
«Y nBoenue IHK u tpanckpunums»,
«buocunTe3 OeIKa»

pubocoma, IeHTpaibHas 10TMa,
MOJICKYJIIpHAst OMOJIOTHSI.

Ornpenensarb CBOWCTBA T€HETUYECKOTO
KoJ1a (TPUILIIETHOCTh, OJTHO3HAYHOCT,
BBIPOXKJICHHOCTh, YHUBEPCAIBHOCTb,
HEMEePEeKPbIBAEMOCTh, HETIPEPHIBHOCTH ).
OnuceiBaTh 3Tanbl peain3aluu
HACJIeICTBEHHON MH(GOpPMAIINH B KJIETKE.
CpaBHHBaTh pEaKIMA MAaTPUIHOTO
cuntezaMosiekyl PHK u Genka B kieTke

4.4

Hexknetounrnie
(bOpMBI KU3HU —
BUPYCHI

HexkneTounslie GopMbl )KU3HU — BUPYCHI.
HcTtopust OTKPBITHS BUPYCOB

(. Y. UBanoBckuit). OcobeHHOCTH
CTPOEHHUSA U dKU3HEHHOIO IIUKJIa BUPYCOB.
bakrepuodaru. boneznu pacrenuit,
KUBOTHBIX U YEJIOBEKA, BHI3HIBAEMBIC
BUpycaMu. Bupyc ummyHozaeuimra

yenoBeka (BY) — BozOyautens CITN a.

OOparHas TpaHCKPHITIIHS, PeBEpTa3a u
uHTerpasa. [Ipodunakruka
pacnpocTpaHEHUST BUPYCHBIX
3a001eBaHUM.

PackpriBaTh comepkaHne TEPMHHOB U
MOHSITUIA: BUPYC, BUPYCOJIOTHS, KallCUI,
O6akTepuodar, BUpyC UMMYHOe(HUIIUTA
yesnoBeka (B IY), oHKOreHHble BUPYCHI.
XapakTepu3oBaTh BUPYCHI KaK
HEKJIETOUHYI0 (DOpMY KU3HH;
OCOOEHHOCTH CTPOCHUS U
KU3HEACSITEILHOCTU BUPYCOB.
OnuceIBaTh )KM3HEHHBIN UK BUPYCOB
UMMYHOJeUIIMTA YeIOBEKA; pa3inyaTh
Ha pucyHkax BTM ((Bupyc TabauHoit
MO3auKHn), bakrepuodar, BIY.
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Hemoncmpavyuu:

llopmpemui: ]1. 1. VIBaHOBCKHIA.
Tabauywvl u cxemvl: «Bupyco»,
«bakreprnodarm»; «CtpoeHue u
*u3HeHHbIN nukn supyca CITM/1a,
OakTepuodaray.

Obopyoosanue.: MOJENb CTPYKTYPbI
JIHK; MarauTHas MOJI€JIb-anIlIMKaLIUs
«CTpoeHue KIeTKn»

OO60CHOBBIBATH U COOIIOIATH MEPHI
npodUIAKTUKU PACTIPOCTPAHCHUS
BUPYCHBIX 3a00JIeBaHUN
(pecniupaTopHbIe, KEITyJOYHO-
KULIeYHbIE, KJICMIEBOI dHIIe(DaIHNT,
BUY-undexrus)

Hror

O 9aCOB II0 TCMC

6

Tema 5. Pa3MHoXeHMe W HHIAMBHIYaJlbHOE Pa3BUTHE OPraHU3MOB

5.1

JKu3HEeHHBIN UK
KJIETKU. [lenenue
KJIETKH. MUTO3

1

KneTounbli UK, MW )KU3HESHHBIM 1K
kietku. atepdaza u MuTos.
[Tpomneccel, npoTekaromue B uHTepdase.
Penukanus — peakiusi MAaTpU4HOTO
cuntesa JJHK. Ctpoenue xpomocom.
XPpOMOCOMHBII HAOOP — KAPUOTHII.
JIMTIIONAHBIN U TallJIOWTHBIN
XPOMOCOMHBIE€ HA0OPBI. XPOMATHU/IBI.
[{utonoruueckue OCHOBBI pa3MHOKEHUS
Y UHJMBUIYAJIBHOTO Pa3BUTHS
OpraHu3MoB. [lefeHune KIETKH — MUTO3.
Craaun muto3a. [Iporeccs,
MPOUCXO/IAIINE HA PA3HBIX CTAIUIX
MHUTO3a. bruojorunueckuii CMbICI MUTO3a.
[Tporpammupyemasi TuGesb KIETKH —
aroIITo3.

PackpbIBaTh copepxaHue TEPMUHOB U
MOHSTHI: KJIIETOUHBIN UK, HHTEpda3sa,
penyIUIMKaLIKs, XpOMOCOMA, KAPUOTHIIL,
rarmjaoOuIHbINA, JUTIIOM IHBIN
XPOMOCOMHBIN Ha0Op, XPOMATH/IBL;
MHUTO3 €ro craguu: mpodasa, meradasa,
anadasa, Tenodasa.

OnuchIBaTh )KU3HEHHBIN [IUKIT KIETKH;
MEPEUNCIIATh U XapaKTepU30BaTh
MEepUOAbI KJIETOYHOTO IUKJIA,
CpaBHUBATH UX MEXKTy COOOM.
OnuceiBaTh CTPOEHUE XPOMOCOM,
KapHUOTHUIIOB OPTraHNW3MOB, CPABHUBATh
XPOMOCOMHbBIE HAOOPBI KIETOK.
CpaBHMBATH CTaAUU MUTO3A.
Paznuuate Ha MUKponpenaparax
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Hemoncmpavyuu:

Tabauyvl u cxemovl: «KIeTOUHBIN UK,
«Pernukanusa JJHK», «Ctpoenue
XpPOMOCOMBI», « MUTO3»; MarHUTHas
MOJIeTb-anIIuKanus «Jleinenue KIeTkmny;
monens J[HK.

Obopyodosanue: CBETOBOM MUKPOCKOIT 1
Mukponpenapat «Kapuokrunes B KieTkax
KOpEUIKa JTyKay.

Jlabopamopnsie u npakmuueckue
pabomui:

JlabopaTopHas padota Ne 3.
«HabnroneHue MuTO3a B KJIE€TKaxX
KOHYMKA KOpPEIKa JIyKa Ha TOTOBBIX
MHUKponpenapaTax»

Y PUCYHKAaX CTaJUy MUTO3A.
PackpriBaTh OMOIOTUYECKU CMBICIT
MHUTO32

5.2

Dopmsbl
Pa3MHOKEHUS
OpTraHU3MOB

®opMbI pa3MHOKEHUSI OPTaHU3MOB:
Oecrnosioe U MOoJIOBOE.

Bunpl 6ecrionoro pa3sMHOXKEHHUS:
JIeJICHUE HAJIBOE U TTIOYKOBAHKUE OJHO-
Y MHOTOKJIETOYHBIX, CIOPOOOpa30OBaHUE,
BET€TaTUBHOE Pa3MHOKEHUE.
HckyccTBEeHHOE KIIOHUPOBAaHUE
OpraHu3MOB, €T0 3HAYCHUE
JUISICETIEKITU U,

[TosoBoE pa3MHOKEHHUE, ET0OTINYUS
oT OecroJIoro.

Jemoncmpavuu:

PackpbIBaTh conepxaHue TEPMUHOB
Y TIOHSATHUM: Pa3MHOKEHHUE, KIIOH,
MOJIOBBIC KJIETKH (TaMEThl),
SMUEKIIETKa, CIEpMaTO30H/1, 3UT0Ta,
JICJICHHE HAJIBOE, IOYKOBAHUE,
crnopyJisius, pparMeHTarus,
BETE€TaTUBHOE PA3MHOKEHHE,
CEMEHHOE Pa3MHOXKEHUE, ONBUICHHE,
JBOMHOE OIJIIOJJOTBOPEHUE, MOJOBBIE
KeJIe3bl, CECMCHHUKH, SIMYHUKH,
OIIOZIOTBOPEHHE (HAPYKHOE,
BHYTpEHHEE).
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Tabauywvl u cxemvi: «DOpPMBI
Pa3sMHOXKEHUSI OPTaHU3MOBY, «J{BOMHOE
OIUIOZAOTBOPEHUE YIIBETKOBBIX
pacteHui», «/lenenue KineTku
OakTepumn», «BereraTuBHOE
Pa3MHOXEHUE pacTeHui», « CTpoeHue
IIOJIOBBIX KJIETOK»

XapakTepu3oBaTb 0COOCHHOCTH

¥ 3Ha4YeHHe OECroIoro U MmojJoBOro
CIIOCOO0B pPa3MHOXKEHHS.

Boiaensate BuabI 6€cnosoro
Pa3MHOKEHUS; BBISIBIATD B3aUMOCBSI3H
Mexay popmamMu u cmocobamu
Pa3MHOXKEHHUS, U UX OMOJOrHYECKUM
3HaYCHUEM.

Brnaners npuémamu BereTraTuBHOTO
Pa3MHOKEHUS KyJIbTYPHBIX paCTEHUI
(Ha MpuMepe KOMHATHBIX ).
XapakTepu30oBaTh MOJOBHIE KIETKU:
SULIEKIICTKH, CTIEPMATO30U/IbI;
BBISBJISITH OCOOCHHOCTH

UXCTPOCHUS

5.3

Meiio3s

Meito3. Craguu meiiosa. [Iponeccsl,
MPOUCXOAIINE HA CTAIUAX MEHo3a.
[ToBenenue XxpoMOCOM B MEHO3E.
Kpoccunrosep. buonornueckunii cMbIca
Y 3HAYCHUE MEno3a.

Jemoncmpavyuu:

Tabauywl u cxemvl: «JleneHUEKIECTKIY,
«Menos».

Obopyoosanue.: moaens JIHK;
MarHMTHas MOJIC/Ib-aNTIINKaIIAs
«JleneHue KICTKM»

PackpeiBaTh cojepkaHre TEPMUHOB U
MMOHITHUI: ME03, KOHBIOTAIIUS
XPOMOCOM, TIEPEKPECT (KPOCCUHTOBEP)
XPOMOCOM, TaMETHI.

XapakTepu3oBaTh MEH03 KaK CIIOCo0
KJICTOUHOTO JICJICHUS; ONUCHIBATh MEi03
10 CTaJusIM; CPaBHUBATh CTAJIUU MeEi03a
1 MHUTO3A.

Paznmuuares Ha pucyHKax cTaguud MEno3a;
pacKkpbIBaTh OUOJOTUUECKOE 3HAUCHHUE
Meno3a
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5.4

OO6pazoBanue u

I'ameTorenes — Imponecce 06pa3OBaHI/IH

PackpriBath conep:xanue TEPMUHOB U

pa3BUTHE OJIOBBIX MTOJIOBBIX KJIETOK Y)KHBOTHBIX. MOHATUIN: TAMETOT€HE3, CIIEpMATOTeHE3,
KJIETOK. [TonoBrIe ke1e3bl: CEMEHHUKU U OOT€HE3, CIIEPMAaTO30H /I, aKpOCOMa,
OnogoTBOpEHKE aunyHukd. OOpa3oBaHHe U pa3BUTHE SUIIEKIIETKA, OJISIPHBIE TEJbIIA.
MOJIOBBIXKJIETOK — raMeT (CrepmMaTo3oul, | XapakTepru30BaTh 0COOCHHOCTH
ANUIIEKIIETKA) — CIepMaToreHes u raMeToreHe3a y >KUBOTHBIX M €T0 CTa/INH;
ooreHe3. OCOOEHHOCTH CTPOEHUS MIOJIOBBIE KJIETKH >KMBOTHBIX U OMKUCHIBATH
SWUIIEKIIETOK U CIIEPMAaTO30HU/I0B. MPOIECC UX PA3BUTHAL.
OmonotBopenue. [Taprenorenes. CpaBHMBATB CIIEPMATOTEHES U OOTEHES.
Jlemoncmpayuu: OnuceIBaTh OIIOIOTBOPEHHE,
Tabnuywvl u cxemol: «[IpsiMoen HenpsiMoe | OMOJIOTHYECKOE 3HAYCHHUE
paszButHe», «['ameTorenes OTLJIOIOTBOPEHMUS
y MJICKOITUTAOIINX U YEIIOBEKAY.
Obopyoosanue: Moaenb MeTadazHoM
XPOMOCOMBI, MUKPOCKOTI,
MuKponpenapathl «CriepMaTo30HIbl
MJICKOTIUTAIONIETO», « SIMIIeKIeTKa
MIIEKOTIUTAIOIIET 0.
Jlabopamopnsie u npakmuueckue
pabomul:
Jlabopatopnas pabota Ne 4. «3yuenue
CTPOEHHSI TMOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenapaTax»
5.5 | UnauBuayaapHOE NuauBuayanpHOE pa3BuTHe (OHTOTeHe3). | PackpbhiBaTh copepikaHHe TEPMHHOB
pa3BuTHE OMOpHOHAIBHOE Pa3BUTHE U TIOHATHIA: OHTOTEHE3, YMOPHOTEHE3,
OpraHU3MOB (aMOpuoreHes). DTamnbl SMOPUOHAILHOTO | 3UT0Ta, APOOJICHHE, 0JIaCTOMEpHI,

Pa3BUTHA Y ITIO3BOHOYHBIX KMBOTHBIX:

MopyJa, 6actyna, 61acTonens,
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IpoOieHue, racTPyJIALNs, OPraHOTeHE3.
[TocTamMOproHanbHOE pa3BUTHE. THITBI
MOCTAIMOPHUOHAIBHOTO Pa3BUTHSL:
npsiMoe, He TIpsMoe (JTMYUHOYHOE).
Bnusinue cpeasl Ha pa3BuUTHE
OpraHu3MoB; (aKTophbl, CIIOCOOHbIE
BBI3BIBATh BPOXKJICHHBIE YPOJICTBA.

Poct u pazButue pacrennii. OHTOreHe3
[[BETKOBOTO PACTEHUS: CTPOCHHUE CEMEHH,
CTaIuM Pa3BHUTHUA.

Jemoncmpayuu:
Tabnuywl u cxemor. «OCHOBHBIE CTaAUN

OHTOreHe3a», «IIpsmoe u Henpsamoe
pa3BUTHE», «/IBOMHOE OILIOJOTBOPEHUE
YUBETKOBBIX PACTEHHI)

ractpyJia, Helpyia, OpraHOreHe3;
3apOJIbIIIEBBIC JIUCTKHU: IKTOJIEpMa,
Me30/IepMa, SHTOJEPMa;
MOCTAIMOPHOHAIBHOE PA3BUTHE: TPSIMOE
1 HernpsiMoe (JIMUMHOYHOE); MeTaMop(do3,
Meracropa, MUKpOCIOpa, TbUTBIIEBOE
3€pPHO, CIIEPMHHU, 3aPOIBIIIEBBIN MEIIIOK,
JIBOITHOE OIJIOJIOTBOPEHUE.

OnpenensiTe ATanbl SMOPUOHATIEHOTO
Pa3BUTHS XOPJIOBBIX HAa CXEMaxX U
mpernaparax u OMUCHIBATH MTPOIIECCHI,
MIPOUCXOISIIIINE HAa KAKIOM JTarle.
CpaBHHBaTh NEPUOJIbI OHTOTEHE3A;
MPSAMOE ¥ HEMPSMOe (JTMIMHOTHOR)
MOCTAIMOPUOHAIBHOE Pa3BUTHE,
3apOBIIITHN YeJIOBEKA U JPYTHUX
XOPIOBBIX.

OOBACHATH OMOJOTHYECKOE 3HAUCHUE
pa3BUTHS ¢ MeTaMOp(ho30M;
OTpHULIATEIILHOE BIUSIHUE AJIKOTOJIA,
HUKOTHHA U JAPYTUX TEPATOT€HHBIX
(hakTOpOB Ha pa3BUTHE 3aPOIbIIIA
YeJI0OBEKA.

OnuceIBaTh MPOLIECC IBOMHOTO
OTTOJIOTBOPECHMS Y IIBETKOBBIX
pacTeHun

HToro uacosB o teme
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Tema 6. HacjiencTBeHHOCTh M H3MEHYHBOCTH OPraHU3MOB

6.1 | I'eneTtuka — Hayka 1 [Ipenmer n 3a7a4M TEHETUKH. PackpsiBaTh cojiep;kaHue TEPMUHOB U

O HACJIEJACTBEHHOCTH Ponb nuronoruu u sMOpuoIOrUu MOHATHI: T€H, TCHOM, TeHOTHM, (PEHOTHII,

Y U3MEHYUBOCTU B CTAHOBJICHUM I'eHEeTHKU. Bkias XPOMOCOMBI, aJJIeJIbHbIE T€HBI (aJIeIN),
POCCHICKUX U 3apyOEkKHBIX YUCHBIX B rOMO3UIr0Ta, FETEPO3UTOTA,
pa3BUTHE T'€HETUKU. METObI TEHETUKN | TOMHHAHTHBIN MpU3HaK (FeH),
(TMOPUI0TOTUYECKUH, pelLieCCUBHBIN MTPU3HAK (T€H), YhCTast
IUTOT€HETUYECKUI, MOJIEKYJISIPHO- JIMHUSL, TUOPUL.
TEHETUYECKUH). [lepeuncnsaTh 1 XapakTepU30BAThH
OCHOBHbBIE T€HETUYECKUE MTOHATHSI. METO/Ibl TEHETUKHU: TUOPUIOTOTUUECKUN,
['eneTnueckasi CHMBOJIMKA, LUTOT€HETUYECKUI, MOJIEKYJISIPHO-
HCTIONIb3yeMasi B CXeMax CKPEIIMBAaHUM. | FeHETHYECKUM; JOMUHAHTHBIEC U
Jemoncmpayuu: pelieCCUBHBIE TPU3HAKU PACTCHUN U
Ilopmpemui: I'. Mennens, T. Mopras, KUBOTHBIX.
H. 1. BaBuiios, C. C. UeTBepuKOB, [Tosb30BaThCS TEHETUYECKOM
H. B. Tumodees-PecoBckuii. TEPMHUHOJIOTUEN M CUMBOJIMKOU
Obopyoosanue.: MOJIEb- ANITITUKAIIHS JUTSL 3aMKUCU TEHOTUIUYECKUX CXEM
«MOHOTUOPUAHOE CKPEIIUBAHUE, CKpEILIUBaHUS
repbapuii «I'opox moceBHON

6.2 | 3aKOHOMEPHOCTH 1 3aKOHOMEPHOCTH HaCJIeI0BaHUs PackpeiBaTh cojiepxaHue TEPMUHOB

HacJeJOBaHUS MIPU3HAKOB, YCTAHOBJICHHBIC Y TIOHSITUN: MOHOTUOPHUIHOE

MIPU3HAKOB. I'. Mennenem. MoHOruOpuIHOE CKpelrBaHue, QCHOTUITMYECKUE

MounorubpuaHoe CKpelIuBaHue. 3aKoHeUMHOO0pa3us TPYIIIbI, THOPUIOIOTUUECKUNA METO/I,

CKpEIlMBaHUE ruOpUI0B NIEPBOTO MOKoJIeHus. [IpaBuio | yucThie TMHUU, TOMUHUPOBAHUE TEHOB

AOMHWHHUPOBAHMA. 3akoH paciCIlICHUA
IIPHU3HAKOB. ['mmoTes3a 4YUCTOTHI raMer.
ITonHoen HenmoJiHOE JOMHWHHUPOBAHUC.

(mOJTHOE, HETIOJIHOE ), PACIIICTICHHE
B IOTOMCTBE.
OnuchiBaTh METOJIUKY MPOBEJICHUS
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Hemoncmpavyuu:

Ilopmpemui: I'. MeHnens.

Tabauysr u cxemovl. «MOHOTUOPUTHOE
CKpELIMBAaHUE U €T0 IUTOICHETUYECKas
OCHOBa», «3aKOH pAaCIIEIJIEHUS U €ro
LUTOT€HETHUYECKAsI OCHOBA», «3aKOH
YUCTOTHI FaMeT».

Obopyodosanue:

MoeNr-anmImKauud « MoHoruopuaHoe
cKpeuiuBanue», «Henomnoe
JOMHHHUpPOBaHUE», repbapuii «I'opox
IIOCEBHOW»

I'. MeH1e1eMOTIBITOB 10 U3YYEHUIO
HACJICIOBAHMSI OJHOM Maphl MPU3HAKOB
y ropoxa MOCEBHOTO.

PackpbiBaTh cojiep:kaHne 3aKOHOB
eauHoo0pas3usi THOPUIIOB MEPBOTO
MOKOJICHHSI ¥ 3aKOHA PaCIICTICHHUS.
OOBICHATH TUNOTE3Y YUCTOTHI TAMET.
3anuchIBaTh CXEMbl MOHOTHOPHIHOTO
CKpeNIMBaHusi, 0OBICHITH €T0
[IUTOJIOTHYECKUE OCHOBBI U PEIIAThH
TCHETHYCCKHUE 3a/1a9n

Ha MOHOTMOpPHJIHOE CKpEIIMBaHUE

6.3

JurubpugHoe
CKpEIIMBaHUE.
3aKOH HE3aBUCHUMOI'O
HacJIeJOBaHUS
MIPU3HAKOB

JuruOpugHoe cKpenmBanme. 3aKoH
HE3aBUCUMOTO HaCJIeJOBaHUS
npu3HakoB. [{utoreneTnueckre OCHOBBI
JTUTHOPUIHOTO CKPEIIMBAHMS.
AHanu3upytomiee CKpelBaHue.
Hcnonp3oBaHue aHATM3UPYIOIETO
CKpENTUBAHUS VIS OTIPEACIICHHUSI
Te€HOTHUITa OCOOHU.

Jemoncmpavyuu:

llopmpemui: I'. Mennens.

Tabauyvt u cxemol: «JIurudpuanoe
CKpentuBanuey, «llutomornueckue
OCHOBBI JIUTUOPHTHOTO CKPEIITUBAHUS.
Obopyoosanue: MOJIETb- aNITLTAKAIIHS
«JIuruOpuHOE CKpPEITUBAHKEY

PackpeiBaTh comep:kaHle€ TEPMUHOB U
MOHSATUH: JUTUOPUIHOE CKpELIUBaHUE,
AHAM3UPYIONIEE CKPEIIMBAHUE.
OnuceiBath onbIThl . MeHaens

10 U3YYEHUIO HACJIEIOBAHUS ABYX Map
MPU3HAKOB Y TOPOXA MOCEBHOTO.
PackpeiBaTh copepkaHue 3aKOHA
HE3aBHCHUMOT0 HACNIEOBAHUS TTPU3HAKOB.
IIpuMeHITP MaTEMaTUYECKUIM pacueT
C IOMOIIIBIO METO/1a IEPEMHOKEHHS
BEPOSATHOCTEH U 3aMUCh C TTOMOIIIBIO
(EHOTUITMYECKUX PATUKATIOB
paclIeIIeHUs] TPU3HAKOB Y TOTOMKOB
10 (CHOTHUITY U TEHOTHITY.

3anuchiBaTh CXE€Mbl JUTHUOPUIHOTO
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CKpCIIUBAaHUA, OOBSICHATH €r0
IMUTOJIOTUYCCKUC OCHOBBI U PCIIATH
I'CHCTHYCCKUC 3aJ4a4Yl Ha I[I/IFI/I6pI/II[HOC
CKpCIINBAHHUC

6.4

CuensieHHoe
HacJIEJOBaHHUE
MIPU3HAKOB

CuenyieHHOE HaclIeJOBAHHUE MTPU3HAKOB.
Pabota T. MopraHa 1o clieriieHHOMy
Hacjea0BaHMIo reHoB. Hapymienue
CUEIICHUS TEHOB B PE3yJIbTaTE
KPOCCHUHTOBEpa. XpOMOCOMHAas TEOPHUs
HACJIEICTBEHHOCTH.

['eneTnueckue KapTel.
Hemoncmpavyuu:

Ilopmpemui: T. Mopras.

Tabnuywl u cxemvt: «Merios»,
«l'eHeTn4eCcKne KapThl paCTEHUH,
YKUBOTHBIX U YEJIOBEKAY,
«B3auMoaelicTBre ayJICIILHBIX TSHOBY.
Obopyodosanue. MUKpoOIIpenapaT
«po3oduna» (Hopma, MmyTauuu Hopmbl
KPBUIBEB M OKPACKH TeJa), MUKPOCKOTI,
Moenb-anminkanus «Ilepekpéct
XPOMOCOMY.

Jlabopamopnvie u npakmuyeckue
pabomur:

JlabopaTtophas paborta Ne 5. «3yuenue
pe3yJIbTaTOB MOHOTUOPHUIHOTO

U IUTUOPUTHOTO CKPEITUBAHUS

PackpriBath copepxaHue TEPMUHOB U
ITOHATHN: CLEIJIEHHOE HACIIEIOBAHNE
MPU3HAKOB, PEKOMOWHAIINS T€HOB,
TE€HETUYECKUE KAPThl XPOMOCOM,
MOpPraHuja.

HasbpiBaTh OCHOBHBIE MMOJIOKEHUS
XPOMOCOMHOU TEOPHUU
HacneacTBeHHOCTH T. Moprana;
PacKpbIBaTh CoJiepKaHUE pabOThI

T. Moprana 1o ClierieHHOMY
HaCJICIOBAHUIO T€HOB U MPUYUHBI
HapylIeHUs CUETUICHHS MEXIy T€HaMHU.
3anuchIBaTh CXEMbl CKPEIMBAHUS

IIPY CLEIUIEHHOM HACJIEI0BAHUH,
OOBSACHSATH MPUIUHBI PEKOMOMHAITIH
T'€HOB, OIMPEAEIIATh YUCIO TPy
CLEIUICHHS T€HOB; pelIaTh FTeHETUYECKHE
3a/1a4M Ha CLIETUICHHOE HACJieI0BaHUE
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y Ip030(HIIBI HAa TOTOBBIX
MHUKpOIIpenapaTax»

6.5 | I'eHeruka nosna. I'eneTuka nona. XpoMOCOMHOE PackpsIBaTh copepkaHue TEPMUHOB U
Hacnenosanue OIIPENEIICHHE M0JIa. AYTOCOMBI U MOHSTHI: XPOMOCOMHBIN HaboP,
IIPU3HAKOB, II0JIOBBIE XPOMOCOMBI. ' OMOTaMeTHBIE U | ayTOCOMBI, II0JIOBBIE XPOMOCOMBI,
CLEIUIEHHBIX C MTOJIOM reTeporaMeTHbIE OPraHU3MBI. rOMOT'aMETHBIN I10J1, FETEPOraMEeTHBIN

HacnegoBanue npru3HakoB, CUEIJIEHHBIX | [TOJI, CLEIJIEHHOE C ITOJIOM HACJIEA0BaHUE
C IOJIOM. IIPU3HAKOB.
Jemoncmpavyuu: OOBSICHATH ITUTOJIOTHICCKUE OCHOBBI
llopmpemeui: I'. Mennens, T. Mopran, XPOMOCOMHOI'0 MEXaHU3Ma ONPEEICHUS
H.M. BaBuios. 110J1a Y pa3JINYHbIX OPraHU3MOB.
Tabnuywvl u cxemol: «I'eHeTHKA TIOJIaY, CpaBHHBaTh 3aKOHOMEPHOCTH
«3aKOHOMEPHOCTH HACIEI0BaHMs, HaCJIEI0BAHMSI IPU3HAKOB, CLUEIJIEHHBIX
CUEIUIEHHOTO € TI0JIoMY, «KapuoTumsl Y HE CUEIUICHHBIX CI0JIOM. Pemars
YEJIOBEKA U KUBOTHBIX» IreHEeTUYECKHUE 3a]1a4i Ha HACJIeI0BaHUE
CUEIUIEHHBIX C MI0JIOM IIPU3HAKOB

6.6 | U3MeHYnBOCTb. N3menunBOCTh. BHBI N3MEHYMBOCTH: PackpbIBaTh conepxaHue TEPMUHOB U
HenacnencreenHas HEHACJIeJICTBEHHAs! U HACIEACTBEHHA. MOHSATUI: U3MEHYUBOCTb,

WU3MEHYHUBOCTD Ponb cpeasl B HEHACIEACTBEHHON HACJIEICTBEHHAs! U3MEHYHUBOCTb,

WU3MEHYMBOCTH. XapaKTEPUCTHKA
MOJU(UKALMOHHON H3MEHUNBOCTH.
BapuanmoHHbII psig M BapualMOHHAS
kpuBas. Hopma peakuuu npusHaxa.
KonnuecTBeHHBIE 1 KAUECTBEHHBIE
NPU3HAKU U UX HOPMA pEaKLUU.
CaoiicTBamoau(puKaImOHHON
U3MEHYUBOCTH.

HEHACJIEACTBEHHAs H3MEHYNUBOCTD,
MO U (DUKAIIMOHHAS U3MEHYUBOCTb,
BApUAIIMOHHBIA PsIJI, BApHaHTA,
BapuallMOHHAas KpUBas, MPU3HAK,
HOpMa PeakIfK, KOJTUICCTBEHHBIC U
KaueCTBCHHBIC MTPU3HAKH.
KiaccugunmpoBaTs BUIBI
W3MEHYMBOCTH U BBISIBIISITh UX
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Hemoncmpavyuu:

Tabauywvl u cxemvl: «Buapl
U3MEHUYUBOCTIY, «MoaudukanmonHas
W3MEHYHBOCTDY.

Jlabopamopnuvie u npakmuyeckue
pabomol:

JlabopatopHas pabota Ne 6. «3yueHue
MOAU(UKAIMOHHON N3MEHUNBOCTH,
MOCTPOCHUE BapUAIIMOHHOTO Psijia U
BApUALIMOHHOW KPUBO»

OMoJ0rnuecKre 0COOEHHOCTH.
ITepeuncnsaTh CBOMCTBA
MOAN(UKAIIMOHHON N3MEHYMBOCTH U
OOBSCHATH €€ 3HaYCHUE ISl OpPTaHU3MOB.
Pa3znnuarh KOJIMYECTBEHHBIE U
KaueCTBCHHBIC TTPU3HAKH; CTPOUTH
BapUAIMOHHBIA Psifl, BAPUAIIMOHHYTO
KPUBYIO, BBIUUCIISATH CpEHEE 3HAUCHHE
IIpU3HaKa

6.7

HaCJ'IGI[CTBeHHaH
N3MCHYHUBOCTD

HacnencTBenHas, Wi reHOTUIIMYECKAs
U3MEHYUBOCTh. KoMOMHaTUBHAS
W3MEHYUBOCTh. MEHO03 U TTOJIOBOM
IIPOIIECC — OCHOBA KOMOWHATUBHOM
W3MEHUYMBOCTU. MyTalimoHHast
M3MEHUYUBOCTb.

Knaccudukanus MmyTtanuii: reHHbIE,
XPOMOCOMHBIE€, TEHOMHBIE.
YacToTa 1 NpUYUHBI My TaLlAM.
MyTtarennbie (haKTophbI.

3aKOH TOMOJIOTUYECKUX PSAJI0B

B HACJIEJICTBEHHOW M3MEHUYUBOCTH
H. . BaBusioBa. Buesinepnas
HACJIEJICTBEHHOCTh U U3MEHUYUBOCTb.
Hemoncmpavuu:

Ilopmpemuwi: I'. ne ®pus, H. 1. BaBuios.

Tabauyvt u cxemol: «MyTarmoHHas

PackpsiBaTh conepxaHre TEPMUHOB U
MOHSATUM: HacJeACTBCHHAs
W3MEHYHMBOCTH, KOMOMHATHBHAS
W3MEHYUBOCTh, MyTallHOHHAS
W3MEHYUBOCTh, MYTaHT, MyTallUU:
TE€HHbIE, XPOMOCOMHbBIE, TCHOMHBIE;
MOJIUTUIOUIUS, AHEYIUIOU/INS, MyTarcHbI.
XapakTepu30BaTh HACIEACTBEHHYIO
M3MEHYUBOCTh; (HOPMYJIUPOBATH 3aKOH
TOMOJIOTHYECKHUX PSIZIOB

B HACJIEACTBEHHON N3MEHUYHNBOCTH

H. 1. BaBunoBa u 00BICHITH €ro
3HAYEHUEJIS OMOJIOTHH U CEJIEKIIUH.
KinaccuduimpoBaTth MyTaluu: reHHEBIE,
XPOMOCOMHBIE, TCHOMHBIE ¥ TIPUBOJUTH
[IPUMEPBI MyTaLUM.

OOBSACHITH TPUYUHBI BO3SHUKHOBEHUS
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M3MEHYHBOCTDY.

Obopydosanue: MUKPOCKOTI,
MuKpornpenapar «po3zopuna» (Hopma,
MyTanuu (OPMBI KPBUTHEB B OKpacKa
TeJa); KOMHATHBIE PACTEHUSI C TMECTPOr
OKpPACKOH JICTHEB.

Jlabopamopnuie u npakmuueckue
pabomur:

JlabopatopHast pabota Ne 7. « AHanu3
MyTalui y Apo30(GuiIbl Ha TOTOBBIX
MUKpOIpenapaTax»

MYyTaIHid, poJib (haKTOPOB-MYTareHOB.
CpaBHHMBaTh BHIBI MyTaIlui; BBISIBIISATH
MIPUYUHBI HACJICICTBEHHOM
W3MEHUYMBOCTH, MUCTOYHUKH MYTareHOB
B OKpYXarolieu cpese (KOCBEHHO).
XapakTepru30BaTh BHESICPHYIO
HACJICJICTBEHHOCTh U H3MEHYUBOCTh

6.8

['eneTuka 4eaoBeka

I'enernka gyenoBeka. Kapuorun
YyeJIoBeKa.

OCHOBHBIE METOIbI TCHETHKH YCIOBEKA:
IreHeaJIOrnYeCKHi, OJIU3HEIOBBIH,
IIUTOTCHETHYCCKHI, OMOXMMHUYECCKHUH,
MOJIEKYJISIPHO-TEHETUYECKUM.
CoBpeMeHHOE ONpeIeICHNE TEHOTHUIIA!
MOJTHOT€HOMHOE CEKBEHUPOBAHUE,
T€HOTUITMPOBAHUE, B TOM YHCIIC

¢ nomouipto [1I[P-ananu3a.
Hacnencresennsie 3a00eBanus
YeJI0BEKa: F'eHHbIC 00JIC3HU, O0JIe3HU

C HacJIeACTBCHHOM
MPEAPACIION0KEHHOCTBIO, XPOMOCOMHBIE
0one3un. ComaTndecKue u
re€HEepaTUBHbIE MyTallUH.

PackpbIBaTh cofepkaHue TEPMUHOB U
MOHATUI: KAPUOTHUI YEJIOBEKa,
LUTOT€HETUYECKUI METO/I,
reHEAJIOrMYE€CKUI METO, POJIOCIIOBHBIE,
OJIN3HEOBBI METOJ], HACJIEICTBEHHbIE
00Jie3HU: (MOHOTEHHBIE,

C HACJICICTBECHHOU
MPEIPaACIOIOKEHHOCTBIO,
XPOMOCOMHBIE), METUKO-TEHETHUECKOE
KOHCYJIbTHPOBaHUE.

[lepeuncnarb 0COOCHHOCTH U3YUYEHUS
TE€HETUKHU YEJI0BEKA; TPUBOANTD
MpUMEpPbI HACIEICTBEHHBIX O0sIe3Hen
YeJIOBEKA, XapaKTepU30BaATh METObI X
NpOQHUIAKTUKN; 0OOCHOBBIBATH 3HAYEHUE
MEJIUKO-TeHETHUECKOTO
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CtBoJoBBIC KJIETKH. [IpUHIIATIBI
3I0pPOBOT0 00pa3a KWU3HU, TUATHOCTHKH,
npoUIAKTHKY U JICYCHUS TeHETHUYECKUX
Oonesnei. MeauKko-TeHETHIECKOe
KOHCYJIbTUPOBaHKE. 3HAUYCHUE
MEUITMHCKON TEHETUKU

B IIPEIOTBPAIICHUH U JICUCHUN
TCHETHYECKUX 3a00JIeBaHUH YeIOBEKA.
Hemoncmpavyuu:

Tabnuywl u cxemor: «HacnenoBanue
pesyc-aktopay, «I'eHeTrka rpyri
KPOBI».

Jlabopamopnsie u npakmuueckue
pabomur:

[Tpaktuueckas pabora Ne 2.
«CocraBiieHUE U aHATIU3 POJOCIOBHBIX
YEJIOBEKA

KOHCYJIbTUPOBAHHS.
BBIABIATH U CpaBHUBATh MEXY COO0M
JOMUHAHTHBIE U PELICCCUBHBIC IIPU3HAKU
YEJIOBEKa.

CocCTaBiATh M aHAIM3UPOBATH
POIOCIIOBHBIE YETI0BEKA

Htoro yacoB 1o teme 8
Tema /. CeJiek1iusi OpraHu3MoB, OCHOBBI OMOTEXHOJIOTHH
7.1 | Cenexuus KaKk HayKa 1 Ceneknys Kak HayKa U MPOIIecC. PackpeiBaTh coaep:kaHle TEPMUHOB

U Tporecc

3apox/IeHue CEICKIMU U TOMECTUKALIHSL.
VYuenne H. 1. BaBuiioBa o neHrpax
MHOT000pa3usi U MPOUCXOKICHUS
KyJIBTYPHBIX PACTCHHIA.

L{eHTpbI MPOUCXOXKICHUS TOMAIIHUX
KUBOTHBIX.

Coprt, nopoja, mraMm.

Y TIOHATHUH: CEJIEKIHUs, COPT, TOPO/a,
HITaMM, JOMECTUKAIUS, WIIN
OJIOMAaIlIHUBaHUE, LICHTPHI
MHOT000pa3usi U MPOUCXOKICHUS
KyJbTYPHBIX PacCTeHUN U
’KUBOTHBIX, THOpUIU3AIIHS,
MCKYCCTBEHHBII 0TOOD.
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Hemoncmpavyuu:

Ilopmpemui: H. 1. BaBuios.
Tabauyvt u cxemwvi: xapra «LleHTpHI
MHOT000pa3usi U MPOUCXOKIACHUS
KYJIbTYpHBIXpacTeHu», «[lopoasl
JTOMAIIHUX )KUBOTHBIX», «CopTa
KYJbTYPHBIX PacCTEHUII».
Obopyodosanue: MYJSKU TUIOJIOB U
KOPHEIJIO0B JUKUX (GOpM U
KYJbTYpPHBIX COPTOB PacTEHUMH;
repbapuii «CenbCKOX03s11ICTBEHHbIE
pacTeHUS»

Ha3biBaTh U CpaBHMBAaTh OCHOBHBIE
ATaIbl Pa3BUTHUS CEJICKIIUU.

N3narate yuenue H. Y. BaBunosa

0 LIEHTpaX MPOUCXOXKICHUS KyJIbTYPHBIX
pacTeHMl; pa3auyaTh HEHTPHI HA KapTe
MHpA, CBSI3bIBATH UX MECTOIOJIOKEHUE

C oyaraMyd BO3HUKHOBEHUSIIPEBHEUIITUX
LIUBUJIM3AIUH.

CpaBHHBATh cOpTa KyJbTYPHBIX
pacTeHUi, MOPObI JOMAIITHUX
KUBOTHBIX U MX JUKUXIIPEIKOB.
OueHuBaTh pOJb CEIECKINU

B 00€CIICUYeHUH MPOIOBOIHCTBEHHOM
0e30MMacHOCTH YeJI0BEYECTBA

7.2

MeTtonasl
JIOCTHIKEHHUS
CEJIEKIIUU PACTCHUM
1 JKMBOTHBIX

CoBpeMEHHBIE METOBI CEJIEKIIUU.
MaccoBblif 1 UHIUBUY AJIbHBII OTOOPHI
B CEJIEKIIMUPACTEHUN W JKUBOTHBIX.
Ouenka 3KcTepbepa.
biM3KOpOACTBEHHOE CKpELMBAaHUE —
uHOpUMHT. YucTas nuHus.
CxpelrBaHue YUCTHIX JTUHUMN.
I'erepo3suc, nim rudpuaHas cuia.
HepoacrBennoe ckpeniuBanue —
ayTopunuur. OtaanéHHas
rudpuanzanus u e€ycrexu.
HckyccTBEHHBINM MyTareHes v IoIy4eHue
NOJIMIUIOUIOB. JIOCTHKEHUS CEeNeKIUU

PackpbiBaTh copepkaHue TEPMUHOB U
MOHSTHI: UICKYyCCTBEHHBIA OTOOD,
MacCOBBII 0TOOP, MHIUBUAYaJIbHBIN
0T00p, FKCTEPHEP, OTUZKOPOACTBEHHOE
CKpeNIMBaHue, YUCTas JINHUS, TEeTePO3HC,
HEPOJICTBEHHOE CKPEINBAaHUE,
MCKYCCTBEHHBI MyTareHes,
noymrutonipl. CpaBHUBATH (HOPMBI
MCKYCCTBEHHOTO 0TOOpa (MaccoBoro u
WHIUBUTyJIBHOTO), BUIBI
rubpuan3anuu (6JIU3KOPOJACTBEHHON U
OT/AJICHHOM ), CITIOCOOBI MOTYyUYECHHS
MOJIUTLIIONIOB.

62




pacTEeHHi1, )KUBOTHBIX U
MHUKPOOPTaHU3MOB.
JHemoncmpayuu:

llopmpemwi: . B. Muuypus,

I'. JI. Kapnieuenko, M. ®@. 11BaHOB.
Tabauysl u cxemol: «OTHATCHHAS
rubpuausanms», «PaboTe akagemMuka
M. @. BanoBay, «Ilomummonaus.
Obopyoosanue.: MyJsKYU TUIOAO0B U
KOPHEIUIOJ0B AUKUX POopM U
KYJIbTYPHBIX COPTOB PaCTEHUM.
Jlabopamopnuvie u npakmuueckue
pabomui:

Oxckypeust « OCHOBHBIE METOJIBI U
JNOCTHKEHUS CEJIEKIIUN PACTEHUN U
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIINIO,
IIEMEHHYI0 depmy,
COPTOUCTIBITATENIbHBIA YYaCTOK

WJIN TETTHYHOE XO035HCTBO)

[IpuBOAUTE TIPUMEPHI TOCTUKEHUN
CEJIEKIIUY PACTEHUI U KUBOTHBIX

7.3

buorexnoorus
KakK OTpaciib
MIPOU3BOJCTBA

buorexHonorus Kak orpacib
IIPOU3BOJICTBA. | €HHAsI MHKEHEPUS.
Ortanbl co3nanusi pekomOunantHoit JJTHK
Y TPAHCTEHHBIX Oprann3MoB. Kietounas
uHXeHepus. KileTouHbIe KyIbTypBI.
MUKpPOKIOHAIBHOEPA3MHOKEHHE
pactenuil. Knonnposanue
BBICOKOTTPOAYKTUBHBIX

PackpbIBaTh copepxaHue TEPMUHOB U
MOHATHI: OMOTEXHOIOT S, KIETOYHAs
WHXEHEPHsl, T€HHAsl UHKEHEPUS,
KJIOHUPOBAHKE, TPAHCTCHHBIE
opranu3Mmsbl, MO (reneTuuecku
MOAUGPUIMPOBAHHBIE OPTAHU3MBI).
XapakTepu30BaTh OMOTEXHOJIOTHIO KaK
OTpacJib IPOU3BOJICTBA, OCHOBHBIE
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CEIBbCKOXO03SIMCTBEHHBIX OPTaHU3MOB.
DKOJIOTHYECKUE W ITHUYECKUE TTPOOIIEMBI.
I'MO — reneTuuecku
MOAUGUITIPOBAHHBIC OPTAHU3MBI.
Jlemoncmpayuu:

Tabauyvt u cxemvi: «OOBEKTHI
OmoTexHOJOTHNY, «KileTouHbIC
KYJBTYPBI U KIIOHHPOBAHHEY,
«KOHCTpyHpOBaHUE U MEPEHOC T'EHOB,
XPOMOCOM»

JOCTHIKCHUA OMOTEXHOJIOTHH B 00JIaCTH

IMPOMBIINIJIICHHOCTH, CCJILCKOTO X031 CTBa

Y MEIIUIIUHEI.
[lepeuncisTh U XapaKTEpPU30BATh
OCHOBHBIEMETO/IBI M JIOCTHIKCHUS
OMOMHKEHEPHH.

OO6cCy>XIaTh IKOJIOTHYECKUE U
ATUYECKHE aCMEKThl HEKOTOPHIX
UCCJIEIOBaHMM B 00J1acTh
OMOTEXHOJIOTHH (KJIOHUPOBAHMUS,
HUCKYCCTBEHHOTO OTUIOZOTBOPEHUS,
HAIPaBJICHHOTO W3MEHEHUsI FeHOMA U
CO37aHMs TPAHCTCHHBIX OPTAaHNU3MOB)

Htoro yacoB 1o teme 3
Pe3epBHOE Bpems 1
OBUIEE KOJIMYECTBO 34
YACOBIIO ITPOTPAMME
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11 KJIACC

No
/o

HanmenoBanue
pas3zesioB U TeM
y4eOHOTro IpeaMeTa

KommuectBo
4acoB

[IporpammHoe copepkanue

OcCHOBHBIE BUJBI IE€ATEIHLHOCTH
00yJarommXxcs

Tema 1. DBoJIIONMOHHAA OMOJIOrHSA

11

DBOJIIOIUSA U METO]IbI
€€ U3y4eHUs

1

[Ipennockuiku BO3SHUKHOBEHUS
ABOJIIOIIMOHHON TE€OpUU. DBOITIOIUOHHAS
Teopusi U €€ MECTO B OMOJIOTHH.
BnusiHue 3BOTIOLMOHHON TEOPUU

Ha pa3BUTHE OUOJIOTUU U JPYTUXHAYK.
CBuzieTenbCTBa YBOIIOLUH.
[TasnieonTONIOTNUECKHUE:
MOCJIEIOBATEILHOCTD MOSIBIICHUS BUJOB
B MMAJICOHTOJIOTUYECKOM JIETOIHCH,
nepexoaHbie POpPMBI.
buoreorpadguueckue: cXoJICTBO U
paznuune ¢payH udop MaTEPUKOB U
OCTPOBOB. OMOPUOIOTMYECKHE: CXOJICTBA
U pa3inuus SMOPHOHOB Pa3HBIX BUJIOB
ITO3BOHOYHBIX.
CpaBHHUTEIBLHO-aHATOMUYECKHUE:
TOMOJIOTUYHbBIE, AHAIIOTUYHBIE,
pPyAMMEHTapHBIE OpTaHbl, aTABU3MBI.
MouiekynsspHO-OMOXUMHYECKHE:
CXOJICTBO MEXAHU3MOB
HACJICZICTBEHHOCTH M OCHOBHBIX

PackppiBath copepkanue TEPMUHOB H
TIOHSATHI: IBOJTIOLINSI, IEPEXOTHBIE
(hopMBbI, PUITOTCHETUYECKUE PSIJIBI,
BU/IBI-DH/ICMUKH, BUIBI-PEITUKTHL,
3aKOH 3apOIBIIIEBOTO CXOJICTBA,
OMOreHETUYCCKHM 3aKOH,
TOMOJIOTHYHBIC ¥ aHAJIOTUIHBIC
OpraHbl, pyJUMEHTApHBIC OpTaHBbI,
aTaBU3MBEL.

[TepeuncnaTh OCHOBHBIC 3TAIbl PA3BUTHS
ABOJIFOLIUOHHON TEOPHH.
XapakTepru30BaTh CBUIETEIHCTBA
ABOJIIOIMH: TTAJICOHTOJIOTHYECKHUE,
ouoreorpaduueckue,
AMOPHOJIOTHYECKHE, CPABHUTEIIHHO-
aHATOMHUYECKHUE, MOJICKYJISIPHO-
OMOXUMHUYECKHE.

[IpuBOINUTH MPUMEPHI TTEPEXOTHBIX
dbopM opraHu3MoB, (DUIIOTCHETHUCCKUX
PSIIOB.

[TpuBoauTh (HOPMYIUPOBKH 3aKOHOB

65



METa0O0JMYECKUX MyTeH y BCEX KUBBIX
OpTaHU3MOB.

Hemoncmpayuu:

Ilopmpemuwi: K. JIunnei, XK. b. Jlamapk,
Y. Jlapsun, B. O. KoBaneBckuii,

K. M. bap, O. I'ekkenb, ®. Mroiep.
Tabnuywr u cxemol: «Pa3Burue
OpraHUYECKOro Mupa Ha 3emiiey,
penbedHbie TAOIULIBI «3apOIBIIIH
MTO3BOHOYHBIX KUBOTHBIX),
«ApPXEONTEPUKCH.

Obopyoosanue. buoreorpapuyeckas
Kapta Mupa; koyekus «Dopmbl
COXPAHHOCTHU MCKOMAEMBbIX )KUBOTHBIX U
pacTEHHI»; BIIAYKHBIE MTPENapaThbl
«Pa3BuTHe HacekoMoroy, «Pa3putue
JISITYIITKHD

OMOreHETUYECKOTO U 3apOJbIIICBOIO
CXoAdCTBa

1.2

Hcrtopus pazsutus
NpeACTaBICHUN
00 HBOJTIOITUHU

OBouronnoHHas teopus Y. J{apsuna.
[IpeAnochbUIKM BOBHUKHOBEHUS
JapBUHU3MA. JBHXKYIIME CUIIbI
HBOJIFOLIMM BHUJIOB 10 [{apBUHY
(M30BITOYHOE PA3MHOKEHUE

IIPU OTPAHUYEHHOCTH PECYPCOB,
HEONPEEIIEHHAS U3MEHYNBOCTb,
O6opr0a 3a CyIecTBOBaHUE,
€CTECTBEHHBII 0TOOD).
CuHTteTnyeckasi TEOpHs BOJIIOLIMU

PackpriBaTh coniepxaHre TEPMUHOB U
MOHSITUI: CHCTEMATHKa, €CTECTBEHHBIM
U MUCKYCCTBEHHBIN 0TOOP.
XapakTepu3oBaTh OCHOBHBIC
ABOJIIOLIMOHHBIC UJCH, KOHLIEIIIUA 1
TEOpUM; CPAaBHUBATH B3TJIAAbIHA BUI U
sposmtoruio K. JImnnes, JK.b. Jlamapka,
Y. JlapBuHa.

OuenuBaTth Bk JInHHES B pa3BUTHE
CHUCTEMATUKH U OOBSICHSATH IPUHITUIIBI
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(CTD) 1 e€ OCHOBHBICTIOIOKEHHS.
Hemoncmpayuu:

lopmpemuwi: K. JIunnen, XK. b. Jlamapk,
Y. J{apBuH.

Tabauyvt u cxemol: «Ilomynsamumy,
«Kapra-cxema MapupyTa myTEIECTBUS
Y. NapBunay, «PopmMbl O0pHOBI

3a CylIIECTBOBaHHE», « ECTECTBEHHBIN
oT60op», «MHOroodpazue copToB
pactenui», «MHorooOpasue nopoj
YKUBOTHBIX)

OMHapHOW HOMEHKJIATYPBHI.
XapakTepu30oBaTh COIEPKAHUE U
3HAYEHUE HBOITIOLMOHHON KOHIENIUN
K. b. JIamapka.

OueHnBaTh €CTECTBEHHO-HAYYHBIE U
COLMAJIbHO-D)KOHOMUYECKHUE
MPEANOCHUIKH BO3ZHUKHOBEHHUS
ABOJIFOIMOHHON Teopuu Y. JlapBuHa.
PackpbIBaTh cosiepkaHue IBOTIOIUOHHON
teopunl. /lapBuHa; cpaBHUBATH
HEONPEIAEIIEHHYIO U ONPEACIEHHYIO
M3MEHYUBOCTh, ECTECTBEHHBIN U
HCKYCCTBEHHBIN 0TOOP, PopMbI OOPHOBI
3a CYILIECTBOBAHHUE.

OnuceIBaTh MOJIOKEHUS CHHTETHYECKOMN
teopun dBotonuu (CTD) u 0OBSACHATH
e 3HaueHHe IIOUOIOTUU

1.3

Bun: xpurepun n
CTPYKTypA.
[Tomynsiims kak KaKk
JJIEMEHTapHAs
€IUHULA BHU]A

MuxkposBoorus. [Tomynsiius kak
€AVUHULIABUIA U SBOJIOLINU.
Jemoncmpavuu:

Tabnuyvt u cxemol: «llomynsauumny,
«MyTarmoHHasi ”3MEHYUBOCTBY.
Obopyoosanue.: MUKPOCKOTI,
MuKponpenapar «J[pozoduia» (Hopma,
MyTaluu (POPMBIKPBUILEB U OKPACKU
Tena), MoJienb-anmuinkanus «llepekpéct
XPOMOCOMY.

PackppiBaTh conmepkaHue TEPMUHOB U
TTOHSTHI: MUKPOIBOJIIOITHUS, BU]I,
KpUTEPHUH BUA, apeajl, TOITYJISIIHS,
reHoOoHI, MyTaIlii, KOMOWMHAITUN
TE€HOB.

XapakTepru3oBaTh BUJ KaK OCHOBHYIO
CHUCTEMATUYCCKYIO CIUHUITY U
[[EJIOCTHYIO OMOJIOTHYECKYIO CUCTEMY.
Boienars kpurepuu Buaa
(Mopdoaornyeckuii, pU3HOIOTHUCCKHUH,
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Jlabopamopnsle u npakmuyeckue
pabomut:

JlaGoparopnas padora Ne 1. «CpaBHeHue
BUJIOB IO MOP(HOJIOTHIECKOMY
KPUTEPUIO»

OMOXMMUYECKUI, TCHCTUYCCKUH,
AKOJIOTUYECKUM, reorpa)uuecKkuii) u
NPUMEHATh KPUTEPHUU JIJIs1 ONMCAHUS
KOHKPETHBIX BUJOB.
XapakTepu3oBaTh NOMYJISIUIO KaK
CTPYKTYPHYIOCIUHUILY BUJIA U
ABOJIIOLIUH.

OnuceIBaTh NOMYJIAINIO 110 OCHOBHBIM
MOKa3aTessiM: COCTaB, CTPYKTypa

1.4 | IBmwKyInue Crjbt JBwxkymme cuibl (hakTopsl)sBomtonnn | PackpeIBaTh cofepxaHue TEPMUHOB H
(3memeHTapHbIE BUJIOB B IIpHUpojie. MyTallmOHHBIHI NOHATUN: KOMOUHATUBHAs
(bakTOpPBI) HBOTIOIIUN MPOIECC M KOMOMHATHBHAS M3MEHYUBOCTbh, MyTaIluU, My TaIIHOHHBIN
U3MEHYUBOCTD. [[OMy ISIIMOHHBIE BOJTHBI | IPOLECC, MOMYJISIIHOHHBIE BOJHBI,
u peid reHos. M3onauusa u murpanus. | Apeid reHoB, W30S, MUTPALUH.
Jlemoncmpayuu: XapakTepu30oBaTh dJIEMEHTapHbIC
Tabnuyvl u cxemul: «JIBUXKyILINE CUIIBI (aKTOPBI HBOTIOLUU: MYTALIMOHHBII
HBOJIFOLIUN MpoIecc, KOMOMHATUBHAS
U3MEHYUBOCTb, MOIYJIILIUOHHBIE BOJIHBI,
aperd reHoB, U30JISIINS, MUTPAITHSL.
YcTaHaBnuBaTh NPUUUHHO-
CJICJICTBEHHBIE CBSI3U MEXKTY
MEXaHU3MOM U PE3yIbTaTOM JIEHCTBUS
JABMOKYLIUX CHUJT (3JIEMEHTapHbIX
(hakTOpPOB) SBOJIOLIMHU
1.5 | EcrectBennslit 0TOOp EcrecTBennslii 0T600p — Hanpasistronmii | PackpsiBaTe conep:kaHue TEPMUHOB U

U ero GopMbl

(hakTOp IBOJTIOIIUH.
DopMBbI €CTECTBEHHOT0 0TOOPA.

MOHATUM: €CTECTBEHHBIN 0TOOpP, O0phOa
3a CyIIECTBOBAHHUE.
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Hemoncmpayuu:
Tabnuywl u cxemol: «ECTeCTBEHHBIN
otbop», «boprOa 3a cymiecTBOBaHHE

OnuceiBaTh MEXaHU3M JICHCTBUS
€CTECTBEHHOTO 0TOOpA.
XapakTepru3oBaTb (POPMBI €CTECTBEHHOTO
oT0opa (ABIKYIIMIA, CTAOMIN3UPYIOIIHIA,
JAM3PYNTUBHBIN) U CPABHUBATH UX MEXIY
co0oii.

XapaxkTepus3oBatb 00pb0y

3a CyILIECTBOBAaHHE U CPAaBHUBAThH €€
BUJIBI (MEXKBHUIOBAsI, BHYTPHUBHIOBAS,
6oprOa ¢ HeOIaronpUsTHEIMU
dakTopamu BHEUTHEW CPeIbl)

1.6

Pesynprarsl
HBOJIIOLIMHU:
MIPUCTIOCOOJIEHHOCTh
OpPraHHU3MOB U
BHU1000pa30BaHUE

[Ipucnoco61eHHOCTh OPTraHU3MOB
KaK pe3yabTaT sBojtonuu. [Ipumepsi
MPUCIIOCOOJICHUI Y OPraHUu3MOB.
ApoMopd 036l U U0 AN TAIIUH.
Buau BumoobpazoBanue.

Kpurepuu Buga. OcHoBHbIE (HOPMBI
BHJI000pa30BaHMs: reorpaguieckoe,
HKOJIOTHYECKOE.

Hemoncmpayuu:

Tabauyvt u cxemol:
«IIprcmoco0IeHHOCTh OPTaHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHUEY,
«IKOJIOTUIECKOE BHI000pA30BAHHE.
Obopyoosanue:

KoJutekIus «I[IpuMepsI 3aIUTHBIX
IPUCIIOCOOICHUN Y KUBOTHBIXY,

PackpeiBaTh coaep:kaHuEe TEPMUHOB U
MOHSTUI: TPUCTIOCOOJIEHHOCTb,
MTOKPOBUTEIHCTBEHHAS U
IpelocTeperamolas oKpacka,
MacKHpOBKa, BUJI000pa30BaHue.
OnuceIBaTh MEXaHNW3M BO3ZHUKHOBEHUS
MIPUCIIOCOOJICHUI Yy OpPraHU3MOB.
BBIABIATH 110 M300paKeHUSM, HA KUBBIX
1 (UKCHPOBAHHBIX MTpemapaTax MPUMEpHI
MPUCTIOCOOJIEHHOCTU PACTEHUH U
KUBOTHBIX K YCJIOBUSIMCPEIbI

oOuTaHMsl, JOKA3bIBATh OTHOCUTEIIBHYIO
11e71eCO000pa3HOCTh MPUCIIOCOOTICHUM.
XapakTepu3oBaTh CIOCOOBI U
MeXaHU3Mbl BUI000pa30BaHMUS;
OMHCHIBATHh U CPABHUBATH OCHOBHBIC
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KOJUIEKIIHS HACEKOMBIX C Pa3IMUHBIMU
TUIIAMH OKPACKH; HAOOP IMIOAOBH
CEMSIH.

Jlabopamopnvle u npakmuueckue
pabomot:

JlabopaTtopHas pabota Ne 2. «Onmcanmne
MIPHUCIIOCOOJICHHOCTH OpraHU3Ma H e¢
OTHOCHUTEJILHOTO XapaKTepa»

(OPMBI DKOJIOTHYECKOTO U
reorpadudecKOroBHI000pa30BaAHMUS

1.7

Hanpasnenus u nmytu
MaKpO3BOJIFOLIUU

MakponsBodonus.

@dopMbI 3BOTIONKN: (DUTIETHYECKAs,
TUBEPreHTHAs, KOHBEPTCHTHAS,
napayensHas. HeobpatumocTh
sBoJironun. [Ipoucxoxnenne

OT HECIEeIHUATU3UPOBAHHBIX
MPEIKOB.

[Iporpeccupyromas crieruann3anus.
AnanTvuBHas paguarusi.
Hemoncmpayuu:

Ilopmpemesi: A. H. CeBeplioB.
Tabauyvt u cxemol: «KApoMopho3bD»,
«Manoananramuny, «O0mas
JIeTeHepalus.

Obopyoosanue: monelb « OCHOBHBIC
HaIpaBJICHUS DBOJIIOIHIY; 00BEMHAs
Mojenb « CTpoeHHE TOJI0BHOTO MO3ra
MTO3BOHOYHBIX)

PackpriBath conepkaHue TEPMUHOB U
MOHATHI: MAaKPOIBOJIOLIUSA, (PHUIIOTEHE3,
OMOJIOTUYECKUM MPOTPECC U perpece,
apomopdo3, uauoaganTaius, ooas
JIeTeHepanys, aJanTUBHAs pagualius.
XapaxkTepuszoBaTh (HOPMBI IBOJTIOLIUH.
BoisBiats apomopdo3sl u
UIM0AIaNITallUd yPACTCHUN U
KUBOTHBIX.

CpaBHUBaTh OMOJIOTHYECKHIA TIPOTpece
u Ouosoruuyeckuit perpecc, apomopdos,
WIM0a AN Talluio U OO0
JereHepaluio.

BbIABIATH B3aUMOCBSI3U MEXKITY Ty TSIMU
Y HAIIPaBJICHUSMU IBOJIIOITUU

Y PACTEHMHN U KUBOTHBIX

HToro vacos 1o reme
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Tema 2. Bo3HUKHOBeHHE U PAa3BUTHE KU3HHA HA 3emJre

2.1 | Uctopus xu3Hu

Ha 3eMie ¥ METOIbI
€€ U3y4cHUs.
I'unotessl
MIPOUCXOKICHUS
’KU3HHU Ha 3emJie

2

JloHay4Hble Npe/ICTABICHUS

0 3apOKJICHNM XKU3HU. HayuHble
TUIIOTE3bl BOSHUKHOBEHUS KU3HU

Ha 3emiie: aOMOreHe3 UNaHCIEePMHUS.
XHUMHUYECKas SBOJIIOLIHS.
AOVOTEHHBIN CHHTE3 OPTaHUYCCKUX
BEIIECTB U3HCOPTAHUYECKUX.
DKCNEPUMEHTATBLHOE TOATBEPIKICHUE
XUMHYECKOUN SBOJIIOLINH.

HaganpHbIC ATanbl OMOI0THYECKOU
sBotonnu. I'unoresza PHK- mupa.
dopmupoBaHue MEMOpPAHHBIX CTPYKTYP
1 BOBHUKHOBEHHUE MPOTOKJIETKH.
ITepBbIe KJIIETKU U UX DBOJTIOLIMSL.
DopMHUPOBAHUE OCHOBHBIX I'PYIIT
JKUBBIX OPTaHU3MOB.
Hemoncmpayuu:

Ilopmpempui:

®. Penn, JI. [Tactep, C. Munnep,

A. U. Onapumn, I'. IOpnu.

Tabauywvl u cxemwvl: « BO3BHHKHOBEHHE
CoHEeUHOM CHUCTEMBI»,

«Pa3BuTHE OPraHUYECKOIO MUPaY,
«PacturennHas kiaeTkay», « KuBotHas
KieTkay, «lIpokapuornyeckas
KJIETKa

PackpwiBath conepkaHue TEPMUHOB U
MOHATUMN: KpeallMoHU3M, a0UOTeHE3,
BUTAJIN3M, ITAHCTICPMUSI, OMOTI033,
KOallepBaThl, MPOOMOHTHI, CHMOHOTEHE3.
XapakTepu3oBaTh METOIbI U3YUEHUS
HUCTOPUYECKOTO MPOLLIOro 3eMIIH.
ITepeuncasiTh OCHOBHBIE ATAIIBI
XUMHYECKOM HOMOIOTMYECKOU
ABOJIIOLINH.

N3narats copep:kaHue TUMOTE3 U TEOPHUIt
BO3HUKHOBEHUS KU3HU Ha 3emIie
(KpeanoHu3Ma, CaMONPOU3BOJIIHLHOTO
3apOKIE€HUS (CIIOHTAHHOTO),
nancnepmuu, runote3sl PHK-mupa).
OnuceiBaTh skciepumenTsl C. Mumiepa
u I'. FOpu no nosyyeHnro opraHuveCcKux
BEIIECTB U3 HEOPTAaHUYECKUX MTyTEM
aOMOTEHHOT0 CUHTE3a
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2.2

OCHOBHBIC ATaIbI
SBOJIIOLUH
OpraHUYECKOTO MHpa
Ha 3emJie, pa3BUTHE
YKU3HH T10 3paM U
nepuoiaM

PazBuTtHe )ku3HM HAa 3eMIIe 110 3paM U
nepuoaam. Karapxeii. Apxerickas

Y IIPOTEPO30MCKas 3phl. [1aneo3onckas
apa u e€ mepuoIbl: KEMOPHUICKUH,
OPAOBUKCKHH, CUITYpPUHUCKHUM,
JIEBOHCKHU I, KAMEHHOYTOJIbHBIN,
IIEPMCKHU.

Me3so301ickas 3pa 1 €€ NEPUOIBL:
TPUACOBBIM, FOPCKUM, MEJTOBOM.
Kalino3oiickas spa u €€ nepuobl:
MaJ€OreHOBBINA, HEOTCHOBBIN,
AHTPOIIOT€HOBBIM.

XapakTepucTrKa KJIuMara u
reoJIOTHYEeCKUX MporeccoB. OCHOBHbBIE
ATaIlbl 3BOJIFOLIUU PACTUTEIIBHOTO U
’KUBOTHOTO MHUpa. ApoMopdh 036l

Yy pacTE€HHU U )KUBOTHBIX. [losBIEHNME,
pPaclUBET ¥ BEIMUPAHUE TPYII KUBbIX
OpPraHu3MOB.

Hemoncmpayuu:

Tabauywl u cxemwl: «Pa3Butne
OPTraHUYECKOTO MUPay,
T'COXPOHOJIOTHUYECKAs Ta0JIHIIa;
KOJUTEKIIUS «DPOpPMBI COXPAHHOCTH
HCKOIA€MbIX )KUBOTHBIX M PACTEHUI.
Jlabopamopnwie u npakmuueckue
pabomot:

PackpbIBaTh coepxanue TEPMUHOB U
MOHSITUI: 30H, 3pa, IEPUO,
apoMop(}o3bl, UIUOATANITALINH.

3HaTh MOCJIEI0BATEIIBHOCT S0HOB:
KaTapxeu, apxeu, MpoTepo30iu,
(haHepo3oii; 3p: apxeickas,
IIPOTEPO3OMCKAsL, MAIEO30MCKas,

ME3030MCKast, KAMHO30MCKas; TIEPUOIO0B:

KEeMOPHUICKHI, OpJIOBUKCKHM,
CUITYPUMCKHUI, T€BOHCKHU,
KaMEHHOYTOJIBHBIN, [IEPMCKHH,
TPUACOBBIN, FOPCKUI, MEJIOBOM,
MaJ€Ore€HOBBIM Y HEOT'CHOBBIM,
AHTPOITOTCHOBBI.

XapakTepu3oBaTh OCHOBHBIE COOBITHS
B Pa3BUTUU OPraHUYECKOr0 MUpPa

I10 3paM U NEPUOAAM IF€OJIOTHUYECKOU
WCTOPHUH; STaIbl PA3BUTHS
PACTUTEIBLHOIO U KUBOTHOTO MUpA.
Breiienuts riaaBHbie apoMop(o3bl
PAaCTEHUH U )KUBOTHBIX.

CpaBHuBaTh MEX 1y cO00M
MPEJICTABUTENICH CUCTEMATUUYECKHUX
IPYIII OPTaHU3MOB, BBISBIISITH YEPThI
YCJI0KHEHUS U TIPUCTIOCOOJICHHOCTH
K YCJIOBUSIM KU3HU
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[Ipaktuyeckas padota Ne 1. «M3yuenue
HCKOITA€MbIX OCTAaTKOB PACTECHUU U
JKUBOTHBIX B KOJUICKIHSIX.

DKCKypcust « DBOIOLNSI OPraHUYECKOTO
Mupa Ha 3emJie» (B €CTeCTBEHHO-
Hay4YHBIM WJIMKpacBETUECKUN My3ei)

2.3 | CoBpemeHHast CucreMa OpraHM4eCcKOro MUpa Kak PackpbiBaTh cosiepkaHUE TEPMUHOB U
cucrema OTpakeHHe 3BOOINUNA. OCHOBHBIE MOHSATUMN: CUCTEMATHKA, UCKYCCTBEHHAS U
OpraHUYeCcKOro Mupa CHUCTEeMaTUYCCKUE TPYTITBl OPraHU3MOB. | €CTECTBEHHAs Kjaccu(UKanus, OuHapHas

Jemoncmpayuu: HOMEHKJIaTypa, MPUHIIUI
Tabauyvt u cxemol: «CoBpeMeHHAs HMEPAPXUYHOCTH.
CUCTEMA OPTaHUYECKOTO MHUPaA» XapakTepu3oBaTh COBPEMEHHYIO
CUCTEMY OpPraHMYECKOr0 MHpa
2.4 | DBoroIUs YeoBeKa DBoJIIOIUA YET0BEKa. AHTPONOJIOTHS PackpeiBaTh conep:kaHue TEPMUHOB U

(anTpOmnOreHe3)

Kak Hayka. Pa3Butue npencraBieHuUi
O MPOUCXOXKICHUU YeIOBEKa. MeTobI
U3y4deHHs aHTponorenesa. CxoAcTBa u
pa3uyus 4eIOBEKa U KUBOTHBIX.

CucreMaTnuecKoe MoJIOKCHHE YeI0BeKa.

Hemoncmpayuu:

llopmpemuwi: Y. JlapBuH.
Tabauywl u cxemwl: «CpaBHEHUE
aHATOMHYECKUX YEPT CTPOCHUS
YeJIOBEeKa M YeJIOBEKOOOPa3HbIX
00e3bsTHY.

Obopyoosanue: CIENKUA WU
N300paKEHHSI KAMEHHBIX OpYIUit

TIOHSTHUM: aHTPOTIOJIOTHS, AHTPOIIOTECHES,
4esioBeK pasyMHbI(HOMO sapiens),
NPSIMOXOXKJICHUE, BTOPasi CHTHAJIbHAS
CHCTEMa.

[TepeuncnsaTh 3aa4M aHTPOIIOJIOTHH,
ATANBICTAHOBJICHUS U PA3BUTHS
MPEJICTABICHUIN O MPOUCXOKICHUN
YyeJI0BeKa.

M3marate OCHOBHBIC MOJIOKEHUS
teopun Y. JlapBuHa, KpUTUYECKU
OIICHUBATh HEHAYUYHYIOUH(POPMAIIHIO
O MPOUCXOXKJICHUU YEIIOBEKA.

3HaATh CHCTEeMaTUYECKOE MOJ0KECHUE
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NEPBOOBITHOTO YeNIOBEeKa: KaMHU-
qorepsl, pyouna, ckpebdiia

Bra HOMO sapiens, mepedncisaTh ero
MOP(OJIOTO-aHATOMUYECKHUE TPU3HAKU
pa3HOro ypoBHS (THI, KJIacc, OTPsiA

u 1p.).

YcTaHaBIMBaTh YEPTHI CXOACTBA U
pa3IMunNiYesIOBEKa U )KHBOTHBIX.
OOBSCHATD U OLICHWBATh 3HAYCHHE
HAYYHBIX 3HAHUH O MPOUCXOKICHUH
YeJIOBEKa JIJI IOHUMAaHUs MECTa M POJIH
YeJIoBeKa B MPUPOJIC

2.5

JIBrKyIIME CUIIBI

(pakTopsI)
aHTpOIIOreHe3a

JBrkymue cuiibl ((hakTopsbl)
anTpornorene3a. Hacneacreennas
W3MEHYMBOCTh U €CTECTBEHHBIN 0TOOD.
OO6mecTBeHHBIN 00pa3 KU3HHU,
U3TOTOBJICHUE OPYIUH Tpy/a,
MBIIIJICHUE, PEYb.

Hemoncmpayuu:

Tabnuywt u cxemvt: «CpaBHEHHE
aHATOMUYECKHUX YePT CTPOCHHSI YeIIOBEKa
U 4eJIOBEKOOOPa3HbIX 00€3bsH»,
«OCHOBHBIE MECTa MAJICOHTOJIOTHIECKUX
HaXOJOK MPEAKOBCOBPEMEHHOTO
YEJIOBEKAY.

O6opyaoBaHue: MYJISKU
«IIpoucxoxaeHune yemoBeka
(MaeOHTONOTUYECKHE HAXOJIKH )»

PackpeiBaTh comepkaHue TEPMUHOB H
MOHATUH: (haKTOPBI AaHTPOTIOTEHE?RA,
TPYIIIOBOE COTPYIHUYECTBO, PEUb,
OpyAHiiHas EATeIbHOCTD,
noJIMMOpPhHU3M.

XapakTepru30BaTh JBIKYIIHE CHITBI
(pakTopsl) aHTpOTIOTEHE3A:!
OMOJIOTUYECKHE U COIUATbHEIC,
CpPaBHUBATHh MX MEXIY COOOM
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2.6

OCHOBHBIC crauu
SBOJIFOIITMH YCJIOBCKA

OCHOBHBIC CTaJUH U BETBH SBOIIOINHT
YEJIOBEKA: aBCTPAIIONUTEKH, HeToBEK
yMebiid, YenoBeK MpAMOXO TSI,
YenmoBek HEaHAEPTAIBCKUM, UeoBEK
pa3yMHBI COBPEMEHHOI'O THUIIA.
Haxoaku nckomaeMbIX OCTaHKOB,
BpeMs CyIlIECTBOBaHUS, 00J1aCTh
pacrpocTpaHeHus, 00bEM TOJIOBHOTO
MO3ra, 00pa3 KU3HU, OPYIUs.

Jemoncmpayuu:
Tabauywvl u cxemol: «OCHOBHBIE MECTa

MaJ€OHTOJIOTMYECKUX HAXOJA0K MPEIKOB
COBPEMEHHOT'O YEJIOBEKa,
«JlpeBHermme roan», «JIpesHue
mon», «llepBble COBpeMEHHBIE JTHOINY.
OO6opynoBaHue: MyJsHKH
«IIpoucxoxaeHue yenoBeka» (OrOCTHI
aBCTpaJIONUTEKa, MUTEKAHTPOTIA,
HEaHIepTAIblIa, KP)OMAHBOHIIA); CIEIKH
WM U300paKeHUsl KAMEHHBIX OpY Ui
MEePBOOBITHOTO YEJIOBEKA: KaMHU-
qormrnepsl, pyouia, ckpedna

PackpeiBath coaep:kaHrue TEPMUHOB U
TOHSITUI: aBCTPAIONMUTEK, YEIOBEK
YMEJIbIN, YETTOBEK MPSAMOXOIAIINM,
HEaHJepTajel, KpOMaHbOHEIL,
HEOJIUTUYECKAsi PEBOJIIOLINS,
NEePBOOBITHOE UCKYCCTBO.
XapakTepu3oBaTh U CPAaBHUBATH MEKY
000l OCHOBHBIC CTAUN DBOJIIOINH
YEJI0OBEKA: XPOHOJOTUYECKUI BO3PACT,
apeaJ pacrpocTpaHeHusi, 00bEM
TOJIOBHOT'O MO3Ta, 00pa3 KU3HU U

opyaus Tpylda

2.7

Yenoseueckue pacsl
U IPUPOJHBIE
azanTanuy 4eyIoBeKa

Yenoseueckue pacbl. OCHOBHBIE
OOJBITIME PACHI: €BPONICOUTHAS
(eBpaswuiickas), HETpo-aBCTpAIOUAHAS
(3KBaTOpUAIIbHAS ), MOHTOJIOUIHAS
(a3smarcko-amMepHKaHCKas).

PackpbIBaTh cofiep:kaHue TEPMHUHOB
Y TIOHSATHIA: Packl, PaCOreHe3, Couual-
JApBUHU3M, PACU3M, METHCAIIHS.
XapakTepuzoBaTh U CPABHUBATH
IIPEICTaBUTENICHYETIOBEUECKUX pac,
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YepThl IPUCIIOCOOICHHOCTH
MPEACTABUTEIICH YEeIOBEUECKUXPAC

K YCJIOBUSIM CYIIECTBOBaHUS. EAUHCTBO
yejoBeueckux pac. Kpurtuka
COLMAJIBHOTO JIApBUHU3MA M pacu3Ma.
Hemoncmpayuu:

Tabnuywl u cxemwi: «HemoBedyeckue
pach»

PAacKpbIBATh IPUYMHBI 1 MEXaHU3MBI
pacoreHesa, nepeyucisiTb U TPUBOIUTH
pUMEPBI TPUCTIOCOOIIEHHOCTH YEeI0BEKa
K YCJIOBUSIM CPEIbI, TPUMEPHI
MPUCTIOCOOUTENBHOTO3HAYEHUSI PACOBBIX
MIPU3HAKOB.

Jloka3pIBaTh €IMHCTBO BUAa HOMO
sapiens, HayYHYH HECOCTOSITEIbHOCTh
PacoOBBIX TEOPUH,UJEH COLHATBHOTO
JapBUHU3MA U pacu3Ma

HToro uacosB o Teme

9

Tema 3. Opranu3mbl U OKpPY:KaUIas cpeaa

3.1 | Oxomorus kKak Hayka 1 DKoJiorus Kak Hayka. 3ajaduu paszenbl | PackpbeiBaTh cojep:kaHue TEPMUHOB U
HKOJIOTUH. MOHSTUI: SKOJIOTHS, MTOJIEBbIE
MeTobl SKOJOrMYEeCKUX UCCIIEIOBAaHUM. | HAOIOCHUS, SKCIICPUMCHTBI,
DKO0JIOTUYECKOE MUPOBO33PEHUE MOHHUTOPHUHT OKPY’KAIOILIEH CpPebl,
COBPEMEHHOI'O YEJIOBEKA. MOJEIIUPOBAHUE, IKOJIOTMYECKOE
Hemoncmpayuu: MHPOBO33pEHUE.
Ilopmpemur: A. I'ymOonbar, IlepeuncnsaTh 3a1a4 SKOJIOTUH, €€
K. ®@. Pynsbe, O. I'ekkens. pas3zeiibl UCBSA3U C APYTUMU HAYKAMHU.
Tabnuyet u cxemvr: kapta «IIpuponnsle | XapakTepu3oBaTh METOIbI
30HBI 3EMII» DKOJIOTMYECKUX UCCIENOBAHNN

3.2 | Cpenwl oOuTaHus U 1 Cpenbl oOuTaHus OPraHU3MOB: BOJIHAsl, | PackpbIBaTh cojepikaHre TEPMUHOB

HKOJIOTUYECKUE
(dakTopsl

HA3eMHO-BO3IyIITHAs, TOYBEHHAS,
BHYTPHU-OpPTaHU3MEHHASI.
OKoJioruueckue (PaxkTopsl.
Kinaccuduxanuys 3K010Tu4ecKux

U TIOHATHUI: cpeia OOUTaHUs,
sKoJoTHYecKue (GaKTOPhI,
OMOJIOTHYECKUI ONTHUMYM,
OTPaHUYMBAIOIIUNA (JIMMUTUPYIOLIUI )
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(dhaxkTopoB: abnoTHueckue, OUOTUYECKHUE
W aHTPOTIOTEHHBIE.

JlelicTBUE KOIOTHYECKUX (PAKTOPOB

Ha OpTaHU3MBI.

Hemoncmpayuu:

Tabnuyvt u cxemvi: «CpenploOUTaHUS
OpraHU3MOBY

dakTop.

XapakTepru30BaTh YCIOBHS CPET
OOUTaHUS OPTaHU3MOB;
KIIACCU(PUITUPOBATH U XapaKTePU30BaTh
AKOJIOTHYECKHE (PaKTOPhI: A0MOTHIECKHE,
OMOTHYECKHE U aHTPOIOTEHHBIC.
OnuceIBaTh ACHCTBUE IKOJIOTMUECKUX
(hakTOpOBHA OPTraHU3MBI.
XapakTepru3oBaTh 0OCOOCHHOCTH
CTPOCHUS U KU3HEIEATSIbHOCTH
pacTeHUH U )KHBOTHBIXPA3HBIX CPEJI
obuTaHus

3.3

AOuortnyeckue
bakTopsl

AOuoTnueckue (HakTophl: CBET,
TeMIlepaTypa, BIKHOCTb.
dortonepuoausm.IIprucmocobnenus
OpPraHU3MOB K JIEHCTBUIO a0OMOTHYECKHUX
bakTopoB. bruonornueckuepuTMBbI.
Hemoncmpayuu:

Tabauywl u cxemovt: «DoTOTIEPUOTNIMY.
Jlabopamopnvie u npakmuueckue
pabomot:

JlabopaTtopHas padota Ne 3.
«Mopdosoruueckre 0COOEHHOCTH
pacTeHul U3 Pa3HBIXMECT OOUTaAHUS.
JlaGoparopHas pabora Ne 4. « Bnusinue
CBETa Ha POCT M pa3BUTHE YEPEHKOB
KOJIEyCay»

PackpbIBaTh conep;kxaHne TEPMUHOB U
MOHATUI: a0MOTHYECKHUE (PAKTOPBI,
dboTonepuoan3sM, OUOIOTHUECKUE
PUTMBI.

AHanmu3upoBath ACUCTBUE CBETA,
TEMIIEpaTyphbl, BIIAJKHOCTH HA OPraHU3MbI
Y TIPUBOJUTH TIPUMEPHI
MPUCIIOCOOTIEHHOCTH OPTaHNU3MOB.
[IpoBouTh GHoIOrMYECKHEe HAOTIOIEHUS
1 0OpMIIATH PE3yJIbTaThl MPOBEAEHHBIX
HaOJI0ICHUI
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3.4 | buornyeckue buotnueckue daxropsl. Buabl PackpbIBaTh cofepkaHue TEPMUHOB
(akTopsI OMOTHYECKHUX B3aUMOECHCTBUI: U TIOHATUN:0MoTHYEeCKUE (HaKTOPHI,
KOHKYPEHLUS, XUITHUYECTBO, CHMOMO3 U | XMILHUYECTBO, IIapa3UTHU3M,
ero opmel. [1apazutusm, koomeparus, | KOHKYpPEHLUs, MyTyajau3M, CAMOHNO3,
MyTyaJIi3M, KOMMEHCAIU3M KOMMEHCAJIN3M, HaXJIEOHHYECTBO,
(KBapTHPAHCTBO, HAXJICOHUUECTBO). KBapTHUPaHCTBO, AMEHCAIIU3M,
AMeHcaIIU3M, HEUTPAIHU3M. HEUTPAIU3M.
3HaueHue OMOTHYECKUX XapakTepu3oBaTb OMOTHUECKUE
B3aUMOJICUCTBUH JJIs CYIIECTBOBAHMS (bakTopbl U BUIBIB3aUMOOTHOIIIEHUH
OpPraHMU3MOB B IPUPOHBIX COOOIIECTBAX. | MEXKY OPraHU3MaMU; IIPUBOJUTH
Hemoncmpayuu: IIPUMEPBI B3AUMHOU
Tabnuyvl u cxemol: «lIumeBble nenm» MPUCIIOCOOJIEHHOCTH OPTraHU3MOB.
CpaBHHBaTh MEXIy COOO BHUJIbI
OMOTHUYECKUXB3aUMOJICHCTBUIM
OpraHU3MOB
3.5 | Dkosornyeckue DKOJIOTUYECKHE XapaKTEPUCTUKU PackpbiBaTh cosiepkaHre TEPMUHOB U
XapaKTEPUCTUKHU nonyJisiuuyd. OCHOBHBIENIOKA3aTeNn MOHSTHI: MOMYJISILIMS, YACIEHHOCTD,

BHJIA U MOIYJIALUN

MOMYJISIUU: YUCIEHHOCTbD, NIOTHOCTb,
POKJIAEMOCTh, CMEPTHOCTb, IPUPOCT,
Murpanus. JJuHaMyuKa YMCI€HHOCTH
MONYJISIUU U €€ Perysiusl.
Jemoncmpavuu:

Tabauywt u cxemol: «llomynsuumy,
«3aKOHOMEPHOCTH POCTA UUCIEHHOCTH
HOMYJISIMKA UHQY30pUU-TY PETBKID.
Jlabopamopusle u npakmuuecxkue
pabomut:

IJIOTHOCTB, POKIaEMOCTb, CMEPTHOCTb,
MPUPOCT, MUTPALIUs, TUHAMUKA
YUCJICHHOCTHU IOIYJISALINH.
XapakTepu30BaTh OCHOBHBIE IIOKA3ATEIN
1 DKOJIOTUYECKYIO CTPYKTYPY
MOMYJISILUN; OMUCHIBATH MEXaHU3MBbI
PEryJIALY YUCIECHHOCTH MOIYJISILHAN
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[Tpaktrueckas padota Ne 2. «Iloacuér
MJIOTHOCTH TIOIYJISITUIN pa3HBIX BUIOB
pacTeHuiD

Htoro yacos no treme

5

Tema 4. Coo01ecTBa M IK0JIOrHYeCKHE CHCTEMBI

4.1 | CooGiectBa 1 Coo0111eCcTBO OPraHU3MOB — OMOLIEHO3. PackpbIBaTh copepkaHue TEPMUHOB U
OpraHU3MOB CTpyKTypbl OMOIIEHO3a: BHIOBAs, MOHSITHI: OMOIIEHO3, SKOCHUCTEMA,
MPOCTPAHCTBEHHAs, TpohUUIecKast OHMOreoIeH03, BUIBI-IOMUHAHTHI,
(uteBast). Buabl-noMUHAHTHI. JKOJIOTUYECKAs HUIIIA.
Casi3u B OuoOIIEHO3E. XapaxkTepuzoBaTb OMOIIEHO3
Jlemoncmpayuu: (coo0111eCTBO), €r0 BUIOBYIO,
Tabauywl u cxemol. «IlumeBple nenmy, IPOCTPAHCTBEHHYIO U TPOPUUECKYIO
«buoLeH03: cOCTaB U CTPYKTypay. CTPYKTYpBHI.
Obopyoosanue.: MOICTb-aNITITUKALIHS OOBSACHSITH POJb KOMIIOHEHTOB
«Tunuuneie OUOIIEHO3BDY; TepOapHit OMoIIeHO3a B MOICP)KAHUN €r0
«PactuTenbHbIe COOOIIECTBAY; CTPYKTYPHI U CYIIIECTBOBAHHS
KOJUIEKIMS «brOoLEeHo3» Ha ONPEAECNEHHON TEPPUTOPHN.
OOBACHATH OMOJIOTUYECKHUI CMBICTT
SAPYCHOCTH WIIMCTOBON MO3aWKH.
CpaBHUBATh KOMIIOHEHTHI OMOIIEHO30B,
WX BUJOBYIO, IPOCTPAHCTBEHHYIO U
TPOOUIECKYIO CTPYKTYPBI, CBSI3U MEKTY
OpraHU3MaMH
4.2 | OxocucTemsl U 2 DKOJIOrM4ecKHre CUCTEMBI (3KOCHCTEMBI). | PackpriBaTh copepkaHne TEPMUHOB U

3aKOHOMEPHOCTH UX
CYIIECTBOBAHUS

[TousTHe 00 3KOCUCTEME U
OHOreoleHO3E.
®OyHKIMOHAIBHBIC KOMITOHEHTHI

MMOHATUH: DKOCUCTEMA, OMOT€OLIEHO3,
MIPOAYIIEHTHI, KOHCYMEHTBI, PSITyIICHTEI,
TpodHUECKre YPOBHH, ITUIIICBAs
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HKOCUCTEMBI: IPOIYIEHThI, KOHCYMEHTHI,
PEAYLIEHTHI.

KpyroBopoTt BelecTs U NOTOK SYHEPTUU
B DKOCHCTEME.

Tpoduyeckue (nuieBsie) ypOBHU
AKOCHUCTEMBI. [IuneBbie enu u ceTu.
OcCHOBHBIE MMOKA3aTEIN IKOCUCTEMBI:
ouomacca, NpoayKIHsl. DKOJIOTUUECKUE
NUpaMUIbl: MPOTYKIIMH, YUCICHHOCTH,
ouomaccel. CBOMCTBA IKOCUCTEM:
YCTOMYMBOCTD, CAMOPETYJISIIHS,
pa3BUTHE.

Cykueccus.

Hemoncmpayuu:

Ilopmpempui: A. JIx. Tencnu,

B. H. Cyxkaués.

Tabauywl u cxemol: «IIpupoansie
coobmecTBay, «Llenu muTanus,
«IKONOTHYeCKass TUPAMHUIA»

LEIb U CETh, IKOJIOTMYECKUE
nupamMupl, Onomacca, mpoayKIHs,
CYKLECCHSL.

XapakTepu3oBaTh CBOMCTBA IKOCUCTEMBI
(e€ ciocOOHOCTD K ITTUTEIBHOMY
CaMOMOJIJIEP>KaHUI0, OTHOCUTEIIHHO
3aMKHYTBIA KPYTOBOPOT BEILIECTB,
HEO0OXOMMOCTh TOTOKA YHEPTHH).
CpaBHUBaTh NaCTOUIIHBIEC U JETPUTHBIC
MUILEBBIC 1IETH, TPO(PUUECKUE YPOBHU
HKOCHUCTEMBI.

Paznuuate nupamMuabl MpoIyKIUH,
MUpaMUIbl YUCIICHHOCTH U TTUPAMHUIBI
OMOMACCHI.

CocTaBisTh IENH U CETH TUTAHUSI.
IlepeuncnsaTh CBOMCTBA SKOCUCTEM:
YCTOWYUBOCTb, CAMOPETYJISIIHS,
pa3BUTHE (CyKIIeCCHs).

OnuchIBaTh MEXaHU3M MOIIIEPKAHUS
paBHOBECHS B 3KOCHCTEMAX.
XapakTepu3oBaTh CYKI[E€CCUU, BBISBIISITh
MPUYHUHBI U O0ITHE 3aKOHOMEPHOCTH
CMEHBI SKOCHUCTEM

4.3

[Ipupoausie
JKOCUCTEMBI

IIpupoHbIE DKOCUCTEMBI.
DKOCHUCTEMBI PEK U 03ED.
DKocHUCTEMA XBOMHOTO WU
IIMPOKOJIMCTBEHHOTO JIeca.

PackpbIBaTh coliep:kaHie TCPMUHOB U
MOHATHUI: BOJIHBIE SKOCUCTEMBI,
OMOTeOoIIeHO3bI, (PUTOIIAHKTOH,
300IJIAHKTOH, OEHTOC, TYMYC.
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Hemoncmpayuu:

Tabnuysl u cxemuvl: « IKOCUCTEMA
IMPOKOJIMCTBEHHOTO JIECA,
«IKOCHUCTEMA XBOMHOTO JIECA,
«buronenos Bogoémay.

Obopyoosanue: repdbapuu 1 KOJJIEKIUU
PACTEHHI U )KUBOTHBIX,
MPUHAJJICKAITUX K pa3HbIM
HKOJIOTMYECKUM TpynrnaM OJHOTO BUAA

[IpuBOIUTH IPUMEPHI TPUPOTHBIX
PKOCHCTEM CBOEH MECTHOCTH.
CpaBHUBATh HA3€MHbBIEC U BOJIHBIE
AKOCHUCTEMBI; OPTaHU3MBbI, 00Pa3yIOIIUe
pasHbie TpoUUECKHUEe YPOBHHU

4.4 | AHTpOIIOreHHBIC AHTpPOMOTEHHBIE YKOCUCTEMBI. PackpeiBaTh copepkaHne TEPMUHOB U
HKOCUCTEMBI ATpO’KOCUCTEMBI. MNOHSITUNA: aHTPONOT€HHAsI PKOCUCTEMA,
Ypboskocucremsl. buonoruyeckoe u arposKocucTema, ypoosKocucTema,
XO3SIICTBEHHOE 3HAUECHHE o6nopazHoobOpasue.
arpodKOCUCTEM B YPOOIKOCHUCTEM. XapakTepu30BaTh arpo3KOCUCTEMBI U
buopasnoobpasue kak gpaxrop ypOO3KOCUCTEMBI, 0COOEHHOCTH UX
ycToW4YMBOCTHU 3KOcUCTEM. COXpaHEHHE | CyLIECTBOBAHUS.
OMOJIOrMUYECKOTo pa3HOOOpasus [IpuBOANTE MPUMEPHI AHTPOTIOTEHHBIX
Ha 3emie. HKOCHCTEM CBOEH MECTHOCTH, OITUCHIBATH
Hemoncmpayuu: HX BUJIOBOM COCTaB U CTPYKTYPY.
Tabnuysl u cxemol: KATPOLIEHO3Y. CpaBHUBATB COCTaB U CTPYKTYPY
Obopyoosanue: xonnekuus «Bperurenu | npupoaHbIX SKOCUCTEM U
BaXXHEHIINX CETbCKOX03IMCTBEHHBIX arpo3KOCUCTEM, arpPO3KOCUCTEM U
KYJbTYp» ypOOoIKOCUCTEM
4.5 | buocdepa — VYuenue B. U. Bepnaackoro o ouocdepe. | PackpbiBaTh coepkanue TEpPMUHOB U
riobanpHas ['paHulibl, COCTaB U CTPYKTYypa NOHATUH: Ouocdepa, )KUBOE BEUIECTBO,

HKOCHUCTEMA 3EMITU

ouocdepsnl. JKuBoe BEIIECTBO U €T0
bynkunn. OcodbeHHocTr 6ruochepsl Kak

TMHAMUYECKOE PABHOBECHE.
OuenuBath Bkiaa B. 1. Bepnaackoro
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TJI00QTBHON YKOCUCTEMBI.
JlunamMuyeckoe paBHOBECHE U oOpaTHas
CBsI3b B Ouocdepe.

Jemoncmpayuu:

Iopmpemuwi: B. U. BepHanckuil.
Tabnuysl u cxemor: «OO1IAs CTPYKTYypa
ounochepr», «PacpocTpaHeHUE KU3HHA
B Ouocdepe», «O30HOBBIN dKpaH
ounochepb»

B CO3/laHue yueHus o onocdepe.
XapakTepus3oBaTh cOCTaB OMoChepsl,
(byHKITUH )KMBOTO BelecTBa OnocQepbl
U onpeaesITh (Ha KapTe) 00JIacTH ero
HAuOOJIBIIIETO PACIIPOCTPAHCHHUSL.
[TpuBOIUTE MPUMEPHI TIPOSBICHHUS
byHKIHMI )KUBOTO BellecTBa Onocdepsl,
OMOreOXMMHUYECKOH 1eATEIbHOCTH
YeoBeKa.

[Iepeunciarb ocoOeHHOCTH OUochepsl
KaK T7100aIbHOM SKOCHCTEMBI 3eMITH

4.6 | 3aKOHOMEPHOCTH KpyroBopoTs! BeliecTs u PackpsiBaTh conepxanne TEPMUHOB U
CYIIECTBOBAHMS OMOTreOXUMHUYECKHUE ITUKJIIBI 2JIEMEHTOB MOHATUM: TIEJIOCTHOCTh OUOC]eEpHh,
ounocdepnl (yrnepona, a3ora). KPYrOBOPOT BEIIECTB,

3oHaBHOCTH OUOchepbl. OCHOBHBIC OMOTCOXUMUYECKHUE ITUKITBI
OMOMBI CyIIH. AJIEMEHTOB, 30HAJILHOCTH OMOC(EPHI,
Jemoncmpayuu: OMOMBI.
Tabauysl u cxemol: «Kpyrosopor OnuchiBaTh KPyroBOPOT BEILIECTB,
yriepojia B ouocdepe», «Kpyroropot OMOT€OXUMUUYECKHUE ITUKIIBI a30Ta U
a30Ta B IPUPOJEH yriepozaa B ouocdepe.
OOBICHATH NPUUNHY 30HATTLHOCTH
ouocdepsl. [lepeuncnsats u
XapaKTeprU30BaTh OCHOBHbBIE OMOMBI
cymu 3eMJin
4.7 | UenoBe4yecTBO YenoeuecTBO B Onochepe 3eMiu. PackpsiBaTh conepxanne TEPMUHOB U

B Onocdepe 3emiu

AHTpPOTIOTEHHBIC H3MCHCHHSI
B Onocdepe. ['modanbHbIe

MOHATHI: aHTPONOTEHHbIE U3MEHEHHS,
AKOJIOTUYECKUN KPUBHUC, TII0OATbHBIE

82




AKOJIOTUYECKUE TPOOIIEMBI.
Hemoncmpayuu:

Tabnuywvl u cxemsi: «I[IpumepHbie
AHTPOMOTECHHbIEC BO3ACHCTBUS

Ha IpUpPOy», « BaxkHele nCTOYHUKH
3arpsA3HEHUs BO3/TyXa U TPYHTOBBIX
BO», «IlouBa — BayxHeHIas
cocraBisitonast onochepnn, « PakTophl
Jerpaganuu nouBy, «llapHuKoBbIi
abdexT, «PaKkTopbl PaIMOAKTUBHOTO
3arpsizHeHus ouocepr»; Kpachas
kHura PO, n3o0pakeHus1 OXpaHsIeMbIX
BHJIOB PACTEHUI U KUBOTHBIX

poOJIEMBI.

XapakTepu3oBaTb OMOCHEpHYIO POJIb
YeJI0BeKa.

[IpuBOAUTH IPUMEPHI AHTPOTIOTEHHBIX
W3MeHeHu# B bnocdepe.

OreHnBaTh MOCIIEACTBUS 3arPSI3HCHUS
BO3/IyIIIHOM, BOJIHOM CpPEe/Ibl, U3SMEHEHUS
KJIMMaTa, COKPaIICHHSI
OouropazHoobpasus.

dopMyTHpPOBaTH COOCTBEHHYIO MTO3UIIHATO
10 OTHOIICHUIO K TJI00QIbHBIM U
PErMOHAIBLHBIM DKOJIOTHYECKUM
npobiieMaM, apryMEHTHPOBATH CBOIO
TOYKY 3PEHHUS.

Ha3piBaTh MpUYMHBI MOSBICHUS
MIPUPOTOOXPAHHON ITHUKH,

pacKkpbIBaTh 3HAUCHUE TIporpecca

JUTSI TIPEOJIOJICHUSI SKOJIOTHYECKOTO
KpHu3uca

4.8

CocyliecTBOBaHHE
MIPUPOIIBI U
YeJI0BEUYCCTBA

CocyuiecTBoBaHUE TPUPOJIBI U
yenoedyecTBa. CoOXpaHEHHE
Ouopa3HooOpa3ust Kak OCHOBA
ycToitunBocTu 6mocdeprl. OcHOBA
paIMOHAIBHOTO YITPABICHUS
MPUPOTHBIMUA PECYPCAMU U UX
HCMoJIb30BaHue. JloCTHKEHUS OMOIOTHH
U OXpaHa MPUPOIBI.

PackpeiBath conep:xaHue TEPMUHOB U
MTOHATHI: pallMOHAIBHOE
IIPUPOIOIIOIB30BaHUE, YCTOMYUBOE
pa3BUTHE, KOIBOJIIOLHSA.
XapaKkTepu30BaTh PALIMOHAIBHOE
VICIIOJIb30BaHNE IPUPOIHBIX PECYPCOB;
OCHOBHBIE TOJIOKEHNS KOHUEITIUH
YCTOWYHUBOTO Pa3BUTHS
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Ddenepanbhas padouas nporpamma | buomorus. 10-11 kmaccer (0a30BbIl yPOBCHB)

Jemoncmpayuu:
Tabauyvt u cxemwl: «buocdepa u
YETIOBEK»

Htoro yacos 1o Teme 9

Pe3epBHOE Bpemst 2

OBIIEE KOJIMYECTBO 34

YACOBIIO ITPOTPAMME
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