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MNOSICHUTEJIBHAS 3AITUCKA

IIpu pazpaGoTke mporpaMMmsl Mo OGUOJIOIMH TEOPETHUECKYIO OCHOBY JUIsl ONPENENIEHUS MTOAX0A0B K (POPMUPOBAHUIO COJEPKAHUS YUEOHOTO
npenmera «buonorusiy cocraBwim: KoHuentyaiabHble mojoxeHuss GI'OC COO o B3auM0OOYCIOBIEHHOCTH IICNICH, COACpIKaHUS, PE3yIbTaTOB
o0yueHHst U TpeOOBaHUH K YPOBHIO IOJATIOTOBKU BBITYCKHHMKOB, IOJOXEHHUA 00 OOIIMX LENAX M NPUHLMIIAX, XapaKTEPU3YIOLIMX COBPEMEHHOE
COCTOSIHME CHUCTEeMbI cpenHero obmiero odpasoBanus B Poccuiickoit denepanmu, a Taxke MOIOXKEHUS O crieHUHUKe OHONOTHH, €€ 3HAUYCHUH B
NIO3HAHUU JKUBOM IPHUPOJBI M OOECHEUYEHUHM CYILECTBOBAHUS uesoBeuecKoro oodmectBa. CoOrjacHO Ha3BaHHBIM IOJIOKEHMSIM, OIPEEsICHbI
OCHOBHBIE (DYHKIIUH MTPOrPaMMBI 110 OMOJIOTHH U €€ CTPYKTYpa.

IIporpamma mo Ouonoruu Ha€r NIpeAcTaBIeHUE O LensAX, 00 oOmed crparernu OOydeHHUs, BOCIUTAaHHUS M PA3BUTUSA OOYYaIOLIMXCS
cpeacTBaMu ydeOHoOro npeamera «buonorusy, onpenenser 00s13aTenbHOE MPEAMETHOE COIEpKaHUE, €r0 CTPYKTYPY, paclpeiesieHue 1Mo pa3aeiam u
TeMaM, PEeKOMEHIyEMYIO MTOCIIeI0BaTEeIbHOCTh N3yUEHHs yUeOHOro MaTepuaa ¢ yu4éToM MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKU
00pa3zoBaTeNbHOIO MPOIecca, BO3PACTHBIX OCOOEHHOCTEH 00yJarOIINXCS.

B nporpamMme mo OMOJIOTMM TakXe YUYUTHIBAIOTCS TpPeOOBaHUS K IUIAHHUPYEMBIM JIMYHOCTHBIM, METAlpeAMETHbIM M MPEAMETHBIM
pesynpTaraM oOy4deHHs B (DOPMHUPOBAHMHM OCHOBHBIX BHJIOB YYEOHO-ITO3HABATEIBHOH JEATENbHOCTH/Y4eOHBIX IEHCTBHI OOydYalOMIMXCS I10
OCBOCHMIO COJIEPKaHMsI OMOJIOrMYECKOro 00pa30BaHMs.

B mporpamme o 6uonorun (10—11 xmaccel, 6a30BbIi YpOBEHB) pealn30BaH MPUHIIHI IPEEMCTBEHHOCTH B U3yUeHHH OMOJIOTHH, Oiaromapsi
4yeMy B HEH NmpocMaTpuBaeTCsl HAIPABIEHHOCTb HA pa3BUTHE 3HAHMM, CBA3aHHBIX C (POPMHUPOBAHUEM €CTECTBEHHO-HAYYHOTO MHPOBO33pPEHMUS,
[ICHHOCTHBIX OPHEHTAIM{ JIMYHOCTH, SKOJOTUYECKOTO MBINUICHUS, MPEICTABICHUNA O 370POBOM 00Opa3e KM3HH M OCpeKHBIM OTHOIICHHEM K
OKpy>karouiei npupojaHoi cpene. I[loaromy Hapsany ¢ u3ydeHueM oOIIEOMOJIOrMYECKUX TEOpPHM, a TakkKe 3HAaHUH O CTPOEHMHU KUBBIX CHCTEM
pa3HOro paHra M CYIIHOCTH OCHOBHBIX NPOTEKAIONMX B HHUX IMPOIECCOB B MpPOTrpaMMe MO OWOJOTHH YAENCHO BHUMAaHHE HCIOJIH30BAHUIO
MOJYYEHHBIX 3HAHUM B MOBCEJHEBHOM JKM3HU JAJs pEeIeHUs NMPHUKIATHBIX 3a]ad, B TOM 4HcCie: MPO(QUIAKTUKHA HACIEICTBEHHBIX 3a00JeBaHUN
YeJI0BeKa, MEIUKO-TEHETHYECKOI0 KOHCYJIbTHPOBaHMS, OOOCHOBAaHHUS 3KOJOTHYECKH LEIeCOO00pa3sHOro MOBEJIEHUS B OKpPY)Karolled MpUpOJHOU
cpezie, aHaJIn3a BIUSHUS XO35HCTBEHHON NesTeIbHOCTH YeJIOBeKa Ha COCTOSTHUE MPUPOIHBIX M HCKYCCTBEHHBIX AKOCUCTEM. Y CHIIEHHE BHUMAHU S K
MPUKJIQJHON HANPABICHHOCTH Y4eOHOTO TpeaMeTa « bHoorusy MpoIuKTOBaHO HEOOXOAMMOCTBIO 00ECTICUeH sl YCIOBHIA /ISl pEIIeHUs] OAHOHN 13
aKTyaJbHBIX 3aJad ULIKOJBHOIO OMOJIOTHYECKOro OO0pa3oBaHMs, KOTOpas TMpenanojaraeT (GopMupoBaHHE Y OOYyYarOMIMXCSl CIIOCOOHOCTH
Q/IalITUPOBATHCS K U3MEHEHUSIM JITMHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MHpA.

buonoruss Ha ypoBHe cpenHero oduiero oOpa3oBaHusl 3aHMMaeT BaxHoe Mecto. OHa obecrednBaeT (OPMHUPOBAHUE Yy OOYYAIOLIMXCS
NPEJCTAaBICHUN O HAYYHOH KapTHHE MHpa, paciupseT W o000miaeT 3HaHUS O KUBOW NpHpOJE, €€ OTIMYUTEIBHBIX NMPH3HAKAX — YPOBHEBOMH
OpraHu3alluK U BOJIOINH, CO3MaET YCIOBUS JUISA: TIO3HAHUS 3aKOHOB >KMBOM NPUPOBI, (POPMUPOBaHUS (YHKIMOHAIBHON IPaMOTHOCTH, HABBIKOB
3JI0pOBOTO U 6€30MacHOr0 00pa3a KU3HH, IKOJIOTMYECKOT0 MBIIIIEHHUS, IEHHOCTHOTO OTHOUIEHMSI K KUBOM MPUPOJIE U YETOBEKY.

Bosbioe 3HaueHue OMONOTMS HMMEET TaKkKe Ui PELIeHHs BOCIUTATENbHBIX M Pa3BHUBAIOLIMX 33734 CPeIHEro oouero odpa3zoBaHMus,
conpanm3anuu odydvaronuxcsi. M3ydyenne Omonormm oOecrieuyrBaeT YCIOBHS Il (OPMHUPOBAHUS HHTEIICKTYAIbHBIX, KOMMYHUKAIIHOHHBIX W
UH(POPMALIMOHHBIX HABBIKOB, 3CTETHYECKOW KYJIBTYpbI, CIIOCOOCTBYET HHTErpAllMM OWOJIOTMYECKUX 3HAHUM C NPEJCTAaBICHUSMHU M3 APYTHX
y4eOHBIX MPEIMETOB, B YACTHOCTH, (PU3UKU, XUMHUH U Teorpaduu. HazpaHHble MO0XKeHUS O MpeAHa3HAueHUU yueOHoro mpeamera «buonorus»
COCTaBHJIM OCHOBY JIJIsl ONIPEAETICHHS MTOJIX0A0B K OTOOPY M CTPYKTYPHUPOBAHHUIO €r0 CO/IEPIKaHUsL, IPECTaBICHHOTO B IIPOrpaMMe Mo OHOJIOTHH.



Otb6op comepxkanusi yueOHOTO TpeameTa «buonorus» Ha 6a30BOM ypOBHE OCYIIECTBIEH C MO3HMIHNA KYJIHTYPOCOOOPA3HOrO MOAXO0a, B
COOTBETCTBUH C KOTOPHIM OOYYarOIIUECs TOJKHBI OCBOUThH 3HAHHS M YMEHUs, 3HAUUMbIC 11 JOPMHUPOBAHUS OOIIEH KyJIbTYpPbI, ONPEACISIONINE
aJICKBaTHOE TMOBEJICHUE YEIOBEKa B OKPYXKAIOIIEH MPUPOJHON cpesie, BOCTPEOOBAHHbBIC B MOBCEAHEBHOM JKU3HU M MPAKTUYCCKON JCSTEIBHOCTH.
Ocoboe MecTo B ATOW CHUCTEME 3HaHWI 3aHMMAIOT 3JEMEHTHI COJIEPXKAHHS, KOTOPBIE CITy>)KaT OCHOBOHW it (DOPMUPOBAHHS TPEACTABICHUI O
COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTHHE MHpa M LIEHHOCTHBIX OPUCHTALUAX JUYHOCTH, CIIOCOOCTBYIOIIUX T'yMaHHU3aI[MH OHOJOTHYECKOTO
o0OpasoBaHwUsl.

CTpyKTypHUpOBaHHE COJCpXaHUs y4eOHOTr0 Marepuaja B MPOrpaMMme MO0 OHMOJIOTHH OCYIICCTBICHO C YYETOM MPHOPUTETHOIO 3HAUCHUS
3HaHUH 00 OTIMYUTEIHHBIX OCOOCHHOCTSIX YXHBOW MPHUPOJIBI, O €€ YPOBHEBOW OpPraHU3allMHd M 3BOJIIONHMU. B COOTBETCTBHM C 3TUM B CTPYKType
yueOHOro npeaMera «brosorusy BbIIEICHBI CACIYIOIINE COACpPIKATeIbHbIC THHUN: «Bbronorus kak Hayka. MeTobl HAy4HOTO Mmo3HaHus», «Kinetka
Kak OuoJyioruveckas cuctemay», «OpraHu3m Kak OMOJIOTHYecKas cuctemMay, «CucreMa i MHOT0OOpa3ue OPraHuvYecKOro MUpPay, « IBOJIOLIUS KUBOM
OPUPOBD, «DKOCUCTEMBI U TIPUCYIIHE UM 3aKOHOMEPHOCTH.

Lenp wu3yuenust ydeOHOro mnpemmera «buonorus» Ha 0a30BOM YpPOBHE — OBJIQJICHUE OOYYAIONIMMHUCS 3HAHHSIMU O CTPYKTYpHO-
(GYHKIIMOHAIBHON OpraHU3alMy XHBBIX CHCTEM Pa3HOr0 paHra W MPUOOPETEHHUE YMCHHU HCIOIB30BaTh 3T 3HAHUS JIUIS TPAMOTHBIX JCHCTBHUI B
OTHOIIEHUH 00BEKTOB YKUBOH MPHUPOJIBI U PEHICHUS PA3IHYHBIX KU3HEHHBIX TPOOIIEeM.

JIoCTKEHHE 1Ie)TH U3yUYeHHs yueOHOTO npeameTa «brosorus» Ha 6a30BOM ypoOBHE 00CCIICUUBACTCS PELICHUEM CIICAYIOIINX 3a/1a4:

OCBOCHHE OOYYAIOLIMMHKCS CHCTEMbl 3HAHUWA O OWOJIOTHYECKUX TEOPHUSX, YUCHHUSX, 3aKOHAX, 3aKOHOMEPHOCTSX, TMIIOTE3aX, MpaBHIIaX,
CITy’)KallluX OCHOBOHM il (DOPMHUPOBAHMSI MPEACTABICHUI O €CTECTBEHHO-HAYYHON KapTHHE MHpa, O METOJaX HAY4YHOIrO IO3HAHHUsS, CTPOCHUH,
MHOT000pa3iu M OCOOCHHOCTSX JKUBBIX CHUCTEM Pa3HOTO YPOBHS OpraHW3allMM, BBLIAIOLIMXCS OTKPBITUAX W COBPEMEHHBIX HCCIICJIOBAHUSX B
OuoJIoruy;

dbopmupoBaHre y 00yUYarOMIMXCsl TIO3HABATEIIbHBIX, HHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH B MPOIIECCE aHAN3a JaHHBIX O MyTAX
pa3BUTHS B OMOJIOTMH HAYYHBIX B3UIAI0B, HICH M MOIX0I0B K U3YUYCHHIO KHUBBIX CUCTEM PAa3HOTO YPOBHS OpraHU3alluu;

CTaHOBJICHUE Yy OOydYaroImuxcs oOmIel KyJlbTyphl, (YHKIIMOHAIHLHONW TPAMOTHOCTH, PAa3BUTHE YMEHHI OOBSCHSITH U OIICHUBATH SIBIICHUS
OKPY’KaIOIIero MUpa >KUBOM MPUPO/IbI HA OCHOBAHUH 3HAHUH W OIIBITA, MOJYYEHHBIX MTPH U3YYEHUH OHOJIOTHH;

dbopmupoBaHUe Y 00yUYaIONIMXCS YMEHUH MIUTIOCTPUPOBATh 3HAYCHHE OMOJIOTMYECKUX 3HAHHMN B MPAKTUYCCKOW JESITEIHLHOCTH YEIOBEKa,
Pa3BUTHH COBPEMEHHBIX MEIUITMHCKMX TEXHOJIOTHH U arpOOHOTEXHOJIOTHIA;

BOCIUTaHHE YOEKIEHHOCTH B BO3MOXHOCTH IO3HAHHUS YEIOBEKOM >XHBOW MPUPOIBI, HEOOXOJAUMOCTH OEpeKHOTrO OTHOIICHUS K HEW,
COOJTIOICHHSI STHUECKUX HOPM IPH MTPOBEACHUN OHOJOTHUECKUX UCCIICTOBAHHMIA,

OCO3HAHHME IIEHHOCTH OWOJIOTMYECKUX 3HAHWKM JUISl TIOBBIMICHHWS YPOBHS SKOJIOTMYECKOH KYJBTYpBI, Ui (OPMUPOBAHUS HAYYHOTO
MHPOBO33PEHHUS;

MPUMEHEHHE PHOOPETEHHBIX 3HAHUI U YMEHUH B MOBCETHEBHOM YKU3HU JJIsl OIICHKH TOCJICACTBUN CBOCH JESITEIBHOCTH 110 OTHOIICHHUIO K
OKPY’KaOIIEH cpefie, COOCTBEHHOMY 3/I0pPOBbIO, 000CHOBAHHUE M COOTIOICHUE MEP MPOPUIAKTUKHN 3a00JICBaHUIA.

B cucreme cpemnero odmiero oopasoBanus «buonorus», usydaemas Ha 0a30BOM ypOBHE, SIBJISIETCS 0053aTE/IbHBIM yUEOHBIM MPEAMETOM,
BXOJISIIIIAM B COCTaB MpeAMeTHOM 001acti « EcTecTBeHHO-HAayUHBIE TIPEIMETHD).



Jlnst m3yueHust 6Mooruy Ha 6a30BOM YpOBHE CpeAHero odriero oopasoBanus otBoautcsa 68 yacos: B 10 kimacce — 34 yaca (1 yac B Hezenio),
B 11 kimacce — 34 vaca (1 yac B Hezemo).

COJAEPKAHUE OBYYEHUSA 10 KJIACC
Tema 1. buojsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTMH C OOIIECTBEHHBIMH, TEXHUYECKHMMH M JAPYTUMH €CTECTBEHHBIMH HayKaMH, (HIOCOpHUEH, STUKOM,
ACTETUKOM U paBoM. Pois 6uonoruu B popMupoBaHUN COBPEMEHHON HayYHOU KapTHHBI Mupa. CrucreMa OMONIOrHYeCKUX HayK.

Metoabl TMO3HaHMA JKMBOM MPHPOJBI (HAOMIOAEHHE, SKCIEPUMEHT, OINUCaHWe, H3MEepeHHe, KIACCU(PHUKAIMI, MOJCITUPOBAHHE,
CTAaTUCTUYECKass 00pabOTKa JaHHBIX).

JdemoHcTpaumnu:

Hoptpetsl: Y. Hapun, I'. Mennens, H. K. Konbuos, JIxx. Yorcon u ®@. Kpuk.

Tabnuis! u cxeMbl: «MeTo/ bl TO3HAHUS KUBOM IPUPOBD.

JlaGopaTopHble H NpaKTH4YecKne padoThbi:

[Ipaktuueckas padota Ne 1. «Mcmonap30BaHue pa3InyHbIX METOAOB MPU U3YUYECHUU OMOJIOTUUECKUX 0OBEKTOBY.
Tema 2. JKuBble cuCTEMbI M UX OPraHU3aIUA.

J’Kussbie cucteMbl (OMOCHUCTEMBI) Kak MpeaMeT u3ydeHus: onosoruu. OTINYMe JKUBBIX CUCTEM OT HEOPTAHUYECKOM MPUPOJIBI.

CaoiicTBa OuocHCTeM U MX pa3HOOOpaszue. YPOBHU OpraHu3aluyd OMOCUCTEM: MOJICKYJSPHBIN, KJIETOYHBIM, TKAaHEBbIN, OpraHU3MEHHBIH,
MOMYJISILIMOHHO-BUI0BOM, YKOCUCTEMHBIH (OMOTeo1eHOTHYECKUI), OnOChEepHBI.

JdemoncTpanum:

Tabnuiie! u cxeMbl: « OCHOBHBIE IPU3HAKY JKU3HUY», « Y POBHHM OpraHU3alluy KUBON PUPOIBDY.

Ob6opynoBanue: moaens Moiekyis JJHK.
Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHHUE KJIETKH.

XHUMHYECKUHN COCTAB KJIETKH. XUMHUECKHUE 3JIEMEHTHI: MAKPOAJIEMEHThI, MUKPO3JeMEHThI. Bosla 1 MUHepaibHbIE BEILIECTBA.

@OyHKIMH BOJbI U MUHEPAIBbHBIX BELIECTB B KieTke. [loanepxanne ocMoTHUecKoro 6anaHca.

benku. CoctaB u ctpoeHue 0e1KoB. AMHHOKHCIOTH — MOHOMEpHI OekoB. HezamMeHnMbIe U 3aMEHUMbIe aMHHOKHCIOTHI. AMHUHOKHUCTIOTHBIH
cOCTaB. YPOBHU CTPYKTYpPbI OETIKOBOM MOJIEKYJIbI (IIEpBUYHAS, BTOPUYHAsL, TPETUYHAS U YETBEPTHUYHAS CTPYKTYpa). XMMHUUECKHE CBONCTBA OEIKOB.
buonornueckue GpyHKIUU OEIKOB.

®depmeHTH — Ounosiormueckue katanmszaTopbl. CTpoeHWe (epMeHTa: aKTUBHBIM IEHTp, cyOcTpaTHas crnenupudHocTtb. KodepmeHTHI.
Buramunbl. Otnnans GepMeHTOB OT HEOPTraHMYECKUX KaTalu3aToOpOB.

VYrieBonbl: MOHOCaxapuIbl (TIIOKO03a, prbo3a U 1e30KCUprbd03a), Arucaxapuasl (caxapos3a, JJaKT03a) U MoJucaxapuasl (Kpaxmai, TIIHKOTEH,
eJUTI0103a). bruonornueckue GpyHKIUHN yTIeBOIOB.

Jlununel: Tpurnuuepuasl, ¢ochomunuabl, crepouabl. ['napodunbHO-rUAPOPOOHBIE cBOMcTBA. buonormueckne QyHKIUN JIUIINOB.
CpaBHeHUE YIIIeBOJOB, OEIKOB U JIMITUI0B KAaK UCTOYHUKOB YHEPTHH.




Hyxnennoseie kucnotsl: JJHK u PHK. Hyxkneoruasl — moHomepsl HykiIenHOBBIX kucioT. Ctpoenue u ¢ynkumu JHK. Ctpoenue u
¢bynkuuu PHK. Buast PHK. AT®: crpoenue u dyHKINH.

[uTonorus — Hayka o kierke. Kinetounas teopust — mpuMep B3auMOJCHCTBUS Ui U (PaKTOB B HAyYHOM IMO3HAHMU. METONbl M3YUYECHHUs
KJIETKH.

Knerka xak nenoctHas xuBas cucrema. OOIue MpU3HAKKA KIIETOK: 3aMKHYTas HapykHas mMemOpana, moiekyisl JIHK kak remermueckuit
amnmapar, cucreMa CuHTe3a Oenka.

Tumbl KIETOK: 3yKapuoTHyeckas U npokapuoTHueckas. OCOOCHHOCTH CTPOSHHS MTPOKAPUOTHUYECKON KieTKu. KieTounas creHka OakTepuid.
Ctpoenue sykapruoTudeckor KiieTku. OCHOBHBIC OTJIMYUS PACTUTEIHLHOM, )KHBOTHON M TPUOHON KJIETKH.

[ToBepXHOCTHBIE CTPYKTYPBI KIETOK — KJIETOYHAsl CTEHKA, TJIMKOKAIHNKC, X pyHkiun. [Tnasmarudeckas memOpana, e€ cBoiicTBa M (DyHKITHH.
[utonnasma u e€ opranouasl. OnHomemOpanHbie opranou sl kinetku: JIIC, annapar [N'onabmku, mu3ocomsl. [lomyaBTOHOMHBIE OpraHOUIBI KIETKU:
MUTOXOHJIpUM, IUIacTUAbl. lIpoucxokaeHue MHUTOXOHApUNH M miuacTud. Buasl muiactua. HememOpaHHbIE OpraHoufbl KJIETKU: PUOOCOMBI,
KJIETOUYHBIN LEHTP, LICHTPUOJIH, PECHUYKH, KTYTUKH. DYHKIIMY OPTaHOMJ0B KIETKH. BKitoueHus.

SAnpo — perynaropHbiil HeHTp KieTku. CTpoeHue aapa: saepHas o00JiouKa, KapuoIia3Ma, XpOMaTuH, SJIPBIIIKO. XpOMOCOMBI. TpaHcnopt
BEILECTB B KJIETKE.

HMemoncTpanuu: Iloprtpersr: A. JleBenryk, P. I'yk, T. llIBann, M. lllnetinen, P. Bupxos, Ix. Yorcon, ®. Kpux, M. Yunkuuc, P. ®panknun, K.
M. bap.

Jlnarpammbl: «Pacnpesienenre XMMHUUECKUX 3JIEMEHTOB B HEXXHUBOU MpUpoie», «Pacnpenenenre XMMHUUECKUX 3JIEMEHTOB B KUBOM MPUPOE».
Tabmuiel u cxembl: «llepuoanueckas Tabnuna XUMHUYECKHX 3JIeMEHTOB», «CTpoeHHe MOJeKyJbl Boab», «buocunre3 Oenka», «CTtpoeHue
MOJIeKYyJIbl Oernka», «Ctpoenue ¢epmenta», «Hykneunosbie kuciotel. [IHK», «Ctpoenue monekynsr AT®», «CTpoeHHE 3yKapHOTHUECKOM
KIIETKN», « CTpOEHHE KUBOTHOM KIIETKN», « CTPOEHNE PaCTUTEIBHON KIETKW», «CTpOeHHE MPOKApUOTHYECKOM KIETKN», « CTpOEHHE sApa KIETKN»,
«YTHeBoIbI», «JINTTHIBD).

OO6opyioBaHMe: CBETOBOH MHKPOCKOI, 0OOpYJOBaHUE [Jsl MPOBEICHHs HAONIOJCHMH, U3MEpEHU, SKCIEPUMEHTOB, MHUKpONpenapaThl

PACTUTENbHBIX, )KUBOTHBIX M OaKT€pHAJIbHBIX KIIETOK.

JlabopaTopHbIie U IpaKTHYeCKHe PadoThI:

Ne 1. «M3yuenue kaTanuTU4YECKONH aKTUBHOCTH (PEpMEHTOB (Ha MpUMeEpe aMuiIa3bl U KaTajlas3bl)».

Ne 2. «M3yueHue cTpoeHus KIETOK paCTeHU, KUBOTHBIX U OAKTEpHiA O] MUKPOCKOIIOM Ha FOTOBBIX MUKPOIIpENapaTax U UX OMUCAHUE.
Tema 4. /KuzHeneATeJIbHOCTH KJIETKH.

OOMeH BeecTB, WM METa0oaM3M. AcCUMMIALUS (TUIACTHYECKUI OOMEH) M JAUCCUMMIISIMS (SHEpreTHyeckuid oOMeH) — JIBe CTOPOHBI
€AMHOrOo mpolecca Meradonusma. Poib 3aKOHOB COXpaHEHUS BEIIECTB U YHEPTUH B IOHUMAaHUHU METa00IM3Ma.

Tumnbl oOMeHa BelecTB: aBTOTPO(HBIN U reTepoTpodHbId. Posib hepmMeHTOB B 00MEHE BEIIECTB U MPEBPALICHUN YHEPTUH B KIIETKE.

®dortocuntes. CBeToBast U TeMHOBas ¢a3bl porocuHTes3a. Peakuu gorocunreza. DPPeKTUBHOCTh PoTOCHHTE3a. 3HaUeHUEe (OTOCUHTE3a AJIs
KU3HU Ha 3emiie. BnusHue ycrnoBuii cpeapl Ha GOTOCHUHTE3 U CIIOCOOBI MOBBIICHHS €r0 MPOIYKTUBHOCTH Y KYJIbTYPHBIX PAaCTEHUH.

XeMocuHTe3. XeMOCUHTE3UPYIoNIHe OakTepun. 3HAUeHHEe XEMOCHHTE3A JJIs )KMU3HU Ha 3emiie.




DOHepreTuyeckuii 0OMeH B KieTke. Paciiensenue BemecTB, BhIICICHUE U aKKyMYJIHPOBAaHUE SHEPTHH B KJIETKE. JTalbl YHEPTeTHUYECKOTO
oOmena. ['nmuxonu3. bpoxenue u ero Buabl. Kucimopoanoe okucieHwe, WiM KieToyHoe Abixanue. OxuciurensHoe (ochopuinpoBaHHe.
O} PeKTUBHOCTD IHEPTreTHIECKOTO 0OMEHa.

Peakniun marpuunoro cunresa. I'enerndeckas nandopmanusa u JJHK. Peanu3zanus renernueckord nHGOpManuy B KiIeTKe. [ eHeTHUIeCKui Ko
u ero cpoiictBa. Tpanckpumnuus — MaTpuunbiii cuate3 PHK. Tpancisiiuus — 6uocunte3 6enka. Dramnsl Tpancasiuud. KonupoBanue aMHHOKUCIIOT.
Pons pubocom B OnocuHTEe3€e OemKa.

Hexnerounsie Gpopmbl xku3HU — BUpYCHL. Mcropust oTkpbiTus BupycoB (/1. WM. Banosckuii). OcoOEHHOCTH CTPOCHUS M KU3HEHHOTO IIHKJIa
BUpycoB. bakrepuodaru. bone3nu pacreHuil, *KUBOTHBIX U YEJIOBEKA, BhI3bIBa€Mble BHUpycamu. Bupyc mmmyHonedunurta yenoseka (BUY) —
B0o30yutenb CIIM/la. ObpaTHas TpaHCKpHUNIHS, peBepTaza u uHTerpasa. [IpodunakTika pacnpocTpaHeH!s BUPYCHBIX 3a00JICBaHUH.
HemoncTpaumu: Ioprpersl: H. K. Konsuos, [. Y. UBanoBckuii, K. A. Tumupsses.

Tabmumet ¥ cxembl: «Turbel mutanusy, «Metadbonu3my, « MUTOXOHAPHUSY, « DHEPTETHUSCKUN 00MEeH», «Xioporacty, «PorocuaTesy, «CTpocHHe
JHK», «Ctpoenue u (pyHKIMOHMpPOBaHUE TeHay, «Cunrte3 Oenka», «['eHetnueckuit ko, «Bupyce», «bakrepuodarn», «CTpoeHre U KU3HEHHbIH
ki Bupyca CIIN/la, 6axrepuodara», «Permmukanus JHK».

O6opynoBanue: mogenu-anmuinkanuu «Y neoenue JJHK u tpanckpunius», «buocunres 6enka», « CTpoeHHe KIETKW», MoJelb cTpykTypbl JJHK.

Tema 5. PasMHoO:KeHHe U MHANBHIYaJIbHOE Pa3BUTHE OPraHU3MOB.

Krnerounslii iy, uam >kM3HEHHBIA LUK KieTku. MuTepdasza u mutos. Ilponeccsl, npoTekatonue B untepdase. Pemnukanusa — peakius
marpuunoro cuate3a JJHK. Ctpoenune xpomocoM. XpoMOCOMHBIN HAa0Op — KapHOTHIL JIMIUIOMIHBIA M TalUIOMJHBIA XPOMOCOMHEIE HAOOPHI.
Xpomatuasl. L{lutonornueckue OCHOBbI Pa3MHOKEHUS U MHIMBUIyaIbHOTO PA3BUTHUSI OPTaHU3MOB.

Henenue knetku — Mmuto3. Ctanuu mutosa. [Iporeccsl, mpoucxoasiiue Ha pa3HbIX CTaAUSIX MUTO3a. buonoruueckuii CMbIC MUTO3A.

[Tporpammupyemasi rudesb KJIETKU — aloITo3.

@®opMbl pa3MHOXKEHMSI OPraHU3MOB: Oecronoe M 1mosnoBoe. Buapsl Oecrnosioro pa3MHOMKEHUS: JI€JIeHHE HaJlBO€, NMOYKOBAaHUE OJHO- U
MHOT'OKJIETOYHBIX, CIIOPOOOpa30BaHKE, BETETATUBHOE Pa3MHOXKeHUE. VICKycCTBEHHOE KIIOHMPOBAHNE OPraHU3MOB, €10 3HaYeHHE IS CEIEeKIIHH.

[TonoBoe pa3MHOXKEHUE, €70 OTIIMYUS OT OECIOIOrO.

Meiio3. Craguu meitosa. [Iponeccsl, npoucxoasimue Ha cragusax meiosa. [loBenenue xpomocom B Melio3e. Kpoccunrosep. buonornueckuit
CMBICJI ¥ 3Ha4E€HHE Meio3a.

I"ameTorenes — nporecc 00pa30BaHMs MOJIOBBIX KJIETOK Y KUBOTHBIX. [1010BBIE JKene3bl: CEeMEHHUKN U sMuHUKH. OOpa3oBaHUE U pa3BUTHE
MOJIOBBIX KJIETOK — rameT (crepMaTo3ou], SHIEKIeTKa) — cruepMarorene3 U oBoreHe3. OCOOCHHOCTH CTPOEHUS SWILIEKIIETOK U CIIEpMaTO30M0B.
OmnoporeBopenue. IlapreHorenes.

WnnuBuayanbHoe pa3BUTHE (OHTOreHe3). DMOpHOHAIbHOE pa3BUTHE (3MOpHOreHe3). DTanbl SMOPHOHAIBLHOTO Pa3BUTHUSL Y MO3BOHOYHBIX
KUBOTHBIX: ApoOieHue, racTpysuus, opranoreHes. IlocramOpruonansHoe pa3zButie. THUIBI TOCTIMOPUOHATIBHOTO Pa3BUTHA: MPSAMOE, HENPSIMOe
(imunHOYHOE). BiiusiHue cpepl Ha pa3BUTHE OPraHU3MOB, (GAKTOPbI, CIIOCOOHBIE BBI3BIBATH BPOKIEHHBIE YPOICTBA.

Poct u pa3zButue pactenuil. OHTOreHe3 IBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHH, CTaIuU Pa3BUTHSL.

JemoncTpanum: Tabauiel U cxembl: «DopMbl pa3MHOXKEHHUSI OPraHU3MOBY, «JIBOMHOE OIJIOJOTBOPEHHE Y IIBETKOBBIX pacTeHUi», «BereraTuBHoe
pasMHOXKEHHE pacTeHui», «/lenenue kietku Oaktepuit», «CTpoeHHE MOJOBBIX KIETOK», «CTpoeHHe XpOMOCOMBI», «KIeTOuHBIM IHKID»,
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«Permukanus JIHK», «Muto3y», «Meito3y», «IIpsmoe u HenpsiMoe pa3BuTue», «I'aMeTorene3 y MIEKOMUTAONINX U YeJIoBeKay, « OCHOBHBIE CTaJUHU
OHTOT'€HE3a».

O6opy1oBaHKe: MUKPOCKOII, MUKponpenaparsl «CriepMaTo30ubl MIEKOIUTAIOIIET0», «SIHIeKIeTKa MIeKONUTamero», «Kapuokrunes B KiIeTkax
KOpEIIKa JyKa», MarHUTHasi MoJienb-anmuinkanus «Jlenenne knerkn», monens JIHK, monens merada3Hoit XxpoMOCOMBI.

JlabopaTopHblie u npakTuyeckue padorbl: Ne 3. «HabmroneHne MuTo3a B KJIETKaX KOHUMKA KOpEIIKa JIyKa Ha FOTOBBIX MUKpOIIpenapaTaxy.

Ne 4. «M3yyenne cTpoeHuUs OJOBBIX KIETOK HAa TOTOBBIX MUKPOIIPENapaTax».

Tema 6. HacsieacTBeHHOCTH M H3MEHYHUBOCTH OPTraHU3MOB.

IIpenmer u 3apaun renetuku. Mcropus pa3Butus reHeTuku. Posib HuTonOrny 1 SMOpUOJIOrUM B CTAHOBJIEHUU T'eHETUKU. Bkian poccuiickux
U 3apyOC)KHBIX YYEHBIX B PA3BUTHE TEHETHKH. METOIbl T€HETHKH (TMOPUIOIOTMYECKHA, IUTOTCHETUYECKUN, MOJICKYJISPHO-TEHETUYECKHIA).
OcHOBHBIE T€HETUYECKHE MOHATHUSA. [ eHeTUecKas CUMBOJIMKA, UCIIOJIb3YEeMasl B CXEMax CKPELMBAaHUN.

3aKOHOMEPHOCTH HACJICZIOBaHUSl TPU3HAKOB, YycCTaHOBIEHHBbIE [. Menaenem. MOHOTHOpUIHOE CKpelIMBaHUE. 3aKOH €IMHOO0pa3Hs
ruOpu1oB nepBoro nokosieHus. IlpaBuno noMuHupoBaHMs. 3aKOH paclleIuIeHUs NMpu3HakoB. I'mmore3a uuctoThl ramer. [losHoe M HemosiHOE
JIOMUHUPOBAHUE.

JurnbpuiHoe ckpeluBaHue. 3aKOH HE3aBUCUMOI'O Haclle[IoBaHMs MpU3HaKoB. L{uToreHeTnyeckne OCHOBBI TUTMOPUAHOTO CKPEIMBAHMUS.
AHanuzupyrolee ckpeuuBanue. Vcnonb3oBaHue aHAIU3UPYIOLIETO0 CKPELIMBAHUS 1JIs ONIPEIEICHHsI TEHOTUIIa OCOOM.

CueruieHHoe HacienoBaHue npu3HakoB. PaGora T. Moprana no clenjeHHOMY HaclleZJOBaHUIO I'eHOB. HapylieHue cuemieHus TeHOB B
pe3yipTaTe KpOCCUHIOBEpPA.

XPpOMOCOMHas TEOpUS HACIIEICTBEHHOCTH. | eHeTUUeCKne KapThl.

I'enetuka nosa. XpoMOCOMHOE ONpEEIeHUE MojJa. AyTOCOMBI M ITOJOBBIE XPOMOCOMBI. ['OMOraMeTHbIE M Ie€TEpPOraMeTHbIE OPraHU3MBI.
HacnenoBanue npu3sHakoB, CLEIIEHHBIX € IIOJIOM.

N3menunBoCTh. BuAbl M3MEHUMBOCTH: HEHACIEACTBEHHAs W HACIEACTBeHHas. Poib cpeapl B HEHACHEACTBEHHOM W3MEHYMBOCTH.
XapakTepucTUKa MOIM(UKAIMOHHOW U3MEHYMBOCTH. BapuanmonHslil psa 1 BapuanmonHas kpuBas. Hopma peakiun npusHaka. KonnuecTBeHHbIe
Y Ka4eCTBEHHBIE MPU3HAKYU U UX HOpMa peakiuu. CBoiicTBa MOIU(PUKATMOHHON U3MEHYUBOCTH.

HacnenctBeHHas, MiIM TE€HOTUIIMYECKas, W3MEHYMBOCTb. KoMOMHaTHBHas H3MEHUMBOCTh. MeHo3 M MOJIOBOM Mpolecc — OCHOBA
KOMOMHATUBHOM HW3MEHYMBOCTU. MyTannoHHas u3MeH4YMBOCTh. Kilaccubukanus MyTanuil: TeHHble, XpOMOCOMHBIE, reHOMHble. YactoTa u
NPUYMHBI MyTanui. MyTarenHsle pakTopbl. 3aKOH TOMOJIOTHUECKUX PsI/IOB B HaclieAcTBeHHOU nu3meHunBocty H. M. BaBuiosa.

BresnepHas HacIeICTBEHHOCTh U N3MEHYHUBOCTbD.

I'enetnka yenoBeka. Kapuorun yenoBeka. OCHOBHbIE METO/bl T€HETUKU YEJIOBEKA: M€HEAJOrHUeCKui, OJIM3HEOBBIN, IIUTOreHETUYECKHH,
OMOXMMHYECKHH, MOJEKYJIspHO-TeHeTndeckuil. COBpeMEHHOE OMpe/ielieHne TeHOTHUIIA: MOJTHON€HOMHOE CEKBEHHPOBAaHWE, N€HOTUIIUPOBAaHUE, B
ToM uucie c¢ mnomoulbto [II[P-ananuza. HacnencTBeHHble 3a0oneBaHusi 4YellOBeKa: TEHHbIE OOJe3HH, OOJNE3HH C HACIEICTBEHHOM
MIPEeIPacIoIOKEHHOCTHI0, XpOMOCOMHBIE Oosie3HH. CoMaTudeckre U reHepaTuBHble MyTanuu. CTBoOBbIe KieTkH. [IpuHIunIbI 370poBoro odpasa
KU3HH, TUATHOCTUKHU, MPO(MUIAKTUKHA U JICYEHUS TeHEeTUYeCKHX Ooje3Hei. MeauKo-TeHeTHUeCKOoe KOHCYJIbTHPOBaHUE. 3HAYCHUE MEIUIIMHCKOM
TeHETUKU B MPEAOTBPAICHNH U JICYEHUH FeHEeTUUECKUX 3a00IeBaHUH YesIoBeKa.

JNemoncrpanuu: [Hoptpetst: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. Uerepuxos, H. B. Tumogees-Pecosckuii, H. 1. Baunos.




Tabmuibl 1 cxeMbl: «MOHOTHOPUIHOE CKPEIUBAHUE M €r0 IIUTOICHETHYECKasi OCHOBA», «3aKOH PACIHICIUICHUS U €Tr0 IIUTOr€HETHYECKasi OCHOBAY,
«3aKoH YUCTOTHI ramMeT», «luruépuaHoe ckpeuBanuey, «Lluronornyeckne OCHOBBI JUTHOPUAHOTO CKpeLIMBaHuA», « Melo3», «B3aumoaelicTeue
aJJIeNIbHBIX T€HOBY, «I'€HeTHYeCKUE KapThl PACTEHUH, )KUBOTHBIX U YEIOBEKa», «I eHeTHKa 110J1a», «3aKOHOMEPHOCTH HACJIEOBAHUS, CLIEIIJIEHHOTO
¢ nosuiom», «KaproTumsl yesnoBeka U )KUBOTHBIX», «Busl usmMmeHunBocTH», « MoauduKaoHHas H3MEHUYNBOCTbY, «HacnenoBanue pesyc-pakTopay,
«l'eHeTnka rpynn KpoBu», «MyTallMOHHAss U3BMEHYUBOCTDY.

Ob6opynoBanue: Moaenu-anmvkanun «MoHorubpunHoe ckpeuiuBaHuey, «HenonHoe poMuHupoBaHuMe», «/lUrnOpuaHoe CKpeluBaHUE»,
«ITepexkpécT XpoMOCOM», MUKPOCKOIT M MHKpomnpenapat «/[pozodumna» (Hopma, MyTanuu (GopMbl KpbUIbEB M OKpacKu Tena), repdapuii «Iopox
IIOCEBHOI.

JlabopaTopHblie U NpaKkTHYecKue padoThl:

Ne 5. «3yuenue pe3ynbTaToB MOHOTHOPUHOIO U JUTHOPUIHOTO CKPELIUBAHUS Yy IPO30(HIIbl HAa TOTOBBIX MUKPOIIpENapaTaxy.

Ne 6. «M3yuenne MOIU(PUKAITMOHHON H3MEHYMBOCTH, TOCTPOSHIE BAPUALTMOHHOTO Psi/Ia M BAPHALIMOHHOW KPUBOW.

Ne 7. «AHanu3 myTtauuii y Apo30(uibl Ha TOTOBBIX MUKpOIpenapaTax».

[Tpaktuyeckas padora Ne 2. «CocTaBiieHHE U aHAJIN3 POIOCIOBHBIX YETOBEKaY.

Tema 7. Cesiekuust oprann3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekiusi Kak HayKa W TIPOIIECC. 3apOXKIEHUE CeNIeKIMu W nomectukanus. Yuenue H. WM. BaBunoBa o 1meHTpax NpOUCXOXKICHUS U
MHOIr000pa3ust KyJIbTypHBIX pacTeHuil. LIeHTpbl NpOMCXO0XKACHUS TOMAITHUX KUBOTHBIX. COPT, HOPOA, IITaMM.

CoBpeMeHHbIE METO/bI CEJNeKUHUU. MaccoBbli M MHAMBUIYabHBIM OTOOpPHI B CEJIEKLUMU PACTEHUM M KUBOTHBIX. OIlEHKA 3KCTepbepa.
bauskoponacTBeHHOE cKkpelyBaHue — HHOpuAUHT. Yucrasa nuHusa. CkpeluBaHie YiCThIX TuHUM. ['ereposuc, umu rudbpuanas cuna. HepoacrsenHoe
ckpemyBanue — ayTopuauHr. OtnanéHHas rudbpuauzanus U e€ ycrnexu. MIcKycCTBEHHBIM MyTareHes M IMOJIy4eHHE MOJUIUIONA0B. JlocThukKeHUs
CEJICKLIUH PACTECHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonorus kak orpacip npousBojacTBa. ['eHHast nHkeHepus. Jranbl coznanus pekomOuHanTHoM JIHK u TpaHcreHHBIX opraHusmos.
Knerounas wuHxeHepus. Kietounsle KynpTypel. MEKpPOKIOHAIBHOE pa3MHOXKEHHME pacTeHuil. KiOHMpOBaHHME BBICOKONPOIYKTUBHBIX
CEJIbCKOXO035IMCTBEHHBIX OPraHU3MOB. DKOJIOrHYecKUe U 3Thueckre npobdiaemsl. MO — reHeTrnuecky MOAU(PHUIIMPOBAHHBIE OPIaHU3MBI.
Jdemoncrpanun: [loprpersr: H. M. Basunos, 1. B. Muuypus, I'. 1. Kapnieuenko, M. @. l1BaHoB.

Tabaunel u cxeMbl: kapta «lLleHTphl MPOUCXOXKACHHUS W MHOrooOpasusi KyJbTYpHBIX pacTeHui», «Ilopoasl goMamHuX KUBOTHBIX», «Copta
KYJBTYpHBIX pacTeHuit», «Otnanénnas ruOpuauzanus», «Padotsl akanemuka M. @. HBanoBay, «llomumionausy, «OO0beKTbl OHOTEXHOJIOTHMY,
«KnertouHnsle KyJIbTypsl U KIIOHUPOBaHUE», «KOHCTpyHpOBaHME U IEPEHOC TEHOB, XPOMOCOM.

O6opyoBaHue: MYyJISHKU TUI0I0B M KOPHEIUIOAOB IUKUX (POPM U KYJIBTYPHBIX COPTOB pacTeHuil, repoapuii « CenbCckoX0o3siCTBEHHbBIE PACTCHUS.
JlaGopaTopHble U NpaKkTH4YecKHe padoThbli:

Okckypeusi «OCHOBHBIE METOJbI M JOCTHIKEHHS CENIEKLMH PAcTeHUH M KUBOTHBIX (Ha CEJEKIMOHHYIO CTaHIHIO, IUIEMEHHYIO (epMmy,
COPTOUCIIBITATENbHBIA YUaCTOK, B TEIUIMYHOE XO35HCTBO, 1a00paTOPHIO arpOyHUBEPCUTETA UM HAYYHOT'O IIEHTPA)».
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Tema 1. IBoIIOIIHOHHASA OMOJIOTHS.

[IpennochuIKu BO3HUKHOBEHHSI IBOJIIOLIMOHHON TEOpUU. DBOJIIOLIMOHHAS TEOPUS U €€ MecTO B OHOJIoruu. BiusHue 3BOMIOLMOHHON TEOpHH
Ha pa3BUTHE OMOJIOTUU U JPYTUX HAYK.

CaunerenbcTBa 3BostonuU. [laneonTonornyeckue: mocnea0BaTeIbHOCTh MOSBICHHS BUOB B MMaJCOHTOJIOTMYECKOM JIETOINCH, IEPEXOIHbIE
¢dopmbl. broreorpaduueckue: cxoAcTBO U paznndne GpayH U Gprop MaTepUKOB U OCTPOBOB.

DOMOpHOIOTHYECKHEe: CXOACTBA U PA3JIMYMs SMOPHUOHOB Pa3HbIX BUIOB MO3BOHOYHBIX. CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTUYHBIE,
AQHAJIOTUYHBIEC, PYAMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYJIIPHO-OMOXMMHUECKHUE: CXOJCTBO MEXAaHU3MOB HACJIEICTBEHHOCTH U OCHOBHBIX
MeTaboIMUYECKUX MyTel y BCEX OpraHu3MOB.

OpomononHast teopust Y. JlapBuna. Ilpennoceuiku BO3HUKHOBEHMSI AapBUHU3MA. JIBUXKYIIME CHIIBI SBOJIOLUM BUIOB 1O JlapBuHY
(M30BITOYHOE Pa3MHOKEHUE TIPU OTPAaHMUYEHHOCTH PECYPCOB, HeolpeneaEHHas U3MEHUNBOCTh, 00ph0a 3a CyIleCTBOBaHUE, €CTECTBEHHBIN 0TOOD).

Cunrernueckast Teopus 3Bosonnu (CTI) u e€ 0OCHOBHbIE MOJIOKEHUS.

Muxkposomrorus. [Tonmynsius kak eTuHUIa BIIa U BOJIOLUY.

JIBmokynue cuibl ((hakTopbl) ABOJIONHUKA BUIAOB B MpUpPOe. MyTallMOHHBIN MPOIECC U KOMOWHATUBHAS M3MEHYHUBOCTH. [lomyssIiuoHHbIC
BOJIHBI U Jipeiid reHoB. V30ms1us 1 MUrpanus.

EcrecTBeHHbII 0TOOp — HanpaBISIOIIUI (GakTop BoTOIIH. DOPMBI €CTECTBEHHOTO 0TOOpA.

[IpucnocoOaeHHOCTh OPraHU3MOB KakK pe3yibTat 3Boonuu. [Ipumepsl npucnocobaeHuil y opranu3mMoB. ApoMopho3bl U UIHO0AIaN TAIIH.

Bun u Bunoo6paszosanue. Kpurepuu Buga. OCHOBHBIE ()OPMBI BUI0O00pA30BaHHS: TeOrpapuuecKoe, IKOJOTHIECKOE.

MaxkposBomtorusi. Dopmel 3BorOIUEU: GUIeTHYeCcKas, IMBEPreHTHAs, KOHBEpreHTHasI, apajuienbHas. HeoOpaTuMOCTh 3BOIONUY.

[IpoucxoxaeHne oT HeclleUAIU3UPOBaHHBIX NpeaAKoB. [Iporpeccupyromas cnenuanuzanys. AqanTuBHasi paaualus.

Hemoncrpanun: Iloprpersl: K. Jlunned, XK. b. Jlamapk, Y. lapsun, B. O. Koanesckuii, K. M. bap, 3. I'ekkens, @. Mriomiep, A.
H. Cegepros.

Tabmuiel U cxeMbl: «Pa3BuTHEe opraHu4eckoro Mupa Ha 3emiiey, «3apobIIi MO3BOHOYHBIX KUBOTHBIX», « ApXeonTepukcey», «@opmbl 60pHOBI 32
cymectBoBaHue», «EcrectBeHHblli 0TOOp», «MHOrooOpasue COpTOB pacTeHuil», «MHoOroobpasue TmMOpoJ KUBOTHBIX», «llomymsiuny,
«MyTalmoHHass U3MEHYUBOCTBY, «ApoMopdo3s», «Maunoanantamumy, «O0mas nereHepamusy, «JBuwxkymime cuibl sBomonumn», «Kapra-cxema
Mmapupyta nytemectsus Y. lapsunay, «boprda 3a cymectBoBanuey, «[IpucnocodieHHocTs opranu3MoBy, «I'eorpaduueckoe BUg000pa3oBaHue,
«IKOJIOTHUECKOE BUA000Pa30BaHUEY.

OO6opyioBaHMe: KOJIJIEKIMS HACEKOMBIX C PAa3JIMYHBIMU THUIIAMU OKpacku, HaOoOp TMI0oI0B U ceMsiH, Kosekuus «lIpumepsl 3amuTHBIX
MPUCTIOCOOICHH Y KUBOTHBIX», MOJIeTh «OCHOBHBIE HAMPABICHUS YBONIONHNNY», 00bEMHAs MoJeNb «CTpoeHUE TOJOBHOTO MO3Ta TTO3BOHOYHBIXY.
buoreorpaduyeckas kapra mupa, Komiekuus «PopMbl COXpPAaHHOCTH HMCKOIMAEMBIX XKMUBOTHBIX M pacTeHHiD», Monenb anmiukanus «llepexkpéct
XpOMOCOMY, BIaXKHbIe mpenapathl «Pa3Butue Hacekomoroy», «Pa3BuTue IATYmIKW», MHKpompenapatr «Jpo3oduna» (Hopma, myTamuu (Gopmbl
KPBUTHEB M OKPACKH TeJa).

JlabopaTopHble U IpaKkTHYeCKHe padoThI:

JLp. Ne 1. «CpaBHeHue BUIOB 110 MOP(OTOTUUECKOMY KPUTEPHIO».

JLp.Ne 2. «Onucanue npucrnocoOJIeHHOCTH OpraHu3Ma U €€ OTHOCUTENILHOTO XapaKTepay.




Tema 2. Bo3HMKHOBeHHe U pa3BUTHE KU3HU Ha 3emJie.

JloHayuHble TPEICTABICHUSI O 3apOXKACHUU >KU3HH. HayuyHble rumote3bl BO3HUKHOBEHHS XKU3HUM Ha 3emiie: aOMOreHe3 W IMaHCIEepMHUSL.
XuMHUecKasi 3BONOLUsA. AOGHMOTCHHBIM CHHTE3 OPTaHUYECKUX BEIIECTB M3 HEOPTaHWYECKUX. DKCIEPUMEHTAIBHOE MOATBEPKACHUE XUMHUYECKON
sBomonu. HavanbHble stanmbel Ouonoruyeckoit spomonuu. ['mnoreza PHK-mupa. @opmupoBanue mMeMOpaHHBIX CTPYKTYp M BO3HUKHOBEHUE
poToKIeTKU. [lepBble KIeTKN U UX 3BoJOLKA. POPMUPOBAHUE OCHOBHBIX IPYIII KUBBIX OPTaHU3MOB.

Pazputue xu3Hu Ha 3emiie mo spaM u nepuoaam. Karapxeil. Apxeiickas u npotepo3oickas 3pbl. [laneo3olickas 3pa U €€ mepuoObl:
KeMOpPUICKUI1, OpIOBUKCKHI, CHIIypUHCKUM, JEBOHCKHI, KAMEHHOYTOJIbHBIN, IEPMCKH.

Me3so3olickas 3pa 1 €€ Mepuoibl: TPUACOBBIN, OPCKUA, MEJIOBOM.

Kalino3oiickast 3pa 1 €€ nepro/ibl: MajJI€OreHOBbINA, HEON€HOBbIN, aHTPOIIOT€HOBBI.

XapakTepucTuKa KJIuMara U reoJorudeckux nporeccoB. OCHOBHBIE ATArbl SBOIIOIUN PACTUTEIHLHOTO U KUBOTHOTO MHpa. ApoMOp(O3bl Y
pacTeHuii u KUBOTHBIX. [losBIIeHUE, paclBET U BBIMUPAHUE IPYII JKUBBIX OPraHU3MOB.

Cucrema OpraHM4eCcKOro MUpa Kak OTpakeHHUe 3BOTOUUHA. OCHOBHBIE CUCTEMATUYECKUE TPYIIIBI OPraHU3MOB.

OBoNIOIMS YelloBeKa. AHTpPOIIOJIOTHS Kak Hayka. Pa3BuTHe MNpeACTaBIEHUN O NPOUCXOXKIECHUU 4YesloBeKa. MeTolbl U3y4eHHus
aHTpornoreHe3a. CXoACTBa U pa3inyuus YeI0BEeKa U )KUBOTHBIX. CHCTEMAaTUUECKOE MTOJIOKEHUE YEJIOBEKa.

JBmwkymme cuibl (pakTopbl) aHTpomoreHe3a. HaciencTBeHHass M3MEHYMBOCTh M €CTECTBEHHBIM 0TOOp. OOIIECTBEHHBINM 00pa3 KHU3HH,
W3TOTOBJICHUE OPYIUN TPY/la, MBILIJIEHUE, PEYb.

OcHOBHBIE CTaJMM W BETBH DSBOJIOIMH YEJIOBEKAa: aBCTpajonuTekd, YenoBek ymenbidd, Yenoexk mpsamoxomsauiuii, Yemosek
HeaHaepTaibckuii, YenoBek pasyMHublil. Haxonku MckomaemblX OCTATKOB, BpEeMsl CYIIECTBOBaHHUsS, 00JIACTh pacnpocTpaHEeHHs, 00BEM TOJIOBHOTO
Mo3ra, 00pa3 KU3HH, OPYIUS.

Yenoeueckue pacbl. OCHOBHBIE OOJIbIINE PACHl: €BPONEOHIHAs (eBpa3uiicKasi), HErpo-aBCTpaJOUHas (IKBaTOpHAlIbHAs), MOHTOJIOUIHAS
(a3marcko-amepukaHckas). YepTbl NpucroCcOOJIEHHOCTH NMPEACTaBUTENEH YETI0BEUECKUX pac K YCIOBUSIM CyIlecTBOBaHUsA. EAMHCTBO YenoBeueckux
pac. Kputuka pacusma.

HMemoncrpanumn: [Hoprpersr: @. Peau, JI. [Tactep, A. Y. Onapun, C. Munnep, I'. FOpu, Y. [lapBus.

Tabmuubl u cxembl: «Bo3HukHOBeHHe ConHEUHOW cuctembl», «Pa3BuTHe opraHuyeckoro Mupay», «PacturenbHas kieTkay», «KMBOTHast KiIeTKay,
«IIpokapuoTudeckas kierka», «CoBpeMeHHas CHCTEMa OpraHu4yeckoro Mupa», «CpaBHEHHE aHATOMHUYECKHUX 4YEepT CTPOEHHUS YeJOBeKa U
4eJI0BEKOOOpPa3HbIX 00e3bsiH», «OCHOBHBIE MeCTa MaJCOHTOJIOIMYECKMX HAaXOJOK IPEIKOB COBPEMEHHOTO 4YeJoBeKa», «JlpeBHeiine Iroan»,
«/lpeBHue moan», «IlepBble COBpeMEHHBIE 0N, «HermoBeyecKkne paceh».

Ob6opynoBanue: Myspku «lIporcxoxneHue denoBeka» (OIOCTBI aBCTPAJONUTEKA, MUTEKAHTPONA, HEAHAEPTasblla, KPOMAHBOHIIA), CIEIKU HIH
M300paXKeHHs] KaMEHHBIX OpYIuil MepBOOBITHOTO 4YesloBeKa (KaMHHU-UOMMephbl, pyOuia, ckpebiia), TeoXpOHOJOrHYecKas Tabiuia, KOJJIEKIHS
«®DopMBbI COXPaHHOCTH UCKOIIAEMBIX JKUBOTHBIX M PACTCHUID.

JlaGopaTopHble U NpaKkTH4YecKHe padoThbli:

[Tpaktudeckas padora Ne 1. «M3ydyeHue UCKONaeMbIX OCTATKOB PACTEHUN U )KUBOTHBIX B KOJUIEKLIUSAXY.

OKcKypeus «IBOIOLNS OpraHMYeCcKOro Mupa Ha 3emJie» (B €CTeCTBEHHO-HAYUYHBIN WM KpaeBequecKuil My3eit).

Tema 3. Oprann3msl U OKpYy:Kaas cpeaa.
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DKolorusi Kak Hayka. 3ajaud M pa3feibl JKOJOTHMH. MeTOIbl 3KOJOTMYECKHX HCCIeAOBAHMMA. OKOJIOTHYECKOE MHPOBO33PECHUE
COBPEMEHHOT0 YeJIOBeKa.

Cpenpl 0OuTaHNUs OPraHU3MOB: BOAHAs, HA36MHO-BO3TyIITHASI, IOYBEHHAs, BHYTPUOPTaHU3MEHHAs!.

Okonoruueckue (aktopsl. Krnaccuduxamus skonormdeckux (akTopoB: abHOTHYECKHe, OMOTHYECKHE M aHTpornoreHHsle. JlelcTBue
HKOJIOTHYECKUX (DaKTOPOB HAa OPTaHU3MBI.

Abuotnyeckue (akToOpbl: CBET, TeMIlepaTypa, BiaxHocTb. PotonepuoausM. llpucnocobiienus opraHM3MOB K JEHCTBUIO a0MOTHYECKUX
dakTopoB. bruomornyeckue puTMBI.

buotnueckue daxktopsl. Buabpl OMOTHYECKMX B3aMMOJEWUCTBUN: KOHKYpPEHIUS, XUIIHUYECTBO, cUMOMO3 u ero ¢opmel. [lapasutusm,
Koomepamusi, MyTyajau3M, KOMMEHCanu3M (KBapTUPAHCTBO, HAXJIEOHWYECTBO). AMeEHCalM3M, HEUTpanu3M. 3HadeHHe OWOTHYECKHX
B3aMMOJICHCTBHI JIJIsl CYIIECTBOBAHUSI OPIaHU3MOB B MIPUPOJAHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKHU TMOMmyssinui. OCHOBHBIE MOKA3aTeIH MOMYJISIMHA: YUCIEHHOCTh, TNIOTHOCTh, POXKIAEMOCTh, CMEPTHOCTb,
IPUPOCT, MUTpaIys. JMHaMIKa YUCIEHHOCTH TMOIMYJIALUN U €€ PEryIIsiusl.

JMemonctpanumn: [Hoprpersi: A. ['ymGonsar, K. @. Pynse, 3. ['ekkens.

Tabmuiel u cxembl: kapta «[Ipuponnsie 30Hb1 3eminy», «Cpeapl oOUTaHUS OpraHu3MoBy, «Dotonepuoansmy, «llomymsuumn», «3akoHOMEPHOCTH
pocTa YUCIEHHOCTH MOMYJIAIUU HHY30puH-Ty PenbKkn», «IIumeBpie memm».

JlaGopaTopHble H NpaKkTH4YecKHe padoThbi:

JlaboparopHuas padota Ne 3. «Mopdoorudeckre 0COOEHHOCTH PACTEHUH M3 Pa3HBIX MECT OOUTAHUS.

Jlaboparopnas pabota Ne 4. «BnusiHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB KOJIEYCa.

[Tpaktuueckas padota Ne 2. «[Toacuét MIOTHOCTH MOMYJIAIMKN pa3HBIX BUJOB PACTEHUI.

Tema 4. CooOmecTBa U IKOJIOTHYECKHE CHCTEMBbI.

Coo0m1ecTBo opraHu3MoB — OnoreHo3. CTpyKTypbl OMOLIEH03a: BUI0Basi, IPOCTPAHCTBEHHAsA, Tpoduueckas (muieBas). Buapi-noMuHaHTHI.
Cpsi31 B OHOLIEHO3E.

JKoyorndeckne cuctembl (d9Kocuctemsbl). llonsitne 00 skocucremMe W OuoreorneHo3e. DyHKIMOHAIBHBIE KOMIOHEHTHI IKOCHCTEMBI:
IPOAYLIEHThI, KOHCYMEHTHI, peAyleHTbl. KpyroBopoT BellecTB U MOTOK SHEPruu B 3KocucteMe. Tpoduueckue (MUIIEBbIE) YPOBHH 3KOCHUCTEMBI.
[Tumessie menu u cetn. OCHOBHBIE TOKa3aTeNM KOCHCTEMBI: OMOMacca, MPOIYKIHs. DKOJOTHUYECKUE MHUPAMHUIBL: MPOIYKIHH, YHUCICHHOCTH,
6uomaccel. CBOICTBa HKOCUCTEM: YCTOMUMBOCTb, CAMOperyisanus, pazsutue. Cykueccus.

[TpupoaHbIe SKOCHCTEMBI. DKOCHCTEMBI 03€P U PEK. DKOCHCTEMa XBOWHOTO MJIH IIHPOKOJIMCTBEHHOTO Jieca.

AHTpPONOTreHHBIE 3KOCHCTEMBI. ATPOIKOCHCTEMBI. YpOOoIKocHcTeMbl. buomoruueckoe M XO3SHCTBEHHOE 3HAUYEHHE arpo’KOCUCTEM U
ypOosKocHucTEM.

buopaznoobpazue kak pakTop ycroifunBocTu s3kocucteM. CoxpaHeHHe OMOJIOTHYECKOTro pa3Hoo0pasus Ha 3emIie.

VYuenue B. U. Bepnanckoro o 6uocdepe. I'panutipl, coctaB u crpykrypa ouochepsl. XKuBoe BemiecTBo u ero (yHkiuu. OcoOeHHOCTH
6uocdeps! Kak ri100anbHOM sKocHcTeMBbl. JJuHaMu4yeckoe paBHOBecUe U o0paTHas CBs3b B Ouocdepe.

KpyroBopoTs! BemiecTB 1 OMOre0XMMHYECKHE HUKIIBI AJIEMEHTOB (yriiepoja, a3oTa). 30HalIbHOCTh 6uocdepsl. OCHOBHbIE OMOMBI CYIIH.

YenoeuecTBo B 6rocdepe 3emin. AHTpONIOreHHbIe n3MeHeHHsl B Onocdepe. ['odanbHbIe HK0JI0rnYecKre MpoOIeMsl.
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CocymiectBoBanne mpupoabl u demoBedectBa. CoxpaHeHwe OuopazHOOOpa3Wsi Kak OCHOBa yctoWuuBoctH Ouochepsl. OcHoBa
paloOHAIBHOIO YIPaBICHUS MPUPOJHBIMU PECYPCaMU U X UCHONb30BaHuE. JlocTrkeHNs: OMOIOrUH U OXpaHa MPUPO/IBIL.
JMemoncrpanumn: [Hoprpersl: A. /Ix. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.
Tabmuiel u cxembl: «[lumessie nenu», «buoleHo3: cocraB u cTpykrypa», «I[Ipuponnsie cooOmiectBay, «llenu nutanus», «OKonoruyeckas
nupamuna», «buocdepa u dYenmoBek», «IKOCHCTEMA IMUPOKOIUCTBEHHOTO Jiecay, «IKOCHUCTeMa XBOWHOTO Jiecay, «bHOIEHO03 BOgoEéMay,
«Arpouenos3», «I[IpumepHble aHTPOMOTreHHbIE BO3JCUCTBUS Ha MPHUPOAY», «BaxkHellne MCTOYHUKU 3arpsi3HEHUS BO3JyXa M TPYHTOBBIX BOMY,
«IlouBa — BaxkHeHmIas cocraBisgOmas Ouocheprr», «PakTopbl Aerpaganuu MouBy», «llapHUKOBBI >PdexT», «PakTOPBl PATUOAKTUBHOTO
3arpsisHeHHs Onocdeps», «Oomas crpykrypa ouochepsi», «Pacnpoctpanenue xu3nu B onocheper», «O30HOBHIN 3KpaH Onochepb», «Kpyropopot
yraepoaa B 6uochepe», «KpyroBopor a3ota B MpUpoIe».
O6opynoBanue: Mojeb-anmiukanus « Tunudneie 0MoLeHO3bI», repOapuii «PacturensHbie cooluiecTBay, Kouieknu «buomenosy, «Bpenurenu
BXHEHUIIINX CEIBCKOXO3IUCTBEHHBIX KYJIBTYp», TepOapuul W KOJUICKIIUU PACTCHUU W KUBOTHBIX, NMPUHAIICKANINE K Pa3HBIM IKOJIOTHUECKUM
rpynnam ogHoro Buaa, Kpacuas kuura Poccuiickoit denepannu, n300paxeHus OXpaHsIeMbIX BUIOB PACTCHUN U )KUBOTHBIX.

INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMBI I1O0 BHUOJIOTMWM HA BA30OBOM VYPOBHE CPEJIHEI'O OBIIEI'O
OBPA30BAHUA

Cornacao ®I'OC COO, ycranaBimuBaroTcss TpeOOBaHUS K pe3yibTaTaM OCBOCHHUS OOYYarOIIMMHUCS TPOTPaMM CpeAHero oOmero oOpa3oBaHUs:
JUYHOCTHBIM, METANPEAMETHBIM U ITPEIMETHBIM.

JINMYHOCTHBIE PE3YJIbTATHI

B cTpykType JNHMYHOCTHBIX pE3yJbTaTOB OCBOCHMsS mpeamera «buomorus» BbleNEHBl CIEAYIOUIME COCTABIISAIONINE: OCO3HAHHE
00yJaromMUMHUCS POCCHICKON TpakTaHCKOW HMICHTUYHOCTH — FOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIFHOCTH M CaMOOIIPENIEICHUI0, HAINYHE
MOTHUBAIlMM K OOYyYEHHUIO OHMOJIOTHH, IEJICHANpPaBIEHHOE pa3BUTHE BHYTPEHHUX YOEXJEHUI JHMYHOCTH Ha OCHOBE KIIIOYEBBIX IIEHHOCTEH U
UCTOPUYECKUX TPAaJUIMM pa3BUTUS OMOJIOTMYECKOrO 3HAHUS, TOTOBHOCTb M CIOCOOHOCTh OOYyYaromMXCSi PYKOBOJACTBOBATHCS B CBOEH
JeSITeIbHOCTH I[€HHOCTHO-CMBICJIOBBIMM ~YCTAHOBKAMH, TPHUCYIIMMHU CUCTeME OHOJIOTHYECKOro oOpa30BaHUs, HalIW4YME SKOJOTMYECKOTO
NPaBOCO3HAHUS, CIOCOOHOCTH CTABUTH LIEJIH U CTPOUTH KU3HEHHBIE TIJTaHBI.

JInyHOCTHBIE pPE3yJibTaThl OCBOEHUS Mpeamera «buomorus» mocTuraroTcss B €AMHCTBE y4e€OHOH M BOCHMTATENBHOW JESATEIBHOCTH B
COOTBETCTBUH C TPAJAUIMOHHBIMUA POCCUHCKUMH COIHMOKYJIBTYPHBIMH, UCTOPUIECKUMH M AYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH, TIPUHSATHIMU B
oOmiecTBe MpaBWIaMH U HOPMaMU TOBEJEHHMS U CHOCOOCTBYIOT MpolleccaM CaMOIO3HAaHMS, CAMOBOCIIMTAHMS U CaMOPA3BUTHUSA, PA3BUTHUS
BHYTPCHHEH TO3WIIMU JMYHOCTH, MAaTPUOTH3MA, YBOKEHHS K 3aKOHY WM IPABOMOPSAKY, YEJIOBEKY TpyJa W CTapIIeMy TOKOJICHHIO, B3aUMHOTO
yBa)K€HUsI, OEPEKHOT0 OTHOLICHUS K KyJIbTYpPHOMY HACJIEIUIO U TPAJAULUSAM MHOTOHAIMOHAJIbHOrO Hapojaa Poccuiickoit @enepanuu, npupoae u
OKpYXaroIlel cpere.

JINYHOCTHBIE pEe3yJbTaThl OCBOCHHUs yueOHOro mpenMera «buomorus» MOKHBI OTpakaTh T'OTOBHOCTh M CIIOCOOHOCTH OOYYarOLIMXCS
PYKOBOJICTBOBAThCSl C(OPMHPOBAHHOW BHYTPEHHEW NO3HMIMEH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX OpHEHTAlWH, TO3WTHBHBIX BHYTPEHHHX
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y6e)KI[eHHfI, COOTBCTCTBYIOIINX TPAAULIMOHHBIM HCHHOCTAM pOCCHﬁCKOFO 06H_[€CTB21, PpaCIMpCHUC KU3HCHHOI'O OIIbITA W OIIbITA ACATCIIBHOCTHU B
Imponecce pcains3ann OCHOBHBIX HaHpaBJ’IeHI/Iﬁ BOCITUTATEIIbHOU JACATCIIBHOCTH, B TOM YHCJIC B YaCTH:
1) IpaxKaAaHCKOI0 BOCIIUTAHUA:

c(OPMHPOBAHHOCTH TPAKIAHCKOH MO3UIMH 00YUaIOMIErocsi KaK aKTUBHOTO M OTBETCTBEHHOT'O YJIEHA POCCUHCKOTO 00IIEeCTBa;

OCO3HaHME CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00sI3aHHOCTEH, YBa)KEHUE 3aKOHA U ITPABOIIOPSIKa;

TOTOBHOCTb K COBMECTHOM TBOPUYECKOW AEATEIBHOCTU NMPH CO3JAaHUU yUEOHBIX NMPOEKTOB, PEUICHUH Y4YEOHBIX M MO3HABATENBHBIX 3a/1ad,
BBINOJIHEHUH OMOJIOIMYECKHX 3KCIIEPUMEHTOB;

CIIOCOOHOCTH ONPEAEATh COOCTBEHHYIO MO3UIUIO 10 OTHOUICHHUIO K SIBJICHUSM COBPEMEHHOMU )KU3HU U O0BACHSATH €€;

YMEHUE YUYUTHIBaTb B CBOMX JACHUCTBUSAX HEOOXOAMMOCTb KOHCTPYKTHMBHOI'O B3aMMOJEHCTBHS JIIOJCH C pa3HbIMU YyOeXKIECHUSIMH,
KYJbTYPHBIMHU LIEHHOCTSIMU U COLIMAJIBHBIM ITOJIOKEHUEM;

TOTOBHOCTh K COTPYIHMYECTBY B IIPOLIECCE COBMECTHOTO BBINOJIHEHUS Y4eOHBIX, IIO3HABATEJIBHBIX M HCCIIEAOBATENILCKUX 3ajiad,
YB)XUTEJIbHOTO OTHOLLIEHUS! K MHEHHIO OIIIIOHEHTOB IPU 00CYKJIEHUH CIIOPHBIX BOIIPOCOB OMOJIOTMYECKOTO COACPKAHMUS;

TOTOBHOCTb K T'YMaHUTapHON U BOJOHTEPCKOU NEATEIBHOCTH;
2) NATPHOTHYECKOTO BOCTTUTAHUS

C(OPMHUPOBAHHOCTh POCCUMCKON T'pakJaHCKOM HIEHTUYHOCTH, MAaTPUOTHU3MA, YBAKEHUS K CBOEMY HAapoJy, YyBCTBA OTBETCTBEHHOCTHU
nepen PonuHoOM, ropnocTu 3a ¢BoM Kpaid, cBOX0 PouHy, CBOM SA3BIK U KYJIBTYPY, POIIIOE U HACTOSALIEE MHOTOHALIMOHAIBHOIO Hapoaa Poceny;

LIECHHOCTHOE OTHOILIEHUE K NPUPOJHOMY HACIEAUI0 M IMaMATHHUKAM IPUPOABI, IOCTHKEHUsM Poccum B Hayke, MCKYCCTBE, CIOpTE,
TEXHOJIOTHSIX, TPYIE;

CIOCOOHOCTh OLIEHMBATh BKJIAJ POCCHUMCKUX YUYEHBIX B CTAHOBJECHHE M pa3BUTHE OMOJIOTMM, MOHUMaHMS 3HAYeHUs OMOJIOTHU B MO3HAHUU
3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKA U COBPEMEHHOIO OOIIECTBa;

uzelHas yoe:xxIEHHOCTb, TOTOBHOCTh K CIYXEHHMIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTD 3a €ro cyAb0y;
3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

OCO3HaHUE NYXOBHBIX LIEHHOCTEN POCCUNCKOI0 HApOa;

c(OpPMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBECHMUS;

CIOCOOHOCTh OLIEHUBATH CUTYAllMIO U IPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYSICh HA MOPaIbHO-HPABCTBEHHbIE HOPMBI M LIEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUNBOIO OYyIIEro;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POIUTENSAM, CO3JAHUIO CEMbU HA OCHOBE OCO3HAHHOIO IPHUHATUS LICHHOCTEH CEMEMHOW XKU3HU B
COOTBETCTBUU C TpaaIuLIHUAMH HapoaoB Poccny;
4) 3CTeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOLIEHHE K MHUpPY, BKIIOYash 3CTETUKY ObITa, HAyYHOTO M TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYyJAad, OOIIECTBEHHBIX
OTHOIIICHU;

ITOHUMAaHNE SYMOLMOHAIIBHOTO BO3/IEUCTBUS KUBOM PUPOJBI U €€ EHHOCTH;

TOTOBHOCTB K CAMOBBIPAXKCHUIO B Pa3HBIX BUJAX UCKYCCTBA, CTPEMIICHUE IIPOSIBIIATL KA4E€CTBA TBOPUYECKOM JINYHOCTH;
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5) ¢pusuueckoro BocnuTanusi, GOPMUPOBAHNS KYJIbTYPbI 310POBbs H YMOIMOHAIBLHOTO 6JIArONOIYYHS:

MMOHMMaHKWE M peaju3alys 3J0pOBOTO W 0e30MacHOro o0pasa JKU3HU (3I0pOBOE MUTAHHE, COOJIOJICHUE TMTHEHUYECKUX MPABHI U HOPM,
cOalaHCHPOBAHHBIN PEKUM 3aHATHIH U OTJBIXA, PEryJisipHas (pU3NUecKas aKTUBHOCTb), OEPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOT'O OTHOIICHHsI
K COOCTBEHHOMY (PM3UYECKOMY M IICUXUYECKOMY 3JI0POBbIO;

MOHUMAHUE LIEHHOCTU TPaBHJ WHIMBHIYaJIbHOTO U KOJUICKTHBHOTO OE30MACHOTO IMOBEICHUS B CHTYAlUsIX, YIPOXKAIOUIMX 3JI0POBBIO U
JKU3HH JTIOCH;

OCO3HaHHE MOCJICACTBUI U HENPUSTUS BPEAHBIX MPUBBIYCK (YIOTPEOICHHUS aJIKOTOJIsl, HAPKOTHKOB, KYPEHHS);

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTb K TPY/y, OCO3HAHHE IIEHHOCTU MaCTEepPCTBa, TPYA0I00uE;

TOTOBHOCTh K aKTHBHOW JIEATEIILHOCTH TEXHOJOTHYECKOW M COLMAILHOW HAIPaBIECHHOCTH, CIIOCOOHOCTh MHUIIUMMPOBATH, IJIAHUPOBATh U
CaMOCTOSITENILHO BBIIOJHATH TAKYO JCITEIbHOCTD;

UHTEpPEC K Pa3NMYHbIM cepam MpodecCHOHAIBHOW JAeATEIIbHOCTH, YMEHHE COBEpIIaTh OCO3HAaHHBIA BhIOOp Oyaymiel mpodeccuu u
pear30BbIBaTh COOCTBEHHBIC KM3HCHHBIC ILIAHBI;

TOTOBHOCTB U CIIOCOOHOCTH K 00Pa30BaHUIO M caMOOOPa30BaHHUIO HA MPOTSHKEHUU BCEH KU3HU;

7) IKOJIOTHYECKOT0 BOCITUTAHUS

AKOJIOTUYECKH 11eJIeCO00pa3HOe OTHOIICHUE K MPUPOJIC KaK UCTOYHUKY JKU3HU Ha 3eMiie, OCHOBE €€ CyIleCTBOBAHUS;

MOBBIIICHUE YPOBHS JKOJOTMYECKOW KYJIbTYpPbI: MPUOOPETCHUE ONbITA TUIAHKPOBAHKS MOCTYIIKOB U OLCHKH UX BO3MOXKHBIX MOCJICICTBUI
JUTSL OKPY KaIOIIeH CPeIbl;

OCO3HaHUE TJI00aJTBHOTO XapaKTepa SKOJIOTHUSCKUX MPOOJIEM U MyTel UX PELICHUS;

CIIOCOOHOCTh HCIIONB30BaTh NPHOOpETaeMble TPH HM3YYCHUH OWOJOTMU 3HAHHWS W YMEHUS TPH pEIICHHH MpoOJeM, CBSI3aHHBIX C
palOHANBEHBIM PUPOJIONIOIB30BAHUEM (COOIIOICHHUE TTPABHJI TIOBEICHHS B IPUPOJIC, HAMTPABICHHBIX HA COXPAaHCHUE PABHOBECHS B IKOCH CTEMaX,
OXpaHy BHUJIOB, IKOCUCTEM, Ouochepsl);

aKTHBHOE HENpUSITHE ICHCTBUH, TMPUHOCSIIMX BPEI OKPYXAIOUIeH MPUPOJHOW Ccpele, YMEHHE IMPOrHO3UPOBATh HEOJIArONPHITHBIC
HKOJIOTUYECKHUE MOCIECTBUS MPEANPHHIMAEMBIX JEHCTBHIA U MPEIOTBPAILATh UX;

HAJIMYUE PA3BUTOTO SKOJOTHYECKOTO MBIIUICHHUS, DKOJIOTHYECKON KYJIBTYpPbI, OMBITa JESITEIbHOCTH SKOJIOTHYSCKON HArpaBiICHHOCTH,
YMEHHsI PYKOBOJICTBOBAThbCS MMHU B TI0O3HABATEILHONH, KOMMYHUKATHBHOW M COIMAJIBbHOW TNPAaKTUKE, TOTOBHOCTH K YYacTHUIO B MPAKTHYECKOI
JIeSTEIbHOCTH YKOJIOTUIECKON HAIIPABICHHOCTH;

8) HeHHOCTH HAYYHOTr'0 MO3HAHUS:

cOPMUPOBAHHOCTh MHPOBO33PECHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BHTHSI HAayKH W OOIIECTBEHHOW TMPaKTHKH,
OCHOBaHHOTO Ha JUaJIOre KyJIbTyp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B IOJIMKYJIBTYPHOM MHUPE;

COBEPIIIEHCTBOBAHHUE SI3bIKOBOI U UUTATEIILCKON KYJIBTYPhI KaK CPEJICTBA B3aMMOICHCTBUS MEXK/TY JIFOJbMHU M IO3HAHHS MHPAa;

MOHUMAaHUE CHenU(PUKN OMOJIOTUM KaK HAayKH, OCO3HaHMs €€ poiu B (POPMUPOBAHUHU PAIIMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU
I[EJIOCTHOTO MpPEICTaBICHHs 00 OKPYIKAIOIIEM MUPE KaK O €IMHCTBE TIPUPO/IbI, YSIOBEKA M OOIIECTBA, B MO3HAHUH MPUPOIHBIX 3aKOHOMEPHOCTEH |
pelIeHur MpodIeM COXpaHeHHs IPUPOTHOTO PABHOBECHS;
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yOeXKIEHHOCTh B 3HAYUMOCTH OMOJIOTUH JUIi COBPEMEHHON LMBWIM3ALMU: 00ECHeueHHs] HOBOTO YPOBHS Pa3BUTHUSI MEIHMIIMHBI, CO3IaHUE
NEPCIIEKTUBHBIX OMOTEXHOJIOTHM, CIOCOOHBIX pellaTh pecypcHbIe MPOOJIEMbl Pa3BUTHs YEIOBEUECTBA, MOMCKA MyTeH BbIXOJa M3 INIOOATBHBIX
HKOJIOTHYECKUX TpobieM M obecneueHHs] IMepexoia K YCTOWYMBOMY pa3BHTHIO, PAIlOHAILHOMY HCIOJIB30BAHUIO TNPUPOJHBIX PECYPCOB U
(OpMUPOBAHUIO HOBBIX CTAH/IAPTOB KHU3HHU;

3aWHTEPECOBAHHOCTh B MOJYYCHUH OMOJIOTMYECKHX 3HAHUM B IIEJISAX MOBBIMICHUS OOIIEH KyJIbTYphl, €CTECTBEHHO-HAYYHOU I'PaMOTHOCTH,
KaK COCTaBHOM YacTu (DyHKIMOHAIBHOI rpaMOTHOCTH 00ydaromuxcs, GopMUpyeMoit py U3y4eHUN OHOJIOTHH;

MMOHMMaHHE CYIIHOCTH METOJIOB MO3HAHMS, HCIIOJIb3YEMBbIX B €CTECTBEHHBIX HayKaxX, CIOCOOHOCTH MCIOIB30BATh MOTy4YaeMble 3HAHUS IS
aHayM3a U OOBSICHEHUS SIBJICHHUM OKPY>KaOIIEro MUpa U MPOUCXOIAIINX B HEM HU3MEHEHUI, YMEHHE JieJaTh 000OCHOBAHHBIE 3aKIIOYCHHSI HA OCHOBE
HAYYHBIX ()aKTOB U UMEIOIIUXCS JaHHBIX C IEJIbI0 OTYYSHUS JOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTH CAMOCTOATEIBHO UCIIOJIF30BaTh OMOJIOTHUECKHUE 3HAHUS I PEIICHUs IPOOJieM B peabHbIX )KU3HEHHBIX CUTYaIIUAX;

OCO3HaHUE LIEHHOCTU HAy4YHOM AESITEIbHOCTH, TOTOBHOCTh OCYILECTBIISAThH IPOEKTHYIO U UCCIIEI0BATENbCKYIO JAESITEIbHOCTh UHINBUTYyalIbHO
U B IPyIIIIE;

TOTOBHOCTb U CIIOCOOHOCTH K HEIIPEPHIBHOMY 00pa30BaHUIO U caMOOOPA30BaHMIO, K aKTUBHOMY IOJyUEHUIO HOBBIX 3HAHUH MO OMOJIOTHH B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTAMHU.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

MeramnpeaMeTHble pe3ysibTaThl OCBOCHMs ydeOHOro npenmera «buosorusy BKIIOYAIOT: 3HaYMMble I (POPMHUPOBAHUS MHUPOBO33PEHHUS
00y4aromuxcs: MeXAUCUMIUIMHAPHBIE (MEXIpEeAMETHbIE) OOIIeHayYHble IOHSATHS, OTpaKalolllue I[eJIOCTHOCTh HAy4YHOM KapTUHBI MHpa U
crneun(rKy METOIOB IO3HAHMs, HCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEpPIHs, sBJIEHHE, MPOLECC, CUCTeMa, HayuyHbIH (QaxT,
MPUHILINIL, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHUs, UCCIIEJOBaHNE, HAOI0IEHUE, U3MEPEHNE, SKCIIEPUMEHT U JPYIHX), YHUBEPCAJIbHbIE yUeOHbIE
neiictBus  (MO3HaBaTelbHblE, KOMMYHMKAaTHBHBIE, pEryJIsATUBHBIE), oOecrneuuBamomue (GopMupoBaHue (YyHKIHMOHAIBHOW TPaMOTHOCTH U
COLIMAJILHOW KOMIETEHLUU 00yYaromMXcsi, CHOCOOHOCTh OOYYarOIIMXCsl MCIOJB30BaTh OCBOEHHBIE MEXIWCHUUIUIMHAPHBIE, MUPOBO33PEHUYECKUE
3HaHUS ¥ YHUBEPCAJIbHbIE YUeOHbIE IEHCTBHS B IO3HABATEILHOM U COLMAIbHON MPaKTHKE.

MeTtanpeameTHble pe3yabTaThl OCBOSHHS MPOTrpaMMbl CpETHETr0 O0IIEero 00pa3oBaHus JOKHBI OTPAKaTh:

OsgJ1aieHHe YHHBEPCAJIbLHBIMU Y4eOHBIMHU NO3HABATEJIbHBIMH ACHCTBUIMHU:

1) 6a30BbIe JJOrMYeCKHUe TeHCTBUS:

CaMOCTOSITENIbHO (POPMYIIMPOBATH U aKTYJIM3UPOBATh MPOOJIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

UCIOJIb30BaTh NMPH OCBOCHUHU 3HAHWWA MPUEMBI JIOTUYECKOTO MBIIUICHUS (aHAlIM3a, CUHTE3a, CpaBHEHUs, Kiaccudukauuu, o0001eHus),
pPacKpbIBaTh CMBICT OMOJIOTMYECKUX TMOHSATUH (BBIACTATh UX XapaKTepHbIe TPU3HAKHU, YCTAHABIUBATH CBSI3U C IPYTHUMH MOHSATHSIMH ),

ONpeAeNATh ILEeNU MACSITeTbHOCTH, 3ajaBas MapaMeTpbl M KpPUTEPUM HUX JOCTUXKEHHUS, COOTHOCHTHb pPE3YJIbTaThl JESTEbHOCTH C
MOCTaBJICHHBIMU 1IEJISIMU;

HCIOJIb30BaTh OMOJIOTMYECKHUE MOHATHS JIIsl 00bsICHEHUS (DAaKTOB U SIBJICHUM KUBOM MPUPOIBL;
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CTPOUTb JIOTUYECKUE PpACCYX ACHUSI (MHAYKTUBHBIE, NEAYKTUBHbIE, [0 AHAJIOTHUH), BBIABIATH 3aKOHOMEPHOCTH W IPOTHUBOPEYMsS B
paccMaTpUBaeMBbIX SBICHUAX, (POPMYIMPOBATh BHIBObI U 3aKIIOUCHMUS;

MPUMEHATh CXEMHO-MOJICNbHbBIE CPEJCTBA Il MPEACTABICHUS CYIIECTBEHHBIX CBSA3eH M OTHOIIEHUH B H3yYaeMbIX OHOJIOTMYECKHX
00BEKTAX, a TAKXKE IPOTUBOPEUMIA PA3HOIO POJIA, BHISIBIECHHBIX B Pa3IMYHbIX HH(POPMALIMOHHBIX HCTOUHUKAX;

pa3pabaTbIBaTh IUIaH PEHICHUs MPOOIeMbl ¢ YYETOM aHAIN3a UMEIOIINXCS MAaTepUATIbHBIX U HEMAaTEePUAIbHBIX PECYpPCOB;

BHOCHUTb KOPPEKTHUBHI B JIESITEIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YyJIbTATOB LIEJISIM, OLICHUBATh PUCKHU MOCIEICTBUN AEATEIbHOCTH;

KOOPAMHUPOBATH U BBIIOIHATH pabOTy B YCIOBHSIX PEaIbHOTO, BUPTYaJIbHOTO 1 KOMOMHHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaATh KPEaTUBHOE MBIIUICHUE NIPU PEIIEHUH KU3HEHHBIX IPOOIEM.

2) 6a30BbIe HCCIEI0BATEIHLCKHE TEHCTBUS:

BJaJIeTh HAaBbIKAMU Y4YeOHO-HCCIIEZOBATEICKOM M MPOEKTHOM JesATeNbHOCTH, HABBIKAMM pa3pellieHus NpoOseM, CIOCOOHOCThIO U
TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IIOUCKY METOJIOB PEIICHUS TPAKTUYECKUX 33]1a4, IPUMEHEHHUIO Pa3IMYHbIX METOJ0OB I1I03HAHUS;

UCIOJIb30BaTh Pa3IMYHbIC BUJBI ACATEIBHOCTH I10 MOJIYYEHUIO HOBOI'O 3HAHHUSA, €r0 MHTEpIpeTaluu, IpeoOpa3oBaHUI0 U MPUMEHEHHUIO B
y4€OHBIX CUTyalUsiX, B TOM YHUCJIE IIPU CO3JaHUU YU€OHBIX U COLMAIbHBIX [IPOEKTOB;

(bopMHpOBaTh HAYYHbII TUI MBIIIICHHUS, BJIAJETh HAYYHON TEPMUHOJIOTHEN, KIFOUEBbIMU OHATHAMU U METO/IaMU;

CTaBUTH M (POPMYJIMPOBATH COOCTBEHHBIE 3a/1a4M B 00pa30BaTEIbHOMN JAEATEIILHOCTH M KU3HEHHBIX CUTYallUsX;

BBISIBJIATh MPUYMHHO-CIICACTBEHHBIE CBSI3U M aKTyallU3UpOBaTh 3ajady, BbIIBUIaTh TMIIOTE3Yy €€ PELIeHUs, HAXOAUTb apryMEHTHl JJIs
JI0Ka3aTeNNbCTBA CBOMX YTBEPKACHUM, 3a/1aBaTh IapaMeTPbl U KPUTEPUH PEILICHUS;

aHAJIM3UPOBATh MOJIyYEHHBIE B XO/I€ PELICHUS 3a/1a4l Pe3yJIbTaThl, KPUTUUECKH OLIEHUBATh UX TOCTOBEPHOCTH, IPOrHO3UPOBATh U3MEHEHUE
B HOBBIX YCJIOBHUSX;

JlaBaTh OLIEHKY HOBBIM CUTYyallUsIM, OLIEHUBATh IPUOOPETEHHBIHN OMBIT;

OCYILECTBIIATH LI€JIEHAIIPABICHHBII TOMCK NIEPEHOCA CPEACTB U CIIOCOOOB AEHCTBUS B IPO(YECCHOHAIBHYIO CPELLY;

YMETh MEPEHOCUTh 3HaHUS B I03HABATEIbHYIO U MIPAKTHUECKYIO 00JIaCTH KU3HEACATEIbHOCTH;

YMETh MHTETPUPOBATh 3HAHMSI U3 PA3HbIX IPEIMETHBIX 00J1acTel;

BBIJIBUT'aTh HOBbIE WJEH, MpeAsiaraTh OPUrHHAIBHbBIE MMOJXObl M PELICHHs, CTABUTh MPOOJIEMBI U 33a4M, JOMYCKAOLIUe albTepHATUBHBIC
pelieHus.

3) padora ¢ nngopmanmei:

OpPUEHTHPOBATHCS B PA3JIMYHBIX UCTOYHHMKAX MH(pOpMaluu (TEKCTe y4eOHOro nocoOus, HayuyHO-TIONYJIIPHON JUTEepaType, OMOIOrHYECKUX
CIIOBapsAX M CIPaBOYHMKAX, KOMITBIOTEPHBIX 0a3ax MJaHHBIX, B VHTepHeTre), aHaIM3MpOBaTh HH(POPMALMIO pPa3IMYHBIX BUIOB U (opMm
MPEJICTaBICHUSI, KPUTUUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEMTPOTUBOPEUYNBOCTD;

¢dbopMyIHpoBaTh 3ampOChl U MPHUMEHATh Pa3IMYHbIE METOJAbI MPH MOUCKEe M 0TOOpe Ouosiornyeckoil mHpopmanuu, HE0OXOIAUMOW st
BBITNIOJTHEHMS Y4eOHBIX 3aj1ay;

npuoOpeTaTh OMBIT HCIOJB30BaHUS HH()OPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH, COBEPUICHCTBOBATh KYJIBTYPY aKTHBHOI'O
MCIIOJIb30BaHUs PA3IMYHBIX IOMCKOBBIX CUCTEM;
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CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBHYIO (hOpMY TpeAcTaBiIeHus: Ononornueckoi nHGopMarun (cxemsl, rpaduKy, JHarpaMMbl, TaOIUIIH,
PHUCYHKH U APYToe);

UCIOJIB30BATh HAYYHBIN S3bIK B KAYECTBE CPE/ICTBA MpH paboTe ¢ OHoIorndeckoi nHpopMaIen: NpUuMEHITh XUMUYeCcKue, Gprusnueckue u
MaTeMaTHYeCKUe 3HAKU U CUMBOJBI, (opMysbl, aOOpeBUaTypy, HOMEHKIATypy, HCHOJIb30BaTh U IPEeoOpa3oOBbIBATh 3HAKOBO-CHMBOJIMYECKHE
CpeACTBa HAIJISTHOCTH;

BJIaJIeTh HaBbIKAMM PACIIO3HABAHUA U 3aILUThI HH(GOpMaIuy, HHPOPMALMOHHOMN 6€301MacHOCTH JIMYHOCTH.

OBJiajieHNe YHUBEPCAIbLHBIMH KOMMYHHKATHBHBIMH e CTBUSIMU:

1) o6menmne:

OCYIIECTBIISITh KOMMYHHUKAIIMH BO BCeX chepax KHU3HH, AKTUBHO Y4acTBOBATh B AMAJIOre MM JAUCKYCCHU IO CYIIECTBY 00CYXIaeMOil TeMbI
(ymMeHue 3a71aBaTh BOIPOCHI, BEICKA3bIBAaTh CY>KJICHHSI OTHOCUTEIBHO BBIIIOJIHEHHUS IpelaraeéMoi 3a71auu, yUuThIBaTh HHTEPECHI U COIIACOBAHHOCTh
MO3HUIUN APYTHX YYACTHUKOB TUAJIOTA WITH TUCKYCCHH);

pacrio3HaBaTh HeBepOaJbHbIE CPEICTBA OOLICHMS, TOHUMATh 3HAYEHUE COLMAIbHBIX 3HAKOB, MPEANOCHIIOK BOZHUKHOBEHUS KOH(IMKTHBIX
CHUTYAIHid, YMETh CMATYATh KOH(IMKTHI U BECTH NEPETOBOPHI;

BIAJIeTh PA3IUYHBIMU CIIOCOOaMHU OOLIEHHS M B3aUMOJEWCTBUS, NOHUMATh HAMEPEHUS JPYTUX JIIOJeH, NpOSBIATh YBAKUTEIbHOE
OTHOIIIEHHE K COOECETHUKY U B KOPPEKTHOU (hopme (popMyIMpoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO U JOTMYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCIOIb30BAHUEM A3BIKOBBIX CPEJICTB.

2) COBMECTHAas1 IeSITEIbHOCTh:

[IOHMMaThb M HCHOJb30BATh IPEUMYILECTBA KOMAHIHOW M MHIUBUAYaJbHOW paboOThl IMPHU PpEHIEHUH OHOJIOrMYecKOW MNpoOsIeMBl,
000CHOBBIBaTh HEOOXOAUMOCTh IPUMEHEHUS TPYNIOBLIX (OPM B3aUMOAECHCTBYSI IPU peLIeHUH yueOHOM 3a/1auH;

BBIOMPATh TEMATUKY U METO/IbI COBMECTHBIX JICHCTBUI C y4€TOM OOIIMX MHTEPECOB U BO3MOXKHOCTEH Ka)10T0 WieHa KOJJIEKTUBA;

MPUHUMATh II€JM COBMECTHOH JEATEIIbHOCTH, OPTaHW30BBIBATH M KOOPIMHHPOBATH JEHCTBHA MO €€ JOCTHIKEHHIO: COCTaBIATH TUIAH
NecTBUH, pacTipeieNaTh PoJid C y4€TOM MHEHUH YYaCTHUKOB, 00CYKIaTh Pe3yIbTaThl COBMECTHOM paboThI;

OLIEHUBATh KAYECTBO CBOETO BKJIAJIA M KXKIOTO YUYACTHUKA KOMAH]IbI B OOIIMK pe3yNbTaT 10 pa3padOTaHHBIM KPUTEPHUSIM;

IpeJularath HOBbIE IPOEKTHI, OLEHUBATh U/IEU C MO3UIMY HOBU3HBI, OPUTHHAIBHOCTH, IPAKTHUECKONW 3HAYUMOCTH;

OCYIIECTBIISITh TO3UTHBHOE CTPATETMYECKOE TIOBEIACHWE B PA3JMYHBIX CUTYAIUsX, TMPOSBIATH TBOPYECTBO M BOOOpakeHHE, OBITh
UHUIIMATUBHBIM.

OsJiaieHne YHUBEPCAJIBLHBIMH PeryissTUBHBIMH e CTBUSAMU:

1) camoopranu3anms:

WCTIOJIH30BaTh OMOJIOTUYECKUE 3HAHUS TSl BBISIBIICHHUS TTPOOJIEM M UX PEUICHUS B )KU3HEHHBIX U YUEOHBIX CUTYaIUsX;

BBIOMPATh HA OCHOBE OMOJIOIMYECKHX 3HAHUM 11€7€BbIe M CMBICIOBBIE YCTAHOBKU B CBOMX JCWCTBUSAX U MOCTYINKAX MO OTHOIIEHHIO K KHUBOM
HpUPOJIE, CBOEMY 30POBBIO U 3/I0POBBIO OKPYKAIOIINX;

CaMOCTOSITENILHO OCYIIECTBIISATH MO3HABATEIbHYIO JIE€ATEIbHOCTD, BBISBIATH MPOOJIEMBl, CTaBUTh U (POPMYIMPOBATH COOCTBEHHBIE 3a/1a4l B
00pa3oBaTeNbHON ACATEITBHOCTH M JKU3HEHHBIX CUTYAIHsIX;

CaMOCTOSITENIbHO COCTABJIATH IUIAH PEIIEHUs MPOOJIEMBbI C YIETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN H MPEANOYTEHUH;
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AaBaTb OLICHKY HOBBIM CUTYAllUAM;

pacIIMpsTh pAMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMUHBIX MPEANTOYTCHHIA;

JieNaTh OCO3HAHHBIN BHIOOD, apIyMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTD 33 PELICHUE;

OLICHUBATh TPUOOPETEHHBIN OIIBIT,

croco0cTBOBaTh (HOPMHUPOBAHHMIO M TPOSBICHHUIO IMUPOKOW OPYIAWIMH B PA3HBIX OONACTSIX 3HAHWMA, MOCTOSHHO TIOBBINIATH CBOM
00pa3oBaTeNbHbIN U KYJIbTYPHBIH YPOBEHb.
2) CAMOKOHTPOJIb:

J1aBaTh OIIEHKY HOBBIM CHTYaIlUsIM, BHOCHTh KOPPEKTHBBI B JACATCILHOCTD, OIICHUBATh COOTBETCTBUE PE3YJILTATOB LIEIISM;

BJIaACTh HABbIKAMHU MO3HABaTEIbHONI pe(l)HeKCI/II/I KaK OCO3HaHUs COBCPIIACMBIX HeﬁCTBI/Iﬁ M MBICJIUTCIIBHBIX TPOLUECCOB, UX PC3YJILTATOB U
OCHOBaHHIA, HCII0JIb30BaTh MPUEMBI peICKCHUH IS OLIEHKH CHTYalllH, BEIOOpa BEPHOTO PELICHUS;

YMETH OUCHHUBATH PUCKHU U CBOCBPECMCHHO NPUHUMATDb PCUHICHUA 110 UX CHUKCHUIO,

NPUHUMATh MOTHUBBI M APT'YMEHTBI IPYTUX MIPU aHAIN3E PE3yJIbTaTOB JACATEIbHOCTH;
3) npuHsiTHE Ce0s1 M APYIrUX:

NPUHUMATH Ce0s1, MOHUMAst CBOU HEJOCTATKU M JOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apT'YMEHTBI IPYTUX [IPU aHAIU3E PE3YJIbTATOB ACATEIBHOCTH;

NpU3HABaTh CBOE MPABO U MPABO JAPYTUX Ha ONMIHOKH;

pa3BUBATh CIIOCOOHOCTh IOHUMATh MUP C MO3UIMH JAPYTrOro YeJ0BeKa.

HPEAMETHBIE PE3YJIBTATDBI

[TpenmeTHbIe pe3ynbTaThl ocBoeHus: mporpammbl COO mo Ouonoruu Ha 0a30BOM YPOBHE BKIIIOUAIOT CHENUpUYECKHe sl Y4eOHOTo MpeaMera
«buomorus» Hay4YHbIE 3HaHUI, YMEHUS " CIoOCcOObI JEUCTBUI o OCBOEHHIO, WHTEPNPETALUN
U MpeoOpa3oBaHUI0 3HAHWM, BUABI JEATEIBHOCTH MO MOJYyYEHUIO HOBOTO 3HAHHS W MPUMEHEHHUIO 3HAHHWH B Pa3NUYHBIX YYEOHBIX CHUTYalUsX, a
TaK)XKe B peajbHbIX KU3HECHHBIX CUTYAIIUSIX, CBI3aHHBIX ¢ Onosiorueil. B mporpamme npenMeTHbIe pe3yabTaThl MPEACTABICHBI 110 TOaM O0y4CHHS.
[TpenmeTHBIE pe3yabTaThl OCBOEHUS yueOHOTO penmeTa «buonorus» ¢ 10 knacce NOMKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUN O MECTE U POJM OUOJIOTHU B CUCTEME HAYYHOTO 3HAHHS €CTECTBEHHBIX HayK, B (DOPMHUPOBAHHH COBPEMEHHOM
€CTeCTBEHHO-HAYYHOU KapTUHBI MUPa U HAYYHOT'O MUPOBO33PEHHUS, O BKJIA/Ie POCCUHUCKUX U 3apYOEKHBIX YUEHBIX-OMOIIOTOB B pa3BUTHE OMOJIOTHH,
(GYHKIIMOHATBFHON TPAMOTHOCTH Y€JI0BEKa TSl pEIICHUS KU3HCHHBIX 3a]1a4;

YMEHHE PACKPBIBATh COJEp)KaHUE OWMOIIOTMYECKUX TEPMHHOB W TIOHATHIA: XU3Hb, KJIETKAa, OPraHW3M, MeTa0onu3M (OOMEH BEIIECTB H
MpPEBpAIICHHEe DHEPruu), TOMEOCTa3 (CaMOperyssnus), ypOBHEBas OpraHU3alMs >KUBBIX CHCTEM, CaMOBOCIPOW3BEIACHUE (PETpOayKIIHS),
HACJIEICTBEHHOCTh, U3MEHUYUBOCTb, POCT U Pa3BUTHE;

YMEHHE H3Jaratb OHMOJOTHYECKHE TeOopuu (KJIETOYHAs, XpPOMOCOMHAs, MyTaI[MOHHAs, IEHTpaJbHAs J0TMa MOJEKYJISPHOU OHOJIOTHN),
3akoubl (I'. Mennens, T. Moprana, H. WM. BaBunoBa) u ydenuss (0 HEHTpaX MHOTOOOpa3usi M TMPOHMCXOXKIEHHUS KyIbTypHBIX pacTteHuit H.
. BaBuiioBa), onpeaensiTh TPaHUIIB UX MPUMEHUMOCTH K )KUBBIM CHCTEMaM;
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YMEHHE BIIQJIETh METOIaMU HAYYHOTO MTO3HAHUS B OMOJIOTUH: HAOJIIOICHUE M OIIMCAHUE KUBBIX CUCTEM, IIPOIIECCOB U SBJICHUHN, OpraHu3anus
U TpOBeleHHE OHOJOrMYECKOro HKCHEPUMEHTAa, BBIJBM)KEHUE TUIIOTE3bl, BBIBIECHUE 3aBUCHUMOCTH MEXKIY MCCIEyEMbIMU BEIMYMHAMHU,
OOBSICHEHUE TIOIYYEHHBIX PE3YJbTAaTOB, HCIOJb30BAaHHBIX HAay4YHBIX IIOHSATHI, TEOpPUH M 3aKOHOB, YMEHHUE JejaTb BbIBOJBI HAa OCHOBAaHUU
HOJIyYEHHBIX PE3yJIbTaTOB;

YMEHME BBIIEIATh CYIIECTBEHHbIE NPU3HAKK BUPYCOB, KJIIETOK IPOKAPUOT U 3YKAPUOT, OJHOKJIETOUHBIX U MHOTOKJIETOYHBIX OPraHHU3MOB,
0COOEHHOCTH IPOLIECCOB: OOMEHA BEIIECTB M IPEBPALLCHUsS SHEPruM B KiETKe, (OTOCHHTE3a, IUIACTHMYECKOI'O0 M HHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, ME03a, OIUIOA0TBOPEHNUS, PA3MHOXKEHUS, UHIUBUIYAIbHOIO Pa3BUTUS OpraHKU3Ma (OHTOT€HE3);

YMEHHE IPUMEHSATH [OJyYE€HHbIE 3HAHUS 17151 00bACHEHHsI OMOJIOTMUECKUX MTPOLECCOB U SIBJICHUH, JUIsl IPUHATHS IPAKTUYECKUX PELICHUH B
MOBCEHEBHOM JKU3HU C LIENbI0 obecreueHus: 0€30IacHOCTH CBOETO 37I0POBbS U 37J0POBbS OKPY’KAIOUIMX JIIOJEH, COOMIOIEHUSI HOPM I'PaMOTHOTO
IOBEJICHUS B OKpY)KaloLled MNpUpPOJHONW cpeAe, NOHMMaHME HEOOXOJMMOCTH MCIIOJIBb30BaHUS JOCTM)KEHUM COBpPEMEHHON Ouojoruu u
OMOTEXHOJIOTHH JIsl pAllMOHAIIBHOTO MIPUPOAO0NOJIB30BAHNUS;

YMEHHUE pellaTh 3JIEMEHTApHbIE '€HETUYECKUE 3a/laud Ha MOHO- U JUTMOpUAHOE CKpELIUMBaHME, CLEIUIEHHOE HACJIeJOBaHUE, COCTaBIIATh
CXEMbI MOHOTUOPUIHOTO CKPELIUBAHUS JIJIsl IPEJCKA3aHUs HACIEeOBaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBINOJIHATh JAa0OpaTOpHble M IpaKTUYeCKHe paboThl, coOyoaTh NpaBuUiIa Npu pabore ¢ ydyeOHBIM U J1aOOPAaTOPHBIM
000pyI0BaHUEM;

yMEHHE KPUTUYECKH OLEHUBATh U MHTEPIPETUPOBATh MHPOPMALIMIO OHOIOTUYECKOT0 COEPKAaHMS, BKIIIOYAIOIYIO IICEBIOHAYYHbIE 3HAHUS
U3 pa3IMYHbIX MCTOYHMKOB (CpeAcTBa MaccOoBOM HH(OpMALMK, HAy4YHO-NOIYJIIPHbIE MaTepHalibl), STHYECKHE AacleKThl COBPEMEHHBIX
UCCIICIOBaHUN B OMOJIOTUH, MEAULIMHE, OMOTEXHOIOTUH;

yYMEHHE CO3/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOIIEHUSI, 0000111as OMOIOrNYeCKyt0 HHPOPMAIUIO U3 HECKOJIbKUX UCTOYHHUKOB,
IPaMOTHO MCIOJIb30BaTh MOHATUHHBIN anmapat OMOJIOTHH.

[TpenmeTHBIE pe3yabTaThl OCBOEHUS yueOHOTO npenmeta «buonorus» ¢ 11 knacce NOMKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUN O MECTE U POJM OUOJIOTHU B CUCTEME HAYYHOTO 3HAHHS €CTECTBEHHBIX HayK, B ()OPMHUPOBAHHH COBPEMEHHOMN
€CTeCTBEHHO-HAYYHOU KapTUHBI MUPa U HAYYHOT'O MUPOBO33PEHHUS, O BKJIA/Ie POCCUHUCKUX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH,
(GyHKIIMOHATBEHON TPAaMOTHOCTH Y€JIOBEKA IS pEIIeHHUs )KU3HEHHBIX 3a]1a4;

YMEHHE PACKpBIBaTh COJIEpPKaHHWE OMOIIOTUYECKUX TEPMUHOB U TOHSATHI: BHI, MOMYJSAIMSA, TeHO(DOHI, SBONIONHS, ABIKYIINE CHIIBI
(paxTOpBI) SBOIIONMH, TTPUCTIOCOOJICHHOCTh OPTraHU3MOB, BUI000pPAa30BAHUE, DKOJIOTHYECKHE (PAKTOPBI, IKOCUCTEMA, MPOJAYILIEHTHI, KOHCYMEHTHI,
PEAYLEHTHI, e MUTaHUs, SKOJIOTHYeCcKast MupamMuia, OuoreoreHo3, ouocdepa;

YMEHHE Wu3JlaraTh OWOJIOTHYEeCKHue Teopuu (dBomronmoHHas Teopus Y. [lapBuHa, CHHTETHYECKass TEOPHS SBOJIOIMH), 3aKOHBI H
3aKOHOMEPHOCTH (3apoabiimeBoro cxoactBa K. M. bapa, uepenoBanusi rhnaBHBIX HampaBieHui u myted sBomtonuu A. H. CeBeprioBa, y4eHUS O
ouocdepe B. 1. BepHaackoro), onpeaensaTh rpaHUIbl KX TPUMEHUMOCTH K KUBBIM CUCTEMaM;

yYMEHHE BIaJeTh METO/IaMU HAYYHOTO MMO3HAHUS B OMOJIOTHH: HAOIIOACHHUE U ONMCAHUE JKUBBIX CHCTEM, MPOIIECCOB U SIBJICHHI, OpraHU3aIls
U TPOBEJAEHHUE OWOJOTHYECKOTO OKCIEPUMEHTA, BBIIBI)KCHHE THIOTE3bl, BBISIBICHUE 3aBUCHMOCTH MEXKIy HCCICAYEMbIMHA BEIHYUHAMH,
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OOBSICHEHUE TOIYYEHHBIX PE3YJbTAaTOB, HCIOJIb30BAHHBIX HAy4YHBIX IOHSATHM, TEOPUH M 3aKOHOB, YMEHHUE Jie]aTh BBIBOJbl HAa OCHOBAHWUHU
HOJIyYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBLICIATH CYLIECCTBEHHBIC IMPH3HAKH CTPOCHUS OWUOJIOTHYECKUX OOBEKTOB: BHJIOB, MHOIYJSAIHH, MPOIYLEHTOB, KOHCYMEHTOB,
pEyLIEHTOB, OMOreOL€HO30B U IKOCUCTEM, OCOOCHHOCTH IPOLIECCOB: HACIEJACTBEHHON MU3MEHYMBOCTH, €CTECTBEHHOIO 0TOOpa, BU000pa3oBaHus,
IpUCIIOCOOJICHHOCTH OPTaHU3MOB, JEHCTBUS IKOJOTMUYECKUX (DaKTOPOB HAa OPraHU3MBI, MEPEHOCA BEIIECTB M MOTOKA DHEPTrUU B 3KOCHUCTEMAX,
AQHTPOIIOT€HHBIX U3MEHEHUH B SKOCUCTEMAaX CBOEH MECTHOCTH, KPyTOBOPOTA BELIECTB U OMOr€OXMMHUYECKUX ILIUKJIOB B Ouochepe;

YMEHHUE TPUMEHSTD MOJIyUYeHHBIE 3HAHUA JUII OOBCHEHNS OMOJIOrMYECKUX MPOIIECCOB U SIBICHUH, U MPUHATUS IPAKTUYECKUX PEIICHUH B
IIOBCEHEBHOM JKU3HU C LeNbI0 oOecrieueHus: 0€30MacHOCTU CBOETO 3710POBbs U 37J0POBbs OKPYKAIOLIMX JIOJEH, COOII0IeHNs] HOPM I'PaMOTHOTO
NOBEJICHUS B OKPYXAIOWIEH NPUPONHONW cpeae, MOHMMaHUEe HEOOXOAMMOCTH WCIOJIb30BAHUS JIOCTHKEHHHA COBPEMEHHOW OHOJOTHH IS
PaLMOHATIBHOTO PUPOIONOIb30BAHUS;

YMEHHE pelIaTh AIeMEHTapHble ONOJIOIMUYECKUE 3a/Jaul, COCTABIIATh CXEMbI IEPEHOCA BEIIECTB U AHEPTUH B 3KOCHCTEMAX (LI€NU MUTAHUSA);

YMEHHUE BBINOJIHATh Ja0OpaTOpHble M IPaKTUYeCKHe paboThl, coOyojaTh HpaBuUiIa Npu pabore ¢ ydyeOHBIM U J1aOOPAaTOPHBIM
000pyI0BaHUEM;

yYMEHUE KPUTUYECKH OLIEHUBATh U HHTEPIPETUPOBATh UH(OPMAIMIO OHOJIIOTHYECKOTO COAEP KAHNUs, BKIIOYAIOIIYIO [ICEBJOHAYYHbIE 3HAH U
U3 Pa3MUYHBIX MCTOYHHKOB (CpeAcTBa MAacCOBOW MH(OPMALMHU, HAYYHO-TIOMYJISIPHBIE MaTepHallbl), pAaCCMAaTPUBATh TI00ATBHBIE SKOJIOTHYECKHE
Ipo0IeMbl COBPEMEHHOCTH, (POPMUPOBAThH 110 OTHOILEHUIO K HUM COOCTBEHHYIO MTO3UIIMIO;

YMEHHE CO37aBaTh COOCTBEHHBIE MMChbMEHHBIE U YCTHBIE COOOIIeHHS, 00001as OMOIOrHYeCKy0 HHPOPMALIUIO U3 HECKOJIBKUX MCTOYHUKOB,
IPaMOTHO MCIOJIb30BaTh MOHATUHHBIN anmapar OMOJIOTHH.

TemaTnyeckoe NJIAHUPOBaAHME 10 KJIACC
KosnnuyectBo yacos
Ne HanmeHoBaHMe pa3aeioB U TeM DJIeKTpOHHbIe (LM (ppOBbIE)
n/n nporpamMmbI Bceero Kontponurre HpakTuieckue o0pa3oBaTe/ibHbIE PecypChl
padoThI padoThI
1 buosorus kak Hayka 2 0.5 bubnunorexa LIOK https://m.edsoo.ru/7f41c292
2 JKuBbIE CUCTEMBI M UX OpTaHU3aIlHsI 1 bubnunorexa LIOK https://m.edsoo.ru/7f41c292
3 XUMHUYECKUH COCTaB U CTPOCHUE KIIETKH 8 1 bubnunorexa [IOK https://m.edsoo.ru/7f41c292
4 JKusHenesTenbHOCTh KIETKH 6 bubmmorexa LIOK https://m.edsoo.ru/7f41¢c292
g~ PA3MHOXEHHE i MHIMBUyATbHOE 5 1 Bu6smorexa [{OK https://m.eds00.ru/7f41c292
pa3BUTHE OPraHU3MOB

g  |ACHCACTBCHHOCTS U H3MEHUHBOCTS 8 1.5 Bu6nuoreka I{OK https://m.edsoo.ru/7f41¢292

OpraHU3MOB
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Ne HaumeHoBaHue pa3iesioB M TeM
n/n NPOrpamMMbl

Cenekiusi opranu3mMoB. OCHOBBI
OHOTEXHOJIOT U

8 PeszepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

11 KJIACC

Ne HanmeHoBaHMe pa3jeioB U TeM
n/n MPOrpamMmmbl

DBOIIOIMOHHAST OMOIOTHSA

BO3HHKHOBEHHE U Pa3BUTHEC KU3HH Ha
3emite

Opranu3Mbl 1 OKpy XKaroias cpeaa

Coo00111ecTBa U DKOJIOTUUECKHE
CUCTEMBI

A W N R

5 PesepBHoe Bpems

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

KosunvecTBO 4acoB
JuaexkTpoHHbIe (HU(POBbHIE)

Beero KonTposabHubie IpakTuyeckue 06PA30BATENBLHBIE PECYPChI
padoThI padoThI

3 bubmuoreka [{OK https://m.edsoo.ru/7f41¢292

1 bubmmorexa LIOK https://m.edsoo.ru/7f41¢292

34 4

KoaunuyecTBO Yyacon
K n JuiekTpoHHbIE (IU(POBLIE) 00pa3oBaTelbHbIE
Beero OHTPOJIbHBIE PAKTHIECCKHUE pecypcbl
padoThbI padoThbI

9 1 bubnunoreka LIOK https://m.edsoo.ru/7f41cc74
9 1 0.5 bubnmorexa LIOK https://m.edsoo.ru/7f41cc74
5 1 bubmmorexa LIOK https://m.edsoo.ru/7f41cc74
9 1 bubnunoreka LIOK https://m.edsoo.ru/7f41cc74
2 bubnunorexa LIOK https://m.edsoo.ru/7f41cc74
34 2 2.5
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IHoypoyHoe miianupoBanue 10 KJIACC
Konu4yecTBo 4yacos

Ne Tema vDOKA Hara JIeKTPOHHBbIE U(PPOBHIE

n/n yp Bcero Kontpoasubie IlpakTiieckne U3y4eHust o0pa3oBaTebHbIE PECYPChI

padoTbI padoTbI
bubmuorexa [JOK
1  buonorus B CHCTEME HAyK 1 https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a
MeTo/1bl TO3HAHUS KUBOW HPUPOIBI.

2 [Ipaktuueckas pabora Ne 1 «Mcnonp3oBanue 1 05 bubnnoreka [JOK
Pa3IMYHBIX METOOB PU U3yUYCHUN ' https://m.edso0.ru/863e6122
OMOJIOTMYECKUX OOBEKTOBY

3 buonoruyeckue cucTemsl, IPOIECCH U UX 1 bubnnoreka [JOK
U3yUYCHUE https://m.eds00.ru/863e6564

4 XUMUYECKui cocTaB KJIeTKH. Boga u 1 bu6mmoreka [IOK
MHUHEPAJIbHBIC COJIN https://m.edso0o.ru/863e674e

bubmuoreka [JOK

5 benku. Cocras u ctpoeHue 0eIKoB 1 hitps://m.eds00.ru/863e6072
depMeHTBI — OMOJIOTHYECKHE KaTaTu3aTOPHI.

6 JIaGoparophas pabota Ne 1 «M3yuenue 1 05 bu6nuoreka [IOK
KaTaJINTUYECKOW aKTUBHOCTH (hepMEHTOB (Ha ' https://m.eds00.ru/863e6b72
MpUMepe aMUIIa3bl WK KaTaaas3bl)»

bu6mmoreka [JOK

7 Yresomst. Jiumms: . https://m.eds00.ru/863e6870

bu6mmorexa [IOK

8  Hyxnemnosgie kucnorel. AT® . https://m.edsoo0.ru/863e6d5c

9 HcTopust u metoas! uzydeHus kinetku. Kiuerounas 1 bubnmoreka [JOK
Teopus https://m.eds00.ru/863e6e88

10 Kierka Kak IeIOCTHAS JKUBast CUCTEMA 1
CtpoeHne 3yKapuoOTHYECKON KIIETKH. bubnuotexa [JOK

11 JlaGoparopnas pabota Ne 2 «M3yuenue ctpoenus 1 0.5 https://m.edso0.ru/863e6ff0
KJIETOK PacTeHUH, )KMBOTHBIX, TPHOOB U OaKTepHii https://m.edso0.ru/863e716¢c
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KoanuecTBo 4acoB

Ne Tema vDOKA K n Hara JIeKTPOHHBbIE U(PPOBHIE
n/n yp Beero OHTPOIBHBIC LIpAKTHYECKHE U3y4eHust o0pa3oBaTebHbIE PeCYPChI
padoThI padoThI
10/ MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpenapaTax
1 UX OIHCAHHE)
bu6mmoreka [IOK
12 OOGmeH BelecTB UM META00IU3M 1 hitps://m.eds00.ru/863e766¢
bubmuorexa [JOK
13 ®orocunres. Xemocunres . https://m.edso0.ru/863e7c98
. bubmuorexa [JOK
14 Ouepremeciuii oOmen ! https://m.edsoo.ru/863e7aae
JKu3HeHHBIN UK KJICTKH. JleneHne KIeTKH.
15 Murto3. Jlaboparopnas padota Ne 3 «Habnronenue 05 bubnnoreka [JOK

MHTO3a B KJICTKaX KOHYMKA KOPEIKa JIyKa Ha https://m.edso0.ru/863e7dc4
TOTOBBIX MUKPOIIPENapaTax»

bubmuorexa [JOK

16 bwuocunres 6enka. Peakius marpuyHoro cuHTesa 1 hitps://m.eds00.ru/863e796e
bu6mmorexa [IOK

17 Tpaucmmua — buocwsres oenca 1 https://m.eds00.ru/863e796e
bu6mmoreka [JOK

18 Hexknerounsle GopMbI )KU3HU — BUPYCHI 1 https://m.eds00.ru/863e7540
bu6mmoreka [IOK

19 ®opmbl pa3MHOXKEHHS OPTaHU3MOB 1 https://m.eds00.ru/863e81b6
https://m.edso0.ru/863e831e

20 Meiios 1 bu6mmorexa [IOK

https://m.edsoo.ru/863e7f4a

OO0pazoBaHuE U Pa3BUTHE TTOJIOBBIX KJIETOK.

OmnonotBopenue. JlabopaTtopuast padora Ne 4 bubnuorexa [JOK
«M3ydyeHue cTpoeHHs MOJOBBIX KJIETOK Ha https://m.edso0.ru/863e81b6
TOTOBBIX MUKPOIIpEIapaTax»»
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KoanuecTBo 4acoB
Ne

n/n

Jara

Tema ypoka
U3ydeHust

Kontpoabubie IIpakTuyeckue

Beero padoThI padoThI

I'enetuka — HayKa O HaCJICACTBCHHOCTH U
U3MCHYHNBOCTH

23

3aKOHOMCpHOCTI/I HacCJICAOBAaHUs IIPU3HAKOB.

24
MoHorubpuaHOE CKpeIuBaHue

JurnbpuHoe ckperyBanue. 3aKOH HE3aBUCUMOIO
HacJleI0BaHMsI [IPU3HAKOB

25 1

CreruicHHOE HaclieI0BaHHUE IIPU3HAKOB.
JlaboparopHast pabota Ne 5 «3yuenue

pE3yJIbTaTOB MOHOTUOPUIHOTO U quruopunnoro 1
CKPEIIUBAHUS Y TPO30(HITBI HA TOTOBBIX
MHUKpOTIperapaTax»

26 0.5

I'eneTnka mona. HaciegoBanue IIPHU3HAKOB,
CIHCIIVICHHBIX C ITOJIOM

27

N3menunBocTs. Henaciencreennas

n3MeH4YnBOCTb. JlaboparopHas pabota Ne 6.
N3yuyenne MoanpUKaMOHHON U3MEHUYUBOCTH, 1
IIOCTPOECHHUE BapUALlMOHHOTO psifa U

BAPUALIMOHHON KPUBOI

28 0.5

Hacnencrennas nameHunBocTh. JlabopaTopHas
pabota Ne 7. «AHanu3 Mytauuit y ipo3o¢puns Ha 1
TOTOBBIX MUKpOTIpEnapaTax»»

29 0.5

30 T'eHeruka yenoBeka 1
PesepBHeIil ypok. O600IIeHHE 10 TeMe

31 «HacneacTBeHHOCTh M H3MEHUHUBOCTH 1
OpPTaHU3MOB»

32 Cenekuus Kak HayKa U MpoLece 1

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PeCypPChI

https://m.eds00.ru/863e8436
bubmuorexa [JOK
https://m.eds00.ru/863e86f2
bu6mmoreka [IOK
https://m.eds00.ru/863e8878
bu6mmoreka [IOK
https://m.edso0.ru/863e89a4

bu6mmorexa [IOK
https://m.edso0.ru/863e8c60

bubmuorexa [JOK
https://m.eds00.ru/863e8c60

bubmuorexa [JOK
https://m.edso0.ru/863e8efe

bu6mmorexa [IOK
https://m.edsoo.ru/863e8efe

bu6mmorexa [IOK
https://m.edso0.ru/863e8d78

bu6nmoreka [JOK
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Ne Tema ypoxa T A — Hara JIeKTPOHHBbIE U(PPOBHIE
n/n Bcero U3y4eHust o0pa3oBaTe/IbHbIE PeCypChl
padoThI padoThI
https://m.edso0.ru/863e9214
Meroasl U JOCTHKEHHUSI CEIIEKIIUN PACTEHUN U 1 bubmumorexa [IOK
’KUBOTHBIX https://m.edso0.ru/863e9214
34 bBuoTexHOIO0TUs KaK OTPacib MPOU3BOJICTBA 1 BH6H_HOTCKa HOK
https://m.eds00.ru/863e9336
OBIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 34 0 4
11 KJIIACC
Ne Komiriecteo acon Hara DJIeKTPOHHBbIE HU(PPOBLIE
n/;1 Tema ypoka Bcero Konrpoapupie - Iparrtuyeckue U3y4eHust 06pa30113)aTe.111>H1ﬂe pzcypcm
padoThI padoThI
1  DBoumouus u METOIbI €€ U3YUCHUS 1 BH6H_HOTeKa HOK
https://m.edsoo.ru/863ea20e
2  Hcropwus pa3BUTHS MPEICTABICHUH 00 IBOIIOIIH 1 BH6H_HOTeKa LOK
https://m.eds00.ru/863e9570
bubmuoreka [JOK
3 Mukpossomons . https://m.edscﬁ).ru/863e9c1e
& mommorann Nacoparopuin pagora o 1 «Cpammerne 1 05 Bubmiorexa LIOK
https://m.edso0.ru/863e99c6
BUJIOB IO MOP(OJIOTHUECKOMY KPUTEPHUIO»
5 JIBI>Ky1IIMe CUITbI (3JIEMEHTapHbIE (PAKTOPHI) 1 bu6muoreka [JOK
IBOJTIOIIMI https://m.edsoo.ru/863e9da4
6 EctectBeHHbII 0TOOD U ero HOpMBI 1 Eﬁgﬁ%ﬁﬁiiﬂﬁl%%ge 40
Pe3ynbTaThl 3BOIIONUU: TPUCITOCOOIEHHOCTD
7 OpraHH3MOB H BupooOpazoBanue. JlaboparopHas 1 05 bubnmnorexa [JOK

pabota Ne 2 «Onucanue npucnoco0IeHHOCTH
OpraHusMa 1 €€ OTHOCUTEIBHOT'O XapaKTepa»

KoanuecTBo 4acoB

https://m.edso0.ru/863e9fde
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Ne

u/n Tema ypoka

8 HampaBneHus u myTH MakpO3BOJIIOLUU

9 HeobparumMocTh 3BOIIONUH
10 Hcropus xu3HM Ha 3eMIIe U METOJIbI €€ U3YUCHUS

11 Tumoressl MMPOUCXOKICHUA ) KU3HH HaA 3emie

12 Pa3BuTHe )XH3HU HA 3eMIIe TIO IpaM U TIEPHOAAM

OCHOBHBIE 3TaIlbl HBOJIOLMH PACTUTEIBHOIO U
XKUBOTHOrO Mupa. [IpakTrueckas padora Ne 1
«/3yueHne UCKOmaeMbIX OCTaTKOB PACTCHUN U
JKHUBOTHBIX B KOJIJICKLIUAX)»

13

14 CoBpeMeHHas cucTeMa OPraHMYEeCKOro MUpa
15 Dspomonus yenoBeka (aHTPOMOTEHE3)

16 JIBmwxymue cwiibl ((hakTOpBl) aHTPOIIOTCHE3a

17 OcHoBHEIE CTaarH 3BOJIOIHWH YCIOBCKA

Yenoreueckue pachl U IPUPOAHBIC afallTalluA
YCJIO0BCKa

18

PeseprubIil ypok. O6001IEHHE TIO TEME

19
«Bo3HUKHOBEHHE U PAa3BUTHC ) XU3HU HA 3emiie»

20 Dxomorus Kaxk HayKa
21 Cpenapl 0OUTaHUS U SKOJIOTHYECKUE PaKTOPHI

22 Aowmortnueckue akTopsl. JlabopaTopHas padora Ne 3.

KounyecTBO 4acoB
Jlara
Kontpoabubie IIpakTunyeckue

Beero padoThI padoThI

I

-

S

0.5

H3yYCHUA

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTe/ibHbIE PeCYPChI

bubnunorexa LIOK
https://m.eds00.ru/863e9cle

but6mmoreka [IOK
https://m.eds00.ru/863ea5a6
bubmnoreka IIOK
https://m.edsoo.ru/863ea6be

bubmnoreka IIOK
https://m.edso0.ru/863ea8bc

bubmnoreka IIOK
https://m.edsoo.ru/863ea48e
bu6nuorexa [IOK
https://m.edso0.ru/863eac2c
bubanoreka LIOK
https://m.edsoo.ru/863ead44

bubmorexa [JOK
https://m.edso0.ru/863eaea?2

bubmuoreka [{OK
https://m.edso0.ru/863eafec

bubanoreka LJOK
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KoumnuectBo yacos
Ne Hara JIeKTPOHHBbIE HU(POBHIE
Tema ypoka Kontpoabnbie IIpakrudeckue

n/n Bcero u3ydeHusi o0pa3oBaTe/ibHbIE pecypChl
padoThI padoThI
«Mopdoitornueckre 0COOCHHOCTH PACTCHUI U3 https://m.edso0.ru/863eb10e
pa3HbIX MecT oOuTanus». JlaboparopHas padora Ne 4.
«BnusiHEE cBeTa Ha POCT U PA3BUTHE YEPEHKOB
KOJIeycay
but6mmoreka [IOK
23 buormucciue dakTopt . https://m.edso0.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTHKH TIOITYJISIIHH.
24  Tlpaktuueckas padota Ne 2 «Iloacuér motHoCTH 1 0.5
MOIYJISIUUN Pa3HBIX BUJIOB PACTEHUIN
bubmnoreka IIOK
25 CooOmiecTBa OpraHM3MOB — OHOIICHO3 1 hitps://m.edsoo.ru/863eb46a
bubnuorexa [JOK
26 DKOJOTMYECKHE CUCTEMBI (IKOCUCTEMBI) 1 hitps://m.eds0o.ru/863eb46a
97 OCHOBHBIC TIOKa3aTeIN SKOCHCTEMBI. DKOJIOTHYECKHUE 1 but6mmoreka [IOK
nupamubl. CBoiicTBa skocucteM. Cykiieccust https://m.edso0.ru/863eb5fa
28 IlpupojiHbIE S5KOCUCTEMBI 1
29 AHTpPONOIr'€HHBIE HIKOCUCTEMBI 1
bu6nuorexa [IOK
30 bBuocdepa — rnobdanbHas IKOCUCTEMA 3EMIH 1 hitps://m.eds00.ru/863ebb5e
bu6anoreka LIOK
31 3aKOHOMEPHOCTH CYIIECTBOBaHUs OHOCheps 1 hitps:/m.eds00.ru/863ebd16
32 YenoseuecTBo B Ouochepe 3emin 1
33 CocyiiecTBOBaHHE MIPUPOJIBI M UEIOBEUECTBA 1 bubmorexa LIOK
v PHPOA https://m.edsoo.ru/863ebale
34 PesepBHblit ypok. O600mmenne temsl «Coob1ecTBa 1 1
IKOJIOTHYECKUE CUCTEMBD)
OBIIEE KOJI-BO 34 0 25
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