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MNOACHUTEJIBHASA 3AIIMCKA

Pabouasa mporpamma mo Xwumum g obyuarormumxcsa 10-11 xmaccoB MOY rumuasum Nol3 paspaborana B

COOTBETCTBUU C JIOKYMEHTAMMU:
- ®enepanbHbIM 3akoHOM Poccutickoit deneparuu ot 29.12.2012r Ne 273- ®3 «O6 o6pazoBanuu B Poccuiickoit deaeparum» (c
n3meHeHussMu ot 14.07.2022 r),

- npukazoM MunucrepctBa mnpocBenieHuss PO or 12 asrycra 2022 r. Ne 732 "O BHeceHUM HU3MEHEHUN B (eaepaibHbIi

rOCyJapCTBEHHBII 00pa30BaTeNbHBIA CTaHAAPT CPEIHEro oO0IIero o0pa3oBaHUsA, YTBEPKIAEHHBIM MpuKazoM MUHHUCTEpCTBA

obpazoBanms u Hayku Poccmiickoit @eneparum ot 17 mas 2012 1. Ne 413"
- npuka3zoM MuHucTepcTBa npocsenienue Poccuiickoit @eneparuu ot 1 deBpans 2024 r. Ne 62 "O BHeceHUM U3MEHEHUN B
HEKOTOpbIe IpuKa3bl MuHucTepcTBa npocseiienus Poccuiickoii @enepanuu, kacaroumecs dheaepaibHbIX 00pa3oBaTeIbHBIX
MporpaMM OCHOBHOTO 00111eT0 00pa3oBaHus U CpeIHEro o01ero oopazoBanus';

- OenepanbHON 00pa30BATENBLHON MPOrPAMMON CPpEAHEro o0LIero 00pa3oBaHusl, yTBEPKICHHON TPUKa30M MUHIIPOCBEUICHUS
Poccuu ot 18.05.2023 1. Ne 371;
- mpuka3zoM MunucrepcTBa npocernieHus Poccuiickort denepanum ot 01.02.2024 Ne62 «O BHeCEHUN N3MEHEHHUH B HEKOTOPBIC

npukassl MunucrepcTBa mpocetienust Poccuiickoit deneparum, kacaromuecs enepanbHbix oOpazoBarenabHbIX mporpamm OO0 u
COOy;
- npuka3om Munnpocsemenus Poccun ot 19.03.2024 N 171

"O BHECEeHUM U3MEHEHUI B HEKOTOPbIE MpuKa3sl MuHuctepcTBa npocsenienus Poccuiickoit denepanuu, kacaromuecs penepaibHbIX
00pa3oBaTeNbHBIX MPOrpaMM HauyaJbHOTO OOIIEro 00pa3oBaHusl, OCHOBHOTO 00I1IeT0 00pa30BaHus U CPEIHETO 00IIero

obpazoBanus" (3apeructpupoanHo B Muntocte Poccuu 11.04.2024 N 77830);

- CaHUTapHO-3NUIEMUOJIOTHYECKUMH TPEOOBaHUAMH K YCIOBHSIM U OpraHU3aluu 00ydeHus B 00111e00pa30BaTeNIbHbIX YUPEKACHUIAX

1.2.3685-21 "T'uruennueckue HOPMAaTHUBbI u TpeOOoBaHMS K
obecreueHuno 0e30macHOCTH u (vn) 0e3BpeTHOCTH TUTST YeJIOBEKa dakTopoB
cpelbl oburtanus" (YTBEpKI€HbI IMOCTAHOBJIEHUEM I'maBHOTO roCy1apCTBEHHOTO

CaHMTapHOTro Bpaya ot 28 suBaps 2021 r. N 2) ;



- TIOCTaHOBJIEHHWEM [ J1aBHOTO rocyapcTBEHHOTO caHuTapHoro Bpada Poccuiickoit @enepanuu ot 28 ceHTsi0ps 2020 1. Ne 28 «O06
yrBepxkienun canutapHbix npaBuil CII 2.4.3648-20 «CaHuTapHO-3MIUAEMUOJIOTHUECKIE TPEOOBAHMS K OpraHU3aIisM BOCIIUTAHUS U
00y4eHUs1, OTJbIXa U O3J0POBJICHHUS IeTeH U MOJIOASK» (3apeructpupoBano B Muntocte Poccun 18.12.2020r. Ne61573);

- OcHOBHOM 00pa3oBaTeIbHON POrpaMMBbI cpeaHero odiero oopazoanust MOY I'mmuazum Ne 13;
- Ycraom MOY I'mmuazuum No 13.

IIpu pa3paboTke mnporpaMmbl MO OHOJOTMM  TEOPETUYECKYIO  OCHOBY JJIS OMpPEETIEHUsS MOAX0I0B K (POPMUPOBAHUIO
cojiep>kaHusl yueOHOTro IpeaMeTa

«buosoruss»  CoOCTaBUIM: KOHIENTYAJIbHBIE MOJIOKEHUS orocC COO 0 B3auMO00YCIIOBIEHHOCTH LIEJIEH,
coziepKaHusl, pe3yJbTaToB 00y4eHHs U TpeOOBAaHUM K YPOBHIO MOJITOTOBKHU BBIITYCKHUKOB, ITOJIOKEHUS 00 OOIIMX LIENAX U
NPUHIMIAX, XapAKTEPUIYIOIINX COBPEMEHHOE COCTOSIHUE CUCTEMBI CpeHero odiiero oopasoanus B Poccuiickoit @enepannu, a
TaK)Ke MOJIOKEHUS O crerudpuke OMOJIOruH, €€ 3HaYeHUH B TO3HAHUU JKUBOM MPUPOJIbI U 00ECIICUEHUHU CYIIECTBOBAHMUS
yesioBeyeckoro oouiectra. CorinacHO Ha3BaHHBIM IMOJIOKEHUSAM ONPE/IEICHbl OCHOBHbBIE (DYHKIIMH MPOTrPAMMBbI IO OMOJIOTHH U €€
CTPYKTYpa.

[Tporpamma no Guosioruu 1aét MpeACcTaBICHNUE O TENsIX, 00 001Iel cTpaTerun 00y4YeHus, BOCTUTAHUS U Pa3BUTHS 00YUaIOIIUXCS
CpeACTBaMH y4eOHOTIO MpeaMeTa

«buonorusy, onpeaenser o0s3aTeabHOE MIPEIMETHOE COIEP)KAHUE, €T0 CTPYKTYPY, paclpeeseHue 1o pasjienaM U Temawm,
PEKOMEHIYEMYIO MOCIIEI0BATEIbHOCTh U3YUEHHs Y4€OHOTro MaTepuaa ¢ y4éTOM MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBS3EH,
JIOTUKX 00pa30BaTENIbHOIO MPOIECCa, BO3PACTHBIX 0COOEHHOCTEN 00YyUatoIINXCsl.

B nporpamme 1o OMOJIOrUY TakKe YUYUTHIBAIOTCS TPEOOBAHUS K IJIAHUPYEMBIM JIMYHOCTHBIM, METANIPEAMETHBIM U NPEIMETHBIM
pesyiabraram  00yueHus B (GOPMHUPOBAHUHM OCHOBHBIX BUJIOB YUE€OHO-TIO3HABATEIBLHOM JAEATEIbHOCTU/YUEeOHBIX ICUCTBUMN
00yYarOIIMXCs IO OCBOCHUIO COIEPKaHUsI OMOJIOTHYECKOT0 00pa30BaHus.

B nporpamme no 6uonoruu (10—11 knaccel, 6a30BbIil YpOBEHb) peain30BaH MPUHIHUIT TPEEMCTBEHHOCTH B U3YYEHUU OMOJIOTHUH,
Oslarosiapsi Yemy B Hel MpOCMaTpUBAETCS HAPABICHHOCTh HA pa3BUTHE 3HAHUM, CBSI3aHHBIX C (POPMUPOBAHUEM €CTECTBEHHO-
HAYyYHOTO MUPOBO33PEHHUS, IEHHOCTHBIX OPUEHTALIMN JTMYHOCTH, IKOJIOTUYECKOTO MBIIIICHUS, IPEJCTABICHUH O 3I0pOBOM 00pase
KU3HH U OEPEKHBIM OTHOIIIEHUEM K OKpY KaroIeit mpupoanou cpene. [loatomy Hapsiny ¢ u3ydeHrem o0ImeOnoIorudecKux Teopu, a
TaK)K€ 3HAaHUU O CTPOCHHH JKUBBIX CUCTEM Pa3HOrO paHra M CYIIHOCTH OCHOBHBIX MPOTEKAOIMIMX B HHUX MPOLECCOB B
nporpaMMe o OMOJOTHH YAEIeHO BHUMAHHUE UCIIOJIb30BAHUIO MOIYYCHHbBIX 3HAHUN B TOBCEIHEBHOM JKU3HU TSI PEIICHUS
NPUKJIATHBIX 337a4, B TOM YHCIe: TPOPUIAKTHKY HACIEACTBEHHBIX 3a00JIEBaHUN YeNIOBEKA, MEIUKO-T€HETUYECKOTO



KOHCYJIbTUPOBaHHUS, 000CHOBAHHUS SKOJOTUYECKHU LIETIECO00Pa3HOTO MOBEACHHS B OKPYX Aol MPUPOIHOM cpefie, aHaIu3a BIUSHUS
XO035MCTBEHHOM JEATEIbHOCTH YEJIOBEKA HA COCTOSIHUE IPUPOIHBIX U UICKYCCTBEHHBIX 3KOCUCTEM. Y CUJICHHE BHUMAHUS K
MPUKJIAAHON HAIMPaBJIECHHOCTH yueOHOro npeameTa «bruonorush npoIuKTOBaHO HEOOXOAUMOCTBIO OOECTIEYeHUS YCIOBUM IS
pelieHust OJIHOM U3 aKTyaJIbHBIX 3a/1a4 IIKOJIBHOTO OMOJIOTMYECKOT0 00pa3oBaHusl, KOTopas MpeArnoiaraet popMupoBaHue y
00yJaronumxcsi CloCOOHOCTH aaNTUPOBATHCS K U3MEHEHHUSAM JHHAMUYHO PA3BUBAIOIIETOCS COBPEMEHHOTO MUPA.

[Tporpamma 1o GHOJIOTHH SIBISIETCS OPUEHTHUPOM JIJIS1 COCTABJICHUS pa0OUHX TIPOTPAMM, aBTOPBI KOTOPBIX MOTYT MPEJIOKUTH CBON
BApUAHT MOCJIEIOBATEIILHOCTU U3YUYCHUS U CTPYKTYpPhl yU€OHOTO MaTepurana, CBo€ BUACHUE yTeil (hOpMUPOBAHUS Y 00YUAIOIINXCS
10-11 xmaccoB mpeaMETHBIX 3HAHUH, YMEHUN 1 CITIOCOOOB YUEOHOM NEeATeTLHOCTH, a TAK)KE METOAUICCKUX PEIICHUN 3a/1a4
BOCIIMUTAHUS U Pa3BUTHUS CpeJCTBaMU yueOHOro npenmeta « buonorus.

buosnorust Ha ypoBHE cpeiHEro 00111er0 00pa3oBaHus 3aHUMAET BaxkHOE MecTo. OH obecrieunBaeT PopMHUPOBAHUE Yy O0YyUAIOIITUXCS
MPE/ICTABICHUN O HAYYHOUN KapTHUHE MHUPA, pacIUpsieT U 00001IaeT 3HAHUS O KUBOU MPUPOJIE, €€ OTIIMUUTEIbHBIX TPU3HAKAX —
YPOBHEBOI OpraHU3aIiy 1 3BOJIOLNH, CO3AET YCIOBUS JUIsl: TTO3HAHUS 3aKOHOB YKUBOW TTPUPOABI, GOpMHUPOBaHUS (PYHKIIMOHATILHON
I'PaMOTHOCTH, HaBBIKOB 37I0POBOTO M 0€30MacCHOI0 00pasa >KU3HH, SKOJIOTUYECKOT0 MBIIIUICHUS], IEHHOCTHOTO OTHOIIIEHHUS K KUBOU
MPUPOJIE U YETOBEKY.

Bonbiioe 3HaueHne OMOJIOTHS UIMEET TaKKe JIJIsl PEIICHHs] BOCTIUTATENIbHBIX U PA3BUBAIOIIUX 33]1a4 CPEHETo o01ero oopa3oBanus,
coranuzanuu odydarommxcsa. M3yuenue 6unosorun odecreunBaeT yCiaoBHs A1 POPMUPOBAHUS MHTEIIEKTYAIbHBIX,
KOMMYHHUKAIIMOHHBIX U UHPOPMAIIMOHHBIX HABBIKOB, ICTETUYECKOUN KYJIbTYpPhI, CHOCOOCTBYET HHTETPAIlUU OMOJIOTUYECKUX 3HAHUM C
MPEACTaBICHUSIMU U3 IPYTUX YUYECOHBIX MPEIMETOB, B YaCTHOCTH, (PUBUKHU, XUMUU U reorpaduu. HazBaHHbBIE MOJTOKEHUS O
npeaHa3HaueHUuu yueOHoro npeaMeta « buoiaorus» cocTaBWIM OCHOBY JIsl OMPEICNICHHS TTOAXOA0B K OTOOPY M CTPYKTYPUPOBAHUIO
€ro CcojiepKaHusl, MPEACTABICHHOTO B TPOrpaMMe 1Mo OHMOJIOTHH.

OT60p conepkanus yueoHoro npeamera «buoaorus» Ha 6a30BOM YPOBHE OCYIIECTBIIEH C MO3UIUNA KYJIbTYPOCOOOPa3HOro MOIX0 4,
B COOTBETCTBUU C KOTOPBIM 00yYarOIIHUEeCs TOIKHBI OCBOUTH 3HAHUS U YMEHUS, 3HAUMMBbIE 111 (POpMHUPOBAHUS OOIIEH KyIbTypHI,
OTIPEICIISIIONINE aIeKBATHOE MTOBEICHHUE YEJIOBEKA B OKPYXKAIOIIECH MPUPOIHON cpejie, BOCTpeOOBaHHBIE B TOBCEIHEBHOM KM3HU U
MpaKTUYECKOH AesTebHOCTH. Oco00e MECTO B 3TOM CUCTEME 3HAHUM 3aHUMAIOT JIEMEHTHI COJICPKAHUS, KOTOPhIE — CIyXKaT
OCHOBOW i1 (pOPMHUPOBAHUSI TPECTABICHUN O COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHHE MHUPA U IIEHHOCTHBIX
OPUEHTAIUSX JTUYHOCTH, CTIOCOOCTBYIOIINX T'YMaHHU3aIIMN OMOJIOTUYECKOTO 00pa30BaHMUS.

CTpyKTypupOBaHUE COACpXKaHUA Y4YeOHOro wmaTepuaja B  MPOTPAMME IO OWOJIOTHM  OCYIIECTBIECHO C Yy4ETOM
MPUOPUTETHOTO 3HAYCHUS 3HAHWNA 00 OTIMYHUTEILHBIX OCOOCHHOCTSIX JKUBOU MPUPOIBI, O €€ YPOBHEBOUM OpPraHU3aIliy U
ABOJTIOIUHU. B COOTBETCTBUU C 3TUM B CTPYKType y4eOHOTO mpeaMeTa « bruomorusy BeIIEICHBI CICTYIOIINE COAEPKATEIbHbIE JIMHAN:



«buonorus kak Hayka. MeTo/bl Hay4YHOTo Mo3HaHus, «KieTka kak Ouosjorudyeckas cucreMan, « OpraHusM Kak OMoJoruyecKast
cucreMay, «Cructema 1 MHOrooOpa3ue opraHu4eckoro Mupay,

«IBOIOIUS KUBON MPUPOIBI», « IKOCUCTEMBI U TIPUCYIITUE UM 3aKOHOMEPHOCTH.

[enp nzydenus yuebHoro npeamera «buonorus» Ha 6a30BOM ypOBHE — OBJIaJIeHHE 00YHYarOIUMUCS 3HAHUSIMU O CTPYKTYpPHO-
(YHKIIMOHAJIBLHOW OpraHU3AINH KUBBIX CUCTEM pPAa3HOTO paHra W MPHOOPETeHHEe YMEHUN HCHOJb30BaTh OSTH 3HAHHS IS
IPAMOTHBIX JIEHCTBUN B OTHOIICHUH OOBEKTOB JKMBOU MPUPOIBI M PEIICHUS PA3THYHbIX KU3HECHHBIX TIPOOJIEM.

JlocTikeHne  nenu  u3ydeHus — ydeOHoro — mpeamera «buosorus» Ha 6a30BOM ypOBHE 00€CIIEUMBAETCS pELICHUEM
CJIEIYIOLIUX 3a/1a4:

OCBOEHHE 00YUYaIOIUMHKCS CUCTEMBI 3HAHUI O OMOJIOTUYECKUX TEOPUSIX, YUEHHUAX, 3aKOHAX, 3aKOHOMEPHOCTSIX, THUIOTe3ax,
npaBuwiax, CIOyKalluX  OCHOBOH M (hOPMUPOBAHMS HPEICTABIECHUN O €CTECTBEHHO-HAYYHOM KapTHHE MHUPA, O METOJAX
HAYYHOT'O MMO3HAHUSI, CTPOCHUH, MHOTO00Opa3uu U 0COOCHHOCTSX KUBBIX CHCTEM Pa3HOTO YPOBHS OpraHU3AIMK, BbIIAIOIINXCS
OTKPBITUSAX U COBPEMEHHBIX UCCIIEOBAaHUSIX B OUOJIOTUH;

dbopmupoBaHre y OOydYaromMXcsi TMO3HABATEIbHBIX, HHTEJUICKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEHN B MPOIIECCE aHAIM3a
JTAHHBIX O MYTSAX PA3BUTUS B OMOJIOTHN HAYYHBIX B3TJIAI0B, U U MOAXOA0B K U3YUCHHIO KUBBIX CHCTEM Pa3HOTO YPOBHS
OpraHu3aIlNy;

CTAaHOBJICHHE Y OOYJAIOIINXCSI OOIIeH KyIbTypbl, GYHKIIMOHATHHONU IPAMOTHOCTH, Pa3BUTHE YMEHHMN OOBICHATH U OIICHUBATh
SIBJICHUSI OKPY>KAIOIIEro MUPa KUBOU MTPUPOJIbI HA OCHOBAHWY 3HAHUMN U OTIBITA, TIOJYYCHHBIX MPU U3YYEHUU OMOJIOTUH;
(dbopmHpoBaHre y 00yUYalOIIMUXCs YMEHUN WILTIOCTPUPOBATH 3HAYEHUE OMOJOTUYECKUX 3HAHUN B MMPAKTHYECKOU JEATEIbHOCTH
YEJIOBEKa, Pa3BUTUU COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUN U arpOOMOTEXHOJIOTHIA;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOKHOCTH MTO3HAHUS YEIOBEKOM KUBOW MPUPOIbI, HEOOXOAUMOCTU OEPEKHOTO OTHOLIEHUS K HEM,
COOJIIOJIEHUS ATUYECKUX HOPM TP MPOBECHUN OMOJIOTUYECKUX UCCIIEI0BAHMM;

OCO3HaHUE [IEHHOCTH OMOJIOTMYECKUX 3HAHUH /JIs1 TOBBIIICHUS YPOBHS SKOJIOTHYECKOM KYJIbTYpbl, 111 (POPMUPOBAHUS HAYYHOTO
MHUPOBO33PEHUS;

MpUMEHEHUE TPUOOPETEHHBIX 3HAHUW U YMEHUW B TIOBCEIHEBHOW KU3HMU JUIsl OLICHKH TOCIEACTBUN CBOEH JESITEIIBHOCTH TI0
OTHOIIIEHUIO K OKPYKAIoIIeH cpeie, COOCTBEHHOMY 3/I0pPOBbIO, 000CHOBaHUE U COOMIOJIeHUE Mep MPODUIAKTUKH 3a00JICBAHHA.

B cucreme cpennero oOmero oOpa3oBanus «buonorusy, nzyuyaemas Ha 6a30BOM ypOBHE, ABIISETCS 00sS3aT€IbHBIM yUeOHBIM
IpEeIMETOM, BXOSIINM B COCTaB MPeAMETHOM 00nacTu «EcTecTBEeHHO-HAayUHbIE TPEAMETHD.

OO61miee yncio YacoB, pEKOMEHIOBAHHBIX JyTsl m3ydeHus Onosoruu — 68 gacoB: B 10 kiacce — 34 vaca (1 gac B Heneno), B 11 kimacce —
34 4aca (1 gac B Hezen).

COJEPXAHUE OBYYEHUMA



10 KIJIACC

Tema 1. buonorust kak Hayka

buonorus kak Hayka. CBsi3b OMOJIOTHH C 00IIE€CTBEHHBIMU, TEXHUYECKUMHU U JPYTUMHU €CTECTBEHHBIMHU HayKamu, puiocoduei,
ATUKOM, SCTETUKOU U rpaBoM. Poiib Guosioruu B GopMHUPOBAHUU COBPEMEHHOM Hay4YHOU KapTUHBI Mupa. Cuctema OMOJIOTHYECKUX
HayK.

MeTo/b1 TO3HAHUS )KUBOW PUPOIBI (HAOIIOIEHIE, SKCIIEPUMEHT, ONMCaHNe, U3MEPEHUe, KiacCupuKalus, MOJICTUPOBaHHE,
CTaTUCTUYECKass 00padOTKa JaHHBIX).

JemoHcTpanuu:

[Toptpetsr: Y. lapsun, I'. Menaens, H.K. Konbros, [Ix. Yorcon nu ®@. Kpuk.

Tabnuibl U cxeMbl: «MeToIbl TO3HAHUS )KUBOU IPUPOJIBI».

JlabopaTopHbIe U MPAKTHYECKUE paOOTHI:

[Tpaktrueckas pabora Ne 1. «Vcrosnb3oBaHue pa3IMUHBIX METOJOB MPU U3YUYEHUU OMOJIOTUYECKUX 0OBEKTOBY.

Tema 2. )KuBble CHCTEMBI U UX OPTaHU3ALIMS

JXusble cucteMbl (OMOCUCTEMBI) KaK MpeaMeET U3ydeHus 6uoaoruu. OTanure KUBBIX CUCTEM OT HEOPTraHUUECKOH MPUPOIBL.
CpoiicTBa OMOCUCTEM U MX pazHooOpasue. Y POBHU OpraHU3alid OMOCUCTEM: MOJIEKYJISIPHBIN, KJIIETOUHBIN, TKAHEBHIH,
OpraHU3MEHHBIN, TOMYJISIIMOHHO-BUI0BON, IKOCUCTEMHBIN (OMOTe0IIEHOTUUECKHIT ), OMOCHEPHBIN.

JlemoHCTpanumu:

Tabauiel 1 cxembl: « OCHOBHBIE IPU3HAKHU KU3HWY, « Y POBHU OPTaHU3AINM )KUBOW TTPUPOJIBIY.

O6opynoBanue: mojaesb MoJiekyibl JIHK.

Tema 3. XuMHUECKHN COCTAB U CTPOCHUE KIETKH

XHUMUYECKHUIN COCTaB KJIETKU. XMMHYECKUE FJIEMEHTBI: MAKPOIJIEMEHTBI, MUKPOJJIEMEHTHI. Boaa 1 MuHEpanbHbIE BELLIECTBA.
@DyHKIMU BOJbI U MUHEPAJIbHBIX BEIIECTB B KieTke. [loaepkanmne ocMOTHYECKOTo OalaHca.

benku. CoctaB u ctpoeHre 0eIKOB. AMUHOKHCIIOTHI — MOHOMEpPHI 0ekoB. HezameHnmble U 3aMeHUMbIE AMUHOKHUCIIOTHI.
AMMHOKHCIIOTHBIM COCTaB. Y POBHH CTPYKTYPbI OCIIKOBOM MOJIEKYJIbI (TIEpBUYHASI, BTOPUYHAS, TPETUYHASI K YETBEPTUIHAS
CTPYKTypa). XUMHYECKHE CBOMCTBA OenkoB. buonornueckue GyHKIIUM OEITKOB.

depmeHTHI — Onosiornueckue Karaauzaropsl. CTpoeHne pepMeHTa: akTUBHBIN IIEHTp, cyOcTpaTHas criennduanocts. KodepmeHThL.
Buramunbl. OTianuuns GepMEeHTOB OT HEOPTAaHMUECKUX KaTalIu3aToOpOB.

VYrneBoabl: MOHOCaxapuabl (TIII0K03a, pubo3a U Ae30Kcupru0o03a), Aucaxapuabl (caxaposa, JJaKTo3a) U Moaucaxapuasl (Kpaxmad,
TJIMKOTEH, 11eJUTI0J103a). bruonorndeckue GpyHKIUH YTIIIEBOJIOB.



Jlunuasl: Tpurauuepuabl, hochonunuibl, crepouasl. ['uapodunbHo-ruapododHbIe cBOMCTBA. bruonornyeckre GyHKIMH JTUTTHAIOB.
CpaBHeHUE yTIIeBOJIOB, OEIKOB U JMIHI0B KaK HCTOYHUKOB YHEPTUU.

Hyxneunossie kucnotsl: JJHK u PHK. Hykneotuasl — MoHOMepbl HyKIeMHOBBIX KUCIOT. Ctpoenue u pynkuuu JJHK. Ctpoenue u
¢byukiuu PHK. Buasl PHK. AT®: ctpoenne u pyHKIMH.

[{utonorus — Hayka o kieTke. Kietounast Teopus — mpumep B3aUMOJICHCTBUS Hael U (aKTOB B HAYYHOM MO3HAHUHU. MeTOIbI
M3yYECHUS KIIECTKHU.

Krertka kak nenoctHas xuBasi cuctema. OO1Ire NpU3HAKU KIETOK: 3aMKHYTasi Hapy»Hast MeMOpana, Mmosekysbl JTHK kak
TeHEeTUYECKUH armapar, CucTemMa cuHTe3a Oelika.

Turbl KJIETOK: dyKapuoTHUECKas U npokapruotudeckas. OCOOEHHOCTH CTPOEHUS MPOKApUOTUUECKOMN KIIeTKU. KiieTrouHast cTeHka
O0aktepuii. CTpoeHHE 3YKapUOTHUECKOMN KJIeTKU. OCHOBHBIEC OTIMYUS PACTUTEIBHOM, S)KUBOTHON U TPUOHOM KIIETKHU.

[ToBepXHOCTHBIE CTPYKTYpPhl KIETOK — KJIETOYHAas CTEeHKa, TTMKOKAIMKC, nX pyHkuuu. [InasmaTudeckas MmemOpana, e€
cBoicTBa U pynkuuu. [{lutonnazma u e€ opranouibl. OnHoMeMOpanHbie opranoun bl kiaetku: DIIC, anmapat ['oibaKu, TU30COMBI.
[TomyaBTOHOMHBIE OPTaHOUBI KIIETKA: MUTOXOHAPUH, TtacTuabl. [Iporcxoxaenue MUTOXOHAPUM U TTacTUA. BUabl ruiactu.
HememOpanHbie OpraHOUIbI KIETKU: PHOOCOMBI, KJIIETOUHBIN IIEHTP, IEHTPUOJIN, PECHUYKH, KT'YTUKH. DYHKIIMH OPTaHOUIOB KIETKH.
Bxurouenus.

Anpo — perynsTopHbIil IeHTp KieTku. CTpoeHue sapa: sijepHas 000J049Ka, Kapuoryia3Ma, XpOMaTHH, SAPHIIIKO. XPOMOCOMBI.
TpaHcnopT BELIECTB B KIETKE.

JemoHcTpanuu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. llIneiaen, P. Bupxos, /Ix. Yorcon, @. Kpuk, M. Yunkuuc, P. ®panknun, K.M. bap.
[unarpammel: «Pactipenenenrne XMuMUYECKUX SJIEMEHTOB B HEKUBOM MTPUPOIEY,

«Pacnpenenenrne XUMUYECKUX 3JIEMEHTOB B JKUBOW MPUPOJIEN.

Tabnmuer  u CXEMBI: «llepuonnueckas TabnuIa  XUMHYECKHUX 3JIEMEHTOBY,

«CTpoeHre MOJIeKyJibl BOJb», «brocunTes 0enka», «CTpoeHrue MOJIEKYJIbl OenKay,

«Ctpoenue pepmentay, «Hykneunossie kuciotsl. JJHK», «Ctpoenne monekynsr ATO»,

«CTpoeHue 73yKapuoTHYECKOU KIETKW», « CTpOeHUEe KUBOTHOU KIETKN», «CTpOEHHE paCTUTENIbHOU KIeTKW», «CTpoeHue
MPOKAPUOTUYECKOU KIETKW», « CTpOeHUE Alipa KIETKN», « Y TIEBOAD, «JIMIUIbD.

O6opynoBaHue: CBETOBOM MUKPOCKOII, 000PY0BaHUE /IS TPOBEACHUS HAOIIOICHUN, U3MEPEHUN, YKCTIEPUMEHTOB, MUKPOTIPETIapaThI
PaCTUTENBHBIX, )KUBOTHBIX M OaKTepUaTbHBIX KIETOK.

JlaGopaTopHbIe U MPaKTUYECKHE pabOThI:



JlabopaTtopHas pabota Ne 1. «/3yueHne kaTaIUTUYECKOW aKTUBHOCTH (PEPMEHTOB (Ha IPUMEPE aMUJIa3bl UM KaTadasbl)y.
JlabopaTtopHas pabota Ne 2. «/3yueHne cTpoeHHs KJIETOK paCTeHUM, ’KUBOTHBIX U OAKTEPHIl 1O MUKPOCKOIIOM Ha TOTOBBIX
MUKpoOIpenapaTrax 1 X OnUCaHue».

Tema 4. )KusHenearenbHOCTh KJIETKHA

OOMeH BemiecTB, WM METabOoIM3M. ACCHUMIISINS (TUTACTUYECKU OOMEH) U AUCCUMUIISIINS (SHEPTeTHIEeCKU OOMEH) — JIBE
CTOPOHBI €IMHOTO Tpoliecca MeTabonu3ma. Posib 3aKOHOB COXpaHEHUS BEIIECTB U IHEPTHH B MOHUMAHUKA METa00IM3Ma.

Tunel oOMeHa BenlecTB: aBTOTPO(HBIN U TeTepoTpodHbIi. Posb (hepMEeHTOB B 00OMEHE BEIIECTB M MPEBPALIEHUN YHEPTUU B KIIETKE.
dotocunTte3. CBeToBast U TeMHOBasl Gasbl porocunTtesa. Peakiunu porocuntesa. IhPpekTuBHOCTL (HOTOCUHTE3A. 3HAUCHHUE
(doTocuHTE3a A5 KU3HU Ha 3emuie. BiusHue ycinoBuil cpeibl Ha (OTOCMHTE3 W CIOCOOBI TMOBBIIEHUS €r0 MPOAYKTHBHOCTH Y
KYJbTYPHBIX PACTCHUM.

XeMocHHTEe3. XeMOCUHTE3UPYIOIINE OakTepun. 3HaUeHUE XEMOCUHTE3a IS )KU3HU Ha 3eMIIe.

OHepreruyeckuii oOMeH B KieTke. PaciuensieHne BeIECTB, BBIACICHNUE U aKKyMYJIUPOBAaHUE SHEPTUU B KIIETKE. DTaIbl
sHepreTuyeckoro oomena. ['nukonus. bpoxenue u ero Buasl. KucinopogHoe okucienue, Win KJIeToyHoe AblxaHue. OKUCIUTENbHOE
dbochopunupoBanue. DPHEKTUBHOCTH IHEPTETHUECKOTO 0OMEHa.

Peaxiiuu matpuunoro cuntesa. ['enernueckas nndopmarus u JJHK. Peanu3zanus reneTudeckoit nHGOpMaIlnu B KIETKE.
['enernueckuii koa u ero cBoricta. TpaHckpunius — maTtpuunblil cuHTe3 PHK. Tpaucisius — OuocunTes 6enka. Jtarbl TpaHCISAINH.
KomupoBanne amuHokucioT. Posb pubocom B OnocuHTe3e Oerka.

Heknerounsie popmbl ku3Hu — Bupycbl. Hcropuss otkpeitus BupycoB (.M. UBanoBckuit). OCOOEHHOCTH CTPOEHUS U
YKU3HEHHOT0 LIMKJIa BUpYCcOB. bakrepuodaru. boye3snu pactenuid, ®)KUBOTHBIX U YEJIOBEKA, BbI3bIBAEMbIE BUpycamMu. Bupyc
uMmmyHoeuiuta yenoeka (BUY) — Bo3oynurens CITNa. OGpaTHas TpaHCKpuIUs, peBepTa3a u unrerpasa. [Ipodunakruka
pacnpocTpaHeHusl BUPYCHBIX 3a00JIEBaHMIA.

JlemoHcTpanumu:

[Toptpetsl: H.K. Konsuos, /I.1. MBanosckuii, K.A. Tumupsses.

Tabmuupl w CXEMBI: «Twunsl nuTaHusy, «Metabomm3my», «MUTOXOHIPHUSY,

«IHEPreTUYCCKUI 0OMEHY, «Xnopomnact», «Dorocunted», «Ctpoenue JIHK»,

«Ctpoenue u QyHKIIMOHUPOBaHUE TeHa», «CuHTE3 Oenkay, «['eHeTHuecKuil Koy,

«Bupycs», «bakrepuodarm», «Ctpoenue u JKA3HEHHBIN IUKJI BUpPYyCa CIINda, 6akrepuodaray, «Pemnukanus JHK».
OoOopynoBanue: Moaenu-ammmkanun — «Yasoenue JJHK u TPAHCKPUIILUS»,

«buocunTes 6enkay, «CTpoeHHne KIETKN», Mojelb cTpykTypsl JJHK.



Tema 5. Pa3MHOXXEHUE U MHIUBUIYAJIbHOE PA3BUTHE OPraHU3MOB

KiteTouHbIf UK, WK )KU3HEHHBINA UK KieTku. MHTepdasza u muto3. [Ipoueccel, npoTtekaromue B untepdase. Perumkanus —
peakuus matpuyHoro cuntesa JIHK. Ctpoenue xpomocoM. XpoMOCOMHBIN HAOOP — KapUOTHUII. JIUIIIONIHBIN U TarjIONIHbIN
XPOMOCOMHBIE HA0OpBI. XpoMmaTubl. L[uTomornueckre 0CHOBBI Pa3MHOKEHHUS U MHIUBUYAIBHOT'O PA3BUTHS OPraHU3MOB.

Henenue knetku — Muto3. Ctaguu Muto3sa. [Ipoiieccsl, MpOUCXodIlKe Ha pa3HbIX CTAAUSIX MUTO3a. BHOMOrnieckuii CMbICII MUTO3A.
[Iporpammupyemasi ruOeb KJIETKH — aronTo3.

DopMbl pa3MHOXKEHHUSI OPraHU3MOB: Oecroioe U 1osioBoe. Bupl 0ecronoro pa3aMHOXKEHUS: JIeJIeHHE HaJBOE, TOUYKOBAHUE OJHO- U
MHOTOKJIETOYHBIX, CIOPOOOpa30BaHNE, BETETATUBHOE pa3MHOKeHHE. VICKyCCTBEHHOE KIIOHUPOBAaHUE OPTaHU3MOB, €0 3HaYEHUE IS
CEJICKLINH.

[TonoBoe pa3MHOXKEHUE, €ro0 OTIANYHUS OT OECIOJIOrO.

Meiio3z. Ctangum meriosa. [Iporieccsl, mpoucxoasiue Ha ctaausiax Meiosa. [loBenenue xpomocoMm B meriose. Kpoccunrosep.
buonornueckuii CMbICI ¥ 3HAYCHUE MEW03a.

["ameTorenes — mporecc 00pa30BaHMs MOJOBBIX KIETOK Y dKUBOTHBIX. [10JI0BbIE jKee3bl: CEMEHHUKH U STMYHUKU. OOpa3oBaHuE U
Pa3BUTHE TOJOBBIX KIETOK — raMeT (CepMaTo30u/l, STHIEKIIeTKa) — criepMaToreHes u ooreHe3. OCOOCHHOCTH CTPOCHUS SUIIEKIETOK U
criepMmaro3zonioB. OmiogorBopenue. Ilaprenorenes.

NunuBuayanbHoe pa3Bute (OHTOreHe3). IMOpPHOHAIBHOE pa3BUTHE (IMOpUOTEHE3). DTanbl SMOPHUOHAILHOTO PA3BUTHUS Y
MO3BOHOYHBIX JKUBOTHBIX: IPOOJICHUE, TacTPyJIAlMs, opranoreHe3. I[loctamOpuoHanbHOE  pa3BuTHE. THUIBI TOCTIMOPHOHAIBHOTO
pa3BUTHUSL: IPSAMOE, HENpsiMoe (TMYMHOYHOE). BiusiHue cpeibl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIIOCOOHBIE BHI3HIBATH
BPOXKIEHHBIE YPOACTBA.

Poct u pa3zButue pacrenuii. OHTOreHe3 IBETKOBOTO PACTEHUS: CTPOCHUE CEMEHU, CTAIUN PA3BUTHS.

JlemoHCcTpauumu:

Tabnuiel 1 cxembl: «@OpPMBI pa3MHOXKEHHUS OPraHU3MOBY, «J[BOMHOE OTI0OIOTBOPEHHE Y IIBETKOBBIX pacTeHUi», «BeretaTuBHoe
Pa3MHOXEHUE PACTCHUIN,

«/lenenue xknetku 6akrepuit», « CTpoeHUE MOJIOBBIX KIETOK», «CTpOSHUE XPOMOCOMBIY,

«Knerounsii mukiny, «Pemukanua JJTHK», «Muto3y», «Menosy, «IIpsmoe u Henpsimoe pazButue», «'aMeTorenes y MIIeKOIUTAKOIINX
U 4eJoBeKa», «OCHOBHbBIE CTAJIMU OHTOTCHE3A.

OO6opyaoBaHKEe: MUKPOCKOII, MUKpompenapaThl «CiepMaTo30UIbl MICKOMUTAIOMIETO», « IHIIEKIeTKAa MIIEKOMUTAIOIIETOY,
«KapuokuHnes B KJleTKax KOpeIIKa JIyKay, MarHUTHas MoJieNb-anmnkanus «Jlenenue kietkn», moaens JIHK, moaens meradaznoit
XPOMOCOMBI.



JlaGopatopHbIe U TPaKTUUECKUE PaOOTHI:

JlaGoparopnas padota Ne 3. «HabmroneHre MuTOo3a B KJIIETKaX KOHYHMKA KOPEIIKa JTyKa Ha TOTOBBIX MUKpOIIpenapaTax.
JlaGoparopHas pabota Ne 4. «3ydeHre cTpoeHHUs MOJOBBIX KIETOK Ha TOTOBBIX MUKPOIIpErapaTaxy.

Tema 6. HacneicTBEHHOCTh Y K3MEHYMBOCTh OPTaHU3MOB

[Ipenmer u 3agaun renetuku. lctopus pa3BuTHs reHETUKU. POJb UTOIOTHH U SMOPUOJIOTUY B CTAHOBJICHUM T'eHETUKU. Bkias
POCCHIICKUX W 3apYOCKHBIX YUEHBIX B Pa3BUTHE TCHETUKU. METO bl TeHETUKH (THOPUI0TOTHUECKIM, [INTOTCHETHYCCKHA,
MOJIEKYJISIPHO-TeHETUUEeCKU ). OCHOBHBIE T€HETUYECKUE MOHITHS. [ eHeTHYeCKasi CHMBOJIMKA, UCIIOJIb3yeMasl B CXeMaX CKpPEIMBaHUM.
3aKOHOMEPHOCTH HACIEIOBAHMS TPU3HAKOB, ycTaHOBIEHHbIE ['. Menaenem. MoHOrHOpuaHOE CKpElMBaHUE. 3aKOH €AMHO-00pa3us
ruopua0B NepBoro nokojaeHus. [IpaBuino 1oMUHUPOBaHUS. 3aKOH paclIeTUIeHUs Tpu3HaKkoB. [ unoresza unctotel ramert. [lonHoe u
HETOJIHOE JIOMUHUPOBAHUE.

JuruOpugHoe ckpelBanue. 3aKOH HE3aBUCUMOTO HacJIeIOBaHuUs MPU3HAKOB. [luToreHeTHUeCKne OCHOBBI AUTUOPHIHOTO
CKpelIMBaHus. AHATU3UPYIOIIee CKpenuBanue. Mcnoip30BaHne aHAIU3UPYIONIETO CKPEIIMBAHUS IJIsl OTPe/IeJICHUS TeHOTUIIA 0CO0H.
CuerienHoe HacyenoBanue npusHakoB. Padora T. Moprana o ciieryieHHOMY HacjieIoBaHUIO TeHOB. HapyiiieHue crernsieHus: TeHOB B
pe3ysbTaTe KPOCCUHIOBEPA.

XpOMOCOMHasi TEOpHUSI HACJIEACTBEHHOCTH. | €HETUYECKHUE KapThI.

['eHeTuka noJsia. XpoMOCOMHOE ONPEIENIEHHE 10J1a. AYyTOCOMBI U MOJOBBIE XPOMOCOMBI. [ OMOTaMETHBIE U TE€TEPOraMeTHbIE
opranu3Msbl. HacienoBanue npu3HaKoB, CUEIUIEHHBIX C TTOJIOM.

N3MeHnunBOCTh. BUABI N3MEHUYMBOCTHU: HEHACIIEICTBEHHAS U HACJIEACTBEHHAs. POIb Cpeaibl B HEHACTIEICTBEHHOW N3MEHYNBOCTH.
XapaktepucTuka MOIu(UKAIMOHHOW N3MEHYMBOCTU. BaprualinoHHbIN psa 1 BapuallMoHHas KpuBas. HopMa peakunu nmpusHaka.
KonnuecTBeHHBbIE M KaU€CTBEHHBIE MPU3HAKU U UX HOpMa peakiinu. CBoHCTBa MOAU(PUKAITMOHHON N3MEHYMBOCTH.

HacnencrBenHnas, uiu reHOTUIUYEeCcKasi, ”3AMEHYMBOCTh. KoMOMHATHBHAS M3MEHYMBOCTh. M €03 1 M0JIOBOM MPOIECC — OCHOBA
KOMOMHATUBHOW M3MEHUYMBOCTH. MyTaloHHasi n3MEeHYMBOCTh. Kinaccudukaius MyTalyii: reHHbIe, XPOMOCOMHBIE, TEHOMHBIE.
YacToTta u npuunHbl MyTanuil. Myrtareaasie (pakTopbl. 3aKOH TOMOJIOTHYECKUX PSAJIOB B HACIEACTBEHHON n3MeHnunBocTy H.1.
Basunoga.

BresanepHast HacneACTBEHHOCTh U U3MEHUYUBOCTD.

['enetuka genoBeka. Kapuorum yenoBeka. OCHOBHBIC METOIbI TEHETHKH YEI0BEKA: TeHEAIOTHUSCKUH, OJIM3HEIIOBBIMT,
IIUTOTCHETUYECKHUIA, OMOXUMHUUECKHI, MOJIEKYJISIPHO- TeHeTHUecKuii. COBpeMEHHOE OnpeieNieHne TeHOTHUIIA: TIOJTHOTEHOMHOE
CEKBEHUPOBAHKE, TEHOTUIMPOBaHKE, B TOM unciie ¢ momoisto [111P-ananu3a. HacnencrBennsie 3a001eBaHUS YEIIOBEKA: TCHHBIE
0ome3Hu, OOJIE3HH ¢ HACTEACTBEHHOU MPEIpacoiOKeHHOCThI0, XPOMOCOMHBIE 0osie3HH. COMaTHYECKHE U TeHEPATUBHBIC MYyTAIIHH.
CtBoJioBbI€ KJIETKU. [[puHIMIIBI 310pOBOT0 00pa3a KU3HU, JTMATHOCTUKU, TPODUIAKTUKH U JICUCHHS TEHETHIECKUX O0JIC3HEH.

10



MennKko-reHeTHIeCKOE KOHCYIbTUPOBAHNE. 3HAYEHUE MEAUIIMHCKON T'€HETHKHU B MPEIOTBPAILICHUN U JICUEHUH T€HETHYECKUX
3a00s1€BaHUH YeIOBEKa.

JlemoHCTpanumu:

[Moptpetsi: I'. Mennens, T. Mopran, I'. ne ®pus, C.C. Yersepuxos, H.B. Tumodeen-Pecorckuii, H.1. BaBuios.

Tabmuibt 1 cxeMbl: «MOHOTHOPUHOE CKPEIIMBAHKE U €T0 IIUTOTCHETHYECKasi OCHOBAY, «3aKOH PAaCIICIUICHUS U €ro
ITUTOTEHETUYECKAsI OCHOBAY», «3aKOH YUCTOTHI raMeT», «IuruOpumaHoe ckpenmBanuey, «[{luronorndeckne 0CHOBBI JUTHOPUIHOTO
CKpenBanusy, «Meino3», «B3anmMoaencTBrue aJuieIbHbIX T€HOBY, «[ €eHETHUECKNE KapThl PACTCHUH, ’KUBOTHBIX U YEIIOBEKAY,
«I'eneTurka nmomnay», «3aKOHOMEPHOCTH HACJIENOBAHUS, CUETUIECHHOTO C NOJIOM», « KapnoTuiibl yemoBeka v >KMBOTHBIX», « BUAbI
U3MEHYUBOCTY, «MoaudukanmonHas U3MEHUUBOCThY, «HacnenoBanue pesyc- dakropa», «I'eHeTHKa rpynn KpoBu», «MyTalimoHHas
W3MEHUYUBOCTHY.

Oo6opynoBanue: MOJeIH-aNIuIMKaul ~ «MOHOTHOPUAHOE  CKpEIMBAHUE,

«HenonHnoe nomuHupoBanuey, «lurudpumanoe ckpenmBanuey, «[lepekpéct XxpoMmocom», MUKPOCKOT M MUKpOTIpenapaT
«Ipo3oduna» (Hopma, MyTaruu GopMbl KPBLUILEB U OKPACKH Tela), repbapuii «I"opox moCeBHOM».

JlaGopaTopHbIe U MPAKTHYECKUE PaOOTHI:

Jlabopatopunas  pabota Ne 5. «3yueHue pe3ynbTaToB MOHOTUOPHUIHOTO ¥ JUTUOPUTHOTO CKPEIIUBAHUS Y
JpOo30(IIbI HA TOTOBBIX MUKPOTIPETIapaTax».

Jlabopatopnas ~ pabota Ne 6. «M3yuenne MoaupuKaMOHHON H3MEHYUBOCTH, IIOCTPOCHHUE BAPUAIIMOHHOTO Psijia U BapUaIMOHHOM
KPHUBOI.

JlaGoparopHas pabota Ne 7. « AHanu3 myTaiuil y 1po30(uiibl Ha TOTOBBIX MUKPOTIpEapaTaxy.

[Tpaktuueckas pabora Ne 2. «CocTaBieHue 1 aHAJIU3 POAOCIOBHBIX YEIIOBEKA.

Tema 7. Cenexius opranu3mMoB. OCHOBBI OMOTEXHOJIOTUH

Cenexkuus Kak Hayka ¥ Ipouecc. 3apoxICHHUE CEIeKIMU U foMecTukanus. Yuenne H.M. BaBuioBa o ieHTpax NpoUCXOXKIACHUS U
MHOT000pa3us KyJIbTypHBIX pacTeHUU. [IeHTpbl MPOUCXOKIEHUS IOMAIIHUX KUBOTHBIX. COPT, MOpO/Ia, IITaAMM.

CoBpeMeHHbIE METOJBI CENEeKIMU. MacCcoBBIi W WHIAMBUIYaAIbHBIH OTOOPHI B CEJICKIIUU PACTCHUN U KUBOTHBIX. OTIeHKA
aKcTephepa. bim3kopoicTBeHHOE CKpelnuBanue — MHOpuauHT. Ynctas muaus. CKpeluBaHue YUCTHIX JTMHUHN. ['eTepo3uc, nim
rubpuaHas cuia. HepoacrBenHoe ckpemuBanue — aytopuauar. OtnanéHHas rubpuaunsanus u e€ ycrnexu. FIcKycCTBEeHHBI MyTareHes
Y MIOJTy4E€HUE NOJUIUIONA0B. JJOCTHKEHUS CEJIEKIINU PACTEHHH, )KUBOTHBIX U MUKPOOPTaHU3MOB.

buoTtexHonorus kak orpaciib Mpou3BoACTBa. ['eHHas nHkeHepus. Jtarbl co3aanus pekomonnantHoit JJHK u Tpancrennbix
opranu3MoB. Knerounas uHxeHepusl.
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Kiterounbie KynbTypbl. MUKPOKIOHAIBHOE pa3MHOKEHNE pacTeHnil. KIoHMpoBaHuE BBICOKOIIPOAYKTUBHBIX
CEJIbCKOXO3SIUCTBEHHBIX ~ OPraHU3MOB.  JKOJOTMYECKHe U dThdeckue mpodiembl. MO — reHeTuuecku MOAUPUITUPOBAHHBIE
OpraHU3MBI.

JlemoHCTpanumu:

[Toptpersr: H.. BaBunos, 1.B. Muuypun, I'./I. Kaprieuenko, M.®. lBaHoB.

Tabmuib! 1 cxeMbl: kKapTa «LIeHTpbI MPOUCXOKACHUS U MHOTO00pa3ust KyJbTYPHBIX pacTeHui», «Ilopoabl JOMaNIHUX >KUBOTHBIXY,
«CopTa KylbTYypHBIX pacTeHu», «OTaanéHHas rudpuanzanus», «Padotel akanemuka M.®. UBanosay, «llonmumnonausy», «O0BEKTHI
ouotexHomorun», «KiaetouHsie KyJIbTyphl U KIIOHUpOBaHUEY, « KOHCTpyHpOBaHUE U MIEPEHOC TEHOB, XPOMOCOM.

OO0opynoBaHue: MyJISKH IIIOAOB U KOPHEIJIONOB AUKUX (POPM U KYJIBTYpPHBIX COPTOB pacTeHul, repOapuit «CeabCKOX035HCTBEHHbBIE
pacCTEHUS.

JlabopaTopHbIe U MPAKTHYECKUE paOOTHI:

Dxckypcusi «OCHOBHBIE METO/IbI U JIOCTHKEHUS CEJICKIIUU PACTEHUH U )KUBOTHBIX (HA CEJICKIMOHHYIO CTaHIUIO, TUIEMEHHYIO depmy,
COPTOUCHBITATENbHBIN YYaCTOK, B TEIUIMYHOE XO3SMCTBO, TAOOPATOPHIO arpOYHUBEPCUTETA WIIH HAYYHOTO IIEHTPA).

11 KJIACC

Tema 1. DBorOIIMOHHAS OMOIOTUS

[IpeanochUIKu BO3HUKHOBEHHS SBOJIIOITMOHHON TCOPUH. DBOIIOIMOHHAS TCOpHsI M €€ MeCTO B OHMoyioruu. BiusitHue 3BOTIOIIMOHHOM
TEOPUU Ha Pa3BUTHE OMOJIOTUU U JPYTUX HaYK.

CBueTeabCTBA DBOJIIONUHA. [1aICOHTOIOrMUECKHE: TOCIEI0BATSIBHOCTD HOSBICHUS BUI0B B NAJICOHTOJIOTHYECKOM JIETOITHCH,
nepexoiHbie popMbl. buoreorpaduyeckue: cxoacTBO U pazinure GayH u Gjaop MaTepUKOB U OCTPOBOB.

DOMOPHUOJIOTHUYECKHE: CXOACTBA U Pa3IMUUs SMOPUOHOB Pa3HBIX BUJIOB MO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHUE:
TOMOJIOTUYHbBIC, aHAJIOTUYHBIC, PyIMMEHTAPHbIE OpraHbl, aTaBU3Mbl. MOJIEKYJISIPHO-OMOXUMHUUYECKHUE: CXOJACTBO MEXaHU3MOB
HACJIEJICTBEHHOCTH M OCHOBHBIX METAa0OJNYECKUX MyTeH Y BCEX OPTaHU3MOB.

OposmonmonHas teopus Y. Jlapeuna. [Ipeanochliky BO3BHUKHOBEHUS JapBUHU3MA. [[BHKYIIIME CUITBI DBOJIIOLIMA BHJIOB 10
JapBuny (M30BITOUHOE PA3MHOXKEHUE MTPU  OTPAHUYCHHOCTH  PECYpPCOB, HEONpenenEéHHas HU3MEHYMBOCTh, 00ph0a 3a
CYIIIECTBOBAHHE, €CTECTBEHHBINA OTOOD).

Cunretnyeckas teopus 3Bostonuu (CTI) u e€ ocHOBHBIE MTOoXkeHUs. MukposBostonus. [lonynsaius kak equHuIia BUjaa u
SBOJIIOIHH.

JIBrokymue cuitbl ((hakTOphl) SBOTIONNUA BHIOB B MPUPOJIe. MyTallMOHHBIN MPOIECC M KOMOMHATHUBHAS N3MEHYHBOCTb.
[TomynsiinoHHbIE BOHBI U Jipeiid reHoB. M3osiius 1 Murpaus.
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EcTecTBeHHbI 0TOOp — HanpaBIAOMIHN GakTop 3BoIoHUNd. PDOPMBI €CTECTBEHHOTO 0TOOpA.

[IpucnocoOneHHOCTh ~ OpraHM3MOBKaK pe3ysbTaT 3BOMOIUHU. [Ipumepsl mpucnocoOienuit y opranuzmMoB. ApomMopho3bl U
UIM0-a I Tl H.

Bun u Bunoo6pazoBanue. Kpurepuu Buga. OcHoBHbIE (hOpMBI BU1000pa30BaHus: reorpaduyueckoe, IKOJIOrHIeCcKoe.

MakposBotonusa. @opmel ABONIONMU: (pryteTHyeckasi, JAUBEPTCHTHAs, KOHBEPreHTHAas, mapayienbHas. HeoOpaTumocTh
SBOJIIOIHH.

[IpoucxoxeHne OT  HeCHelUaIu3UpPOBAHHBIXIIPEAKOB. [Iporpeccupytomias cnenuanu3anys. ATanTUBHAS padaiiys.
JemoHcTpanuu:

[Toptpersr: K. JIunnen, X.b. Jlamapk, U. lapsun, B.O. Kosanesckuii, K.M. bap, O. I'ekkens, @. Mromnep, A.H. Ceepuos.
Tabnuibl 1 cxeMbl: «Pa3BUTHE OPraHUYECKOTO0 MHUpa Ha 3emiie», «3apOIbIlliy TO3BOHOYHBIX )KUBOTHBIX», «APXEONTEPUKC, «DOpMBI
OOpBHOBI 3a CYIIIECTBOBAHUEY,

«EcrecTBeHHbIN 0TO0p», «MHOroobpaszue copToB pacTeHUi», «MHOrooopasue nopos KUBOTHbIX», «llomymsumy, «MyTanroHHas
U3MEHYUBOCTHY», « ApOMOP(O3bI»,

«nnoamanTanuny, «O01Ias aereHepanus», «[Brwkyiue cuiibl 3Bomonnn», «Kapra- cxema wapmpyTa myremecTBus Y.
Hapsunay, «bopn0a 3a cymectBoBanue», «lIpucnocodseHHOCTh Opranu3mMoBy, «I'eorpaduueckoe BugooOpazoBaHue»,
«DKOJIOTHYECKOE BUI000pa30BaHHE.

O0opyaoBaHue: KOJJIEKIHS HACEKOMBIX C pa3IMYHBIMU TUIIAMU OKPACKH, HA0OP IJI0I0B U CeMsIH, KosuteKuus «lIpuMepsl 3aUTHBIX
IPUCIOCOOJICHUI Y )KUBOTHBIX», MOAENIb «OCHOBHBIE HAIIPABJICHUS 3BOJIOLMIY», 00bEMHAs MOJENb « CTpOEHUE TOJIOBHOTO MO3Ta
ITO3BOHOYHBIX).

buoreorpaguyeckas kapta Mupa, KoJueKius «PopMbl COXPaHHOCTH HCKOMAEMBbIX )KUBOTHBIX M PACTEHUI», MOJIEIb allUIMKaLUs
«IIepekpéct xpomMocom», BiaxHble Ipenapatsl «PazButue Hacekomoroy, «Pa3BuTue JArymKn», MUKpOIIpEnapar

«JIpozoduiiay (Hopma, MmyTanuu (OPMbI KPHUIBEB U OKPACKH TEJIA).

JlabGopaTopHble U MPAaKTUYECKHE padOThI:

JlabopaTtopHas paborta Ne 1. «CpaBHeHre BUI0B 110 MOPGHOIOTHIECKOMY KPUTEPHUIOY.

JlaGoparopHas pabdota Ne 2. «OnucaHue NpPUCIIOCOOJICHHOCTH OpraHu3Ma M €€ OTHOCUTEIILHOTO XapaKTepay.

Tema 2. BO3HUKHOBEHUE U Pa3BUTHE KU3HU HA 3eMIie

JloHayuHbIe IPEACTAaBICHUS O 3apOKIACHUH KU3HU. HayuHble rUIOTe3bl BOSHUKHOBEHUS KU3HU Ha 3eMiie: a0uoreHe3 u maHcriepMusl.
XumMudeckas 3BOJIOLMsA. AOMOT€HHBIN CUHTE3 OpraHMYeCKUX BEIIECTB U3 HEOPTaHUYECKUX. DKCIIEPUMEHTAIFHOE MTOATBEPIKICHUE
XUMHUYECKOH 3Bomtonuu. HauanbHble 3Tamnsl Ononorndeckoit spomonun. ['unoreza PHK-mupa. ®opmupoBanre MeMOpaHHBIX
CTPYKTYp U BO3HHUKHOBEHHE NPOTOKIIETKU. [IepBbie KileTkn 1 ux 3Bontonus. DopMupoBaHre OCHOBHBIX IPYII )KUBBIX OPraHU3MOB.
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PaszBurtue xxu3Hu Ha 3emiie 1o 3pam u nepuoaam. Karapxein. Apxeickas u mporeposornckas 3psl. [laneo3oiickas 3pa u €€ nepuob:
KEeMOPHUICKHM, OPJOBUKCKUM, CUITYPUNUCKHH, T€BOHCKHM, KAMEHHOYTOJIbHBIM, IIEPMCKUM.

Me3o30HcKas 3pa U €€ NMEPUOIbl: TPUACOBBIN, FOPCKHUI, MEJIOBOM.

KaitHo30lickas 5pa u €€ nepuobl: MaJIeOr€HOBbIN, HEOT€HOBBIIM, aHTPOMOT€HOBBIN. XapaKTepUCTUKA KITMMATa U F€OJIOTHYECKUX
nporieccoB. OCHOBHBIE ATaIlbl 3BOJIONUHA PACTUTEIBHOTO U )KUBOTHOTO MHUpPa. ApoMOp(h 036l Y paCTEHUHN U )KUBOTHBIX.

[losiBieHue, paciBET U BBIMUPAHUE TPYIII AKUBBIX OPTAHU3MOB.

Cucrema OpraHM4eCKOro MUpa KaKk OTPaXeHHUe 3BOTIOIMNA. OCHOBHBIE CUCTEMATUYECKUAE TPYIIIBI OPraHU3MOB.

DBOIONMS YEJIOBEKA. AHTPOMOJIOTHS Kak Hayka. Pa3BUTHE NPEACTaBIEHUN O MPOUCXOKICHUU YET0BEeKa. MEeTOIbl N3YUEHHUS
anTpornioreHe3a. Cxo/ICTBa U pa3anyus Y€JIOBEKA U )KUBOTHBIX. CHCTEMAaTHYECKOE MOJIOKEHUE YETOBEKA.

JBroxymue cuisl ((pakTopbl) anTponoreHesa. HacineacTBeHHass NSMEHUMBOCTh M €CTECTBEHHBINM 0TOOP. OOLIECTBEHHBII 00pa3 )KU3HU,
V3TOTOBJIEHUE OPYAUN TPYZAA, MBILIJICHUE, PEYb.

OCHOBHBIE CTA/IMM W BETBU BOJIIOIIUU YEJIOBEKA: aBCTpAIONUTEKH, UenoBek ymensblil, YenoBek npsimoxoasamuid, YenoBek
HeaHJiepTanbckuil, YenoBek pasymubid. Haxoku uckomaeMbIX OCTaTKOB, BpEMsI CYIIIECTBOBaHUSA, 00JIaCTh PacpOCTpaHEHHs, 00BEM
rOJIOBHOTO MO3Ta, 00pa3 >KU3HH, OPYIHS.

UYenoeueckue packl. OCHOBHBIE OOJIBIIINE PAChl: €BPOIICOUTHAS (€Bpa3uiicKas), HETPO-aBCTPATIONIHAS (SKBATOpUATIbHAS),

MOHTOJIOU THAs (a3UaTCKO-aMepUKaHCKas). YepThl MPUCTIOCOOICHHOCTH MIPEACTABUTENICH YEIOBEUECKUX Pac K yCIOBUAM
cyuiectBoBanus. EMMHCTBO yenoBeueckux pac. Kpuruka pacusma.

JemoHcTpanuu:

[Toptpetsr: @. Penu, JI. ITactep, A.W. Onapun, C. Munnep, I'. FOpu, Y. lapBuH.

Tabnuiel u cxembl: «Bo3HukHoBeHHEe COJTHEUHON CHUCTEMBbD», «Pa3BuTHE opraHnyeckoro Mupay, «PactTutenbHas KJIETKay,
«KuBoTHas kietka», «I[Ipokapuornueckas kierka», « COBpEMEHHAs CUCTEMa OPraHUYECKOro Mupay», «CpaBHEHUE aHATOMHUYECKUX
YepT CTPOCHMSI YETIOBEKA U YEIOBEKOOOPA3HBIX 00€3bsiH», « OCHOBHBIE MECTA MAJIEOHTOJIOTMYECKUX HAXOA0K MPEJKOB COBPEMEHHOTO
yesioBekay, «peBHenmue moan», «JIpesaue moan», «IlepBeie COBpeMEHHBIE JTHOAN», «HEIOBEUECKUE PACHD.

Oo6opynoBanue: myisiku «IIpoucxoxaeHne yeaoBeka» (OIOCThI aBCTPATIONUTEKA, MUTEKAHTPOIIA, HeaHAepTaablla, KPOMaHbOHIIA),
CJICTIKY WJIM U300paKeHUsI KAMEHHBIX OPYIHM MEPBOOBITHOTO YeJIOBEKa (KaMHHU-YOMIEPHI, pyOusia, ckpebdiia), TeOXpOHOJIOTHIECKas
Tabnuia, KoJIeKus «@opMbl COXPAaHHOCTH MCKOIIAeMbIX JKUBOTHBIX U PACTEHUI.

JlaGopaTopHbIe ¥ MPAKTHYECKUE PaOOTHI:

[Ipaktueckas pabora Ne 1. «M3yueHune HMCKOMAEMbIX OCTATKOB PACTEHUU M )KMBOTHBIX B KOJUICKIIHSIX).

DKCKypcusi «IBONIOIUS OPraHUYECKOro MUpa Ha 3emiie» (B €CTECTBEHHO-HAYUHBINA WU KpaeBeIUECKU My3ei).
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Tema 3. Opranusmsl U OKpyXkarolas cpeaa

DKoJOorus Kak HayKa. 3a1aud U pa3ieiibl SKOJOTHH. METOIbl SKOJIOTUUECKUX UCCIEA0BAHUN. DKOJIOTUYECKOE MUPOBO33PEHHE
COBPEMEHHOT0 YEJIOBEKA.

Cpenbl 0OUTaHMSI OPraHU3MOB: BOJHAS, HA3EMHO-BO3IyIIIHAs, IOYBEHHAsl, BHYTPHOPTraHU3MEHHAS.

Oxonorudeckue Gpakrtopsl. Kimaccudukarms s3K0I0rHIecKuX (pakToOpoB: aONOTHIECKHE, OMOTHUYECKHUE U aHTpOTIOTeHHbIC. JleiicTBre
HKOJOTHYECKUX (PAKTOPOB HA OPTaHU3MBI.

AOuotuueckue (HakTopbl: CBET, TEMIIEpATypa, BIaxkHOCTh. Dotonepuoausm. [IpucnocobneHust opraHu3MoB K JICUCTBUIO
abnotnyeckux (pakTopoB. buonornueckue puTMel.

buotnueckue paktopsl. Buabsl OMOTHUECKUX B3aUMOJAECHCTBUI: KOHKYPEHIUS, XUIIIHUYECTBO, CUMOHO03 U ero GopMel. [Tapazutusm,
KOOMEPALHS, MyTyaJIi3M, KOMMEHCAIN3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIU3M, HEUTpAIN3M. 3HAU€HUE OHUOTHYECKUX
B3aMMOJCHCTBUIM  JUIsl  CYIIECTBOBAHUS  OPraHU3MOB B PUPOIHBIX COOOIIECTBAX.

OKOJIOTHYECKHUE XapaKTEPUCTUKH MONyJiiiuy. OCHOBHBIE TIOKA3aTEU NOMYJISIUN: YUCICHHOCTD, INIOTHOCTD, POK1aEMOCTH,
CMEPTHOCTb, ITPUPOCT, MUTpanysd. [lMHaMUKa YUCIEHHOCTH MOMYJISILAN U €€ PETYIIALUS.

JemoHcTpauuu:

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

Tabnuibl u cxembl: kKapta «IIpupoanbie 3061 3eMiany, «Cpeapl 00uTaHus OPraHu3MOBY, «DoTonepuoauzmy, «llomymsaiuny,
«3aKOHOMEPHOCTH POCTA YNUCICHHOCTH MONYJISIUU HHPY30pUU-TYDenbKny, «lIuimesbie nenmy.

JlaGopatopHbIe U IpaKTUYECKUE PabOTHI:

JlaGopatopHas ~ pabota Ne 3. «Mopdoioruueckue OCOOCHHOCTH pPaCTEeHHI U3 pa3HBIX MECT OOUTAHUS.
JlaGoparopHas pabota Ne 4. «BnusHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJICYCa».

[Tpaktrueckas padora Ne 2. «Ilocy€T MIOTHOCTH MOMYJIALMI pa3HbIX BUAOB PACTEHUI».

Tema 4. Coo0b11iecTBa 1 SKOJOTUYECKHE CUCTEMBbI

Coo01ecTBO OpraHu3MoB — OnoleHo3. CTpyKTypbl OMOLIEH03a: BUI0Bas, IPOCTPAHCTBEHHAs, Tpopuueckas (mumiesas). Bupi-
noMuHaHTEL. CBsi3u B OHMOIIEHO3E.

Okosorudeckue cuctemsl (3xocucteMsl). [lonarue o0 sxocucreMe u OnoreorieHoze. PyHKIIMOHATbHBIE KOMIOHEHThI SKOCHCTEMBI:
IPOAYLEHThI, KOHCYMEHTBI, pelylieHThl. KpyroBopoT BeliecTB U OTOK IHEPTHH B dKOcucTeMe. Tpoduyeckue (MUIIeBble) YPOBHU
skocucTeMsl. [Iuiessie nenu u cetu. OCHOBHBIE MOKA3aTeNN YKOCUCTEMBI: OnoMacca, MPOAYKIIHUs. DKOJIOTUYECKUE MHPAMUIbL:
IPOAYKLWH, YUCIEHHOCTH, OnoMacchl. CBOMCTBA SKOCUCTEM: YCTOMYMBOCTh, CAMOPETYJISALHNS, pa3BuTHe. CyKIECCUS.

[TpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI 03P U PEK. DKOCHCTEMA XBOMHOIO MJIM IIUPOKOJIUCTBEHHOTO Jieca. AHTPOIIOI€HHbIE
HKOCUCTEMBI. ATPOIKOCUCTEMBI. Y pOO3KOCUCTEMBI. broornueckoe u Xo3s1iiCTBEHHOE 3HAYEHUE arpo3KOCUCTEM U YPOOIKOCUCTEM.
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buopasznooOpasue kak pakTop ycToOWYUBOCTH 3KOcUcTeM. CoXpaHeHHEe OMOJIOTUYECKOro pa3Ho00pas3ust Ha 3emiie.

VYuenue B.U. Bepnanckoro o 6uocdepe. ['panuiisl, coctaB u ctpykrypa ouocdepst. Kupoe BemiectBo u ero ¢pyHkuuu. OcobeHHOCTH
ounocdepsl Kak riaodabHOM 3KOCUCTEMBI. JIMHaMHU4Yeckoe paBHOBECHE U 0OpaTHas CBsI3b B Orocdepe.

KpyroBopoThI BeniecTB 1 OMOreOXMMUYECKHUE IIMKIIBI AJIEMEHTOB (yriepo/ia, a30Ta).

3oHanbHOCTH Onochepbl. OCHOBHBIE OMOMBI CYIITH.

YemoeuecTBo B Onochepe 3emi. AHTPOIIOTeHHBIE U3MEHEHUS B Onocdepe.

['1o6anbHbIE 3KOJIOTMYECKUE TPOOIIEMBI.

CocymiecTBOoBaHUE TPUPOJIBI U YesioBeuecTBa. CoxpaHeHrne OUOpa3HOOOpa3usi Kak OCHOBA yCTOMUUBOCTH Onocdepnl. OcHOBa
PalMOHAJIBHOTO YIIPABJICHUS TPUPOIHBIMU PECYPCaAaMU U UX UCIIOIb30BaHue. JloCTHKeHUs OMOJIOTUN U OXpaHa MPUPOJIBI.
JemoHcTpanuu:

[Toptpetsl: A.Jlxk. Tencnu, B.H. Cykaués, B.1. Bepnaackuii.

Tabnuub! u cxemsl: «llunieBsienienuy, «buoreHo3: coctaB u CTpyKTypa», «lIpupoansie coobmiecTBay, «llenu nutanusy,
«IJKoyoruyeckas nupamuaay, «buochepa u yenosex», «IkocucrTeMa MUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMAa XBOMHOTO Jiecay,
«buoueno3 Bogoémay, « ArporeHo3», «II[pumMepHbIe aHTPONIOTEHHBIE BO3ICUCTBUS HA MPUPOY», «BakHEHIINE UCTOUHUKH
3arpsi3HEHUS BO3/lyXa U TPYHTOBBIX BoM», «[louBa — BaxHeias cocrapisronias ouochepsny, «DakTopsl IeTrpaiallii MOYBY,
«ITapuukoBsit 3ppexT», «PakTOphl paAMOaKTUBHOTO 3arpsizHeHus Onochepsn», «O01mas cTpykrypa ouochepsi», «Pacrpocrpanenue
XKu3HH B Onocheper, «O30H0BbIHN 2KpaH Ouochepsny, «KpyroBopot yriepoaa B Ouochepe», «KpyroBopor azota B IpUpOIEH.
O6opynoBaHue: Moaeb-anruiKanus « TunmuyHbie OUOLEHO3b», TepOapuii «PacTuTenpHbIe COO0IIECTBaY, KOJIEKIINU «BUOIIEHO3»,
«BpenuTtenu BaKHEUIINX CETbCKOXO03SUCTBEHHBIX KYJIBTYP», FrepOapuu U KOJUICKIIMY PACTEHUN U KUBOTHBIX, MPUHAJICKAIINE K
pa3HBIM IKOJIOTHUYECKUM TpyIinaMm oJHoro Buaa, KpacHas kaura Poccuiickoit @enepaiyu, n300paxeHusi OXpaHseMbIX BUJIOB
pAaCTEHUH U )KUBOTHBIX.

[IJTTAHUPYEMBIE PE3VJIbTATHBI OCBOEHHM A ITPOI'PAMMBI

[1O BUOJIOI' HA YPOBHE CPEJIHEI'O OBIIEI'O OBPA3OBAHUA

Cornacao @I'OC COOQ ycTanaBnuBarOTCs TPeOOBaHUS K pe3yIbTaTaM OCBOCHHSI O0yUYarOIIMMICS TPOTPaMM CPEIHETO 00IIero
00pa3oBaHus: IMYHOCTHBIM, METAIIPEAMETHBIM U TIPEIMETHBIM.

JIMHHOCTHBIE PE3VYJIBTATDI
B cTpyKType TMYHOCTHBIX pe3yJIbTaTOB OCBOEHUS ITpeaMeTa « buoIorusy» BbIACIIEHBI CIEAYOINE COCTABIIOIINE: OCOZHAHUE
00y4aroIUMHUCS POCCUICKON rpakAaHCKON AEHTUYHOCTU — TOTOBHOCTH K CAMOPA3BUTHIO, CaMOCTOSITEJIbBHOCTH U
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CaMOOTIPEICIICHHUIO, HAIMYME MOTUBAIIMU K 00yUYEHHUIO OMOJIOTHH, 1IeJIEHAIIPABICHHOE Pa3BUTHUE BHYTPEHHUX YOEKIECHUN TMUHOCTH
Ha OCHOBE KJIFOYEBBIX [IEHHOCTEH M UICTOPUYECKUX  TPAJULMNA  pa3BUTUS  OMOJOTMYECKOTO  3HAHUS, TOTOBHOCTH U
CIOCOOHOCTH 00YYaIOIIMXCSA PYKOBOJICTBOBATHCS B CBOEH JESITEIbHOCTH IIEHHOCTHO- CMBICIIOBBIMU YCTAHOBKAMU, TPUCYITUMU
cucTeMe OMOJIOTUYECKOro 00pa3oBaHusl, HATMYUE HKOJIOTMYECKOT0 MPABOCO3HAHMS, CTIOCOOHOCTH CTABUTh LIEJU U CTPOUTH
KU3HCHHBIE TIJIAHBI.

JInyHOCTHBIE peE3yJbTaThl OCBOEHUA Tpeamera «buonorus» AOCTUrarOTCsA B E€IUHCTBE YYEOHOM M BOCHHUTATEILHOMN
JESITEIbHOCTH B COOTBETCTBUHU C TPAAUIIMOHHBIMU POCCUUCKUMU COLUOKYJIBTYPHBIMUA, HCTOPUYECKUMHU U TYXOBHO-
HPABCTBEHHBIMU LIECHHOCTSIMU, IPUHATHIMU B OOIIIECTBE MpaBUIaMU U HOPMaMHU MOBEACHUS U CIIOCOOCTBYIOT Mpolieccam
CaMONO3HAHU, CAMOBOCIIMTAHHS U CAMOPA3BUTHS, PA3BUTHSI BHYTPEHHEHN MO3UIIAM JINYHOCTH, MTATPUOTU3MA, YBAXKECHUS K 3aKOHY U
MIPABOIOPSIKY, YEJIIOBEKY TPY/la U CTaplIeMy MOKOJIEHHUIO, B3AMMHOIO YBAKEHUS, OEPEKHOTO OTHOIIICHUS K KYJIBTYPHOMY HACJIECAUIO
Y TPAAULMSAM MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuiickon denepanuu, Npupoae U OKPYKArOIIEH Cpee.

JIn4HOCTHBIE pe3ybTaThl OCBOECHHUS y4eOHOTro mpeaMeTa « bruomorusy A0MKHBI OTpaXKaTh TOTOBHOCTh U CLIOCOOHOCTh 00YYaIOIIUXCS
PYKOBOJICTBOBAThCS CHOPMHUPOBAHHON BHYTPEHHEH MO3UIIMEN JTNYHOCTH, CUCTEMOM IIEHHOCTHBIX OPUEHTAIINH, ITO3UTUBHBIX
BHYTPEHHHUX YOEXKIEHUI, COOTBETCTBYIOIINX TPAIUIIMOHHBIM IIEHHOCTSIM POCCUHCKOT0O 00I11€CTBA, PACIIMPEHUE KUZHEHHOTO OMBITA U
OIIbITa JEATEIBHOCTH B IIPOLIECCE peaTn3alliid OCHOBHBIX HAIIPABJICHUN BOCIIUTATEIbHON IESATEIIBHOCTH, B TOM YHCJIE B YACTH:

1)  rpaxIaHCKOTO BOCITUTAHHUS:

c(hOPMHUPOBAHHOCTh TPAKITAHCKON TMO3UIMKU OOYYArOIIErocs KakK aKTHMBHOTO M OTBETCTBEHHOTO YJI€HA POCCHUHCKOI0 00IIECTBa;
OCO3HaHHME CBOMX KOHCTUTYIIMOHHBIX MPaB U 00sI3aHHOCTEM, YBaXKCHUE 3aKOHA U TTPABOIIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOW JAEATENBHOCTH MPU CO3AAHUM YUEOHBIX TPOECKTOB, PEIEHUU YUYEOHBIX U TTO3HABATEIbHBIX
3a/1a4, BBIMOJHEHUN OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OMNPEAENIATh COOCTBEHHYIO MO3ULIUIO IO OTHOILIEHUIO K SIBJICHUSIM COBPEMEHHOM JKU3HU U OOBSICHATH €€;

YMEHUE YYUTHIBATh B CBOUX JIEUCTBUSIX HEOOXOAUMOCTh KOHCTPYKTUBHOTO B3AMMOICHCTBHUSI JIIOJIEH C Pa3HbIMU YOCKACHUSIMH,
KYJIbTYPHBIMH LIEHHOCTSIMH M COLMATIbHBIM MOJIOKEHHUEM;

TOTOBHOCTb K COTPYIHHUYECTBY B IIPOLIECCE COBMECTHOTO BBITIOJIHEHUS YUEOHBIX, TO3HABATENIbHBIX U UCCIIEA0BATEIbCKUX 3a/1a4,
YBKUTEILHOTO OTHOUICHHS] K MHEHHUIO ONIIIOHEHTOB MPU 00CYKJIEHUU CIIOPHBIX BOIIPOCOB OMOIOIMUYECKOTO COJIEPKaHuUS;
TOTOBHOCTb K TYMAHUTAPHON U BOJIOHTEPCKOM IE€ATEIbHOCTH;

2)  MaTPUOTHYECKOTO BOCITHTAHWSL:

17



c(hOpMHUPOBAHHOCTH POCCUMCKOMN TPAXKIAHCKON UACHTUYHOCTH, MATPUOTU3MA, YBAKECHHUS K CBOEMY HapOJly, YyBCTBA
OTBETCTBEHHOCTHU nepea PoauHoM, ropAoCTH 3a CBOM Kpal, cBoro PosinHy, CBOM S3bIK U KYJIbTYPY, IPOILIOE U HACTOSIIIEE
MHOTOHAIIMOHAJIbHOTO Hapoja Poccuuy;

IIEHHOCTHOE OTHOIICHHUE K MPUPOJHOMY HACIEUIO Y MaMATHUKAM MPUPOIbI, JOCTHAKEHUSAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE,
TEXHOJIOTUSIX, TPYE;

CIOCOOHOCTH OIICHUBATh BKJIA]] POCCUUCKHUX YUEHBIX B CTAHOBIICHUE U PA3BUTHE OMOJIOTHH, TOHUMAHUS 3HAYCHHS OMOJIOTHH B
MO3HAHUU 3aKOHOB MIPUPO/IbI, B ’KU3HU YEJIOBEKA U COBPEMEHHOTO O0IIECTRA;

ujenHast yoexx1EHHOCTb, TOTOBHOCTH K CITY>KEHHUIO U 3amute OTedecTBa, OTBETCTBEHHOCTD 3a €ro CyAn0y;

3) JyXOBHO-HPABCTBEHHOI'O BOCIIUTAHUS:

OCO3HaHME TYXOBHBIX IICHHOCTEH POCCUIICKOTO Hapoia; CPOPMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MOBEACHUS;
CIIOCOOHOCTH OIICHUBATh CUTYAIHIO U PUHUMATh OCO3HAHHBIC PEIICHUsI, OPUEHTUPYSICh Ha MOPaIbHO-HPABCTBEHHBIC HOPMBI 1
LICHHOCTH;

OCO3HaHHKE JINYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OYIYIIIEr0; OTBETCTBEHHOE OTHOIIICHHUE K CBOUM POJIUTEIISIM, CO3aHUIO
CEMbM Ha OCHOBE

OCO3HAHHOI'O MTPUHSATHS LIECHHOCTEW CEMEHNHOM KU3HU B COOTBETCTBUU C TPAAULIMSAMU Hapo10B Poccuu;

4)  BCTETHYECKOI0 BOCIIUTAHU:

ACTETUYECKOE OTHOIIECHHUE K MUPY, BKJIIOUas 3CTETUKY ObITa, HAYYHOT'O U TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX
OTHOIIICHUM;

MMOHUMAHHUE YMOIMOHAIIBHOTO BO3JICUCTBHS KUBOU MPUPOBI U €€ IIEHHOCTU; TOTOBHOCTh K CAMOBBIPAXKEHUIO B PA3HBIX BUIAX
HCKYCCTBA, CTPEMJICHUE MPOSBIATH

Ka4yeCTBa TBOPUYECKOMN JTUYHOCTH;

5)  ¢dwusuueckoro BocniutaHus, GOPMUPOBAHUS KYJIBTYPhI 3I0POBbS U SMOIMOHAIBHOTO OJIArOMOTyYus:

NOHMMaHHKE U peaian3aliys 3J0pOBOro U 6e30macHoro oopasa *Hu3Hu (340POBOE MUTAHKE, COONIIOIEHNE TUTHEHNYECKUX MTPaBUII U
HOpM, cOaJaHCUPOBAHHBIN PEXUM 3aHATHI U OTIbIXa, peryisipHas pusnueckast akTUBHOCTD), O€PEKHOT0, OTBETCTBEHHOTO U
KOMIIETEHTHOTO OTHOILIEHUSI K COOCTBEHHOMY (DPM3MUECKOMY U ICUXUUYECKOMY 3/I0POBBIO;

MOHMMaHKE IEHHOCTHU MPaBUJI HHIMBUIYaTbHOTO U KOJUIEKTUBHOTO O€30MacHOT0 MOBEIEHHUS B CUTYAIUAX, YTPOKAIOIIUX 310POBBIO U
JKU3HU JIIOACH;

OCO3HaHHUE TIOCTEACTBUNA U HEMPUATHUS BPEIHBIX TPUBBIYEK (YIOTPEOIECHUS aJIKOTOJIsl, HAPKOTHUKOB, KypeHUs);

6)  TpyIOBOTO BOCIIUTAHUS:

18



TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPY10II00HE;

TOTOBHOCTh K aKTUBHOM JIEATENIbHOCTH TEXHOJIOTMYECKON U COIMATIbHOM HAMPaBIEHHOCTH, CIIOCOOHOCTh MHUIIUUPOBATD,
IJIAHUPOBATh U CAMOCTOSITENILHO BBITIOJIHATH TaKyIO JESITEIbHOCTD;

MHTEpEC K pa3IMuHbIM chepam npodeccuoHaIbHOM 1eATeTbHOCTH, YMEHUE COBEPIIaTh OCO3HAHHBIN BEIOOP Oyayiel mpodeccuu u
peain30BbIBaTh COOCTBEHHBIE )KU3HEHHBIC TIAHBI;

TOTOBHOCTb U CIIOCOOHOCTH K 0OPa30BaHUIO U CAMOOOPA30BAHUIO HA IPOTSKEHUH BCEU KU3HU;

7)  SKOJOTHYECKOIO BOCITUTAHHUS:

HKOJIOTUYECKH 11€JIeCO00pa3HOe OTHOIICHKE K MTPUPO/Ie KaK NUCTOYHUKY KH3HU Ha 3eMIie, OCHOBE €€ CYIIIeCTBOBAHMUS;

TIOBBIIIICHUE YPOBHS IKOJIOTUYECKOUN KYIbTYPHI: MPHUOOPETEHUE OMBITA IJIAHUPOBAHUS MOCTYNKOB U OIIEHKH X BO3MOKHBIX
MOCIICAICTBHM TSI OKPYXKAIOIIEH CPEeIbl;

OCO3HaHUE TI100aIbHOI0 XapaKTepa dKOJOIMUECKUX Mpo0JIeM U MyTeH UX pelieHus;

CIIOCOOHOCTH MCNOJIb30BaTh MPUOOPETAEMbIE PU U3yUYEHUU OMOJIOTUU 3HAHUS U YMEHUS IIPU PEIICHUHU IPo0JIeM, CBI3aHHBIX C
paloHaIbHBIM IPUPOIONOIB30BaHUEM (COOIIOICHUE MTPABUII TOBEACHUSI B IPUPOE, HAIIPABJICHHBIX HA COXPAaHEHHE PAaBHOBECHS B
HKOCUCTEMAX, OXPaHy BUOB, SKOCUCTEM, OMOCHEPHI);

aKTUBHOE HEIMPUATHE NEHCTBUH, MIPUHOCAIINX Bpel OKpYXkKarollel MpUpoaHON cpesie, yMEHHe MPOTHO3UPOBATh HEOIaronpusTHbIE
HKOJIOTUYECKHUE TIOCIIEICTBUS MPEANTPUHUMAEMbIX JEHCTBUIM U PpeloTBpaliaTh UX;

HAJIMYUE PA3BUTOTO IKOJIOTUYECKOTO MBIIIIEHUS, SKOJIOTHYECKON KYJIbTYpbI, ONBITA JEATEIBHOCTH 3KOJOTMUYECKON HaNpaBJIe€HHOCTH,
YMEHHsI pyKOBOJICTBOBATHCSI MU B TTO3HABATEIBHON, KOMMYHUKATUBHOM M COIIMAILHOM MPaKTHUKE, TOTOBHOCTH K YYacTHIO B
MIPAKTUYECKOM AEATEIBHOCTU IKOJIOTHUECKON HAITPABICHHOCTH;

8) IICHHOCTH HAYYHOTO MO3HAHUSI:

c(OpPMHPOBAHHOCTh MUPOBO33PEHHS, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHON MPAKTUKH,
OCHOBAHHOTO Ha JHAJIOre KyJIbTYyp, CIIOCOOCTBYIOIIET0 OCO3HAHHIO CBOETO MECTA B MTOJIUKYILTYPHOM MHPE;
COBEPILICHCTBOBAHHUE SI3BIKOBOM M YNTATEIBCKOW KYJIBTYPhI KaK CPEICTBA B3AUMOICHCTBUS MEKIY JIFOIbMHU M MMO3HAHUS MHUPA;
NOHUMaHKe crenu(UKr OMOIOTUN KaK HAyKH, OCO3HAHMS e€ pojiu B (POPMUPOBAHUH PAIIMOHAILHOTO HAYYHOTO MBIILICHHS,
CO3/IaHUM  IIEJIOCTHOTO TMPEACTaBICHHS 00 OKpYIKaIOIIeM MUPE KaK O €AMHCTBE MPUPO/IbI, YeTOBEKA M OOIIECTBA, B MIO3HAHUH
IPUPOIAHBIX 3aKOHOMEPHOCTEH U PEIICHUH MTPOOJIEM COXpaHEHHUs PUPOIHOIO PAaBHOBECHS;

yOeKIEHHOCTH B 3HAYMMOCTH OHOJIOTHMH 11 COBPEMEHHOM ITUBUIIN3AIIMU: 00€CIIEYeHUsT HOBOTO YPOBHS Pa3BUTHS MEIUIMHBI,
CO3/IaHHUE MMEPCIIEKTUBHBIX OMOTEXHOJIOTHH, CIIOCOOHBIX PelIaTh PeCypCHbIE MPOOIEMbI pa3BUTHS YEIOBEUYECTBA, MOMCKA My Tei
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BBIXO/Ia U3 INI00ATBHBIX IKOJIOTHUYECKUX MPo0eM U o0ecrieueHus mepexoa K ycTONYMBOMY Pa3BUTHIO, PAIIMOHAIEHOMY
UCIOJIb30BAHUIO MIPUPOHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTaHJIAPTOB JKU3HU;

3aMHTEPECOBAHHOCTD B MOJYYCHUH OMOJOTUYECKUX 3HAHUN B LIETSAX MOBBIIECHUS 001IEH KyIbTYphl, €CTECTBEHHO-HAYYHOU
I'PaMOTHOCTH, KaK COCTaBHOM 4acTh (PyHKIIMOHAJIBLHON rpaMOTHOCTH oOydaronuxcsi, GopMupyeMoi mpu u3yueHu OUOJIOTHH;
MOHMMAaHKE CYITHOCTH METOJIOB MO3HAHUS, UCTIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX, CHOCOOHOCTH MCIIOJIb30BATh MOJTydYaeMble
3HAHMS 1711 aHAIN3a U OOBSCHEHHUS SIBJICHUI OKPY>KAIOIIEr0 MUpPa U MPOUCXOASAIINX B HEM U3MEHEHUM, YMEHHE JI€TaTh
000CHOBaHHbBIE 3aKJIFOUYEHUS Ha OCHOBE HAYYHBIX (DAKTOB M MMEIOUIUXCS IaHHBIX C LEJbIO MOIYYEHUsI JOCTOBEPHBIX BBIBOJIOB;
CIIOCOOHOCTh CaMOCTOSATEIBHO MCIOIb30BATh OMOJIOTMYECKUE 3HAHUS JIJIS1 pEIIEHU TPOOJIEM B PEAIbHBIX JKU3HEHHBIX CUTYAIHIX;
OCO3HAHUE [IEHHOCTH Hay4YHOU JAeATEIbHOCTH, TOTOBHOCTh OCYLIECTBIIATh IPOEKTHYIO M HUCCIIEA0BATENbCKYIO A TENbHOCTD
WHIUBUIYAIBHO U B TPYIIIIE;

TOTOBHOCTB U CIIOCOOHOCTbH K HEIIPEPHIBHOMY 00Pa30BaHUIO U CaMOOOPa30BAHNIO, K aKTUBHOMY ITOJTYYEHHUIO HOBBIX 3HAHUHN IO
OMOJIOTMH B COOTBETCTBUU C KU3HEHHBIMU ITOTPEOHOCTSAMHU.

METAIIPEMETHBLIE PE3VYJIbTATBI

MerarnpeaMeTHbIEC PE3YIbTaThl OCBOCHHS YU4eOHOTO npeaMeTa «bruosiorusy BKII0Ya0T: 3HAYUMbIE JJ1s1 (POPMUPOBAHUS
MHUPOBO33pEHUS 00YJAIONTUXCS MEXIUCIUILTMHAPHBIC (MEKIIPEIMETHBIE) O0IIIEHAYYHbIE TTOHATHSI, OTPAKAIOIINE 1IETOCTHOCTh
HAyYHOW KapTUHBI MHUPA U CHIEU(DUKY METOJIOB TIO3HAHUS, UCTIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHUS, SIBJICHUE,
MpOIIECC, CUCTEMa, HAyYHbIN (haKT, IPUHIUII, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, KCCIIeI0BaHUE, HAOI0ICHUE, U3MEPEHHUE,
SKCIEPUMEHT U JIPYTUX), YHUBEPCAIbHbIE yueOHbIe JeHCTBUS (TT03HABATEIbHbIE, KOMMYHUKATUBHBIC, PETYJISITUBHbIE),
obecneunBaronue GopMupoBaHue GyHKIIMOHAIBHON IPaMOTHOCTH U COIMATILHOM KOMIETEHIIUU 00YUYarOIIUXCsl, CIIOCOOHOCTh
00y4aroIIMXCs UCIIOJIH30BaTh OCBOCHHBIE MEXKAUCIIUIIIMHAPHBIE, MUPOBO33PEHUYECKHIE 3HAHHS U YHUBEPCAIbHbIC yUeOHbIC IEHCTBUS
B [IO3HABATEIILHOW U COLMATIbHOU ITPAKTUKE.

[To3HaBaTenbHbIE YHUBEPCATbHbBIE YUECOHBIC IEHCTBUS

ba3oBbie Jornueckue JAeUCTBUS:

CaMOCTOSITENTbHO (hOPMYITPOBATH U aKTYaTU3UPOBAThH MPOOTIEMY, pacCCMaTPUBAThH €€ BCECTOPOHHE;

WCITOJIB30BATh TIPH OCBOCHUY 3HAHHUM MPUEMBI JIOTHYECKOTO MBIIICHUS (aHAIN3a, CHHTE3a, CPAaBHEHUS, KJIacCU(pUKAIIHH,
0000111IeHMST ), paCKPBIBATh CMBICIT OMOJIOTUYECKHUX TTOHATHH (BBIICATh UX XapaKTEepPHBIC MPU3HAKHU, YCTAHABIMBATH CBSI3U C JIPYTUMU
MOHSATUSIMU);
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OMPEACIIATh LU ACATSILHOCTH, 3a1aBasi IapaMeTPbl U KPUTEPUH UX JTOCTHIKEHUSA, COOTHOCUTD PE3YJIbTaThl IATEIBHOCTH C
IIOCTaBJICHHBIMU 1CIISIMH,

UCIIOJIb30BaTh OMOJIOIMUECKHE TOHATHS IS 00bICHEHUS (DaKTOB U SIBJICHHUI KHUBOM IIPUPOJIBI;

CTPOHUTH JIOTUYCCKUE PACCYKIACHHS (MHAYKTHBHBIC, IeAYKTHBHBIC, 10 AHAJIIOIHH ), BBISIBIIATH 3aKOHOMEPHOCTH U IIPOTHBOPEUHS B
paccMaTpUBAEMBIX SBJICHHSX, (POPMYITUPOBATH BBIBOJIBI U 3aKIIFOUCHUS;

PUMEHSTH CXEMHO-MO/ICIbHBIC CPEJICTBA JIJIS MPEACTABIICHUS CYIIECCTBEHHBIX CBA3EH U OTHOIICHUH B H3yJaeMbIX OHOJIOTHUSCKUAX
00BbeKTaX, a TAKXKe MPOTUBOPEUNH Pa3HOTO POJia, BEIBICHHBIX B Pa3IUYHBIX HH()OPMAIMOHHBIX HCTOYHUKAX

pa3pabarbIBaTh IUIaH PEIICHHS MPOOJIEMBI C YIETOM aHaIN3a HMEIONTUXCSI MAaTePHAIbHBIX U HEMAaTePHAIBHBIX PECYPCOB;

BHOCHTH KOPPEKTHBBI B JCSITCILHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB IICJISIM, OLICHHUBATH PUCKHU TIOCJICICTBHI ACATCIbHOCTH;
KOOPJMHHUPOBATH M BBITIOJIHATH pa0OTy B YCIOBHSX PEeaJbHOT0, BUPTYATBHOIO U KOMOMHUPOBAHHOTO B3aMMO,ICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIIICHUE ITPU PEIICHUH KU3HEHHBIX TIPOOIIEM.

ba3oBbie Bccen0BaTeIbCKUE ISHCTBUS:

BJIQJICTh HABBIKAMU Y4EOHO-MCCIIE0BATEIHCKON U MTPOSKTHOM IEeATEIHPHOCTH, HABBIKAMHU Pa3pelieHus PpoOIIeM, CIIOCOOHOCTRIO U
TOTOBHOCTBIO K CAMOCTOSITEIIBHOMY ITOMCKY METOJIOB PEIICHUS TPAKTUUECKHUX 3a7ad, IPUMEHEHHUIO Pa3IMYHBIX METOOB ITO3HAHUS;
UCTIOJIb30BaTh PA3JINIHBIC BUIBI ACSITSILHOCTH 10 MOJIYICHUIO HOBOTO 3HAHUS, €M0 WHTEPIIPETAINH, IPEOOpa30BaHUIO U
NIPUMEHEHHUIO B YUCOHBIX CUTYAIUSIX, B TOM YHUCJIC TIPU CO3JAHUH YISOHBIX M COITUATBHBIX POCKTOB;

(GhOpMHPOBATh HAYYHBIN TUI MBIIIJICHUS, BIaIeTh HAYYHOW TEPMUHOJIOTHEH, KITFOUEBBIMH ITOHATHSIMH H METOaMHU;

CTaBUTH M (POPMYJIMPOBATH COOCTBEHHBIC 3a]]a4X B 00pa30BaTCIILHOM IeATEIbHOCTH M JKU3HEHHBIX CUTYAIUsAX;

BBISIBJISITH IPUYMHHO-CIICACTBCHHBIC CBS3H U aKTyaJIM3UPOBATh 3aJ1a4y, BbIIBUTaTh TUIIOTE3Y € pEIICHUS, HAXOUTh apTyMEHTBI JIs
JI0Ka3aTeNIbCTBA CBOMX YTBEPIKIACHHMIMA, 3a]1aBaTh MapaMeTPhl M KPUTCPUH PEIICHUS;

aHAJIM3UPOBATh MMOJYUCHHBIC B X0JI€ PEIICHUS 3a7aun Pe3yIbTaThl, KDUTHYECKU OLICHUBATH UX JJOCTOBEPHOCTD, IPOTHO3UPOBAThH
U3MEHEHHE B HOBBIX YCIIOBUSX;

JaBaTh OLICHKY HOBBIM CHUTYAI[UsIM, OLICHUBATH PUOOPETEHHBIN OIBIT; OCYIIECTRIIATH LIeJCHANPABICHHBINA TOUCK IMEPEHOCa CPEJCTB U
CIOCO0O0B JACUCTBUS B MTPOPECCUOHAIBHYIO CPENY;

YMEThIIEPECHOCUTD 3HAHUS B MO3HABATCIBHYIO H MPAKTHYECKYI0  00JIACTH JKU3HEEATSIIBHOCTH,

YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIE HJICH, MPEJIaraTh OPUTHHAIBHBIC ITOAXO0/IbI M PEIICHHUs, CTABUTH MPOOJIEMBI U 3a1a4H, TOIYCKAFOIIIHE
JIbTEPHATHBHBIC PEIIICHHS.

Pabota ¢ nuadopmanueii:
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OPUEHTHPOBATHCS B Pa3IMUHBIX UCTOUHUKAX UHPOPMALUU (TEKCTE yUeOHOro OCOOMS, Hay4YHO-TIOMYJIIPHOU JTUTEpaTypeE,
OMOJIOTMUYECKUX CIIOBApsX M CIIPAaBOUYHUKAX, KOMIIBIOTEPHBIX 0a3aX JaHHbBIX, B IHTEpHETE), aHaIM3upoBaTh HHPOPMALIUIO PA3ITUYHBIX
BUJIOB U (hOpM IpECTaBICHUS, KPUTUUECKH OLIEHUBATh €€ TOCTOBEPHOCTh U HEMPOTUBOPEUYUBOCTH;

(opMyIMPOBATH 3aMIPOCHI U IPUMEHATH PA3IUUYHbIE METOABI IPU MOUCKE U 0TOOpE OMOJIOrnUecKoi HHpOpMauu, HEOOXOAUMOM IS
BBINIOJIHEHUA Y4E€OHBIX 3a/a4;

npuoOpeTaTh OMBIT UCMOJIb30BaHUs HHPOPMAIITMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHI, COBEPILICHCTBOBATh KYJIbTYpPy aKTHBHOTO
UCITIOJIb30BAHUS PA3JIMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIBHYIO (POPMY Mpe/ICTaBIEHUs OMOJIOTHUecKor nH(popManuu (cxembl, rpaduKy, 1uarpamMmbl,
TaOJHIIBI, PUCYHKH U IPYTOE);

UCITI0JIb30BaTh HAYYHBIHN S3bIK B KAUECTBE CPEJCTBA MPU padOTe ¢ OMOIOrMYecKO HHPOpMalUen: MPUMEHATh XUMUYECKUE,
(duznyecKkue 1 MaTeMaTUYeCKUE 3HaKU U CUMBOJIBL, (POpMYJIbl, a00peBUaTypy, HOMEHKIATYPY, UCIIOIb30BaTh U IPEOOPa30BbIBATH
3HAKOBO-CUMBOJINYECKHE CPEICTBA HATJIAIHOCTH;

BJIa/IETh HaBbIKAMU PAClO3HABaHUS U 3alIUThl HH(pOpMaLK, HH(HOPMALIMOHHON O€30MMaCHOCTH JTMYHOCTH.

KomMMyHHKaTHBHBIE YHUBEpCAIbHbBIE YUEOHbIE IEHCTBUS

OOwienue:

OCYIIECTBJISATh KOMMYHHUKAIIMH BO BceX chepax *KU3HU, AKTUBHO y4aCTBOBATh B IMAJIOre WU AUCKYCCUU MO CYLIECTBY 00CyX/1aeMOil
TE€MbI (YMEHHUE 3a/1aBaTh BONPOCHI, BHICKA3bIBATh CYKJICHHS OTHOCUTENILHO BBIMIOJHEHUS MTPeAJiaraeMoil 3a1auu,

YUUTBIBATh UHTEPECHI U COTJIACOBAHHOCTh MO3UIUHI APYTUX YYACTHUKOB JIUAJIOTa UM IUCKYCCHH);

pacno3HaBaTh HeBepOaJIbHbIE CPEACTBA OOLIEHNUS, TOHUMATh 3HAYEHUE COLIMAIBHBIX 3HAKOB, MPEANOCHUIOK BOSHUKHOBEHHUS
KOH(DJIMKTHBIX CUTYallUl, YMETh CMSTYaTh KOH(JIUKTHI U BECTU MEPETOBOPHI;

BJIAJETh PA3JIMYHBIMU CIOCOOaAMU OOLIEHUS U B3aMMOJICUCTBHS, TOHUMATh HAMEPEHUS IPYTUX JIIOJIEH, TPOSBIIATh YBAKUTEILHOE
OTHOLIEHHUE K COOECeTHUKY U B KOPPEKTHOH opme PopMyIHUpOBATH CBOU BO3PAKEHHUS;

pPa3BEPHYTO U JJOTMYHO HU3JIaraTh CBOIO TOUKY 3PEHMS C UCIOJIb30BAHUEM SI3bIKOBBIX CPEACTB.

CoBMecTHasI 1€ATEIBHOCTD:

NOHUMATh U UCTOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U MHAUBUAYAIbHON padOThI MPU PELICHUH OMOJIOTHYECKON MTPOOIIEMBI,
000CHOBBIBAaTh HEOOXOAMMOCTh MPUMEHEHHS TPYIIIOBBIX (OPM B3aMMOJEHCTBHS MPHU peLICHUH yaeOHOM 3a/1auH;

BbIOMpATh TEMATUKY U METO/bI COBMECTHBIX ACHCTBHI C yU4ETOM OOIIUX HHTEPECOB M BO3MOKHOCTEN Ka)XI0T0 WIEHA KOJIJICKTUBA;
IPUHUMATh LEIH COBMECTHOM AESATENBHOCTH, OPraHU30BbIBATh U KOOPMHUPOBATH AEUCTBUS 1O €€ JOCTHKEHUIO: COCTABJIATh IUIAH
NEHCTBUM, pacpeaessaTh PO ¢ yYETOM MHEHUH YYaCTHUKOB, 00CYKJ1aTh pe3yJIbTaThl COBMECTHOM pabOThI;
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OICHHUBATDL KAYCCTBO CBOCTO BKJIdJd U KAXKAOI'O YHaCTHHKA KOMaHbI B O6IHHﬁ PE3YIIbTAT I10 pa3pa60TaHHBIM KPpUTCPUAM,
npeajiaraTb HOBBIC IIPOCKTHI, OOCHNUBATL UJICH C ITO3UIINHN HOBU3HbI, OPUTUHAJIbBHOCTH, HpaKTquCKOﬁ 3HAaYUMOCTH,
OCYHICCTBIIATH ITO3UTUBHOC CTPATCIHYCCKOC ITOBCACHHUC B PA3JIMYHBIX CUTYAlHUAX, IIPOABJIATE TBOPUCCTBO U B006pa)K€HH€, OBITH
NMHHUIIWMAaTUBHBIM.

PerynaruBHble yHUBEpCaabHble YU€OHbBIE AEHCTBUS

Camoopranuzanus:

UCITI0JIb30BaTh OMOJOTMYECKHUE 3HAHUS JJI BBISBIICHUS MMPOOJIEM U UX PELICHUS B )KU3HEHHBIX U YUEOHBIX CUTYyalUsIX;

BBIOMPATh Ha OCHOBE OMOJOTUYECKUX 3HAHUI LIEJIEBbIE U CMBICIOBBIE YCTAHOBKU B CBOUX JCUCTBUSAX U MOCTYNKAX MO OTHOLIEHUIO K
KUBOU IPHUPOJIE, CBOEMY 30POBbIO U 3JOPOBbIO OKPYKAIOILIHUX;

CaMOCTOSITENIBHO OCYILECTBIIATH I03HABATEIBHYIO JEATEIBHOCTD, BBISBIATH MPOOJIEMBI, CTABUTh U (POPMYIHPOBATH COOCTBEHHbBIE
3a/la4i B 00pa30BaTENbHOMN IESITEIbHOCTU U )KU3HEHHBIX CUTYaLIUAX;

CaMOCTOSITEJIbHO COCTABJISITh IIJIaH PELICHUs TPOOJIEMBI C YIETOM UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEN U
MPEANIOYTCHUM;

JaBaTh OLEHKY HOBBIM CUTYaLlUsIM;

paciupsaTh paMKH1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JieJ1aTh OCO3HAHHBIM BHIOOD, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD 3a PEIICHUE;

OLICHUBATh MPUOOPETEHHBIN ONBIT;

croco0CTBOBATH (POPMUPOBAHUIO U POSBICHUIO IIIMPOKOHN SPYAUIIMHU B pa3HbIX 00JACTAX 3HAHUM, TOCTOSIHHO MOBBIILIATH CBOM
00pa3oBaTeNbHbIN U KYJbTYPHbIA YPOBEHb.

CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYallMsIM, BHOCUTh KOPPEKTUBBI B ICSITEIbHOCTb, OLICHUBATH COOTBETCTBUE PE3YJIbTATOB LIETSIM;
BJIAJ€Th HABBIKAMU MTO3HABATEIILHON Pe(IIEKCUU KaK OCO3HAHMS COBEPIIAEMBbIX JEHCTBUN U MBICIIUTEIBHBIX MTPOLIECCOB, UX
pe3yJabTaTOB U OCHOBAHUMN, UCIIOIb30BATh MPUEMBI PEPIICKCHH ISl OLEHKU CUTYalluH, BBIOOpA BEPHOTO PELICHMUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PELIEHUS 110 UX CHU)KEHUIO; TPUHUMATh MOTUBBI U apIYMEHTHI IPYTUX IIPH
aHaJIM3€ Pe3yJIbTaTOB ACATENbHOCTH.

[TpunsiTue cedst u npyrux:

IPUHUMATH ce0sl, MTOHUMAs CBOM HEIOCTATKH U JJOCTOMHCTBA,

IPUHUMATh MOTHBBI U @PIYMEHTHI IPYTUX MPU aHATIM3€E PE3YIbTATOB IE€ATEIBHOCTH; IPU3HABATh CBOE MPABO U MPABO APYIUX HA
OIIIMOKMU;

23



Pa3BUBATH CITOCOOHOCTH TOHUMATh MHUD C IMO3UTHHN APYIOro 4CJI0BCKaA.

[MPEIMETHBIE PE3YJIbTATEI

[IpeameTHbie pe3ynbTathl ocBoeHus nporpamMmmbl COO mo 6uosoruu Ha 6a30BOM ypOBHE BKJIIOYAIOT crielupuyecKue s yueOHOro
npenMmera «buonorus» HayyHble 3HaHUS, YMEHUS H  CIOCOOBl  JEHCTBUA 1O  OCBOEHUIO, HHTEPIPETALMH U
peoOpa30BaHUIO 3HAHUMN, BUABI IEITEILHOCTHU IO MOJIyYE€HHIO HOBOTO 3HAHUS U MPUMEHEHUIO 3HAHUM B Pa3IMUHBIX YYEOHBIX
CUTYaIUsIX, & TAK)KE B PEAIbHBIX )KU3HEHHBIX CUTYalUsiX, CBI3aHHbBIX C Onosorueil. B nmporpamMme npeamMeTHbIe pe3yiabTaThl
MPEACTABIICHBI IO TOJ1aM 00YyYEHUS.

[IpeameTHbIE pe3ysbTaThl OCBOCHMS yueOHoro npeamera «buonorus» B 10 knacce

JOJDKHBI OTPaXKaTh:

c(OpPMUPOBAHHOCTh 3HAHUI O MECTE U POJIM OMOJIOTUHN B CUCTEME HAyYHOT'O 3HAHUs €CTECTBEHHBIX HayK, B (HOpPMHPOBaHUU
COBPEMEHHOM €CTECTBEHHO-HAYYHOUM KapTUHBI MUpa U HAYYHOTO MUPOBO33PEHMSI, O BKJIa/I€ POCCUNCKUX U 3apyOeKHBIX YUEHBIX -
OuoNoroB B pa3BUTHE OHOJOTMH, (YHKIUMOHAJIBLHOW TI'PAaMOTHOCTH 4YeJIOBEKa Ui PEIlEeHUs )KU3HEHHBIX 3a7ay;

YMEHHE PacKpbIBaTh COJEpKaHNuE OUOIOTMYECKUX TEPMUHOB U MOHSTUN: XKU3Hb, KJIETKa, OpraHu3M, MeTa00sn3M (0OMEH BELIeCTB U
IpeBpalIeHUE SHEPTUH ), TOMEOCTa3 (CaMOPEryJIsLus), ypOBHEBask OpraHU3als )KUBbIX CHUCTEM, CAMOBOCIIPOU3BEICHHE
(perpoyKuHs), HacJaeACTBEHHOCTh, N3MEHYMBOCTD, POCT U Pa3BUTHE;

yMEHUE U3laraTb OMOJIOrHYeCKre TEOpUH (KIETOYHAsl, XPOMOCOMHAs!, MyTallUOHHAs, IEHTPAJIbHASI IOTMa MOJIEKYJISIPHOU OMOJIOTHN),
3akoHbl (I'. Mengens, T. Moprana, H.I1. BaBusnoBa) u yuenus (0 HeHTpax MHOTO00pa3us U MPOUCXOXKIECHUS KYJIbTYPHBIX PACTEHUMN
H.W. BaBunosa), onpenenstb rpaHUIIbl UX MPUMEHUMOCTHU K dKUBBIM CUCTEMAM;

yMEHUE BIaJIeTh METOJAAMH HAay4HOrO0 IMO3HAaHUS B OHMOJOTMU: HAOIIOJAEHUE U ONMCAHUE KUBBIX CUCTEM, ITPOLIECCOB U SABJICHUI,
OpraHu3alys 1 MPOBEAECHUE OMOJOTUYECKOT0 SKCIIEPUMEHTA, BbIJIBUKEHUE THUIOTE3bl, BBISIBICHUE 3aBUCUMOCTH MEXKTY
UCCJIeyEMbIMU BETUUMHAMU, OOBSICHEHUE TIOJYYEHHBIX PE3YyJIbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX MMOHSATUHN, TEOPUH U 3aKOHOB,
YMEHUE JENIaTh BBIBOJbI HA OCHOBAHUH TOJYYEHHBIX PE3YJIbTaTOB;

YMEHUE BBIICIATh CYIIECTBEHHBIE NPHU3HAKH BHPYCOB, KIIETOK NPOKAPUOT U 3YKAPUOT, OJHOKJIETOYHBIX 1 MHOTOKJIETOYHBIX
OpraHU3MOB, OCOOEHHOCTH MPOIIECCOB: 0OMEHa BEUIECTB U MPEBPALCHUS SHEPTUHU B KJIETKE, JOTOCHHTE3a, IUIACTUYECKOTO U
HEPreTHYECKOro 0OOMeHa, XEMOCHHTE3a, MUTO03a, MeH03a, OIJI0J0TBOPEHHUS, PA3MHOKEHUS, MHIUBUYaJIbHOTO PAa3BUTHS OpraHU3Ma
(oHTOTEHER);

YMEHHE MPUMEHSTH MOJTYYSHHbIE 3HAHUS 17151 OOBSICHEHHUS OMOJIOTUYECKUX MPOLIECCOB U SBJICHUH, JIJIsl IPUHATHS MPAKTUYECKUX
pelLIeHNI B IOBCEITHEBHOM JKHU3HHU C LENIBbIO 00ecTeueHus: 0€3011aCHOCTH CBOETO 37J0POBbs U 3/10POBbsl OKPYKAIOLIUX JTHOAEH,
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cOOII0ICHHSI HOPM IPaMOTHOI'O ITOBE/IEHUS B OKPYKaroIle MPUPOIHON cpesie, MOHUMaHUE HEO0XOJUMOCTH UCTIOIb30BaHUS
JOCTHUKEHUM COBPEMEHHOM OMOJIOTUY U OMOTEXHOJIOTUI JJIs1 PALIMOHAIIBHOTO IPUPOOTI0Ib30BaHMS;

YMEHHE PEIIaTh AIEMEHTAapPHbIE TEHETUUECKHE 3a/1a4yll HA MOHO- U IMTHOPUAHOE CKPELIMBaHUE, CLIETNIEHHOE HACIeJOBaHHE,
COCTaBJISATh CXEMbI MOHOTMOPUHOTO CKpPEIIMBAHMSI ISl IPEACKa3aHUsl HAaclIeJOBaHUs IPU3HAKOB y OPTraHU3MOB;

YMEHHE BBITIONHSATH JIA0OpATOPHBIC U MPaKTUYECKHE padOoThI, COOI0IaTh MpaBuiia Mpu padoTe ¢ yueOHBIM U TaO0OPaTOPHBIM
obopynoBaHUEM;

YMEHHE KPUTUYIECKH OIEHUBATh M HHTEPIPETUPOBATH MHPOPMAITHIO OMOIOTHUECKOTO COJEPKaHuUs, BKIIOYAIONIYIO TICEBIOHAYYHbIC
3HAHUWS U3 Pa3IMYHBIX UICTOYHUKOB (CpeICTBA MACCOBOM MH(POPMAIINH, HAYIHO-TIOMYJIIPHBIE MaTEPHUAIIBI), STUYECKUE aCTIEKTHI
COBPEMEHHBIX MCCIIEOBAHNN B OMOJIOTHH, METUITNHE, OMOTEXHOIOTHH;

yMEHUE CO37aBaTh COOCTBEHHBIE MMCbMEHHBIE U YCTHBIE COOOIIEHUS, 0000111ast OMOJIOTHYECKYI0 HH(POPMALIMIO U3 HECKOJIBKHX
UCTOYHUKOB, TPAMOTHO MCII0JIb30BAaTh NOHSITUWHBIN anmapaTr OMOJIOTUY.

[IpenmeTrHble  pe3ynbTaThl OCBOEHHUA ydeOHoro mnpeamera «buosorus» B 11 kiiacce HOMKHBI OTpaXkaTh:
c(OpMUPOBAHHOCTH 3HAHUI O MECTE U POJIU OMOJIOTUN B CUCTEME HAyYHOTO 3HAHMS €CTECTBEHHBIX HAyK, B (DOPMUPOBAHUU
COBPEMEHHOM €CTeCTBEHHO-HAYYHOM KapTUHBI MUpa U HAyYHOTO MUPOBO33PEHUS, O BKJIa/1€ POCCUNCKUX U 3apyOEKHBIX YUEHBIX -
OMOJNIOroB B pa3BUTUE OWOJIOTWH, (YHKIMOHAJIBHOW TI'PAMOTHOCTH 4YeJIOBEKa Ui PEIlEeHUs KU3HEHHBIX 33/1a4;

YMEHHE PacKpbIBaTh COJEpKaHNuEe OMOIOrMYECKUX TEPMUHOB U MOHSTUNA: BUJ, TOMYJISALUSA, T€HO(OH, IBOJIOLHUS, ABIKYIINE CUITbI
(bakTOpHI) PBOIIOIMHU, TPUCIIOCOOICHHOCTh OPraHU3MOB, BUJI000pa30BaHUE, SKOJIOTHUYECKUE (PAKTOPhI, IKOCUCTEMA, TPOAYLICHTHI,
KOHCYMEHTBI, PEAYLIEHTHI, LIETIH MUTAHUS, SKOJIOTHYECKas MUpaMuia, OMOreoleHos3, ouocdepa;

YMEHHE M3Jlarath OMoJorndeckue Teopun (3BomonnoHHas Teopus Y. JlapBruHa, CHHTeTHYECKas: TEOPHSI SBOIOINH ), 3aKOHBI U
3aKOHOMEPHOCTH (3apojsiiieBoro cxoactea K.M. bapa, yepenoBanus riaBHbIX HanmpasiaeHuil u mytei sBomonuu A.H. Cesepiiona,
yuenus o 6uocdepe B.W. Bepraackoro), onpeaensTs rpaHUIbl UX TPUMEHUMOCTH K KUBBIM CHCTEMAM;

YMEHHE BIIQJICTh METOJaMH HAyYHOTO TO3HaHHWS B OWOJOTHH: HAOJIOIEHUE M OMTUCAHKE KUBBIX CUCTEM, ITPOIIECCOB U SBICHUH,
OpraHM3alys U MPoBeIeHNuEe OUOIOTUYECKOTO SKCIIEPUMEHTA, BHIJIBUKEHHUE THIIOTE3bI, BBISIBICHHE 3aBUCIMOCTH MEXTY
UCCIIETyeMbIMHU BEIMYMHAME, 00BACHEHHUE MOJTYUYCHHBIX PE3YJIbTaTOB, UCIIOIb30BAHHBIX HAYUYHBIX IOHATUN, TEOPHUM U 3aKOHOB,
YMEHHE JIeNIaTh BbIBOJIbI HA OCHOBAHUU MOJIYUYEHHBIX PE3YJIbTaTOB;

YMEHHE BBIACIATH CYIECTBEHHbIC IPU3HAKU CTPOCHUSI OMOJIOTHYECKUX OOBEKTOB: BUJOB, MOMYJISIHMI, MPOIYIIEHTOB, KOHCYMEHTOB,
penyIeHTOB, OMOT€O0IEHO30B U HIKOCHCTEM, OCOOCHHOCTH MPOIIECCOB: HACIEICTBEHHON N3MEHYMBOCTH, ECTECTBEHHOTO 0TOOPAa,
BUJI000pa30BaHusl, MPUCIIOCOOIEHHOCTH OPTraHU3MOB, IEHCTBUS SKOJOTHYECKUX (DAKTOPOB HA OPraHU3MBbI, IEPEHOCA BEIIECTB U
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MOTOKA YHEPTUH B IKOCUCTEMAX, AaHTPOIIOTEHHBIX U3MEHEHHUH B DKOCHUCTEMaX CBOE MECTHOCTH, KPYrOBOPOTa BEIIECTB U
OMOreoXMMHUYECKUX IIUKIIOB B Onocdepe;

yMEHUE IPUMEHSTH NMOJIYYCHHbIC 3HAHUS 711 00bSICHEHHS] OMOJIOTHYECKUX MPOIECCOB U SIBJICHUM, JIsi MPUHATHUS TPAKTUYECKUX
penieHnil B TOBCEAHEBHOM JKU3HU C 1IEJIbI0 00ecredeHus: 0€30MacHOCTH CBOETO 3/I0POBbS U 3/I0POBbS OKPY>KAIOIIUX JIIOJIEH,
COOJIOICHHSI HOPM IPaMOTHOTO MTOBEICHHUS B OKPYKAIOIIEH MPUPOIHOI cpesie, MOHUMaHUe HEOOXOJUMOCTH UCTIOIb30BaHUS
JTOCTHKEHUM COBPEMEHHOM OMOJIOTUH ISl PAlIMOHAIBHOTO MTPUPOIOTIOIB30BAHUS;

YMEHHE PEeIIaTh JIeMEHTapHbIE OMOIOTUYECKUE 3a]a4i, COCTABIISITh CXEMBI IIEPEHOCA BEIIECTB U YHEPTHH B SKOCUCTEMaXx (1IeTH
NUTaHUA);

YMEHHE BBITIONHSATH JIA0OpATOPHBIC U MPaKTUYECKHEe pabOoThI, COOI0IATh MpaBuia Mpu padoTe ¢ y4eOHBIM 1 1a00PaTOPHBIM
000py/I0BaHUEM;

YMCHHUC KPUTHUYCCKH OLICHUBATh U HHTCPIIPCTUPOBATDH I/IH(I)OpMaHI/II-O OMOJIOTHYECKOrO COACPIKaHMA, BKIIFOUAIOITYIO IICCBJOHAYYHBIC

3HAHUS U3 Pa3TUYHBIX HICTOYHUKOB (CpeICcTBa MacCOBOM MH(OpMaIuK, HAYYHO-TIOMYJISIPHBIE MaTepHalibl), paCCMaTPUBAThH
rI100abHBIEC SKOJIOTHYECKUE MTPOOIEMbI COBPEMEHHOCTH, (POPMUPOBATH IO OTHOIIICHUIO K HUM COOCTBEHHYIO MO3UIIHIO;
yMEHUE co37aBaTh COOCTBEHHBIC MMCbMEHHBIC U YCTHBIE COOOIICHUS, 0000111ast OM0IOTHYECKYI0 HH(POPMAIIMIO U3 HECKOJIBKHIX
MCTOYHUKOB, TPAMOTHO UCIOJIb30BaTh MOHSITHIHBIN armapaT OUOJI0THH.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
HaumenoBaunue
Ne KommuectBo OCHOBHBIE BUIBI IEITEILHOCTA
pa3zeiioB U TEM [IporpammHoOe conepkaHue
n/n 4acoB oOy4Jaronmxcs

y4eOHOro npeIMeTa

Tema 1. buoJsiorusi Kak HayKa

YKUBOU IPUPOJIBI

(HabJsroieHre, SKCTIEPUMEHT, ONTMCAHMUE,
U3MepeHue, Kiaccuukanus,
MOJICJTUPOBAHUE, CTATHCTHYECKAs
00paboTKa TaHHBIX).

Jemoncmpayuu:

1.1 | buonorus B cucteme 1 buonorus kak Hayka. CBs3u OHOIOTUU PackpbIBaTh cofepkaHue TEPMUHOB U
HayK C O0IIECTBEHHBIMU, TEXHUUECKUMHU U MOHATUI: HAYYHOE MUPOBO33PEHUE,

IPYTUMHU €CTECTBEHHBIMU HayKaMH, Hay4JHas KapTHHA MUPA, HAYYHbII METOJ,
¢unocodueid, penuruen, STUKOM, I'HIIOTE3a, TCOPHs, METOBI
5CTETHKOM U paBoM. Ponb Guonoruu HCCICAOBAHHA.
B (hOPMHPOBAHIH COBPEMEHHOI HAYTHOI XapakTepu3oBaTh OMOJIOTHIO KaK HAYKY,
KapTuHbl MUpa. Crucrema OMOIOTHYECKUX ZETI\;EEZHHHE ;ﬂza?zﬂﬁeiii;iimb
HayK. pazziesnbl OMOJIOTHH B COOTBETCTBUE
Aemoncmpayuu: C 00BEKTAMH H3YYECHHUS.
Hopmpemei. 1. lapsun, I'. Menpen, HaspiBaTh BakHeMIIME OTPACIH
H. K. Konbuos, Jix. Yorcon n ®. Kpux. | 516 norymecknx snanmii n 3a/1a4H,
Tabnuywl u cxemwvi: «MeTOIbI TO3HAHUS crosme niepes 6uonorueit XX b.
KUBOU MPUPOIBI»

1.2 | Meroasbl mo3HaHUs 1 Mertonabl NO3HAHUS KUBOU TPUPOIBI PackpbiBaTh copepxaHue TEPMUHOB U

MOHATUM: HAYYHBIA METOJI, METOBI
HCCIICIOBAHUS.

XapakTepu30BaTb OCHOBHBIC METObI
MTO3HAHMS )KUBOW MPUPOIbI: HAOIIOICHHE,
AKCIIEPUMEHT, ONKUCAHUE, U3MEPEHNUE,
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Tabauywl u cxemwvt: «MeTOABITO3HAHUS
YKUBOW MPUPOIBI».

Jlabopamopnwle u npakmuyeckue
pabomol:

[IpakTrueckas padora Ne 1.
«cnonb30BaHUE pa3NIMYHBIX METOI0OB
IPU U3y4eHUH OUOTOTHYECKUX
00BEKTOBY

KJIacCU(UKaLusi, MOJECIUPOBAHHE,
cTaTHCTUYeCKasi 00paboTKa JaHHBIX

HToro uacoB o teme

2

Tema 2. dKuBble cucreMbl U

X OpraHu3anus

2.1

buonornueckue
CHUCTEMBI, IPOLIECCHI
Y UX U3YYEHUE

1

XKuBble cuctemMbl (OMOCHCTEMBI) KakK
MpeAMET U3y4eHHsI OUOJIOTUH.
OTnuyue )XKUBBIX CUCTEM

OT HEOPTaHUYECKOW ITPUPOJIBI.
CBoiicTBa OMOCUCTEM U UX
pazHoobOpasue.

YpoBHU opranuzanuu OHOCUCTEM:
MOJIEKYJISIPHBII, OpraHOUIHO-
KJIETOYHBIN, OPTaHU3MEHHBIM,
NOMYJISIIUOHHO-BUI0BOMH,
AKOCHUCTEMHBIN (OMO-T€OIEHOTHYECKUHN),
OounocdepHbI.

Hayxwu, nuzyyatorniye OMocucTeMsl
Ha pa3HbIX YPOBHSIX OpPraHU3aIUU.
Jemoncmpayuu:

Tabauywl u cxemwvl: «OCHOBHbBIE
MIPU3HAKY JKU3HW», «Y POBHU

PackpbiBaTh cojiep;kaHUE TEPMUHOB U
TIOHSATHM: CHCTEMa, OMOJIOTHYCCKas
CHUCTEMA, DJIEMEHTBI CUCTEMBI, CTPYKTYpa
OMOCHCTEMBI, CBOMCTBA )KMBBIX CUCTEM,
0oOMEH BEIIECTB, Pa3MHOXEHUE, POCT,
pa3BUTHE, HACIIEICTBEHHOCTb,
HM3MEHYUBOCTb, PA3APAKUMOCTD,
SHEPro3aBUCUMOCTh, YPOBHU
OpraHM3alliy KU3HU (OMOCUCTEM).
XapakTepu3oBaTh MPUHITUTIBI
OpraHu3ali OMOCUCTEM: OTKPBITOCTD,
BBICOKAs yIOPSAI0YEHHOCTb,
CaMOpETYJISILUS, UEPAPXUYHOCTD.
IlepeuncnsaTs yHUBEpCAIBbHBIE CBOMCTBA
KUBOTO: €IMHCTBO XUMHYECKOTO
COCTaBa, pa3IpaKUMOCTh, JBUKECHHUE,
rOMEe0CTa3, pOCT U Pa3BUTHE,
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OpraHM3alK KUBOUIPUPOIBD).
Mopens monekynsl JTHK

HAaCJIEICTBEHHOCTD, H3MEHUYNBOCTD,
ABOJIIONMS (MIPUCTIOCOOICHUE

K U3MCHSIONIUMCS YCIIOBHSIM).
[TpuBoANTH MpUMEPHI OHOCHUCTEM
Pa3HOTO YPOBHS OpPTaHHU3AIUN U
CpaBHMBATh MPOSIBICHUS CBOWCTB
’KUBOTO Ha Pa3HBIX YPOBHSIX.
XapakTepru30BaTh OCHOBHBIC ITPOIIECCHI,
MPOTEKAIOIHE B OMOCUCTEMAX:

0OMEH BEIIEeCTB U MPEBpaIlCHHUE
DHEPTUH, CAMOBOCITPOU3BEICHHE,
CaMOPETYJISLINS, Pa3BUTHE.

CoOmronath mpaBuiia 0epekKHOTO
OTHOIICHHS K XKHUBOU TPUPOJIC

HToro uacoB o teme

1

Tema 3. XuMu4eckuii cCOCTaB U CTPOEHHUE

KJICTKH

3.1

XUMHYECKHUH COCTaB
KieTku. Boma u
MHHEpPAJIbHbBIEC COJU

1

XHUMHUYECKHUHN COCTaB KJIECTKH.
XHUMHUYECKUE DJIEMEHTHI:
MaKpO3JIEMEHThI, MUKPOJJIEMEHTHI.
Bopa u MmuHepanbHbIe BEllleCTBA.
OYHKIUY BOABI U MUHEPATbHBIX
BeliecTB B kieTke. [loanepxanue
OCMOTHYECKOro Oajranca.
Jemoncmpavuu:

Juacpammsr: «Pactipenenenue
XUMHUYECKHUX DJIEMEHTOB B HE)KHUBOMU
npupone», «PacnpeneneHne XuMUYECKIX

PackppiBaTh cofiepkaHre TEPMHHOB

Y TIOHSITHIA: DJIEMEHTHI-OMOTEHBI,
MaKpOAJIEMEHTBI, MUKPOAJIEMEHTHI;
MUHEpaJIbHBIC BEIIESCTBA, MOJICKYJIa
BOJIbI KaK JIUTIOJIb, BOJAOPOHBIE CBSI3H;
ruApodUIbHBIE U THAPOPOOHBIE
BEIIECTBA.

JlokaspIiBaTh €IMHCTBO JIEMEHTHOTO
coCTaBa KakK OJTHO U3 CBOMCTB JKUBOTO.
PacmipenensiTh XUMHUYECKUE IIEMEHTHI
0 TPyMIaM B 3aBUCUMOCTH

29



AJIEMEHTOB B )KMBOM IIPUPOJIEN.
Tabauywvl u cxemwr: «Ilepuonnueckas
Ta0JIMIA XUMUYECKUX DJIEMEHTOBY,
«CTpOECHHEMOJIEKYIIBI BOJIBI»

OT KOJIMYCCTBCHHOI'O IIPCACTABUTCIILCTBA
B OPraHnu3Me; XapaKTCpu30BaTh POJIb
OTACIBHBIX 3JICMCHTOB.

BrISBIATE CBSA3B MCXKIY COCTAaBOM,
CTPOCHHUCM MOJICKYJIbI XUMHUYCCKOT'O
COCOIHMHCHUA U CTO ®YHKHHHMH B KJICTKC

3.2 | benku. CoctaB u benku. CoctaB u cTpoeHue 0eIKoB. PackpbiBaTh cojepxaHue TEPMUHOB U
CTpOCHHE OEIKOB AMMHOKHCIIOTBI — MOHOMEPHI OCITKOB. MOHATUMN: OEJIKH, TTIOJTUMEPHI, MOHOMEDHI,
Heszamenumeble 1 3aMeHUMBbIE AMUHOKUCJIOTHI, TICTITUIHAS CBSI3b,
AMUHOKHCIIOTHI. AMUHOKHUCIIOTHBIN NOJIMNENTHI, JeHATYPALIUSL.
COCTaB. YPOBHU CTPYKTYpHI OCITKOBOU Xapaktepu3oBaTh OITKH KakK KJ1acc
MOJIEKYJIbI (TIepBUYHAs, BTOPUYHAS, OpraHUYECKUX COCTUHEHUN;
TPETUYHAs U YETBEPTUYHAS CTPYKTYpa). | KIACCU(PHUIIUPOBATH X MO CTPOCHUIO
XUMHUYECKHE CBOMCTBA OEIIKOB. (rmoOynsipbie U GUOPHILISIpHBIE OCIKN),
buonornueckue GyHkimm 6eIKOB. MEPEUYUCIATh U XapaKTEPU30BaTh
Jemoncmpavuu: (GyHKIIUU OEIKOB
Tabauyvt u cxemol: «CTpoeHue
MOJIEKYJTBI OEJIKaY.
Obopydosanue: CBETOBOM MUKPOCKOII,
MUKpOTIperapaThl
3.3 | ®epMeHTHI — depMeHTHI — OMOJIOTUYECKHE PackpeiBath comepxaHue TEPMUHOB H
ouonornyeckue KaTaJIn3aTOPHI. MOHATHI: JEPMEHTHI, aKTUBHBIHN TIEHTD,
KaTaJIn3aTOPBI Crpoenue (hepMeHTa: aKTUBHBIN LIEHTp, | CyOCTpaTHas cCeln(UIHOCTb,

cyOcTpatHas crienu(puIHOCTb.
KodepmenTsl. ButamuHs.
Otnuuns GpepMeHTOB

OT HEOPTaHWYECKUX KaTaIn3aTOPOB.

Ko(hepMeHTHI, OEITKHU-aKTUBATOPHI U
OENKU-UHTUOUTOPBI.

VYKa3pIBaTh OTIN4US (HEPMEHTOB

OT HEOPTaHUYECKUX KaTaIu3aTOPOB.

30



Hemoncmpayuu:

Tabauyer u cxemor: «CtpoeHue
depmeHTay.

Obopyoosanue.: 000pyI0BaHUE
JUTSI TIPOBEJICHUST HAOIIOICHU,
U3MEpPEHUI, SKCIIEPUMEHTOB.
Jlabopamopnvie u npakmuueckue
pabomur:

JlaGoparopnas padota Ne 1. «M3yuenue
KaTAIMTUYECKON aKTHBHOCTH
(dbepMeHTOB (Ha IpUMEPE aMHJIa3bl
WJIM KaTaas3bl)»

OOBACHATH poJib (PEepPMEHTOB

B ()yHKIIHOHHUPOBAHUU KHUBBIX CHCTEM,
B IIPOMBIIIJICHHOCTH, B METUIIHE,

B MOBCEIHEBHOW KHM3HH YeJIOBEKa

3.4

YrneBoanl. JInnmmuasl

VYrieBoibl: MOHOCaxapuibl (TIH0KO34,
prbo03a u ae30kcuprdo03a), Tucaxapuasl
(caxapo3a, JJakT03a) U MOJIKCaXapHibl
(kpaxmaJ, TIIMKOreH, 1eJUTI0J103a).
buonornueckue hyHKIIUN yTIEBOIOB.
JIMmuapl: TPUTIIALICPUIBI,
dbocdonunuibl, CTEpOUIbIL.
IMunpodumnbpHO-THIPOPOOHBIE CBOKCTBA.
buonornueckne QpyHKITUN JTUITHIOB.
CpaBHEHHE YTJIEBOJIOB, OCIIKOB H
JUTMUAO0B KaK UICTOYHUKOB DHEPTHH.
JHemoncmpayuu:

Tabnuywvl u cxemol.: «YTIEBOIBI,
«JInnuaen.

Obopyodosanue: 060pyI0BaHUE

PackpoiBath copepkanrie TEPMUHOB U
MTOHATHI: YTJIEBOIbI, MOHOCAXAPH/IBI,
JUcaxapu/Ibl, TOJIMCAaXapyibl, TIIFOK03a,
pubo3a, ae30Kkcuprdo3a, caxaposa,
JAKTO3a, MaJIbTO3a, IEJUII0JI03a
(keT4arka), Kpaxmal, TITMKOTeH;
JUTUBI, TPUTIUIEPUAB! (KHPBI, Maca),
dbochomumubl, CTEPOUIBI.
XapakTepu30BaTh YIIICBOIbI, JIUITH]IBI
KaK KJIACCOPTaHWYECKUX COCIUHECHUU.
KnaccuduimpoBath yrieBo bl U JIATTHABI
10 CTPOCHUIO; TTEPEUUCIIATh QYHKITUN
YTIIEBOJIOB W JIUTIUIOB.

CxeMaTnyecku U300paxkaTh CTPOCHUE
MOJIEKYJI YTJIEBO/IOB, JIUIIUIOB
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JUISl IPOBEICHUST HAOII0ICHU,
U3MEpPEHUI, IKCTIEPUMEHTOB

3.5 | Hyknennossie Hyxneunossie kucnorsl: JJHKu PHK. PackpeiBaTh conepkaHve TEPMUHOB U
KUCIOThI. AT® Hyxieorniel — MOHOMEDBI MOHATUHN: IE30KCUPUOOHYKIICHHOBAs
HYKJIEMHOBBIX KHCIJIOT. CTpoeHue u kucnota (JJHK), pubonyknennosas
dbynkiuu JIHK. Ctpoenue u pyHkiuu kuciota (PHK), nykneorun,
PHK. AT®: ctpoenue u GyHKIUH. MOJIMHYKJICOTUIHAS LIETTh
Jlemoncmpavuu: (OJIMHYKJICOTHT), KOMIIJIEMEHTAPHOCTb,
llopmpemuwi: k. Yorcon, ®. Kpuk, ¢bynkuuu JIHK (xpanenue u nepegayda
M. Yunkunc, P. ®pankivH. HaCJIEJICTBEHHOW MH(OpMAIUN); BUIIBI
Tabauysl u cxemol: PHK (undopmanmonHas, TpaHCopTHas,
«Hyxneunossie kucnotsl; JJTHK», pubocomaibHas); aaeHo3uHTpudocdar
«buocuntes 6enka», «CTpoeHue (AT®), makpospruyeckas CBS3b.
MouteKyJsibl ATD». XapakTepu3nupoBaTh HYKJICHHOBBIE
Obopydosanue: CBETOBOW MUKPOCKOII, KHCJIOTBI KAK XUMUYECKUE COETMHEHUS U
MUKpOIpenapaThl HOCHUTEJIH HACIEACTBEHHON
uHdopmaIuu.
OTmeuaTh 0COOEHHOCTH CTPOCHUS
MoJIeKyJ1 HykienHoBbIX kucioT (JJHK,
PHK) u ATO.
CxemaTHuecku U300paxkaTh CTPOCHHUE
HYKJICOTHUJIOB, MOJIEKYJI HYKJIEHMHOBBIX
kucior, ATO
3.6 | Uctopus u meToapl [uronorust — HayKa O KIIETKE. PackpbIBaTh cosepKaHUE TEPMUHOB U

U3YYEHUS KIIETKH.
Knerounas teopus

Kiterounas treopust — npumep
B3aMMOJCHCTBUS UaeH U (HaKTOB
B HAYYHOM ITO3HAHUH.

IIOHATHUM: KJIETKA, [IUTOJIOTUS;
PaCKpBIBaTh COJIEPIKAHUE ITOJI0KEHUN
KJIETOYHOHN TEOPUH.
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MeToapl U3y4eHHS KICTKH.
Hemoncmpayuu:

Ilopmpemur:

A. Jleenryk, P. I'yk, T. llIBaHH,

M. lInennen, K. bap, P. Bupxos.
Obopydosanue: CBETOBOM MUKPOCKOII,
MUKpOIpenapaTbl paCTUTEIbHBIX,
KUBOTHBIX HOAKTEPHATBHBIX KIIETOK;
PUCYHKHU ¢ MUKpodoTorpadusimu

KJICTOK, ITOJYYCHHBIC C IIOMOIIBIO
CBCTOBOI'O U JJICKTPOHHOI'O MHKPOCKOIIa

[lepeuncraTh u XapakTEepPU30BaTh
OCHOBHBIC METO/IbI U3YICHUS KICTKHU:
(IpUTOTOBIICHUE CPE3OB,

OKpaITMBaHUE, MUKPOCKOTIMPOBAHHE,
neHTpudyrupoBanue, KyJIbTUBUPOBAHNE
KJIETOK U TKaHEW)

3.7

Knerka
KaK [1eJI0CTHAasd
JKHUBasg CUCTEMA

Knerka xak uemoctHas ;kuBasi CUCTEMA.
OO0mre MpuU3HaKU KIETOK: 3aMKHYyTast
Hapy>kHast MeMOpana, MmoJiekysbl JJHK
KaK T€HETUYECKUH arapar, cucrema
cuHTe3a Oenka. TUIbl KIETOK:
YKApUOTHUYECKAd U MPOKAPUOTUYECKASL.
Oc00EeHHOCTH CTPOCHUS
MIPOKAPHUOTUYECKOUN KIIETKHU.

Krnerounas crenka 6akrepuii. CTpoeHue
AYKApPUOTUYECKOMN KJIETKH. OCHOBHBIE
OTJIMYUS PACTUTEIIBHOM, J)KUBOTHOM U
rpuOHOM KieTku. [loBepXHOCTHBIE
CTPYKTYpPHI — KJIETOUHAsl CTCHKA,
TIIMKOKAIUKC, UX QYHKIUU.
[Tnasmatnyeckas memOpaHa, ee CBOMCTBA
U QYyHKIUY.

PackpeiBaTh copepxaHre TEPMHUHOB U
MOHATUMN: KIJIETKH (3yKapuOTHYECKas,
MPOKAPUOTUYECKasl ), TNIa3MaTHIeCKast
MeMOpaHa (T1azManemMma), TITHKOKaIUKC,
TPAHCIIOPT BEIIECTB (MTaCCUBHBIN,
aKTUBHBIN), 3HIOUUTO3 ((arouuTos,
MUHOIINTO3), 9K30IMTO3, KIETOYHAs
CTCHKA, HYKJICOU/I.

CpaBHHBaTh MEXTy COOOM
9YKapUOTUYECKHE U TPOKAPHOTUIECKHE
KJIETKH; OTMEYaTh CXOJICTBO U PAa3IAYUSI
B CTPOCHHUM KJIETOK OaKTepuid,
’KUBOTHBIX, PACTCHUN U TpHOOB
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Hemoncmpayuu:

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

T. llIBann, M. Ilnennen, K. bap,

P. Bupxos.

Tabauywt u cxemolr: «CTpoeHue
AYKapUOTUYECKOU KIeTKn», «CTpoeHue
KUBOTHOU KJIETKW», «CTpoeHune
pacTUTENbHOU KIETKW», «CTpoeHue
MPOKAPUOTUYECKON KIIETKH.
Obopydosanue: CBETOBOM MUKPOCKOTI,
MUKPOIIPENApAThl PACTUTEIbHBIX,
KUBOTHBIX M OaKTEPUATBHBIX KJIETOK

3.8

Ctpoenue
AYKApUOTHUECKOU
KJIETKU

[MuTonnasma u ee OpraHoOU/IbI.
OnnoMeMOpaHHbIE OPTaHOUIbI KIICTKU:
OIIC, annapat ['osb1KH, TU30COMBI.
[TonyaBTOHOMHBIE OPTaHOUIbI KJIETKHU:
MUTOXOHJIPUHU, TUTACTHUIBI.
[TpoucxoxieHre MUTOXOHIPUI 1
niactul. Bugsimnactua.
HememOpanHbie opraHOUAbI KJICTKU:
pUOOCOMBI, KJIETOUHBIN IIEHTP,
HEHTPUOIH, PECHUYUKH, )KTYTUKH.
OYHKIIMU OPTraHOUIOB KIIETKH.
Bxirouenus.

SAnpo — peryssTOpHbIN LHEHTP KIETKH.
Crpoenue siapa: saepHasi 000704Ka,
KAapUOoIlIa3Ma, XpOMAaTHH, SAPBILIKO.

PackpriBath coqepkanue TEPMUHOB U
MOHATHI: IIUTOIIa3Ma, OPTaHOU/IBI,
sHjomasmMatuueckas cethb (I11C),
anmapat [ oJIbKH, TH30COMBI, BAKyOJIb,
MUTOXOHAPHH, TJIACTUJIBI (XJIOPOILIACTHI,
XPOMOIIJIACTHI, JICHKOIIJIACTHI),
pUOOCOMBI, MUKPOTPYOOUKH, KJICTOUHBIH
IEHTp (IIEHTPOCOMA), PECHHUYKH,
KTYTUKH, BKIFOUCHUS, IAPO, sAepHas
000J109Ka, KapuoIjia3Ma, XpoOMaTHH,
SIIPBIIIKO, XPOMOCOMBI.

OnuceIBaTh CTPOCHUE SYKAPUOTHICCKOM
KJIETKU IO NU300paXeHUSIM U

Ha MUKpOTIperaparax;
KJIaCCU(PHUIIMPOBATH OPTaHOU/IBI
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XpoMocoMBI. TpaHCOPT BEILIECTB

B KJIETKE.

Hemoncmpayuu:

Ilopmpemui: A. JleBeHryk, P. I'yk,

T. llIBann, M. Ilnennen, K. bap,

P. Bupxos.

Tabauywl u cxemor: «CTpoeHHE
AYKapUOTUYECKOU KIETKN», «CTpoeHune
KABOTHOM KJIETKN», « CTpOCHHE
PacCTUTENIBHOU KIETKW», «CTpoeHue
POKAPUOTUYECKON KIIETKW,
«Crtpoenue sapa KIETKN.
Obopydosanue.: CBETOBOM MUKPOCKOII,
MUKPOIIpEnapaThl pACTUTEIbHBIX U
KUBOTHBIX KJIETOK.

Jlabopamopnvie u npakmuueckue
pabomul:

JlabopaTopHas padorta Ne 2. «M3yuenune
CTPOCHHUSI KJIETOK PAaCTECHUH, )KUBOTHBIX 1
OakTepuil MoJ MUKPOCKOTIOM Ha TOTOBBIX
MUKpONpenaparax U UX ONHUCAHUE)

B 3aBHUCHMOCTH OT OCOOEHHOCTEN HX
CTpoeHus (0AHOMEMOpaHHEIE,
IByMeMOpaHHbIE, HeMeMOpaHHbIE);
OMKCHIBATh (DYHKIIMH KaXKJIOTO
OpraHoM/ia B KJIETKE.
XapakTepu3oBaTh KJIETOYHOE SIAPO KaK
MECTO XpaHEHHUs], nepenayu (yIBOeHue
XPOMOCOM) U peau3aiuu
(TpaHCKpHUIILIKS ) HACJIEICTBEHHOU
MH(pOpPMaLlUU KIETKU.

[lepeunciATh U ONHUCHIBATH KOMIIOHEHTHI
a5pa 1 uxX QyHKIINY;

CxemaTH4HO U300paXkaTh CTPOCHUE
PaCTUTENBLHOU U )KUBOTHOW KJIETKHU.
OOBACHATH OMOJIOrMUECKOE 3HAUCHUE
TPAHCIIOPTA BEILIECTB B KIIETKE

HToro 4yacos o teme 8

Tema 4. ZKu3zHeneATeJIbHOCTD KJIETKH

4.1 | OOMeH BemIecTB. 2 OOMeH BelecTB, WK METa00IH3M. PackpriBath conep:xkanue TEPMUHOB U
[TnacTuueckuii Accumunsus (TIacCTUYECKUl OOMEH) MOHATUM: OOMEH BEILIECTB U
obmeH. DOTOCUHTES. U JUCCUMUJIALINS (PHEPTeTUYCCKUM MpeBpalleHue YHEPTuu (METa00N3M),
XeMOCHHTE3 00MEH) — JIB€ CTOPOHBI €IMHOTO ACCUMUJISIINS, TUTACTUYECKU OOMEH,
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npoliecca Meradonm3ma. Posb 3akoHOB
COXpaHEHMS BEILIECTBA U IHEPTUU

B IOHMMaHUM MeTadonu3Ma. Turbl
oOMeHa BEIIeCTB: aBTOTPO(PHBINA U
rerepotpodubiii. Poib pepmenToB
B 0OMEHE BEIIECTB U MPEBPAILCHUN
JHEPruu B KIIeTKe. POTOCUHTES.
CaetoBasi 1 TeMHOBas (a3l
dboTocuntesa. Peakiuu ¢porocunTesa.
DddhexTuBHOCTL (HOTOCHHTE3A.
3HavyeHue (HOoTOCUHTE3a AJIS )KU3HU
Ha 3emuie. BiausiHne ycnoBuid cpessl
Ha (POTOCHHTE3 U CIIOCOOBI MOBHITIICHUS
€ro MPOJAYKTUBHOCTH Y KYJbTYPHBIX
pacTeHUN.

XeMOCHHTE3. XEMOCHHTE3UPYIOIINE
OakTepuu. 3HAaUCHUE XEMOCHUHTE3a
JUIS 5KU3HU Ha 3emuie.
Jemoncmpauuu:

Ilopmpemuwi: K. A. Tumupsses.
Tabauywl u cxemol: «XITOPOILIACTY,
«DOTOCUHTES)

TUCCUMUJISIINS, SHEPTETUIECKUN 0OMEH,
dborocunTe3, HOTONIN3,
dhochopunupoBanue, MEPeHOCUNK
MPOTOHOB, XEMOCHHTE3.

OnuceiBaTh (HOTOCHHTE3, MPOIIECCHI,
MPOTEKAIOIME B CBETOBOM U TEMHOBOM
daze.

BBIABIATH MPUYIMHHO-CIICACTBEHHBIC
CBSI3U MEX]Ty MTOTJIOIMIEHUEM COJTHEUHOMN
DHEPTUU XJIOPO(PHIITIOM ¥ CHHTE30M
Monekya ATO.

CpaBHUBaTh UCXO/IHBIC BEIIIECTBA,
KOHEYHBIC MPOAYKTHI U YCIOBUS
MIPOTEKAHUS PEAKIIMKA CBETOBOU U
TEMHOBOH (ha3bl (POTOCHHTE3A;
CpaBHHBaTh (OTOCHHTE3 U XEMOCHHTE3.
OuenuBath 3HaUeHUE (DOTOCUHTE3A U
XEMOCHHTE3a JIJIS )KU3HH Ha 3eMJie

4.2

DHepreTu4ecKuit
oOmMeH

DHEPreTHUeCcKuii 0OMEH B KJICTKE.
PacmieniieHue BemecTB, BbIJICICHUE U
AKKYMYJIUPOBAHUE SHEPTHUU B KIIETKE.
DTarnbl SHEPreTUHIECKOr0 OOMEHA.
I'mukomu3. bpoxenuen ero BUIbL.

PackppiBaTh conep:kaHne TEPMUHOB U
MOHSTHI: SHEPreTUUECKHUI 0OMEH,
TJIMKOJIN3, MOJIOYHOKHCIIOE OpOKeHHE,
CIIUPTOBOE OPOKEHHE, OMOTIOTHYECKOE
OKHCJIEHUE, KJIETOYHOE JbIXaHUE,
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Kucnopongnoe okucnenue, nim
KJIETOYHOE JibIxaHue. OKUCIUTEIbHOE
dbochopunupoBanme. IPHEKTUBHOCTH
HHEPreTUYECKOro oOMeHa.
Hemoncmpayuu:

Tabnuywvl u cxemol: « TUTIBIIATAHUS,
«Metabonuzm», « MUTOXOHAPHUY,
«HEpreTuYecKuii 0OMeH»

AUCCUMMIISIUS, (DEPMEHT.
XapakTepuzoBaTb OOMEH BEUIECTB U
IpeBpalieHre SHEPTUHN (METab0IN3M)
KaK OJIHO UX CBOMCTB HUBOTO.
[lepeuncniaTb 0COOEHHOCTH
TJIACTUYECKOTO U SHEPTETHUECKOTO
oOMeHa B KJIETKE; YCTaHABIMBATh
B3aMMOCBSI3b MEXIY HUMH.

Pa3znuyarh THIBI OOMEHA BEIIECTB

B KJIETKE: aBTOTPO(DHBIN 1
reTepoTpOdHBIN.

OnuceIBaTh ATAIBI YPHEPTETUUECKOTO
obmeHa (TToArOTOBUTEIBHBIH,
OECKUCTIOPOIHBIN, KUCTIOPOIHBIN)

U CPAaBHHMBATh UX MEXKIY COOOM.
XapakTepu3oBaTh PEaKIMH TJIMKOJIN3A,
OpO’KeHUsI, KIIETOYHOTO JIBIXaHUS;
BBISIBJISITH IPUYMHHO-CIICICTBCHHBIE
CBSI3M MEX]y TJIMKOJIN30M, KJI€TOYHBIM
JIBIXaHUEM U CUHTE30M MoKy ATO.
CpaBHuBaTh 3¢ (HEKTUBHOCTH
OECKHCIOPOTHOTO U KHCIOPOIHOTO
ATAroB

4.3

buocunTes Oeska

Peaknnu MaTpudHOTO CUHTE3A.
I'enernueckas nandopmarus u JTHK.
Peanuzanus reneTudyeckou
uH(popMaIK B KJIETKE.

PackpriBaTh cojiep:xaHre TEPMUHOB
U MOHSATHUH: T€H, TeHETUYECKUU KO/,
MATPUYHBINA CUHTE3, TPAHCKPUIIIHUA,
TPAHCJIALUS, KOJOH, aHTUKOJIOH,
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I'eneTnueckuil Ko MEro CBOMCTRBA.
TpaHCKpUIILKA — MATPUYHBIA CUHTE3
PHK. Tpancnsuust — 6uocuHTe3 OeKa.
Oransl Tpancisauuu. Kogupoanue
aMHUHOKHUCJIOT. Pons pudbocoms
OuocuHTE3€e OciKa.

Jemoncmpavyuu:

Ilopmpemuwi: H.K. Konbos.

Tabauyer u cxemsvi: «Ctpoenne JJHK»,
«Ctpoenue u GyHKIIMOHUPOBAHUE TCHAY,
«Cunres 6enkay, «Permmkamus JJHK»,
«['eHeTHYECKUM KO .

Obopyodosanue: MOCIIN- aNITTUKAITUN
«¥Y nBoenne JIHK u tpanckpunuusy»,
«bunocunTe3 OeIKa»

pubocomMa, lIeHTpaIbHas 10rMa,
MOJICKYJIIpHAsT OMOJIOTHSI.

Onpenensarb CBOWCTBA T€HETUYECKOTO
KoJ1a (TPUIIIETHOCTh, OJTHO3HAYHOCT,
BBIPOXKIECHHOCTh, YHUBEPCATHHOCTD,
HEMEPEKPHIBAEMOCTh, HETIPEPHIBHOCTH ).
OnuceiBaTh 3TaMbl peau3aluu
HACJIeICTBEHHON MH(GOpPMAIINH B KJIETKE.
CpaBHHBaTh pEaKIMA MAaTPUIHOTO
cuntezaMoiekyn PHK u Genka B kieTke

4.4

Hexknerounsie
(bOpMBI KU3HU —
BHUPYCBI

HexkneTounsle GopMbI )KU3HU — BUPYCHI.
Hcropus OTKpBITHS BUPYCOB

(. Y. UsanoBckuit). OcobeHHOCTH
CTPOCHMS U AKU3HEHHOTO LIUKJIA BUPYCOB.
bakrepuodaru. boneznu pacrenuit,
YKUBOTHBIX U YEJIOBEKA, BHI3bIBAEMBIE
BUpycaMu. Bupyc ummyHoaeduimra

yenoBeka (BUY) — BozOyautens CITN la.

OOpaTHast TpaHCKPUIIIIHS, peBEpTas3a u
unTerpasza. [Ipodunakruka
pacrpocTpaHeHHs] BUPYCHBIX
3a00s1eBaHUM.

PackpeiBaTh conepkaHne TEPMHHOB U
MOHSITHIA: BUPYC, BUPYCOJIOTHS, KaIlCUI,
O6akrepuodar, BUpyc UMMYHOIe(HUIIUTA
yesoBeka (BIY), oHKOreHHbIe BUPYCHI.
XapakTepu30BaTh BUPYCHI KaK
HEKJICTOUYHYIO (DOpMY JKU3HH;
O0COOEHHOCTH CTPOECHUS U
KHU3HEACSITEILHOCTH BHPYCOB.
OnuceIBaTh )XKM3HEHHBIN ITUKI BUPYCOB
MMMYHOJE(PUIMTA YEIOBEKA; pa3inyaTh
Ha pucyHkax BTM ((Bupyc Tabaunoii
MO03aukHn), bakrepuodar, BUY.
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Hemoncmpayuu:

llopmpemui: 1. 1. IBaHOBCKHIA.
Tabauyvt u cxemwvi: «Bupychb»,
«bakrepuodarmn»; «CrpoeHue u
*Ku3HEeHHbIN nuKI Bupyca CITNda,
O6aktepuodara.

Obopyoosanue.: MOJENb CTPYKTYPbI
JHK; MmarauTHast MoJIeTb-anTuIMKaIus
«CTpoeHHE KIETKU»

OOG0CHOBBIBATH U COOIIOATH MEPHI
pO(UIAKTUKA PACTIPOCTPAHCHHSI
BUPYCHBIX 3a00JICBaHU
(pecniupaTopHbIe, KEITyI0YHO-
KHIIIEYHBIC, KIICTEBON dHIIe(DAITHUT,
BUY-undexius)

Hror

O 9aCOB ITI0 TECMC

6

Tema S. Pa3MHOKeHHe M MHAMBHUAYAJbHOE pPa3sBUTHE OPraHU3MOB

5.1

JKu3HEeHHBIN UK
KJIeTKH. [lenenue
KJIETKU. MuTO03

1

KneTounsbIit UK, WK )KU3HEHHBINA ITUKIT
knetku. Matepdasa u MuTo3s.
[Tporecchl, mpoTekaromue B uHTEpdase.
Penukanus — peakiusi MAaTpUIHOTO
cuntesa JJHK. Ctpoenue xpomocom.
XPpOMOCOMHBII HAOOP — KAPUOTHII.
JIMTIIONAHBIN U TallJIONJHBIN
XPOMOCOMHBIEC HA0OPHI. XPOMATH/IBI.
[{utonoruueckre OCHOBBI Pa3MHOKEHUS
Y MHJMBUIYaJIbHOTO Pa3BUTHS
OPraHu3MOB. [/[elleHue KIIETKU — MUTO3.
Craaun muto3a. [Iporeccs,
MPOUCXO/IAIINE HA PA3HBIX CTAIUIX
MHTO3a. BHOJIOTHYECKUI CMBICT MUTO3A.
[Tporpammupyemasi TuGesb KIETKH —
arornTo3.

PackpeiBaTh copep:kaHue TEPMUHOB U
MOHSTHI: KJIIETOUHBIN UK, HHTEp(da3a,
penyIUIMKALIHS, XPOMOCOMA, KAPUOTHII,
rarJIONIHBINA, TUIIOWIHBIN
XPOMOCOMHBIN Ha0Op, XpOMATH/IBL;
MHUTO3 €ro craguu: mpodasa, metadasa,
anadasa, Tenodasa.

OnuchIBaTh )KU3HEHHBIN [IUKIT KIETKH;
MEePEYUCIIATh U XapaKTepru30BaTh
MEepUOAbI KJIETOYHOTO IUKJIA,
CpaBHUBATH UX MEXKTY COOOM.
OnuceIBaTh CTPOEHUE XPOMOCOM,
KapHUOTHUIIOB OPTraHNW3MOB, CPABHUBATh
XPOMOCOMHBIE€ HAOOPHI KIETOK.
CpaBHUBATh CTaJANU MUTO3A.
PaznuuaTh Ha MUKpoOIIpenaparax
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Hemoncmpayuu:

Tabauywl u cxemovl: «KIeTOUHBIN UK,
«Pernmukanusa JJHK», «Ctpoenue
XpPOMOCOMBI», « MUTO3»; MarHUTHast
MOJIeTb-anIIuKanus «Jlerenue KieTkmny;
moxens JJTHK.

Obopyoosanue. CBETOBOW MUKPOCKOII U
Mukponpenapat «Kapuokrunes B KieTKax
KOpEUIKA JIyKay.

Jlabopamopnsie u npakmuueckue
pabomor:

JlabopaTopHas padota Ne 3.
«Habmroienre MuTo3a B KIETKax
KOHUYHMKA KOPEIIKa JTyKa Ha TOTOBBIX
MUKpOIpenapaTax

Y PUCYHKAaX CTaJUuy MUTO3A.
PackpbiBaTh OMOJIOTMYECKUI CMBICIT
MHTO3a

5.2

dopmbl
Pa3MHOKEHUS
OpraHu3MOB

dopMBI pa3MHOKEHHUST OPTaHU3MOB:
Oecrojioe ¥ IOJIOBOE.

Bust 6ecrnonoro pa3sMHOXKEHUS:
JeJIEHNE HAJBOE U ITOYKOBAHUE OJHO-
Y MHOTOKJIETOYHBIX, CITOPOOOpa30BaHKE,
BETETaTUBHOE Pa3MHOXKCHUE.
HckyccTBeHHOE KIIOHUPOBAHUE
OpraHU3MOB, €T0 3HaYCHHE
JUISCETICKIIHH.

[TonoBo€ pa3MHOXKEHHE, €TI0 OTINIHS
oT OecIoJIoro.

Jemoncmpayuu:

PackpeiBaTh copepkaHle TEPMHUHOB
Y TIOHATUI: Pa3MHOXEHUE, KJIOH,
MOJIOBBIE KJIETKH (TaMEThI),
AUIEKIIETKA, CIEPMATO30MU /I, 3UT0Ta,
JIeJIEHUE HAJIBOE, IOYKOBAHUE,
cropyJisiiusi, pparMeHTarus,
BEreTaTUBHOE Pa3MHOKEHHUE,
CEMEHHOE Pa3MHOKEHHE, ONBUICHUE,
JBOMHOE OIJII0JJOTBOPEHUE, TOJIOBBIE
KeJe3bl, CECMCHHUKH, SIMYHUKH,
OIIOZIOTBOPEHHE (HAPYKHOE,
BHYTpEHHEE).
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Tabauyst u cxemvt: «DOPMBI
Pa3MHOKEHUS OpPraHu3MOBY, «J[BoitHOE
OIJIOJIOTBOPEHUE YIBETKOBBIX
pacTeHun», «/lenenne KieTku
Oaktepun», «BereraTuBHOE
pPa3MHOXKEHUE pacTeHui», « CTpoeHue
MOJIOBBIX KIIETOK»

XapakTepru3oBaTh 0COOCHHOCTH

Y 3Ha4YeHHEe OECTOJI0r0 U MOJIOBOTO
CIIOCOOOB Pa3MHOXKECHMUSL.

Briaensate BUIBI OECTIONOT0o
Pa3MHOKEHUST; BBISIBIATH B3aUMOCBSI3H
Mexy opMaMHu U CIiocodaMu
Pa3MHOXEHUS, U UX OMOJOTHIECKUM
3HAYCHHUEM.

Brangets mpuémaMu BeTeTaTUBHOTO
Pa3MHOXEHUS KYJbTYPHBIX PaCTCHUN
(Ha MpUMeEpe KOMHATHBIX ).
XapaKkTepru30BaTh MOJIOBHIC KIICTKH:
STTICKJICTKH, CIICPMATO30HU/IbI;
BBISIBIIATH OCOOCHHOCTH

UXCTPOCHUS

5.3

Meiio3s

Meiios. Ctaguu meiosa. [Iporeccsi,
MPOUCXOAIINE HA CTAIUSIX MEHO03a.
[ToBeneHne XxpoOMOCOM B MENO3€E.
Kpoccunrosep. bruosiornaeckuii cCMbICT
Y 3HAYECHUE MEeno3a.

Hemoncmpauuu:

Tabnuywl u cxemol: «JleNCHUECKICTKNY,
«Menos».

Obopyoosanue: moaens JTHK;
MAarHuTHas MOJIC/Tb-aNTINKALIUS
«JleneHue KIeTKn»

PackpsiBaTh comepxkaHne TEPMUHOB U
MOHSATHUIN: MEI103, KOHBIOT Al
XPOMOCOM, TIEPEKPECT (KPOCCHHTOBEP)
XPOMOCOM, T'aMETHI.

XapaxkTepuzoBaTh MEH03 KaK CIoco0
KJIETOYHOTI'O JICJICHUS; ONUChIBATh ME03
10 CTaJUsIM; CPAaBHUBATh CTAIUU MEN03a
1 MHUTO3a.

Paznuuarhs Ha pUCyHKax CTaguud Meno3a;
PacCKphIBaTh OMOJIOTHYECKOE 3HAUCHUE
Meno3a
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5.4

O6pazoBanue u

I'ameTorenes — Imponecce O6pa3OBaHI/IH

PackpriBath conep:xkanue TEPMUHOB U

Pa3BUTHE TOJIOBBIX MTOJIOBBIX KJIETOK Y)KHBOTHBIX. MOHATHI: TAMETOTeHE3, CIIEPMaTOTeHE3,
KJIETOK. [TonoBbIe Kemne3bl: CEMEHHUKHA U OOT€HE3, CIEPMATO30U/I, AKPOCOMA,
OnogoTBOpEHKE auuHuku. OOpa3oBaHue U Pa3BUTHE STTICKJICTKA, TTOJISIPHBIE TETbIA.
MOJIOBBIXKJIETOK — raMeT (CrepmMaTo3ou/l, | XapaKTepru30BaTh 0COOCHHOCTH
ANIEKIETKA) — CIEepMaTOreHes3 u raMeToreHe3a y >KMBOTHBIX U €0 CTaJIuu;
ooreHe3. OCOOEHHOCTH CTPOCHHUS TOJIOBBIE KJICTKH JKHBOTHBIX U OITACHIBATH
STATICKIICTOK M CTIEPMAaTO30HMIOB. MPOIIECC UX Pa3BUTHSI.
OmonotBopenue. [Taprenorenes. CpaBHUBATh CLIEPMATOTEHE3 U OOTEHE3.
Hemoncmpavuu: OnuceIBaTh OMJIOI0TBOPEHNUE,
Tabnuywvl u cxemol: «IIpsmMoen HenpsiMoe | OMOJIOTUYECKOE 3HAUCHHE
paszButHe», «['ameTorenes OIIOZIOTBOPEHUS
y MJICKOTIUTAIOIINX U YEJIOBEKAY.
Obopyodosanue: monenb meTadazHon
XPOMOCOMBI, MUKPOCKOTI,
MUKponpenapathbl «CriepMaTo30HIbl
MJICKOTIUTAIONIETO», « SIMIIeKIeTKa
MJIEKOTTUTAIOLLET 0.
Jlabopamopnvie u npakmuueckue
pabomul:
JlabopaTtopHas pabota Ne 4. «M3yuenne
CTPOCHUS MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOTIpernapaTax
5.5 | UnnuBuayansHoe NunuBuayanbHoe pa3BuTue (OHTOreHe3). | PackpbiBaTh cojliepaHue TEPMHUHOB
pa3BuTHE OMOpHOHaIbHOE Pa3BUTHE U MOHATHIA: OHTOTEHE3, YMOPHUOTEHE3,
OpraHu3MOB (amMOpurorenes). DTarbl SMOPUOHAIBLHOTO | 3UTOTa, ApobJieHHne, 0JaCTOMEPHI,

Pa3BUTHA Y TIO3BOHOYHBIX JKUBOTHBIX!

MopyJia, 6y1acTysa, 6J1acToleNb,
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IpoOieHue, racTPyJIALNs, OPraHOTEHE3.
[TocTamOproHanbHOE pa3BUTHE. THITBI
MOCTAIMOPHUOHAIBHOTO Pa3BUTHSL:
npsiMoe, He TIpsMoe (TMYUHOYHOE).
Brnusiare cpenpl Ha pa3BUTHE
OpraHu3MoB; (haKTOPbI, CIIOCOOHBIC
BBI3BIBATH BPOXKICHHBIC YPOJICTBA.

Poct u pazButue pacrennii. OHTOreHe3
[[BETKOBOTO PACTEHUS: CTPOCHHUE CEMEHH,
CTaJN Pa3BHUTHSL.

Jemoncmpavyuu:
Tabnuywl u cxemvlr. «OCHOBHBIE CTaAUN

OHTOreHe3a», «IIpssmoe u Henpsamoe
pa3BUTHE», «/{BOMHOE OILIONOTBOPEHUE
YIBETKOBBIX PACTECHUI»

racTpyia, Helpyina, OpraHOTeHe3;
3apOJIbIIIEBBIC JJUCTKHU: IKTOJIEpMa,
Me30/IepMa, SHTOJEPMa;
MOCTAIMOPHOHAIBHOE PA3BUTHE: TPSIMOE
1 HernpsiMoe (JIMUMHOYHOE); MeTaMop(do3,
Meracropa, MUKpOCIOpa, TbUIBIIEBOE
3€pPHO, CIIEPMHHU, 3aPOIBIIIEBBIN MEIIOK,
JIBOITHOE OIJIOJIOTBOPEHUE.

Onpenenars dTanbl SMOPUOHATIBLHOTO
Pa3BUTHS XOPIOBBIX HAa CXEMaX H
npenaparax u OMUChIBaTh MPOIIECCHI,
MIPOUCXO/ISIIINE HAa KKIOM dTarle.
CpaBHMBaTh IEPUOJIbI OHTOTEHE3A;
MPSAMOE ¥ HEPSIMOe (JIMIMHOTHOR)
MOCTAIMOPHUOHAIBHOE Pa3BUTHE,
3apOBIIIHN YeJIOBEKA U JPYTHX
XOPIOBBIX.

OOBICHATH OMOJOTUYECKOE 3HAUCHUE
pa3BUTHS ¢ MeTaMop(ho30M;
OTPHUIIATEIHLHOE BIUSIHUE AJIKOTOJIA,
HUKOTHHA U JAPYTHX TEPATOTEHHBIX
(hakTOpOB Ha pa3BUTHE 3aPOIbIIIA
YeJI0OBEKA.

OnuceIBaTh MPOILIECC IBOMHOTO
OTUTOIOTBOPEHHUS Y IIBETKOBBIX
pacteHui

HToro uacoB o teme
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Tema 6. HacjiencTBeHHOCTh M H3MEHYHBOCTH OPraHU3MOB

6.1 | I'eneTtuka — Hayka 1 [IpeameT u 3a1a4u TEHETUKHU. PackpbIBaTh cofep:kaHue TEPMUHOB U

O HaCJIEJICTBEHHOCTHU Ponp muronoruu u sMOpuooruu MOHATUMN: T€H, TEHOM, TeHOTHII, (DEHOTHII,

Y U3MEHYUBOCTU B CTAaHOBJICHUM FeHeTHKU. Bxian XPOMOCOMBI, aJJIEJIbHbIE T€HbI (aJIeIN),
POCCHICKHUX M 3apyO€kKHBIX YUCHBIX B rOMO3HMI0Ta, FETEPO3UroTa,
pa3BUTHE T'€HETUKU. METObI TEHETUKN | TOMHHAHTHBIN MpU3HaK (FeH),
(rubpua0IOTNYECKUi, pelieCCUBHBIN MTPU3HAK (T€H), YhcTast
[IUTOT€HETUYECKUM, MOJIEKYIISIPHO- JUHUS, THOPHU]T.
T€HETUYECKHUI). [lepeuncnars 1 XapakTepru30BaTh
OCHOBHBIE T€HETUYECKHE ITOHATUS. METO/Ibl TEHETUKHU: THOPUAOIOTUYECKUM,
['eneTnyeckas CHMBOJIMKA, [IUTOT€HETUYECKUM, MOJIEKYJISIPHO-
HCIIOJIb3yeMas B CX€Max CKPEIMBAHUM. | FTCHETUYCCKUI; JOMUHAHTHBIC U
Jlemoncmpayuu: pEeLEeCCUBHbBIE IPU3HAKKU PACTEHUN U
Ilopmpemuwi: I'. Mennens, T. Mopras, KABOTHBIX.
H. 1. Basuios, C. C. YeTBepuKoOB, ITonmp30BaTHCA TEHETUYECKOU
H. B. Tumodees-PecoBckuii. TEPMHUHOJIOTUEN U CUMBOJIMKOU
Obopyoosanue: MOJIENb- ANITITUKALIS JUTSL 3aMKUCU TEHOTUIMUYECKUX CXEM
«MoHornOpuaHO€e CKpenBaHue, CKpeIIMBaHUs
repbapuii «['opox moceBHON

6.2 | 3akOHOMEPHOCTH 1 3aKOHOMEPHOCTH HACJIEAOBaHUS PackpbIBaTh copepkaHre TEPMUHOB

HACJIeI0BaHUS MPU3HAKOB, YCTAaHOBJICHHBIC U TIOHSTHI: MOHOTUOPUIHOE

MIPU3HAKOB. I'. Mennenem. MoHoruopugHoe CKpeluBaHue, QCHOTUITMYCCKUE

MonorubpuaHoe CKpeIlMBaHue. 3aKOHETMHOOOpa3Hsl IpyIIbl, THOPUIONOTHYECKUN METO/I,

CKpELIMBaHUE ruOpUI0B NIEPBOTO MOKoJIeHus. [IpaBuio | yucThie TMHUN, TOMUHUPOBAHUE TEHOB

AJOMHUHHUPOBAHUA. 3aKoH paciCIICHUA
IIPHU3HAKOB. ['mmoTe3a 4YUCTOTHI raMerT.
[lonHOEM HemoaHOE JOMHWHHUPOBAHUC.

(mOJTHOE, HETIOIHOE ), PACILICTICHHE
B ITOTOMCTBRE.
OnuceIBaTh METOIUKY TIPOBEACHHUS
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Hemoncmpayuu:

Ilopmpemui: I'. MeHnnens.

Tabauywr u cxemovl. «MoHOTUOPUTHOE
CKpELIMBAaHUE U €T0 IUTOICHETUYECKas
OCHOBa», «3aKOH pACIIEIJIEHUS U €ro
LHUTOT€HETUYECKAs] OCHOBA», «3aKOH
YUCTOTHI FaMeT.

Obopyodosanue:

MoOJIeH-alIIMKauu «MoHorubpuaHoe
CKpenuBanue», «HenomHoe
JOMUHUPOBaHUE», Tepbapuil «['opox
ITIOCEBHOW»

I'. MeH1e1eMOTIBITOB 10 U3YYEHUIO
HACJICIOBAHMSI OHOM Maphl MPU3HAKOB
y Topoxa MOCEBHOTO.

PackpbiBaTh cojiep:kaHne 3aKOHOB
eauHoo0pas3usi THOPUIOB IEPBOTO
MTOKOJICHHSI ¥ 3aKOHA PACIICTICHUS.
OOBICHATH TUNIOTE3Y YUCTOTHI TAMET.
3anuceIBaTh CXEMbl MOHOTHOPHIHOTO
CKpeIMBaHus, 0OBICHITH €T0
IIUTOJIOTHYECKUE OCHOBBI U PEIIAThH
TCHETHYCCKHUE 3a/1a91

Ha MOHOTMOpPHJIHOE CKpEIIMBaHUE

6.3

JuruOpuaHoe
CKpEIIUBaHHUE.
3aKOH HE3aBUCHUMOT'O
HacJIeJOBaHUS
MIPH3HAKOB

JurnOpuaHoe ckpenBanme. 3aKOH
HE3aBUCUMOTO HaClIeJOBaHUs
npu3HaKoB. L{uToreHeTnueckne OCHOBBI
TUTAOPUTHOTO CKpPEITUBAHUS.
AHnanusupyloluiee CKpelBaHue.
Hcnonb3oBaHue aHAIU3UPYIOLIETO
CKpEUIMBaHUSA JJIsl ONIPEACIICHUS
reHOTUIa 0coOu.

Hemoncmpayuu:
Ilopmpemuwi: I'. Mennens.

Tabauyvt u cxemol: «JIurudpuanoe
CKpentuBanuey, «llutomornueckue
OCHOBBI IUTUOPHUIHOTO CKPEITUBAHUS.
Obopyodosanue: MOJIEIb- ANITTAKAIUS
«JlurnbpuIHOE CKpEIIBAHKE)

PackpeiBaTh cojepkaHre TEPMUHOB U
MOHATUN: AUTUOPUIHOE CKpEIIUBAHUE,
aHaJM3HUPYIOIIEEe CKPEUIMBAHUE.
OnuceiBats onbiThl ['. MeHnnaens

10 U3YYCHUIO HACIIEAOBAHUS JIBYX Nap
MIPU3HAKOB Y TOPOXa MOCEBHOTO.
PackpsIBaTh conepkaHue 3aKOHA
HE3aBUCHUMOT0 HACIIEOBAaHUS TPU3HAKOB.
[IpumeHITP MaTEMaTUUYECKHUIN pPACUET
C IOMOIIIBIO METO/1a IEPEMHOKEHHS
BEPOSITHOCTEN M 3aMUCh C TOMOUIBIO
(EHOTUITMYECKUX PATUKATIOB
paclIerIeHUs] TPU3HAKOB Y TOTOMKOB
1o eHOTUITY U T€HOTHUITY.
3anuceiBaTh CXEMbI JUTHOPUIHOTO
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CKpEeLIMBaHUsA, OOBSACHATH €ro
LIATOJIOTUYECKUE OCHOBBI U PEIIATh
TF€HETUYECKHUE 3a/1a4l Ha TUTHOPUIHOE
CKpEILBaHUE

6.4

CueruieHHoe
HaCJIEJOBAaHUE
MIPU3HAKOB

CueruieHHOE Hace0BaHUE MTPU3HAKOB.
Pabota T. MopraHna 1o cuerjiecHHOMY
HaclieJoBaHuio reHoB. Hapymienue
CLEIJICHUS TEHOB B pE3yJIbTaTe
KPOCCHUHTroBepa. XpOMOCOMHAs TEOPUs
HACJIEICTBEHHOCTH.

['eneTnueckue KapTel.
Jemoncmpavyuu:

Ilopmpemuwi: T. Mopras.

Tabnuywl u cxemvt: «KMerios»,
«I"eHeTYeCKUEe KapThl pACTCHUH,
YKUBOTHBIX U YEJIOBEKAY,
«B3auMoaelicTBre ayJICIILHBIX TSHOBY.
Obopyoosanue.: MUKpoOIIpenapaT
«/Ipo3oduna» (Hopma, myTanuu GopMbI
KPBUIBEB U OKPACKH TeJIa), MUKPOCKOII,
Moaenb-anmnkanus «I[lepexpéct
XPOMOCOMY.

Jlabopamopnvie u npakmuueckue
pabomul:

JlaGoparopnas padota Ne 5. «M3yuenue
PE3yIbTATOB MOHOTHOPHUTHOTO

U TUTUOPUIHOTO CKPEIIMBAHUS

PackpriBath copepxaHue TEPMUHOB U
MTOHATHN: CUEIJIEHHOE HACIIEIOBAHNE
MPU3HAKOB, PEKOMOMHALINS T€HOB,
T€HETUYECKUE KapThl XPOMOCOM,
MOpPraHuja.

Ha3bIBaTh OCHOBHBIE MOJIOKEHHUS
XPOMOCOMHOU TEOPUU
HacneacTBeHHOCTH T. Moprana;
pacKpbIBaTh COJIEpKaHne PabOThI

T. MopraHna 1o cuersjieHHOMY
HACJIEIOBAHUIO T€HOB U IPUYUHBI
HapyILIEHUs CUETIJICHUSI MEXAY T'€HaMHU.
3anuceIBaTh CXEMbI CKPELIMBAHUS

IIPY CLEIUIEHHOM HACJIEI0BAHUH,
OOBSACHSATH IPUIHHBI PEKOMOMHAITNH
T'€HOB, OIMPEACNIATh YUCIO TPy
CLEIUICHHS T€HOB; pEIIaTh FTEHETUYECKHE
3a/1a4M HA CLETUIEHHOE HaCJIeI0BaHUE
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y Ip030(HIIBI HAa TOTOBBIX
MHUKpOIIperapaTax»

6.5 | ['ereruka moa. I'eneruka mona. XpoMOCOMHOE PackpeiBaTh coaep:kaHle TEPMUHOB U
Hacnenosanue OIIPENIEIICHHE M0JIa. AYTOCOMBI U MOHSTHI: XPOMOCOMHBIN HabOD,
MIPU3HAKOB, MIOJIOBBIE XPOMOCOMBI. ' OMOTaMETHBIE U | AyTOCOMBI, IOJIOBBIE XPOMOCOMBI,
CUEIUICHHBIX C ITOJIOM reTeporaMeTHbIe OPraHU3MBbI. TOMOT'aMETHBIN I10J1, FETEPOraMEeTHBIN

HacnengoBanue npru3HakoB, CUEIJIEHHBIX | [TOJI, CLEIJIEHHOE C ITOJIOM HAacJIEA0BaHHE
C IIOJIOM. IIPU3HAKOB.
Hemoncmpayuu: OOBACHATH HUTOJOTUYECKUE OCHOBBI
Ilopmpemuwi: I'. Mennens, T. Mopras, XPOMOCOMHOI'0 MEXAHU3MA OIPEICIICHUS
H.A. Basuiios. [10JIa y pa3JIMYHBIX OPraHU3MOB.
Tabauywl u cxemol: «I'eHeTrka nosay, CpaBHHBaTh 3aKOHOMEPHOCTH
«3aKOHOMEPHOCTH HACJIENOBAHNUS, HacCJIeJOBAHUSI PU3HAKOB, CLIETUICHHBIX
CLEIUIEHHOTO € NI0JIOM», «KapuoTumsl Y HE CUEIUICHHBIX croJioM. Pemars
YeJIOBEeKa U KUBOTHBIX) Ir€HETUYECKHUE 33/1a4M Ha HACJIeI0BaHUE
CLEIUIEHHBIX C MI0JIOM IIPU3HAKOB

6.6 | I3MEeHYHBOCTD. N3menunBoCTh. Buabl N3MEHUUBOCTH: PackpbIBaTh comepxaHue TEPMUHOB U
HenacnencreenHas HEHACJIeJICTBEHHAs! U HACIEACTBEHHA. MOHSATHUIN: U3BMEHYUBOCTb,

WU3MEHYHUBOCTD Ponb cpeabl B HEHACIEICTBEHHON HACJIEICTBEHHAs! U3MEHYHUBOCTb,

MU3MEHYUBOCTH. XapaKTEPUCTHUKA
MOIU(PUKATNOHHOW U3MEHUNBOCTH.
BapuanuuonHbii psax v BapualMoHHast
kpuBas. Hopma peakunu nprsHaka.
KosnuecTBEHHBIE 1 KAUECTBEHHBIE
IIPU3HAKU U UX HOpMa PEaKLUU.
CaoiicTBaMoAU(PUKAITIOHHOM
U3MEHYUBOCTH.

HEHACJIEJICTBEHHAS! U3MEHUYUBOCTb,
MoAU(UKAIIMOHHAS U3MEHYNBOCT,
BApUAIIMOHHBIN psiJi, BApHaHTA,
BapuallMOHHAsl KpUBasi, MPU3HAK,
HOpPMA pEaKLNH, KOJIMYECTBEHHBIE U
KauEeCTBEHHbIC PU3HAKHU.
KnaccuduimpoBatb BUbI
M3MEHYMBOCTH U BBISIBISITh UX
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Hemoncmpayuu:

Tabauywvl u cxemvl: «Buapl
M3MEHYHBOCTHY, « MoauduKanoHHas
U3MEHYUBOCTH.

Jlabopamopnwle u npakmuyeckue
pabomor:

Jlabopatopnas pabota Ne 6. «3yuenue
MOJU(PUKAIIMOHHONW U3MEHUYHUBOCTH,
MOCTPOCHUE BAPUALIMOHHOIO psAlia U
BAPUALIMOHHOU KPUBOM»

OMOJIOTHYECKHE OCOOCHHOCTH.
[lepeuncnsats cBOMCTBA
MOAU(PUKAIIMOHHON U3MEHUYUBOCTU U
OOBSCHATH €€ 3HaYEHUE ISl OpPTaHU3MOB.
PaznuyaTh KOJMYECTBEHHBIE U
Ka4ueCTBEHHbIE [TPU3HAKH; CTPOUTh
BAPUALIMOHHBIN PsiJl, BAPUALIUOHHYIO
KPUBYIO, BBIUHUCIISITh CPEHEE 3HAUYCHHE
MpU3HaKa

6.7

HaCJ'IGI[CTBeHHaH
N3MCHYHUBOCTD

HacnencrBenHnas, uiy reHOTUIUYECKAst
n3MeHuYnBOCTh. KomMOUHaTUBHAS
WU3MEHYMBOCTb. M€e03 1 OJI0BOU
IIPOIIECC — OCHOBA KOMOWHATUBHOM
U3MEHYMBOCTU. MyTalmoHHas
U3MEHYUBOCTb.

Knaccudukanus Mmytauuii: reHHbIE,
XPOMOCOMHBIE, TEHOMHBIE.

YacroTa ¥ NpUYUHBI MyTaLUM.
Myrtarennble (paKTopsbl.

3aKOH TOMOJIOTUYECKUX PSAJI0B

B HACJIEICTBEHHON M3MEHUYUBOCTH

H. . BaBunosa. Buesnepnas
HACJIEJICTBEHHOCTh U U3MEHUYUBOCTb.
Hemoncmpayuu:

llopmpemuwi: I'. ne ®pu3, H. 1. BaBunos.
Tabauywl u cxemol: «MyTarmoHHas

PackpeiBath copep:kaHue TEPMUHOB U
MOHSATHI: HACIEACTBEHHAs
M3MEHYMBOCTh, KOMOMHATUBHAS
M3MEHYUBOCTh, MYTAIIUOHHAS
M3MEHYUBOCTb, MyTaHT, MyTAIlUU:
TE€HHBIE, XPOMOCOMHBIE, TCHOMHBIC;
MOJIMIUIOUANS, aHEYTUIOUUS, MyTareHsbI.
XapakTepu30oBaTh HACIEACTBEHHYIO
M3MEHYUBOCTh; (HOPMYJIUPOBATH 3aKOH
TOMOJIOTUYECKUX PSIIOB

B HACJIEICTBEHHON M3MEHYUBOCTH

H. . BaBwioBa u 0OBSICHATH €10
3HAYCHUEJIS1 OMOJIOTUN U CEJICKIIUU.
KnaccudummpoBats MyTariu: TeHHBIE,
XPOMOCOMHBIE, TEHOMHBIE U IPUBOJIUTh
IIPUMEPBI MyTaLUH.

OOBSICHATH IPUUNHBI BO3SHUKHOBEHHUSI
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U3MEHYHBOCTH.
Obopyodosanue: MAKPOCKOTI,
MuKpornpenapar «po3zopuna» (Hopma,
MyTaluu GOpMbI KPBUILEB U OKpacKa
TeJa); KOMHATHBIE PACTEHUSI C TECTPOr
OKpPacKOM JIMCTHEB.

Jlabopamopnsie u npakmuueckue
pabomul:

JlaboparopHas padota Ne 7. «AHanu3
MyTaluil y 1po30¢Guibl Ha TOTOBBIX
MHUKpOIIpeTnapaTax

MyTaIui, poib (GakTOpOB-MyTarcHOB.
CpaBHHMBaTh BHUIBI MyTallii; BBISIBIISATH
MPUYHUHBI HACIEICTBEHHOU
W3MEHYHBOCTH, MCTOYHUKU MYTareHOB
B OKpYyXaroiieu cpeje (KOCBEHHO).
XapakTepu30oBaTh BHESACPHYIO
HACJIEICTBEHHOCTh U U3MEHYUBOCTb

6.8

['eneTuka 4eaoBeka

I'enetuka uenoreka. Kapuorun
YyeJIoBeKa.

OCHOBHBIE METObI TCHETHKH YCIOBEKA:
IreHeaJIOrnYeCKHi, OJIU3HEI[OBBIH,
IIUTOTCHETHYCCKHI, OMOXMMHUYECCKHUH,
MOJIEKYJISIPHO-TEHETUYECKUM.
CoBpeMeHHOE ONpeIeICHNE TEHOTHUIIA!
MOJTHOT€HOMHOE CEKBEHUPOBAHUE,
T€HOTUITMPOBAHUE, B TOM UUCIIC

¢ nomounkto [1I[P-ananu3a.
Hacnencrsenusie 3a001eBaHus
YeJI0BEKa: F'eHHbIC 00JIC3HU, O0JIE3HU

C HacJIeACTBCHHOM
MPEIPACIION0KEHHOCTHI, XPOMOCOMHBIE
0ose3nn. CoMaTU4YeCKue U
F€HEPATUBHbBIC MYTAllUU.

PackpwiBath conepkaHue TEPMUHOB U
MOHSTUI: KAPUOTUI YETIOBEKA,
[IUTOTE€HETUYECKUN METOI,
rE€HEaJOTHYECKUN METO, POIOCIOBHEIE,
OJIN3HEIIOBBI METO/I, HACTIEICTBCHHBIC
00Jie3HU: (MOHOTEHHBIE,

C HACJICICTBEHHOM
MPEIPaACIION0KEHHOCTHIO,
XPOMOCOMHBIE), MEIUKO-TEHETUYECKOE
KOHCYJIbTUPOBAHMUE.

[lepeuncnaTh 0COOEHHOCTH U3YUCHUS
T€HETHUKHU YEJIOBEKA; MPUBOAUTH
MIPUMEPHI HACJIEACTBEHHBIX 0OJIe3HEH
YeJI0BEKa, XapaKTepU30BaTh METOIbI UX
NpOQUIAKTUKN; 000CHOBBIBATH 3HAYEHUE
MEJIUKO-T€HETUYECKOT0
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CtBoJoBBIC KJIETKH. [[pUHIIATIBI
3I0pPOBOT0 00pa3a KU3HU, TUATHOCTHKH,
poUIAKTUKY U JISYCHUS TeHETHUYECKUX
Oonesneil. MeauKko-TeHETHIECKOe
KOHCYJIbTUPOBAHUE. 3HAUCHUE
MEJIMIIMHCKON T€HEeTUKHU

B TIPEIOTBPAICHUH U JICUCHUN
TCHETUYECKHUX 3a00JIeBaHUI YeIOBEKa.
Jemoncmpavyuu:

Tabnuywl u cxemor: «HacnenoBanue
pesyc-hakropay, «['eHeTHKa rpyIi
KpOBW».

Jlabopamopnsie u npakmuyeckue
pabomul:

[Tpaktuueckas pabora Ne 2.
«CocTaBieHUE U aHAIA3 POAOCTOBHBIX
YeJI0BEKA

KOHCYJIbTHPOBAHHS.
BbIABISTH M cCpaBHUBATh MEXIY COO0M
JOMHUHAHTHBIE U PELIECCUBHBIE TPU3HAKU
YEJI0BEKA.

CocTaBisaTh U aHANTU3UPOBATH
POJIOCIIOBHBIE YEJIOBEKA

NTtoro yacos 1o TeMe 8
Tema /. CeJiek1iusi OpraHu3MoB, OCHOBBI OMOTEXHOJIOTHH
7.1 | Cenexuus KaK HayKa 1 Cenekuust Kak HayKa U MpoIECC. PackpriBaTh cojsiep:kaHre TEPMHUHOB

U Tpoliecc

3apOXKICHHUE CENEKIIMY U TOMECTUKALIHS.
Yuenue H. U. BaBunosa o nenTpax
MHOT000pa3usi U MPOUCXOKICHUS
KYJIbTYPHBIX PACTCHUM.

L{eHTpBI MPOUCXOKACHUS TOMALTHUX
KUBOTHBIX.

Coprt, nopoja, mTaMm.

Y TIOHSATHUM: CEJIEKIIUs, COPT, MOPO/Ia,
HITaMM, TOMECTUKALIMS, UIIN
OJOMAIITHUBAHUE, [ICHTPHI
MHOT000pa3usi U MPOUCXOKICHUS
KYJIbTYPHBIX PAaCTECHUU U
KUBOTHBIX, TUOpHUIA3AITHS,
HCKYCCTBEHHBIN OTOOD.
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Hemoncmpayuu:

Ilopmpemui: H. . BaBuios.
Tabauyvt u cxemwvi: xapra «lL{eHTpHI
MHOT000pa3usi U MPOUCXOKIACHUS
KYJbTYPHBIXpacTeHUI», «[lopoasl
JOMAIIHUX )KUBOTHBIX», «CopTa
KYJIbTYPHBIX PacTEHHII».
Obopydosanue: MyIISHKU TUIOJIOB U
KOPHEILJIO0B JUKUX (GOpM U
KYJIbTYPHBIX COPTOB PaCTEHUM;
repbapuii «CenbCKOX035UCTBEHHBIC
pacTeHus»

Ha3biBaTh 1 cpaBHUBATh OCHOBHbIE
ATaIbl Pa3BUTHUS CEJICKIIUU.

N3narate yuenue H. U. BaBunosa

0 LIEHTpaX MPOUCXOKACHUS KyJIbTYPHBIX
pacTeHMil; pa3auyaTh HEHTPHI HA KapTe
MHpa, CBSI3bIBATH UX MECTOIOJIOKEHUE

C oYaraMd BO3HUKHOBEHHUSIPEBHEHIINX
[ABIJIA3AIAH.

CpaBHHBaTh cOpTa KyJbTYPHBIX
PacTEeHH, MOPOABI TOMAIITHUX
KUBOTHBIX U UX JTUKUXIIPEIKOB.
OueHnBaTh poib CEIEKINU

B 00€CIeUeHUH MPOOBOJIHLCTBEHHOM
0€30MacHOCTH YeIOBEYECTBA

7.2

Metonp! 1
JTIOCTUKECHUS
CEJIEKIIUU PACTCHUM
Y KUBOTHBIX

CoBpeMEHHBIE METOJIBI CEJIEKLUU.
MaccoBblif 1 UHIUBUYJIbHBIN OTOOPHI
B CEJIEKUMUPACTEHUN U )KUBOTHBIX.
Ouenka sKcTepbepa.
biM3KOpOACTBEHHOE CKpELIMBaHUE —
uHOpUuHT. YncTas nuHUS.
CkpenmBane YUCThIX JTUHUM.
I'erepo3suc, niu rubpuaHas cuia.
HeponcrBennoe ckpeniuBanue —
aytopuauar. OtnanéHHas
rudpuan3anus u e€ycrexu.
HckycCTBEHHBIM MyTareHes v NoJly4eHue
MTOJUIUIONIOB. [loCTHKEHNs ceeKuun

PackpbiBaTh copepkaHue TEPMUHOB U
MOHSTHI: UICKYCCTBEHHBIA OTOOD,
MacCOBBII 0TOOP, MHIUBUAYaTbHBIN
0T00p, FKCTEPHEP, OTUZKOPOACTBEHHOE
CKpeNIMBaHue, YUCTas JIMHUS, TEeTePO3HC,
HEPOJICTBEHHOE CKpPEIUBaHUE,
HUCKYCCTBEHHBI MyTareHes,
noymrutonipl. CpaBHUBATH (HOPMBI
MCKYCCTBEHHOTO 0TOOpa (MaccoBoro u
WHIUBUTyaJIbHOTO), BUIBI
rubpuan3anuu (6JIU3KOPOJACTBEHHON U
OT/IAJICHHOM ), CITIOCOOBI MOTYyUYCHHS
MOJIUTLIIONIOB.
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pacTeHul, )KUBOTHBIX U
MHKPOOPTaHU3MOB.
Hemoncmpayuu:

Iopmpemuwi: 1. B. Muuypum,

I'. . Kapneuenko, M. @. 1BaHOB.
Tabauywl u cxemwvi: «OTHaICHHAS
rubpuauzanus», «PaboTel akagemMuka
M. @. BaHoBay, «llomummonaus.
Obopydosanue: MyJISHKU TUIOJIOB U
KOPHEIUIOJ0B TUKUX opM U
KYJIbTYPHBIX COPTOB PACTEHUM.
Jlabopamopnsie u npakmuueckue
pabomul:

Dkckypeust «OCHOBHBIE METOJIBI U
JOCTUKEHUS CEJIEKIIUN PACTEHUN U
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTAHIINIO,
IIEMEHHYIO Qepmy,
COPTOUCTIBITATENIbHBIA y4aCTOK

WJIU TETJTMYHOE XO035HUCTBO)

[IpuBOAUTE TIPUMEPHI TOCTUKEHUN
CEJIEKIIUY PACTEHUI U KUBOTHBIX

7.3

buorexnoorns
KaK OTpacib
MIPOU3BOJCTBA

buorexHonorus kak orpacib
IIPOU3BOJICTBA. | €HHAs MHKEHEPUS.
Ortanbl co3nanus pekomOunantHoi JITHK
Y TPAHCTEHHBIX Oprann3MoB. Kietounas
uHXeHepus. KileTouHbIe KyJIbTYpBI.
MUKpPOKIOHAIbHOEPA3MHOKEHHE
pactenuil. Knonnposanue
BBICOKOITPOAYKTHUBHBIX

PackpsiBaTh conepxaHue TEPMUHOB U
MOHATUN: OMOTEXHOJIOTHS, KIIETOYHAs
VH)XEHEPUs, TeHHAasi UHXKEHEPUs,
KJIOHUPOBAHUE, TPAHCTCHHBIE
opranusmbl, MO (reneruvecku
MOIU(PULIPOBAHHBIE OPTAHU3MBI).
XapakTepu30BaTh OMOTEXHOJIOTHIO KaK
OTpacib [IPOU3BOACTBA, OCHOBHBIE
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CEIbCKOXO03SIMCTBEHHBIX OPTaHU3MOB.
DKOJIOTHYECKUE U ITHUYECKUE TTPOOIIEMBI.
I'MO — reneTuuecku
MOAUGUITIPOBAHHBIE OPTAHU3MBI.
Jemoncmpayuu:

Tabauyvt u cxemvi: «OOBEKTHI
OmoTexHoJoTuNY, «KieTouHsie
KYJBTYPBI U KJIIOHUPOBAHUE,
«KOHCTpyHpOBaHUE U TEPEHOC T'E€HOB,
XPOMOCOM)»

JOCTHIKCHUA OMOTEXHOJIOTHH B 00JIaCTH

IMPOMBIINIJIICHHOCTH, CCJILCKOTO XO031CTBa

Y MEIIUIIUHEI.
[lepeuncisiTh U XapaKTEpPU30BATh
OCHOBHBIEMETO/IBI M JIOCTHIKCHUS
OMOUH>KEHEPUH.

OO6CyKIaTh IKOJIOTHYECKUE U
ATUYECKHE aCMEKThl HEKOTOPHIX
UCCJIeIOBaHMM B 00J1acTu
OMOTEeXHOJIOTHH (KJIOHUPOBAHMUS,
HUCKYCCTBEHHOTO OTUIOZOTBOPEHUS,
HAIPaBJICHHOTO W3MEHEHUsI FeHOMA U
CO3/7IaHUSI TPAHCTEHHBIX OPTaHU3MOB)

HToro yacos 1o TeMe 3
Pe3epBHoE Bpems 1
OBILIEE KOJIMYECTBO 34
YACOB I1IO ITPOT'PAMME
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11 KUIIACC

No

/o

HaumenoBanue
pa3aesioB U TeEM
y4eOHOro npeaMera

KommuectBo
4acoB

[IporpammHoe copepkanue

OCHOBHBIE BU/IBI ICATEIHHOCTH
O0yJaroIIIXCS

Tema 1. DBoJIIONMOHHAA OMOJIOrHSA

11

OBOJIIOLMST U METOABI
e€ n3y4eHus

1

[Ipennockuiku BO3SHUKHOBEHUS
ABOJIFOLIUOHHON TEOPUU. DBOITIOLIMOHHAS
TEOpHs U €€ MECTO B OMOJIOTHH.
BimsiHue 3BOTIOLIMOHHON TEOpUHU

Ha pa3BUTHE OUOJIOTUU U JPYTUXHAYK.
CBuaeTensCTBa 3BOJIIOLUN.
[TaneonToNOrNYECKHE:
MOCJIE0BATEILHOCTD MOSIBJICHUS BUJIOB
B [TAJIECOHTOJIOTMYECKOM JIETOIUCH,
nepexoaHbie POPMBI.
buoreorpaguyeckue: cXoACTBO U
paznuune ¢payH udop MaTEpPUKOB U
OCTPOBOB. ODMOPHOJIOTUYECKHE: CXOJICTBA
U pa3inuus SMOPHOHOB Pa3HBIX BUJIOB
MMO3BOHOYHBIX.
CpaBHUTEIHLHO-aHATOMUYECKHUE:
TOMOJIOTUYHbIE, AHAIIOTUYHBIE,
PyAMMEHTAPHBIE OPTaHbl, aTaBU3MBI.
MonekynsipHO-OMOXUMHUYECKUE:
CXOJCTBO MEXAHU3MOB
HACJIEICTBEHHOCTH U OCHOBHBIX

PackppIBaTh copepkaHie TEPMUHOB H
MOHSITUI: HBOJIIOIUS, TIEPEXOTHBIC
(bopmbl, GUITOTEHETUYECKUE PSIIIBI,
BU/IBI-2H/ICMUKH, BUIBI-PEITUKTHI,
3aKOH 3apO/IbIIIEBOTO CXO/ICTBA,
OMOreHETUYCCKHM 3aKOH,
TOMOJIOTUYHBIC U aHAJIOTUIHBIC
OpraHbl, pyJUMEHTapPHBIC OPTaHbl,
aTaBU3MBI.

[lepeuncrisaTh OCHOBHBIE ATAIbl PA3BUTHS
ABOJIFOLIMOHHON TEOPHH.
XapakTepru30BaTh CBUIETEIHCTBA
ABOJTIOIMU: TIAJICOHTOJIOTHYECKHE,
ouoreorpaduueckue,
AMOPHOJIOTUYECKUE, CPABHUTEIHHO-
aHATOMHYECKHUE, MOJICKYJISIPHO-
OMOXUMHUYECKHUE.

[IpuBOAWTH MPUMEPHI IEPEXOTHBIX
dhopM OpraHu3MOB, (GUIOTCHETHICCKHUX
PSIOB.

[IpuBoauTh (HOPMYITUPOBKH 3aKOHOB
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METa0O0JMYECKUX MyTEH y BCEX >KUBBIX
OpTaHU3MOB.

Hemoncmpayuu:

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

K. M. bap, O. I'ekkenb, @. Mroiep.
Tabnuywvl u cxemol: «Pa3Butne
OpraHUYECKOro Mupa Ha 3emiiey,
penbedHbie TAOIULIBI «3apOIBIIIH
MTO3BOHOYHBIX KUBOTHBIX),
«ApXEONTEPUKC.

Obopyoosanue. buoreorpapuyeckas
KapTa Mupa; koyekius «Dopmbl
COXPAHHOCTH MCKOMAEMBbIX )KUBOTHBIX U
pacTeHUi»; BIIaXKHbIE MTpernapaThbl
«Pa3Butue HacekoMoro», «Pa3zpurune
JISATYILIKW

OMOreHETUYECKOTO U 3apOdbIIICBOIO
CXoAdCTBa

1.2

Ucrtopus pazsutus
NpeACTaBICHUN
00 HBOTIOITUHU

OBoutoninoHHas teopus Y. J{apsuna.
[TpenmochlIKu BOZHUKHOBEHUS
JapBUHU3MA. J[BIKYIIIHE CHITBI
HBOJIIOLIUY BUJIOB 110 J{apBUHY
(M30BITOYHOE PA3MHOKEHUE

IPU OTPAHUYECHHOCTH PECYPCOB,
HeonpeaenéHHas K3MEHYUBOCTD,
O0opb0a 3a CyllecTBOBAHHUE,
€CTECTBEHHBII 0TOOD).
CuHTteTnyeckasi TEOpHs BOJIIOLIMU

PackpriBaTh coniepxaHre TEPMUHOB U
MOHSITHUI: CHCTEMAaTHKa, €CTECTBEHHBIM
U UCKYCCTBEHHBIH 0TOOD.
XapakTepu3oBaTh OCHOBHBIC
ABOJIOLIMOHHBIC UJCH, KOHLIEIIIUA 1
TEOpUH; CPAaBHUBATH B3TJIAbIHA BUJ U
sposmtoruio K. JImnnes, JK.b. Jlamapka,
Y. JlapBuna.

OuenuBath Bk JInHHES B pa3BUTHE
CHUCTEMATUKU U OOBSICHATH MPUHITUITBI
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(CTD) 1 e€ OCHOBHBICTIOIOKEHHS.
Jemoncmpayuu:

Ilopmpemuwi: K. JIunneit, XK. b. Jlamapk,
Y. /lapBuH.

Tabauywl u cxemor.: «Ilomynsiumy,
«Kapra-cxema MapiipyTta myTenecTBuUs
Y. NapBunay, «@opmbl 60pHOBI

3a CyIlIEeCTBOBaHHUEY, « ECTECTBEHHBIN
ot0op», «MHOroo6pasue cCopTon
pacteHui», «MHorooOpasue nopo
YKUBOTHBIX)»

OMHapHOI HOMEHKJIATYPHI.
XapakTepu3oBaTh COAECPKAHUE U
3HA4YEHUE HBOTIOLMOHHON KOHIEIIIUN
K. b. Jlamapka.

OueHnBaTh €CTECTBEHHO-HAYYHBIE U
COLIMAJIBHO-PKOHOMHUYECKHUE
IIPEANOCHUIKM BO3HUKHOBEHHS
ABOJTIOLMOHHON Teopuu Y. /lapBuHa.
PackpbIBaTh coziep:kaHue IBOIIOLUOHHON
teopun. /lapBrHa; cpaBHMBATH
HEONPEIEIIEHHYIO U ONPEACIEHHYIO
M3MEHYHUBOCTb, €CTECTBEHHBIN U
HCKYCCTBEHHBIN 0TOOD, (POopMBI OOPHOBI
3a CyILIECTBOBAHUE.

OnuceIBaTh NOJOKEHNS CHHTETUYECKON
teopuu sBoonuu (CTD) u oOBICHATH
e 3HaueHHe AIIOUOIOTUU

1.3

Bun: xpurepun n
CTPYKTypA.
[TomyAnms Kak Kak
JJIeMEHTapHas
€IMHULIA BHUIA

Muxposomonus. [lonmynsuus kak
€AMHHUIABUA U BOJIFOLIH.
Hemoncmpauyuu:

Tabnuyvt u cxemor: «llomynsumy,
«MyTanMoHHasg U3MEHUYUBOCTbHY.
Obopyoosanue: MUKPOCKOTI,
MuKponpenapar «J[pozoduna» (Hopma,
MyTari (POPMBIKPBIIBLEB U OKPACKH
Tena), Mojaenb-antkanus «llepexkpéct
XPOMOCOMY.

PackppiBaTh conmepkaHrue TEPMUHOB U
MOHSATHI: MUKPOIBOJIIOIINS, BUI,
KpUTEPHUH BUA, apealt, TOIYJISIIHS,
reHooH/1, MyTaIluy, KOMOUHAIIUN
T'CHOB.

XapakTepu3oBaTh BUJ KaK OCHOBHYIO
CUCTEMATUYECKYIO CTUHUITLY U
L[EJIOCTHYIO OMOJIOTHUECKYIO CUCTEMY.
Boiaensats kputepun Buia
(Mopdonoruueckuii, Ppu3HMOIOTUUECKUH,
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Jlabopamopnuwie u npakmuueckue
pabomut:

JlaGoparopnas padora Ne 1. «CpaBHeHue
BUJIOB 110 MOP(OJIOTUYECKOMY
KPUTEPUIO»

OMOXMMUYECKUI, TCHCTUYCCKUH,
AKOJIOTMYECKUM, Teorpaduueckuil) u
MPUMEHSATh KPUTECPUU ISl OTMCAHMUS
KOHKPETHBIX BHJIOB.
XapakTepu3oBaTh MOIMYJISAIUI0 KaK
CTPYKTYPHYIOCAHMHUITY BHJIA U
HBOJTIOIUH.

OnuceIBaTh MOMYJISIUIO 10 OCHOBHBIM
MOKa3aTeNIsIM: COCTaB, CTPYKTypa

1.4 | IBwxyIue cusbt JIBrxymue cuibl ((pakTopsl)3BoONMK | PackpbiBaTh cojep:kaHre TEPMUHOB U
(3;1eMeHTapHbIe BUJIOB B Ipupoje. MyTaluOHHBINA NOHATUN: KOMOUHATUBHAs
(pakTOpBI) IBOJIIOLIUU npoliiecc ¥ KOMOWHATUBHAS W3MEHYHUBOCTb, MyTALIH, MyTaIl[AOHHBIN
M3MEHYHUBOCTD. [lOMyNIAIIMOHHBIE BOJIHBI | POLIECC, MOMYJIALIMOHHBIE BOJIHBI,
u npeid reroB. M3omsius u murpanus. | apeiid reHoB, W30JIAINS, MUTPAIUH.
Jemoncmpayuu: XapakTepu30BaTh JIEMEHTapHBIE
Tabnuyvl u cxemol: «J{BUKYIINAE CUITBI (aKTOPBI HBOTIOLUU: MYTAIIMOHHBII
HBOJIFOLIUN npoiiecc, KoOMOMHAaTUBHAs
WU3MEHYHMBOCTb, OMYJISILIUOHHBIE BOJIHBI,
Ipei( reHoB, W30S, MUTPALIUSL.
VYcraHaBnMBaTh MPUYUHHO-
CJIEJICTBEHHBIE CBSI3U MEXKY
MEXaHU3MOM U Pe3yJbTaTOM JIEUCTBUS
JBIDKYIIAX CHJI (3JIEMEHTAPHBIX
(haKTOPORB) PBOIIOIUN
1.5 | EcrectBenHbIil 0TOOP EctecTBennsbIit oTO0p — Hampasstonuid | PackpsiBath copepkaHue TEpPMUHOB U

u ero (popmbl

(bakTop 3BOIIOIHUU.
@DopMBbI €CTECTBEHHOT'0 0TOOPA.

MOHSITUH: €CTECTBEHHBIN 0TOOD, O0pHOa
3a CyIIIECTBOBAHUE.
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Hemoncmpayuu:
Tabnuywvl u cxemol: «ECTECTBEHHBIN
otOop», «boprba 3a cymecTBoBaHUE

OnuceiBaTh MEXaHU3M JICHCTBUS
€CTECTBEHHOTO 0TOOpA.
Xapaktepu30Bath (OPMbI €CTECTBEHHOTO
oTOopa (ABMKYIINA, CTAOMIN3UPYIOIIHIA,
JAW3PYITUBHBIN) U CPABHUBATH UX MEXIY
co00Ii1.

XapaktepusoBaTh O0pEOY
3a CYIIIECTBOBAHKE U CPAaBHUBATH €€

BUJIBI (MEXKBUIOBAsI, BHYTPHBHIOBASI,
60oprOa ¢ HeOIaronpUsATHEIMU
(hakTOpamMu BHEIIHEH Cpe/ibl)

1.6

Pesynbprars
HBOJIIOLIMHU:
MPUCTIOCOOJIEHHOCTh
OpPraHHU3MOB U
BHU1000pa30BaHKE

[Ipucnoco61eHHOCTh OPTraHU3MOB
KaK pe3yibTaT sBotonuu. [Ipumepsi
MPUCTIOCOOJICHUI Y OPTaHU3MOB.
ApoMopd 036l U U0 AT TAIIUH.
Buau BumoobpazoBanue.

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

Hemoncmpayuu:

Tabnuysl u cxemol:
«IIprcnocoOIeHHOCTh OPTAHU3MOBY,
«I"eorpaduueckoe BUA00Opa3oBaHUEY,
«IKOJOTHIECKOE BUI000pa30BAHKE.
Obopyoosanue:

koJutekius «[IpuMepsl 3aUTHBIX
MPUCTIOCOOJICHUH Y ) KUBOTHBIX),

PackpbiBaTh cojiep>kaHre TEPMUHOB U
MTOHSTHIA: PUCTIOCOOJICHHOCTD,
MMOKPOBUTEIHCTBEHHAS U
IpelocTeperaolas oKkpacka,
MacCKHpOBKa, BUJI000pa30BaHue.
OnuceIBaTh MEXaHU3M BO3HUKHOBEHUS
MIPUCTIOCOOJICHUI Y OPraHU3MOB.
BBISABIATE 110 M300paKCHUSM, HA KUBBIX
1 (DUKCUPOBAHHBIX MperapaTax MPUMEpPHI
MPUCTIOCOOJICHHOCTH PACTCHHUHA H
KUBOTHBIX K YCIIOBHSIMCPE/IbI

oOuTaHMs, JOKa3bIBaTh OTHOCUTEIBHYIO
11e71eCO000pa3HOCTh MPUCIIOCOOTICHUM.
XapakTepu3oBaTh CIIOCOObI U
MEXaHU3MbI BU1000pa30BaHMUS;
OTHCHIBATH U CPABHUBATH OCHOBHBIC
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KOJUIEKIIHS HACEKOMBIX C Pa3IMYHbIMU
TUIIAMH OKPACKH; HAOOP MIOAOBH
CEMSIH.

Jlabopamopusle u npakmuyeckue
pabomut:

JlaGopaTtopHas pabota Ne 2. «Onucanne
MPUCTIOCOOTICHHOCTH OpTraHU3Ma U ee
OTHOCHUTEJILHOTO XapaKTepa»

(OPMBI DKOJIOTHYECKOTO U
reorpaduIecKoroBHI000pa30BaAHMUS

1.7

Hamnpasnenus u mytu
MaKpO3BOJIIOIIUT

MakponsBodonus.

@dopMbI 3BOTIONUU: (DUTIETHYECKAs,
TUBEPreHTHAs, KOHBEPTCHTHAS,
napayuensHas. HeobpatumocTh
sBoJironu. [Ipoucxoxaenue

OT HECIEIHATU3UPOBAHHBIX
MPEIKOB.

[Iporpeccupyromias crieruain3anusl.
AnanTvuBHas pajguaiiusi.
Hemoncmpayuu:

Tlopmpemuwi: A. H. CeBeplioB.
Tabauywl u cxemovl: <KApoMopdho3bD»,
«Manoamanranuny, «O0IIas
JETCHEPAIIHS.

Obopyoosanue: moaenb « OCHOBHbBIE
HaITpaBJICHUS DBOJIIOIHKY; 00BEMHAS
Moaenb «CTpoeHHe TOJIOBHOTO MO3Ta
MMO3BOHOYHBIX)

PackpbIBaTh copepkaHue TEPMUHOB U
MNOHATUN: MAKPOIBOIIOLINS, (PUITIOTEHE3,
OMOJIOrMYECKUI Mporpecce U perpecc,
apomopdo3, uauoaganTaius, ooas
JereHepanus, aJanTUBHAs paaualiys.
XapakTepu3oBaTh (POPMbI IBOJTIOLIMH.
BoisBisats apomopdo3sl 1
UIM0AIaNITallUd YPACTCHUN U
’KUBOTHBIX.

CpaBHHBaTh OMOJOTMYECKUI MPOTPEcC
1 OMOJIOTUYECKH perpecc, apoMopdo3,
UIN0AIANITAIIAI0 ¥ OOIIYIO
JIereHepaluio.

BhIsSBISTE B3aUMOCBSI3U MEXY MYTAMU
Y HaIpaBJICHUSIMU 3BOJIIOLIUU

Y PACTEHMM U KUBOTHBIX

NToro yacos 1o reme
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Tema 2. Bo3HUKHOBeHHE U PAa3BUTHE KU3HHA HA 3emJre

2.1 | Uctopus xu3Hu

Ha 3eMJe ¥ METOJIbI
€€ U3y4eHUs.
I'unore3sl
MPOUCXOXKICHUS
’KHM3HHU Ha 3emJie

2

JloHay4uHbIE€ peACTABICHUS

0 3apOKJICHNM XU3HHU. HaydHble
TUIIOTE3bl BOSHUKHOBEHUS KU3HU

Ha 3emJie: abMoreHe3 UMaHCIepMus.
XuMHUUYECKasi SBOJIFOIIUS.
AOUWOTEeHHBIN CUHTE3 OPraHUYECKUX
BEIIECTB U3HECOPTAaHUYECKUX.
DKCNEpUMEHTaIbHOE TOATBEPKICHUE
XUMHYECKON SBOIOLUH.

HadanpHbie 3Tansl OMOJIOTrHIeCKOM
sBotonnu. I'unoresa PHK- mupa.
dopmupoBaHue MEMOPAHHBIX CTPYKTYP
Y BO3HUKHOBEHHE MPOTOKIETKH.
ITepBbIe KJIETKU U UX DBOJTIOLIMSI.
DopMHUPOBAHUE OCHOBHBIX I'PYIIIT
JKUBBIX OPTraHU3MOB.
Hemoncmpayuu:

Tlopmpemui:

®. Penu, JI. ITactep, C. Muiiep,

A. W. Onapumn, I'. FOpu.

Tabnuywl u cxemwvl: « BO3BHHKHOBEHHE
CoiHEeUHOM CHCTEMBI»,

«Pa3BUTHE OPraHUYECKOIO MUPaY,
«PacturenpHas kieTka», « KuBoTHas
KieTkay, «[Ipokapuornueckas
KJICTKa»

PackpeiBaTh copepkaHne TEPMUHOB U
MOHATUMN: KpeallMoHN3M, a0UOTeHe3,
BUTAJIN3M, ITAHCTIEPMUS, OMOTI033,
KOalepBaThl, MPOOUOHTHI, CUMOMOTEHES3.
XapakTepu3oBaTh METOAbI U3YUCHUS
MCTOPUYECKOTO MPOLUIOro 3eMJIu.
[lepeuncisiTh OCHOBHBIE TaITBI
XUMHUYECKON HOMOJIOTUYECKOM
ABOJTIOLUU.

Wznarate copepxaHue TUIIOTE3 U TEOpUi
BO3HUKHOBEHUS KU3HU Ha 3eMJie
(kpealmoHn3Ma, CaMOIPOU3BOJIBHOTO
3apOKI€HUSI (CIIOHTAHHOTO),
na"cnepmuu, runore3sl PHK-mupa).
OnuceiBaTh skciepumenTsl C. Mumiepa
u I'. FOpu 1o nosny4eHno opraHnyecKux
BELIECTB U3 HEOPTaHUYECKHUX MYyTEM
a0MOTreHHOTO CUHTE3a
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2.2

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

PazButHe )xu3HHU Ha 3eMIIe 110 3paM U
nepuogam. Karapxeii. Apxerckas

Y IIPOTEPO30MCKas 3phl. [1anmeo3orickas
apa u e€ mepuoIibl: KEMOPHUICKUH,
OPAOBUKCKHUH, CUITYPUHUCKHUM,
JICBOHCKUH, KAMEHHOYTOJIBHBIM,
IIEPMCKHH.

Me3so301ickas 3pa 1 €€ NEPUOIBL:
TPUACOBBIM, FOPCKUM, MEJTOBOM.
Kaitno3olickas spa u €€ nepuomsbl:
MajJIeO0reHOBBIN, HEOTC€HOBBIH,
AHTPOIIOT€HOBBIM.

XapakTepucTrKa KJIMMara u
re0JIOrMYeCKUX nporeccoB. OCHOBHBIE
ATarbl 3BOJIFOLIUU PACTUTEIBHOTO U
YKUBOTHOTO MUpa. ApoMopdho3bl

y pacTeHHil 1 )KUBOTHBIX. [losBIEHNME,
pacuBeT U BBIMUPAHUE TPYIII KUBBIX
OpraHu3MOB.

Hemoncmpauyuu:

Tabauywvl u cxemol: «PazBurue
OPTraHUYECKOTO MUPay,
re0XpOHOJIOTUYECKas TaOINIIa;
KOJUTEKIHS «DPOpMBbI COXpAHHOCTH
MCKONAEMBbIX KUBOTHBIX M PACTCHUID).
Jlabopamopuvie u npakmuuecxkue
pabomut:

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

3HaTh MOCJIEI0BATEIIBHOCTh S0HOB:
KaTapxeu, apxeu, MpoTepo30i,
banepo30ii; 3p: apxelickas,
IIPOTEPO30MCKAsL, MATIEO30MCKAas,
M€3030MCKast, KAMHO30MCKasl; IEPUOIOB:
KEeMOPHUICKUI, OPTOBUKCKHIA,
CUITYPUMCKHUI, TIEBOHCKHUM,
KaMEHHOYTOJIbHBIN, IEPMCKHM,
TPUACOBBIN, FOPCKUI, MEJIOBOM,
MajJ€OreHOBBLIM Y HEOT'CHOBBIM,
AHTPOITOT€HOBBIM.

XapaxkTepu3oBaTh OCHOBHBIE COOBITHS
B Pa3BUTHUU OPTaHUYECKOTO MHUPA

T10 3paM U EPUOAAM IF€OJTOTHUECKOU
HCTOPUU; dTaIlbl Pa3BUTHUS
PaCTUTENIBHOTO U )KUBOTHOTO MHUpA.
Breienuts riaBHbie apoMop(o3sI
pPacTeHUN U )KUBOTHBIX.

CpaBHHBaTh MEX Ty COO0M
MPEJICTABUTENICH CUCTEMATUUYECKHUX
IPYIIT OPTraHU3MOB, BBISBIISITH YEPThI
YCIIOKHEHUSI U TPUCTIOCOOJIEHHOCTH
K YCJIOBUSM >KU3HU
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[TpakTnueckas padora Ne 1. «M3yueHue
MCKOIIA€MbIX OCTAaTKOB PAaCTEHUU U
YKUBOTHBIX B KOJUIEKIUSIX).

DKCKypcHs « DBOJIIOLUSA OPraHUIECKOrO
Mupa Ha 3emJiie» (B €CTECTBEHHO-
HAy4YHbI WINKPAECBEIUYECKUI MYy3eil)

2.3 | CoBpeMeHHas CucreMa OpraHM4eCcKOro MUpa Kak PackpeiBaTh copepkaHle TEPMHUHOB U
cucrema oTpakeHue 3BooInA. OCHOBHBIE MOHSATUIN: CUCTEMATHKa, UCKYCCTBEHHAsS U
OpraHUYeCcKOro Mupa CHUCTEMAaTUYCCKUE TPYIIBI OPraHU3MOB. | €CTECTBEHHAs KjaccU(UKanus, OuHapHas

Jlemoncmpayuu: HOMEHKJIaTypa, MPUHIIUI
Tabauyvt u cxemol: «CoBpeMeHHAs MEPAPXUYHOCTH.
CUCTEMA OPTraHUYECKOTO MHUPa» XapakTepu3oBaTh COBPEMEHHYIO
CUCTEMY OPraHMYECKOro MHpa
2.4 | DBOMIOIUS YETIOBEKA DBoJIIOIUA YeT0BEKa. AHTPOMNOJIOTHS PackpriBath conepkaHue TEPMUHOB U

(anTpomoreHes)

Kak Hayka. Pa3Burtue npencraBieHui
O MPOUCXOXKICHUU YeTOBEKa. MeTobI
M3y4yeHHs aHTponorene3a. CxoAcTBa u
pa3uyus 4eJIOBEKa U KUBOTHBIX.

CucreMaTuuecKoe MoJIOKCHHE YeI0BeKa.

Hemoncmpayuu:

Topmpemuwi: Y. [lapBuH.
Tabauyvl u cxemvi: «CpaBHEHUE
aHATOMHYECKUX YEPT CTPOCHUS
YeJIOBEeKa M YeJI0OBEKOOOPa3HbIX
00e3bsTHY.

ObopyoosaHue: CICTIKU UITN
U300paKeHHs] KAMEHHBIX OPYAHiA

TOHSTHM: aHTPOMOJIOTHS, aHTPOIIOTECHES,
4esoBeK pazymHbI(HOMO sapiens),
MPSIMOXOXKJICHUE, BTOPasi CHTHAJIbHAS
cucTeMa.

[TepeuncnsaTh 3a1a4u AHTPOIIOJIOTHH,
ATANBICTAHOBJICHUS U PA3BUTHS
MPEACTABICHUMN O MPOUCXOKICHUU
YEJI0BEKA.

M3marate OCHOBHBIC MOJIOKEHUS
teopun Y. JlapBuHa, KpUTUYECKU
OIICHMBATh HEHAYYHYIOUH(POPMAITUIO
O MPOUCXOXKJICHUH YEJIOBEKA.

3HaTh CHCTEMAaTHYECKOE ITOJIOKESHHUE
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NEPBOOBITHOTO YeNIOBEeKa: KaMHU-
qorepsl, pyouna, ckpebdiia

Bua HOMO sapiens, nmepedncisaTh ero
MOP(OJIOTO-aHATOMHYECKHUE TPU3HAKU
pa3HOro ypoBHS (THI, KJIacc, OTPsiA

u 1p.).

YcTaHaBIMBaTh YEPTHI CXOACTBA U
pa3IMuNiidesioBeKa U )KUBOTHBIX.
OOBSCHATH U OLICHUBATH 3HAYCHHE
HAYYHBIX 3HAHUH O MPOUCXOKICHUH
YeJI0OBEKa JIUIsl TOHUMaHUsI MECTa U POJIH
YeJoBeKa B MPUPOJIE

2.5

JIBrKyIIME CUITBI

(pakTopsI)
aHTpoOIIOreHe3a

JIBrkyine cuiibl ((hakTopsbl)
aHTpornorenesa. Hacneacrsennas
M3MEHYMBOCTb U €CTECTBEHHBII OTOOP.
OO6miecTBeHHBIN 00pa3 KU3HHU,
M3TOTOBJIEHHUE OPYAUU TPYAa,
MBIIJIEHUE, PEYb.

Hemoncmpayuu:

Tabauywt u cxemvt: «CpaBHEHHE
aHATOMHYECKHUX YEepPT CTPOCHUS YeJIOBEKa
U 4eJIOBEKOOOPa3HbIX 00€3bsHY,
«OCHOBHBIE MECTa MAJIEOHTOJIOTMYECKUX
HaXOJIOK MPEAKOBCOBPEMEHHOTO
YEJIOBEKAY.

OO6opyioBaHKE: MYJISKA
«IIponcxoxnenue yenoseka
(Ma7ICOHTOIOTUYECKNE HAXOJTKH )»

PackpeiBaTh copepkaHue TEPMUHOB H
MOHATUH: (haKTOPBI AaHTPOTIOTEHE?RA,
TPYIIIOBOE COTPYIHUYECTBO, PEUb,
OpyAHiiHAs EeATeTbHOCTD,
noJIMMOphU3M.

XapakTepru30BaTh JBIKYIIIHE CHITBI
(pakTopsl) aHTpONIOTEHE3A:!
OMOJIOTUUECKHUE U COIIUATBHEIC,
CpPaBHUBATh MX MEXIy COOOM
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2.6

OCHOBHBIC cTauu
SBOJIFOITMH YCJIOBCKA

OCHOBHBIE CTaIUM U BETBU SBOJIIOIUU
YeJIoBeKa: aBCTpajonuTeku, YemoBek
yMelbid, YenoBek mpsaMOXO TSI,
YenoBek HEaHAEPTAIBCKUM, UeloBEK
pa3yMHBIN COBPEMEHHOTO THIIA.
Haxoaku nckonaeMbIx OCTaHKOB,
BpeMs CYyIlIECTBOBaHUS, 00J1aCTh
pacnpocTpaHeHus, 00BEM TOJIOBHOTO
MO3ra, 00pa3 KU3HU, OPYIUs.
Jemoncmpavyuu:

Tabauywl u cxemwvl: «OCHOBHBIE MECTa
MaJ€OHTOJIOTMYECKUX HAXOJA0K MPEIKOB
COBPEMEHHOT'O YEJIOBEKa,
«JlpeBHeimme moan», «peBHue
moan», «llepBble COBpEMEHHBIE JTHOIN».
OO0opyIoBaHUE: MYIISIKH
«IIpoucxoxaenue yenoBeka» (OOCTHI
aBCTpaJIONUTEKa, MUTEKAHTPOTIA,
HEaHIepTaAIblIa, KPOMAHBOHIIA); CICIKH
WM U300paKeHUsI KAMEHHBIX OPYIUN
MEePBOOBITHOTO YEJIOBEKA: KaMHU-
qorrnepsl, pyousna, ckpebdia

PackpeiBath copep:kaHue TEPMUHOB U
TOHSITUI: aBCTPAIONMUTEK, YEIOBEK
YMEJIbIN, YEJIOBEK MTPAMOXOIALINH,
HEaHJepTajel, KpOMaHbOHEIL,
HEOJIUTUYECKAsi PEBOJIIOLINS,
NEepPBOOBITHOE UCKYCCTBO.
XapakTepuzoBaTh U CPAaBHUBATH MEK]Y
c000M OCHOBHBIC CTAUH DBOJIIOINH
YEJI0OBEKA: XPOHOJOTUYECKUI BO3PACT,
apeaJ pacrnpocTpaHeHusi, 00bEM
TOJIOBHOT'O MO3Ta, 00pa3 )KU3HU U

opyaus Tpyaa

2.7

UYenoseueckue pacsl
U PUPOHBIC
aJanTaluyi 4eJIoBeKa

Yenoseueckue packl. OCHOBHbBIE
OOJIBIINE PACHI: €BPONICOUTHAS
(eBpaszuiickasi), HErpO-aBCTPAIOUIHAS
(?KBaTOpHUAIbHAS ), MOHTOJIOMTHAS
(a3uarcko-aMepuKaHCKasi).

PackpriBaTh conepxanue TEPMHUHOB
Y TIOHATHUM: PaChl, PACOTEHE3, COLAAII-
JApBUHU3M, PaCU3M, METHUCALIUSL.
XapaKkTepu3oBaTh U CPABHUBATH
MPEACTABUTEIEHYEIIOBEYECKUX Pac,
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YepThl IPUCIIOCOOICHHOCTH
MPEJICTABUTEIIEN YETIOBEUECKUXPAC

K YCJIOBUSIM CYIIIECTBOBaHMS. EqUHCTBO
yejaoBeueckux pac. Kpuruka
COLMAJIBHOTO JIApBUHU3MA U pacu3Ma.
Jemoncmpavuu:

Tabauysl u cxemol: «YenoBedeckue
pacb»

PAacKpbIBATh MIPUUYMHBI 1 MEXAHU3MBbI
pacoreHesa, nepeyucisiTb U TPUBOIUTH
pUMEPBI TPUCTIOCOOIIEHHOCTH YEeI0BEKa
K YCIIOBUSIM CPEJbI, TPUMEPDI
MPUCTIOCOOUTENBHOTO3HAYEHUSI PACOBBIX
MIPU3HAKOB.

Jloka3wIBaTh €IMHCTBO BUAa HOMO
sapiens, Hay4yHYI HECOCTOSITEIbHOCTh
PacoOBBIX TEOPUH,UJEH COLMATBHOTO
JapBUHU3MA U pacu3ma

HToro uacoB 1o teme

9

Tema 3. Opranu3mbl U OKPY:KaOUIAs CPe

aa

3.1 | Oxomorus kKak Hayka 1 OKoJorus Kak Hayka. 3ajauuu pa3aenbl | PackpeiBaTh conepikaHrne TEPMUHOB U
HKOJIOTUH. MOHSITUIA: SKOJIOTHSI, TIOJICBBIC
MeTo1pI SKOTOTHUECKUX UCCIEAOBAHNN. | HAOIIOAEHNUS, SKCIIEPUMCHTHI,
DKOJIOTHYECKOE MUPOBO33pEHUE MOHUTOPHUHI OKPYKAIOIIEW CPebL,
COBPEMEHHOI'0 4YeJIOBEKa. MOJIETTUPOBAHUE, YKOJIOTHIECKOE
Jemoncmpayuu: MHUPOBO33pEHUE.
Ilopmpemoi: A. I'ymOonbaT, [lepeuncnsath 3aa4u SKOJI0TUH, €€
K. ®@. Pynswe, O. I'ekkens. pas3nensl UCBS3U C APYTMMU HAyKaMU.
Tabauyvr u cxemwvr: xapra «lIpupogueie | Xapakrepu3oBaTh METOIbI
30HBI 3EeMIIH HKOJIOTHYECKUX UCCTICIOBAHUIN

3.2 | Cpenbl obutanus u 1 Cpenbl oOuTaHus OPraHU3MOB: BOJIHAsI, | PackppIBaTh cofiepikaHre TEPMUHOB

IKOJIOTHYECKHE
(akTopsI

HA3eMHO-BO3/IyIIIHAs, TOUYBEHHAS,
BHYTpHU-OpraHU3MEHHAs.
Okosoruueckue (HakTopbl.
Knaccudukanus 3K010ri4ecKux

Y TIOHSTHUH: cpefia OOUTaHMUS,
HKOJIOTHYECKUE (PaKTOPHI,
OMOJOTHYECKUI ONTHMYM,
OTpaHUYMBAIOIINNA (JTUMUTHUPYIOLTUIN )
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(dhaxkTopoB: abnoTHUeckue, OUOTHUYECKHUE
W aHTPOTIOTEHHBIE.

JleticTBHE YKOIOTHYECKUX (PAKTOPOB

Ha OpraHU3MBbl.

Hemoncmpayuu:

Tabauyvt u cxemwvi: «CpenploOUTaHUS
OpraHU3MOB»

dakTop.

XapakTepu3oBaTh YCIOBUS CPEJl
oOWTaHUs OPTaHU3MOB;
KJIaCCU(UIIMPOBATH U XapaKTEPHU30BaATh
AKOJIOTHYECKHE (DaKTOPhI: A0MOTHUYECKHE,
OMOTHYECKHUE M aHTPOIIOTCHHBIEC.
OmmceIBaTh AEUCTBUE YKOJIOTHYECKUX
(hakTOpOBHA OpraHU3MBI.
XapaxkTepuzoBaTh 0COOCHHOCTH
CTPOCHHUS U KU3HEACATEILHOCTU
PaCTEHUN U JKMBOTHBIXPA3HBIX CPET
oOHnTaHUs

3.3

AOuoTHYECKHE
(dakTopbl

AbuoTtnueckue (hakTophl: CBET,
TeMITepaTypa, BIaKHOCTb.
®otonepuoansm.IIpucnocodbnenus
OpPTaHU3MOB K JEHCTBUIO a0OMOTHYECKHUX
bakTopoB. bruonornueckuepuTMBbI.
Hemoncmpayuu:

Tabauyvt u cxemovl: «DOTOMEPUOIUIM.
Jlabopamopnvle u npakmuyeckue
pabomul:

JlaGopatopnas pabota Ne 3.
«Mopdonorudeckue 0COOEHHOCTH
pacTeHUH U3 Pa3HBIXMECT OOUTaHUS.
JlabopaTtopHnas padota Ne 4. «Bnusiaue
CBETa Ha POCT U Pa3BUTHE YEPEHKOB
KOJIEyCa»

PackpbiBaTh cosiep:kaHue TEPMUHOB U
MOHATUHN: a0MOTHYECKHUE (PAKTOPBI,
dhoToneprnoan3M, OMOJIOTUUECKUE
PUTMBI.

AHanmu3upoBath JCHCTBUE CBETA,
TEeMITepaTyphl, BIaXKHOCTH HA OPTraHU3MbI
Y TIPUBOJIUTH TIPUMEPHI
MPUCTIOCOOJICHHOCTH OPTaHNU3MOB.
[IpoBonTH OMOTOTHYECKHE HAOIIOICHUS
1 0OPMIIATH Pe3yJIbTaThl MPOBEAEHHBIX
HaOJTI0ICHUMA
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3.4 | buornueckue buotnueckue daxropsl. Buabl PackpbIBaTh cofepkaHue TEPMUHOB
(akTopsI OMOTUYECKHUX B3aUMOJECHCTBUM: U TIOHATUN:O0noTHYEeCKUE (HaKTOPHI,
KOHKYPEHLUSI, XUITHUYECTBO, CHMOMO3 U | XUILHUYECTBO, IIapa3UTHU3M,
ero ¢opmel. [lapazutusm, koomeparus, | KOHKYpPEHLUs, MyTyajau3M, CAMOHNO03,
MyTYyajJu3M, KOMMEHCAIU3M KOMMEHCAJIN3M, HaXJIEOHHYECTBO,
(KBapTUPAHCTBO, HAXJIEOHUYECTBO). KBapTUPAHCTBO, aMEHCAJIU3M,
AMeHcanu3M, HeUTpaIu3M. HEUTpaIU3M.
3HaueHue OMOTHYECKUX XapakTepHu3oBaTb ONOTHYECKHE
B3aMMOJICHCTBUH I CYILIECTBOBAHU (aKkTOphl U BUIBIB3aMMOOTHOIICHHI
OpPraHMU3MOB B IIPUPOIHBIX COOOIIECTBAX. | MEXKy OPraHU3MaMU; IPUBOJUTH
Hemoncmpayuu: MIpUMEPHI B3AUMHOU
Tabnuyvl u cxemol: «lluieBbie nenmn» IPUCIIOCOOTIEHHOCTH OPraHU3MOB.
CpaBHUBaTh MEXIy COOON BHJIbI
OMOTHYECKUXB3aUMOIEUCTBHIA
OpraHU3MOB
3.5 | Dxonoruyeckue DKOJIOTUYECKHE XapaKTEPUCTUKU PackpbiBaTh coniepkaHle TEPMUHOB U
XapaKTEPUCTUKU nonysiurd. OCHOBHBIEIIOKA3aTeNn MOHSTHI: NOMYJISILMSL, YACTIEHHOCTD,

BUJIA U TIOITYJISIIIAN

MOMYJISIIIUN: YUCIEHHOCTh, INIOTHOCTb,
POXK1a€MOCTh, CMEPTHOCTh, IPUPOCT,
Murpanus. JluHaMyuKa YMCI€HHOCTH
MONYJISIIIUU U €€ Perysiusl.
Hemoncmpauyuu:

Tabauyvt u cxemol: «llomynsuumy,
«3aKOHOMEPHOCTH POCTA YUCICHHOCTH
MONYJISIITUK UHPY30pUH-TY PEeTbKI».
Jlabopamopusle u npakmuuecxkue
pabomut:

IJIOTHOCTB, POKIAEMOCTh, CMEPTHOCTb,
MPUPOCT, MUTPALIUs, TUHAMUKA
YUCJIICHHOCTHU TOMYJIALIHH.
XapakTepu3oBaTh OCHOBHbBIE TTOKA3ATEIN
Y DKOJIOTHYECKYIO CTPYKTYPY
MOMYJISIUN; ONTUCHIBATH MEXaHU3MBbI
PEryIsiuy YUCIEHHOCTH MOIYJIALNH
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[Tpaktrueckas padota Ne 2. «Iloacuér
MJIOTHOCTH TIOMYJISIITUIN pa3HBIX BUIOB
pacTeHui»

Hroro yacos no treme

5

Tema 4. Coo01ecTBa M IK0JIOrHYE€CKHE CHCTEMBI

4.1 | CooOmiecTBa 1 Co00111eCTBO OPraHu3MOB — OHUOIIEHO3. PackpriBaTh conepkaHue TEpMUHOB U
OpraHU3MOB CrpykTyphl OMOLIEHO3a: BUI0BAs, MOHSTUI: OUOIIEHO3, IKOCUCTEMA,
MPOCTPAHCTBEHHAs, TpohUuUIecKast OMOreo1eHO03, BUJIbI-IOMUHAHTHI,
(uieBast). Buabl- 1OMUHAHTHI. DKOJIOTHYECKas HUIIIA.
CBsi3u B OHOIIEHO3E. XapakTepu3oBaTh OMOIICHO3
Jemoncmpavuu: (coo0111ecTBO), €r0 BUIOBYIO,
Tabnuyst u cxemor: «lluneBpie enmy, MPOCTPAHCTBEHHYIO U TPOPUUECKYIO
«bHOIIEHO3: COCTaB U CTPYKTYpay. CTPYKTYpBHI.
Obopyoosanue: MOJIeTb-aNIUIAKAIAS OOBICHATH PO KOMIIOHEHTOB
«Tunununeie OUOIIEHO3BDY; TepOapwii OMoIIeHO3a B MOJIJIEPKAHUU €TO
«PacturenpHbie COOOIIECTBAY; CTPYKTYPbI U CYIIECTBOBAHUS
KOJUIEKIMs « bHOIIEHO3» Ha ONPEICIIEHHON TEPPUTOPHH.
OOBACHATH OMOTOTUUECKHIT CMBICIT
SPYCHOCTH WJIMCTOBOW MO3aWKH.
CpaBHHBaTh KOMIIOHCHTHI OMOIICHO30B,
WX BUOBYIO, IPOCTPAHCTBCHHYIO H
TPO(QUYECKYIO CTPYKTYPBI, CBSI3U MEXTY
OpraHU3MaMH
4.2 | DKOCHCTEMBI U 2 DKOJIOrM4ecKHe CUCTEMBI (IKOCUCTEMBI). | PackpeiBaTh copepkaHne TEPMUHOB U

3aKOHOMEPHOCTH UX
CYILIECTBOBAHUS

[TousTHe 00 3KOCUCTEME U
OHMOreoLeHO3E.
OYHKITMOHAIBHBIC KOMITOHCHTBI

MOHSITHI: DKOCHCTEMA, OMOreOIEHO3,
MPOAYIIEHTHI, KOHCYMEHTBI, PEIYIICHTHI,
TpodHUECKHEe YPOBHH, ITUIIICBAs
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AKOCHUCTEMBI: MPOAYIICHThI, KOHCYMEHTHI,
PEAYLICHTHI.

KpyroBopoT BelecTB U MOTOK SHEPTUU
B DKOCHCTEME.

Tpoduueckue (TTUIIEBBIC) YPOBHH
9KOCHUCTEMBI. [IuIeBbIC IIEMH U CETH.
OCHOBHBIE 1TOKA3aTEIN SKOCUCTEMBI:
ouomacca, NpoayKIHs. DKOJIOTUUECKUE
MMUPAMUJIBL: TIPOAYKIIMH, YUCICHHOCTH,
onomaccel. CBOMCTBA YKOCUCTEM:
YCTOMUYUBOCTb, CAMOPETYJISIHUA,
pa3BUTHE.

Cykueccus.

Hemoncmpayuu:

lopmpemuwi: A. [Ix. Tencnu,

B. H. Cyxkaués.

Tabauyst u cxemol: «lIpupoaHbie
coobmecTBay, «llemu nuranusy,
«IKOJIOTUYECKas MUPaMUIa

LEIb U CETh, IKOJIOTMUYECKUE
MUpaMUJIbl, OomMacca, IpOAyKIIHS,
CYKLECCHSL.

XapakTepu3oBaTh CBOMCTBA IKOCUCTEMBI
(e€ crmocOOHOCTH K JUTUTETHHOMY
CaMOINOIEP/KAHNUI0, OTHOCUTEIIEHO
3aMKHYTBIA KPYTOBOPOT BEILIECTB,
HEO0OXOUMOCTb ITOTOKA SHEPTHH).
CpaBHHBaTh NaCTOUIIHBIE U JETPUTHBIE
MUIIEBbIE LIENH, TPOYUUECKUE YPOBHU
DKOCHUCTEMBI.

Paznuuate nupamMuabl MpoIyKIUH,
NUpamMUAbl YUCICHHOCTH U TUPAMHMIBI
OMOMACCHI.

CocTaBisATh LEMU U CETH MTUTaHUSI.
IlepeuncnsaiTe CBOMCTBA SKOCUCTEM:
YCTOMYMBOCTb, CAMOPETYJISILIHS,
pa3BUTHE (CyKIIeCCHs).

OnuceIBaTh MEXAHU3M MOIEPKAHUS
pPaBHOBECHS B 3KOCHCTEMAX.
XapakTepu3oBaTh CYKLIECCHH, BBISIBIISTh
MPUYHUHBI U 00LIME 3aKOHOMEPHOCTHU
CMEHBI 3KOCHCTEM

4.3

[Ipuponsie
AKOCHUCTEMBI

[IpupoaHbIE 3KOCUCTEMBI.
DKOCHUCTEMBI PEK U 03€ED.
DKOCUCTEMA XBOMHOTO UJIU
IMPOKOJINCTBEHHOTO JIECA.

PackpriBath copepkaHue TEPMUHOB U
MMOHATUI: BOAHBIE YKOCHCTEMBI,
OMOTeO1IeHO3bI, (PUTOIIAHKTOH,
300IUTAHKTOH, OEHTOC, TYMYC.
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Hemoncmpayuu:

Tabauyst u cxemvi: « IKOCUCTEMA
HIMPOKOJIUCTBEHHOTO JIECA,
«DKOoCcHCTEMA XBOMHOIO JIECay,
«buoneHnos BogoéMa.

Obopyoosanue: repdbapuu M KOJJICKIIUN
pacTeHU U )KUBOTHBIX,
MIPUHAIICKAITUX K Pa3HBIM
AKOJIOTUYECKUM TpyIllaM OJHOTO BUAA

[IpuBOIUTH IPUMEPHI TPUPOTHBIX
YKOCHCTEM CBOEH MECTHOCTH.
CpaBHUBATh HA3€MHbBIEC U BOJTHBIE
AKOCHUCTEMBI; OPTaHU3MBbI, 00pa3yIOIINe
pasHbie TpoUUECKHUE YPOBHU

4.4 | AHTpOTIOTEHHBIE AHTPONIIOTE€HHBIE YKOCUCTEMBI. PackpbIBaTh cofepkaHue TEPMUHOB U
KOCHUCTEMBI ATpPO3KOCHCTEMBI. MIOHATUI: AHTPOIIOT€HHAsl IKOCUCTEMA,
Ypboskocucremsl. buonornueckoe u arpo3’KocucTemMa, ypooskocucreMa,
X035CTBEHHOE 3HAUECHUE OounopazHoobOpasue.
arpodKOCUCTEM U YpOOIKOCHUCTEM. XapakTepru3oBaTh arpOdKOCUCTEMBI U
buopasnoobpazue kak paxtop ypOO3KOCUCTEMBI, 0COOEHHOCTH UX
yCTOMUMBOCTHU dKOcHcTeM. COXpaHEHUE | CyLIECTBOBAHUS.
OMOJIOrMUYECKOT0 pa3HOOOpasus [IpuBOANTE MPUMEPHI AHTPOTIOTEHHBIX
Ha 3emiie. HKOCUCTEM CBOE MECTHOCTH, OIUCHIBATH
Hemoncmpauyuu: WX BUJIOBOM COCTaB U CTPYKTYPY.
Tabnuysl u cxemovl. «ATPOLICHO3Y. CpaBHHBaTh COCTaB U CTPYKTYPY
Obopyodosanue: xomekuys «Bpenuteny | mpupogHbIX SKOCUCTEM U
BAKHEHNIINX CEITBbCKOXO3UCTBEHHBIX arpodKOCHUCTEM, arPOIKOCUCTEM U
KYJIbTYp» ypOO3IKOCUCTEM
4.5 | buoctepa— VYuenue B. U. Bepnazackoro o ouocdepe. | PackpreiBaTh coepkanue TEpPMUHOB U
rii00anpHas ['panulibl, COCTaB U CTPYKTYypa NOHATUM: Ouocdepa, )KUBOE BEUIECTBO,

3KOCHUCTEMA 3EMIIH

ouocdepsnl. JKuBoe BEIIECTBO U €T0
¢ynkun. Ocobennoctu 6nocheps! Kak

JUHAMHYECKOE PAaBHOBECHE.
OuenuBars Bkiaja B. U. Beprnaackoro
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r7100aTbHON YKOCUCTEMBI.
JlnHamuueckoe paBHOBECHE U OOpaTHas
CBsI3b B Orocdepe.

Hemoncmpayuu:

Topmpemuwi: B. 1. BepHaackuiu.
Tabauysl u cxemwl: «O01IAs CTPYKTYypa
ounocdepr», «PacnpocTpaHeHUE KUZHH
B Ouocdepe», «O30HOBBIN dKpaH
ounochepb»

B CO3/laHue yueHus o ouocpdepe.
XapakTepu3oBaTh cOCTaB OMOChepHl,
(byHKIIUH )KUBOTO BelecTBa Onochepbl
U onpeAesaTh (Ha KapTe) 00J1acTH ero
HAuOOJIBIIIETO PACIIPOCTPAHCHHUSI.
[TpuBOIUTE PUMEPHI TIPOSBIICHHUS
(GyHKLHMIA )KUBOTO BenlecTBa onochepsl,
OMOreOXMMHUYECKOH 1eATeIbHOCTH
YeloBeKa.

[lepeuncnarb ocoOeHHOCTH OUochepsl
KaK IJ100aJIbHOM 3KOCUCTEMBI 3EMIIH

4.6 | 3aKOHOMEPHOCTHU KpyroBopoTs! BemiecTB u PackpbiBath copepxanue TEPMUHOB U
CYIIIECTBOBAHMSI OMOreOXNMHUYECKHE ITUKIIBI 2JIEMEHTOB MOHSITUH: TIEJIOCTHOCTH Ouochepsl,
ouochepsl (yrnepona, a3orta). KPYrOBOPOT BEIIECTB,

3oHanbHOCTH Onochepsl. OCHOBHBIE OMOTreOXUMHUYECKHUE KB

OMOMBI CyIIH. AJIEMEHTOB, 30HAIBHOCTh OMOC(EpHI,

Jemoncmpayuu: OMOMBI.

Tabauysl u cxemol: «Kpyrosopor OnuceIBaTh KPyrOBOPOT BEIIECTB,

yriaepoaa B Ouocdepey, «Kpyrosopor OMOreOXNUMHUYECKHE IIUKITBI a30Ta U

a30Ta B MPUPOIEH yriepoja B 6uocdepe.
OOBICHATH IPUUNHY 30HATLHOCTH
ouocdepsl. [lepeuncsaTs u
XapaKTepU30BaTh OCHOBHBIE OMOMBI
CyIIH 3eMIIH

4.7 | YenoedecTBO YenosedecTBO B Onochepe 3emii. PackpriBath copepkaHue TEPMUHOB U

B Ouocdepe 3emiaun

AHTPONOTreHHBIC N3MCHEHHUSI
B Onocdepe. ['modanbHbIE

HNOHSITUNA: aHTPOIIOT€HHbIE U3MEHEHUS,
HKOJIOTUYECKUN KPU3UC, TII00ATBHBIE
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AKOJIOTUYECKUE TPOOIIEMBI.
Jemoncmpayuu:

Tabauyst u cxemol: «IIpumepHbIC
AHTPONOT€HHbIEC BO3JACHCTBUS

Ha MpUpOaYy», « BaxHenmme ncTOUHNKH
3arpsA3HEHUs BO3yXa U TPYHTOBBIX
Bo», «I[louBa — BaxkHeiIas
cocTasJsironias onochepo», «DakTOpPbI
Jierpaganuu nouBy, «llapHuKoBbIit
abdexT», «PakTophl paIuOAKTUBHOTO
3arpsizHeHus ouocepri»; Kpachas
kHura PO, n3o0paxkeHus1 OXpaHsIeMbIX
BHJIOB PACTEHUI U KUBOTHBIX

poOJIEMBI.

XapakTepu3oBaTh OMOCHEPHYIO POJIH
YyeJIOBEKa.

[IpuBOIUTH IPUMEPHI AHTPOIIOT€HHBIX
U3MEeHeHu# B brocdepe.

OneHuBaTh NMOCIEACTBUS 3arpsI3HEHUS
BO3/IYILIHOM, BOJTHOM CPEJbI, U3MECHEHMUS
KJIUMaTa, COKpaIIeHUs
OouropazHoobpasus.

dopMyIUpOBaTH COOCTBEHHYIO MO3UIUIO
110 OTHOIICHMIO K TJI00aJIbHBIM U
PETHOHAIBHBIM 3KOJIOTHUYECKUM
npobJieMam, apryMeHTUPOBATh CBOIO
TOYKY 3pCHHUS.

HasbiBaTh MpUYMHBI MTOSBJICHUS
MIPUPOAOOXPAHHOM ITUKHU,

PacKpbIBaTh 3HAYEHHUE Mporpecca

JUTS1 IPEOI0JICHUS DKOJIOTHYECKOTO
KpH3uca

4.8

Cocy1iiecTBOBaHUE
MIPUPOJIBI U
yeJI0BeUeCcTBa

CocyuiecTBOBaHUE TPUPOJIBI U
yenoBedyecTBa. COXpaHEHHE
Omopa3HooOpa3ust Kak OCHOBA
ycToitunBoctr 6mocdeprl. OcHOBa
paIMOHAIBHOTO YIIPABICHUS
IIPUPOTHBIMH PECypCamMu M X
ucnoip3oBanue. JlocTikeHnst OMOJIOTHH
Y OXpaHa MPUPO/IBL.

PackpeiBath conepkaHue TEPMUHOB U
IOHSTUI: PALMOHAIIBHOE
IIPUPOIOIIOIB30BaHUE, YCTOMYUBOE
pa3sBUTHE, KODBOIIOLIUAL.
XapaxkTepu3oBaTh PalMOHAIBHOE
UCIIOJIb30BaHUE IIPUPOJHBIX PECYPCOB;
OCHOBHBI€ [10JIOXKEHUSA KOHLENIUU
YCTOMYUBOI'O pPa3BUTHUS
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denepanbhas padouas nporpamma | buomorus. 10-11 kmaccer (0a30BbIl yPOBCHB)

Jemoncmpayuu:
Tabnuywsl u cxemsi: «buochepa u
YEJIOBEK»

HTtoro gacos 1o TeMe 9
PezepBHOE Bpemst 2
OBLIEE KOJIMYECTBO 34
YACOB IIO ITPOI'PAMME
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