MyHunmunajgibHoe aBTOHOMHOE 00111e00pa3oBaTe/ibHOE YUpeKIeHue
cpeaHss o0meodpasoBarebHas mkoJa Ne 35 r. Tomcka

PACCMOTPEHO COI'NTACOBAHO: YTBEPX/IAIO:

Meroanueckum CoBeTOM [Temarornueckum CoBeTom Hupekrop

MAOY COULI Ne 35 MAOY COLI Ne 35 MAOY COI Ne 35

[Ipotokou Ne [Iporokon Ne / ITpstn3una E.A.

ot 31.08.2023 1. ot 31.08.2023 1. [Tpuxaz Ne o1 31.08.2023 1.
(

JOKYMEHT NMoarnncAH
QNEKTPOHHOW MNOANNCHIO

CepTudmkat: 5E6A368677D4B721D40715123EDADESC

Bnapeneu: MYHULINMANIbHOE ABTOHOMHOE OBLEOBPA3OBATEJIBHOE YYPEXXOEHWE CPEOHAA
OBLIEOBPA3OBATEJbHAA LLKOIA Ne 35 I'. TOMCKA.

[evicteutenen: ¢ 21.03.2023 go 13.06.2024

\.

PABOYASA ITPOTPAMMA
y4eOHOT0 TIpeIMeTa
«buojgorusa»

s ooygaronuxcs 10-11kmaccos

Tomck — 2023



@denepanbHas pabouasi mporpamma Mo ydeOHomy mnpeamery «buosorusi» (0a30BbI YPOBEHB)
(mpenmetHast o6nacTh «EcCTeCTBEHHO-Hay4YHBIE TPEIMETHI») (Hajiee COOTBETCTBEHHO — MPOrpaMMa IIo
Ouonoruy, OWOJIOTHS) BKJIIOYACT IMOSICHUTEIBHYIO 3allMCKy, COJIep)KaHue OOYUYCHHUs, IUIAaHUPYEeMbIe
PE3yIbTaThl OCBOCHUS NPOT'PAMMEI 110 6I/IOJIOI‘I/II/I, TCMATUYCCKOC IIJIaHUPOBAHUC.

[losicHuTeNnbHAs 3amKMCKa OTPaKaeT OOIIME LEIH U 3aauyd M3Y4YEeHHUs OMOJIOTHH, XapaKTePUCTHKY
MICUXOJIOTUYECKUX TPENNOChUIOK K €€ M3Y4EeHHUIO 00ydJarolUMHUCs, MECTO B CTPYKType Y4eOHOTO IUIaHa, a
TaKXKe MOJX0/Ibl K 0TOOPY COoZepkKaHUs, K ONPENEICHHUIO TUIAaHUPYEMBIX PE3YJIbTaTOB.

Cognepxanrie OOy4YCHHSI PACKPBIBACT COJCPIKATCIBHBIC JIMHUH, KOTOPBIC TIPEJIararoTcs s
00513aTEIILHOTO U3YYSHHSI B K&KIOM KJIacCe Ha YPOBHE CPEIHET0 00IIero oopa3oBaHus.

HnaHpreMme pe3yiabTaTbl OCBOCHUA IIPOI'paMMBbl IO OHMOJIOTHH BKIJIIOYAIOT JIMYHOCTHBIC,
MeTanpeIMEeTHbIE pe3yJabTaThl 3a BECh NEpHoJ OOy4YeHMs] Ha ypOBHE CpelHero oliiero odpazoBaHus, a
TAKXKC MPEAMCTHBIC NTOCTUKCHU A 06yanOHI€FOC$[ 3a Ka)K)IBIfI IroJg O6y‘-ICHI/I$[.

[NOACHUTEJIBHAA 3AITNCKA

IIpu pa3paboTke nmporpamMmbl M0 OWOJIOTUH TEOPETHUYECKYIO OCHOBY ISl ONpPENENIeHHs MOIX0J0B K
(dbopMHpOBaHHIO coepKaHUs ydeOHoro mpeamera «buonorus» cocTaBUIN: KOHILENTYyajlbHbIE MOJIOKEHUS
OI'OC COO o B3aMMOOOYCIOBIEHHOCTH LEJNEH, COJepaHHs, pPe3ylbTaToB OOy4yeHHs U TpeOOBaHUH K
YPOBHIO TOATOTOBKHM BBITYCKHUKOB, IOJIOKEHHMS 00 OOIUX LEeNsIX U NPUHIUIAX, XapaKTEePU3YIOIIUX
COBPEMEHHOE COCTOSIHHE CHUCTEMBI CpeaHero obmiero oOpa3oBanusi B Poccuiickoit denepanum, a Takke
MOJIOKEHUsT O creuuduxke Ouosiorny, €€ 3HAYEHWHW B IIO3HAHUM JKMBOM NpUPOJBl U oOecneueHuun
CYyLIECTBOBaHMS yesoBedeckoro ooduiecTBa. COrlacCHO Ha3BaHHBIM IIOJIOKEHUSAM OIpeAeNieHbl OCHOBHBIE
(YHKIIUM POTPAaMMBI TT0 OUOJIOTHH U €€ CTPYKTYpa.

[Iporpamma mo Owonoruu maéT NpencTaBIeHHWE O IeNIsIX, 00 oOmeld crparerud OOydYeHHs,
BOCIIMUTAaHUS W Pa3BUTHA OOyJarOmuUXcs CpeiAcTBaMHu ydeOHOTo mpenmMera «buomnorus», ompeaesser
00s13aTeNIbHOE  TIPEIMETHOE COJIEP)KAHHE, €ro CTPYKTYPY, paclpelelieHue 10 pas3lieliaM W TeMaw,
PEKOMEHIYeMYIO TOCIIEIOBATeIBbHOCTh M3YUEHHs] YYeOHOTO Marepuaja ¢ YYETOM MEKIPEIMETHBIX H
BHYTPHUIIPEIMETHBIX ~ CBsI3€H, JIOTMKH 00Opa30BaTENBHOTO  IpOIecca, BO3PACTHBIX  OCOOCHHOCTEH
00yJaronuxcs.

B mporpamMme 1o OHOJIOTHH TaKKE YYUTHIBAIOTCS TPEOOBAaHUSA K IUIAHUPYEMBIM JIMYHOCTHBIM,
METanpeIMETHBIM U IMPEAMETHBIM pe3yibTaTaM OOydYeHHs B (OPMHUPOBAHHWM OCHOBHBIX BHJIOB Y4EOHO-
MMO3HABATEIBHOW  JICATCIIbHOCTH/YIeOHBIX  JICHCTBUH  OOydYalOMMXCS IO OCBOCHHUIO  COJICP)KAHHS
OMOJIOTHYECKOTO 00pa30BaHMs.

B nporpamme mno Ouosorum (10-11 xiaccel, 0a30BbIii ypOBEHb) pealn30BaH IPUHIUII
IIPEEMCTBEHHOCTH B M3y4E€HUM OHOJIOrMM, Onarojaps 4eMy B HEHl NMpocMaTpUBaeTCs HalpaBIEHHOCTh Ha
pa3BUTHE 3HAHUI, CBA3aHHBIX C (OPMHPOBAHHEM ECTECTBEHHO-HAyYHOI'O MHUPOBO33PEHUS, LIEHHOCTHBIX
OpUEHTALMI JIMYHOCTH, SKOJOTMYECKOIO MBILIUICHUS,, HPEJCTAaBICHUH O 3J0pOBOM oOpa3e KHU3HHU H
Oepe’KHbIM OTHOILLIEHMEM K OKpyXaromed mnpupoaHoit cpene. Ilostomy Hapsay ¢ U3ydeHUEM
00111e0M0IOrMYECKMX TEOPUH, a TakKe 3HaHUH O CTPOEHUH >KMBBIX CHCTEM pa3HOIO PaHra M CYIIHOCTH
OCHOBHBIX IIPOTEKAIOIIUX B HUX MPOIIECCOB B IPOrpamMMe 1o OMOJIOTHH yJIeIEHO BHUMaHHE HCIO0Ib30BAHUIO
MOJIydeHHBIX 3HAaHUW B TOBCEIHEBHOW JKM3HM JUISI pelleHHs MpPUKIaJHBIX 3aJad, B TOM 4HCIE:
Npo(UIAKTUKA HACJEACTBEHHBIX 3a00J€BaHUN YEIOBEKa, MEIUKO-TeHETHYECKOro KOHCYIbTHPOBAHMS,
00OCHOBaHMS HKOJIOTHUECKH 11€JecO00pa3HOro IMOBEIEHUs B OKpYXKalolled NpUPOIHON cpene, aHAIN3a
BIIMSIHUSL XO35IICTBEHHOMN JIEATENBHOCTH YEJIOBEKA HAa COCTOSIHUE MPUPOJHBIX U NCKYCCTBEHHBIX DKOCHUCTEM.
VYcunenne BHUMAaHUS K NPUKIAJHON HANpaBICHHOCTH ydyeOHOro mpeamera «buosorus» mpoaMKTOBaHO
HEOOXO/MMOCTBIO OO0ECleYeHUsI YCIOBHM s pElIeHHs OJHOM W3 aKTyaJbHBIX 3aj7lad IIKOJBHOTO
Ouosornyeckoro oOpa3oBaHMs, KOTOpas Ipeanojaraer (opMUpOBaHHME Y OOYYaIOLUIUXCS CIIOCOOHOCTH
aalTUPOBAThCS K U3MEHEHMSIM TMHAMHYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUpA.



[IporpamMma 1o OHMONOTHH SBISETCS OPUEHTUPOM JUISI COCTABICHUS PabOYMX MPOTPaMM, aBTOPBI
KOTOPBIX MOTYT MPEAJOKUTh CBOW BapHUaHT IOCIEAOBATEIILHOCTH H3YYEHUSI U CTPYKTYpPhl y4eOHOTO
Martepuana, cBo¢ BUICHHE MyTed dopmupoBanus y oOydarommxcs 10—11 kmaccoB mpeaMETHBIX 3HAHUH,
YyMEHUH U CHOCOOOB yueOHOM NEATETHbHOCTH, a TaKKEe METOJMYECKHX pEHICHUM 3a7ady BOCHUTAHUS U
pPa3BUTHS CpPeACTBAMU y4eOHOTO ipeaMeTa «buomorusy.

buonorus Ha ypoBHE cpemHero o0mero oOpa3oBaHHs 3aHUMaeT BaxkHoe mecto. OH obecrieunBaeT
dbopMupoBaHKE Y OOYYAIOIIMXCS MPEICTABICHUA O HAyYHOW KapTHHE MHpa, pacHiupseT W o0oOmaer
3HAHUSA O KUBOU IIPUPOJE, €€ OTIIMYNUTEIBHBIX IIPU3HAKAX — YPOBHEBOM OpraHU3alMy U SBOJIIOLUH, CO3IAET
YCTIOBHSI JJIsi: TIO3HAHUS 3aKOHOB JKMBOM TpUpOAbl, (OpMHUpOBaHUS (PYHKIMOHAIBHOW T'PaMOTHOCTH,
HAaBbIKOB 3/10pOBOT0 U 0e3011acHOro o0pasa *HU3HHU, SKOJIOTMUYECKOTI0 MBIIIJIEHUS, IEHHOCTHOTO OTHOIIECHHUS
K JKMBOMW IPUPOJIE U YEIIOBEKY.

Bonpmoe 3HaueHne OHMOJIOTHS MUMEET TaKKe I PpEIICHUA BOCHHUTATCIIBHBIX U Pa3BUBAIOIINUX 3aaa4
cpenHero oOmiero oOpa3oBaHUs, coluanu3anuud oOydaronuxcs. M3yuenue Owuosorun oOecrieyuBaeT
YCII0BUA JIA (1)OpMI/IpOBaHI/I$[ HHTCJUICKTYaJIbHBIX, KOMMYHUKAIIMOHHBIX M I/IH(i)OpMaHI/IOHHI)IX HAaBBIKOB,
3CTETUUECKOU KYJIbTYPHI, CHOCO6CTBy€T HUHTCTpallun OHMOJIOTMYECKUX 3HAHUI C npeaACTaBJIICHUAMHA U3
JIpYrux y4eOHbIX NPEAMETOB, B YACTHOCTH, (U3UKU, XUMHUM M reorpaduu. Ha3zBaHHbIE MOJOXKEHHUS O
MpeaHa3HAuYeHHH YYeOHOTO mpenMeTa «BbHoyoThs COCTaBWIM OCHOBY [UIS OIpPEIENICHHs] TOIXOJOB K
0TOOPY M CTPYKTYPHPOBAHHIO €0 COACPKaHUs, MPECTaBICHHOTO B MPOrpaMMe 1o OHOJIOTHH.

OTt60p conmepkanust yaeoHoro npeamera «buosorus» Ha 6a30BOM YpOBHE OCYIIECTBIIEH C TIO3UITUN
KyJIbTypOCOOOpPa3HOTO TMOJX0Ja, B COOTBETCTBHUU C KOTOPHIM OOydYarOIIMECs JTOJDKHBI OCBOUTH 3HAHUS U
YMEHHsI, 3HauMMble i1 (QOopMHpOBaHUS OOLIEH KyabTYphl, OMpENENSIOIINE aJeKBAaTHOE IOBEICHHE
YeJIOBeKa B OKpY)KAIoled MPUPOTHON cpejie, BOCTpeOOBaHHBIC B MOBCEIHEBHOW KM3HU U MPAKTHYECKOM
nesitenbHOCTH. Oco00€e MECTO B 3TOM CHCTEME 3HAHHMM 3aHUMAIOT 3JIEMEHTHI COJIep>KaHusl, KOTOPhIE CIy»KaT
OCHOBOM i1 (OPMHPOBAHUS TIPEJCTABICHUNA O COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTUHE MHpa H
LIEHHOCTHBIX OPUEHTAIUAX JTMYHOCTH, CIOCOOCTBYIOUIUX I'YMaHU3ALUN OHOJOrMYeCKOro o0pa3oBaHus.

CrpykTypupoBaHHe coJep:KaHusd yueOHOTO MaTepuasa B Iporpamme 1o OHOJIOTUU OCYIIECTBIIECHO C
y4€TOM MPUOPUTETHOTO 3HAYEHHS] 3HAHUN OO0 OTIIMYUTENIbHBIX OCOOEHHOCTSIX JKUBOW MPUPOIBI, O €€
YpPOBHEBOM OpraHu3allid M HBOJIOLMU. B COOTBETCTBUUM € 3TUM B CTPYKType Yy4eOHOro mpeamera
«buonorusy» BbAETIEHBI CIEAYIOUIUE COAepKaTelIbHbIe JTUHUU: «brosioTusa Kak Hayka. MeToabl HaydyHOTO
no3HaHus», «Kierka kak Ouosnoruueckas cucrtema», «Opranusm Kak ouosorudeckas cucremay, «Cucrema u
MHOT000pa3ue OpPraHuYecKOoro MHpay, «IBOJIOLMS KUBOH MHPUPOIBDY, «IKOCUCTEMBl U MPHUCYIIHE UM
3aKOHOMEPHOCTH.

HeJ’IL HU3YUYCHUA y‘IC6HOFO npeamMceTa «buonorus» Ha 6a30BOM YPOBHEC — OBJIAAICHUC O6y‘laIOH_[I/IMI/IC${
3HaHHUAMU O CTPYKTypHO-(i)YHKHHOHaHBHOﬁ OpraHu3anuu XHUBbBIX CHUCTEM PA3HOI'0 paHra U an06peTeHHe
YMeHI/Iﬁ HCIIOJIb30BATh 3TH 3HAHUA IJIA I'PAMOTHBIX JEUCTBUI B OTHOILICHHUU 00BEKTOB JKHUBOM MpUupoAbl U
PCUICHHUA PA3JIMYHBIX )KU3HCHHBIX r[p06neM.

Z[OCTI/I)KCHI/IC eI U3YyYCHUA yqe6H0r0 npeamMeTa «buomorus» Ha 6a30BOM YPOBHE oOecreunBaeTCs
peUICHUEM CIICAYIOIIUX 3a0a4:

OCBOCHHUC O6y‘IaIOIJ_II/IMI/IC$I CHCTEMBbI 3HAHUM O OHOJIOTHYECKUX TCOPHUAX, YUCHHUAX, 3adKOHAaAX,
3aKOHOMCPHOCTAX, THUIIOTE34aX, IIpaBUJIAX, CIyKallluX OCHOBOM JIJIsd (I)OpMI/IPOBaHI/IH HpeI[CTaBJ'IeHI/Iﬁ )
eCTCCTBeHHO'HaquOﬁ KapTUHC MHpa, O MCTOJAaX HAYYHOI'O IIO3HAHUSA, CTPOCHUHU, MHOI‘OO6paBI/II/I n
0COOEHHOCTSX KUBBIX CHCTEM pa3HOTO0 YPOBHA OpraHu3alvy, BbBIAAIOIMIUXCS OTKPLITUAX W COBPCMCHHBIX
HUCCICIOBaHUAX B 6I/IOJ'IOI‘I/II/I;

(bOpMI/IpOBaHI/IC y 06yqa}0umxc;{ IMO3HABATCIIbHBIX, HHTCIIJICKTYAJIbHBIX U TBOPYCCKUX CIIOCOOHOCTEH
B MpPONECCC aHaIn3a HNAHHLBIX O IIYTAX pa3BUTUA B OnoJIorun HAayY4YHBIX B3IJIA10B, Uaei M MOIXOI0B K
HU3YUCHHUIO )KXUBBIX CUCTEM PA3HOTO YPOBHA OpraHHU3alluu,



CTaHOBJICHUE Y 00yJaronuxcs oOmen KyabTypbl, QYHKIIMOHAIBHON IPaMOTHOCTH, Pa3BUTHE YMEHUN
OOBSICHATh U OLICHWBATH SIBJICHUS OKPYXKAIOIIETO0 MUpA >KUBOW MPUPOJIbI HA OCHOBAHWW 3HAHUU U OIIBITA,
MOJIyYECHHBIX MPU U3y4eHUN OHMOJIOTHUH;

dbopMupoBaHHE Y OOYJarOIIMUXCS YMEHHH WJUTIOCTPHPOBATH 3HAUYCHUE OMOJIOTUYECKUX 3HAHUU B
HpaKTH‘-IeCKOﬁ ACATCIIBHOCTH  YCJIOBCKA, PAa3BUTHU COBPCMCHHBIX MCIUIMWHCKUX TEXHOJOTHUA WU
arpoOHOTEXHOJIOTHIA;

BOCIIUTaHHE YOEXKJIEHHOCTM B  BO3MOXHOCTM [I0O3HAHUS YEJIOBEKOM JKMBOM  IPUPOIbI,
HEOOXOMMOCTH OEpeKHOTO OTHOWIEHWS K HeH, COOJIOAEHUS OJTUYECKUX HOPM TPH HPOBEICHUH
OMOJIOTUYECKUX UCCIIC0BAHUM;

OCO3HAHHE LIEHHOCTU OMOJIOTMYECKUX 3HAHUM JUI MOBBIIIEHUS YPOBHS 3KOJOTMYECKON KYIbTYpBI,
Ui (opMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;

MPUMEHEHHE MTPUOOPETEHHBIX 3HAHUM U YMEHHUI B TIOBCEHEBHOM >KU3HU VISl OLIEHKHU TOCIEICTBUN
CBOEH N1eATeNbHOCTU MO OTHOLIEHUIO K OKpYXKarolleh cpene, COOCTBEHHOMY 370pOBbI0, 0OOCHOBAaHHUE U
cobmroieHrne Mep poPrIakTUKU 3a00I€BaHU.

B cucteme cpennero oOmiero oobpazoBanus «buonorusy, uzydaemas Ha 0a30BOM YpOBHE, SIBIISIETCS
00s13aTeIbHBIM y‘Ie6HBIM npeaMeToM, BXOJAIIHUM B COCTaB Hpe)lMeTHOﬁ oOnactu ((ECTGCTBGHHO-Hay‘-IHBIC
MIPEIMETRIY.

O6miee yncIo 9acoB, pEKOMEHIOBAHHBIX IS H3ydeHHs onosorun — 68 dacoB: B 10 kimacce — 34 gyaca
(1 gac B Henemnto), B 11 knacce — 34 yaca (1 gac B Hezeno).

COAEPXAHUE OBYYEHUA

10 KJIACC
1 4 B Henento, Bcero 34 4, U3 HUX 1 4 — pe3epBHOE BpeMs
Tema 1. buosiorusi kak Hayka (2 4)

buonorus kak Hayka. CBa3p OHOJOTMM C OOUICCTBEHHBIMH, TEXHMYECKUMU U JIPYrUMHU
€CTECTBEHHBIMU HayKaMu, Quiocodueil, ITUKON, 3cTeTUKON U mpaBoM. Posib 6uonoruu B popmupoBaHuU
COBPEMEHHOU HayuyHOU KapTuHbI Mupa. CUcTeMa OMOJOTUYECKUX HAYK.

MeTtoapl IIO3HAHUS JKUBOH IIpUpOAbI (Ha6J'IIOI[eHI/Ie, OKCIICPUMCHT, OIIHMCAHUC, HU3MCPCHUC,
KHaCCH(bHKaHHH, MOACIUPOBAHUEC, CTATUCTUYCCKAsA 06pa60TKa ,Z[aHHLIX).

JdemMoHcTpanum:

[Moptpersr: Y. JapBun, I'. Menaens, H. K. Kombuos, Ix. Yorcon u ®@. Kpuk.
Tabmuie! u cxembl: «MeToIbI TO3HAHUS )KUBOW TPUPOIBD.

JlabopaTopHbie H IPaKTHYeCKHE PadoOThI:

[Tpaktuyeckas padota Ne 1. «Mcmonbp3oBaHue pa3IMYHBIX METOJIOB MPH U3YUYCHHH OMOJOTHUECKUX
00BEKTOBY.

Tema 2. /Kusble cuctembl 1 ux opranu3anus (1 4)

’KuBnie cucrembl (6I/IOCI/ICT6MBI) KaK IMpeaAMCT U3YUYCHUS ouonornn. OTIUYUE JKUBBIX CHCTEM OT
HeOpFaHH‘{eCKOf/'I npupoabl.



CpoiicTBa OMOCHMCTEM M HX pa3HOOOpaswe. YPOBHU OpraHm3aliuud OMOCUCTEM: MOJICKYISIPHBIN,
OPraHOUIHO-KJIETOYHBIH, OPraHU3MEHHBIH, MOIMYJISIIMOHHO-BU0BOM, YKOCUCTEMHBIN
(OmoreoreHOTHYECKHUH ), OMOCHEPHBIN.

JdeMoHcTpanum:

Tabmuie! u cxembl: «OCHOBHBIC TIPU3HAKY JKU3HI», «Y POBHU OPraHU3AIUH KUBOU TIPUPOJIBI.
O6opynoBanue: moaens Mosiekyisl JJHK.

Tema 3. XuMnueckuii cocTaB U cTpoeHHE KJeTkH (8 u)

XUMUYECKUN COCTaB KJIETKA. XUMUYECKHE 3JIEMEHTBI: MAaKpO- 3JIEMEHTBI, MUKPO3JIEeMEHThI. Boaa u
MHHEpPaIbHBIE BEIIECTBA.

@OyHKIMU BOJbI U MUHEpAJIbHBIX BELECTB B KieTke. [loanepkanue ocMoTuyeckoro 6aiaHca.

benku. CoctaB u cTpoeHue OenkoB. AMMHOKHMCIOTBI — MOHO- Mephl OenkoB. HezameHumble u
3aMEHHMMbIE aMUHOKHUCJIOTBl. AMMHOKUCIOTHBIM COCTaB. YPOBHU CTPYKTYpbl OEJIKOBOW MOJEKYJIbI
(mepBuyHas, BTOpPHYHAsA, TPETUYHAsT M YETBEPTUYHAsI CTPYKTypa). XUMHUYECKHUE CBOICTBa OENIKOB.
buonornueckue QpyHkIn OEnIKOB.

®depMeHThl — Ouosiorndyeckue karaauzatopbl. CTpoeHue pepmMeHTa: akTUBHBIN LEHTp, CyOcTpaTHAs
cnenuduunocts. Kopepmentsl. Butamunbl. OTingns GpepMEeHTOB OT HEOPraHUYECKUX KaTallu3aTOpPOB.

VYrieBoapl: MOHOCAXapu bl (TIIFOKO3a, pud03a M 1e30KCUprd03a), qucaxapuisl (caxaposa, JakTo3a) U
noJmcaxapuabl (Kpaxmall, TIIHKOTEH, 1eJUTI0I03a). bronornueckue GyHKINHN yriIeBOI0OB.

Jlunuaer:  Tpurmuuepuapl, (ochomunuasl, crepouasl. [ mapodubHO-THAPOGOOHBIE CBOWCTBA.
buonornyeckue ¢pyHkimy munuaoB. CpaBHEHHE YIIIEBOAOB, OCIKOB U JIUIHIOB KAK HCTOYHHKOB SHEPTHH.

Hyxneunossie kuciotsl: JJHK n PHK. Hykneotnapl — MoOHOMEpBI HYKIEMHOBBIX KUCIOT. CTpoeHue
u pyakuun JJHK. Crpoenue u ¢pynkiuu PHK. Buget PHK. AT®: ctpoenne u GpyHKImm.

[utonorus — Hayka o kieTke. KineTtouHnas Teopusi — mpuMep B3auMOJICHCTBHS UACH U (PaKTOB B
HAayYHOM MO3HAHUU. METOAbIN3YUeHUS KICTKH.

Kierka kak nenmoctHas xuBasi cuctema. OOmye Mpu3HaKy KJIETOK: 3aMKHYTasi Hapy)KHasi MeMOpaHa,
monekyinbl JIHK kak reHeTrdeckuii anmapar, cucreMa CHUHTe3a Oelka.

Tunsl KI€TOK: dyKapruoTHUYeCcKasi U mpokapuoTuyeckas. OCOOEHHOCTH CTPOEHUS MPOKAPUOTHUECKOM
knetku. Krerounas crenka Oaktepuil. CTpoeHHesyKapuoTHUeCKOW KJIeTKH. (OCHOBHBIE OTIMYHS
pacTUTENBHOM, )KUBOTHON M TPUOHOM KJICTKH.

[ToBepXHOCTHBIE CTPYKTYphl KIETOK — KJIETOYHas CTEHKa, TIJIUKOKAIMKC, HUX (YHKUIUU.
[TnazmaTuueckass MeMOpaHa, e€ cBoiictBa W ¢yHkuuu. [{utomnasma u e€ opranouapl. OgHOMEMOpaHHbBIE
opranouasl knetrku: OIIC, ammapatr ['onpmxu, mm3ocombl. [loayaBTOHOMHBIE OPraHOMIbl KJIIETKHU:
MUTOXOHJAPHUH, TUIacTUbl. [IponcxoskieHue MHUTOXOHApUN H TuiacTul. Bunael mnactua. HememOpanHbie
OpraHoUbl KIETKU: PHOOCOMBI, KIIETOUHBIN LIEHTP, IEHTPUOIU, PECHUYKH, )KTYTUKUA. DYHKIIMH OPraHOUI0B
KJIeTKU. BximroueHus.

Snpo — perynaTopHbld 1eHTp kieTku. CTpoeHue sapa: saepHas 000J0YKa, KapHOIUla3Ma,
XpOMAaTHH, SIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BeleCcTB B KIIETKE.
JdeMoHcTpanum:

[Hoptpetsl: A. JleBenryk, P. I'yk, T. [lIBann, M. [lneiinen, P. Bupxos, k. Yorcon, ®. Kpuk, M.
VYunkunc, P. ®panknun, K. M. bap.



Huarpammsl: «Pacnpenenenne XMMHUYECKUX AJIEMEHTOB B HeE- KMBOW Npupoie», «Pacmpenenenue
XUMHUUYECKUX DIIEMEHTOB B )KUBOU MPUPOJEN.

Tabmuuer u cxemsl: «llepuomuyeckasi TabIUIa XUMHUECKUX DJIEMEHTOB», «CTpOCHHE MOJICKYJIbI
Boab», «buocunTe3d Oenkay,«CtpoeHue Mosekynsl Oenka», «Ctpoenue Qepmenrtay, «HykienHoBble
kuciotel. JIHK», «Crpoenue monekynst AT®», «CrpoeHue sykapuoTHUYecKOW KieTku», «CTpoeHue
KUBOTHOM KJIETKH», «CTpoeHue pacTUTENbHON KIETKH», «CTpoeHue NpPOKAPUOTUYECKOM — KIETKW»,
«CTpoeHue sypa KICTKW», «YTIEBOIBI,«JIumumb.

OOopynoBaHHe: CBETOBOW MHUKPOCKOI, OOOpYHOBaHHE MJIsi TPHUTOTOBJICHUS TIOCTOSHHBIX H
BPEMEHHBIX MUKPOIIPENAapaTOB; MUKPOIIPENapaThl pAaCTUTENbHBIX, )KUBOTHBIX U OaKT€pHAIbHBIX KIETOK.

JlabopaTopHble U NPAKTHYECKHE PadOThI:

JlaboparopHass pabota Ne 1. «3yueHHe KaTaJUTHUYECKOW aKTUBHOCTH (PEPMEHTOB (Ha IpUMEpe
aMuUJIa3bl WM KaTajiasbl)».

JlabopaTtopnast pabota Ne 2. «M3yueHue CTpoeHUs KIETOK PACTEHUM, KUBOTHBIX U OAKTEPHl MO
MHKPOCKOIIOM Ha ITOTOBBIX MHUKPOIIPEIIapaTax U UX OIIMUCAHHC).

Tema 4. /KuzHeaesiTeJIbHOCTb KJIeTKH (6 1)

OOMeH BelecTB, WM MeTabO0Ju3M. AccUMWIALUSA (TUIACTUYECKUT OOMEH) U JUCCHUMUIISIIIMS
(PHEpreTHyecKuidi 0OMEH) — JBE CTOPOHBI €AMHOTO IMporecca MeTaboau3Ma. Posib 3aKOHOB COXpaHEHUSI
BEIECTB M SHEPrUM B MOHWMAaHUU METa0OJIU3MA.

Tumner oOMeHa BemiecTB: aBTOTPO(HBINA U TeTepoTpodHbIA. Ponb ¢pepMeHTOB B 0OMEHE BEIIECTB U
MIPEBpAIEHUN YHEPTUU B KIIETKE.

®dotocunrte3. CeroBast U TemMHOBast (a3wpl PortocuHTe3a. Peakumu dotocunTeza. IhPeKTUBHOCTH
(dboTocunTe3a. 3HaueHne GOTOCHHTE3a IS KU3HU Ha 3emuie. BrusHue ycinoBuit cpensl Ha (GOTOCUHTE3 H
CHOCOOBI MOBBIIIEHUSI €r0 TPOAYKTUBHOCTH Y KYJIbTYPHBIX PaCTEHUN

XeMOCHHTE3. XeMOCI/IHTGSI/IPYIOH_[I/Ie 6aKTepI/II/I. 3HayeHNe XeMOCHHTE3a JJIA J)KU3HH Ha 3emie.

DHeprerudyeckuii oOMeH B KieTke. PacmieniieHue BeIIECTB, BBIJCICHHE M aKKyMYJUPOBaHHE
SHEPruu B KJETKe. OTambldHeprernyeckoro ooMena. I'nmukonus. bpoxkenue u ero Bunsl. KuciopogHoe
OKHCJICHHe, WM KieToyHoe apixanue. OxucnurenbHoe  (dochopunupoBanue. IPPEKTUBHOCTD
SHEPreTHYEcKOro ooOMeHa.

Peakuuu MarpuuHoro cuHrte3a. I'enermdeckas mHpopmaiwms u JIHK. Peanusarms reHeTndeckoit
nHpopMaluK B KJIeTKe. ['eHeTHYeCKHil KO M ero cBoiicTBa. TpaHcKpumius — MaTpuuHblid cuHTe3 PHK.
Tpancnanus — OuocuHTE3 Oenka. DTambl TpaHCsuu. KoawpoBaHue aMHHOKHCIOT. Poib pubocoM B
ouocuHTe3e OeKa.

Heknerounsie ¢opmbl xu3Hu — Bupycol. Mcropuss otkpeitus BupycoB (.M. MBanoBckuii).
OCOOeHHOCTH CTPOEHUS M KU3HEHHBIM LUK BUpYycoB. bakrepuodaru. bonesHu pacreHuid, KUBOTHBIX U
YeJioBeKa, BbI3bIBaeMble BUpycaMu. Bupyc nmmyHnoneduuurta yenoseka (BHUY) — Bo3Oyautens CIT/a.
OOpatHast TpaHCKpUNIMs, peBepTraza M HHTerpasa. IIpodunaktuka pacnpocTpaHeHHs BHPYCHBIX
3a00JIeBaHHH.

JdeMoHcTpanum:
IToptpertsr: H. K. Konpuos, /I. Y. UBanosckuii, K. A. Tumupszes.

Tabmuupr u cxembl: «Tunbsl muTaHus», «Metabonusm», «MHUTOXOHAPHS», «IHEPreTHYECKHMA
oOmen», «Xnopomnact», «Doto- cunresz», «Ctpoenne JJHK», «Ctpoenne um (GyHKIMOHHPOBAaHHE T'eHa»,
«Cunre3 Oenkay, «['enernueckuit kom», «Bupycw»,«bakreprodarm», «CTpoeHHEe U >KU3HEHHBIH LUK
Bupyca CIIMa, 6akrepuodaray, «Permmukanus JTHK».



O6opynoBanue: moaenu-antumkanuu «Yasoenue JIHK u Tpanckpumnuus», «buocuHTe3 Oenkay,
«CtpoeHue KIeTkn»; Mmojenb cTpykrypst JJHK.

Tema 5. PazMHOKeHHe U MHANBUHIYaJIbHOE Pa3BUTHE OPraHU3MOB (5 1)

Knerounsrii 1mwkn, WM OKU3HEHHBIH [WKI  kietkn. MHTepdaza u murto3. Ilporeccsl,
npoTekaromue B uHTepdaze. Perumkanus — peakuus marpuunoro cuareza JJHK. Crpoenue xpomocom.
XpoMOCOMHBIN HabOp — KapuOTHM. [[UTUTIOMIHBIN M TalIouTHBIA XPOMOCOMHBIE HA0OPBI. XPOMAaTHIbI.
[luronornyeckne OCHOBBI Pa3MHOKEHHUS U HHIUBULYAIbHOTO PA3BUTHS OPTAHU3MOB.

Henenne xnetku — muto3. Craauu mutosa. [Ipomecchl, mpo- HCXOAsIIME HA Pa3HBIX CTAIUAX
MUTO3a. BUOJIOrnYecKuil CMBICII MATO34.

[Iporpammupyemasi rulenb KIETKH — amomTo3.

@opMbI pa3MHOXKEHUsI OPraHU3MOB: OECloyIoe U MOJOBOE. Buapl  0ecnonoro  pa3MHOMKEHHS:
JieTICHHE HaJIBOE, MOYKOBAHUEO/IHO- M MHOTOKJIETOUHBIX, CHOpPOOOpa3oBaHUE, BEreTaTUBHOE
pa3sMHOXkeHHe. VICKyCCTBEHHOE KIIOHMPOBAaHHE OPraHU3MOB, €r0 3HAUCHHE IS CEJICKIUH.

ITonoBoe Pa3MHOKCHHE, €T0 OTIINYUA OT OecroJoro.

Meiios. Cramuu Meiiosa. [Ipomeccsl, mpoucxoasamue Ha cTagusax Meiriosa. [loBegeHne xpoMmocom B
Meito3e. KpoccunroBep. bruonorndeckuii CMbICI U 3HAYEHHUE MENH03a.

'amerorenes — mnponecc oOpa3oBaHHUS TMOJIOBBIX KIETOK Yy JKUBOTHBIX. [lonoBble jkenesbl:
CEMEHHUKH U suaHuKU. OOpa30oBaHME M Pa3BUTHE TOJIOBBIX KJIETOK — raMeT (CIIepMaTo30u/l, STHIIEKIIeTKA)
— crepmaTorete3 u oorene3. OcoOEHHOCTU CTPOCHHS SHIEKIETOK U crepMaro30u10B. OmiIoJ0TBOPEHUE.
[TapTrenorenes.

NunuBuayanpHOEe pa3BUTHE (OHTOTEHE3). OMOpPHOHAIBHOE pa3BHUTHE (dPMOpPHUOTEHE3). TaIbl
AMOPHOHAIILHOTO Pa3BUTUSl y TO3BOHOYHBIX JKHUBOTHBIX: JAPOOJIEHWE, TacTPYISLHUs, OpPraHOTeHE3.
[MoctomOproHaibHOE  pa3BUTHE. THIBI  TOCTIMOPHUOHAIBHOTO  pa3- BHUTHS: TMpsMOE, HEMpsIMoe
(mmurHOYHOE). BinusiHMe cpenpl Ha pa3BUTHE OPraHU3MOB; (AKTOPBI, COCOOHBIC BBI3BIBATH BPOXKIEHHBIC
YpOJICTBA.

Poct u pa3zButne pactennii. OHTOTE€HE3 IIBETKOBOTO PACTEHUS: CTPOCHUE CEMECHH, CTaJIMU PA3BUTHSL.
JdemoncTpaumnu:

Tabmuer u  cxembl: «DOpMBl  Pa3MHOXKEHHS OPraHHU3MOBY,«/IBOWHOE OIIOJOTBOpPEHHE Y
LIBETKOBBIX pacTeHuit», «BereratuBHoE Pa3MHOXKEHUE pacTeHui», «Jlenenne KJICTKH
OaxTepuiin, «CTpoeHUE MOJIOBBIX KIETOK», «CTPOCHHE XPOMOCOMBI», «KieTouHbIH LUKID,

«Perumukanusa THK», «Mwuto3», «Meio3w,«lIpsimoe u Hempsmoe pasButue», «l'amerorenes y
MJICKOIIUTAIOMINX U YeI0BeKay», «OCHOBHBIC CTaJUHU OHTOTCHE3ay.

O06opynoBaHue: MUKPOCKOT, MUKpoIpenapatsl «CriepMaTo301 bl MIEKOIUTAIOIIEro», « IHeKIeTka
MJIEKOTIUTAOLEro», «Kapnokunes B KIeTKax KOpellka Jiykay, «llenenue kinetkn»; moaens JIHK, monens
MeTa(a3HON XPOMOCOMBI.

JlabopaTopHbIe H IPaKTHYeCKHE PadOThI:

JIaGopatopHas paborta Ne 3. «HaGmroneHre MUTO3a B KJI€TKaX KOHYMKA KOpPEIIKa JIyKa Ha TOTOBBIX
MUKpOITpenaparaxy.

JIaboparopHas pabota Ne 4. «M3ydeHne CTpOEHUs MOJIOBBIX KIETOK HAa TOTOBBIX MUKPOTIpEnapaTax.
Tema 6. HacieACTBEHHOCTh M H3MEHYMBOCTH OPraHu3MoB (8 4)

[Ipenmer u 3amaum reHeTHKH. McTopust pa3BUTHA TeHETUKU. POJb HMTOJNIOTUM M SMOPHOJIOTHUH B
CTaHOBJICHUM TE€HETHKU. Bkiag poccuiickux W 3apyOeKHBIX YYEHBIX B Pa3BUTHE TE€HETHKH. MeTobl



TeHeTUKH  (TUOPHIOJIOTUYECKUH,  IIUTOTEHETUYECKUH,  MOJEKyIsIpHO-TeHeTndeckuil).  OcCHOBHbBIE
TE€HETUYECKUE MOHATHA. [ eHeThYecKass CHMBOJIMKA, UCIIOJIb3yeMas B CXeMax CKPEIMBAHUMN.

3aKOHOMEPHOCTH HACJIeZIOBaHUS TPH3HAKOB, YycTaHOBJIeHHble . Mengenem. MoHorubpumHoe
CKpelIrBaHue. 3aKOH eqUHOO0Opa3usi THOpHIIOB MEpBOro mMokoseHus. [IpaBuio TOMUHHpOBaHHA. 3aKOH
PaCIICIUICHUA ITPU3HAKOB. I'mmioTe3a uncToThl Ta- MeT. IlojIHOE M HEMmoTHOE JOMUHHPOBAHHUC.

I[I/IFI/I6pI/IIIHOC CKpCIIMBaHHUC. 3aK0OH HE3aBHCHUMOTO HacCJICAOBaHUA ITPHU3HAKOB. ]_II/ITOFGHGTI/I‘-ICCKI/IC
OCHOBBI TUTHOPHUIHOTO CKpeUIMBaHUs. AHAIM3UPYIOIIee CKpelrBanue. Vcnoab30BaHne aHaIU3UPYIOIIETO
CKpEILMBAHUS JUIsl ONIPEEIICHNS T€HOTUIIA OCOOU.

CuemieHHOe HacienoBaHue mnpusHakoB. Pabora T. Moprana mo CHEMJIEHHOMY HaCIeI0BaHUIO
reHoB. HapyiieHue crienieHusi FeHOB B pe3y/bTaTe KPOCCUHIOBEPA.

XpOMOCOMHas TEOPUS HACIEICTBEHHOCTH. [ eHEeTHUEeCKUE KapThl.

I'enetnka moma. XpOMOCOMHOE OmpeleneHue Moja. AyTOCOMBI M IOJIOBBIE XPOMOCOMBI.
['omoramerHsle U rereporaMeTHble Oprann3mMbl. HacnenoBanue npu3HakoB, CLEMICHHBIX C MOJIOM.

N3meHunBOoCTh. BHIBI M3MEHUMBOCTU: HEHACIEACTBEHHAs M HacleACTBeHHasd. Ponp cpensl B
HEHACJIEJICTBEHHOW M3MEHYUBOCTH. XapaKTepUCTHUKa MOJU(DUKAIIMOHHON HM3MEHUMBOCTH. BapuanmoHHbIN
psn ¥ BapuanmoHHas kpusas. Hopma peakunu npusHaka. KommdecTBEHHbIE M KAUECTBEHHBIE IPU3HAKKA U UX
HOopMa peakiuu. CBoiicTBa MOAU(PUKAIIMOHHOW H3MEHYMBOCTH.

HacnencrBennas, win reHOTHIUYECKasi, ©3MEHUYNBOCTh. KoMOMHATHBHAS M3MEHYMBOCTh. Meio3 u
MOJIOBOM TMpOIECC — OCHOBAa KOMOWHATMBHOM W3MEHUYMBOCTH. MyTallMoHHAass HM3MEHYHBOCTD.
Knaccudukanus myranuii: reHHbIe, XPOMOCOMHBIC, TeHOMHBIE. YacToTa W MPUYMHBI MyTanuii. MyTareHHbIe
(hakTOphl. 3aKOH TOMOJIOTHYECKUX PSIIOB B HacleIcCTBeHHON n3meH4ynBoctr H. 1. BaBunosa.

BHeﬂHepHaﬂ HaCJICACTBEHHOCTh U U3MCHUYHUBOCTD.

I'enetuka yenoBeka. Kapuotun dyenoBeka. (OCHOBHBIE  METOJbl T'€HETUKM  YEJIOBEKa:
IrE€HEAJOTHYCCKUN, OJIM3HEIOBBIM, IUTOTCHETUYCCKUH, OHOXMMHUYECKUNM, MOJICKYIIPHO-TCHETHUCCKHM.
CoBpeMeHHOE OIpeIelICHHE TeHOTHUIIA: TIOJTHOTEHOMHOECEKBEHUPOBAaHUE, TCHOTUITMPOBAHKUE, B TOM YHCIIC C
nomompio IIIP - amammza. HacinencTtBeHHble 3a00JICBaHHS YEIIOBEKAa: I'€HHBbIE OO0JIC3HH, OOJIE3HHU C
HACJIEACTBEHHON TMPEApacIoOoKEHHOCThI0, XPOMOCOMHBIE 0oJie3HH. CoMaTHYeCKue M TEeHEpaTUBHBIC
myTaruu. CTBOJIOBBIE KJICTKU. [IpWHIMIIBI 370poBOro 00pasza KWU3HM, JMATHOCTHKH, NMPOQPUIAKTHKA M
JIEYCHUSI TEHEeTUYECKUX OoJie3Hel. MeIuKOo-reHeTHYeCKOe KOHCYJIbTHPOBAHHME. 3HAUYCHHE MEAMIIMHCKON
T€HETUKH B TIPEIOTBPAILCHUH H JICUCHUN TeHETHUECKHUX 3a00JI€BaHUN YeI0BEKa.

JdemMoHcTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Uer- Bepukos, H. B Tumodeen-Peconckuii,
H. W. BaBunos.

Ta6JII/IL[I>I U cxXeMbl: «MoHor I/I6pI/I)IHOe CKpCHIMBAHUC U €TI0 LHUTOTCHCTHYCCKAd OCHOBA», «3aKoH
PaCIICIVICHUA U €0 HUTOTCHETHYCCKAsA OCHOBA», «3aKOH YHCTOTBI ramMeT», «Z[I/IFI/I6pI/II['H06 CKpCIINBAHUCH,
«I_II/ITOJ'IOFI/I‘-ICCKI/IC OCHOBBI ,I[I/IFI/I6pI/II[HOI‘O CKpCIIUBAHUAY, <<Mel7103», «B3auMoaencTBrE alIeIbHBIX Te-
HOB», «l'eHeTHUECKHE KapThbl paCTeHHﬁ, JKHMBOTHBIX W YCJIOBCKa», «I'eHeTrKa moJia», «3aKOHOMCpHOCTI/I
HacJICJOoBaHHUs, CHCIIJICHHOI'O C IIOJIOM», ((KapI/IOTI/IHBI YCIO0BCKa n )KI/IBOTHHX»,«BI/II[BI
U3MCHYHNBOCTH, ((MO,I[I/IQ)I/IKaI_II/IOHHaH I/IBMCHLII/IBOCTB»,«H&CJ’ICI{OB&HI/IG pe3yc-(1)aKTOpa», «I'eHeTnka
TpyIn KpOBI/I»,«MYTaLII/IOHHaSI U3MCHYHUBOCTB».

Ob6opynoBanue: MoJienu-anmiuKanuy ~ «MOHOTHOpUAHOE  CKpEIlMBaHUE», «Henonnoe
JOMUHHpOBaHUE», «/lurudpuaHoe ckpemuBanue», «llepekpéct XpoMocomM»; MUKPOCKOT U MUKpOIpenapaT
«Jlpo3oduna» (HopMa, MyTarii GOpMBbI KPUIbEB M OKpacKuTena); repdapuit «I'opox moCceBHOM».

JlabopaTopHble H IPaKTHYeCKHe PadoThI:



JlaboparopHass pabora Ne 5. «M3ydeHwe pe3yabTaTOB MOHOTHOPUIHOTO U JITUTHOPHUIHOTO
CKpEUIMBaHUA y AP030(UIIbl Ha TOTOBBIX MUKPOIpErapaTaxy.

JlaboparopHass pabora No 6. «/M3yueHue MOAM(PHUKAIIMOHHON W3MEHYMBOCTH, TIOCTPOCHHE
BAPUALIMOHHOTO PsZia U BAPUALIMOHHON KPUBOI».

JIaGopatopHnas pabota Ne 7. «AHanu3 MyTauuid y Apo30(uisl Ha TOTOBBIX MUKpOIIpEnapaTaxy.
[Tpaktudeckas padora Ne 2. «CocraBieHue 1 aHAJM3 POJAOCIOBHBIX YETIOBEKaY.
Tema 7. Cesnekuusi oprann3moB. OcHOBBI OHOTexHOI0THH (3 4)

Cenekuus Kak HayKa M IpoIiiecc. 3apokaeHHe celeKuu u nomectukanus. Yuenue H. U. BaBuiosa
0 IEHTpax MPOUCXOKIECHUS U MHOTOOOpa3us KyIbTYPHBIX pacTeHuil. L{eHTpBl MPOUCXOKACHUS TOMAITHIX
XKUBOTHBIX. COopT, IOpOJIa, LITAMM.

CoBpemMeHHbIE METO/IbI celeKIMU. MaccoBbIil 1 HHAMBUAYAIbHBIA OTOOpPBHl B CENEKLUUU pPACTEHUHN
n KUBOTHBIX. OlleHKa J3KcTepbepa. BIM3KopoACTBEHHOE CKpellMBaHUe — HHOpUAMHT. Yucras JIWHUA.
CkpemuBaHue 4YHUCTBIX JHUHMHA. [eteposuc, mmm rubpuaHas cwia. HepoJcTBeHHOe CKpellMBaHUE —
ayropuauHr. OtpanéHHas ruOpuauzanuss U e€ ycnexu. VIcKycCTBEHHBIN MyTareHe3 W MOJIYy4eHHe
MOJIMIUIONJOB. JIOCTHKEHUS CENEKINN PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonoruss kak  OTpacib MPOMU3BOJACTBA. ['€HHAas WHXKEHEpHA. Talbl  CO3JAHMS
pexomObunantHoit /IHK u Tpancrennbix opranu3moB. Kinetounas wunxkeHepus. KieTouHble KylIbTyphl.
MUuKpoKIIOHaIbHOE Pa3MHOXKEHHUE pacTeHun. KitonmpoBanue BBICOKOIIPOTYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OpPraHU3MOB. DKOJOTMYecKHe M 3THdeckue mnpobdisembl. MO — reHeTHuecku
MOAU(UIMPOBAHHBIE OPTAHU3MBI.

JdemoHcTpaumnu:
[Toptpetsr: H. U. BaBuiios, Y. B. Muuypus, I'. /I. Kapneuenko, M. ®@. lBaHoB.

Tabmuubl 1 cxembl: KapTa «lIeHTpBI TMPOUCXOKIACHUS M MHOTO00Opa3vs KYJIBTYPHBIX PAaCTCHHI,
«[Topoapl AOMAaIIHUX IKUBOTHBIX», «CopTa KyJbTYPHBIX pacTeHui», «OTmaal€éHHas TUOpHUIU3AIUNY,
«Pabotel akamemumka M. . HBanoBay, «llonummonausa»,«O0beKTEl OHOTEXHONOTHWY, «KileTouHbIE
KyJIbTYphl M KJIOHUpOBaHKE», «KOHCTpyHUpOBaHUE U MIEPEHOC TEHOB, XPOMOCOM.

O6opynoBaHue: MyJSDKH IJIOJJOB U KOPHEIUIOAOB AUKUX (DOPM M KYJIbTYPHBIX COPTOB PACTEHUM;
repbapuii «CenbCKOX035HCTBEHHBIC PACTECHUS.

JlaGopaTopHble H IpaKTU4YecKue padoThbi:

Okckypcusi «OCHOBHBIE METOJbl M JIOCTHKEHMSI CEJNEeKIMM pACcTeHHM U JKUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIIMIO, IJIEMEHHYI0 ()epMy, COPTOUCIBITATEIbHBIA Y4aCTOK, B TEIUIMYHOE XO3SICTBO,
1abopaTopHIo arpOYHUBEPCUTETA WITM HAYYHOTO LIEHTPA)».

PesepB 1 4

11 KJIACC

1 4 B Henento, Bcero 34 4, U3 HUX 2 4 — pe3epBHOE BpeMs
Tema 1. IBosrronuoHHas 6mosorus (9 1)

HpC,Z[HOCLIJ'IKI/I BO3HHUKHOBEHHS SBOJIIOIMOHHOMN TCOpPHUH. 3BOJ’IIOI_II/IOHH8.$I TCOpHUA U e€ MecTo B
Oouonorun. Bnusuue ABOJIIOIMOHHOMN TCOPHHU HA PA3BUTHC OHOJIOTHH U ApYyTrux HayK.

CBI/I,Z[CTCJ'ILCTBH. spojrouuu. IlageoHTonOorMYeckue: MOCIAEHOBATEIBPHOCTh IIOSBICHHUS BHUAOB B
MMajJ€OHTOJIOTrNYECKOM JICTOIIUCH, TICPCXOAHLIC (I)OpMLI. EI/IOFCOFpa(bI/I‘-ICCKI/ICI CXOACTBO U pa3jinyune (baYH n
(bJ'IOp MaTCpuKOB H OCTpOBOB.3M6pI/IOJIOFI/I‘-ICCKI/ICI CXO0ACTBA W pa3jinvunsa 3M6pI/IOHOB Ppa3HbIX BHUIOB



1103BOHOUHBIX. CpaBHUTEIbHO-aHATOMUYECKUE: TOMOJIOTUYHbIE, aHAJIOTMYHbIE, PYAMMEHTApHBIE OPIaHBbI,
aTaBU3Mbl. MOJEKYISIPHO-OMOXUMHUYECKHE: CXOACTBO MEXAaHM3MOB HACJIEICTBEHHOCTH W OCHOBHBIX
MeTa0OJIMYEeCKUX MyTeH Yy BCEX OPraHU3MOB.

OomononHas teopus Y. lapBuHa. [Ipennocsliku BOSHUKHOBEHMSI JapBUHU3MA. [IBIOKYIIME CHUIIBI
9BOJIIOLMU BHJIOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHE TPU OrPAaHUYEHHOCTH PECYPCOB,
HeompeaenéHHas U3MEHYNBOCTh, 00pb0a 3a CyIECTBOBaHHUE, ECTECTBECHHBIN 0TOOD).

Cunrernueckas Teopust 3Bostoniu (CTO) n e€ 0CHOBHbIE MOJIOKEHUS.
Muxkposontonus. [Tomynsnus kak equHUIA BUa U BOJIIOLUN.

JBuwxymue cunbl  ((pakTopbl) SBOMIOLMM BUAOB B Ipupoje. MyTanMoOHHBIA Ipouecc HU
KOMOMHATHBHAsI U3MEHUYHUBOCTH. [lomynsiuoHHbIe BOJIHBI U Apei( reHoB. M3omsuus u Murpanusi.

EcrecTBennbiit 0TOOp — HampaBsitomuil GaxkTtop 3BOTONUA. POPMBI €CTECTBEHHOTO OTOOPA.

[IprcnocoOaeHHOCT, OpPraHU3MOB Kak pe3yiabTaT 3BoJIoUuHU. l[IlpuMmepbl mnpucrnocoOneHuit y
OpraHu3MoB. ApoMOP(O3bl U UINOAAATITALIUH.

Bunx u Bunoo6pazosanue. Kputepun Buma. OcHoBHBIE (hOpMBI BUI000pa30BaHusl: reorpaduyieckoe,
JKOJIOTHYECKOE.

Makpossomtorusi.  Dopmbl  3BoMIOIMM:  QuUIETHYECKas, JUBEpreHTHas, KOHBEPreHTHasd,
napamiensHas. HeoOpatumocTs 3BoMOLKN.

[IpoucxoxaeHue OT HECTHEIUATN3UPOBAHHBIX TpeakoB. [Iporpeccupyromas crernuaIn3amms.
AnanTtuBHas paguanus.

JdemoHcTpaumnu:

[Toptpersr: K. Jlunneir, XK. b. Jlamapx, Y. [apsun, B. O. KoBanesckuii, K. M. bap, O.
I'ekkens, ®. Mromnep, A. H. CeBepuos.

Tabmuipsl u cxembl: «Pa3BuTue opraHM4eckoro Mupa Ha 3emiie», «3apoiIbIIIN MO3BOHOYHBIX
KUBOTHBIX», «ApPXeOoNnTepUKC»,«DOopMbI 60pbOBI 3a CYIIIECTBOBAHUEY, «EcTtecTBeHHBIN
otOop»,«MHOro00pazue coproB pacTteHuil», «MHOroobpasue Mnopoj >KUBOTHBIXY, «[Tonmynsauuny,
«MyTtanuoHHas M3MEHYHBOCTH»;«ApoMOpGhO3bI», «Mnoananranumy, «OO0m1as
nereHepanus»,«/IBumxyme cuiabl sBosonun», «Kapra-cxema Mapmipyra myrtemectsus Y. [lapBunay,
«boprba 3a CYIIECTBOBAHUEY, «[IpucnocobienHoctb  opranu3MoBy, «leorpadpuueckoe
BHUJI000pa30BaHUE», « IKOJOTUUECKOE BUIO000OpA30BAHUE).

O60pyI[OBaHI/ICI KOJUICKOUSI HACCKOMBIX C Ppa3jIM4YHbIMHU THUIIA- MKW OKPACKH; Ha60p IIJIOAOB H
CCMAH, KOJIJICKLIHA ((HpI/IMepBI 3alllUTHBIX HpHCHOCO6J’I€HHI>i Y )KUBOTHBIX»; MarHUTHAasA MO,Z[GJ'IL«OCHOBHLIG
HaIIpaBJICHUA 9BOJIIOLIUN ] 00BEMHAs MOACIIb ((CTpOGHI/Ie T'OJIOBHOI'O MO3r'a IO3BOHOYHBIX)».

buoreorpaduueckas kapra Mupa; Koyekius «PopMbl COXpPaHHOCTH HMCKONAeMbIX >KMBOTHBIX M
pacTeHUil»; MarHuTHas Mojenb-ammmkanus «llepekpéct xpomocom»; BiakHble mpemnapatsl «Pa3Butue
HAcCeKoMOTro», «Pa3BuTHe JATyHIKH»; MUKPO- npenapat «/[po3oduna» (Hopma, MyTaiui (OpMbl KpbLIbEB U
OKpAacCKH Teja).

JlabopaTopHble H IpaKTHYeCKHe padoThI:
JIabopatopHnas pabota Ne 1. «CpaBHeHHE BHIOB 110 MOP(OIOTHUECKOMY KPUTEPHION.

JlaGopatopHas pabota Ne 2. «OmnmcaHue HpUCHOCOONIEHHOCTH OpraHu3Ma M €€ OTHOCHUTENBHOTO
XapaxkTepay.

Tema 2. Bo3HnkHOBeHMe ¥ pa3BUTHE KU3HU Ha 3emuie (9 1)



JloHay4Hble NMPEICTABICHUSA O 3apOXKIACHUM KU3HU. HaydHble rHIoTe3sl BOSHUKHOBEHMS JKM3HU HA
3emJie: abnoreHes M MmaH- crepMus. XUMHUYECKasi HBOJIIOLHUSA. AOMOTEHHBI CUHTE3 OPraHMYeCKUX BEIECTB
U3 HEOPraHMYECKHX. ODKCIIEPUMEHTAIBHOE IMOATBEPKACHUE XMMMUECKOM 3BoJrouuu. HauanbHble 3Tarbl
ouonornyeckoit sposronu. ['unoresa PHK-mupa. @opmupoBanne MeOpaHHBIX CTPYKTYP M BO3SHHKHOBEHHE
pOTOKJIETKU. IIepBble KiIeTKH U uX 3BoonusA. POPMUPOBAHUE OCHOBHBIX T'PYIII YKUBBIX OPraHU3MOB.

PazButne xu3znu Ha 3emiie 1o spam M nepuoaaM. Karapxeit. Apxeiickas W mpOTEpO30¥CKast APHI.
[Taneo3oiickass 2pa W €€ TMepUONbl: KEMOpPHUUCKHIA, OPJOBUKCKHM, CHIIypUHCKUH, JIEBOHCKUH,
KaMEHHOYIOJIBHBIN, IEPMCKHM.

Me3o30iickas 3pa 1 €€ Iepruoabl: TPUACOBBIN, FOPCKHI, MEJIOBOM.
Kaiino3oiickas spa u €€ nepuobl: NajeoreHOBbIM, HEOT€HOBBIN, AHTPOTIOT€HOBBIM.

XapakTepucTUKa KiIuUMaTa W TeojloThYeckux mpoueccoB. (OCHOBHbIE 3Talbl  3BOJIOLUU
pPacTUTENBHOTO U XUBOTHOTO Mupa. ApomMopdo3bl y pacTeHHl U KUBOTHbIX. [losiBIeHue, pacuser u
BBIMUPAHUE I'PYII )KUBBIX OPTaHU3MOB.

CucreMa OpraHMYeCKOro MHUpa Kak OTpakeHHe 3BOONUH. OCHOBHBIE CHCTEMATHYCCKHE TPYIIIBI
OpraHHU3MOB.

DBOJIOIMS 4esnoBeKa. AHTPOMOJIOrHs Kak Hayka. Pa3BuTHe NpeacTaBieHUH O TMPOUCXOXKICHHUH
yenoBeka. Meroabpl H3ydeHMs] aHTpororeHe3a. CXoicTBa M pa3iMyMsl 4YeJlOBEKa U JKUBOTHBIX.
CucrteMaTH4ecKoe MOJIOKEHHE YEJI0BEKa.

JBuxymue cuibl (dakropsl) aHTponoreHeza. HacnencTBeHHas H3MEHUYMBOCTh M €CTECTBEHHBIN
oT60p. OOIIEeCTBEHHBIN 00pa3 KU3HHU, H3TOTOBJICHUE OPYIUN TPY/Ia, MBIIIICHUE, PEYb.

OcCHOBHBIE CTaAMM M BETBHU 3BOJIIOLMM YEJIOBEKA: aBCTpATONUTEKH, YenoBek ymenslil, Yenosek
NpAMOXOJAIINM, YeloBeK HeaHAepTalbCckuid, YenoBek pa3zyMublii. Haxoaku nckomaeMbIX OCTaHKOB, BpeMs
CYIIIECTBOBaHUS, 00JaCTh PACIPOCTPAHEHHS, 00HEM TOJOBHOTO MO3Ta, 00pa3 KU3HHU, OPY/IHI.

YenoBeueckne packl. OcHOBHbIE OosbllIM€ pachkl: eBporeoujHas (eBpasuiickas), Herpo-
aBcTpajouHas (’KBaTOpuaibHas), MOHTOJIOMIHAsA (a3MaTCKO-aMepHKaHCKasi). YepThl mpUcrocoOIeHHOCTH
MIpe/ICTaBUTENIeH YeJIOBEUECKUX pac K YCIOBUSM cyllecTBOBaHMs. EnuHCTBO uenmoBedeckux pac. Kputuka
COILIMAJIHOTO TApBUHHU3MA U pacu3Ma.

JdemoncTpauuu:
[Hoptpetsr: @. Peau, JI. ITactep, A. U. Onapun, C. Mumnep, I'. FOpu, Y. JlapBuH.

Ta6J'II/H_[I>I n cxeMbl: «Bo3aukHoBenue CoytHeuHOM CI/ICTCMLI»,«PEISBI/ITI/IC OPraHnu4cCKoro Mupar,
«PactutennpHas KIICTKa», «KuBoTHas KJIICTKa», ((HpOKapI/IOTI/I‘IGCKaH KJICTKa», «COBpeMCHHaH CHUCTEMA
OPraHu4cCKoro Mwupar, ((CpaBHCHI/Ie AHATOMHUYCCKUX YCPT CTPOCHHUSA UYCIOBCKA H IIe.]'IOBCKOO6pa.3HbIX
O6€31>5IH»,((OCHOBHBIC MCCTa MAJCOHTOJIOTMYCCKHX HAXOAOK IIPCAKOB COBPEMCHHOI'O YCJIIOBCKaA»,
«Z[peBHefII.HPIe JIIOAN, ((I[peBHI/Ie J'IIO,Z[I/I)),«HepBLIe COBPCMCHHBIC JIFOAN», «YemoBeueckue pacbD).

O60py,[[OBaHI/IeI MYIISIKU «Hponcxomnem&e YCJI0BCKa (6IOCTBI ABCTPAJIOIINTCKA, IMUTCKAHTPOIIA,
HCEaHACPTAJIbLIA, KpOMaHBOHHa)»; CJICTIKN KaMCHHBIX Opy,[[PII’I HepBO6HTHOI‘O YCIO0BCKa (KaMHI/I"-IOHHepI)I,
py61/1J1a, Cer6J'Ia); reOXpOHOJIOTHYICCKasd Ta6n1/1ua; KOJ'IJ'IeKI_II/ISI«q)OpMLI COXpPAaHHOCTU HCKOIIA€MBbIX
JKHUBOTHBIX U paCTeHHﬁ)).

JlabopaTopHble H IPaKTHYeCKHE PadOThI:

HpaKTI/IquKaH pa60Ta Ne 1. ((I/I3y‘{eHI/IC HCKOIIa€MBbIX OCTaTKOB paCTeHI/Iﬁ 1N JXKHBOTHBIX B
KOJIJICKIHAX) .

OKcKypcusi  «DBOJIOIUS  OpPraHMYecKoro Mupa Ha  3emie» (B €CTeCTBEHHO-HAYYHBIH WM
KpaeBeAUECKU My3€il).



Tema 3. OpranusmMsl H OKpyxawomas cpeaa (5 1)

Okonorusi Kak Hayka. 3ajadyd U pasfelbl SKOJOrMH. MeToabl SKOJIOTMYEeCKMX MCCICIOBaHM.
DKOJIOrN4ecKOe MUPOBO33PEHUE COBPEMEHHOTO YEI0BEKA.

Cpe[[BI oOuTaHUs OpraHu3MoOB: BOAHAA, HA3CMHO-BO3AyIlIHAA, TIOYBCHHAA, BHYyTPUOPTaHU3MCHHAs.

Okonoruveckue GakTopsl. Kitaccupukanus skoaoruaeckux GakropoB: a0MOTHIECKHE, OMOTHYSCKUE
Y aHTpOTIOreHHbIe. J[elicTBHE IKOJIOTHYECKUX (DAKTOPOB HA OPTaHU3MBI.

AbOunotnueckue (GaKTOpBL: CBET, TEMIEparypa, BIaxHOCTb. Dotomepuomusm. I[IpucnocoOiieHus
OpPraHW3MOB K JICHCTBUIO a0MOTHYECKUX (DakTOpoB. bronorudeckne puTMel.

buotnueckne dakropel. Buapl OMOTHUYECKHMX B3aMMOJICHCTBUI: KOHKYPCHIIUS, XHITHUYECTBO,
cumOuo3 u ero Qopmsl. IlapasutusMm, koomepaius, MyTyalau3M, KOMMEHCaIM3M (KBapTHUpPaHCTBO,
HaxJICOHUYeCTBO). AMEHcaJu3M, HEUTpanu3M. 3HA4YeHHE OWOTHYECKUX  B3aUMOJCHCTBUU s
CYIIIECTBOBAHUS OPTaHU3MOB B MPUPOIHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XapaKTEPUCTUKHU MOMyasiuu. OCHOBHBbIE MOKA3aTeIN MOMYJISIUHN: YHUCIEHHOCTD,
IJIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTb, IPUPOCT, MUrpanusd. J[MHAMMKA YHMCICHHOCTH IOIYJSAIUU U €€
perynsanus.

JdemoncTpaumnu:
[Toptpetsl: A. I'ym6onbar, K. @. Pynbe, 3. I'ekkens.

Tabmumper u cxemsbl: kapra «[Ipupoanbie 30Hbl  3emsu», «Cpeapl oOWTaHUS OPraHU3MOBY,
«Doronepuogusm» «llomynsanum»,«3aKOHOMEPHOCTH  POCTa  YHUCICHHOCTH MOMYJIAUUN HMHQY30pHH-
TyhenbKu».

JlaGopaTopHble H IpaKTH4ecKue padoThbi:

JlaGopatopnass padora Ne 3. «Mopdosornyeckue OCOOCHHO- CTH PACTCHHUN W3 Pa3HBIX MECT
oOUTaHU.

JlaboparopHas padota Ne 4. «BnusiHue cBeTa Ha pOCT U pa3BUTHE YEPEHKOB KOJICYCay.
[TpakTuueckas padota Ne 2. «IToac4€T MIOTHOCTH MOMYJALMI Pa3HBIX BUJIOB PACTCHUI.
Tema 4. CooOmiecTBa M 3KOJIOTHYeCKHEe cucTeMbl (9 1)

Coo0mecTBO opraHu3MoB — OuorieHo3. CTpYKTypbsl OHMOIICHO3a: BHJOBas, NMPOCTPAHCTBEHHAS,
Tpoduueckas (rnumieBas). Buapl-noMmuaanTel. CBsI31 B OMOIICHO3E.

OKOJIOTHYECKHE CHUCTCMbI (SKOCI/ICTGMLI). Ilonstue 00 9KOCHCTCMC u 6I/IOFGOH6H03€.
CDYHKI_[I/IOHaJIBHBIC KOMIIOHCHTBI 3KOCHUCTEMbI: HNPOAYHCHTBI, KOHCYMCHTbI, PCAYLCHTHI. prrOBOpOT
BCHICCTB U IIOTOK SHCPI'UH B SKOCHUCTEMCE. TpO(bI/I‘ICCKI/IC (HI/IH_ICBBIG) YPOBHU DKOCUCTCMBI. IIumeBslie nenu u
cetd. OCHOBHBIE ITOKA3aTEIIN SKOCHCTEMBI: 6I/IOMaCC£1, IpoaYKIUA. DKOJIOTUYECKHE nUupaMubl: TPpOAYKIIUH,
YHUCJICHHOCTH, ouomacchl. CBOMCTBA SKOCUCTEM: YCTOP’I‘II/IBOCTB, CaMOpeTyJrsinus, pa3BUTHUC. Cy'KI_[eCCI/IH.

IIpupoanble  3KOCHCTEMBI.  ODKOCHCTEMBI 03€p M peK. OKOCHCTEMa XBOWHOTO WU
LIMPOKOJINCTBEHHOIO JIECa.

AHTpOHOFeHHBIe 9KOCHUCTCMBI. AIpOSKOCI/ICTeMH. yp603KOCI/ICTeMH. buonorugeckoe n
XO03sMCTBEHHOE 3HAUCHHE arpodKOCUCTEM U yp603KOCI/ICTCM.

buopaznooOpazue kak (¢dakrop ycroilumBoctH sKocucteM. CoxpaHeHHE OHMOJIOTHYECKOTO
pa3HooOpa3us Ha 3emIie.



VYuenne B.U. Bepnaackoro o Ouocdepe. I'panuipl, coctaB u cTpykrypa Ouocdepsl. YKuBoe
BemecTBO U ero (yHknuu. OcoOeHHOCTH OMochepbl Kak TI00aTbHOW HKOCHCTEeMBI. JlMHaMH4YecKoe
paBHOBecue 1 oOpaTHasi CBsi3b B OHochepe.

KpyroBopoTs! BeliecTB U OMOr€OXMMUYECKHE IUKIbl 3JIEMEHTOB (yIiiepoja, a30Ta). 30HaIbHOCTh
ouochepsl. OcHOBHBIE OHMOMBI CyITH. BotHBIE OHOMBEI.

YemoseuectBo B Omochepe 3emian. AHTPONOreHHBIE UW3MEHEHUs B Ouocdepe. [nmodanpHBIC
9KOJIOTMYECKUE TPOOIIEMBI.

CocymiecTBoBanre MpUpOABl W deioBeuecTBa. CoxpaHeHHe OHOpa3HOOOpa3wsi Kak OCHOBA
ycrodunBocTH Onocdepbl. OCHOBa palMOHATLHOTO YIPABJICHUSI TPHPOJHBIMH pecypcaMd H  HX
MCIoJib30Banue. JJOCTIKEHUS OMOJIOTHHN M OXpaHa MPUPOIBI.

JleMoHCTpanmu:
[Moptpetsr: A. JIxk. Tencnu, B. H. Cykaués, B. U. Bepnaackuii.

Tabmumer u  cxemsl: «[lumesBsie nenu», «buoneHo3: coctaB u  cTpykTypay», «llpupoaHsie
coobmectBa», «llemum nurtaHusy, «3IKojoruueckas nupamuga», «buocdepa m yenoBek», «IKocuUcTEMaA
IIAPOKOJIUCTBEHHOTO Jieca», «DKOCHUCTEMa XBOWHOTO Jecay, «bHOIEHO3 BOIOEMa», «ATPOLEHO3Y,
«IIprMepHBIE aHTPOIIOTEHHBIE BO3ICHCTBHS HAa NMPUPOY», «BakHEHIINE NCTOYHUKH 3arpsi3HEHUS BO3/1yXa
U TPYHTOBBIX BOi», «I[louBa — BakHelmiast cocraBisitomas 6uocheps», «DakTopbl Aerpagaliu MouBy,
«ITapuuxoBeiii 3¢ dekTy», «DakTopsl pPagUOAKTUBHOTO 3arps3HeHus Ouocdepw», «OOmas CTpyKTypa
ouocteps», «Pacmpoctpanenue xu3HuU B Ouocdepe», «O30HOBBIN 3kpaH Ouocdeprr», «Kpyrosopot
yriepojaa B ouochepen, «KpyroBopot a3ota B mpupoIie».

O6GopynoBanue: Mojenb-amuInKamus «TumuaHble OWOLIEHO3B»; TrepOapuilt  «PacTurenbHbie
cooOrmecTBa»; KoJutekiuu «buoreHo3y», «BpenuTenn BaKHEHIINX CETbCKOXO3SUCTBEHHBIX KYJIb- TYpPY;
repOapuu M KOJUICKIIMM PACTCHUH W >KUBOTHBIX, NMPUHAJJICKAIINE K Pa3HBIM SKOJOTUYECKUM TPYIIaM
oaHoro Buaa, Kpacuast kaura PO, n3o0pakeHust oXpaHseMbIX BUIOB PACTEHUM U KUBOTHBIX.



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA ITPOI'PAMMEBI 11O BUOJIOI'U HA YPOBHE
CPEJJHEI'O OBILIETI'O ObPA3OBAHUA

CornacHo ®I'OC COO ycranaBiauBaroTcs TpeOOBaHUS K pe3ylbTaTaM OCBOEHMS OOy4arOUIUMUCS
MpOrpaMM CpeJHEro 00IIero 00pa3oBaHus: TMYHOCTHBIM, METANIPEAMETHBIM U MTPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTrpykType JIMYHOCTHBIX PE3yJbTaTOB OCBOCHHA IpeameTra «bHoJorus» BBIACIEHBI CIEIYIOLINE
COCTaBJISIIOLIME: OCO3HAHUE OOYYaIOIIMMHUCA POCCHUICKON Ipa)KJaHCKOM MJIEHTUYHOCTH — TOTOBHOCTHU K
CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH U CaMOOIIPENIEICHNI0, HaJTMYhe MOTHBAIMM K OOy4eHHIO OMOJIOTHH,
L[eJICHANIPaBJICHHOE Pa3BUTHE BHYTPEHHUX YOEXKIEHMHM JIMYHOCTH Ha OCHOBE KIIIOUEBBIX IIEHHOCTEH u
HUCTOPUYECKUX TPaJuLUN pa3BUTUS OMOJIOTMYECKOrO 3HAHMS, TOTOBHOCTh U CIIOCOOHOCTH OOY4YarOIIHXCS
PYKOBOJCTBOBATbCSA B CBOEW JEATEIBHOCTH LIEHHOCTHOCMBICIOBBIMH YCTAHOBKAMM, HMPUCYLIIUMH CHCTEME
OMOJIOrMYecKoro oOpa3oBaHMs, HAJUYME HKOJIOTMYECKOTO MPABOCO3HAHUS, CIOCOOHOCTH CTAaBUThH LIENIU U
CTPOUTH KU3HEHHBIE MJIaHBI.

.HI/I'—IHOCTHBIG pe?)y.]'II)TaTI)I OCBOCHUA npez[MeTa ((BI/IOJ'IOFI/U{» JOCTHUTAKOTCA B €OIUHCTBC yqe6H0171 nu
BOCHI/ITaTeJ'IBHOI\/'I JCATCIIBHOCTH B COOTBETCTBHUU C TpaJII/IHI/IOHHBIMI/I pOCCI/II\/’ICKI/IMI/I COHI/IOKy.TII)TypHBIMI/I,
I/ICTOpI/I'-IeCKI/IMI/I nu JIyXOBHOHpaBCTBeHHI)IMI/I IEHHOCTAMU, HpI/IHHTI)IMI/I B 06H_IeCTBe HpaBI/IJ'IaMI/I 158 HOpMaMI/I
MOBEJICHUST W CIOCOOCTBYIOT TIpOlleccaM CaMOIIO3HAHMsI, CAaMOBOCITUTAHUS W CAaMOPAa3BUTHS, PA3BUTHUS
BHYTPECHHEH IMO3UIIUU JTUYHOCTH, MATPUOTHU3MA, YBOXKCHHUS K 3aKOHY M IMPABOIOPSAKY, YEIIOBEKY Tpyaa U
CTapiieMy IOKOJEHHIO0, B3aHMMHOTO YBa)KCHHUS, OEpPEKHOTO OTHOMICHUS K KYJIbTYPHOMY HACICOUIO H
TpaJuLUsIM MHOTOHALIMOHAIBLHOTO Hapoaa Poccuiickoit denepanuu, NpUupoae U OKPYKaroLen cpeie.

JInuHOCTHBIE pe3yabTaThl OCBOEHUS ydeOHOro mpeamera «buosorus» HOKHBI OTpaxaTb
TOTOBHOCTh U CIIOCOOHOCTH OOy4aloUIUMXCsi PYKOBOJICTBOBATHCA C(HOPMUPOBAHHOIN BHYTpEHHEH Mo3uIueit
JUYHOCTH, CUCTEMON IIEHHOCTHBIX OPHUEHTALIUM, MIO3UTUBHBIX BHYTPEHHUX YOEKIEHUH, COOTBETCTBYIOIINX
TPaJMLIMOHHBIM LEHHOCTSAM POCCHMCKOrO OOILIECTBa, paCHIMPEHHE >KU3HEHHOTO OMbITa U OIbITa
NEeSITeIbHOCTH B TPOLIECCE pealu3alii OCHOBHBIX HAIMPABICHUN BOCHUTATENIbHOMN IEsTENbHOCTH, B TOM
YHClie B YaCTHU:

1) rpaxIaHCKOro BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTH TPAKIAHCKOM MO3UIIMN 00YYAIOIIErocsi Kak aKTUBHOT'O M OTBETCTBEHHOTO YJICHA
POCCHICKOTO 00I11eCTBa;

OCO3HaHUC CBOUX KOHCTUTYLIMOHHBIX IIPAB U O6$[33HHOCTCI‘/'I, YBAXKCHHUC 3aKOHA U IPABOIIOPAAKA,

TOTOBHOCTHh K COBMECTHOM TBOpquKOﬁ ACATCIIbHOCTU IIpU CO3AaHUH y‘IC6HBIX IMPOCKTOB, PCHICHHUU
y‘le6HI>IX H ITI03HABATCJbHBIX 3a1a4, BbIIIOJTHCHHUN OMOJIOTHYECKUX OKCIICPUMCHTOB;

CIOCOOHOCTH OMPEAETATh COOCTBEHHYIO MO3UIIMIO IO OTHOIICHUIO K SBICHUSIM COBPEMEHHOW KU3HU
U OOBICHATD €€;

YMCHHEC YUUTBIBATH B CBOUX JIENCTBUAX HeO6XO,Z[I/IMOCTI> KOHCTPYKTHUBHOI'O B3aHMMOJICHCTBUS TIOACH
C pa3sHbIMHA Y6C)KIICHI/I$IMI/I, KYJIbTYPHBIMU HNEHHOCTAMU U COLUATIBHBIM IMOJIOKCHUCM;

TOTOBHOCTH K COTPYAHUYCCTBY B IMPOLCCCC COBMCCTHOI'O BBITTOJIHCHUS y‘-IC6HBIX, IIO3HAaBaTCIIbHBIX U
HCCIICA0BATCILCKUX 3a/]da4, YBAXKUTCIIbBHOI'O OTHOIICHUS K MHCHUIO OIIIIOHCHTOB IIPU O6CY)KJICHI/II/I CIIOPHBIX
BOIIPOCOB OMOJIOrHYECKOT0 COZACPIKAHUA,;

TOTOBHOCTH K FyMaHHTapHOﬁ )51 BOHOHTépCKOﬁ ACATCIIBHOCTH,



2) NaTpUOTHICCKOIO BOCIIUTAHUSA

c(hOPMHUPOBAHHOCTh POCCUUCKON T'PAKIAHCKOW HICHTUYHOCTH, MATPUOTH3MA, YBAKEHUS K CBOEMY
HapO/ly, YyBCTBAa OTBETCTBEHHOCTU mepesa PoauHol, ropaoctu 3a cBOM Kpai, cBor PoauHy, CBOM SI3BIK U
KYyJbTYpY, IPOLLJIOE U HACTOALEE MHOTOHALIMOHAJIBHOTO Hapoaa Poccuu;

HEHHOCTHOC OTHOMICHUC K NPHUPOJHOMY HACICAUIO U IMaMATHHUKAM HPHUPOALI, JOCTUKCHUAM Poccum
B HAYKC, HCKYCCTBC, CIIOPTEC, TCXHOJIOTUAX, TPYAC,

CIOCOOHOCTh OIICHMBATh BKIIAJ POCCHHUCKHAX YUYEHBIX B CTAHOBICHHE M pPa3BUTHE OWOJIOTHH,
IIOHUMAHHUA 3HAYCHUA 6I/IOJIOFI/II/I B IIO3HAHHH 3aKOHOB HpI/IpOIII)I, B JXHW3HH 4YCJIOBCKA U COBpeMeHHOFO
00IIIeCTBA;

ujeiHas yOoexIEHHOCTh, TOTOBHOCTh K CIYXCHHIO M 3amure OTedecTBa, OTBETCTBEHHOCTh 3a €r0
cynb0y;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:
OCO3HAaHMWE JYXOBHBIX IEHHOCTEN POCCUIICKOTO HApO/1a;
c(hopMUPOBAaHHOCTHh HPABCTBEHHOTO CO3HAHUS, dTHYECKOTO TTOBEICHUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYallMI0 U MPUHUMATh OCO3HAHHBIE PEIICHHS, OPUEHTUPYICh Ha
MOpaJIbHO-HPAaBCTBEHHBIE HOPMBI Y LIEHHOCTH;

OCO3HAHHKE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMYMBOTO OYAyILIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOWMM pOAMTENSIM, CO3JaHUI0 CEMbUM Ha OCHOBE OCO3HAaHHOTO
MPUHATUA LIEHHOCTEH CEMEMHOM )KU3HU B COOTBETCTBUU C TPaAUIMSIMHU Hapoa0B Poccuu;

4) 3cTeTMYECKOr0 BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MUPY, BKJIIOYAs SCTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO TBOPUYECTBA,
CropTa, Tpyza, OOIIECTBEHHBIX OTHOIIEHUH; IOHUMAaHUE YMOIIMOHAILHOTO BO3JACUCTBUS KUBOU MPUPOJIBI U
€€ LICHHOCTH;

TOTOBHOCTh K CaMOBBIPAXCHHIO B Pa3HbBIX BHAAX HCKYCCTBA, CTPEMJICHUC IPOABIIATHL Kad€CTBa
TBOpquKOﬁ JIMYHOCTH,

5) ¢usnyeckoro BocnuTAHHMS, (GOPMHPOBAHHUA KYJBTYPbl 3A0POBbSI M 3MOLHMOHAJIBLHOIO
0J1aronosIy4us:

IIOHMMAHUC MW plaliu3alursa 3I0POBOIO0 H 0e3011aCHOro O6p838 JKHU3HHU (SI[OpOBOG IIUTAaHUC,
CO6J'IIOI[€HI/IG T'IMT'UCHUYCCKUX IIPpaBHUII U HOPM, C6aHaHCHpOBaHHBIﬁ PEXKHUM 3aHATHHA U OTAbIXa, pEryJIsIpHasI
(1)1/131/1‘{601(35{ aKTI/IBHOCTB), 6epe>KHoro, OTBCTCTBCHHOI'O M KOMIICTCHTHOI'O OTHOIICHHUA K CO6CTB€HHOMy
(1)H3H‘{CCKOMy H IICUXUYCCKOMY 310POBbIO;

IMNOHUMAHUC HNCHHOCTU MpaBUJI HHAUBHUAYAJIBHOI'O W KOJUICKTUBHOI'O 0e30ImacHOro NOBCACHUSA B
CUTYyallUAX, YI'POXKAOIUX 3J0POBBIO 1 KU3HU J'IIOI[CfI;

0CO3HAHME MOCJEJICTBUI U HENPUATHUS BPEIHBIX MPHUBBIYEK (YNOTPEOIEHUs alKOT0JIs, HAPKOTUKOB,
KypeHHUs);

6) TPY10BOr0 BOCIIUTAHUA:
TOTOBHOCTb K TPYAY, OCO3HAHHE IIEHHOCTH MacTepCTBa, TPYAOTIO0HE;

TOTOBHOCTh K aKTHMBHOH [I€ITEIbHOCTH TEXHOJOTHYECKON M COILMaJbHOM HaIpaBJICHHOCTH,
CIIOCOOHOCTH HHUIIUHUPOBATD, IINIAHUPOBATH U CAMOCTOSATCIIBHO BBITNIOJIHATD TAKYHO ACATCIIBHOCTD,



MHTEpEC K pa3iIn4HbIM chepaM npoecCHOHAIBLHOMN JAeSTeIbHOCTH, YMEHUE COBEPIIATh OCO3HAHHBIH
BbIOOD Oynymieil mpodeccuu n peann30BbIBaTH COOCTBEHHBIE )KU3HEHHBIE TIAHbI;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO M caMO0OPa30BaHUIO HA MPOTSHKEHUH BCEH JKU3HU;
7) 3K0JI0rN4eCcKOro BOCIIMTAHUA:

9KOJIOTMYECKHU 1I€JIECO000pa3HOe OTHOLIEHUE K MPUPOJIE KaK UCTOUHUKY KU3HU Ha 3eMJile, OCHOBE €€
CYLIECTBOBAHMS;

TIOBBIIICHUE YPOBHS 3KOJIOTHYECKON KYIbTYpBI: MPHOOPETEHHE OIBITA TUIAHUPOBAHUS TIOCTYIIKOB H
OLICHKH UX BO3MOXHBIX IIOCJIEICTBUN JUIsl OKPYKAIOLIEH CPENIbL;

0CO3HaHHE TJI00AITBHOTO XapaKTepa SKOJIOTUYECKHUX MPOOIIEM U IyTel MX pelIeHus;

CIIOCOOHOCTh HCIIOJIB30BaTh MPHOOpEeTaeMble MPU W3YYEHMM OHOJIOTMM 3HAHUS U yMEHUs NpU
perieHuu mpooJieM, CBI3aHHBIX C pallMOHAIBHBIM MPUPOAOTIOIH30BaHUEM (COOIIOICHUE MTPABUII TIOBEICHUS
B IMpUPOJC, HAIPABJICHHBIX Ha COXpPAaHCHHUEC pPABHOBCCHUSA B OJKOCHCTEMAX, OXpPaHy BHUIOB, 3KOCHUCTCM,
ounocdepsl);

AKTHUBHOE HENPUATHE ICHCTBHUM, IMPUHOCIIIMX BpPEI OKPYKAMOIIEW NPUPOJHOW Cpele, yMEHHE
MIPOTHO3UPOBATh HEONArONPHUSATHBIE HSKOJIOTMUYECKHE IOCIEACTBUS IMpPEeANPUHUMAEeMbIX JEUCTBUNA H
MPEAOTBPALIATh UX;

HAJINYHUEC Pa3sBUTOTIO 3KOJOTHUYCCKOI'0 MBIIIIICHHA, 9KOJIOTUYECKOM KYJIBbTYpPBbI, OIlbITa ACATCIBHOCTU
9KOJIOTHISCKOM HAIpaBJICHHOCTH, YMCHUS PYKOBOACTBOBATHECA MU B HOSH&B&T@HBHOﬁ, KOMMyHHKaTHBHOﬁ
n COHH&J’IBHOﬁ IMPAKTUKE, TOTOBHOCTHM K YYaCTUIO B HpaKTI/I‘IeCKOfI JACATCIIBHOCTH 9KOJIOTHYECKON
HAITpaBJICHHOCTH,

8) HeHHOCTH HAYYHOr 0 NMO3HAHUSA:

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
0OLIEeCTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JAMAjore KyJabTyp, ClIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MeCTa
B MOJIUKYJIBTYPHOM MUDE;

COBCPUICHCTBOBAHUC SI3BIKOBOM M YMTATEIBbCKOM KYJIbTYPbI KaK CpCACTBa BBaHMOHCﬁCTBHH MCXKIAY
JIOABMH U IIO3HAHUSA MHPaA,

MOHUMaHue crienupuKku OMOJIOTUN KaK HayKH, OCO3HAHUS €€ posid B POPMHUPOBAHUH PALHOHATIEHOTO
HAyYHOTO MBIIUICHUS, CO3JAHUU LEJIOCTHOIO MPEACTaBICHHUS 00 OKPYKalolleM MHpE KaKk O €IWHCTBE
MPUPOBI, 4YeJOBeKa W O0OIIecTBa, B IMO3HAHWU MNPHUPOJHBIX 3aKOHOMEPHOCTEW M peHIeHHH NpodIemM
COXpPaHEHHUS MPUPOJIHOTO PABHOBECHS;

Y66)K,Z[éHHOCTB B 3HAYHMMOCTH OHOJIOTHU JJIA COBpeMeHHOﬁ OHUBHJIN3allNN: oOecrneyeHHs1 HOBOTO
YPOBHA pa3dBUTHUA MCAUIHUHBI, CO3MAaHUC IICPCIICKTHBHBIX 6I/IOT6XHOJ'IOFI/II71, CIIOCOOHBIX peuiatk pECyYpCHbIC
HpO6J’IeMH Pa3BUTHUA YCIIOBCUCCTBA, IIOHCKaA HYTeﬁ BbIXOJa U3 II00aIbHBIX DKOJOTMYECKHUX r[po6neM u
oOecreueHust nepexoaa K YCTOI\/'I‘II/IBOMy Pa3BUTHIO, palUOHAJIBHOMY HCIIOJIb30BAHUIO IIPUPOJHBIX PECYPCOB
n (bOpMPIpOB&HHIO HOBBIX CTAHAAPTOB KU3HU,

3aMHTEPECOBAHHOCTH B TIONYYCHHH OMOJOTUYECKHX 3HAHUH B IENSIX MOBBIIICHUS OOIIEH KYIbTYpHI,
€CTECTBEHHO-HAYYHON IPaMOTHOCTH, KaK COCTABHOM YacTH (PYHKIIMOHAIBLHON TPAMOTHOCTH O0Y4YaIOIUXCS,
dbopMupyemMoii mpu u3ydeHu OUOIOTHH;

MMOHUMAHHUC CYINHOCTU MCTOHOB IMO3HAHUSA, UCIIOJIB3YECMbIX B €CTCCTBCHHBIX HAYKaX, CIIOCOOHOCTHU
HCIIOJIb30BATL TMOJIYHA€MbIC 3HAHUA [JIA aHan3a | OOBSICHEHHUSI SIBIICHUI OKpyXKaromero mupa u
MMPOUCXOAAIIHNX B HEM HSMCHGHHﬁ, YMCHUC [CJIaThb 000CHOBAHHBIC 3aKIIIOUEHHUS Ha OCHOBE HaYYHBIX (I)aKTOB
1 UMCHOIINUXCA NAaHHBIX C TEJIBIO MTOJYYCHHUA JOCTOBCPHBIX BHIBOIOB,



CIIOCOOHOCTh CaMOCTOSITEJIbHO HCIIOJIb30BaTh OHOJIOIMYECKHE 3HAHUS AJid pCHICHUA HpO6JI€M B
PCAIBHBIX JKUBHCHHBIX CUTYallUAX

OCO3HAaHUE [ICHHOCTH HAy4yHOM JEATEIbHOCTH, TOTOBHOCTb OCYILIECTBIIATH IPOCKTHYIO H
HCCIIEA0BATENbCKYIO ACATEIIBHOCTh MHAUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HEMPEpPhIBHOMY OOpa3oBaHUIO M CaMOOOpPa30BAaHUIO, K AKTUBHOMY
MOJTYYCHHUIO HOBBIX 3HAHUM MO0 OMOJIOTUU B COOTBETCTBUU C KMU3HEHHBIMU OTPEOHOCTSIMHU.

IMo3HaBaTe/IbHbIE YHUBeEPCAJIbHbIE YUeOHbIE el CTBUS
Ba3zoBble JJoruveckue JaeicTBHA:
CaMOCTOSITEIILHO (POPMYJIHPOBATh U AKTYaTM3UPOBATh MPOOIEMyY, pacCMaTpUBATh €€ BCECTOPOHHE,

WCIIOJIb30BaTh TP OCBOCHWUU 3HAHWUW MPUEMBI JIOTHYECKOTO MBIIUICHUS (aHajau3a, CHUHTE3a,
CpaBHEHUs, Kiaccupukanuu, o00OIIeHHsI), PACKPBIBATh CMBICI OMOJOTUYECKUX MOHSITHH (BBIACIATH HMX
XapaKTepHbIC MPU3HAKH, YCTAHABIUBATE CBSI3U C IPYTUMH IMOHITHAMHU);

ONpeCACIAThL LCIU ACATCIIBHOCTHU, 3aaaBad HMapaMETpbl U KPUTCPUHU HUX JOCTUKCHHSA, COOTHOCHUTDH
PE3YIBTATHI ACATCIIBHOCTH C IIOCTABJICHHBIMH LCJISIMU

HCIO0JIb30BaTh OMOJIOTUYECKUE TOHATUS s OOBbsSCHEHUS (DAKTOB M SIBJICHUN >KUBOM HPUPOJIBI;
CTPOUTH JIOTHYECKHE pACCYyKIeHUs (MHOYKTUBHbIE, JEOyKTUBHbIE, [0 AaHAJOTUHU), BBIABIATH
3aKOHOMEPHOCTH U IIPOTUBOPEYUS B PACCMaTPUBAEMBbIX SIBJIEHUSX, (DOPMYIHNPOBATh BHIBObI U 3aKIIOUECHHUS;

MIPUMEHSTh CXEMHO-MOJIENIbHBIE CPENCTBA Ul MPEACTABICHUS CYILIECTBEHHBIX CBSI3€H U OTHOLICHHM
B M3y4aeMBbIX OMOJIOTUYECKUX 00BEKTaX, a TAKKE MPOTUBOPEUHI Pa3HOTO PO/Ja, BBISBIECHHBIX B Pa3IMYHbIX
MH(OPMALMOHHBIX HCTOYHUKAX;

paspabaTeiBaTh IJIaH pelIeHUs MpoOJeMbl C y4ETOM aHalM3a HMEIOUIMXCS MAaTepUaNbHBIX U
HEMaTepUaJIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B ACATCIIBHOCTb, OICHHWBATH COOTBCTCTBUEC PE3YIbTATOB LCIAM, OLICHUBATH
PUCKHA HOCJ'ICI[CTBI/Iﬁ JACATCIIBHOCTH,

KOOpAMHUPOBATH W BBIIIOJIHATDH pa60Ty B YCJIOBHAX PCAJIBHOTO, BUPTYAJIIbHOTO U KOM6I/IHI/Ip0BaHHOFO
B3aHMO,I[eI>'ICTBPIH; Ppa3BHUBATh KPCATHBHOC MBIINIJICHUC ITPH PEIICHUHN ) KU3HCHHBIX HpO6J’ICM.

Ba3oBble ncciaenoBarebLCKNe JeiiCTBUA:

BJI1aACTh HAaBBIKaAMHU y‘IC6HO'I/ICCH€,Z[0BaTeJ'ILCKOI71 n HpOCKTHOﬁ JCATCIIBHOCTH, HaBBbIKaMH
pPaspCICHUs npo6neM, CIIOCOOHOCTBI0 M TOTOBHOCTBIO K CaMOCTOATCIIbBHOMY ITIOUCKY METOHOB PCHICHUSA
IPAaKTUYCCKUX 3a1a4, IPUMCHCHUIO PA3JIMYHBIX MCTOAO0OB ITO3HAHUWA,

HCIIOJIb30BATH PA3JIMYHBIC BUABI ACATCIBHOCTH 1O IMOJIYYCHHIO HOBOT'O 3HAaHUA, €TO UHTCPIPCTALUH,
npeo6pa30BaHmo U TIPUMCHCHHUIO B y‘Ie6HLIX CUTyalludX, B TOM YHCIIC TPpU CO3TaHHUU y‘{e6HBIX u
COUAJIBHBIX ITPOCKTOB;

(I)OpMI/IpOBaTB Hay‘IHBIﬁ THUII MBIIUJICHUA, BJIAJCTh Hay“IHOI\/‘I TepMI/IHOJIOFI/Ieﬁ, KIHOYCBBIMHA
IIOHATHUAMHU U MCTOJJaMU,

CTaBHUTb U (I)OpMyJIHpOBaTB COOCTBEHHBIE 3aga4u B O6pa3OBaTeHLHOﬁ JACATCIIBHOCTHU MW XHN3HCHHBIX
CUTYyallUAX;

BBISIBJIAT NPUYMHHO-CJIEJCTBEHHbIE CBS3M W aKTYaJIM3UPOBATh 337ady, BBIJBUTATh TUIOTE3y €&
peleHus, HaxXOIUTh apryMEHTHl Ul JO0Ka3aTelbCTBA CBOMX YTBEPXKIACHWH, 3ajlaBaTh HapaMeTpsl M
KPUTEPHH pelleHHS;



AHAJIIM3UPOBATE TIOJYYCHHBIC B XOAC PCHICHHA 3adavdud pPCE3yJbTaTbl, KPUTHUYCCKHU OILCHUBATHL HX
AOCTOBCPHOCTD, IPOTHO3UPOBATH U3BMCHCHHEC B HOBBIX YCJIOBUAX,

J1aBaTh OLIEHKY HOBBIM CHTYallUsIM, OLICHUBAThH MPHOOPETEHHBIN OTIBIT,

OCYIIECTBIISAITh  ICJICHANIPABJICHHBI IOMCK TIEpeHoca CpPEeACTB M CIIOCOOOB JCHCTBUS B
podecCHOHANBHYIO CPEY;

YMETb IEPEHOCUTD 3HAHUS B [I03HABATENbHYIO M PAKTUYECKYIO 00JIaCTH )KU3HENEATEIbHOCTH;
YMETb MHTETPUPOBATh 3HAHMSI U3 Pa3HbIX IPEIMETHBIX 00J1acTell;

BbIIBUI'aTb HOBBLIC HUACH, NpCAjiaraTb OPHUI'MHAJIBHBIC IOAXOAbl MU PCUHICHHA, CTABUTDH HpO6JIeMI)I u
3aaa4u, JOIMYCKAOIMHE AJIbTCPHATUBHBIC PCHICHU .

Pa6ora ¢ undopmanmueii:

OpUEHTHPOBATHCSA B PA3IUYHBIX HMCTOYHMKAX HMH(poOpMauuu (TeKcTe y4yeOHOro mocoOusi, HaydHO-
MOMYJISIPHOM JUTEpaType, OMOJOTMYECKUX CIIOBapsIX M CIPABOYHHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B
WuTepHere), aHanu3upoBaTh HMHPOpPMALMIO Pa3IMYHBIX BUAOB M (OpPM MpeACTaBIECHUS, KPUTUYECKU
OIICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUHBOCTH;

(hopMyIHUPOBaTh 3aMPOCHl U TPUMEHATH PA3IMYHBIE METOIBI MPU TTOUCKE U 0TOOpE OMOTOTHIECKOM
nHpopmalry, He0OX0AUMOM /7S BBITIOJTHEHUS Y4EOHBIX 3a/1a4;

HpI/IO6peTaTI) OIIBIT HCIIOJIb30BaHUA I/IH(i)OpMaHI/IO HHO-KOMMYHUKAaTUBHBIX TGXHOJ’IOFI/IfI,
COBCPHICHCTBOBATH KYJIIBTYPY AKTUBHOI'O MCIIOJIB30BAHUA PA3JIMYHBIX TIOMCKOBBIX CUCTEM;

CaMOCTOSITEJIPHO BBIOMpATh ONTHMAIbHYIO (OPMY MPEACTaBICHUS OHOJIOTHYECKON WHMOpMAIUN
(cxemsl, TpaduKy, AHArpaMMBbl, TAOTUIIEI, PUCYHKH U IPYTOE);

WCTIOJIb30BaTh HAYYHBIN SI3BIK B KaueCTBE CPEACTBA NMpH PadoTe ¢ OMOJormYeckor mHpopMarmen:
MPUMEHATh XUMHYECKHE, (PU3NUYECKue M MaTeMaTUYeCKHe 3HAKH W CHUMBOJIBI, (POpMysbl, abOpeBHaTypy,
HOMEHKJIATYPY, UCTIOJIh30BATh M MPEOOPA30BHIBATh 3HAKOBO -CHMBOJIMYECKHE CPEACTBA HATJISITHOCTH;

BJIAACTb HABBIKAMH PACIIO3HABAHUA W 3alllUThI PIH(bOpMaI_[I/II/I, I/IH(l)OpMaHI/IOHHOI\/'I 0e30macHOCTH
JIMYHOCTH.

KoMMyHHKaTUBHBIC YHUBEPCAJIbHbIE yUeOHbIE 1eiiCTBUS
Oo0menne:

OCYIICCTBJITb KOMMYHUKAIIUU BO BCEX C(I)ean JKU3HH, AKTHBHO Y4YaCTBOBATL B JUAJIOrC HWJIN
AUCKYCCUHU 110 CYHICCTBY O6CY)KI[3€MOﬁ TEMBI (YMCHI/IG 3aaBaTb BOIIPOCHI, BbICKA3bIBATH CYXKICHUS
OTHOCHUTCJIBHO BBbIINIOJIHCHUA npez[naraeMoﬁ 3alaud, YYUTbBIBATb HMHTCPEChI U COIJIACOBAHHOCTH HOSI/II_II/Iﬁ
APYTrUuX y4aCTHUKOB JHUAJIOTA UJIN ):[I/ICKYCCI/II/I);

pacrio3HaBaTb HeBep6aJ'IBHBIe cpeacrBa O6H.[CHI/IH, IIOHUMATh 3HAUYCHUC COLOUAJIbHBIX 3HAKOB,
MpeaAIOChIJIOK BOSHUKHOBCHU A KOH(i)J'II/IKTHBIX CHTyaHHﬁ, YMETh CMATYATh KOH(l)J'II/IKTLI " BECTHU IIEPCTOBOPLI;

BJIAJIeTh PA3JIMYHBIMM CIOCOOaMM OOIIEHHs M B3aMMOJEHCTBHS, NMOHMUMATh HAaMEPEHUs IpPYrux
Jo/ied, TPOSIBIIATh YBAXKUTEIbHOE OTHOLIEHHE K COOECeTHHKY M B KOPPEKTHOHM (opme (dopmynnpoBaTh
CBOM BO3PaXKCHMUS;

pa3BépHyT0 H JIOTUYHO HU3JIaraTb CBOXO TOYKY 3pCHHA C UCIIOJIb30BAHUCM SA3BIKOBBIX CPCACTB.

CoBMmecTHASI ACATECJIbHOCTD:



MOHMMATh M UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBHIYaTbHON pabOThI MpU pELICHUN
Ouosornyeckoil  mpoOieMbl, O0OOCHOBBIBATH  HEOOXOJUMOCTh  TNPUMEHEHHUS  TPYNIOBBIX  (HOpPM
B3aMMO/ICHCTBHYS IIPH PELICHUN Y4eOHOU 3a1a4H;

BBIOMPATh TEMATUKY U METO/IbI COBMECTHBIX JICHCTBUHN C YUE€TOM OOIIMX MHTEPECOB U BO3MOKHOCTEH
K@KJOT0 WICHA KOJUIEKTUBA;

IIPUHUMATH LIEJIM COBMECTHOM JESATEIBHOCTH, OPTaHU30BBIBATh U KOOPJIAMHUPOBATH JACHCTBUA IO €€
JOCTUKEHHIO: COCTAaBJIATH IJIaH JEMCTBUM, paclpenesaTh pojau ¢ y4ETOM MHEHHUM y4aCTHUKOB, 00CYKJaTh
pe3yJbTaThl COBMECTHON pabOTBHI;

OLCHUBATh Ka4Y€CTBO CBOCTO BKJIAJa MW KaXXIAOro y4dJaCTHMKAa KOMAaHAbLI B O6IlII/Iﬁ pe3ysibTaT 1o
pa3paboTaHHBIM KPUTEPHUSIM;

MpesiaraTh HOBbIE MPOEKTHI, OIICHUBATH UCH C MO3UIIMU HOBU3HBI, OPUTHHAIBHOCTH, TPAKTUYECKON
3HAYMMOCTH; OCYIIECTBIISATH MO3UTUBHOE CTPATETHYECKOE MOBEJICHUE B PA3IMUHBIX CUTYAIMSX, MPOSBIATH
TBOPYECTBO M BOOOPAKEHHE, OBITh MHUITHATUBHBIM.

PeryasiTuBHbIe yHUBepPcaibHbIE YUueOHbIE 1eliCTBUA
Camoopranuszauus:

WCIO0JIb30BaTh OMOJIOTUYECKHE 3HAHUS Ui BBISBICHHUS MPOOJEM W UX pEelIeHHs] B KU3HEHHBIX U
y4eOHBIX CUTYaIUsX;

BBIOMpATh HA OCHOBE OMOJIOTUYECKUX 3HAHHH IIEJIEBBIC M CMBICIIOBBIC YCTAHOBKH B CBOUX JIEUCTBUSIX
Y TIOCTYTIKaX MO OTHOLIEHUIO K KUBOU MPHUPOJIE, CBOEMY 30POBBIO U 3J0POBbIO OKPYKAIOIIHX;

CaMOCTOSITENIBHO OCYHIECTBIIATH MO3HABATEIbHYIO JESTENbHOCTh, BBISBIATH MPOOJIEMbl, CTaBUTh U
(dbopMynupoBaTh COOCTBEHHBIE 331a4U B 00pa30BaTEIbHON JESITEIbHOCTH U KU3HEHHBIX CUTYALHUSIX;

CaMOCTOSITEJIPHO COCTABJISITh IIJIAaH PEHIEHUS TNPoOIeMbl € YY4ETOM HMEIOIIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEOYTCHHIA;

JlaBaTh OLIEHKY HOBBIM CUTYAaIHsIM;

paciupsaTh paMKH yueOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MTPEANOYTECHU;

JieNlaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE;
OIICHUBATh MPHUOOPETEHHBIN OTIBIT;

CrocoOCTBOBATh (POPMHUPOBAHUIO U MPOSBICHUIO HITUPOKOM APYAUIIMU B Pa3HbIX 00JIACTAX 3HAHUM,
MTOCTOSIHHO MOBBIIIATH CBOI 00pa30BaTENbHBIN U KyJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb:

AaBaThb OLCHKY HOBBIM CUTYAllUAM, BHOCUTH KOPPEKTUBLI B ACATCIBHOCTD, OICHUBATH COOTBETCTBUC
PE3YIbTATOB LCIIAM,

BJaJIETh HaBBIKAMHM II03HABaTEIbHOM pe(I)HeKCI/II/I KaK OCO3HaHUsl COBCPIIACMBIX JEeHUCTBUHA H
MBICJIIMTCIIBHBIX MPOLECCOB, UX PC3YIIbTATOB U OCHOBaHHﬁ, HCIIOJBb30BAaTh HpI/IéMBI pe(I)J'IeKCI/II/I I OLICHKH
CUTYyaluu, BBI60pa BCPHOT'O pCHICHUA; YMCTh OLICHUBATH PUCKHU U CBOCBPEMCHHO IMPUHHUMATDh PCHICHUA 110
HNX CHUKCHUIO,

MIPUHUMATh MOTUBBI U apTYMEHTBI JIPYIUX MPU aHAIU3€E PE3YJIbTATOB JIEATEIbHOCTH.
IlpunsiTue cedst U Apyrux:

IIpUHUMATh ce6;1, IIOHHMMasA CBOM HEAOCTATKHN U JOCTOMHCTBA,



IIPUHUMATh MOTUBBI U apTyMEHTBI IPYI'UX [IPU aHAIU3€ PE3YJITATOB JEATEIBHOCTH;
IIPU3HABaTh CBOE IIPABO U MPABO JPYrHX HA OLUIHOKH;

pa3BUBaTh CIIOCOOHOCTH MOHUMATh MUP C MO3UIMH APYrOro YEJIOBEKa.
HPEIMETHBIE PE3YJIBTATbBI

[IpenmetHbIe pe3ynbTaThl ocBoeHUs mporpammbl COO 1o 6monoruu Ha 6a30BOM YPOBHE BKITFOYAIOT
crienduIeckue Uit yaeOHOTo mpeaMera «bruosiorrs» HaydHbIC 3HAHUS, YMEHHUS U CIIOCOOBI ICHCTBUH 110
OCBOCHHIO, HMHTCPIPETAINU U Hp606p330BaHI/IIO 3HaHI/II\/JI, BHUJbl ACATCIBHOCTU IO IIOJYYCHUIO HOBOTO
S3HAHUA W IIPUMCHCHHUIO 3HaHUU B Pa3JIMIHBIX y‘IC6HI)IX CUTyallusdaX, a TAKXKC B PCAJIbHBIX KU3HCHHBIX
CUTYyalUsiX, CBSI3aHHBIX ¢ OuoJyiorueld. B mporpamme mpenMeTHble pe3yabTaThl MPEACTABIEHBI MO rojam
00y4eHus.

[IpeameTHBIe pe3ynbTaThl OCBOEHHUsA y4deOHoro mpenMera «buonorus» B 10 Kiacce TOJKHBI
OTpaxarb:

c(hOopMUPOBAHHOCTh 3HAHUI O MECTE M POJIM OMOJIOTMH B CHCTEME HAYYHOTO 3HAHUS €CTECTBEHHBIX
HayK, B GOpPMHPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA U HAYYHOTO MUPOBO33PEHUS, O
BKJIQJIC POCCHUCKHUX M 3apyOe)KHBIX YUEHBIXOMOJOTOB B pa3BUTHE OWONOTHH, (DYHKIIMOHATHEHON
TPAaMOTHOCTH YeJIOBEKA JIJIsl PEIICHUSI )KU3HEHHBIX 3a/1a4;

YMCHHUEC paCKpbIBaTb COJACPIKAHUC OHOJIOTHYECKHUX TEPMHUHOB U TOHSTHH: ’KN3Hb, KJICTKA, OpTraHnu3M,
MeTaboau3M (0OMEeH BeUIECTB M IPEBpalleHHe DJHEPruH), TOMeocTa3 (caMOperyisuusi), ypoBHeBas
opraHusanusa XUBBIX CUCTEM, CaAMOBOCIIPOU3BEACHHC (perO}IyKHI/IH), HaCIC€ACTBECHHOCTh, H3MCHYUBOCTD,
POCT U pa3BUTHE;

yYMEHHE U3Jlaratb OMOJIOTMYECKHEe TEOpHU (KJIETOYHAsi, XPOMOCOMHAs, MyTallUOHHAs!, LIEHTPaJIbHAas
J0TMa MOJIEKYJIsSIpHOU Ouostorun), 3akoHsl (I'. Mennens, T. Moprana, H.11. BaBusioBa) u yaenust (0 1ieHTpax
MHOT000pa3usi W TMPOUCXOXKJACHHS KyIbTypHBIX pacteHuil H.W. BaBwmiioBa), ompenensth TpaHUIIBI HX
MPUMEHUMOCTH K KMBBIM CUCTEMAaM;

YMEHHUE BJIaJ€Th MCTOJaMH HAYYHOI'O IIO3HAHUSA B OHOIOTHH: Ha6J'II-O,I[eHI/Ie N OIIMCAaHHUC >KHUBBIX
CUCTCM, IIPOLECCCOB U HBHGHHﬁ, opraHusanus v IIpOBCACHUC OHOJIOTHYECKOTO OKCIICPUMCHTA, BBIIBHXKCHUC
TUIIOTE3bI, BBIABJICHUC 3aBUCUMOCTH MCEXAY HCCICAYEMBIMH BCIMYHMHAMU, 00BsICHEHHE IIOJIYYCHHBIX
PE3YJIbTATOB, HCIOJIb30BAHHBIX HAYYHBIX HOHHTHﬁ, TCOpI/Iﬁ N 3aKOHOB, YMCHHE [C€JIaTb BBIBOJbBI Ha
OCHOBAHMU IOJTYUYCHHBIX PE3YIIbTATOB,

YMCHHEC BbIACIATH CYHICCTBCHHBIC IIPU3HAKKW BHUPYCOB, KICTOK MPOKApUOT U IOYKAPHUOT,
OJHOKJICTOYHBIX KW MHOI'OKJICTOYHBIX OPraHU3MOB, 0COOEHHOCTH MpoucCCoOB: oOMeHa BCIICCTB U
IpEBpalllCHUA SHEPTUN B KIICTKE, (1)OTOCI/IHTC38_, IIAaCTHUYCCKOI'O U SHCPIreTUYCCKOI O 06M6Ha, XCMOCHHTEC34,
MMUHTO34, Meﬁo:;a, OINIOAOTBOPCHUS, pa3MHOKCHUS, HHINBUAYAJIIbHOT'O PA3BUTHA OpraHHU3Ma (OHTOFCHCS);

YMCHHUC IPUMCHSATDH ITOJYYCHHBIC 3HAHUSA IJIA OOBsICHEHHSI OMOJIOTHYECKUX IMponecCoB U HBJ'IeHHfI,
UL TIPUHATUA TIPAKTUYCCKUX peIJ_IeHI/Iﬁ B IIOBCEAHEBHOM J>XHU3HH C IIEIIBIO obOecrieueHnsT OE30MMaCHOCTHU
CBOCTO 3J0pPOBBA M 3I0POBbI OKPYXAIOMIUX J'IIO,Z[GfI, CO6J'IIOI[CHI/I$I HOPpM TpPaMOTHOTO TIIOBCACHHSA B
Oprx(anmeﬁ HpHpOI[HOI\/’I cpeaec, NIOHMMaHue HCO6XOI[I/IMOCTI/I HCIIOJIb30BAHUS JIOCTHKEHUI COBpeMeHHOﬁ
OMoJIOruu U OMOTEXHOJIOTHIMA AJIL paluOHAJIBHOTO IPUPOAOIIOJIB30BaAHUS; YMCHUC PCIIATH 3JICMCHTAPHBIC
TCHCTUYCCKUEC 3aJa4u Ha MOHO- H ,Z[I/IFI/I6pI/I,[[HOC CKpCIIUBAHUC, CHCIIICHHOC HACJICAOBAHUC, COCTABIIATH
CXEMBI MOHOFI/I6pI/I,[IHOF O CKpCUInBaHUs IJIA MPCACKA3aHUA HACICAOBAHUA ITPU3HAKOB Y OPTaHNU3MOB;

YMEHHUE BBINOJHATH JTAOOpAaTOpHBIE M MpPAaKTHYECKHEe paboThl, COONMIOJAaTh IMpaBHia MpU paboTe ¢
y4eOHBIM U JJabOpaTOpHBIM 000PYAOBAHUEM;

YMCHHUEC KPUTHUYCCKH OLICHUBATHL U UHTCPIPECTUPOBATDH I/IH(I)OpMaI_II/IIO OHOJIOrHYECKOTO COJACPpIKaHu,
BKIIIOYAIOIMIYIO TICEBAOHAYUYHBIC 3HAHUA M3 PA3JIMYHBIX HCTOYHUKOB (CpCIlCTBa MaccoBOH I/IH(I)OpMaI_II/II/I,



HAaY4YHO-IIOITYJIAPHBIC MaTepI/IaJIBI), 9TUYCCKUC ACIICKTbBl COBPCMCHHBIX I/ICCJIC[[OBaHI/Iﬁ B 6I/IOJ'IOI‘I/II/I,
MCIMIIMHCE, 6I/IOT€XHOJ'IOI‘I/II/I;

YMEHHE CO37aBaTh COOCTBEHHBIC MUCHMEHHBIC M YCTHBIC COOOMICHHS, 0000MIas OMOJOTUYECKYIO
I/IH(bOpMaI_[I/IIO N3 HCCKOJIBKUX UCTOYHHUKOB, I'PAMOTHO HUCII0JIb30BAaTh HOHATUHMHBIN armapar OHoJIOTHH.

[IpenMeTrHbie pe3yabTaThl OCBOEHUS YydeOHOTOo mnpeamera «buonorus» B 11 Kimacce MOKHBI
OTpPaXKaTh:

c(hOpPMHUPOBAHHOCTH 3HAHHMIA O MECTE M POJIU OMOJIOTHH B CHCTEME HAYYHOTO 3HAHUS €CTECTBEHHBIX
HayK, B GOPMHPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOU KapTHUHBI MUPA U HAYYHOTO MUPOBO33PEHUS, O
BKJIQJIE POCCHUUCKHUX M 3apyOeKHBIX YyUEHBIXOMOJOTOB B pa3BUTHE OHOJOTHH, (PYHKIIMOHAIBHON
TPAaMOTHOCTH YeJIOBEKA JIJIsl PEIICHUSI >KU3HEHHBIX 3a/1a4;

YMEHHE pPaCKpBhIBaTh COJACpKAHWE OHOJOTHUYECKMX TEPMUHOB W TIOHSATHH: BUJ, TOMYJISIINS,
reHo(OH A, DBOJIIOIMS, JBIKYIIHE CHIbl ((AaKTOPBI) DBOJIOIUH, MPUCITOCOOICHHOCTh OPraHU3MOB,
BH1I000pa30BaHME, IKOJIOTHUYECKUE (DAKTOPBI, IKOCHCTEMA, MPOIYLEHTHI, KOHCYMEHThI, PEIYIICHTHI, LETH
MATaHUS, SKOJIOTUYECKast MUpaMuia, OMoreorieHo3, ouocdepa;

yMEHUE H3Jarath OHWoJornyeckue Teopuu (dBomornroHHas Teopus Y. JlapBuHa, CHHTETHYECKas
TEOpHUsl DBOJIOIMU), 3aKOHBI M 3aKOHOMEpHOCTH (3apojsimeBoro cxoictBa K.M. boapa, uepemoBanus
IJIaBHBIX HampaeieHwid u myteit sBomtonmu A.H. CeseprioBa, yuenus o 6uochepe B.M. Bepnanckoro),
OMpCACIIATh 'PaHUIBI UX TPUMCHHUMOCTH K )KUBBIM CUCTEMAM;

YMCHHUEC BJIaJ€Th MCTOJaMH HAYYHOI'O IIO3HAHUSA B OHoIoTHH: Ha6m011eH1/1e 1 OIIMCAaHHUEC XUBBIX
CHUCTEM, IMPOLECCOB U HBHGHHﬁ, opraHu3anusa U IPOBCACHUC OHOJIOTHYECKOTO OKCIICPUMCHTA, BBIIBHXKCHUC
TUIIOTE3bI, BBIABJICHUC 3aBUCUMOCTH MCEXKAY HCCICAYEMbIMHU BCIMYWHAMU, 00BsICHEHHE IMOJIYYCHHBIX
PE3YIbTATOB, HCIIOJIB30BAHHBIX HAYYHBIX HOHHTHﬁ, Teopnﬁ N 3aKOHOB, YMCHHC [CJIaTb BBIBOJABLI Ha
OCHOBAHHMU IMOJYUYCHHBIX PE3YJIbTATOB,

YMEHHE BBIIEIATh CYIIECTBEHHbIE MPHU3HAKU CTPOCHUS OHOJOTHYECKHX OOBEKTOB: BHJIOB,
MOMYJSIIUM, TPOAYHEHTOB, KOHCYMEHTOB, pEIyLIEHTOB, OHOTEOIIEHO30B M HSKOCUCTEM, OCOOEHHOCTH
MIPOLIECCOB: HACJIEICTBEHHOU U3MEHYUBOCTH, €CTECTBEHHOTO otbopa, BUJI000pa30BaHuUs,
MIPUCTIOCOOICHHOCTH OPraHU3MOB, JAEUCTBUS SKOJIOTHMUECKUX (PAaKTOPOB HA OPraHU3MBbI, IEPEHOCA BEIIECTB
U TIOTOKAa DHEPrUM B DSKOCHUCTEMAaX, AHTPONOTEHHBIX H3MEHEHUIl B HKOCHCTEMax CBOEH MECTHOCTH,
KpYroBOpPOTa BEILIECTB M OMOTeOXUMUYECKUX IUKIIOB B Onocdepe;

YMCHHUEC IMPUMCEHATH IIOJTYYCHHBIC 3HAHUA JIA OOBsICHEHHSI OMOJIOTHYECKUX IIPOUECCOB U HBHeHHﬁ,
IJI1 IIPUHATHAA HNPAKTHYCCKHUX pemeHHﬁ B HOBCCHHCBHOﬁ KHU3HU C LCJIBRO obecneyeHnss 0€30IIaCHOCTH
CBOCTO 3J0pPOBBA M 3I0POBbs OKPYXAIOMIUX HMHeﬁ, CO6JHOI[CHI/IH HOpM TIpaMOTHOI'O IIOBCACHHUS B
OKPY)KaIOHICﬁ HpHpOI[HOﬁ cpeac, NOHNMaHue HeO6XOI[I/IMOCTI/I HCIIOJIBb30BaHUA ,I[OCTI/I)KeHI/Iﬁ COBpeMeHHOﬁ
O1oJIOruU I PaliliOHAJIbHOI'O IIPUPOA0II0JIB30BaHUS;

YMCHHC pCLIaTh JJICMCHTAPHBIC OHOJIOTUYECKHUE 3a/laud, COCTaBJIATb CXCMbI IICPCHOCA BCIICCTB U
OHEPTHUU B SKOCHUCTCMAX (I_ICHI/I HI/ITaHI/IH);

YMEHHUE BBINOJHATH JTAOOPATOpHBIE M MpaKkTHUecKhe paboThl, COOMIOAATh MpaBuia MpH padboTe ¢
y4eOHBIM U JJaOOpaTOpHBIM 000PYAOBaHUEM;

YMEHHUE KPUTHUYECKH OLIEHHBATh U MHTEPIPETUPOBATh MH(POPMALUIO OMOJIOTHYECKOTO COAEPKaHMUS,
BKJIIOYAIOIIYIO TICEBJOHAYYHbIE 3HAHUS M3 Pa3IMYHBIX MCTOYHHMKOB (CpelCcTBa MaccoBOM HMH(pOpMaIuH,
HAy4YHO-TIONYJISIPHBIE MaTepHajIbl), pACCMaTPUBATh II100aJIbHBIE KOJIOTHYECKHE TPOOIEMBI COBPEMEHHOCTH,
(bopMHUpPOBATH IO OTHOLIIEHHUIO K HUM COOCTBEHHYIO MO3ULIUIO;

YMEHHE CO3aBaTh COOCTBEHHBIE MUCHMEHHBIE M YCTHBIE COOOIIECHHUS, 0000MIast OHOJIOTHUYECKYIO
MH(OPMAIIHIO U3 HECKOIBKUX UCTOYHUKOB, TPAMOTHO HMCIIOIH30BAaTh MOHATHIHBIN amnmapaTr OHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC(34 4, u3 Hux 1 4 — pe3epBHOe BpeMsl)

Ne | Hazpanue pasznena, | [IporpammHOe coniepaxaHue. XapakTepucTuKa OCHOBHBIX BHJIOB | DJIEKTPOHHbBIE JeqaTrenbHOCTh YUYHUTENS
KOJINYECTBO YaCOB JEATEIBbHOCTH Y4YalluXCs (uudpoBsbie) C Y4E€TOM IpOrpaMMBbl
00pa3zoBaTeNbHbIC BOCIIUTAHUS
pecypcel
1 | Buonorus kak | buonoruss  xak  Hayka.  CBsa3u | PackpbiBaTh cojaepkaHME€ TEPMHMHOB U | - Mos mikosa B online Y CTaHOBJIEHMUE
HayKa (2 1) ouonorun c oOIlECTBEHHBIMH, | MOHATHI: HaydHoe  MHpoBo33penwue, | (https://cifra.school/) JOBEpUTENbHbBIX
TEXHUYECKUMHU " JIPYrUMH | HaydHast KapTHHA MUpPa, HaydHbId MeTo, | - SIKmacc OTHOLIEHHH MEeXAY
€CTECTBEHHBIMHU HayKaMH, | THITOTE3a, Teopus, metozp! | (hitps://www.yaklass.ru | yyprenem u
bunocodpueit, penurueit, OSTUKOM, | UCCIENOBAHUS. /) 06y4aroLuMucs,
ACTETUKOM M TIPABOM. XapakTepu30BaTh OMOJIOTHIO Kak Hayky, | - Chepym CIOCO6CTBYIOLIUX
Pone Owomnoruu B ¢opmupoBanuu | ¢€ Mecto u posb cpeau apyrux | (https:/sferum.ru/) NO3UTHUBHOMY
COBPEMEHHOM  HAyYHOW  KApTHHBI | €CTECTBEHHBIX HAYK. - POII BOCIPUSATHUIO
mupa. Cucrema Ouosornyeckux Hayk. | [lepeuncnars pasmensl  Owomormm B | (https://resh.edu.ru/) 06y9aoLMHUCSI
Meroasl NO3HAHUA )KUBOM MPUPOJBI | COOTBETCTBHH C O0OBEKTAMU U3YICHHUSI. Enunas KOJUIEKITHS Tpe6oBaHUN U
(Habnrozenwe, OKCICPUMEHT, | Ha3biBaTh Ba)KHEHIIIHE orpaciu | IIOP MpoCko.
OMuCaHue, M3MCPCHUE, | Guonormueckux 3HaHui u  3azgadw, | (WwWw.school- [IpuBevyeHue
Iég;;;?gﬁiiﬁ? Moﬂen(l)/%)s;ggf;é crosiiue nepen ouosorueit XXI B. collection.edu.ru) BHUMaHUA K
0ob6Ccy1aeMoH Ha
AGHHBIX). ypoKe WHPOpPMaAIUH,
aKTUBU3AIUU
NI03HABaTeJbHOH
J1esITeJIbHOCTH.
[TobOyxnenue
oOyJaronuxcs
coOmoaTh Ha YypOKe

06H_IerI/IH}ITBIe HOPMBI



https://cifra.school/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://sferum.ru/
https://resh.edu.ru/
http://www.school-collection.edu.ru/
http://www.school-collection.edu.ru/

MOBEJCHNUSA,  IpaBHUJIA
OOIICHUsI CO CTApIIUMHU
(memarornaecKuMmu
paboTHUKaMN) u
CBEPCTHUKAMHU
(oOyuarommmucs),
IIPUHLATIBI yueOHOI
JCIIATUTHHEI u
CaMOOpTaHU3aINH.

WHuuunpoBanve U

noAJepKKa
HhccJie[0BaTeabCKON
JesITeJbHOCTH
00yYaroUUXCs B

paMKax peaju3anuu
UMH
WHAUBUAYAJbHBIX U
IPYNNOBbIX
HCCJIe/l0BaTebCKUX
NpPOEKTOB, YTO JAacT
o0y4JaruMcs
BO3MO>XHOCTb
npuobpecTu
HaBbIKH
CaMOCTOSITEJIbHOT'O
peleHus
TeopeTU4YeCKOoun
npo6JieMbl,
reHepupoBaHUs U
odpopMIeHUs
COOCTBEHHBIX H/IEH,
YBOBKUTEJIbHOTO




OTHOUIEHHUS K
qYKUM ujesm,
0dOpMJIEHHBIM B
paboTax APYTHUX
HhccjenoBaTesieH,

HaBbIK MYOGJHUYHOTO
BBICTYILJIEHUS TIepes,

ayuTOpUEH,
apryMeHTUPOBaHUA
7 OTCTauBaHUsA
CBOEH TOYKHU
3peHwusl.
/Kupbie cucrembl JnBbie cucTeMbl (6HOCHCTeMBI) Kak | PackpbiBath cofepikanue Tepmunos n | - MoAmKomasonline | yerayonenue
" nx NpeMeT  M3ydeHHs  OMONOTMH. | NOHATHil: cucrema, Omomormueckas | (Nttps://cifra.school) ZI0BEPUTENbHBIX
opranusanus (1 OTiMune  KHMBBIX ~ CHCTEM  OT | CHCTEMA, JJIEMEHTHI cucremsr, | - JKiacc OTHOINEHUN MEeXay
1) HEOPraHUYeCKoi NpUpOBL. | CTpyKTypa  Gmocmcremsl, — cBoiicta | (https://www.yaklass.ru | yypresnem "
CeoiictBa  OmocucTeM M WX | KHUBBIX CHCTEM, OOMEH BemecTB, |/) 06yyaruuMucH,
paszHooOpasue. YpoBHU | pa3sMHOKEHHE, pocr, pazButue, | - Chepym CIOCOOCTBYIOIIUX
Opranms3anuu OHOCHUCTEM: HacCJIeACTBEHHOCTD, NU3MEHYUBOCTD, (https://sferum.ru/ ) MO3UTUBHOMY
MOJIEKYJISPHBIH, OPraHOMIHO- | Pa3APaXKHMOCTb, SHEPro3aBUCHMOCTb, | - P[I] BOCIIPHUSITHIO
KJIETOYHBIH, OpraHM3MEHHBIN, | YPOBHH OpraHu3aluu KWBHE | (hitns://resh.edu.ru/) 06YYAIOLIMHUCS
HOHYJ‘IS[E[I/IOHHO- } (6buocucrem). Ejunas Koyutekus | TPE6OBaHMiA U
BH/IOBOM,5KOCHCTCMHBIN XapakTepu3oBaTh NPUHIHATIEL | [JOP poChO.
?I/IOFGOHGH(“)TH‘II{CCKHHL OpraHM3aUun OGHOCHCTEM: OTKPBITOCTE, | (yww.school- MpuBeyeHye
63821?55:1\14’:14. i a?ﬁ;bfy;;?;ﬁi EZi:gKaﬂ YHOPAMOYCHHOCTD, | ¢o|lection.edu.ru) BHUMAHHUA K
PEryJIAIHUs, HEPAPXUYHOCTD. o6cyxaaemoit Ha
OpraHM3alluH.
[Tepeuncsrs YHHUBEPCAIIbHbIE ypoke WHbOpMaIUH,
CBOIiCTBA ’KUBOTO: €IMHCTBO aKTUBU3ALUU
XUMHUYECKOTO COCTaBa, M03HaBaTeJIbHOM
PasIpaKUMOCTb, JIBUKEHUE, JIeITeJbHOCTH.
romMeocTas, poCT W  Pa3BUTHE, [ToGyx neHue
HACIIEJICTBEHHOCTb, U3MEHYHMBOCTb, 00yYaroIUXCs



https://cifra.school/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://sferum.ru/
https://resh.edu.ru/
http://www.school-collection.edu.ru/
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ABOJIIOLUSA (mpucnocobeHue K
M3MEHSIOIIUMCS YCIOBUSAM).

[IpuBogute  mpuMepsl  OHOCHCTEM
pa3HOr0  ypOBHs  OpraHH3aluu WU
CpaBHUBAaTb  IPOSBIICHUS  CBOMCTB
’KMBOI'O HA Pa3HbIX YPOBHSX.

XapakTepu3oBaTh OCHOBHbBIE
MIPOIIECCHI, MPOTEKAIOIINe B
onocucremax: OOMEH BEIIECTB U
npeBpalicHue JHEPTHH,
CaMOBOCITPOU3BEICHHUE,

CaMOpETyJISILMs, pa3BUTHE.

CoOumronars MpaBuiIa OepexHOTO
OTHONIEHUS K KUBOU MPUPOJE

coOmomaTh Ha YpOKe
OOIICTIPUHATHIE HOPMBI

MOBEJCHNUSA,  IpaBHUJIA
0O0lLIeHUs CO CTapUIMMU
(memarornaecKuMmu
paboTHUKaMN) u
CBEPCTHUKAMHU
(oOyuarommmucs),
IIPUHIIATIBI yueOHOMI
JVCIIATUTHHBI u
CaMOOpTaHU3aINH.

WHuuunpoBanve U

HO/IEPIKKA
HCCIe,0BaTebCKON
JlesITeJIbHOCTH

00yYaroUUXCs B

paMKax peajn3aluu
UMU
WHAUBUAYAJbHBIX U
IPYNNOBbIX
HCCJIe/I0BaTebCKUX
NpPOEKTOB, YTO JAacT
0o0y4JarMcs
BO3MOXXHOCTb
npuobpecTu
HaBbIKH
CaMOCTOSITEJIbHOT'O
pelieHus
TeopeTU4YeCKoun
npo6JieMbl,
reHepupoBaHUs U
obopmJiieHUs




COOCTBEHHBIX H/JEH,

YBOKUTEJTbHOTO
OTHOILIEeHUSI K
YYIKUM usesM,
0dOpMJIEHHBIM B
paboTax APYTHUX
HhccjenoBaTesieH,

HaBbIK MYOGJUYHOTO
BBICTYIJIEHUSA Tepe],

ayMuTOpUen,
apryMeHTHUPOBaHUA
v OTCTaWBaHUS
CBOEM TOYKHU
3peHusl.
XuMHYeCKui XHUMHUYECKUI COCTaB KJIeTKU. | PackpbiBaTh cojepikaHre TEpMUHOB U | - Mos mikosa B online VCTaHOBJICHHUE
COCTaB XuMuueckne OdIIeMEHThl. Boma wu | MOHATHM: snemenThI-Onorensl, | (https://cifra.school/) JOBEPHUTENbHBIX
CTpocHHuE MUHEpAJIbHbIE BeHIeCTBa.(DyHKHI/II/I MaKpO3JICMEHTHI, MUKPOIJICMEHTEI, - 9Knacc OTHOIIEeHUH MEXAIY
KieTku (8 1) BOABI M MHHEPANbHBIX BemecTs B | MAHCPAIBHBIC — BCUICCTBA, MOJCKYNA | (https://www.yaklass.ru | yqpresem u
KIIeTKe. BOJBI KaK  JMNOMb,  BOTOPOTHBIC | /) 06yYAIOIUMUCH,
Benku. CocraB W crpoeHne OenmkoB. | SBAoH THAPOQHITLHEIE |- Coepym CHOCOOCTBYIOLINX
AMUHOKUCIOTBI — MOHO- MEpbl rUAPO(OOHBIC BEICCTBA, (https://sferum.ru/ ) NO3UTUBHOMY
Jloka3pIBaTh €IMHCTBO 3JIEMEHTHOTO
OEKOB. YpoBHH CTPYKTYpBbI . - POIII BOCIIPUATHIO
. N COCTaBa Kak OJTHO U3 CBOMCTB >KHBOTO.
0enkoBOM  XHWMHWUYECKHE  CBOMCTBA PacTIpelelATh XHMHUECKHS SIEMEHTI (https://resh.edu.ru/) 06Y‘1310U-II/11\U’IHCH
Oenkos. buonmornmyeckne  QyHKIUH | o rpyNnaM B 3aBHCHMOCTH  OT Enunas KoJUTeKIys | TPEOOBaHMH H
OenkoB. KOIIMYECTBEHHOro mpencTaBurenscrea | LOP mpoce6.
DepMEeHTHI — OMOJIOTHYECKHUE | B OpraHu3Me; XapakTepu30BaTh pPOJib (WWW.SChOO'- HpI/IBJle‘{eHI/Ie
karanuzaTopbl. CTpoeHHe (EpMEHTa: | OTAEIbHBIX MIEMEHTOB. collection.edu.ru) BHUMaHHs K
KodepmenTel. Butamunbl. OTinuus | BBIABIATE CBA3L MEXKIY COCTAaBOM, o6Ccyx/aeMou Ha
(GepMEHTOB ~ OT  HEOPraHMYecKHX | CTPOEHMEM MOJEKYIbl XUMHUYECKOTO ypOoKe WHPOpMaLHH,
KATaJIN3aTOPOB. coemMHEHUsT M ero (QyHKIUSIMU B aKTUBH3ALMH
VrieBobr: MoHOcaxapuipl, | KICTKE. TO3HABATE/ILHOU
JCAXAPH/IBI - NOJHCAXAPHJIBL. PackpeiBaTh cojaepikaHHe TEPMUHOB U /eI TeJIbHOCTH.
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Buonornyeckue GyHKIIUN YTIEBOIOB.
Jluniu et TPUTIIULEPUABL,
dbochomumubl, CTEPOUIBI.
I'uapodmisHo-THIPODOOHBIE
cBoiicTBa. buonoruueckue ¢QyHKIMH
JUIHUIOB.

Hyxneunossie kucnotel: JIHK nu PHK.
Crpoenne u  ¢ynkmun  JIHK.
Crpoenne u ¢ynkuun PHK. Bunst
PHK. AT®: ctpoenue u GyHKINH.
[uTtonorus — Hayka O KJETKeE.
Kiterounas teopus. MeTonpm3y4eHus
KIIETKH.

Knerka kak  1emoctHas — JKHBas
cuctema. OO01Me NpU3HaKu KIETOK.
Tunel KIeTOK: JyKapuOTHYEeCcKas U
MIPOKApUOTHYECKAS. OcoGenHoctu
CTPOEHHUSI  NPOKAPUOTHYECKOU  H
AYKapUOTHYECKOM KileTKU. Kiierounas
crenka Oaktepuit. OCHOBHBIE OTIIMUHUS
pacTUTEIBHOM, )KUBOTHOM M TPUOHOU
KJICTKH.

[ToBepXHOCTHBIE CTPYKTYpPBI KIIETOK,
ux GyHKIHH. [TnazmaTuyeckast
MeMOpaHa, e€ CBOMCTBa U (PYHKIUU.
Hurorutasama u €€  OpraHouzbl.
Opranounel knerku: OIIC, anmapar
lonpmxu, IU30COMBI, MUTOXOHIPUH,
MIacTUbl, PUOOCOMBI, KIETOYHBIN
LEHTD, LEHTPHUOJIH, PECHUYKH,
KryTUKH.  DyHKIUMHM  OpPraHOMJIOB

MMOHSTHM: OenKu, MOJIMMEPBHI,
MOHOMEDPBHI, aMHUHOKHCIIOTEI,
eI THIHAS CBSI3b, MOJIUIICTITH,

JeHaTypanus. XapakTepu30BaTh OCIKU
KaK KJIacC OPraHUYeCKUX COCIUHEHU;
KJIacCU(UIMPOBATh UX IO CTPOCHHIO
(rnoOymsapuble u  QUOpHUILIAPHBIC
Oenkn), HEPEYUCIIATD u
XapaKTepu30BaTh QyHK- IUU OEIIKOB.
PackpeiBaTh cosmepikaHue TEPMUHOB U
HNOHITHUM: pepMEHTHI, aKTUBHBII IIEHTP,
cybcTpaTHas crenupuIHOCTb,
KOQEepMeHTHI, OeTKU-aKTUBATOPHl U
OeNKU-UHTUOUTOPBI.

VYka3piBaTh OTAMYUS (DEPMEHTOB OT
HEOPraHMYECKUX KaTaJln3aTopOB.
OObsACHATH  podb  (EepMEHTOB B
(GYHKIIMOHUPOBAHUU JKUBBIX CHCTEM, B
IPOMBIIIJICHHOCTH, B MEIHIMHE, B
MOBCE/IHEBHOM JKU3HH YEJIOBEKA.
PackpeiBaTh cojaepikaHue TEPMUHOB U
HNOHSTUM: YTJIEBOABI, MOHOCAXapH/Ibl,
Jcaxapu/ibl, MOJUC Xapuabl, TIIOK03a,
pubo3a, ne3okcupubo03a, caxaposa,

JaKTO3a, MaJibTo3a, HEJITI0JI03a
(kmeTyarka),  Kpaxmayu,  TJIMKOTE€H;
JMIUAIBI,  TPUINIMLEPUIbl  (KHPBI,

Macia), GocqoUIUIbI, CTSPOHIBI.
XapakTepu30BaTh YIIEBOJBI, JIHITUIBI
KaK KJIacC OPraHUYECKHUX COCJTUHEHHIH.
Knaccudumuposath  yrieBoabl U
JUMUABI TI0 CTPOEHUIO; TMEePEUUCTATh
(GyHKIIMH YTTIEBOIOB U JIUMUIOB.

[ToOyxnenue
00yJaromuXxcs
coOmomaTh Ha YpOKe
OOILIENPUHATBIE HOPMBbI

MOBEJICHUS,  IpaBHJIA
001LIeHUs CO CTapUIMMU
(memaroruuecKuMu
paboTHUKaMN) u
CBEPCTHUKAMHU
(oOyuarommumucs),
IIPUHIIATIBI yueOHOI
JVICIIATUTHHBI u
CaMOOpTaHU3aINH.

I/IHI/IL[I/II/IpOBaHI/Ie H

noJJiep>xKa
MCCJIe/l0BaTeIbCKOM
JlesITe/IbHOCTH

00y4Jaruuxcs B

paMKax peaju3alnuu
VMU
VH/JWBUYaJbHbBIX U
rpyNIOBBIX
YCClle[0BaTebCKUX
NpPOEeKTOB, YTO JacT
o0y4JamIMcs
BO3MOXHOCTb
npuobpecTtu
HaBbIKU
CaMOCTOSITEJIbHOTO
pelleHUs
TeopeTHUYECKOH
npo6JieMbl,




KJIETKU. BKirtoueHus.

SAnpo —  perysATopHBIA  LEHTP
kietku. CtpoeHue sapa. XpoMOCOMBI.
TpaHcnopT BElECTB B KIETKE.

CxemaTnuecku W300pakaTb CTPOCHUE
MOJIEKYJ YTJIEBOJIOB, JUIUIOB.

PackpbiBaTh cojiep)KaHHEe TEPMHHOB U
HNOHATHI:  JC30KCHUPHOOHYKIICHHOBAS
kucinora ([AHK), pubonykienHoBas

KHCIIOTa (PHK), HYKJIEOTH]I,
HOJIMHYKJIEOTUAHAS Lenb
(MONMMHYKIEOTHN),
KOMIUIEMEeHTapHOCTh, ¢GyHkuun JHK
(xpaneHue u repeaayda
HACJIEICTBEHHOW WH(pOpMalnun); BUAbBI
PHK (madopmarmonHas,
TPaHCIOPTHA, pubocomanpHas);
aZieHo3uHTpHU(ochar (ATOD),
MaKpO3prudeckas CBs3b.
XapaxkTepu3nupoBaTh HYKJIEHHOBBIE
KHCIIOTBI KaK XUMHUYECKUE COETUHEHHUS
U HOCHUTEIHN HACJIEICTBEHHOU
nHpopMaIuu.

OtmedaTth  OCOOEHHOCTH  CTPOCHHS
MOJIEKYS HyKJIenHOBBIX Kuciot (JIHK,
PHK) u AT®. C(CxemaTu4ecku
n300pakaTb CTPOCHHUE HYKICOTH]IOB,
MOJIEKYJI HYKJIEUHOBBIX KUCIOT, AT®.
PackpeiBaTh cojaepikaHue TEPMUHOB U
MOHSITHIA: KJIETKa, LUTOJIOTUS;
pacKpbhIBaTh COJEpPKAHUE TMOJIOKEHUN
KJIETOYHOU TEOpUH.

[lepeuncnsath u  XapakTepH30BaTh
OCHOBHBIE METOJbl W3YYEHHUS KIETKU

(mpuroroBieHue Cpe30B,
OKpallMBaHUE, MHUKPOCKOIMPOBAHUE,
LHEHTPUPYTUPOBAHUE,

reHepupoBaHUA U

obopmiieHUs
COOCTBEHHBIX H/JEH,
YBOKUTEJIbHOTO
OTHOIIIEHUS K
YYIKUM ujaesm,
0dOpMJIEHHBIM B
paboTax APYTHUX
HhccenoBaTesney,

HaBbIK MYOGJUYHOTO
BBICTYIJIEHUSA Tepe],
ayMuTOpUeH,
apryMeHTHUpPOBaHHUSA
U OTCTauWBaHUsA
CBOEM TOYKHU
3peHusl.

[Ipumenenue Ha
ypoke
MHTEPAKTUBHBIX
dbopm  paboThl ¢
00yJaroNUMUCS:
MHTEJJIEKTYaJIbHBIX
urp,
CTUMYJTHPYIOIINX
MO03HABATEIbHYIO
MOTHBAIIIIO
00y4aroLUXCSI;TPYIII
OBOW  paboThl WK
paboThl B Mapax,
KOTOpBIE y4ar
KOMaHJHOU paboTe u
B3aUMOJICUCTBUIO  C
JPYTUMH JIETHbMHU.




KyJbTBUPOBAHUEKIICTOK U TKaHEH ).
PackpbiBaTh conepxaHHe TEPMHHOB U
HNOHATUI: KIETKH (dyKapHOTHYECKas,
NPOKAapUOTHYECKAst), IUIa3MaTH4YecKas
MeMOpaHa (mnazmanemma),
TJIMKOKAJIIMKC,  TPAHCIOPT  BEIIECTB
(maccuBHBIM, AaKTHBHBINA), SHAOLUTO3
(daromuTo3, NHHOIUTO3), SK30IUTO3,
KJIETOYHAsl CTEHKA, HYKJICOH]I.
CpaBHUuBaTh MEeXIy co0oit
9YKapHOTHIECKHE "
NPOKapUOTHUYECKHE KIETKH; OTMEuaTh
CXOJICTBO ¥ PAa3JIU4YUs B CTPOCHHUH
KJIETOK OaxTepui, KUBOTHBIX,
pacTeHui u rpuboB.

PackpriBaTh conepxaHHe TEPMHHOB U
MOHATUH: TMWTOIIa3Ma, OPTaHOWJIBI,
sHpomiazmatudeckas cetb  (OIIC),

ammapar Tonbmxw, JTU30COMBI,
BaKyoJb, MHUTOXOHAPHUH, TUIACTHJIBI
(xJIopoIUIacTHl, XPOMOTLIACTEI,
JICHKOTIIIACTHI), prOOCOMBHI,

MUKPOTPYOOUKH, KIETOYHBIH IICHTP
(meHTpocoma), PECHUYKH, IKTYTHUKH,
BKITIOUCHUS, SIIPO, siiepHasi 000JI0YKa,
KapuoIula3Ma, XpPOMAaTHH, SIPBIIIKO,
XPOMOCOMBI.

OnuceiBaTh CTPOCHUC
BYKapHOTI/I‘IeCKOfl KIJIICTKH 10
Hn30 6pa)KCHI/I$IM n Ha

MHKpOIIpenaparax; KI1acCUu(pUIHpPOBaTh
OpraHousibl B 3aBUCHMOCTH  OT
0coOeHHOCTEH ux CTPOEHUS

Bxarouenne B ypok
UTPOBBIX  TIPOLIEIYP,
KOTOpbIE€  TOMOTAIoT
MOJIEPKATh
MOTHUBAIINIO
00yyJaronuxcs K
MOJYYCHUIO 3HAHUU,
HaJa)XUBaHUIO
MTO3UTUBHBIX
MEXITHIHOCTHBIX
OTHOIIIEHUM B Kjacce,
MOMOTaI0T
YCTaHOBJICHUIO
JI0OpOKeIaTeTbHO M
atMoc(epsl BO Bpems

ypoka




(omHOMEMOpaHHBIE, JIByMEMOpaHHEIE,
HeMeMOpaHHbIE); ONMUCHIBATh (PYHKIMU
Ka)kJJOT'0 OpPraHOM/a B KIIETKE.

XapakTepru30BaTh KIETOYHOE SAPO KaK
MECTO XpaHEHUs, nepenayn (yIABOCHHE

XpPOMOCOM) u peanu3anuu
(TpaHCKpHUMITHs) HACJIEJICTBEHHOM
UH(POPMALIUHU KIIETKH.

[epeuncnsate " OTIMCHIBATH

KOMITOHEHTHI si/ipa U UX (PyHKIINH.
CxeMatuuyHO H300paxaTh CTPOEHUE
pPaCTUTENBHON U KUBOTHOU KIETKH
OOBsCHAT, OWJIOTHYECKOE 3HAa4YEHUE
TPAHCIIOPTA BEIIECTB B KIIETKE.

KuzueneareJnLHOCT
b KJIeTKn (6 1)

OOMeH BeIeCTB, WIM METa00IU3M.

AccuMuIanus (nmactTruyeckuit
00MeH) " JTAUCCUMUJTSITIHS
(PHepreTuyeckuii  OOMEH) — JIBE
CTOPOHBI €IMHOTO nporecca
MeTaboan3ma. Pounp 3aKOHOB
COXPAaHEHHUS BELIECTB M SHEPruu B
MMOHUMaHUU MeTtabonu3ma. Turbl

oOMeHa BeIecTB: aBTOTPOGHBIA U
rerepotpodHsiii. Posib depmMeHTOB B

obMeHe BCIICCTB H IIpEBpAIICHUN
OHCPIru B KieTke. POTOCHHTE3.
CaeroBas n TEMHOBas (baSLI

¢orocunresa. Peakuun ¢orocunTesa.
D¢ heKTUBHOCTH (dhoTocuHTE3A.
3HavyeHue (HOTOCUHTE3A JUIS )KU3HU Ha
3emsie. BnusiHue ycnoBuil cpenpl Ha
¢doTocHHTE3 U CMOCOOBI MOBBIIEHUS

PackpriBaTh conepxaHHe TEPMHHOB U
MOHSITUH:
oOMEH BelIeCTB U  MpeBpalleHUE
SHEpruM (MeTabOIM3M), aCCUMUIISALINS,

IJIACTUYECKUH OOMEH,

JICCUMUITALINA, SHEPreTUICCKUN
oOMmeH, dboTocunHTe3,  (oTONMU3,
dbochopmmpoBanue, MEPEHOCYHK

IIPOTOHOB, XCMOCHHTE3.
OmnuceBaTh (bOTOCI/IHTe?), IMpOLECChI,

MPOTEKAIOIUE B CBETOBOM U TEMHOBOMU

daze.BoisaBasaTH MIPUYKUHHO-
CIIEICTBEHHbBIC CBSI3U
MEXIYTOTJIOIIEHUEM COJTHEYHOU
SHEPruu  XJIOPODUIUIOMH  CHHTE30M

Mosekyl AT®.CpaBHuUBaTH MCXOJHbBIE

BCIICCTBA, KOHCYHBICIIPOAYKTEI u

- Mos mkoiia B online
(https://cifra.school/)

- SIKimacc
(https://www.yaklass.ru
/)

- Chepym
(https://sferum.ru/ )

- POII
(https://resh.edu.ru/)
EI[I/IHaSI KOJUJICKIIUS
11OP

(www.school-
collection.edu.ru)

YcraHoB/ieHUE
JIOBEPUTEJbHBIX
OTHOUIEHUH MeXay
y4uTeseM 17}
00y4arouuMHuCH,
CHOCOOCTBYIOLINX
NO3UTUBHOMY
BOCIPUATHUIO
00y4arUIMMHUCS
TpeboBaHUH U
pockO.

[IpuBJieyeHue
BHUMaHUA K
006CyXJaeMou Ha
ypOoKe UHPOpMaLHH,
aKTHBU3aLUU
N03HaBaTeJbHOU
/eI TeJIbHOCTH.
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https://sferum.ru/
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€ro MPOJYKTHUBHOCTU Y KYJIBTYPHBIX
pacTeHuM. XeMOCHUHTE3.
XeMOCHHTE3UPYIOLIUE OakTepuu.
3HaueHNEe XeMOCHUHTE3a JIJIS )KU3HU Ha
3emie.JHepreTuueckuii  oOMEH B
kineTke.  PacuieruieHne  BeIecCTB,
BBIZICICHUE W aKKyMYJIHUPOBaHUE
SHEPTUU B KJIETKE.
OTanbl3HEPreTHYECKOro oOMeHa.
I'mukonus. bpoxkeHue W €ro BUIBI.
Kucnoponnoe OKHCIICHHE, 158107
KJIETOYHOE AbIxaHue. OKUCIUTENHFHOE
dbochopumpoBanue. IHHEKTHUBHOCTH
sHepreTudeckoro  oOmeHa.Peakiun
MaTpPUYHOTO CHHTe3a. [ eHeTHueckas
napopmanus u JHK. Peammzanus
reHeTUYecKoi nH(opManuu B KIIETKE.
T'eHeTnyeckuii KOO W €ro CBOICTBA.
TpaHcKkpUNIIUsT — MaTPUYHBIA CUHTE3

PHK. Tpaucasimus — OuocuHTe3
Oenka. Orarsl TPaHCISLUH.
KoaupoBanue amuHokucior. Poub
pubocom B OMoCHHTE3e

oenka.Heknerounsle (GopMbl KU3HU
— Bupychl. McTtopus OTKpBITHSA

BHUPYCOB (I.1. HBaHoBCKHIA).
OcobenHoctu CTPOCHUS u
YKU3HCHHBIH UK BHPYCOB.

bakrepuodaru. bonesnu pacreHuid,
JKUBOTHBIX U YEJIOBEKA, BBI3BIBACMBIC
BUpycamMH. Bupyc ummyHoneduuura

YCIIOBHS MIPOTEKAHUS
peaKknuiicBeTOBOM W TEMHOBOU (pa3bl
dorocunTe3a.CpaBHUBaTh (POTOCHHTE3
u xemocuHTe3.OLEHNBATh 3HAYCHUE
doTocuHTE3a W XEMOCHHTE3a JyIs
YKU3HU Ha 3emiie.

PackpeiBaTh cojpepikaHHe TEPMUHOB U
NOHITUM:  SHEpreTUYecKuid  oOMeH,
TJINKOJIN3, MOJIOUHOKHCIIOE OpOXKeHHE,
CIUpPTOBOE Opo’keHue, OMoIornyeckoe
OKHCIIEHHE,  KJIETOYHOE  JbIXaHUe,
JTUCCUMITANINS, (PEPMEHT.
XapakTtepu3oBaTh OOMEH BEIIECTB U
MpeBpanieHue SHEepPTur (MeTaboIU3M)
KaK OJTHO WX CBOWCTB )KHBOTO.
[lepeuncnarp 0COOEHHOCTH
IUTACTUYECKOTO U DHEPreTHYECKOTo
oOMeHa B KJETKe, YyCTaHaBJIMBaTh
B3alMOCBSI3b MKy HUMHU.

Paznuuate THIBI OoOMeHa BelIECTB B
KJIETKE: aBTOTPOHBIN u
reTepOTPOPHBIM.

OnuceiBaTh 3Tanbl IHEPreTUYECKOTO
o0OMeHa (OATOTOBUTEIBLHBIH,
OCCKUCIOPOIHBIN, KHUCIOPOJIHBIN) U
CpaBHHMBATh UX MEXIY COOOi.
XapakTepu3oBaTh PEAKIMU TIHKOJIN3A,
OpoKeHMsI,  KIETOYHOTO  JIbIXaHWUS,
BBISIBIISITh ~ NPUYMHHO-CIICJCTBEHHBIE

[ToOyxnenue
00yJaromuXxcs
coOmomaTh Ha YpOKe
OOILIENPUHATBIE HOPMBbI

MOBEJICHUS,  IpaBHJIA
0OIIEeHHUs CO CTapUIMMU
(memaroruuecKuMu
paboTHUKaMN) u
CBEPCTHUKAMHU
(oOyuarommumucs),
IIPUHIIATIBI yueOHOI
JVICIIATUTHHBI u
CaMOOpTaHU3aINH.

I/IHI/IL[I/II/IpOBaHI/Ie H

noJJiep>xKa
MCCJIe/l0BaTeIbCKOM
JlesITeJIbHOCTU

00y4Jaruuxcs B

paMKax peaju3alnuu
VMU
VH/JWBUYaJbHbBIX U
rpyNIOBBIX
YCClle[0BaTebCKUX
NpPOEeKTOB, YTO JacT
o0y4JamIMcs
BO3MOXHOCTb
npuobpecTtu
HaBbIKU
CaMOCTOSITEJIbHOTO
pelleHUs
TeopeTHUYECKOH
npo6JieMbl,




yenoBeka (BUY) —

BO30YIHUTEIH

CIIMda. OOpatHasi TpaHCKPUIILUS,

peBepraza u

UHTErpasa.

[Ipodpunakruka pacnpocTpaHeHus

BHUPYCHBIX 3a00JICBaHHH.

CBSI3U MEXY TJIMKOJU30M, KJIECTOYHBIM
JbIXaHueM U cUHTEe30M MoJiekyn ATO.
CpaBHuBaTh 3PPEKTUBHOCTD
OECKHUCIOPOHOTO U KUCIOPOIHOTO
3TaroB.

PackpsiBaTh conepkaHue€ TEPMHUHOB U
MOHATHUM: TC€H, TCHETHYSCKHUI KO,
MaTpUYHBIA CHHTE3, TPAHCKPHUIIIIHUS,
TPAHCIISIIUSA,  KOJIOH,  AHTUKOJIOH,
pubocoma, LEHTpaJIbHAas Jorma
MOJIEKYJISIPHON OMOJIOTUH.

Onpenenarth CBOWCTBA TE€HETUYECKOTO
KoJia (TpUILIETHOCTh, OJHO3HAYHOCT,
BBIPOXKJIEHHOCTh,  YHHUBEPCAJIbHOCTb,
HETIEPEKPhIBAEMOCTh, HEMTPEPHIBHOCTH ).
OnuceIBaTh JTarnbl peanuzanuu
HACJIEACTBEHHOW  umHpopMauuu B
KJIETKE.

CpaBHUBAThH peaKkIMi MATPUYHOTO
cunte3a moJiekysn PHK u Genka B
KJICTKE.

PackpriBaTh conepxaHue TEPMUHOB U
MOHSTHI: BUPYC, BUPYCOJIOTHS, KallCH]L,
Oaktepuodar, BUpyC UMMYHOIEPHUITUTA
yenoBeka (BY), oHKOreHHbIE BUPYCHI.
XapaxkTepus3oBaTh BHUPYCHI KaK
HEKJIETOYHYIO bopmy KU3HU;
OCOOCHHOCTH CTPOEHHSI M >KU3HEHHBIN
LIUKJI BUPYCOB.

reHepupoBaHUA U

obopmiieHUs
COOCTBEHHBIX H/JEH,
YBOKUTEJTbHOTO
OTHOIIIEHUS K
YYIKUM ujaesm,
0dOpMJIEHHBIM B
paboTax APYTHUX
HhccenoBaTesney,

HaBbIK MYOGJUYHOTO
BBICTYIJIEHUSA Tepe],
ayMuTOpUeH,
apryMeHTHUpPOBaHHUSA
U OTCTauWBaHUsA
CBOEM TOYKHU
3peHusl.

[Ipumenenue Ha
ypoke
MHTEPAKTUBHBIX
dbopm  paboThl ¢
00yJaroNUMUCS:
MHTEJJIEKTYaJIbHBIX
urp,
CTUMYJTHPYIOIINX
MO03HABATEIbHYIO
MOTHBAIIIIO
00y4aroLUXCSI;TPYIII
OBOW  paboThl WK
paboTel B mapax,
KOTOpBIE y4ar
KOMaHJHOU paboTe u
B3aUMOJICUCTBUIO  C
JPYTUMH JIETHbMHU.




OnwuceIBaTh KU3HEHHBIH UK BUpYCa
UMMYHOJIC(HUIINTA YETOBEKa; pa3InyaTh
Ha pucyHkax BTM (Bupyc Tabaunoi
Mo3aukH), 6akrepuodar, BUY.
O60cHOBBIBaTH U COOIIOAATH MEPHI
po(UIAKTUKN PACTIPOCTPAHEHUS
BUPYCHBIX 3a00JI€BaHUI
(pecimpaTopHBbIe, KETYITOTHO-
KHIIIEYHBIE, KJICIIEBOU dHIIePaUT,
BUY-undexmus)

Bxarouenne B ypok
UTPOBBIX  TIPOLIEIYP,
KOTOpbIE€  TOMOTAIoT
MOJIEPKATh
MOTHUBAIINIO
00yyJaronuxcs K
MOJYYCHUIO 3HAHUU,
HaJa)XUBaHUIO
MTO3UTUBHBIX
MEXITHIHOCTHBIX
OTHOIIIEHUM B Kjacce,
MOMOTaI0T
YCTaHOBJICHUIO
JI0OpOKeNaTeTbHO M
atMoc(epsl BO Bpems

ypoKa

PasmHoxeHHE
UHIUBUIYAJIbHOE
pa3BuTHe
OpraHusmos (5 4)

u

KieTouHplil MK, WIH >KU3HCHHBIN

UMK KieTkd. MHTepdasza u MHUTO3.
[Ipoueccsi, MPOTEKAIOIINE B
untepdaze. Permmkanus — peakuus

matpuuHoro cunteza JJHK. Crpoenne
XpoMOcOM. XpOMOCOMHBIA Habop —
KapuOTHIL. Jurmnon aHbIi u
TarIOUIHBI XPOMOCOMHBIC HaOOPBHI.
XpoMaTHuasl. HuTonormueckue
OCHOBBI Pa3MHOXKEHUS H
WHJIMBUIyaJIbHOTO pa3BUTHS
opranusmoB./leieHue  KJIETKU
muTo3. Cramum mwuto3a. lIporeccs,
MpO- UCXOJSIINE Ha PAa3HBIX CTAAUIX
MHTO3A. buonornueckuit CMBICH
muro3za.lIporpammupyemas ruoeNb

PackpsiBaTh conepikaHHe TEPMHHOB U

IIOHATHH: KJIETOYHEIN ITUKII,
uHTepdasa, peIIuKalus, XpoOMOCOMa,
KapUOTHII, TalUIOWIHBIN, AUTIIOUIHBINA
XpPOMOCOMHBIN  HAOOp, XpOMaTHIBI;
MHTO3; €ero npodasa,
Mmeradaza, anadasa, remodasa.

OnuceBaTh KU3HEHHBIN ITMKII KJICTKH;
MEePEUYNCIATh W XapaKTepu30BaTh

ICpUO bl KJIICTOYHOI'O

cTaguu:

LIMKJIa,
CpaBHHMBATh UX MEXIY COOOi.
OnuceiBaTh  CTPOCHHE  XPOMOCOM,
KapUOTHUIIOB OPraHU3MOB, CPaBHHBATh
XPOMOCOMHBIE HAOOPBI KIETOK.

CpaBHI/IBaTL cTaauy MHUTO34a.

- Mos mikoiia B online
(https://cifra.school/)

- SIKimacc
(https://www.yaklass.ru
/)

- Chepym
(https://sferum.ru/ )

- POII
(https://resh.edu.ru/)
Enunas KOJUJICKIIUS
LIOP

(www.school-
collection.edu.ru)

YcraHoB/ieHUE
JlOBEPUTEJIbHBIX
OTHOUIEHUU Mexay
y4uTeseM 17}
00y4aroUIUMHUCH,
CIOCOOCTBYIOLINX
NO3UTUBHOMY
BOCIPUATHUIO
00y4arUIUMHUCS
TpeboBaHUH U
pochO.

[IpuBJieyeHue
BHUMaHUA K
06CyKJaeMou Ha
ypoKe UHPOpMaLUH,
aKTHBU3aLMU
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https://www.yaklass.ru/
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https://resh.edu.ru/
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KIIETKH — anonTo3.®opmel
Pa3MHOKEHHs OpraHU3MOB: Oecroiioe

U TojoBoe. Bumsl 6ecrnosioro
pPa3MHOXXEHHS:  JICICHHME  HAJBOC,
IIOYKOBAHUCOAHO- nu
MHOTI'OKJICTOYHBIX,

criopoo0Opa3zoBaHue, BEreTaTUBHOE
Pa3MHOKEHHE. HckyccTBeHHOE

KIIOHUPOBAaHUE  OPraHU3MOB,  €ro
3HaueHue i cenexnuu.llonosoe
pa3MHOXKEHHE, €ro OTJIWYUsA  OT
Oecmoisioro.Meiio3. Cramguu Metio3a.
[Ipoueccsi, MPOUCXOISIIINE Ha
CTagusIX Melo3a. TloBenenune
xpomocoMm B menose. Kpoccunrosep.
Bbrnomornuecknit CcMBICT W 3HaUYeHHUE

Meito3a.l'amerorenes —  mpoliecc
00pa3oBaHUsl TOJIOBBIX KJIETOK Y
’KUBOTHBIX. ITonoBbie JKEJE3hI:

CEMEHHHKH U AnyHuKu. OOpa3zoBaHue
Y pa3BUTHUE MOJIOBBIX KJIETOK — I'aMeT
(cmepmato3ona, — SHMIEKIETKA) —
CIIEpMaTOreHe3 u OOreHe3.
OCOOCHHOCTH CTPOCHUS SHIEKIETOK
U criepMaro3ouaoB. OII0J0TBOPEHHUE.

ITapTeHorenes. NunuBunyansHoe
pa3BuTHE (oHTOTCHE3).
DOMOpHOHATBHOE pa3BUTHE
(amOpuorenes). Drarbl
AMOPHOHAIILHOTO pa3BUTHS y

TO3BOHOYHBIX KMBOTHBIX: APO 6J'ICHI/IC,

Paznuuare Ha MuKpompenaparax u
PUCYHKaxX CTaJlM¥ MUTO3a.

PackppiBaTh  OMOJIOTHYECKUI  CMBICTT

MHTO3a.

PackpeiBath conepxaHue TEPMHUHOB M
TIOHATHH: Pa3MHOKEHHE, KJIOH,
II0JIOBBIE KJIETKH (rameTsl),
ANIEKIIETKa, CIEepMaTo30M, 3UroTa,
JICIICHHE HaJBOE, IIOYKOBAHUE,
CHIOPYJIALIUA, (dbparmenTanus,

BEIrCTaTUBHOC PA3MHOKCHUC, CCMCHHOC

pa3MHOKEHHUE, OINbUIEHUE, JIBONWHOE
OIJIOZIOTBOPEHHUE, TMOJIOBBIE JKEJE3bl,

CEMCHHUKH, SAUYHUKHU,
OTUIOIOTBOPEHHUE (HapyxHoe,
BHYTpPCHHEE).

XapakTtepu3oBaTh  OCOOCHHOCTH U
3HaYyeHHe OeCIoJoro U  IOJIOBOTO
croco00B  pa3MHOKEHHS. Bwimensats
BHUIbI 0ecIoJI0ro Pa3MHOKEHHSI;

BBIABJIIATH B3aMMOCBA3HU MCKOY

dopmamu U criocobamMu pa3MHOKCHHUS
¥ 1X OMOJIOTUYECKUM 3HAUCHHUCM.
Bnametr mpuéMamMu  BereTaTHBHOTO
Pa3MHOXKCHHS KYJIBTYPHBIX PacTCHHI
(Ha mpuUMepe KOMHATHBIX).
XapakTepu3oBaTh TOJOBBIC  KIETKH:
STMIIEKJICTKH, CIIEpPMAaTO30HU/IbI;
BBISIBIISITH OCOOGHHOCTH UX CTPOCHUS.

[I03HaBaTeJIbHOMU
JleSITeJIbHOCTH.
[ToOyxneHue
00yyJaronuxcs
coOmoaaTh Ha Yypoke
OOILIENPUHATBIE HOPMBbI

MOBEJICHHUS,  IpaBHJIA
0O0lLIeHus CO CTapUIMMU
(memgarorn4ecKuMu
paboTHUKaMN) u
CBEPCTHUKAMHU
(oOyuarommmucs),
MIPUHIIATIBI yueOHOI
JCTIATUTHHEI u
CaMOOpTaHU3aINH.

I/IHI/IL[I/II/IpOBaHI/Ie H

nojJep>xKa
HCCJIe/I0BaTebCKOM
JlesITeJIbHOCTH

00y4Jaruuxcs B

paMKax peajr3aluu
UMU
WHAUBUAYAJbHBIX U
IPYNNOBbIX
HCCJIe/I0BaTe/bCKUX
NpPOEKTOB, YTO JAacT
00y4JarIMCcs
BO3MOXXHOCTb
npuobpecTtu
HaBbIKH
CaMOCTOSITEJIbHOT'O
peleHus




racTpyJssius, OpraHoreHes.
[MoctamOproHanbHOE pa3BuTHE. THITBI
MOCTAMOPHOHAIIBHOTO ~ pa3-  BHUTHUSL:
psIMOE, HENpsMO€  (JIMYMHOYHOE).
BnusHue  cpempl Ha  pa3BUTHE
Opranu3MoB; (aKTOpPBI, CIHOCOOHBIE
BBI3bIBATh BPOXKJIEHHBIC
ypoactBa.PocT u pa3BuTHE pacTeHUIl.
OHTOreHe3 IIBETKOBOTO  PaCTEHHUSI:
CTPOCHHE CEMEHH, CTA/INU Pa3BUTHUSL.

PackpbiBaTh cojep:kaHu€ TEPMHUHOB U
MMOHSTHM: MEHo3, KOHBIOTalus
XpOMOCOM, NEpPeKpECT (KPOCCUHIOBED)
XpPOMOCOM, TaMETHI.

XapakTepu3oBaTh MEHWO3 Kak CI0CO0
KJICTOYHOI'O  JICJICHUS;  OIIMCHIBATh
MeNO03 MO CTausIM; CPAaBHUBATH CTAIUU
MeHo3a 1 MUTO3a.

Paznuuate Ha  pucyHKax — cTaguu
Mel03a; PacKpbIBaTh OHUOJOTHYECKOE
3HauYE€HHE MeHo3a.

PackprsiBaTh conep)kaHue€ TEPMHHOB U
THOHSITHH: raMmeToreHes,
CIIepMaTOTeHE3, OOTCHE3,
CIIepMaTO30M/1, aKpOCoMa, SHIICKIIECTKA,
MOJISIPHBIE TEJbIIA.

XapakTepu3oBaTh 0COOCHHOCTH
raMeToreHe3a Yy JKHBOTHBIX H €ro
CTaJIiH, TMOJIOBBIC KIIETKH

JKHUBOTHBIX M OIMCHIBATh MPOLIECC HX
pa3Butusa. CpaBHHMBATh CIEpPMATOrEHE3
1 OOTCHE3.

OmnuceBaTh OINIOAOTBOPCHHUC,
OHOJIOTUYECKOE 3HAa4YCHUC
OIINIOAOTBOPCHHUA.

PackpeiBaTh cojepikaHHe TEPMHUHOB U
NOHSATHI: OHTOreHEe3, 3MOPHOICHE3,
3urota, ApoOjeHue,  OIACTOMEpHI,
Mopya, Onactyna, OnacTolenb,

TeopeTU4eCKOMn
npo6JieMbl,
reHepupoBaHUs U
odopmiieHUs
COOCTBEHHBIX H/JEH,
YBOKUTEJTbHOTO
OTHOILIEeHUSsI K
YYIKUM usesM,
0dOopMJIEHHBIM B
paboTax APYTHUX
hccjenoBaTesey,

HaBbIK MYOGJUYHOTO
BBICTYIJIEHUS Tlepe],
ayauTOpUen,
apryMeHTHUpPOBaHHUSA
U OTCTauMBaHUSA
CBOEM TOYKH
3peHus.

[Ipumenenue Ha
ypoKe
MHTECPAKTHBHBIX
dbopm  paboThl ¢
00yJarOITUMUCS:
MHTEJUICKTYaIbHBIX
urp,
CTHUMYJIUPYIOIIHNX
M03HABATEIIBHYIO
MOTHBAIUIO
00yYarOIUXCSI;IPYIIIT
OBOW  paboThl WK
paboTel B  mapax,
KOTOpBIE y4ar
KOMaHJHOU paboTe u




ractpyna, HeHpynaa,  OpraHoreHes;
3apOJIBIIIEBBIE  JTUCTKH:  OKTOJEpMa,
Me30/1epMma, SHTOZEPMA;
nocTAMOpHOHATEHOE pasBUTHE:
npsMOe U HempsiMoe (JIMYUHOYHOE);
mMetamop(o3, Meracropa, MUKpPOCIopa,

MBUIBLIEBOE 3€pHO, CIIEpPMHUH,
3apO/AbIIIEBBIN MEMIOK, JIBOMHOE
OIUIOJOTBOPEHUE.

Onpenenary 3Tanbl SMOPHOHAIBEHOTO
pasBUTUA XOPAOBBIX Ha CXEMax H
opemnaparax MW OIMUCBIBATh ITPOLECCHI,
MIPOUCXOIAIINE HA KaXJIOM JTarre.
CpaBHMBaTh NEPHOJBI  OHTOTEHE3a;
npsiMOe U HempsiMoe  (JIMYMHOYHOE)
MOCTAMOPHUOHATILHOE pa3BUTHE,
3apOJbIIIM  YelOBeKa U JPYTrux
XOP/AOBBIX.

OOBsACHATH OUOJNOTHYECKOE 3HaueHUe
pa3BUTHUSA

¢ Meramopho3oM;  OTpULATEIILHOE
BIUSHUE  aJKOTOJis, HUKOTHHA U
JOPYTUX TepaToreHHbX (aKTOpOB Ha
pa3BUTHE 3apOJIbIIIA YETIOBEKA.

OnuceiBaTh rpotecc JIBOMHOTO
OTUIOIOTBOPEHUS y I[BETKOBBIX
pacTeHuit

B3aUMOJICHCTBUIO €
JPYTUMH JIETHbMHU.
Bxarouenne B ypok
UTPOBBIX  TIPOLIEIYP,
KOTOpbIE€  TIOMOTAIOT
MOJIEPKATh
MOTHUBAIINIO
00yyJaronuxcs K
MOJYYCHUIO 3HAHUU,
HaJa)XUBaHUIO
MTO3UTHUBHBIX
MEXITMIHOCTHBIX
OTHOIIICHHM B KJIacce,
MMOMOTAIOT
YCTaHOBJICHUIO
JI0OpOKeIaTeTbHO M
atMoc(epsl BO Bpems

ypoKa

HacaeacTBeHHOCTD
M3MEHYNBOCTDL

T'€HETUKH.
HUcropus paszButus reHeTHKH. Pousb

PackpsiBaTh conep:kaHu€ TEPMHUHOB U
MOHATHHM: T'e€H, TCHOM, TCHOTHII,

- Mos mkoia B online
(https://cifra.school/)

YcTaHoBsieHHe
JIOBEPUTEJIbHBIX



https://cifra.school/

opranu3moB (8 4)

IUTOJIOTUM ¥ OMOPHOJIOTHH B
CTAaHOBJICHUM  TI'€HETHUKH. Bxnan
POCCHICKHUX H 3apyOEXKHBIX yUEHBIX B
pa3BuTHE TEHETUKHU. Mertosbl
TE€HETUKH (ruOpUI0IOTrNYECKHH,
LHUTOT€HETUYECKHIA, MOJIEKYJISIPHO-
TEHETUYECKUN). OcHoBHBIE
TreHEeTUYECKUe MTOHSTHSL.
T'eneTnueckas CHUMBOJIMKA,
HCIOJIb3yeMast B cxemax
CKpellMBaHUI.3aKOHOMEPHOCTHU

HacJel0BaHus MIPU3HAKOB,
YCTaHOBJICHHBIE I. MeuneaeM.
Monorubpuaaoe CKpEIIIMBaHUE.
3akoH  eauHOOOpasusi  TUOPUAOB
IIEPBOIO MTOKOJICHUSI. [IpaBuio
JOMUHUPOBaHUS. 3aKOH PACIIEIIIICHUS
MpU3HAKOB. ['MIoTe3a 4UCTOTHI Ta-
MET. [Tonnoe u HEIOJIHOE
noMmuHHUpoBaHue. JurubpuaHoe

CKpelIMBaHHE. 3aKOH HE3aBUCUMOTO

HacJleI0BaHus MIPU3HAKOB.
[luToreneTnyeckue OCHOBBI
JTUTHOPHUTHOTO CKpEIIUBaHUS.
Ananusupyroriee CKpEIUBaHUE.
Hcnonap3oBanue aHAITM3UPYIOLIETO
CKpEIIUBAaHMUS  JUISI  ONPEICICHUS
TeHOTHIIa ocobou.CreniaeHHoe

HacienoBaHue mpusHakoB. Pabota T.
Moprana o CLEIUIEHHOMY
HAcCJIeNOBaHUIO TeHOB. Hapymenue

(eHoTHNn, XpPOMOCOMBI,  aJUICJIbHBIC
T€HBI (amnenn), TOMO3HI0Ta,
reTepO3UroTa, JTOMUHAHTHBIN MpPU3HAK
(ren), peuneccuBHbIM TMpu3HAK (T€H),
gucras JimHus, ruopua. llepeancisats u
XapakTepu30BaTh METOJbl TE€HETUKH:
rUOpPUA0IOT MUECKUH,
UUTOT€HETUYECKHIA, MOJIEKYJISIPHO-
TE€HETUYECKHUI; JIOMUHAHTHBIE u
peuecCUBHBIE TNPU3HAKA PACTEHUH H
*kuBOTHBIX.[T0JIb30BaTHCS
TEHETUYECKOM  TEPMHUHOJIOTMEM W
CHMBOJIMKOU JUTS 3aInCH
T€HOTUIMMYECKUX CXEM CKPEIIMBAHMS.

PackpsiBaTh conepkaHue€ TEPMHHOB U
TTOHSATHUI:MOHOTHOPHTHOE
CKpeniuBanue, (PEeHOTUTTHNYECKUE

rpynmnbl, THOPUAOIOTHYECKUNH METO,
YUCTBICIMHUM, JOMUHUPOBAHUE TE€HOB
(TmostHOE, HETOJIHOE), pacIleIieHue B
noToMcTBe.ONKChHIBaTh METOIUKY
npoBenenus I'. Menaenem

OTBITOB IO HM3YyYCHHUIO HaClICOBaHUS
OJIHOM  TapBINPU3HAKOB Yy TOpoxa
noceBHoro.PackpeiBaTh  cojeprkaHue
3aKOHOB €IMHO0OPA3UATHOPHIOB
IEPBOrO0  IOKOJICHHWS W 3aKOHa
pacmieruieHus. OObSICHATH TUIIOTE3Y
YUCTOTHI TaMeT.3aIlliChIBATh  CXEMBI
MOHOTHOPHUIHOTO CKpEIUBaHUS,
00BACHATH €ro LIUTOJIOTHYECKHUE
OCHOBBI HpeIIaTh FTeHETHUYECKUE 3a/1a4H

- SIKmacc
(https://www.yaklass.ru

/)

- Chepym
(https://sferum.ru/ )

- POII
(https://resh.edu.ru/)

Ennnas KOJUICKIIHUS

LIOP

(www.school-

collection.edu.ru)

OTHOIUEHUUN MexAy
y4UTeNEM U
00y4YaroUUMUCH,
CIOCOGCTBYIOLIMX
HO3UTUBHOMY
BOCHPHUSITHIO
00y4YaroLUUMUCS
TpeboBaHUH U
npock6.

[IpuBieyeHue
BHUMaHUS K
006Cy/1aeMoH Ha
ypoke UHPOpMaIUH,
aKTHUBU3ALUU
MO3HaBaTeJIbHOU
JleITEeJIbHOCTH.
[ToOyxnenne
00yJaronmxcst
coOMoIaTh Ha YpOKe
OOIIEeNPUHATHIE HOPMBI
MOBE/ICHUs,  TMpaBuia
0OILIeHUs CO CTapUIMMHU
(memaroru4ecKuMHu
pabOTHUKAMH) u
CBEPCTHUKAMU
(oOyuarommmucs),
OPUHIMNBL  y4eOHOH
JUCITUTUIAHBI u
CaMOOPTaHU3alIHH.

WHUIMUpOBaHUEe W
no/JiieprKKa
HCCeN0BaTeNbCKON
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CLEIUIEHUsT TE€HOB B  pe3yjbTare
KPOCCUHIOBEpa. XpOMOCOMHAs TEOPHUS
HACJIEICTBEHHOCTH. I'enernueckue
Kaptel.l'eHeTHKa roJja.
XpOMOCOMHOE  OMpEJeNIEeHUue IoJIa.
AyTOCOMBI U TOJIOBBIE XPOMOCOMBI.
['omorameTrHele U reTeporaMeTHbIE

OPraHu3MBbl. Hacnenosanue
MPU3HAKOB, CILEIIEHHBIX c
10JioM.I3MEeHUYNBOCTb. Bung:

M3MEHYMBOCTH: HEHACJICICTBCHHAs H
HacneAcTBeHHasd. Pons  cpenpl B
HEHACIEACTBEHHOM  M3MEHYHMBOCTH.
XapakTepucTuka MOAUGUKAITMOHHON
M3MEHYMBOCTH. BapranvoHHbIN psa U
BapualMOHHAs KpuBasil. Hopma
peakuuu npusHaka. KonuuecTBeHHBIE
U KAueCTBEHHBIC IIPU3HAKHM M HX

HOpMa peaKIuH. CaoiicTBa
MO U (UKAITMOHHO U

n3MmenunBoctu.Hacnencreennas, wiu
reHOTUIINYecKas, U3MEHYUBOCTb.
KomOunaTtusHas U3MEHYUBOCTb.
Meiio3 1 10JI0BOM MPOIIECC — OCHOBA
KOMOUHATHUBHOU W3MEHYUBOCTH.
MyranuoHHas W3MEHYUBOCTb.

Knaccudukanuss myranuii: reHHBbIE,
XpOMOCOMHBIE, TeHOMHbIE. HacToTa u
IIpUYUHBl  MyTauuii. MyrareHHsle
¢dakToppl. 3aKOH TOMOJIOTHMYECKUX
pAI0B B HACJICACTBEHHOMN

Ha
MOHOTHOpUIHOECKpenBanue. Packpsl
BaThb  COJICPKAHHE  TEPMHHOB U
HOHSITUM:

JTUTHOpUTHOE CKpEILMBaHUE,
aHaAIM3UpYoLIEe CKpEILIMBAHUE.
OnuceiBaTh oneITel 1. Menugens 1o
W3YyYCHHMIO HACJIEIOBaHUA [BYX Map
MPU3HAKOB y TOPOXa MOCEBHOTO.

PackpsiBaTh  conepikaHMe — 3aKOHaA
HE3aBHCHMOTO HaCJICIOBaHM
npu3HakoB.I [pumensaTh

MaTeMaTH4YEeCKUN pacy€T ¢ MOMOUIBIO
METOJla NEPEMHOKEHHS BEPOSTHOCTEH
1 3alKChC MOMOIIBIO (PEHOTUIHYECKUX
pPaZMKaJIOB PacCILEIUICHHUs NPU3HAKOB Y

MTOTOMKOB o (dhenoTumny u
TCHOTHITY.3aIChIBATh CXEMBI
JTUTAOPUTHOTO CKpEeIIMBaHUS,

OOBSICHATD €ero LIUTOJIOTHYECKHE
OCHOBBI W pemaTrh TEHETHYECKUE
3a/1a4d Ha JUTHOPUIHOE CKpEIIUBaHUE.

PackpeiBath cojepkaHue TEPMUHOB M
MOHATUH: CILEINICHHOE HacJieJOBaHUe
MPU3HAKOB, PEKOMOWHAIMS  TEHOB,
reHeTHYECKUE KapThl XpPOMOCOM,
Mopranuja.Ha3eiBathb OCHOBHBEIE
MOJIOKEHUSI ~ XPOMOCOMHOM  TeOpuH
HaCJICJICTBEHHOCTH T. Moprana;
packpeIBaTh cojepkaHue padoTer T.
Moprana o CLEIUIEHHOMY
HACIICJOBAHUIO TE€HOB U MPUYMHBI

JleITeJIbHOCTH
00y4aroUUXCs B
paMKax peaju3anuu
UMH
WH/JUBUYAIbHBIX U
IrPYMNIOBBIX
Hccle[0BaTe/bCKUX
NPOEKTOB, YTO JacT
06y4aroUUMCs
BO3MOXHOCTb
npruobpecTu
HaBbIKH
CaMOCTOSITEJIbHOTO
pelleHust
TeopeTU4YeCKOn
npo6JieMbl,
reHepupoBaHUS U
odopmJieHUs
COOCTBEHHBIX HJeH,
YBOKUTEJIbHOTO
OTHOILEHHUS K
YYXKUM uzesM,
0pOopMJIEHHBIM B
paboTax APYTUX
vcciaeoBaresei,
HaBbIK MYGJUYHOTO
BBICTYIJIEHUS Tlepe],
ayJIUTOpUEN,
aprymMeHTUPOBaHHUS
U OTCTaWBaHUSA
CBOEU TOYKHU
3peHusl.




U3MEHYHUBOCTH H. n.
BasuiioBa.BHesaepHas
HACJIEICTBEHHOCTh u
U3MEHUYMUBOCTh.I'€HETHKAa  YelIoBeEKa.
Kapuotun  denoBexka.  OCHOBHBIE
METOIbI TCHETUKU YyeJIoBeKa:
TCHEaJIOTHUSCKUH, OJIM3HEIIOBBIH,
LIUTOT€HETUUECKUH, OMOXUMHUYECKUH,
MOJIEKYJISPHO-T€HETHYECKHIA.
CoBpemeHHoe oTnpezeNeHue
TeHOTHIIA:
MMOJTHOT€HOMHOECEKBEHUPOBAHHUE,
TEHOTHUITUPOBAHUE, B TOM YHCIE C
MMOMOIIBIO [P - aHanusa.
HacnencrBennsie 3a00JIeBaHUS
YyeJIoBeKA: T'e€HHbIE 00JIE3HU, 0OIE3HHU
C HaCJIEICTBEHHOM
MPEePacoI0KEHHOCTHIO,
XpPOMOCOMHBIE 00JIe3HHU.
ComaTuueckue W T€HEpaTUBHbBIC
MYTallHH. CtBOJIOBBIE KJICTKH.
[TpuHnuIb! 370poBOTO 0Opa3a KU3HU,
TUArHOCTUKH,  NPOPUIAKTHKH |
JICUCHHS T'EeHETHYECKUX OO0JIC3HEH.
Meauko-TeHeTHYeCKOoe

KOHCYJIbTUPOBAaHHC. 3HaucHHUE
MEIUIUHCKOM I'CHCTUKHU B
npeaoTBpallCHU U u JICUCHHNU
TCHCTUYCCKUX 3a00JIeBaHHM
YCJI0BCKaA.

HapymcHusd CHCIIICHHA MCKAY 'CHAMMU.

3anuchIBaTh CXEMbI CKpPELIUBAaHUS NPU
CILICIIIICH- HOM HacJIeJJOBaHUH,
OOBSICHATH TPUYUHBI PEKOMOMHAIIH
IEHOB, OINpEAeNsATh YHUCIO TpYyNl
CLCTUICHUS I'€HOB; pemarh
FEHETUYECKUE 3aJlaud Ha CLEIJIEHHOE
HacienoBanue.PackppeiBaTh
COJCpKAaHNE TEPMUHOB M ITOHATHUM:
XpOMOCOMHBIM ~ Habop,  ayTOCOMBI,
MI0JIOBBIE XPOMOCOMBI, TOMOT'aMETHBII
o, reTeporaMeTHBIN o1,
CIIEMJICHHOE C II0JIOM HaclleIOBaHUE
pU3HaKOB.OObSICHITD
LUTOJIOTUYECKUE OCHOBBI
XPOMOCOMHOTO MeXaHHu3Ma
OTpENeNieHUs TMoJla Yy  Pa3IuyHbIX
oprann3mMoB.CpaBHUBATH
3aKOHOMEPHOCTH HaCJICIOBaHMs
IPU3HAKOB,  CLEIUICHHBIX M  HE
CLHCIUIEHHBIX ¢  mojoM. Pemars
TCHETUYECKUE 3a1a4u Ha
HaCJICJOBAaHUE CLEIUICHHBIX C I0JIOM
Ipu3HaKoB.PackpsIBaTh  coleprkaHue
TEPMHHOB U IOHATHH: W3MEHYMBOCTB,

HaCJICACTBCHHAs HU3MCHYUBOCTD,
HCHACJICACTBCHHAA HU3MCHYUBOCTD,
MO,Z[I/I(i)I/IKaLII/IOHHaH HU3MCHYHNBOCTD,

BapUallMOHHBIA  psAJ, BapualOHHAs
KpHBas, IPU3HAK, HOpMa peaKUuH,
KOJIMYECTBEHHBIE U  KA4E€CTBEHHBIE
npusHaku.KnaccupunupoBare  BUBI
U3MEHYMBOCTH M BBIBISATD  HX

IIpumenenue Ha
ypoke
WHTEPAKTHBHBIX
dbopm  pabotel ¢
00yJarouMuUCS:
WHTEJUICKTYaTbHBIX
urp,

CTUMYJTHP YIOIIIHX
MO3HABATEIBHYIO
MOTHBAITHIO
00y4aroLUXCsI;TPyII
OBOM  paboThl WK
paboTel B mapax,
KOTOpBIC ydar
KOMaH/JHOW paboTe u
B3aMMOJEHUCTBUIO  C
JPYTHMH JCTHMH.
Bxirouenne B ypok
UTPOBBIX  IPOLEAYD,
KOTOpblE€  TIOMOTaIOT
MOAJEPKATh
MOTHBAIIIIO
00ydJaronuxcs K
MOJYYCHUIO 3HAHUH,
HATKUBAHUIO
MO3UTUBHBIX
MEXJIMYHOCTHBIX
OTHOIICHH B KJacce,
MOMOTAIOT
YCTaHOBJICHUIO
noOpoxenareabHOU
aTMocdepsl BO Bpems

ypoKa




OUOJIOTUYECKUE 0COOEHHOCTH.

[Tepeuncnars CBOICTBA
MOIU(PHUKAITMOHHOW HW3MEHUYHUBOCTH U
00BACHSITH eé 3Ha4YCHHE JUIST

opranu3moB.Paznnuars

KOJINYCCTBCHHBIC n Ka4€CTBCHHBIC
MPU3HAKU; CTPOUTh BapUALMOHHBIN
pana, BapHallMOHHYIO KpHUBYIO,
BBIYUCIIATH CpeaHee 3HAa4YCHUC
npu3Haka.PackpbiBaTh coJiepKaHue
TEPMHUHOB U I10 HATHUH: HACI €ACTBCHHAs
NU3MCHYNBOCTD, KOMOHHaTHUBHAs
U3MCEHYUBOCTD, MyTalMuOHHAasA
U3MCEHYUBOCTD, MYTaHT, MyTalluu:
T'CHHBIC, XpOMOCOMHBIC, TCHOMHEIC;

MOJIUTIIIONUTHS, aHEYTUIOUIUS,
MyTareHsl. XapakTepru30BaTh

HaCJICICTBCHHYIO U3MEHUYUBOCTB;
dbopmyIMpoBaTh 3aKOH
TOMOJIOTHYECKHUX pAIOB B

HaclaeOCTBEHHON wn3MeHunBocTuH. MU.
BaBuioBa ¥ 0OBICHATL €ro 3HAYECHHUE
TUTS OnoJsioruu u
ceneknuu.Kiaccudumupopars
MyTallMi: TEHHbIE, XPOMOCOMHBIC,
T€HOMHBIE — W TPHUBOJUTH MPUMEPHI
MyTanuid. OObACHATD MPUYUHBI
BO3HHKHOBEHUS MyTalu#, POJIb
¢dakTopoB-myTareHoB.CpaBHUBATH
BUJbl MYTAllUi; BBISBIATH MPUYHHBI
HacJIeACTBEHHOMI H3MEHYUBOCTH,
HMCTOYHHKH MYTareéHOB B OKPYKaOIIEH
cpene (KocBeHHO) XapaKTepu30BaTh




BHESIICPHYIO HACJIEICTBEHHOCTh U
I/I3M€H‘-II/IBOCTB.PaCKpHBaTb
CONEp)KAHUE TEPMHUHOB M TOHATHUM:

KapUOTHII YyeJIoBEKa,
[IATOTr€HETUYECKUI METO,
reHeaJIoTHIeCKHit METO/I,
OMOXMMUYECKUM METOJ, OJIM3HEIOBBIN
METOJI,  HACJIEJCTBEHHBIE  OOJIE3HH
(MOHOTEHHBIE, C  HACIEJICTBEHHOU

IPEIPACIION0KEHHOCTBIO,
XPOMOCOMHBIE), MEIUKO-TEHETUIECKOE
KOHCynbTHpoBaHue.[lepeuncnsaTs
OCOOCHHOCTH  U3YYEHUS  I'E€HETHKHU
YeII0BEKa, MIPUBOIUTH IPUMEPHI
HACIIE/ICTBEHHBIX 3a00JIeBaHMA
YeNIOBeKa, XapaKTepPH30BaTh  METObI
WX  NpoQUIAKTUKH; OOOCHOBBIBATh
3Ha4YeHUe MEAUKO-T€HETHUYECKOTO
KOHCYJIbTUPOBaHU. BEIABIATH u
CpaBHUBATH MEXITY coboi
JOMUHAHTHBIE u pelLiecCUBHbIE
npu3Haku 4yenoBeka. CocTaBiiATe U
aHAJIM3UPOBATh POJOCIIOBHBIE
YeJioBeKa.

Ceexknus
OPraHMu3MOB.
OcHOBBI
OMOTEXHOJIOTHH

)

a3

Cenekuusi Kak Hayka W Mpoliecc.
3apoxaeHue CEJIEKIINH H
noMmectukanusg. Yuenue H. N
BaBuiioBa 0 11eHTpax MpOUCXOKICHUS
Hu MHOT000pa3us KYJIbTYPHBIX
pacteHuii. LleHTpBl TPOUCXOKICHUSA
JOMAaIIHUX >XKMBOTHBIX. CopT, MOpoa,

PaCKpHBaTL COACPIKAaHNC TCPMHUHOB H

MOHATUN: CENIeKIUs, COpPT, TMOpPOJa,
IITaMM, JIOMECTHKAIIHS, 158101
OJOMAaIIHUBaHUE, LEHTPBI
MHOTOOOpa3usi W MPOUCXOKICHUS

KYJIbTYPHBIX PAacTeHMH M >KUBOTHBIX,
TUOpUAM3AINS, UCKYCCTBEHHBINH 0TOOD.

- Mos mkoia B online
(https://cifra.school/)

- SIKiacc
(https://www.yaklass.ru

/)
- Cepym
(https://sferum.ru/ )

YcTaHoBJ/ieHHE
JIOBEPUTEJIbHBIX
OTHOILEHUN MeXay
y4UTENEM %
00y4arUIUMHUCH,
CIOCOOCTBYIOLIUX
NO3UTUBHOMY
BOCIIPUSITUIO



https://cifra.school/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://sferum.ru/

mrtamM.COBpeMEHHBIE METO/Ibl
CEJEKIIUY. MaccoBbiit u
WUHUBUIYaJIbHBIN 0TOOPBI B
CEJIEKIIMM PACTCHUH H IKUBOTHBIX.
Onenka JKCTEPbEpA.
bnu3kopoicTBEHHOE CKpelBaHUE —
WHOPUINHT. Yucras JVHHUSL.
CkpemBanue YHUCTHIX JTUHUM.
I'erepo3uc, wumm rulOpuAHas cuia.
HepoacrBenHoe ckpemmuBaHue —
ayTOpUINHT. Otnanénnas
rubpuamzamuss U €€  yCHeXHu.
HckyccTBeHHBIM MyTareHes 51
MTOJTy4EeHHUE MTOJIUIUIONIOB.
JlocTrKeHHUsT  CeNeKIUH  PacTeHHIH,
YKUBOTHBIX u

MUKpPOOpranu3mMoB.brotexnonorus
KaK oTpaciib MPOU3BOJCTBA. ['eHHas

WHKEHEpUS. Orarbl CO3JaHus
peKOMOWHAHTHON JAHK u
TPaHCT€HHBIX OpraHu3MOB.
Knerounass wumxenepusa. Kierounsie
KYJIbTYpHI. MUuKpOKIIOHaIBHOE
pPa3MHOXKEHHUE pacTeHui.
KnonupoBanue
BBICOKOITPO1YKTUBHBIX
CEJIbCKOXO35MCTBEHHBIX OPraHU3MOB.
DKOJIOTHYECKHUE u TUYECKHUE
npobnemsl. 'MO — reHeTHuecku

MO,[[I/I(I)I/IL[I/IpOBaHHHC OpTraHHu3MBlI.

HaspBate u CpaBHUBATL OCHOBHBIC
9Talbl PA3BUTHA CCIICKIIUU.

Wsnarate yyenue H. M. Basunosa o
LEHTpax IIPOUCXOXKICHUS KYJIbTYPHBIX
pacTeHuli; pa3au4aTh UEHTPBI HA KapTe
MHpa, CBA3bIBATH UX MCCTOIIOJIOKCHUC

c oJaraMu BO3HHUKHOBCHHUS
JIPEBHEUIITNX [IABWJIN3AIINHA.
CpaBHHUBaTH coprta KYJIbTYPHBIX
pacTeHui, IIOPOABI JOMAIITHUX

JKUBOTHBIX U UX JUKHUX PCAKOB.

OueHuBaTh  poOJb  CENEKIUH B
obecrieyeHNN MTPOJIOBOJILCTBEHHOM
0€30IaCHOCTH YeJIOBEUYECTBA.

PackpsiBaTh conepkaHne TEPMHUHOB H
MOHATHI:  MCKYCCTBEHHBIH  OTOOp,
MacCOBBIH  OTOOp, WHIAMBUIYaTbHBIN
0TOOP, IKCTEPhEp, OIU3KOPOJICTBEHHOE

CKpC€UIIMBaHUC, qucTas JIMHUA,
TeTCpO3HC, HEPOACTBCHHOC
CKp€luiMBaHHUC, I/ICKYCCTBGHHHﬁ

MYTarcHes, MnoJIMIIOnAbI.

CpaBHuBath (OPMBI HCKYCCTBEHHOTO
oTOopa (MaccoBoro u
UHIMBUIYAJIbHOTO), BH/IBI
rubpuan3anuu (OJIM3KOPOJICTBEHHOW U
OTHaIEHHON), CMOCOOBI  MOJYYEeHHUS
ITOJIUIIJIOUIOB.

IlpuBomuTE mHpUMEPBI  JOCTHKEHUU
CEJIEKIIUU PACTEHUH U KUBOTHBIX.

PaCKpHBaTL COACPIKAHUC TCPMHUHOB U

- POII
(https://resh.edu.ru/)

Ennnas KOJUJICKIIHS

LIOP

(www.school-
collection.edu.ru)

00y4YalLUUMUCS
TpeboBaHUH U
npock6.

[IpuBieyeHue
BHUMaHUS K
o6CyK/1aeMoM Ha
ypoKe UHPOpMaALUH,
aKTHUBU3ALUU
NI03HaBaTeJIbHOMN
JleITEJIbHOCTH.
[ToOyxnenue
00yJaronmxcst
coOMoIaTh Ha YpOKe
OOIIEeNPUHATHIE HOPMBI
MOBEJICHUS,  TpaBUja
00IIeHus CO CTapUINMU
(memarorudaecKuMu
pabOTHUKAMH) u
CBEPCTHUKAMHU
(oOyuarommmucs),
TIPUHITATIBI yaeOHOH
JCIIUTUTHHBI u
CaMOOpTaHU3aIUH.

I/IHI/ILU/II/IpOBaHI/Ie H

nojJeprkKa
HCCJIe/IoBaTeIbCKOM
JlesITeJIbHOCTH

00y4aruuXxcs B

paMKax peasin3alluu
HNMH
HWHAWBUAYAJIbHBIX H
FPpynmoBbIX



https://resh.edu.ru/
http://www.school-collection.edu.ru/
http://www.school-collection.edu.ru/

IIOHATHHN: OMOTEXHOIOTHSA, KIETOYHAs

UH)XXEHEpUs, TEeHHas  WHXXEHepus,
KJIOHUPOBAHHUE,
TPaHCT€HHBIEOPTAHU3MBI, I'MO
(reHernyecku MOTU(HUITIPOBAHHBIC
OpraHu3MBbl).

XapakTepru3oBaTh OMOTEXHOJIOTHIO KaK
OTpacib  IPOU3BOJACTBA, OCHOBHBIE
JIOCTHIKEHUS OMOTEXHOJIOTUH B
00J1aCTH TIPOMBIIIUIEHHOCTH, CEIHCKOTO
XO3SIMCTBA U MEIUITMHEI

Ilepeuncnate u
OCHOBHBIE METOJIBI

XapaKTepu30BaTh
U JIOCTHXKEHUS

OMOVHXEHEPUU.

OO6cyxaTh SKOJIOTHYECKUE u
ITHYECKHE ACTICKTBI HEKOTOPBIX
HCCJIETOBAHUI B oOiactu
OMOTEXHOJIOTUHU (KJTOHMpPOBaHUS,
UCKYCCTBEHHOT'O OTLIOI0TBOPEHHUS,

HAIpPaBJIEHHOTO W3MEHEHUs T€HOMa U
CO3/[aHMsI TPAHCTEHHBIX OPraHNU3MOB)

HcClle[l0BaTe/bCKUX
NPOEKTOB, YTO JacT
06y4aruuMCcs
BO3MOXXHOCTb
npruobpecTtu
HaBbIKU
CaMOCTOSITEJIbHOTO
pelieHus
TeopeTU4eCKOn
npo6JieMbl,
reHepupoBaHUs U
obopmiieHUs
COOCTBEHHBIX H/EeH,
YBOKUTEJIbHOTO
OTHOILIEHUS K
YYIKUM ujesM,
0dOopMJIEHHBIM B
paboTax APYTUX
vcciaeoBaresel,
HaBbIK MY6GJUYHOTO
BBICTYIJIEHUS Tlepe],

ayIUTOpUEN,
apryMeHTHPOBaHUSA
v OTCTauBaHUA
CBOEM TOYKH
3peHusl.
11 KJIACC (34 4, u3 HUX 2 4 — pe3epBHOE BpeMs)
IBOJTIOIHOHHAS [Ipennoceinku BO3HUKHOBEHHUs | PackpbiBaTh cojep:kaHue TEpMUHOB U | - Mos mikona B online Y CTaHOBJICHMUE
omnosorus (9 1) 9BOJIOLIMOHHOMI TeopuH. | MOHATHI TEMBI. Ilepeuncnare | (https://cifra.school/) JOBEPHUTENbHBIX
OBOJIIOLMOHHAs Teopus U e MecTo B | OCHOBHBIC STallbl pasBUTHA | - S[Knacc OTHOLIEHUH MeXy
6uonoruy. BiusHME 3BOMIONHOHHO} | YBOMIOLUNOHHOH (https://www.yaklass.ru | yypresnem u

TCOpUHU Ha Pa3BUTUC OouoJloruu  u

TeOpI/II/I.XapaKTepI/ISOBaTL

/)

00y4YarLUUMHUCH,



https://cifra.school/
https://www.yaklass.ru/
https://www.yaklass.ru/

OPYrux Hayk.CBUIETENbCTBA
IBOJIIOLUH. [TaneonTonornyeckue:
IIOCJIEJOBATEIBHOCTD TOSIBIICHUS
BHJIOB B 1aJIEOHTOJIOTUYECKO U
JETONUCH,  NEepexXOoJHble  (QOPMBI.
buoreorpaduueckne: cxoAcTBO U
paznmuune ¢ayH u (IOp MaTEPUKOB U
OCTPOBOB.OMOPHOJIOTHYECKHUE:

CXOJACTBA M pa3iauuus >3MOpPHOHOB
pa3HBIX BUJIOB MIO3BOHOYHBIX.
CpaBHHUTEIIBHO-aHATOMUYECKHUE:

TOMOJIOTHYHBIE, aHaJIOTUYHBIE,
pPYIMMEHTapHBIE OpPTaHbI, ATAaBU3MBI.
MonexkynsapHO-OHOXUMUYECKUE:

CXOJICTBO MEXaHN3MOB
HACIIE/ICTBEHHOCTH W OCHOBHBIX
MeTabOJIMYeCKUX TyTed y  Bcex
OpomonronHass teopusi Y. [lapBuna.
[Mpennoceutkn BO3HUKHOBEHUS
TapBuHU3MA.  JIBWKymMe  CHIIBI
IBOJIIONMU  BUIOB 10  JlapBuHY
(M30BITOYHOE  pAa3MHOKEHHE  IpHU
OTPaHUYCHHOCTH pecypcos,
HeoTpenenéHHas W3MEHYHUBOCTb,
60opnba 3a CYIIIECTBOBAaHHE,

ecTeCTBeHHbIN 0TOOp).CHHTETHYECKAs
teopus oBomtorun  (CTD) u  eé
OCHOBHBIE

MOJIOKEeHUS.. MUKPOIBOIOIHSL.
[Monmynsimust kKak eIWHUIA BUOA U
ABOIONHH. [[BrKyIIIHIE CHUIIBI

CBHJICTEIIbCTBA IBOJIFOLIUY:
HaJICOHTOJIOTUYECKHE,
ouoreorpaduueckue,
SMOPHOJIOTHYECKHE,  CPaBHUTEIILHO-
aHATOMHYECKHE, MOJICKYJISIPHO-

ouoxumuueckue. I lpuBouTe npuMepbl
NepexoJHbIX  (OpM  OpPraHM3MOB,
(GHUIOTeHETUYECKHX PSIOB.

[IpuBoauTe (POPMYIMPOBKH 3aKOHOB
OMOreHEeTUYECKOTO U 3apOJIBIILIEBOTO
CXOJCTBA.XapaKTepU30BaTh OCHOBHBIE
SBOJIIOLIMOHHBIEUCH, KOHLENIUU U
TEOPHUH; CPAaBHUBATh B3IJISAAbI HA BUJ U

oo K. JImunes, XK.B.
Jlamapka, Y. J[lapBuna. OrieHuBaTh
BKJIa[ HI/IHHGSI B paSBI/ITI/Ie cucrema-
THUKHN 158 06’I)$[CH$[TI) HpI/IHHI/IHBI
OnHaApHOU

HOMEHKJIaTypbl. XapaKTepU30BaTh
coJiepKaHue " 3HAYECHUE
sBoaonoHHoM  koHnenmuu K. B.
Jlamapka. OlleHUBaTh €CTECTBEHHO-
Hay4JHbIE " COLIMaILHO-
SKOHOMHYECKHE MIPEANOCHUTKH
BO3HHUKHOBEHUS 9BOJIFOLIMOHHOM

teopun Y. HapBuna.PackpbiBaTh
coJiep’KaHue HBOJIIOLMOHHON Teopuu Y.

HapBuHa; CpaBHUBATh
HEOIIPENEIEHHYI0O U OIPEACIEHHYIO
W3MEHYUBOCTB, €CTSCTBEHHBIN H
UCKYCCTBEHHBIN oTO0D, hopmbl

00pBOBI 3a cymiecTBoOBaHNE. OMUCHIBATH
TIOJIOXKCHHSI CHHTETHUYECKOW TEOpUHU

- Cepym
(https://sferum.ru/ )

- POII
(https://resh.edu.ru/)

Ennnas KOJIJICKIIHUS

LIOP

(www.school-

collection.edu.ru)

CIOCOOCTBYIOLIMX
HO3UTUBHOMY
BOCHPHUSITUIO
00y4YaLUMUCS
TpeboBaHUH U
npock6.

[IpuBieyeHue
BHUMaHUS K
o6CyK/1aeMoM Ha
ypoke UHPOpMaIUH,
aKTHBU3ALUU
MO3HAaBaTEJIbHOU
JleITEeJIbHOCTH.
[ToOyxnenne
00yJaronuxcst
coOMoIaTh Ha YpOKe
OOIIEeNPUHATHIE HOPMBI
MOBEJICHHS,  IpaBHJIA
OOIIEHHS CO CTApIIMMU
(memarorm4ecKuMu
pabOTHUKAMH) u
CBEPCTHUKAMHU
(oOyuarommmucs),
TIPUHITATIBI yaeOHOH
JCIIUTUTHHBI u
CaMOOpTaHU3aIUH.

I/IHI/IHI/II/IpOBaHI/Ie H

HOo//lepKKa
yccaes0BaTebCKON
JlesiTeJIbHOCTU

00y4aroLUXCs B

paMKax peasin3allur



https://sferum.ru/
https://resh.edu.ru/
http://www.school-collection.edu.ru/
http://www.school-collection.edu.ru/

(akTophl) dBOJNIONMH  BHJIOB B
npupoje. MyTaluMOHHBIM IIPOLECC H
KOMOMHATHBHAS U3MEHUYUBOCTb.
[lonynsiiMoHHBIE BOJIHBI W JApeiid
TEHOB. N3omsannsa 31
murpanus.EctectBeHHbIll 0TOOD —
HaIpaBJISIOIIHMA daxTop
3BOIOIMH. DOPMBI €CTECTBEHHOTO
otoopa.lIprcnocobieHHOCTh
OpraHu3MOB KaK pe3yabTaT
SBOJIIOLUH. [Tpumepst
MPUCTIOCOONIEHUH Y OpPraHU3MOB.
ApomMopdo3sl U uanoananTanuu.Bun
u BuaooOpa3oBanue. Kpurepuu Bua.
OcHoBHbIE (HOpPMBI BHI000pa30BaHUS:
reorpaguueckoe,

9KOJIOrHuecKkoe. MaKkposBOJIIOLIHS.
@opmbl  3BOIONUM:  UIETHYECKAS,

JIMBEpPTeHTHAS, KOHBEpIr'eHTHas,
napajuieiabHasl. HeobOpartumocth
sBostoruu. [Iponcxoxaenue oT

HeCHeIaIn3UPOBAHHBIX MIPEIKOB.
[Iporpeccupyromiasi — crienuagIn3anus.
AnantuBHas paguaius.

spomorn  (CTD) u oObsAcHATH €
3HaYEHUE JUIST OMOJIOTHH.
XapakTepu3oBaTh BUJ KaK OCHOBHYIO

CHCTEMaTUYECKYIO SAMHUILY i
IEJOCTHYI0O OMOJIOTHYECKYIO CHUCTEMY.
Boiensars KpUTEpPUHU BHUA
(Mopdonornyeckwuid,

dusnonornueckuii, OUOXUMHUYCCKHIH,
TCHETUYCCKUH, AKOJIOTUYECKHUH,
reorpauueckuii) u MIPUMEHSATH

KPUTEPHUH ISl OTIMCAHUS KOHKPETHBIX
BUJIOB. XapaKTEepU30BaTh  TOMYIISINIO
KaK CTPYKTYpPHYIO €IWHHUIlYy BHIA W
9BOIIOIIMHU. OTIMCHIBATH TIOMYJISIIIAIO 10
OCHOBHBIM  TIOKa3aTesiIM:  COCTaB,
CTpPYKTypa.XapaKTepru30BaTh
JJIEMEHTapHbIE  (AKTOPBI  ABOJIOIUU:
MYTallMOHHBIN npo1ecc,
KOMOWHATHBHAS U3MEHYNBOCTH,
TOTYJISIITHOHHBIC BOJHBI, JIpei() TeHOB,
W30JISAIUS,  MHTpaIus. Y CTaHaBIIMBATh
NPUYHHHO-CJICICTBEHHBIC CBSI3H MEXITY
MEXaHU3MOM M PE3yIbTaTOM JICHCTBHUSI
JIBWKYIIUX ~ CHJI  (DJIEMEHTapHBIX
(bakTOpoB)

IBOJIIOIIMU. XapaKTepH30BaTh  (POPMBI
€CTECTBEHHOTO 0TOOpa  (IBHXKYIIHA,
CTaOWIM3UPYIOUIUH, TU3PYNTUBHBIN) U
CpaBHUBATh X MEXJTy COOOIA.
XapakTepu3oBaTh 60pn0Yy 3a
CYIIECTBOBAHHME M CPABHUBATH €€ BUJIBI
(MexxBuaOBas, BHYTpUBUA0BasA, 60pbOa
c  HeOmaronmpusTHeIMH  (hakTopamu

UMH
WHAVUBUAYAJIBHBIX U
IPYNIOBBIX
Hcce[0BaTe/bCKUX
NPOEKTOB, YTO JacT
00y4aroUUMCs
BO3MOXXHOCTb
npruobpecTtu
HaBbIKH
CaMOCTOSITEJIbHOTO
pelleHust
TeopeTU4eCKOn
npo6JieMbl,
reHepupoBaHUs U
obopmJieHUs
COOCTBEHHBIX H/EH,
YBaXKUTEJbHOTO
OTHOILEHHUS K
YYXKUM uzesm,
0dopMJIEHHBIM B
paboTax APYTUX
vcciaeoBaresei,
HaBbIK MYy6GJUYHOTO
BBICTYIJIEHUS Tlepe],
ayIUTOpUEN,
apryMeHTUpPOBaHHUS
U OTCTaWBaHUSA
CBOeM TOYKH
3peHusl.




BHEIIIHEH cpenbl). BeisaBasaTs o
U300paKCHHUSIM,  Ha  JKHBBIX U
(UKCHPOBaHHBIX MperapaTax MpUMepbl
IPUCTIOCOOJIEHHOCTH  pPacTeHUd |
JKUBOTHBIX K  YCIOBHMSIM  CpEabl
oOuTaHus, JIOKa3bIBaTh
OTHOCHUTEJIbHYIO 1eJ1eco00pa3HOCTh
npucnocoOIeHuil. XapakTepru30BaTh

CrocoObI u MEXaHU3MBI
BUJI000pa30BaHMs;  ONMHUCHIBAaTH U
CpaBHHBATh OCHOBHBIE  (hOpMBI

9KOJIOTUYECKOTO M Teorpaduveckoro
BUI000pa3oBaHus. XapaKTepru30BaTh

bopmBI JBOJIOLIU Y. BrrsaBasth
apoMopdo3bl W UAMOANANTAUA Y
pacteHuii M KUBOTHbIX.CpaBHUBATH

OMOJIOTUYECKHIA mporpecc "
OuoJslormueckuii  perpecc, apomMopdos,
AIM0AIAIITALIIIO u o0yt

JereHepanuio. BeIsIBIsATh  B3auMOCBSI3U
MEXAy TyTIMU U HalpaBiICHUSIMU
9BOJIIOIMH Y PACTEHUM U KUBOTHBIX.

Bo3nukHoBenne wu
pa3BUTHE KHU3HH HA
3emute (9 v)

JoHnayudHblie MpEeJICTaBICHUS 0
3apOKICHUU JKH3HU. Hayunsie
THITOTE3bl BO3HMKHOBCHMS >KHW3HM Ha
3emite: aOMOTEHE3 W IMaH- CIIEPMHUSI.
XuMuueckas 3BOJIIOLUA. AOMOTEHHBIN
CHHTE3 OpPraHMYeCKUX BEILIECTB U3
HEOpPraHUYECKHUX.

DKCIEpUMEHTAIILHOE TOATBEPKICHUE
XUMHUYECKOM »3Bomonuu. HadanbHbie
oTambl OMOJIOTMYECKOM  DBOIIOIMU.

PaCKpBIBaTB COACPIKAHUE TCPMUHOB U

MOHATUI TeMbL. XapaKTepru30BaTh
METOJbl  M3Y4YEHHUS  HUCTOPUYECKOTO
MPOILIOTO 3emnu.Ilepeuncnsarob

OCHOBHBIC OTaIllbl XUMHYECKOM u
OHOJIOrNYECKOH 3BOJIFOIINH.

H3narath COACPIKAHUC THUIIOTE3 U
TCOpI/Iﬁ BO3HUKHOBCHHUA JKHU3HM Ha

3emie (kpearmoHu3Mma,
CaMOTIPOU3BOJILHOTO 3apOKICHHS
(cmoHTaHHOTO), MaHCIIEPMUH,

- Mos mkoia B online
(https://cifra.school/)

- SIKimacc
(https://www.yaklass.ru
/)

- Cepym
(https://sferum.ru/ )

- POII
(https://resh.edu.ru/)
Enunas KOJIIEKIUS

YcraHoB/ieHUE
JlOBEPUTEJIbHBIX
OTHOUIEHUUN MEeXAy
y4uTeseM 1’}
00y4arUUMHUCH,
CHOCOOCTBYIOLIUX
NO3UTUBHOMY
BOCIPHUSATHUIO
00y4YarLUMHUCH
TpeboBaHUH U
pocChO.



https://cifra.school/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://sferum.ru/
https://resh.edu.ru/

['unore3a PHK-mupa. ®opmupoBanne

MeOpaHHbIX CTPYKTYp u
BO3HUKHOBEHHUE IIPOTOKJIETKH.
[IepBble KIETKM W HUX DBOJIOLUA.
@®opMUpOBaHUE OCHOBHBIX TPy

KUBBIX OpraHu3MoB.Pa3BuTHe Xu3HU
Ha 3emyle MO 3paM M IMEpUOJaM.
Karapxei. Apxelickas u
nporepo3orckas apbl. [laneosoiickas
9pa U €€ Mepuojbl: KeMOPHUHCKUA,

OPJIOBUKCKHUH, CUITYPUMCKHUH,
JI€BOHCKH, KaMEHHOYT OJIBHBIN,
nepMckuii.Me3o3olickass 3pa u €€
MEepUOJIbl:  TPUACOBBIN, FOPCKUH,
menoBoi. KaliHo3olickas spa u eé
TIEPUOJIBI: MaJIEOr€HOBBIN,
HEOT'€HOBBIM,

AHTPOIIOT€HOBBIN. XapaKTEepPUCTUKA

KIMMara u r€0JIOTUYECKHUX
MPOIIECCOB. OcHOBHEIE 3Tanbl
DBOJIIOLIUU PacTUTEIBHOTO U

JKUBOTHOTO Mupa. Apomopdosbl y
pacteHud W KUBOTHBIX. [losiBiieHME,
pacuBeT U BBIMHUPAHHUE T'PYII KHUBBIX
opranu3moB.CucTeMa OpraHuyecKoro
MHpa KakK OTpPaX€HHUE DSBOJIIOLIHH.
OCHOBHBIE CHUCTEMAaTUYECKUE TPYIIIIbI
OPraH13MOB. DBOJIIOIUS
AHTpOTOJIOTHSl Kak Hayka. Pa3Burtue
MPEACTABICHUH O MPOUCXOXKICHUU
YyeJioBeKa. MeTo bl U3Y4YCHUS

YCJIOBCKA.

TUIIOTE3bI PHK-mupa).OnuceiBath
skcnepuMentel  C.  Mwmepa T
IOpunononyyenuto OpPraHuYeCKUX

BCILIECTB U3 HEOPraHUYECKUX IIyTEM
abMOreHHOI 0
CUHTE3a.XapaKTepu30BaTh  OCHOBHBIE
COOBITHSI B Pa3sBUTUMOPTAHUYECKOTO
Mupa o apam U
NepPUOJaMIe€0JIOT UYECKOM UCTOpUH;
JTambl Pa3BUTHUS  PACTUTEIBHOTO U
KUBOTHOTO MHpa .

Boigensates rnaBHble apoMopdo3bl Y
pacTeHni MKUBOTHBIX. CpaBHUBATh
MeXxay co0oi mpeacTaBUTeNeH
CUCTEeMAaTUYECKUX TPYII OPraHU3MOB,
BBISIBIISITHUEPTHI YCII0KHEHHUS u
MIPUCTIOCOOIEHHOCTH KYCIJIOBUSIM
JKU3HU. XapaKTepru30BaTh
COBPEMEHHYIO CUCTEMY OPTaHUYECKOTO
mupa.llepeuncisats 3a7a4u
AQHTPOIIOJIOTUH, JTANbl CTAHOBJICHHUS U
pa3BUTHS MpEeICTaBICHUI 0
IIPOMCXOXKACHUN  4enoBeka.l3maraTs
OCHOBHBIC  IIOJIO)KEHHA  Teopuu4.
JlapBuHa,  KpUTHUYECKM  OLIEHUBAaTh
HEHAY4YHYIO UH(pOpMAaIIIO 0
IIPOUCXOXKICHUU 4eJI0BEKa.3HATh
CUCTEMATUYECKOE IIOJIOKEHUE BUIA
Homosapiens, HIEPEUUCIIATD ero
MOpP(hOJIOro-aHAaTOMUUYECKHE TNPU3HAKU
pasHoOro ypoBHs (THII, Kjacc, OTps U
Ip.).YcTaHaBIMBaTh YE€PTHl CXOJCTBA U
pa3nuunil 4eJI0BEKA U JKUBOTHBIX.

LIOP
(www.school-
collection.edu.ru)

[IpuBsieyeHue
BHUMMaHMUA K
06Cy/1aeMoM Ha
ypoKe UHPOpMaAIUH,
aKTUBU3aLUU
[I03HaBaTeJbHOMN
JlesITeJIbHOCTH.
[ToOyxnenue
00yyJaronuxcs
coOmoaaTh Ha Yypoke
0OILIENPUHATBIE HOPMBI

MOBEJICHUS,  TIpaBUja
OOIIEeHHS CO CTApIINMU
(memarorudaecKuMu
paboTHUKAaMN) u
CBEPCTHHKAMHU
(oOyuarommmucs),
TIPUHITATIBI yaeOHOH
JCIIATUTHHEI u
CaMOOpTaHU3aINH.

I/IHI/ILU/II/IpOBaHI/Ie H

noJJeprkKa
HCCJIe/I0BaTe/IbCKOM
JlesITeJIbHOCTH

00y4arouuxcs B

paMKax peajv3anuu
UMHU
WH/AUBUJYAJIbHBIX U
IpynnoBbIX
yccaes0BaTebCKUX
IPOEKTOB, YTO JacCT
obyvaroumMcs
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anTponoreHesa. Cxoacrsa u paznuuus | OObACHAT, W OLIGHUBATh 3HAYCHHE BO3MOXXHOCTb
4CJIOBCKA u ’KUBOTHBIX. | HAYYHBIX 3HAHHKH O MPOUCXOKICHUH npruobpecTtu
CucremaTuueckoe noJiokeHue | YCJIIOBCKAa I IIOHHW- MaHMA MECTa H HaBbIKU
yenoBeka. [ Bmxymue cuipl | POA 1CJIOBCKA B CaMOCTOATENbHOTO
((baKTOpI)I) aHTPOTIOTEHE3A. HpI/IpOIle.XapaKTepI/I?;OBaTI) ABWXXYIIUC pelleHus
HacnenacrBeHHas M3MEHUYMBOCTh W EHHH (Gakroper)  anTpororenesa: TeopeTU1eCKon
. ., | Omonoruyeckue u COILIMAJIbHBIC
€CTeCTBeHHBIN 0TOOp. OOIIeCTBCHHBIN ca 4 I - > npo6JieMbl,
- BHUBAThH 170:¢ MEX]T
o0pa3 ’KW3HH, U3TOTOBJICHUE OPYAMM past Y FEHEpUPOBAHUA
o co001. XapaKkTepu30BaTh U CPaBHUBAThH odopMIeHHUsT
TpyJda, MbIIUIEHUE, pedb.OCHOBHBIC o .
C"IF)Z)II/I;I U BETBU 313(;n}(l:um1 YeJIOBEKa! MeRAy COGOH  OCHOBHHE CTa COOCTBEHHDBIX uACH,
. ¢ | 9BOJIIOLMH YesoBeKa: YBaXXUTEJIbHOTO
aBCTPAJIONUTEKH, YenoBeK eJBIN i
u P ) © i’IM > | XPOHOIIOTHYECKUH  BO3pacT,  apeai OTHOILEHUS K
CJIOBCK HPﬂM?XOHﬂIHHH, CJIOBEK | pacnipocTpaHeHus, OOBEM TOJOBHOTO qyKAM veam,
HEaHJEePTaJIbCKUM, Yenosek | Mmo3ra, 00pa3 )HU3HU U OPYAUS TPYIA. 0bOpMJIEHHBIM B
pasymublii. Haxomku wuckomaeMbix | XapakTepu3oBaTb M CPaBHUBATb paGoTax JPYTHX
OCTAaHKOB, BpeEM CYIIECTBOBaHUA, Hpe)ICTaBHTeHeﬁ YCIIOBCUCCKUX pac, HCCHeﬂOBaTeHeﬁ,
001aCTh  PACIPOCTpaHeHHs, 0O0bEM | PACKDBIBATE MPHINHEI M MEXaHH3MbI HABBIK MyGJIUIHOTO
OJIOBHOTO  MO3ra, o0pas Jku3HH, | PACOTEHE3a, EPEUHCIIATE U TIPUBOTUTH BBICTYILIEHUS TIEpes]
opyaus.UenoBeyeckre pacer. | TPAMEPEI MpPHCNIOCO6IeHHOCTH ayJUTOpHEH,
YeJI0BEKa K YCIIOBUSM CPEJIbl, IPUMEPDI
OcHoBHbIE OosblINe pachbl: Y PCJbL, TIPUMED apryMeHTHPOBaHUSA
N MPUCTIOCOOUTETHHOTO 3HAYEHUs
eBporeoniHas (eBpa3uiickas), Herpo- u OTCTauBaHUA
pacoBbIX npu3HakoB./l0ka3bIBaTh .
aBCTpaJIOHTHAS (’KxBaTOpHUANIbHAS), . cBOEeH TOYKH
€MHCTBO BUJIA Homosapiens, spennust
MOHTOJIONAHA (asuatcko- HAy4YHYIO HECOCTOSITENILHOCTh PACOBBIX '
aMepUKaHCKas). UYepTtsl Teopuil, it COLMATTBHOTO
IPHUCIIOCOOICHHOCTH HPEACTABUTENCH | napprHM3MA U pacH3Ma.
YeNOBEYECKUX pac K  YCIOBHUSIM
CYIIECTBOBAHHUSL. Enuncteo
YeII0BEYECKUX pac. Kputuka
COILIMANILHOTO JAPBUHHU3MA U pacu3Ma.
Opranusmsi M | DKOJOTUSl Kak Hayka. 3aJaud M PacKkphIBaTh COJEpKAHUE TEPMHHOB H | Most IHI_(onaBonhne Y CTaHOBJICHUE
OKpY:Kalomas cpeia | pa3jaeisl 9KOJIOTHU. MCTOHEI noustnii Temsr. Ilepeuncnsts samaun | (Nitps:i/cifra.school/) JlOBEPUTEJbHbIX
OKOJIOTHYCCKHX HNCCICIOBAaHNU. 9KOJIOTHH, ce pa3mensl W CBA3H C - SIKmacc OTHOIIEHUHU MEeXAY
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(59

Okonoruyeckoe MUPOBO33pEHUE
COBPEMEHHOTO yenoBeka.Cpelibl
oOuTaHMs  OpPraHU3MOB:  BOJHa,
Ha3eMHO-BO3/1yIlIHas, [IOYBEHHAs,
BHYTPUOPraHU3MEHHas1. JKOJIOTHUECK

ue (hakTopsI. Krnaccudukarus
HKOJIOTUIECKUX (baxTOpoB:
a0MOTHYECKUE, OMOTHYECKHE i
AHTPOTIOTE€HHEIE. [erictBue
JKOJIOTHYECKHUX ¢bakTopoB Ha

opraHu3Mbl. AOMOTHYECKUE (DAKTOPHI:
CBET,  TeMIlepaTypa,  BJIAXXHOCTb.
®oronepuoausm.  I[Ipucnocobnenus
OpPraHu3MOB K JICACTBUIO
aOMOTUYECKHX (hakTOpOB.
buonornueckue putMmel.brnotnyeckne
(hakTopHI. Bunpt OMOTHYECKUX
B3aUMOJICHCTBUH: KOHKYpEHIIUS,
XMIIHUYECTBO, CHUMOHMO3 U €ro
dopmel.  [lapazutuzm, Koomepamusi,
MYTYaJu3M, KOMMEHCAIIU3M
(KBapTUpPaHCTBO,  HaXJICOHUUYECTBO).
AMeHcanu3M, HeUTpainu3M. 3HAUYCHHUE
OMOTHYECKMX B3aUMOIEHCTBUNA UIA

CYIIECTBOBaHUS OpraHu3MOB B
MIPUPOIHBIX

coo01ecTBax. OKOJIOTHUECKUE
XapaKTePUCTUKHU TIOTYJISILIUH.

OcHOBHBIE MOKa3aTeIU TIOMYJIAINN
YUCJICHHOCTD, IIJIOTHOCTD,
POKIAACMOCThb, CMEPTHOCTL, IMPUPOCT,

JpYTMMH HayKaMH. XapaKTepU30BaTh
METO/1bI 9KOJIOTMUYECKUX
UCCIIEI0BaHUMN. Xapakrepus3oBaTh
yCIOBHS Cpell OOMTaHHS OPraHU3MOB;
KJIacCU(UIIMPOBATh U XapaKTEPU30BaAThH

9KOJIOTMYECKUE (baxTopHI:
a0HOTHYECKUE, OHMOTHYECKHE i
aHTponoreHHsle.ONuCHIBaTh J€HCTBUE
JKOJIOTHYECKHUX (akTopoB Ha
OpraHu3MBl. XapakTepus3oBaTh
0COOEHHOCTH CTpOEHHUS u
KUBHENCATENIbHOCTY ~ pacTeHUHd U
KUBOTHBIX pa3HbIX cpen
obuTaHus. AHAM3UPOBaTh  JIEHCTBUE

CBC€Ta, TEMIICPATYPHI, BJIA)KHOCTH Ha
OpraHu3Mbl W IPUBOJUTH MMPUMCPEBL

MIPUCTIOCOOIEHHOCTH OpraHU3MOB.
[IpoBoaMTH OHMOJIOTNYECKUE
HaOMIOACHHS U 0(DOPMITSITE PE3YIbTAThI
IPOBEAEHHBIX HaOJTIOICHUIA.
XapakTepru3oBaTh OMOTHYECKHE
(GakTopsl W BUIBl B3aUMOOTHOIICHHN
MEXJy  OpraHM3MaMH;  IMPUBOJIUTH
IPUMEPBI B3aUMHOMU

HpI/ICHOCO6J'IeHHOCTI/I OPraHnu3MoB.

CpaBHHMBaTh MEXAy COOOW  BHIBI

OHOTUYECKUX B3aMOJIEUCTBUU
OPraHu3MOB. XapaKTEepPU30BaTh

OCHOBHEIE nokxa3aTelIn "
3KOJIOTUYECKYIO CTPYKTYpY

IomyJjanuu; OIHMCBIBATE MCXAHU3MBI
peryidanuu YuCJICHHOCTH IOIMMYJIAINHA.

(https://www.yaklass.ru

/)

- Cepym
(https://sferum.ru/ )

- POII
(https://resh.edu.ru/)

Ennnas KOJIJICKIIHS

LIOP

(www.school-
collection.edu.ru)

y4UTEeNEM U
00y4YaroUUMUCH,
CIOCOOCTBYOLIMX
HO3UTUBHOMY
BOCHPHUSITHIO
00y4YaroLUUMUCS
TpebOBaHUU U
npock6.

[IpuBieyeHue
BHUMaHUS K
o6CyK/1aeMoM Ha
ypoke UHPOpMaAIUH,
aKTHUBU3ALUU
M03HaBaTeJIbHOHU
JleITEeJIbHOCTH.
[ToOyxnenne
00yJaronuXxcst
coOMoIaTh Ha ypOKe
OOIIEeNPUHATHIE HOPMBI
MOBE/ICHUs,  TMpaBuia
OOIIEeHHS CO CTApIIMMU
(memaroru4ecKuMu
pabOTHUKAMH) u
CBEPCTHUKAMU
(oOyuarommmucs),
TIPUHITATIBI yaeOHOH
JUCITUTLIAHBI u
CaMOOPTaHU3alIHH.

WHUIMUpoBaHUe W
noJiieprKKa
HCCIeN0BaTEeNbCKON
JlesITeJIbHOCTH
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murpanus. JluHamMuKa YHCIEHHOCTH 00y4aroUUXCs B
MOMYJISAUHH U €€ PErysuusl. paMKax peasu3aliu
UMH
WHJUBUYAIbHBIX U
IrPYMNIOBBIX
HcCcle[i0BaTe/bCKUX
NPOEKTOB, YTO JacT
00y4aroUUMCs
BO3MOXHOCTb
npruobpecTtu
HaBbIKH
CaMOCTOSITEJIbHOTO
pelleHust
TeopeTU4YeCKOn
npo6JieMbl,
reHepupoBaHUS U
obopmJieHUs
COOCTBEHHBIX HJeH,
YBOKUTEJIbHOTO
OTHOILEHHUS K
YYXKUM uzesm,
0pOpMJIEHHBIM B
paboTax APYTUX
vcciaeoBaresei,
HaBbIK MY6GJUYHOTO
BBICTYIJIEHUS Tlepe],
ayJIUTOpUEN,
aprymMeHTUPOBaHHUS
U OTCTaWBaHUS
CBOeM TOYKHU
3peHusl.

Coo0mecTBa n | CooO1ecTBO OpraHu3MOB — | PackpbiBaTh cOJEpIKaHHE TEPMHHOB W |~ Most mikosna B online
IKOJIOTHYECKHe ouonieno3. CTpyKTypsl OHOIEHO3a! (https://cifra.school/)

YcTaHoBsieHHe
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cucremsl (9 u)

BHJIOBas, MPOCTPAHCTBEHHAS,
Tpoduueckas  (mumeBas).  Bunsi-
JIOMUHAHTHI. CBsi3u B
OHMO1IeHO3€. DKOJIOTUYECKUE CHUCTEMBbI
(3KOCHCTEMBI). IlonsTne 00
9KOCHUCTEME u OHoTEeOoIICHO3E.
OYHKIIMOHATBHBIC KOMITOHEHTBI
9KOCHUCTEMBI: MIPOJIYIICHTHI,
KOHCYMEHTHI, PEeIaYIEHTHI.
KpyroBopor BemecrB u  NOTOK
SHEpruM B 3kocucTeme. Tpoduueckue
(nuIeBblE)  YPOBHU  SKOCHUCTEMBI.
[TumeBbie menu u cetu. OCHOBHBIE
MoKa3aTean SKOCHCTEMBI: Omomacca,
MPOAYKITHS. DKOJIOTHYECKUE
MMUPAMU/IBI: MIPOTYKITHH,
YUCIEHHOCTH, OuoMmaccel. CBolicTBa
3KOCHUCTEM: YCTOWYUBOCTb,
caMOperyJsLus, pa3BUTHE.

Cykueccus. IIpupoaHbpie 3KOCUCTEMBI.
DKOCHUCTEMBI 03€p U peK. IKOCUCTEMA
XBOMHOTO WM IIUPOKOJIHCTBEHHOTO
neca. AHTPOTIOTEHHbIE  DKOCHCTEMBI.
ATpPOIKOCHCTEMBL. Y POOIKOCUCTEMBI.
buonoruueckoe u  X03sICTBEHHOE
3HaYEHUE arposKOCUCTEM U
ypboskocuctem.bruopaznoobpaszue

Kak ¢bakrop YCTOMYHUBOCTHU
JKOCHUCTEM. CoxpaHnenue
OMOJIOTMYECKOTO  pa3sHooOpa3us Ha
3emue.Yuenue B.M. Bepnanackoro o

MOHATUM  TeMbl.  XapaKkTepu30BaTh
Ono1eHo3 (CooOIIEeCTBO), €T0 BUIOBYIO,
MPOCTPAHCTBEHHYID U TPOPUIECKYIO

CTPYKTYPBIL. OOBsCHATD poJib
KOMITOHCHTOB OmoreHo3a B
MOJJICPKAHUU  €r0  CTPYKTYPBHl H
CYIISCTBOBAaHUS HA  OMNpPEICIEHHON

TeppuTOpuu. OOBICHATH
OMOJIOTUYECKHIT CMBICT SIPYCHOCTH U

JIMCTOBOM Mo3auku.CpaBHUBATH
KOMIIOHEHTHI OMOIIEHO30B, 179
BUIOBYIO,  INPOCTPAHCTBEHHYIO W
TPpOQHUUECKYIO  CTPYKTYphl,  CBSI3U
MEXITY

opranuzMamu. XapakTepu30BaTh
CBOMCTBa 9KOCHUCTEMBI (e€
CIIOCOOHOCTh K JUTUTEIbHOMY
camMoMoIep>KaHHUIo, OTHOCHUTEIILHO
3aMKHYTBI ~ KpYrOBOPOT  BEIECTB,
HEO0OXOIMMOCTb IIOTOKA
sHeprun ).CpaBHUBATh TMACTOUIIHBIC W
JNETPUTHBIE MUIIEBbIE LenH,
TpodudecKre YPOBHH

sKocHCTeMbI. Pa3nnyarp HPAMUJIBI
NPOAYKIIMH, THPAMUIBI YACICHHOCTH U
TUPaMUIbI onomaccel. COCTaBIATh
nenu W ceru nuranus.[lepeuncnsaTh
CBOWMCTBA JKOCUCTEM: YCTOWYHMBOCTD,
caMOperyJIsIIHs, pasBUTHE
(cykueccus).OnucoBaTh MEXaHU3M
IO JICPIKaHUS paBHOBeCHS B
IKOCUCTeMax. XapaKTepru30BaTh

CYKIIECCUH, BBISBIATH NPUYUHBI U

- SIKmacc
(https://www.yaklass.ru

/)

- Chepym
(https://sferum.ru/ )

- POII
(https://resh.edu.ru/)

Ennnas KOJUICKIIHUS

LIOP

(www.school-

collection.edu.ru)

JIOBEPUTEbHbIX
OTHOIUEHUUN Mexay
y4UTEeNEM
MOOy4YaroMMUCH,
CIOCOGCTBYIOLIMX
HO3UTUBHOMY
BOCHPHUSITHIO
00y4YaoLUUMUCS
TpebOBaHUH U
npock6.

[IpuBieyeHue
BHUMaHUS K
o06Cy/1aeMoM Ha
ypoke UHPOpMaIUH,
aKTHUBU3ALUU
M03HaBaTeJbHOU
JlesITeIbHOCTH.
[ToOyxnenne
00yJaronuXxcst
coOMoIaTh Ha YpOKe
OOIIEeNPUHATHIE HOPMBI
MOBCJICHUS,  IPaBHJIA
OOIICHHUS CO CTAPIIUMHU
(megaroru4eckuMu
pabOTHUKAMH) u
CBEPCTHUKAMHU
(oOyvarommmucs),
NPUHIUIBL  y4eOHOU
JCIUATUTHHBI u
CaMOOpTraHu3aIlUH.

WHUIMUpOBaHHEe W
noJiieprKKa
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ouoctepe. ['panuner, coctaB u
CTpYKTypa ouocdepsl. Kusoe
BEILECTBO u ero byHKIIH.

Ocob6enHoctu onocdepsl Kak
r7100aIbHOM 9KOCUCTEMBI.
JnHamuueckoe paBHOBECHE 5
obOpatHas CBSI3b B
ouocdepe. KpyroBopoTsl BeEIIECTB U
OMOTEOXUMHUYECKUE ITUKITBI
2JIEMEHTOB (yrnepona, a3oTa).
3oHanpHOCTh OHOchepsl. OCHOBHBIE
OMOMBI CyIIN. Bonnsie

onomblr.YemoBeuecTBO B Ouochepe
3eMau. AHTPOIOTE€HHbIE H3MEHEHHUS

B ounocdepe. ['moGanbHbIC
HKOJIOTUIECKUE

po6sieMbl. COCyIIeCTBOBaHHE
TIPUPOTBI " YeJI0BEYECTBA.

Coxpanenne OHOpa3HOOOpa3usi Kak
OCHOBa yCTOMYMBOCTH  OHOCHEPHI.
OcHOBa palMOHAIBHOTO YIIPABJICHUS
NPUPOJHBIMU  pecypcaMd W HX
WCIIOJIb30BAHUE. JlocTmxeHus
OMOJIOTUHU M OXPaHa TPUPOJIBI.

o0mme  3aKOHOMEPHOCTH CMEHBI
skocucteM.lIpuBouTh IPUMEPEI
IIPUPOHBIX 9KOCHUCTEM CBOEH
MecTHOCTU.CpaBHUBAaTh Ha3eMHbIE U
BOJHbBIE  DKOCHCTEMBI;  OPIraHU3MBI,
oOpasyrommue pasHble TpodUUIECKUE
YpOBHM. XapaKTEpPU30BaTh

arpodKOCHCTEMBI U ypOOIKOCHUCTEMBI,
0COOEHHOCTH ux
cyuiectBoBaHus. I [puBoauTs nmpumepbl
AQHTPONOIEHHBIX  JKOCHCTEM  CBOEH
MECTHOCTH, ONHUCHIBATh HX BUAOBOUI
coctaB H  cTpykTypy.CpaBHHBaTh
COCTaB U  CTPYKTYpy MPHUPOIHBIX
9KOCUCTEM u arpo3KOCUCTEM,
arpod’KoCcHUcTeEM UM ypOOIKOCUCTEM.
OuenuBats Bknag B. WM. Bepnaackoro

B CO3JIaHMe YUCHHS 0
ounocdepe. XapakTepru3oBaTh COCTaB
ouocdepsl, byHKIIN KHUBOTO

BemecTBa onocdeprl u onpenenaTh (Ha
KapTe) o01acTH ero HauOOJBIIETO
pacnpoctpanenus. [IpuBouTh

OpUMepbl  TposiBIeHUsT  (QyHKImiA

YKHUBOTO BeIECTBA ounocdepsr,
OMOreOXMMHUYECKON JesITeNbHOCTU
yenoBeka.llepeuncnsate  ocoOeHHOCTH
ouocdepsl KaK rJ100aNbHOM
3KOCUCTEMBI 3emun. OIMCHIBATH
KPyroBOpPOT BEIIECTB,

OMOTeOXMMHUYECKHE LUKIBI a30Ta H
yriepoga B Ouochepe.OOBACHATDH
OpUYMHY  30HAJIBHOCTH  Omocdepsl.

HUccjie0BaTeabCKON
JedaTeJbHOCTH
00y4aroUUXCs B

paMKax peaju3anuu
HMU
WH/JUBUYAIbHBIX U
IrPYMNIOBBIX
Hcce[0BaTe/bCKUX
NPOEKTOB, YTO JacT
00y4aroUUMCs
BO3MOXXHOCTb
npruobpecTu
HaBbIKH
CaMOCTOSITEJIbHOTO
pelleHust
TeopeTU4YeCKOn
npo6JieMbl,
reHepupoBaHUd U
obopmJieHUs
COOCTBEHHBIX HJeH,
YBaXKUTEJIbHOTO
OTHOUIEHUS K
YY>KUM uzesm,
0pOopMJIEHHBIM B
paboTax APYTUX
vcclefoBaTesiey,
HaBbIK MYyOJUYHOTO
BBICTYIJIEHUS Tepe],
ayJIUTOpUEN,
apryMeHTHPOBaHMUSA
U OTCTauBaHUS
CBOEU TOYKHU
3peHusl.




[lepeuncnsate U XapakTepH30BaTh
OCHOBHbIE OUOMBI CyLIH
3emin. XapakTepu30BaTh OHOCHEpPHYIO
ponb uenoseka. IIpuBoauTs npuMepsl

AHTPOTIOTEHHBIX U3MCHCHUH B
ounochepe.OneHnBaTH MOCIICICTBHS
3arpsi3HEHUs  BO3AYIIHOW,  BOJHOM
CpeIbI, W3MCHCHUS KIIuMara,
COKpaIIeHUs

6uopazHoo6pasus. PopMynIupoBarh
COOCTBEHHYIO TIO3UITHIO 1o
OTHOLIEHUIO K  TJ00ajbHBIM U
pETHOHATBHBIM IKOJIOTHUECKUM

npobiemaM, apryMeHTHpOBaTh CBOIO
TOYKY 3pEHHSI.

Ha3zriBath IMPUYIUHBL IIOABJICHUS
MIPUPOJIOOXPAHHOM ITHUKH, PACKpPBIBAThH
3Ha4YeHHe Mporpecca s IPeoaoIeHHs
9KOJIOTMYECKOT0

Kpu3urca. XapakTepru3oBaTh
palnuoHaIbHOe HCIIOJIb30BaHNE
OPUPOJHBIX  PECYPCOB;  OCHOBHBIE
MOJIOKEHUS KOHIICTIIUUA YCTOWYUBOTO
pa3BUTHSL




Onucanue y‘leﬁHO-MeTOI[I/I'leCKOFO U MaTEPUAJTIBHO-TEXHUIECKOI'0 o0ecneyeHus

06pa30BaTeJ’IBHOFO nmpouecca

K kareropuu paszmaTouyHoro 0OOpYAOBAaHHS OTHOCATCS HEKOTOPBIC MPUOOPHI,

MOJENU M JlabopaTopHOe O0OpyIoBaHHE. DTO 00OpyIOBaHUE 0003HAYCHO

OykBoit «P».

OcranbHbIe cpenicTBa 00ydEHUSI TPUOOPETAIOTCS B AMHUYHOM K3EMIUIIPE U UCTIOIb3YIOTCS
JUTSL IGMOHCTpaluu. ITU 1ocobust o6o3HaueHbl 0ykBo «y». Ocolyro rpyrimy cocTaBiseT

00opymoBaHNe, KOTOPOE HCIIOJIB3YETCS HECKOIBKUMU YYAIIUMHUCS TIOOYEPEHO. JTa IpyIina
o0o3HaueHa OykBo# «II».
Ne HanMeHoBaHMEe 00OBEKTOB U CPEIICTB OCHOB‘HaH
MaTepruaIbHO-TEXHHYECKOTO 00ecTIedeHu s HIKOJIa
(momkHO
OBITB)
1.BUBJIMOTEYHBIA ®OH/ (KHUTONEYATHAS ITPOIYKIIH )
1 CraHgapT OCHOBHOIO 00IIEro 0Opa3oBaHMsI 10 OHOJIOT MU pi|
2 [Ipumepnas mporpaMma OCHOBHOT'O OOIIEr0 0Opa3oBaHUS MO OHMOJIOTHH pl|
3 ABTOpCKHE pabouune MPorpamMMbl O pasjiesiaMm OHOJIOTHH I
4 OO6mrast MeToMKa TIPEToAaBaHus OMOJIOTHN pi|
) Kauru 11 9TeHns Mo BceM paszzenaM Kypca OHoIoruu II
6 Meroandeckre TOcoOus s yIUTENs (PEKOMEHAANH K TIPOBEIEHUIO YPOKOB) pil|
7 OmpenenuTens BOAHBIX OECITO3BOHOTHBIX
8 OmnpenenuTenb HACEKOMBIX II
9 OmpenenuTens MaykooOpa3HBIX
10 OnpeaeauTesb ITHII I1
11 OnpenenuTeNb pacTeHII I1
12 Y4eOHUKH 110 BeeM pasjenam (0as.) P
13 Y4eOHHKH 110 TPOPHUIIM
14 Ouukinonenus «KuBOTHBIE) I
15 Ouuknonenus «Pacrennsy I
2.IIEYATHBIE I10COBUS
2 buorexnonorns
3 I'enernka pi|
4 Ennnunel n3MepeHuii, UCIIONb3yEeMBIX B OHOJIOTHH
5 OCHOBBI 5KOJIOTUH I
6 [lopTpers! yueHsIx OHOIOTOB pl|
7 [IpaBuiia moBeneHns B yaeOHOM KaOWHETE pl|
8 [IpaBuna noBeneHUs: Ha SKCKYPCUU pil|
9 [IpaBuia paGoThI ¢ TUPPOBBIM MUKPOCKOIIOM
10 Pa3BuTHe KUBOTHOTO M PACTUTEIHLHOTO MUPA Pl
11 CucremaTuka XUBOTHBIX I
12 CucremaTnka pacTeHUI pl|
13 Crpoenue, pa3sMHOKEHHE U Pa3HOOOpa3ue KUBOTHBIX bl
14 CrpoeHue, pa3sMHOXKEHHE U pa3HOOOpa3ue pacTeHui pl|
15 Cxema CTpOEHHUsI KJIETOK KMBBIX OPraHU3MOB bl
16 YpOBHU OpraHu3aluy >KUBOKM MPUPOIBI pi|
Kaprtsl
1. BrocdepHbie 3an10BeIHUKY 1 HAIIMOHAIBHBIE TTAPKU MHUPA
2 3aloBeJHUKH U 3aKa3HUKH Poccun pl|
3 3ooreorpaduueckas Kapra MUpa I




3ooreorpaduyeckas kapra Poccun

Hacenenue u ypOanusamnus Mmupa

IIpuponnsie 30861 Poccuu

N[ oo~

HeHTpI)I MPOUCXOKACHHUA KYJIbTYPHBIX paCTeHI/Iﬁ U JOMalllHUX KUBOTHBIX

ATJIaCBI

AHaToMUS YeI0oBeKa

becno3BoHoUYHbBIC JKUBOTHEIE

Ilo3BoHOYHBIE ;)KUBOTHBIC

AN

Pacrenus. ['pu6sbL. Jlnmaitnnku

MHMNMNM (H=E |E

3. ”HOOPMAIMOHHO-KOMMYHUKAIIMOHHBIE CPEACTBA

MynbTuMenuitHbIe 00yYarolre MporpaMMbl (00yJarolye, TPEHHUHTOBBIE,
KOHTPOJIMPYIOIIKE) TI0 BCEM pa3lieliaM Kypca OMoJIorun

JNIT

DneKkTpOHHBIE OMOIMOTEKH TT0 BCEM paszzieiaM Kypca OHOIOTHH

J\IT

DneKTpoHHbIe 06a3bl JaHHBIX 110 BCEM pa3zeniaM Kypca OnoiIoruu

A

4.9KPAHHO-3BYKOBBIE IOCOBUSI (MoryT ObITh B IM(POBOM M KOMITBIOTEPHOM BHJIE)

Bupeopunbmel

=

dparMeHTapHbIi BUACODUIBM O CEIbCKOXO03SIMCTBEHHBIX KHBOTHBIX

N

®parMeHTapHBI BHJICOPHIEM O CTPOSHUH, PA3MHOXKEHUH U Cpejie OOMTaHUS pacTeHHUN
OCHOBHBIX OTJEJIOB

®dparMeHTapHbIil BUACOGUIBM O OECIIO3BOHOYHBIX JKUBOTHBIX

®parMeHTapHBIH BHIICOPUIBEM 10 OOMEHY BEIIECTB y PACTEHUH M )KHUBOTHBIX

®dparMeHTapHBIA BUICOQUIEM I10 TeHETHKE

®dparMeHTapHBINA BUICOPUIEM T10 SBOIIOIHHN )KUBBIX OPTraHU3MOB

®OparMeHTapHBIA BHACO(IIIEM O TTO3BOHOYHBIX KUBOTHBIX (ITO OTPSIIaM)

N~ |lWwW

®dparmMeHTapHblil BuaeoUIbsM 00 0XpaHe npupoas B Poccuun

®parMeHTapHbIH BUICO(UIEM IO aHATOMUH U (PU3HOJIOTHH YeTIOBEKa

10

dparMeHTapHbIi BUACO(UIBM 110 TUTHEHE YeIOBEKa

11

dparmMeHTapHbIH BUICODUIBM 10 OKA3aHHUIO IICPBOM MTOMOIIH

12

@parmMeHTapHbIi BHI€0(UIHM 10 OCHOBHBIM 3KOJIOTHYECKUM TpobieMam

13

@parmMeHTapHbII BHICO(UIBM 10 CETEKITNH KUBBIX OPTaHU3MOB

@parmMeHTapHbIi BHACO(UIHM MPOUCXOXKICHUE H Pa3BUTHE KU3HN Ha 3eMiie

HMENMMNEE HEEEEE MM

CiaaiiabI-aIMano3uTHBLI

MeTonbl ¥ IpHEMBI Pa0OTH B MUKPOOHOJIOT K

Mmuoroobpasue Oakrepuii, TpUOOB

MHuoroo6pa3ue 0eCrio3BOHOYHBIX JKUBOTHBIX

MH0r006pa3He IIO3BOHOYHBIX XHWBOTHBIX

QB WIN|F-

Mmuoroobpa3ue pacTeHul

Tlnakatel

=

LnToreneTnyeckue MPOIECCHl M MX MCIIONb30BAaHUE YEIOBEKOM (OMOCHHTE3 OernKa, eneHe
KJICTKH, TAMETOTeHEe3, KIIOHMPOBAHUE HMMYHHUTET YeTI0BeKa, (POTOCHHTE3 U JIP.)

Ha60p 110 OCHOBaM 3KOJIOIrnH1

Pednexropubie myru pedaexcos

CucreMaTHkKa OECIO3BOHOYHBIX KMBOTHBIX

CucremaTnka MOKPBITOCEMCHHBIX

CucremaTuka 6akrepuit

Cucrematuka Bogopocien

CucremaTuka rpudoB

CucreMaTHKa MO3BOHOYHBIX JKMBOTHBIX

CtpoeHue 0eCri03BOHOYHBIX JKUBOTHBIX

D=l b= D=1l D=1 =] B D=l D =1)=

P RO NOO R WIN

CtpoeHne 1 pa3sMHOKEHUE BUPYCOB




1. CrpoeHue Mo3BOHOYHBIX YKUBOTHBIX I
1 CrpoeHue UBETKOB Pa3IMYHBIX CEMEHCTB pacTeHUI I
1 CTpyKTypa OpraHOMIOB KJIETKH
5.TEXHUYECKUE CPEJACTBA OBYYEHUS

1 Buneoxkamepa Ha mTaTtuBe
2 Buneomarnutodon (i Bueorneiiep) pl|
3 JloxymeHT-Kamepa (MMUDKEp) pi|
4 KommbroTep MyTbTUMETUIHBIHA ¢ TAKETOM MPHUKJIAIHBIX TPOrpaMM (TEKCTOBBIX, TAOMUYHBIX, | /]

rpadMuecKuXx M MPEe3eHTAlMOHHBIX ), C BO3SMOXKHOCTBIO TOJKITIOUEHHS K MHTEPHET: UMeeT

ayJMo- ¥ BHJICO BXOJIbI U BBIXOJIBI M YHUBEPCATIbHBIC IOPTHI, IPUBOJAMH ISl YTECHUS U

3aIMCH KOMITaKT-IMCKOB: OCHAIIIEH aKyCTHUYECKUMH KOJIOHKaMH, MUKPO(OHOM H

HAyNIHUKaMH
) Moy pl|
6 MynbTHMEIUHHBIIA IPOEKTOP
7 Habop naTunkoB K koMIibroTepy. JJaTdanku comepkaHus KUCIOPOJIa, YaCTOThI CEPACUHBIX bl

COKpAIlleHWH, JIBIXaHUsl, OCBEIIEHHOCTH, TEMIIEPATyPhl, BIa>KHOCTH
8 Tenesuzop bl
9 Hudposas ¢dorokamepa
10 WHTepakTBHAS JOCKa Dl
11 AxycTHUecKas CHCTeMa
12 JlokyMeHT-cKaHep
13 MOOHIBHBIIN KITaCCHBIA KOMITJIEKT MOPTATUBHBIX KOMITBIOTEPOB II

6. YYHEBHO-IIPAKTUYECKOE U YYEBHO-JIABOPATOPHOE OOPYJIOBAHUE
IIpu6opsbl, mpucnocodeHust
1 bapomertp pl|
2 Becol yueOHBIE ¢ pa3HOBECAMHU I
3 T'urpomerp bl
4 KoMmuiekT 1 3KOIOrM4ecKuX UCCIeN0BaHUN
5 Kommuiekt mocy/isl v MpHHAUISKHOCTEHN ISl IPOBENECHUS JIA0O0OPAaTOPHBIX padoT P
6 Kommutexkt o0opymoBaHus sl KOMHATHBIX pacTeHUN Pl
7 Kommutexkt o6opymoBaHus i1 COMIEpKaHUS JKUBOTHBIX pl|
8 Jlyna pyunas P
9 Jlyna mratuBHas bl
10 Muxkpockon 1mudpoBoii Wi MEKpodoToHAcaIKa pi|
11 Muxkpockon mkonsHBIA yB.300-800 P
12 Mukpockon 1abopaTopHBIi P
13 TepmomeTp HapyKHBINA pl|
14 TepMomeTp OYBEHHBIH pl|
15 Tonomerp pl|
16 Poctomep pl|
17 HanonbHble Bechl I
PeakTHBBI M MaTepHanbl
1 KomrutekT peakTHBOB 7151 UCCIENOBATENBCKUX Pa0OT pl|
2 Komrmutekt peakTHBOB 17151 TPOGUITBHOTO YPOBHS pl|
1. MOJEJIHM
Mogean o0beMHbBIE

1 Mogenu HBETKOB Pa3IUYHBIX CEMEHCTB I
2 Habop «IIpoucxoxaeHne 4enoBeKa pi|
3 Habop moneneit opraHoB uenoBeka P
4 Topc uenoseka pi|
5 Tpenaxxep A okazaHHUsI EPBOM TTOMOIIN




Moaesu ocTeoorn4ecKue

Ckerner uenoBeka pa300opHBIT

=

CkeleTbl NO3BOHOYHBIX JKHBOTHBIX

w

Uepen uenoBeka pacuieHEHHBIN

Mopenu penbedHbie

Je30KCHpUOOHYKIIENHOBAsT KUCIOTa

HaGop Moneneli 1o CTpOSHUIO 0ECIIO3BOHOYHBIX JKUBOTHBIX

Habop moneneii mo anaTOMUM pacTeHui

Habop Mopnerneii o CTpOSHHUIO OPraHOB YellOBEKa

QP WINF-

MM MMM

Hab6op mopnerneti Mo cTpOEHHIO TTO3BOHOYHBIX J)KUBOTHBIX

Mooenu-annaukayuu (111 pabOThI HA MATHUTHOMN JIOCKE)

I'eneruka yenoBeka

KpyroBopoT OMOTreHHBIX 3JIEMEHTOB

Muto3 1 Melo3 KIETKU

OCHOBHBIE T€HETUYECKUE 3aKOHBI

PaszMHOXEHME pa3TUYHBIX TPYIII pacTeHui (Habop)

CtpoeHne KIIeTOK pacCTeHUH U JKHBOTHBIX

Tunuyabsie OMOIEHO3BI

Luxmpl pa3BUTHS TAapa3sUTHIECKUX depBel (Habop)

OO N[OOI |WIN|-

===l

OBOJIONUS PACTEHUH W )KHBOTHBIX

Myasixu

=

g

[TmomoBeIE TEa MUIATIOYHBIX TPHOOB

N

la)

[To3BoHOUYHEIC )KHBOTHEIE (HA0Op)

la)

Pe3ynbTarel HCKyCcCTBEHHOTO 0TOOpa Ha MPUMEPE TII0JI0B KYIbTYPHBIX PACTeHUN

2. HATYPAJIBHBIE OFBEKTbI

T'epoapuu, vmrocTpupyromme Mop(}oIornaeckne, CACTEMAaTHIESCKAE PU3HAKN PACTCHU, P
9KOJIOTHYECKHE OCOOCHHOCTH Pa3HBIX TPYIIT

BnaxHble npenapaTbl

a)

BryTpenHnee cTpoeHme 70360H0UHbIX KUBOTHBIX (ITO KJIACCAM)

N[

CrpoeHue ri1aza MIICKOIHTAIOIIETO P

Mukponpenaparbl

Habop MukpomnpemnapaTos o 6oranuke (pod)

Habop MukpomnpemnapaTos o 30oim0oruu (Tipod)

Habop MukpomnpemnapaTos 1o o01eit ononoruu (6a30BbIi) P

Hab6op mukpormnpemnapaTos 1o obriel oronorun (pod. )

QB WIN|F-

Hab6op muxpomnpemnapaTos o pasaeny «Pacrenus. bakrepun. ['puosr. JlnmaiHukm» P
(6a30BEIit)

[op}

a)

Habop mukpomnpemapaTos 1o pazaeny «YemoBek» (6a30BbIil)

~

Hab6op mukpomnpemnapaTos 1o pazaeny »KnuBoTHbIe» (6a30BbIiN) P

Konuaexkuun

Bpenutenu cenbCKOX03SIMCTBEHHBIX KYJIbTYP P

Hckomaemele pacCTCHUs U KUBOTHBIC

Mopdo-sKonornyeckue aJanTauyd OpraHu3MOB K cpenie oouranus (hopma, OKpacka 1 mp.)

7KuBble 00bLeKThI

1. KomHaTHbIe pacTeHHs M0 IKOJIOTHYEeCKHM IpPynnam:

Tpormqecmxle BJIA>XKHBIC JIECA

Braxxusie cyOTpoOnuku
Cyxue cyOTpOonuKu

HYCTBIHI/I 1 NOJIyNIyCTbIHU

BO}_IHBIG pacTeHuA

2. becno3BoHOYHbBIE KHBOTHbIE (co;[epmaTcsI npu CO6J'IIO).'[€HI/II/I CaHUTAPHO-TUTUCHUYCCKUX HOpM)




IIpocreiimue

Yepsu

Hacexomzle

AlwINE

Monnrocku

3. Iozeéonounsie rHcugommupie (CONSPHKATCS NPU COOMIOACHUY CAHUTAPHO-TUTUEHHUYECKUX HOPM)

MutexonuTaromye (XOMsIKH, MOPCKHE CBUHKH )

PBI0BI MECTHBIX BOJIOEMOB

AKBapUyMHBIC PHIOBI

©|lm ~N|o

Menkue nepuue ITHUIBI, BOJJHUCTBIC ITOITyTran

9.9KCKYPCUOHHOE OBOPYAOBAHME (ucnonvzyemcs na epynny yuawuxcs)

bunokin

[Nanka repbapHas

[pecc repbapHsbIit

Pynerka

Cayox BOIHBII

CavyoK PHTOMOJIOTHYECKHI

N[OOI RIWIN|F-

CoBok JUJIsI BbIKAIIbIBAHHU A paCTeHI/Iﬁ

jom | Jom | Jem § Dy Rem] fum D=

10.CIIENAJIM3NPOBAHHAS YYEBHASI MEBEJIb

=

JTocka ayuTOpHas ¢ MATHUTHOM MTOBEPXHOCTHIO M C TIPUCIIOCOOIEHUSAMHY [T KPETUICHMSI
Ta0JIUIIL, KapT

Cron 1eMOoHCTpaIMOHHBIH

Cton MUChbMEHHBIN I yauTens (B TaO0OpPaHTCKOM )

Cron nmpenapaTopckuii (B 1a00paHTCKOI)

Cronbl IByXMeECTHBIE TaOOpaTOPHBIE YUEHHUECKHE B KOMILIEKTE CO CTYIIbSIMH

Cryn i yauTens

CTOJ KOMITBIOTEPHBII

IToxcraska g TCO

OO N[OO|OR|WIN

[Ixadb1 ceKITMOHHBIC 1T 000PYI0BaAHUS

-
o

PakoBuHa — Molika

[
[

Cymmiika Ay mocy sl

-
N

CTeHabl DKCIIO3UIIMOHHBIE







	ТЕМАТИЧЕСКОЕ ПЛАНИРОВАНИЕ

		2024-04-10T15:51:15+0700
	МУНИЦИПАЛЬНОЕ АВТОНОМНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ СРЕДНЯЯ ОБЩЕОБРАЗОВАТЕЛЬНАЯ ШКОЛА № 35 Г. ТОМСКА.




