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INOACHUTEJIBHAS 3AIINCKA

[Ipu pa3paboTke mporpaMmbl MO OHOJIOTMH TEOPETHUECKYIO OCHOBY JUIS OIpEACIICHUS
NOJIX0/0B K (DOPMHUPOBAHMIO COJEp:KaHUs ydeOHoro mnpenmera «buonorus» cocraBwin:
koHuenryaibHbie nonoxkeHus OI'OC COO o B3auMOOOYCIIOBJIEHHOCTH IIEJIEH, COJEpKAHUA,
pe3yabTaToB O0y4YeHHS U TPeOOBAHMN K YPOBHIO MOJATOTOBKH BBIIYCKHHUKOB, TOJOXKEHHUS 00
o0UIMX LEeNsIX M MPUHIMUIAX, XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSHUE CUCTEMBI CPEIHETO
obmiero obpazoBanus B Poccuiickoil denepanun, a Takxe MOJIOKEHUS O criennpuke OUOJIOrHH,
e 3HaYeHHWU B IIO3HAHMM >KMBOM INPHUPOJBl M 00ECHEUeHHM CYLIECTBOBAHMS YEJIOBEYECKOIO
obmiectBa. CoriacHO Ha3BaHHBIM MOJIOKEHUSM, ONIPEeIICHbl OCHOBHBIC (DYHKITH IPOTPAMMBI I10
OuoJsioruu u €€ CTPyKTypa.

[Tporpamma no Guosoruu AaéT NnpeacTaBieHue o LelsaX, 00 olmel crpareruu o0ydyeHus,
BOCIIUTaHUsI M pa3BUTUS oOyvarolluxcs cpeacTBamu ydeOHoro mnpenmera «buomorusy»,
onpezenseT 00s43aTeNbHOE NPEAMETHOE COJIEpPKaHUE, €ro CTPYKTYpYy, paclpeleieHHue I10
paszenaM U TeMaM, PEKOMEHyEMYIO MOCJIEI0BAaTEIIbHOCTh U3y4YEHUs y4eOHOro marepuana c
y4€TOM MEXIIPEIMETHBIX U BHYTPUIPEIMETHBIX CBs3€H, JIOTMKH 00pa30BaTeNIbHOrO Ipolecca,
BO3PACTHBIX 0COOEHHOCTEH 00y4aroXCs.

B mporpaMme 10 OHONOTHHM TakKe YUYUTHIBAIOTCS TpPeOOBaHUS K IUIAHUPYEMBIM
JMYHOCTHBIM, METANpPEJIMETHBIM M MPEIMETHBIM pe3yibTaTaM oOydeHus B (HOpMUPOBAHHH
OCHOBHBIX BHJIOB yU€OHO-I103HABATEIbHOMN AEATEIbHOCTU/yUeOHbIX JeHCcTBUI 00ydYaronmxcs 1o
OCBOCHHMIO COJIEpKaHMsI OMOJIOrMYECKOro 00pa3oBaHMsL.

B nporpamme no 6umonorum (10—11 kiaccel, 0a30BbIil ypOBEHb) PEaIU30BaH MPUHIIMII
IIPEEMCTBEHHOCTH B HW3y4YeHMM Ouosioruu, Osarojgapsi 4eMy B HEW NpocMaTpuBaeTcs
HalpaBJIEHHOCTh HA Pa3BUTHE 3HAHWM, CBA3aHHBIX C (POPMHPOBAHHUEM €CTECTBEHHO-HAYYHOTO
MHUpPOBO33PEHHUS, IIEHHOCTHBIX  OpPHEHTAlMil  JIMYHOCTH, SKOJIOTMYECKOTO  MBIIIICHHMS,
NPEJICTAaBICHUH O 3J0pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOIIEHHEM K OKpYKaroen
npupoaHoii cpese. [loaTomy Hapsaay ¢ U3yuyeHueM 0011e0M0IOTHYECKUX TEOPHH, a TaKKe 3HAHUN
O CTPOEHHUM >KMBBIX CHCTEM PA3HOTO pPaHra M CYIIHOCTH OCHOBHBIX HPOTEKAIOIUX B HUX
IPOIIECCOB B IPOrpaMMe 10 OMOJIOTHH Y/IIEHO BHUMAHNE UCIIOIb30BaHUIO TIOJTYYEHHBIX 3HAHUH
B TIOBCEJHEBHOW KHM3HM Il PEHICHUS TPHUKIATHBIX 337]ad, B TOM YHCIE: MPOQUIAKTUKA
HaCJIECTBEHHBIX  3a00JieBaHUN  4YeloBEKa, MEIUKO-TEHETHYECKOr0  KOHCYJbTUPOBAHUA,
000CHOBaHMS KOJOTMYECKH 1€J1eCO00pa3HOro MOBEICHUS B OKpY’Kalolleld MPUPOIHON cpese,
aHau3a BIMSHUSA XO3AHCTBEHHOHM JEATENBbHOCTH YEJNOBEKAa Ha COCTOSHUE MPHPOJIHBIX H
HCKYCCTBEHHBIX JKOCHCTEM. Y CHJIICHHE BHUMAaHHSA K TPUKIAJHOW HAINPAaBICHHOCTH Y4eOHOTO
npeaMera «buonorus» MpoAUKTOBaHO HEOOXOIUMOCTHIO 00€CIEeUeHUs YCIOBUM Ui peleHus
OJTHOW M3 aKTyaJIbHBIX 3a/1a4 IIKOJILHOTO OMOJIOrMYecKOro o0pa3oBaHus, KOTopas Mpeanoaraer
dopmupoBaHHe y OOYyYarOIUXCs CIIOCOOHOCTH afaNnTUPOBATbCS K M3MEHEHHUAM TUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MUPA.

buonoruss Ha ypoBHe cpeaHero oOmiero oOpa3oBaHMs 3aHUMaeT BakHoe MecTo. OHa
oOecrieunBaeT (hopMupoBaHHe y OOydarOIIMXCsl MPEACTaBIEHUI O HayyHOW KapTHHE MHpa,
pacumpsieT 1 00001aeT 3HaHUS O )KUBOI MpUpPoOe, €€ OTIIMYUTEIbHBIX TPU3HAKAX — YPOBHEBOM
OpraHM3alMl W OHBOJIIOLMU, CO3/MaéT YCJIOBUS JUIS: IO3HAHUS 3aKOHOB >KUBOHM MPUPOIBI,
¢dbopMupoBanus (yHKIMOHAIBLHOW TPaMOTHOCTH, HAaBBIKOB 370pPOBOr0 M 0Oe3omacHOro odpasa
KHU3HH, 9KOJIOTUYECKOTO MBIIIUIEHUS, IEHHOCTHOT'O OTHOIICHHUS K )KUBOI MPUPOJIE U YETIOBEKY .

Bonbmioe 3HaueHune OMONIOTHS HUMEET TakXKe JUIsl peIIeHUs BOCIUTATEIbHBIX U
Pa3BUBAIOIINX 3a71a4 CPEAHETO OOIIEero o0pa3oBaHus, COIMANIM3AIMK oOydJarommxcs. M3yuenue



O1o0ruM 00ecreynBaeT yCIOBUS 11 POPMUPOBAHUS HHTEIUIEKTYaIbHBIX, KOMMYHHUKAIIHOHHBIX
U HMH(QOPMAIIMOHHBIX HABBIKOB, JCTETHYECKOM KyJIbTYphl, CIOCOOCTBYET MHTETpaluu
OMOJIOTMYECKUX 3HAHUHU C INPEICTABICHUSAMM M3 IPYTUX Y4YeOHBIX MPEIMETOB, B YAaCTHOCTH,
¢busuky, xumun U reorpaduu. HazpanHble MonoxeHus: 0 IpeJHa3HauYeHUH y4eOHOro mpeaMera
«buonorus» cocTaBMIM OCHOBY ISl ONIPEICTICHUS [TOAXO0/I0B K 0TOOPY U CTPYKTYpPUPOBAHUIO €r0
COJIepKaHus, IPEICTABICHHOTO B IPOTpaMMe 10 OHOJIOTHH.

OT160p conepxkanus yueOHOro npeamera «buonorus» Ha 6a30BOM YpOBHE OCYIIECTBIIEH C
MO3UIUI KyJIbTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOyYarolIuecs JOKHbI
OCBOUTH 3HAHUS U YMEHHS, 3HaUUMbIe ISl (POpMUPOBAHMS OOIIEH KyJIbTYpbI, ONpEAEISIOnne
a/ICKBaTHOE TIOBEJCHUE YEJIOBEKa B OKpY’KAIOLIeH NPUPOAHON cpene, BOCTpeOOBaHHbBIE B
MOBCEIHEBHOM KHM3HU U MPAKTUYECKOU JesTeNbHOCTH. Oco00e MeCTO B ATOW CHCTEME 3HAHUN
3aHUMAIOT 3JIEMEHTHl COJIEp’KaHus, KOTOphIE CIyKaT OCHOBOM g (QOpMHUpOBaHUS
NPEJCTAaBICHU O COBPEMEHHON eCTeCTBEHHO-HAyYHOW KapTHUHE MHpa U ILEHHOCTHBIX
OpPHUEHTAIUSIX JIMYHOCTH, CIIOCOOCTBYIOIIMX I'yMaHU3aIIMU OMOJIOTHYECKOro 00pa3oBaHusl.

CTpyKTypupOBaHHE COJCpKaHUs y4yeOHOro MaTepuasia B TPOrpaMMe IO OHOJIOTUH
OCYIIECTBIICHO C YYETOM MPUOPUTETHOTO 3HAUEHUS 3HAHUN 00 OTIMUYUTENBHBIX OCOOEHHOCTSIX
YKUBOU MPUPOJIBL, 0 €€ YPOBHEBOM OPraHU3alliy U HBOJIIONHMH. B COOTBETCTBUY C 3TUM B CTPYKTYpE
y‘-IC6HOF0 npeamera «bnomormsay BBIIACJICHBI CICAYIOIUC COACPIKATCIIbHBIC JIMHUUN: «bnonorns
KaK HayKa. MCTOIILI HAay4YHOI'O ITO3HAHUA, «Knerka xak Ononoruueckas CHUCTEMay, «OpFaHI/I3M
Kak Ouonornyeckas cucreMay, «CucteMa U MHOrooOpasue OpraHM4ecKoro Mupay», « IBOJIOLUS
JKUBOU MTPUPOIBDY, « IKOCUCTEMBI U MIPUCYITUE UM 3aKOHOMEPHOCTH.

[lenp m3ywenust yueOHoro mnpenmera «buosorus» Ha 0a30BOM YpPOBHE — OBJIQJICHUE
00yJaromuMHUCs 3HAHUAMH O CTPYKTYpHO-(DYHKIIMOHAIBHOW OpraHU3allMi JKUBBIX CHUCTEM
pa3HOro paHra v MpuoOpeTeHrne YMEHUI UCIONb30BaTh 3TU 3HAHMS AJI TPAMOTHBIX JEHCTBHI B
OTHOILIEHUH O0BEKTOB )KMBOM MPHUPOJIBI U PEIICHUS Pa3IMUHBIX )KU3HEHHBIX IPOOIEeM.

JlocTuxkenue 1enu u3ydeHus ydeOHoro mnpeamera «buonorus» Ha 06a30BOM ypoBHE
oOecrieunBaeTcs pelIeHueM CIEAYOMNX 3aay:

OCBOCHME 00YYaIOLIMMUCS CUCTEMbI 3HAHUH 0 OMOJIOTHUECKUX TEOPUSX, YICHUSX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THUIIOTe3aX, MpaBWJaX, CIyXalluX OCHOBOM i  (HOpMUpPOBaHUS
HpeI[CTaBJ'IeHI/Iﬁ (6] eCTeCTBeHHO-HaquOi/JI KapTuHC MHpa, O MCTOAAX HAYYHOI'O IIO3HAHUA,
CTPOEHUH, MHOTOOOpa3sMM U OCOOEHHOCTSIX MHMBBIX CHCTEM Pa3HOTO YpPOBHSI OpraHU3allly,
BBIJIAIOIINXCSI OTKPBITUAX U COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTHUH;

¢dopmupoBaHue y oOOy4aromuxcs MO3HABATEIbHBIX, MHTEIJIEKTYAIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEH B Mpolecce aHaINM3a JaHHBIX O MyTSIX Pa3BUTHS B OMOJOTMH HAayYHBIX B3IJISIOB,
UJEN U TIOJIXO/I0B K U3YyYEHHUIO )KMBBIX CUCTEM PA3HOTO YPOBHS OPraHU3ALUH;

CTaHOBJIEHHE Yy oOy4aromuxcs oOImel KyJbTypbl, (QYHKIMOHAJIbHON TI'PaMOTHOCTH,
pa3BUTHE YMEHUH OOBSACHATH M OLEHHUBATH SIBICHHUS OKPY’KAIOIIEro MUpPA YKUBOW MPHUPOJIBI HA
OCHOBAHWH 3HAHUH U OIlbITa, MMOJTYYCHHBIX ITPU U3YUCHUU 6I/IOJ'IOI‘I/II/I;

dbopMupoBaHKEe y OOYyYarONIUXCS YMEHUW WIUTIOCTPUPOBATh 3HAYCHUE OMOJIOTHYECKUX
3HAHUW B TPAKTUYECKOW JAEATEIBbHOCTH YEJIOBEKAa, PAa3BUTHUU COBPEMEHHBIX MEIMLHHCKHUX
TEXHOJIOTUH U arpoOHOTEXHOJIOTHIA;

BOCIIMTaHUE y6e}K)IéHHOCTI/I B BO3MOKHOCTH ITO3HAHUS YEITOBEKOM >KHBOM IMpUupoabl,
HE00X0UMOCTH OEpeKHOr0 OTHOIIEHUS K Hel, COOMIOEHUS STHUECKUX HOPM NP MPOBEICHUU
OMOJIOTMYECKUX MCCIIEJOBAHUM;

OCO3HAHME LEHHOCTH OMOJOTMYECKUX 3HAHUM JUIs MOBBILICHUS YPOBHS SKOJIOTHYECKOM
KYJbTYpBI, 17151 GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;



NpUMEHEHHE TPHOOPETEHHBIX 3HAHWN W YMEHHH B TIOBCEJHEBHOW >KM3HU U OLECHKH
MOCNIEACTBHI CBOEH NEATENHHOCTH IO OTHOIICHWIO K OKpYXKAlomlel cpene, COOCTBEHHOMY
3JI0pOBBIO, 000OCHOBAHHE U COONIOICHHE Mep MPOoUIIaKTHKH 3a00JIeBaHU.

B cucreme cpennero obmiero oopasoBanus «buomnorus», usydaemasi Ha 6a30BOM ypOBHE,
SIBIISICTCS  00SI3aTEIbHBIM yUEOHBIM TIPEJAMETOM, BXOJISIIMM B COCTaB MPEIMETHOW OO0JIACTH
«EcTecTBeHHO-HAYYHBIC TPEAMETHIY.

Jis u3yuenus 6uonoruu Ha 6a30BOM YpOBHE CPEIHEro OOIIero 00pa3oBaHMs OTBOIUTCS
68 yacoB: B 10 ximacce — 34 vaca (1 gac B Henento), B 11 kimacce — 34 gaca (1 gac B Henenio).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Tema 1. buojsiorusi Kak HayKa.

Buonorus kak Hayka. CBsi3b OMOJIOTMH C OOIIECTBEHHBIMU, TEXHHUECKUMH U JIPYTUMH
€CTECTBCHHBIMU HayKaMmHu, (uiocodueil, 3TUKOW, I3CTETUKONM u mpaBoM. Ponb Ouomoruu B
(dbopMUPOBAHUN COBPEMEHHOM Hay4HOI KapTuHbI Mupa. CucTemMa OMOJOTHYECKUX HaYK.

MeTop1 TO3HAHUS KUBOU MPUPOABI (HAOIIOIEHUE, SIKCIIEPUMEHT, OIMCaHUe, U3MEpPEHHeE,
KJIacCU(UKAIIMsI, MOJISTUPOBAHKE, CTATHCTUYECKAsT 00pabOTKa TaHHBIX).

JleMoHCTpanum:

[Toptpetsi: Y. dapBun, I'. Mennens, H. K. Konbuos, x. Yorcon u @. Kpuk.

Tabmue! U cxeMbl: « MeTOIbI TO3HAHUS )KUBOW MTPUPOJIBI».

JlabopaTopHble 1 NpaKkTHYeCKHEe PadOThI:

[Tpaktnueckast pabora Ne 1. «lcnonbp3oBaHue pa3iaMYHBIX METOJOB IpPU H3YYEHUU
OHOJOTUYECKHX OOBEKTOBY.

Tema 2. JKuBble cuCTEMbI M UX OPraHU3aIUA.

Xuseie cucrembl (OMOCHCTEMBI) Kak IMpeaMeT u3ydeHus Owmonornu. OTiauuue >KHUBBIX
CUCTEM OT HEOPraHUYECKOU MPUPO/IbI.

CpoiicTBa OumocucteM M HX pazHooOpasue. YPpOBHU OpraHu3aluu OUOCHUCTEM:
MOJIEKYJIIPHBIM,  KJIETOYHBIA,  TKAHEBbIM,  OpPraHMW3MEHHBIN,  NOMYJSLHUOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOTE01eHOTUYECKHIA), OMOC(hHEPHBIA.

JleMoHCTpanum:

Tabmuipel u cxembl: «OCHOBHBIE TPHU3HAKU KU3HW», «YPOBHU OpPraHHU3aIMU >KUBOU
MPUPOIBD».

O6opynoBanue: mojaens Mosekysbl JTHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHHUE KJIETKH.

XUMUYECKUH COCTAaB KJIETKH. XMUMUYECKHE SIIEMEHTBI: MAKPO3JIEMEHTBI, MUKPOIJIEMEHTHI.
Bozna u MuHepanpHbIe BELECTBA.

@YHKIMM BOJABl U MUHEPAJBHBIX BellecTB B KieTke. [loanepikaHne OCMOTHYECKOIO
OanaHca.

benku. CocraB u ctpoeHne 0elIKOB. AMUHOKHUCIOTH — MOHOMEpHI OenkoB. HezameHnMbIe
U 3aMEHHMMblE€ AMHHOKHUCIIOTHI. AMUHOKHMCIOTHBI COCTaB. YPOBHH CTPYKTYpbl O€IKOBON
MOJIeKyJbl (TIepBUYHAsl, BTOPUYHAs, TPETHYHAs W 4YEeTBEpTUYHAs CTPYKTypa). XUMHUYECKHE
cBolcTBa 0enKkoB. buonornyeckue GPyHKIUU OEITKOB.

®epMmeHThl — OHoJOrHyeckue karaiau3aTopbl. CTpoeHue (epMeHTa: aKTHBHBIM ILIEHTD,
cyocrpatHas  crenuduuHocth. Kodepmentsl. Butamuubel.  Otiauuusts  (epMEeHTOB  OT
HEOPraHUYECKUX KaTalu3aToOpOB.

YrneBoabl: MOHOCaxapu bl (TJIFOKO3a, puO03a U 1e30KCHpU003a), Arcaxapuasl (caxaposa,
JaKTO3a) W MoJucaxapuibl (Kpaxmal, TJIUKOTeH, IeJultoio3a). buonornueckue ¢(yHKIMH
YTJIEBOJIOB.

Jlununaer:  Tpurnuuepunasl, Goconunuasl, crepounsl. ['mapoduibHO-TUAPODHOOHBIE
cBoiictBa. buonornyeckue ¢yHkuuu aununoB. CpaBHEHHE YTII€BOJOB, OEIKOB U JUIHA0B Kak
MCTOYHUKOB DHEPIHH.



Hyxkneunoseie kucnotsl: JIHK u PHK. Hykieotunbl — MOHOMEPBI HYKJIE€MHOBBIX KHCIIOT.
Crpoenne u ¢ynkuuu JIHK. Crpoenne u ¢ynxnum PHK. Bugst PHK. AT®: ctpoenue u
byHKIMN.

[uronoruss — Hayka o kiuerke. Kiierounas Tteopus — npuMmep B3aUMOJCHCTBUS UACH U
¢dakTOB B HAYYHOM MO3HAHUH. METO bl U3YUYCHUS KIETKH.

Knerka kak menoctHas sxuBasi cucrema. OOIie Mpu3HaKM KIETOK: 3aMKHYTas Hapys>KHast
memOpana, mosiekynbl JIHK kak reneTnueckuii anmapar, CuCTeMa CHHTE3a OeJka.

Tunbsl KIETOK: J3yKapuoTHdeckas M mpokapuoTudeckas. (OcoOEHHOCTH CTPOEHUs
npokapuotuyeckoit kiaetku. Knerounas crenka 6akrepuil. CTpoeHHE dYKapUOTHUECKON KIIETKU.
OCHOBHBIE OTJIIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpBI KJIETOK — KIJIETOYHAs CTEHKA, TNIMKOKAIMKC, MX (DYHKIHH.
[TnasmaTtuueckas MemOpana, e€ cBoicTBa M (QyHkHuu. lluTomnmazmMa u e€ OpraHOU[IBL
OnnomemOpannbie opraHouibl kietku: DI1C, anmapar ['oabmku, mu3ocomsl. [loayaBTOHOMHBIS
OpraHoubl KJIETKH: MUTOXOHIPUH, ITacTu/Ibl. [IporcxoxxaeHne MUTOXOHIPUH U Ii1acTua. Buast
wiactua. HemeMOpaHHBIE OpraHOMABI KJIETKH: PHOOCOMBI, KJIETOYHBIA IIEHTP, HEHTPHOJH,
PECHUYKHU, KIyTUKH. DyHKIMM OPraHouI0B KIETKHU. BritoueHus.

SAnpo — perynaropHslil neHTp KieTku. CTpoeHue spa: saaepHas o00JI0uKa, Kaproria3ma,
XPOMAaTHH, AJPBIIIKO. XPOMOCOMBI.

TpaHCIOpT BEIIECTB B KIIETKE.

JdeMoHcTpanum:

[loptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. IIneiinen, P. Bupxos, Ixx. Yorcon, @.
Kpuk, M. Yunkusnc, P. ®pankinun, K. M. bap.

Huarpammbl:  «PacnpenesieHue XMMHYECKHX JJIEMEHTOB B  HEXUBOW  IPUPOAEY,
«Pacnpeenenre XuMUYECKUX 3JIEMEHTOB B )KMUBOU IPUPOJIEN.

Tabmuer u cxembl: «llepuoguyeckas Tabmua XUMHUYECKUX JJIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOJbI», «buocunres 6enka», «CTpoeHne Monekyisl o6enka», «CtpoeHue pepmeHTay,
«Hyxneunossie kuciotel. JJTHK», «Ctpoenne monekynsl AT®y», «CtpoeHne 3yKapruOTUUECKOU
KJIeTKN», «CTpoeHue MKUBOTHOM KieTkn», «CTpoeHHe pacTUTENbHOW KieTkn», «CTpoeHue
MIPOKAPUOTUUYECKON KIETKN», «CTpOCHHE sApa KIETKU», « Y TIE€BOABDY, «JIunuasn.

OOGopyaoBaHue: CBETOBOM MHKPOCKOI, OOOpYyIOBaHWE IJisi MPOBEACHHS HAOIIOICHUM,
U3MEpPEHUH, SKCIEPUMEHTOB, MUKPOIIpENapaThl PacTUTENbHBIX, JKUBOTHBIX M OaKTepHalIbHBIX
KJIETOK.

JlabopaTopHbIie U IpaKTHYeCKHe PadoThI:

JlaGopaTopuast pabora Ne 1. «/3yyeHue KaTaTUTHYECKON aKTUBHOCTH (PEepMEHTOB (Ha
pUMepe aMHJIa3bl WK KaTanaasbl)».

JlaboparopHas pabora Ne 2. «UM3yueHWe CTpOCHHsI KJIETOK PACTCHUM, XKUBOTHBIX U
OakTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpeNapaTax U UX OMHCAHHEY.

Tema 4. /KuzHeaesiTeJIbHOCTh KJIETKH.

O6meHn BemiecTB, WIM MeTa0OMU3M. AcCCUMWIANMS (TJIaCTHUECKUd OOMEH) u
JUCCUMUIIALIUSA (SHEPTeTUYECKH 0OMEH) — IBe CTOPOHBI €AMHOTO Tpoliecca MeTabonu3ma. Ponb
3aKOHOB COXPAHEHUS BEIECTB U SHEPTUU B TOHUMAaHUH MeTaboIn3Ma.

Tumnber oOMena BemiecTB: aBTOTpOdHBIN U reTepoTpodHbii. Pons pepmeHTOB B 00MEeHE
BEIIECTB U MPEBPALICHUH SHEPTUHU B KIIETKE.

@®otocunTe3. CperoBas u TeMmHOBas Haszbl ¢orocuHTeza. Peakuuu ¢dorocuHTes3a.
O dexTuBHOCTH (hoTOCHHTE3a. 3HAUEHHE (POTOCUHTE3A ISl XKU3HU Ha 3emiie. BiusHue ycinoBuit
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUH.



XemocuHTe3. XEMOCHHTE3UPYIOIIHEe OakTepur. 3HAUCHHE XEMOCHHTE3a JJIA KU3HH Ha
3emie.

Ouepreruyecknii oOMeH B KieTke. PacmieruieHme  BEIIECTB,  BBICICHHE U
aKKyMYJIMPOBaHHE SHEPTUU B KJIETKE. DTallbl SHepreTudyeckoro oomena. ['nukonus. bpoxxenue u
ero Buapl. KucinopoaHoe oxkucieHue, WIM  KIETOYHOE  JbIxaHue. OKHUCIUTENIbHOE
dochopmmmpoBanre. DPPEKTUBHOCT IHEPTETUIESCKOTO OOMEHA.

Peakuuu wmarpuuHoro cunres3a. leHernueckas wunpopmamms u JHK. Peammzanums
reHeTH4YecKoi mHpopmanuu B KiIeTKe. | eHeTHUeCKHil KOJ M €ro CBOMCTBA. TpaHCKpHUIILIHS —
MatpuuHblii cuate3 PHK. Tpancnsius — 6uocunTe3 Oenka. Drtamnbl TpaHcuanuu. Koauposanue
aMHHOKHUCIOT. Pons pubocom B OnocuuTe3e Oernka.

Hexnerounsie popmbl )ku3HU — BUpYChL. McTopus oTkpbiTus BupycoB (/1. V. IBaHOBCKUiA).
OcoOeHHOCTH CTPOEHMSI U KU3HEHHOTO LuKJIa BUpPYcoB. baktepuodaru. bonesnu pacrenui,
JKUBOTHBIX M 4Y€JIOBEKa, BhI3bIBaeMble BUpycaMu. Bupyc ummynonedunura yenoseka (BIUY) —
Bo30yautens CIIMJla. OOpaTHas TpaHCKpUIIIMs, peBepraza W HHTerpasa. Ilpodmmakruka
pacnpocTpaHeHusl BUPYCHBIX 3a00J1€BaHUM.

JdeMoHcTpanum:

IToptpetsi: H. K. Konbuos, /1. . UBanosckuit, K. A. Tumupsses.

Tabmumer w cxembl: «Tumbl  mutaHus», «Metabonu3am»,  «MHUTOXOHAPHUD,
«OHepreTruueckuii oomen», «Xnopomiact», «Dotocunres», «Crpoenne [JHK», «Crpoenue u
dbyHkuoHupoBanue reHa», «CuHtre3 Oenka», «l'eHeTmueckwii  Kom», «Bupycen,
«bakrepuodarn», «Ctpoenne u xku3HeHHbId 1ukn Bupyca CIIMIa, O6axtepuodaray,
«Pennmukanus JJHK».

O6opynoBanue: moaenu-anmukauu «Yasoenue [IHK u tpanckpunims», «buocunres
Oenka», «CTpoeHHe KIETKW», Mojenb cTpykTypsl JIHK.

Tema S. PasMHOKeHHe M HHIMBHAYAJIbHOE PAa3BUTHE OPraHU3MOB.

KneTounslii 1uKa, WM KU3HEHHBIM 1ukin kinerku. MuTepdasa m mutos. Ilpoueccsl,
nporekaromue B uHTepdasze. Permmukanus — peakuus marpuunoro cunteza JIHK. Crpoenue
XpoMOCcOM. XPOMOCOMHBI HAa0Op — KapHOTHUIl. JIUTUIOMAHBIA M TaIIOMIHBIM XPOMOCOMHBIE
HaOopel. XpoMaTuael. LluTomoruyeckne OCHOBBI Pa3MHOKEHHSI U WHAWBUIYAIbHOTO PAa3BUTHS
OpraHU3MOB.

Jenenune knetku — muto3. Ctaauu muto3a. [Iporeccel, mporucxoasiue Ha pa3HbIX CTAIUSIX
MUTO3a. broIOrn4eckuii CMbICI MUTO3a.

[Tporpammupyemasi rudesb KJIETKH — allonTo3.

@DopMbl pa3MHOXKEHUS OpraHU3MOB: OECII0JI0€ U 110JI0BOE. Bubl 6€cionoro pa3MHOKEHHUS:
JIeJIEHNE HaJIBOE, MOYKOBAaHHME OJIHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE, BETETaTHUBHOE
pa3MHOeHUe. MICKycCTBEHHOE KIIOHMPOBAaHNE OPTaHU3MOB, €r0 3HaYEHHE IS CEIEKIUH.

[TonoBoe pa3MHOXKEHHE, €r0 OTIMYUS OT OECroI0ro.

Meiio3. Cragum meito3a. Ilpoueccel, mpoucxonsdimue Ha craausx menosa. [loBenenue
XpoMocoM B Mero3e. Kpoccunrosep. bronornyecknii cMbICI M 3HaYEHUE MEN03a.

["ameTorenes — nporecc 00pa3oBaHUs MOJOBBIX KJIETOK Y KHUBOTHBIX. [10JI0BBIE XKene3bl:
CEeMEHHUKU M sSU4YHUKH. OOpa3oBaHHE M pa3BUTHE MOJOBBIX KJIETOK — raMmer (CrepMaTo3oui,
AllleKsIeTKa) — crepmatoreHe3 U oBoreHe3. (OCOOEHHOCTH CTpOEHHS SHIEKIETOK U
criepmaro3onoB. OmnogorBopenue. [lapreHorenes.

WNunuBuayanbHoe pa3BuUTHE (OHTOreHe3). OMOpUOHAJIbHOE pa3BUTHE (IMOpHOTEHE3).
Otansl AMOPHOHATBHOTO PAa3BUTHUS Yy TO3BOHOYHBIX JKMBOTHBIX: APOOJIEHUE, TacTpyJIsius,
opranoretes. [ToctamOproHanbHOe pa3BuTHE. THUMBI MOCTIMOPHOHAIBHOIO PA3BUTHUS: HPSIMOE,



HemnpsiMoe (JIMYMHOYHOE). BnusHMe cpeapl Ha pa3BUTHE OPraHu3MOB, (AKTOPBI, CIIOCOOHBIC
BBI3BIBATH BPOXKAEHHBIE YPOJICTBA.

Poct u pa3Butue pacrenuil. OHTOr€HE3 IBETKOBOIO PaCTEHUS: CTPOEHUE CEMEHU, CTaAUU
pa3BUTHSL.

JdemoHcTpanuu:

Tabmuubl u cxembl: «@OPMBI Pa3MHOKEHHUSI OPTaHU3MOBY, «JIBOIHOE OMIIOIOTBOPEHHUE Y
LIBETKOBBIX pacTeHUi», «BereraTuBHOE pa3MHOKEHUE pAaCTEHUI», «/lenenue KineTku 6akrepuin»,
«CtpoeHne MOJIOBBIX KIETOK», «CTpoeHHe XpoMocoMbl», «KieTouHbli mukm», «Pemmmkanus
JHK», «Mutos», «Meiios», «lIpsiMoe u Henpsimoe pa3BUTHEY, «['aMeTOreHe3 y MIIEKOIMUTAIOIIUX
U 4enoBekay, « OCHOBHBIE CTaUM OHTOTEHE3a.

OO6opyoBaHMe: MHUKPOCKOI, MHUKpomnpenaparbl «CrnepMaro30uabl MIIEKOINHUTAOLIErO»,
«SlinexneTka miekonuTaromero», « Kapuokunes B kjieTkax KOpeuka JiyKa», MarHUTHasi MOJ1eJb-
anmukanus «/lenenue knetkn», moaens JTHK, moxens Meradaznoit XpoMOCOMBI.

JlabopaTopHble 1 NpaKkTHYeCKHEe PadOThI:

JlabopaTtopHnast padora Ne 3. «HaOmroieHne MUTO3a B KJIETKaX KOHUYMKA KOPEIIKa JIyKa Ha
TFOTOBBIX MUKpOIIPENapaTax».

Jlaboparopuas pabota Ne 4. «V3yueHue CTpOEHHS TMOJOBBIX KIETOK Ha TOTOBBIX
MHUKpOIIpenaparax.

Tema 6. HacsieacTBeHHOCTh U H3MEHYHBOCTH OPraHU3MOB.

[Ipeamer u 3amaum reHetuxku. lcropusi pa3Butvs reHeTukd. Ponb nuronorun u
SMOPHUOJIOTHH B CTAHOBJICHUH T€HETUKU. BKiiag poccuiickux u 3apyOexHbIX YUEHBIX B pa3BUTHE
reHeTuku. Meroapl TeHeTHKU (THOPUIOJOTUYECKHM, LHUTOTCHETHYECKUH, MOJIEKYJIISPHO-
reHeTuyeckuii). OCHOBHbIE T€HETUUYECKUE MOHATHS. ['eHeTndeckasl CHMBOJIMKA, UCIIOJIb3yeMasi B
cXemax CKpelUBaHui.

3aKOHOMEPHOCTU  HAcCJEAOBaHWS  MPU3HAKOB, YycTaHOBIeHHble [.  MeHaenem.
MonorubpuaHoe CKpelrBaHie. 3aKOH eIMHO-00pa3us ruOpuI0B repBoro nokojaeHus. [Ipasuno
JOMMHHUPOBaHMs. 3aKOH paclleIuleHus mpu3HakoB. ['mmore3a uyucroTsl ramer. llomHoe u
HETOJIHOE JOMUHHUPOBAHHUE.

JuruOpunHoe CKpemMBaHHME. 3aKOH  HE3aBUCHMOTO  HACJENOBAaHUS  TPU3HAKOB.
[{uToreHeTnyeckue OCHOBBI JUTMOPHUIHOTO CKPEIIMBAHUSA. AHAJIU3UPYIOLIEe CKpEIlBaHUE.
Hcnonp30BaHne aHAIM3UPYIOIIETO CKPEIIMBAHMS ISl ONIPEIETIeHHsI TEHOTUIIA OCOOU.

CuenneHHoe HacnefoBaHue mpusHakoB. Pabora T. Moprana mno cremieHHOMY
Hacje10BaHHI0 TeHoB. HapyIieHue clenyieHnsi TeHOB B pe3yjibTaTe KPOCCHHIOBEpa.

XpOoMOCOMHas TEOpUsl HACJIECTBEHHOCTH. | eHeTHuecKne KapThl.

I'eneruka mona. XpoMOCOMHOE OIpe/eseHHe 1oJ1a. AYTOCOMBI U TOJIOBBIE XPOMOCOMBI.
['omorameTHsle M rereporaMeTHbie opraHu3Mbl. HacnenoBaHue NpPU3HAKOB, CIEIUIEHHBIX C
IOJIOM.

N3meHunBOCTh. BUbl N”3MEHUMBOCTHU: HEHACIIECTBEHHAs M HacleACcTBeHHas. Ponb cpeapl
B HEHACJIEJICTBEHHOW W3MEHYMBOCTU. XapaKTepUCTHKAa MOIU(PUKALMOHHOW H3MEHUYHBOCTH.
Bapuannonnsiii psa v BapuanronHast kpupas. Hopma peakiuu npusnaka. KonnuecTBeHHble U
KaueCTBEHHBIC TIPU3HAKU U X HOopMa peaknuu. CBoHCTBa MOAUPUKANMOHHON N3MEHYMBOCTH.

HacnencTBenHas, wiy reHoTunuyeckas, "3MeH4YMBocTh. KoMOMHATHBHAsT U3MEHYHBOCTb.
Meiio3 u moNIOBOM mTpolecc — OCHOBAa KOMOMHATUBHOM W3MEHUYMBOCTH. MyTallioHHas
M3MEHYUBOCTh. Kimaccudukamuss MmyTanuii: TeHHbIE, XpPOMOCOMHBIE, T€HOMHBIe. YacTtoTa U
MPUYMHBI MyTaluii. MyTtareHHbsle (akTopbl. 3aKOH TOMOJIOTHUECKUX PSIIOB B HACIEICTBEHHOMN
m3menunBocty H. . BaBumnosa.



BHesaepHast HACIEACTBEHHOCTh U U3MEHUYHUBOCTb.

I'enetuka wyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbl TE€HETUKU YeEJIOBEKa:
TCHEAIOTUYCCKUH, OJIM3HEIOBBIM, IUTOTCHETUYCCKUH, OMOXUMHUYECKHHA, MOJEKYJISIPHO-
reHetudyecknid. COBpEMEHHOE OIpeAesIeHHe TEeHOTHUIA: IOJIHOT€HOMHOE CEKBEHHPOBAHMUE,
TEeHOTUIIMPOBaHUE, B ToM uucie ¢ nomomibto [1[[P-ananuza. HacnenctBenusie 3a0osieBaHus
YeloBeKa: TIeHHBbIe OoJie3HHW, OOJE3HM C  HACJICACTBEHHOW  MPeapacioyioKeHHOCTHIO,
XpoMocoMHbIe Oosie3HH. ComaThdeckue ¥ TeHepaTHBHbIC MyTanuu. CTBOJOBBIE KIICTKH.
[TpunHuMMIBI 310pOBOrO 00pas3a >KU3HU, AUATHOCTUKU, MPO(PUIAKTUKHA U JICYCHUS T€HETHYECKUX
Oone3nel. MeauKO-TeHeTHUECKOe KOHCYJIBTUPOBAHHUE. 3HAYEHHE MEAMIIMHCKOW TE€HETHKU B
MPEIOTBPALICHUH U JICYCHUU TeHETUIECKIX 3a00JIeBaHUI YETIOBEKa.

JleMoHCTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne @pu3, C. C. UerBepukos, H. B. Tumodeen-
PecoBckwnii, H. 1. BaBunos.

Tabmumel u cxeMbl: «KMOHOTHOPUIHOE CKPEIIMBAHKUE M €r0 IUTOTCHETHYECKAas OCHOBAY,
«3aKOH pacHICIUICHUS] M €ro IMTOTeHETUYECKass OCHOBa», «3aKOH YHCTOTHI TaMeTy,
«lurubpuanoe ckpeumBanue», «lLuTomornyeckue OCHOBBI JUTHOPHUIHOTO CKpEIIHMBAHUS,
«Meito3», «B3zaumopeiicTBue aJiyiebHbIX T€HOBY, «I eHeTHnYecKrue KapThl paCTEHUM, d)KUBOTHBIX U
yesnoBeka», «l'eHernka mosa», «3aKOHOMEPHOCTH HACIEIOBAHUS, CLEIUIEHHOTO C TI0JIOMY,
«KapuoTunsl dYenoBeka ¥ IKHBOTHBIX», «Bumbl wu3MeHumBOCTHY», «MoOau(UKAITMOHHAS
U3MEHYUBOCTHY», «HacnenoBanue pesyc-gakropay, «l'eHeTHKa rpynmn KpoBu», «MyTalloHHas
U3MEHYUBOCTHY.

OOGopynoBanue: Mojeau-anminkanuu «MoHorudpuaHoe ckpemuBanuey, «HemomHnoe
JOMUHUpOBaHUEY, «Jurubpunnoe ckpemuBaHuey, «llepekpéct XpoMOCOM», MHKPOCKON U
Mukpormnpenapar «Jpo3oduna» (Hopma, mytanuu GopMbl KPBUIEEB U OKpPACKHU Tela), repdbapuit
«I"0pOoX MOCEBHOW».

JlabopaTopHble M NpaKkTHYeCKHEe PAdOThI:

JlaGopaTtopHnast pabota Ne 5. «M3yueHue pe3ysbTaToB MOHOTUOPUAHOTO U TUTHOPUTHOTO
CKpEIIUBaHUS Y IPO30(HITBI HA TOTOBBIX MUKPOITpENapaTaxy.

JlaboparopHas pabota Ne 6. «3yueHre MOAMPHUKAITMOHHON U3MEHUYUBOCTH, TOCTPOCHUE
BAPHALMOHHOTO Ps1/1a ¥ BAPUALIMOHHON KPUBOIY.

Jlaboparopunas pabora Ne 7. «AnHanmu3 wmyranuid y JApo30ouiibl Ha TOTOBBIX
MUKpOIpenaparax.

[TpakTrueckas pabota Ne 2. «CocTaBieHue U aHATU3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Cesiekuusi oprann3mMoB. OCHOBbI OMOTEXHOJIOTUM.

CenekIusi Kak HayKa U TIpoliecc. 3apoKJIeHUe CelIeKIUu U JoMectukanus. Yuenue H. U.
BaBmioBa o 1meHTpax NPOUCXOXKIEHUS M MHOT000pa3us KyJIbTYPHBIX pacTeHuid. LleHTpsl
MPOUCXOKICHUS TOMAITHUX KMBOTHBIX. COpT, MOPOAA, IITAMM.

CoBpeMeHHBIE METOBI CENEKIMU. MacCoBbI U MHAWBUAYATbHBI OTOOPHI B CENEKIIMH
pacTeHui U XUBOTHBIX. OIIeHKA dKCTepbepa. bIu3KopoACTBEHHOE CKpEIIMBAaHNE — MHOPUIUHT.
Yucras muaus. CkpeniuBaHue YUCTHIX TUHUH. ['eTeposuc, ninm rubpuanas cuna. HepoactBenHoe
cKkpemuBanue — ayTOpuauHr. OtganéHHas ruOpugusanus U e€ ycnexu. VCKycCTBeHHBIN
MyTareHe3 W TIOJy4YeHUE TMOJMIUIONAOB. JIOCTHKEHUSI CEeNeKIUH PpACTEHWUU, >XUBOTHBIX U
MHUKPOOPTaHU3MOB.

buorexHonoruss kak oTpacib NPOU3BOACTBA. ['€HHas HHXKEHEpHUs. OTambl CO3JaHUS
pexombunantHoit JIHK wu Tpancrenneix opranusmoB. Kierounas wumxenepusi. Knetounsie
KyJIbTypbl. MUKPOKJIOHATFHOE pa3MHOKEHHE pacTeHud. KiloHupoBaHWe BBICOKOMPOTYKTUBHBIX



CEIbCKOXO035MCTBEHHBIX OpPraHU3MOB. OKOJOTHYECKHE M JTHYeckue mpodiemel. MO —
TeHETUYECKH MOJU(PHUIUPOBAHHBIE OPTaHU3MBI.

JleMoHCTpauu:

[Toptpetsi: H. W. BaBunos, U. B. Muuypun, I'. /1. Kapnieuenko, M. @. 1iBaHoOB.

Tabmuipel u cxembl: Kapta «L[eHTpbI MPOUCXOXKIEHUS M MHOT0OOpasusi KyJbTYpPHBIX
pacteHuii», «Ilopoabl TOMalIHUX >KUBOTHBIX», «CopTa KyJbTYpHBIX pacTeHui», «OtnanéHHas
rubpuam3anusy, «Paboter akamemuka M. @. HWeanoBay, «[lomumnoungus», «OOBEKTHI
ounorexHonorun», «Kierounele KylabTypbl U KIOHHUpOBaHUe», «KOHCTpynpoBaHHE U MEpEeHOC
TE€HOB, XPOMOCOMY.

Ob6opynoBaHue: MyJSDKU TUIOAOB U KOPHEIJIOZOB TUKUX (OPM M KYJIBTYPHBIX COPTOB
pactenuii, repobapuit «CenbCKOX03SIICTBEHHBIE PACTCHHSI.

JlaGopaTopHble H NpaKkTH4YecKHe padoThbi:

Okckypeusi «OCHOBHBIE METOJABI U JIOCTHXKEHHUS CEJEKUMU PACTeHMM M KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHLUIO, IUIEMEHHYIO (pepMy, COPTOUCIBITATEIbHBIM YYacTOK, B TEIJIMYHOE
XO03SICTBO, JTA00PATOPUIO arpOyHUBEPCUTETA WM HAYYHOTO IICHTPA)».

11 KUIIACC

Tema 1. DBosronMOHHAs OHOJIOTHS.

[IpenmnochuIKu BOSHUKHOBEHH S SBOTIOIMOHHOM TEOpHH. DBOIOLIUMOHHAS TEOPHS U €€ MECTO
B Onosoruu. BiusHue 3BOMIOLMOHHON TEOPUH HA Pa3BUTUE OUOJIIOTUU U APYTUX HAYK.

CeupgerenncTBa 3Bomonuu. [laneoHTonornyeckre: mocae10BaTeIbHOCTh NOSBICHHS BUIO0B
B TAJICOHTOJIOTHYECKOW JIETONHCH, IepexofHbie (opmbl. buoreorpaduyeckue: cXoacTBo u
paznuuue dayH u (GI0p MATEPUKOB U OCTPOBOB.

OMOPHOJIOTHYECKUE: CXOJCTBA M pa3iMyusi SMOPUOHOB pPa3HBIX BHUIOB IO3BOHOYHBIX.
CpaBHHTEbHO-aHATOMUYECKHE: TOMOJIOTHYHBIC, AHAJIOTUYHBIC, pPYyJUMEHTApHBIE OpTaHBI,
aTaBU3MBbl. MOJIEKYIIPHO-OMOXUMHUYECKHE: CXOJICTBO MEXaHHW3MOB HACIEICTBEHHOCTH U
OCHOBHBIX META0OJIMYECKUX MyTeH Y BCEX OPraHU3MOB.

OpomonnonHas Teopus Y. JlapBunHa. Ilpeanochliku BO3HHUKHOBEHHUS JIapBHHU3MA.
JIBIKymiue CHJIBI  OBONIOUMH BUAOB 10 JlapBuHy (M30BITOYHOE pasMHOXKEHHE TMpH
OTPaHUYEHHOCTH PECypCoB, HeompeneNnéHHas W3MEHUYMBOCTh, OOprOa 3a CyIIeCTBOBAHHE,
€CTECTBEHHBIN 0TOODP).

Cunternyeckas teopust 3Boroluu (CTI) 1 e€ OCHOBHBIE OJIOKEHHUS.

MuxposBodrorust. [Tomysiius kak eTuHAIa BUIa U SBOJIIOLNH.

JBmwxymue cuitbl ((hakTophl) HBOIIONUHN BUAOB B NMpHpoJe. MyTallMOHHBIA TPOLECC U
KOMOWHATUBHAsI U3MEHYMBOCTH. [lomynsmonHbIe BOJIHBI U Apeiid reHoB. M3oms1us u Murparus.

EcrectBenHblif oTOOp — Hampapisttomuil ¢aktop 3Boimonnu. DOpMBI €CTECTBEHHOTO
otbopa.

[TprcnocoOIeHHOCTh OPraHU3MOB KaK pe3yJIbTaT ABOJIONHUH. [IpuMepsl pucrocoOneHuit
y opraau3mMoB. ApoMop(}03bl U UIM0-3JATI TAIHH.

Bun u BumooOpazoBanue. Kpurtepuum Buma. OcHOBHBIE (OpMBI BHI00Opa30BaHUS:
reorpagpuuecKoe, IKOJIOTHIECKOE.

Maxkposomonus. @opMbl 3BONIONUH: (QHIIETHYECKas, TUBEPreHTHas, KOHBEPreHTHasd,
napainiensHas. HeoGpatumocTs 3BoONNN.

[IpoucxoxaeHue  OT  HECHEUMAIM3HPOBAHHBIX  MIpeakoB.  IIporpeccupyromias
crienuanu3anys. ATanTHBHAS paHalys.



JdemoHcTpanmuu:

IToprpersr: K. Jlunnen, XK. b. Jlamapk, Y. [apsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkenb, @. Miomep, A. H. CeBepiios.

TaGnuupl u cxembl: «Pa3BuTHE OPraHNYECKOro Mupa Ha 3emiiey, «3apoAbIIliy TO3BOHOUYHBIX
AKHUBOTHBIX», «Apxeontepukc», «Popmbl 60pbsObI 3a cylecTBOBaHUE», «EcTecTBeHHBIN 0TOOPY,
«MHoroo0Opa3ue copToB pacTeHui», «MHorooOpa3sue mOpoA >KUBOTHBIX», «llomymsamum»,
«MyTanmoHHasi ©3MEHUYMBOCTEY», «Apomopdo3by, «Maunoanantamumny», «O0mas nerenepanus,
«/IBrmxymue cuibl 3Boonuny», «Kapra-cxema mapuipyra nyremectsus Y. [lapunay, «bopsba
3a CYLLECTBOBAHHEY, «IIpucrnocobaeHHOCTD OpPraHHU3MOBY, «I'eorpaguueckoe
BU000pa30BaHUE», « DIKOJIOTUYECKOE BUI000PA30BAHUE.

OO6opyoBaHME: KOJIJICKIUS HACEKOMBIX C Pa3IMYHBIMU TUIIAMH OKPACKH, HA0OP TUIOIOB U
ceMsiH, Kosutekuus «IIpumepsl 3alUTHBIX TPUCTIOCOONIEHUH Y ) KUBOTHBIX», MOAEIb «OCHOBHbBIE
HalpaBJIEHUs 3BOIIOLUNY, 00bEMHAs Mozelb « CTpOeHHE FOJIOBHOTO MO3ra ITO3BOHOUYHBIXY.

buoreorpapuueckass kapra Mupa, KOJUIEKIHs «DOpPMBI COXPAaHHOCTH HCKOIIAEMBIX
JKUBOTHBIX U pacTeHHi», Mozaenp anmiukanus «llepekpéct xpomocom», BIaKHbIE IpenapaThl
«Pa3Butne Hacekomoro», «Pa3BuTHe mnArymku», Mukporpenapar «/lpozoduna» (HopMma,
MyTaluH (OpMbI KpBIIILEB U OKPACKU TEJa).

JlabopaTopHble 1 NpaKkTHYeCKHEe PadOThI:

Jlaboparopuas padota Ne 1. «CpaBHEeHHE BUIOB 110 MOPHOJIOTUYECKOMY KPUTEPUIO».

JlaGopatopHass pabota Ne 2. «OmnucaHue npUCHOCOOIEHHOCTH oOpraHusmMa u eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe U pa3BUTHe KU3HU Ha 3emJie.

JloHay4HbIe TIPEJICTaBICHUS O 3apOXKACHUU KU3HU. HayuHble runore3bl BOSHUKHOBEHUS
KHU3HU Ha 3emiie: aOMOreHe3 W MaHcHepMus. XUMHUYecKas 3BOJIOLUSA. AOHOreHHBIH CHHTE3
OpPraHMYECKUX BEILECTB U3 HEOPraHUUECKUX. DKCIEPUMEHTAIBHOE MOATBEPKACHUE XUMHUECKON
sBostoiny. HauanpHble Tansl 6uonorndeckoit spontonuu. ['unoresa PHK-mupa. ®opmuposanue
MEMOpaHHBIX CTPYKTYp M BO3HHMKHOBEHHE INPOTOKJIETKU. [lepBble KIETKM U HX HBOJIOLHA.
®opMUpPOBaHNE OCHOBHBIX TPYIII KUBBIX OPIraHU3MOB.

Pa3ButHe xu3Hu Ha 3eMie 110 3pam U nepuoaam. Karapxei. Apxelickas 1 IpoTEpO30icKas
apsl. [Taneo3oiickast 3pa 1 €€ nepuo/pl: KeMOPHUIICKUH, OPAOBUKCKUM, CUITYpUIICKUH, 1I€BOHCKHUH,
KaMEHHOYTOJIHBIN, IEPMCKHUI.

Me3o30lickas 5pa U €€ Nepruoabl: TPUACOBBIN, FOPCKU, MEJIOBOM.

KaiiHo30iiCcKas 3pa U €€ Meprobl: aJI€0r€HOBbII, HEOT€HOBBIN, aHTPOIIOTEHOBBIH.

XapakTepucTuKa KJIMMaTa M TeoJIoTHYecKuX IMpoieccoB. OCHOBHBIE 3Talbl 3BOJIIOLHUU
PACTUTENBHOTO U )KUBOTHOT'O MUpa. ApoMOop(o3bl Yy pacTeHHI 1 )KUBOTHBIX. [losiBIIeHUE, pacBeT
Y BBIMUPAHUE TPYIII KUBBIX OPraHU3MOB.

CucremMa opraHM4ecKoOro Mupa Kak OTpa)keHue 3BOJOLHUU. OCHOBHBIE CUCTEMATHUUYECKUE
IpyIIBl OPraHU3MOB.

OBojronusl 4eloBeKka. AHTpOMOJOrus Kak Hayka. Pa3BuTue mnpeiactaBieHHid o
IIPOUCXOXKIECHNN YesloBeKa. MeTo bl M3yueHus aHTpornoreHe3a. CXoAcTBa U pa3Indus 4eIoBeKa
Y )KMBOTHBIX. CUCTEMATUYECKOE MTOJIOKEHHUE YETIOBEKA.

JBuwxyume cunsl  ((paxkTopel) aHTpomoreHesa. HacnencTBeHHass W3MEHUMBOCTh U
ecTecTBeHHbIN 0TOOpP. OOLIEeCTBEHHBIN 00pa3 )KU3HU, U3TOTOBJICHNUE OPYIUil TpyZa, MBILIUICHHUE,
peub.

OcHOBHBIE CTaJuU M BETBH HBOJIIOLIMM YEJIOBEKA: aBCTPAJIONUTEKH, UEIOBEK yMEIbIi,
Yenosek npsaMmoxondamuid, YenoBek HeaHaepTranbckui, Yenoek pasymublid.  Haxonkn



MCKOMAeMbIX OCTATKOB, BpeMsl CYyIIECTBOBaHUS, 00JACTh pacHpOCTpaHEHUsl, 00bEM T'OJIOBHOTO
Mo3ra, 00pa3 )KU3HHU, OPYAHSL.

UYenoseueckne packl. OCHOBHBIE OOJBIIME pachl: €BpONECOUIHAS (eBpa3HiicKas), HETPO-
aBcTpajioujiHas  (9KBaTOpUaJbHAsA), MOHTOJOWJHAs  (a3MaTCKo-aMepukaHckas).  YepTsl
MPUCTIOCOOTICHHOCTH IIPEJICTaBUTEIIEH YEIIOBEUECKUX Pac K yCIOBUSM CyllecTBOBaHUS. EnMHCTBO
yenoBeueckux pac. Kpuruka pacusma.

JleMoHCTpanum:

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

Tabmune! u cxembl: «Bo3nukHoBeHne ColHEUHON cUCTeMbl», «Pa3BUTHE OpraHUYecKOro
mupa», «PacrurenpHas kietka», <« KuBoTHas kiuertka», «lIpokapuornueckas KieTkay,
«CoBpeMeHHasi cUCTeEMa OpPraHu4yeckoro mMupay», «CpaBHEHHE aHATOMUYECKHX YEPT CTPOCHUS
YyelloBeKa M 4YeIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJCOHTOJOTUYECKHX HAaXOJ0K
IPEIKOB COBPEMEHHOro uejoBeka», «JllpeBHelmme moan», «JpeBHue moam», «llepBbie
COBpPEMEHHBIE JTIOAN», «UenoBeueckue pacol».

Ob6opynoBanue: wmynsixku «lIpoucxoxxaeHue denoBeka» (OIOCTbI  aBCTPAJONUTEKA,
MUTEKAaHTPOIa, HeaHAEepTalblla, KPOMAaHbOHIIA), CIENKUA WIK M300pakeHHUs KaMEHHBIX OpYIuit
MEepBOOBITHOTO YeloBeKa (KaMHHU-YOIIEphl, pyOuia, ckpebia), TeoXpoHOJOoru4ecKas Tabnuia,
KoJuTeKIUs «DOopMbl COXPAHHOCTH UCKOIAEMBIX )KMBOTHBIX U PaCTCHUI.

JlabopaTopHble U NpakTHYeCKHEe PadOThI:

[Tpaktuyeckas padora Ne 1. «/3yueHune UCKOMAEMbIX OCTATKOB PAaCTEHUH U JKUBOTHBIX B
KOJUTCKIIASX).

OKCcKypeusi «IBOJIOLUS OPraHUYecKoro Mupa Ha 3emiie» (B €CTECTBEHHO-HAyUHbIM WM
KpaeBeIYECKU My3eil).

Tema 3. Oprann3msl 4 OKpPY:KaOIIAs cpeaa.

OKkojorusi Kak Hayka. 3ajadyd M pasAeibl DKOJOTMH. MeToabl IKOJIOTMYECKHX
UCCIJIEJOBaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl ~ oOuTaHMs  OpPraHU3MOB:  BOJHAs,  HAa3eMHO-BO3YyIIHas,  IOYBEHHas,
BHYTPHUOpPraHU3MEHHas!.

Okonoruyeckue (axropsl. Kiaccudukanms skomorndeckux (akTopoB: aOMOTHUECKHUE,
OMOTHYECKUE U aHTPOINOreHHbIe. JlelicTBHE IKOJIOTHYECKUX (PAKTOPOB HA OPraHU3MBI.

AbGuotnueckue  (QaxkToppl:  CBET, TeMIeparypa, BIaXHOCTb. doronepuoaunsm.
[TpucnocoOieHns OpraHu3MoB K JeHCTBHIO aOHOTHYECKHX (aKkTOpPOB. bruojornyeckue puTMsl.

buotnueckne ¢dakrtopel. Buapl OMOTHYECKMX  B3aUMOJEHCTBHN:  KOHKYpEHLH,
XHUIIIHWYECTBO, CUMOMO3 U ero ¢opMel. [lapazutusm, koonepaius, MyTyaln3M, KOMMEHCATIU3M
(KBapTUpPAHCTBO, HaxJeOHWYECTBO). AMEHCaINU3M, HeUTpaau3M. 3HaueHue OHMOTHYECKUX
B3aMMOJICHCTBUI JJIs CYIIECTBOBAHUS OPTaHU3MOB B IPUPOIHBIX COOOIIIECTBAX.

OKOJIOTUYECKHE XApAKTEPUCTUKU MOMyIsAuu. OCHOBHBIE IIOKA3aTeId MOIMYJIALHNU:
YHUCIIEHHOCTb, IUIOTHOCTh, POXIAA€MOCTb, CMEPTHOCTb, MpPHUPOCT, Murpaunus. JnHamuka
YHUCIIEHHOCTH MOIMYJISIIUU U €€ peryJsiusl.

JleMoHCTpanum:

[Toptpetsi: A. I'ymbonpar, K. @. Pynse, 3. I'ekkenb.

Tabmune! u cxembl: kapta «IIpupogHbie 308 3emin», «Cpenbl 0OMTaHUS OpPTraHU3MOBY,
«Dotonepuoauzmy», «llomynsuum», «3aKOHOMEPHOCTH pPOCTa YHUCIEHHOCTH TMOIMYJISLHUN
uHpy30pun-Tyhenbkm», «llumensie nenmy.

JlabopaTopHblie U NpaKkTHYeCKHue padoThl:



JlabopaTtopHnas pa6ota Ne 3. «Mopdonornueckre 0cCOOEHHOCTH PaCTEHUI U3 PA3HBIX MECT
oOUTaHUS.

JlaboparopHas padota Ne 4. «BinsHue cBeTa Ha POCT U pa3BUTHE YEPEHKOB KOJIEYCa.

[Tpaktrueckas padora Ne 2. «IToacuér MIOTHOCTH MOMYJIALMA Pa3HBIX BUIOB PACTCHUM.

Tema 4. Coo011ecTBa M DKOJOrHYeCKHEe CHCTEMBI.

CoobmectBo  opranuzmMoB —  OuoneHo3. CTpykTypsl  OuoleHO3a:  BHJOBasd,
NpOCTpaHCTBEHHas, Tpoduueckas (mumieBast). Bunpl-noMmuHanTel. CBsi3U B OHOIIEHO3E.

Dkojnoruyeckre cucreMbl (3kocuctemsbl). [lonste 00 3KkocucTeMe W OHOreOlEHO3E.
OYHKIMOHAJIbHBIE KOMIIOHEHTBl HAKOCHCTEMBI: TPOAYIEHTb, KOHCYMEHTBI, PpEIYyLEHTHI.
KpyroBopor BemecTB M TOTOK SHEpruud B 3dKocucreme. Tpoduyeckue (MUIIEBBIE) YPOBHU
skocuctembl. [lumeBbie nenu u cetd. OCHOBHBIE IOKAa3aTeNd S3KOCHUCTEMBIL: Omomacca,
OPOAYKIHSA. DKOJOTHYECKHE MUpPAMUAbL: MPOAYKLHH, YUCICHHOCTH, Ouomaccel. CBoOMCTBa
9KOCUCTEM: YCTOMYUBOCTb, CAMOpPETyIIsiiusl, pazButue. CyKieccus.

[TpuponHbie 3KOCHUCTEMBI. JKOCUCTEMBI 03€p M peK. ODKocucTeMa XBOWHOTO WU
LIMPOKOJINCTBEHHOTO JIEca.

AHTpPOIIOTEHHBIE SKOCUCTEMBbI. ATPOIKOCUCTEMBI. YpOOIKOocUCTeMBbl. buonornyeckoe u
XO03SIUCTBEHHOE 3HAYCHHE arpOdKOCHUCTEM B YPOOIKOCHCTEM.

buopasnoobpasue kak ¢aktop ycroiunBoctu skocucteM. CoxpaHeHHe OHOIOTHYECKOTO
pa3zHooOpa3us Ha 3emiie.

VYuenne B. U. Bepuanckoro o 6uocdepe. I'panuiibl, cocta u cTpykTypa Ouocdepst. XKusoe
BemectBO M ero ¢GyHkuuu. OcobeHHOCTH Ouocdepbl Kak TI00aTbHON SKOCHUCTEMBI.
JlnHamugeckoe paBHOBECHE B 0OpaTHas CBs3b B Ouocdepe.

KpyroBopotbl BeliecTB M OHOr€OXMMHYECKHE IMKJIBI 3JIEMEHTOB (yriepoja, a3oTa).
3oHanbHOCTH 6uochepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBo B Onochepe 3emnu. AHTpONOreHHbIe H3MeHeHus B Ouocdepe. ['mobanbHble
HKOJIOTMUYECKHE TPOOIIEMBI.

CocymiecTBoBaHUE NMPUPOJIBI U uenoBedecTBa. CoxpaHeHue OMopa3zHooOpa3us Kak OCHOBA
ycroifunBoctu O6nocdepsl. OCHOBA PALlMOHATIBHOIO YIPABICHUS MPUPOIHBIMU pECypcaMH U UX
ucnosb3oBaHue. JloCTHKEHHs OMOJIOTUU M OXpaHa IPUPOIbI.

JdemoHcTpaumuu:

[Toptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepuanckuii.

Tabmuubl u cxemsl: «[lumesie nenu», «buoneHoO3: cocTaB U cTpyKTypa», «IIpupoaHsie
coobuiectBay, «llemn mnuranHus», «OKoNorMyeckas mnupamuaa», «buocdhepa u yenosex»,
«IJKocHuCcTeMa IHUPOKOIUCTBEHHOTI'O JIecay, « IKOCHCTEMa XBOMHOT O Jieca», «brnorenos Bonoémay,
«ArponieHo3», «llpuMepHbIe aHTPOMOTEHHBIE BO3JCUCTBUS Ha MpuUpoay», «Baxneitmme
WMCTOYHUKHU 3arpsi3HEHUs BO3JyXa U TPYHTOBBIX BOm», «[louBa — BakHEWIash COCTaBISIOIIAS
ouoctheprr», «DakTopel gerpamauuud  TouB», «llapHukoBeit  3pdexT», «DakTOpsHI
PaaMOaKTUBHOTO 3arps3HeHus1 6nochepnn», «Oomas cTpykTypa ouochepsn», «PacmpocTpanenue
xKu3HH B Onochepe», «O30HOBBIN dKkpaH Ouochepw», «KpyroBopor yriaepoma B 6mochepe»,
«KpyroBopoT a3ora B mpupojie».

Ob6opynoBanue: MOAeIb-anmInKanus « TunuyHble OMOIEHO3bI», repbapuii «PacTuTenbHbIe
coobmiecTBay, komekuuun «buoneHosy», «Bpeautenu BaKHEHIIMX CETbCKOXO3HCTBEHHBIX
KyJbTyp», TepOapud ¥ KOJUISKIIMM pAcCTeHUH W >KUBOTHBIX, NPUHAUICKANUE K pa3HBIM
HKOJIOTHUECKUM Tpymram ojgHoro Buaa, Kpacuas kuura Poccuiickoit deneparyu, n3odpaxeHus
OXpaHsIeMbIX BHJIOB PACTEHUN U KUBOTHBIX.



IINIAHUPYEMBIE PE3VJIBTATBI OCBOEHHUS ITPOI'PAMMBI 110 BHOJIOTMHN HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA30OBAHUMA

Cormacao ®I'OC COO, ycraHaBiIMBarOTCA TpeOOBaHUS K peE3yibTaTaM OCBOCHHS
00y4aroIMMUCS IPOrpaMM CpeHero ooiero o0pa3oBaHus: JIMYHOCTHBIM, METAIPEIMETHBIM U
MPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B CTPYKTYpPC JHMYHOCTHBIX PE3YJIbTATOB OCBOCHHA MNPEAMCTA «buonorusa» BBIJCJICHBI
CJIEIYIOIIUE COCTaBIIAIONIME: OCO3HAHME OOYYAIOIIMMHCS  POCCUMCKON  TpaKJaHCKOU
UJEHTUYHOCTH — TOTOBHOCTHM K CAMOpPa3BUTHIO, CAMOCTOSTEIIBHOCTH W CaMOONPEIEICHUIO,
HaJIMYUE MOTHBAIMM K OOY4YeHHIO OHOJIOTHH, LEJICHANPABICHHOE pa3BUTHE BHYTPEHHHUX
yOEKIEHUM JTMYHOCTH Ha OCHOBE KJIIOUEBBIX LIEHHOCTEW M MCTOPUYECKUX TpaJULUN pa3BUTHUS
OMOJIOTUYECKOT0 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH 00Y4YaOIINXCsl PYKOBOJCTBOBATHCS B CBOCH
JESTEIbBHOCTH 1I€HHOCTHO-CMBICIIOBBIMU YCTAHOBKAMU, MPUCYIIUMHU CHCTEME OHOJIOTHYECKOTrO
o0pa3oBaHus, HATMYME KOJIOTUYECKOTO MPAaBOCO3HAHMS, CTIOCOOHOCTH CTaBUTH LIETTU U CTPOUTH
JKNU3HCHHBIC I1JIaHBI.

JInuaOCTHBIC PE3yJbTaTbl OCBOCHUA IMPECAMCETA «bnonornsay JOCTUT'aKOTCA B C€AHUHCTBC
y4eOHOM M BOCIUTATENbHON NEATEIHLHOCTH B COOTBETCTBUU C TPAJUIIMOHHBIMH POCCUHCKUMU
COLIMOKYJIbTYPHBIMH, UCTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMHU LIECHHOCTAMM, IPUHATHIMU B
0011ecTBE MpPaBWIAMH W HOPMaMH TOBEJIECHUS M CIOCOOCTBYIOT MPOIIECCaM CaMOMO3HAHUS,
CaMOBOCIIUTAHUA W CaAMOpPAa3BUTHUS, PA3BHUTUA BHyTpGHHCfI Mo3nuun JIMIHOCTH, IMATpHUOTHU3MA,
YBaXXEHUS K 3aKOHY W IPABOIOPSIKY, YEIOBEKY TpyJa U CTaplIeMy IOKOJEHHUIO, B3aUMHOI'O
YBOXEHUS, OEpPEeKHOTO  OTHOIIEHHUS K  KyJIbTypHOMY  HACIEOUI0O U TPaJUIUsAM
MHOTOHAalIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Ipupoae U OKPYKAOLIEH Cpee.

JImaaOCTHBIC PE3YIbTAaTbl OCBOCHUSA yqe6H0ro npeameTa «bnonornsy AOJDKHBI OTpaXaTb
TOTOBHOCTh M CIOCOOHOCTH O0YYaroIIUXCsl PYKOBOJACTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEU
MO3ULIMEH JMYHOCTH, CHUCTEMON IIEHHOCTHBIX OpUEHTAllMid, TO3UTUBHBIX BHYTPEHHHUX
yOXKJIEHU, COOTBETCTBYIOIIMX TPATUIIMOHHBIM  I[EHHOCTSIM POCCHUMCKOTO  OOIIecTBa,
PACIIMPCHUEC KU3HCHHOT'O OIIBITA W OIbITa ACATCIIBHOCTHU B IMPOLCCCE p€ain3alliid OCHOBHBIX
HallpaBJIE€HUN BOCIIUTATEIbHOMN 1€ATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpakIaHCcKOro BOCIMTAHMSA:

c(hOPMUPOBAHHOCTh  TPAXKIAHCKOM TO3UIIMH  OOy4YalOMIeTOCs KaKk AaKTUBHOTO |
OTBETCTBEHHOT'O WIEHA POCCUICKOTO 00IIECTBA;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX TMpaB M OOS3aHHOCTEH, yBakKeHHWE 3aKOHa U
MpaBONOPSJIKA;

TOTOBHOCTHh K COBMECTHOI TBOpquKOfI ACATCIIBHOCTH IIPpXU CO3JaHUU yqe6HBIX ITIPOCKTOB,
pPEIICHUN yqe6HBIX 1 IO3HAaBATCJIbHBIX 3a/a4, BBIIIOJTHCHUHN OMOJIOTHYECKHAX OKCIICPUMCEHTOB;

CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO TIO3HMIIMIO TIO OTHOIICHHIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMCHUEC YUYUTBIBATH B CBOUX )IefICTBPISIX HGO6XOJII/IMOCTI) KOHCTPYKTHUBHOT'O
BSaI/IMO,ZIeI\/IICTBI/IH J'HO)IGfI C pasHbIMHA y6e}KJIGHI/I$IMI/I, KYJbTYPHBIMU LEHHOCTSIMU U COLIMAJIbBHBIM
MOJIOKEHUEM;



FOTOBHOCTh K COTPYJHHUYECTBY B IIPOIECCE COBMECTHOTO BBIMIOJHEHHS Y4YeOHBIX,
MO3HABATENIbHBIX W UCCIEIOBATEIbCKUX 3aJlay, YBAXUTEIBHOTO OTHOIICHUS K MHEHHIO
OTIOHEHTOB MPH 00CYKACHUH CITIOPHBIX BOTIPOCOB OMOJIOTUYECKOTO CONCPKAHMS;

FOTOBHOCTh K T'YMaHUTAapPHOU U BOJIOHTEPCKOU 1€ATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKON TPAKIAHCKOW UICHTHYHOCTH, TATPUOTH3MA, YBAKCHHUS K
CBOEMYy HApoOAy, 4yBCTBa OTBETCTBEHHOCTHM Iepel POoIMHON, TOpAOCTH 3a CBOM Kpai, CBOKO
Ponuny, cBOM A3BIK M KYJIBTYPY, POILJIOE M HACTOSLIEE MHOTOHALIMOHAIBHOr0 Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHUE K TPUPOJHOMY HACIIEIUIO U TAMATHUKAM IPUPO/IbI, JOCTHKEHHUSIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTH OIEHUBATH BKJIA]] POCCHICKUX YUEHBIX B CTAHOBIICHUE U Pa3BUTHE OMOJIOTHH,
MOHMMAHUS 3HAuYeHUs OWOJOTMM B IO3HAHWU 3aKOHOB TPUPOJBI, B KU3HU YeIOBEKa U
COBPEMEHHOT0 00I1IeCTBa;

uaenHas yoexx1IEHHOCTh, TOTOBHOCTh K CITY>KEHHIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCUICKOr0 HapoAa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUSI, STHUYECKOTO MOBEICHHUS;

CIOCOOHOCTH OLICHUBATh CUTYAIMIO U PUHUMATh OCO3HAHHBIC PEIICHHS, OPUCHTUPYSICh Ha
MOPaJIbHO-HPABCTBEHHbBIE HOPMBI U [IEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIa/la B TOCTPOEHUE YCTOMUHUBOTO OYIyIIEro;

OTBETCTBEHHOE OTHOIIECHUE K CBOMM POJMUTEIISIM, CO3JaHUIO0 CEMbU HA OCHOBE OCO3HAHHOTO
MPUHSATHUS LEHHOCTEN CEMEMHOM )KM3HU B COOTBETCTBUU C TPaAULUAMU HapoaoB Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKJIIOYAs CTETUKY ObITa, HAYYHOTO U TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHUI;

MOHUMaHNE YMOITMOHAILHOT'O BO3ICUCTBUS KUBOM MPUPO/IBI U €€ IICHHOCTH;

TOTOBHOCTh K CaMOBBIP@KEHHUIO B Pa3HbIX BUJIAX HCKYCCTBA, CTPEMIJICHUE MPOSBIATH
KaueCcTBa TBOPYECKOM JINUHOCTH;

5) ¢usuyeckoro BocnuTAHHUS, (OPMHPOBAHHUA  KYJbTYPbl 3I0POBbSI M
IMOIUOHAIBLHOIO 0JIArONoJIyYns:

MOHMMAaHWE U peann3alys 3J0pOoBOro U 06e30MacHOro oopasa *KU3HU (340pOBOE MUTAHUE,
cOONIOZICHHE TUTUEHHYECKUX TMPaBWJI M HOPM, COAlaHCHPOBAHHBIN PEXUM 3aHATHI U OTHAbIXA,
peryisipHas (u3uyecKkas aKTHUBHOCTh), OEpeXHOro, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHOIIIEHUS K COOCTBEHHOMY (PU3HUYECKOMY U TICUXUYECKOMY 370POBBIO;

MOHMMAaHUE I[EHHOCTH TPaBWJI WHAMBUIYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYalUsX, YTPOXKAIOIINX 3JOPOBbIO U KU3HU JIOCH;

OCO3HAHUWE TOCJIEICTBHN M HENMPHUSATHS BPEIHBIX MPUBBIYEK (YHMOTPEOICHHS aIKOTOJS,
HapKOTHUKOB, KYpPEHHUS);

6) TPY10BOr0 BOCIIUTAHHUSA:

TOTOBHOCTB K TPY/y, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPY10JIt00ue;

TOTOBHOCTb K aKTUBHOM J€ATEIHFHOCTH TEXHOJIOTHYECKON M CONUATILHON HAIIPABICHHOCTH,
CITOCOOHOCTH MHUITMUPOBATH, INIAHUPOBATH U CAMOCTOSATEILHO BBITIOIHATH TAKYIO JIEATETLHOCTD;

WHTEpEC K pa3imuyHbiM chepam mpodeccHoHATbHON AESITeNTbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBII BBIOOp OyAyIei npodeccun U peaaTn3oBbIBaTh COOCTBEHHBIE )KU3HEHHBIE TIAHBI;



TOTOBHOCTh M CIOCOOHOCTh K O0pa30BaHUIO U CaMOOOPa30BaHMUIO Ha MPOTSHKCHUH BCEH
KU3HHU;

7) 3K0OJI0rN4YeCcKOr0 BOCIIMTAHMSA:

9KOJIOTHYECKH 11e1eco00pa3Hoe OTHOLICHHE K MPUPOJIe KaK NCTOYHUKY JKU3HHU Ha 3emie,
OCHOBE €€ CyIIeCTBOBAaHNS;

MOBBIIIICHUE YPOBHS JKOJOTHYECKON KYyJIbTYpbl: MPHOOPETEHUE ONbITA IIAHUPOBAHUS
MOCTYTIKOB ¥ OLICHKU UX BO3MOXKHBIX TIOCIIEJCTBUN SISl OKPYKAIOILIEH CPEJIbl;

OCO3HaHUe T1100aJIBLHOr0 XapakTepa dKOJOTHYECKUX MPOo0JIeM U IMyTel UX peleHus;

CIIOCOOHOCTH MCMOJBb30BaTh MPUOOpPETaeMbIe MPU W3YUYCHHH OMOJIOTUU 3HAHUS U YMEHUS
OpU pEIICHUH MPOoOJieM, CBS3aHHBIX C palMOHAIBHBIM IMPHPOJIONONB30BaHIEM (cOOr0AeHNE
IIPaBWJI IOBEJIEHUS B INPHUPOJE, HAIpPABICHHBIX HAa COXPAaHEHUE PABHOBECHUS B IKOCHUCTEMAX,
OXpaHy BHUJIOB, SKOCHCTEM, OHOChephl);

AKTUBHOE HENpUsTHE NEHCTBUM, MPUHOCSIIMX BpEeA OKpYKalolleld NpUpOIHON cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONPHUSATHBIC YKOJIOTHUSCKUE MOCISACTBHUS MPEIITPHHUMAESMBIX
JICHCTBUN U NPENOTBPALLATD UX;

HAJIMYUE PA3BUTOTO HKOJIOTUYECKOTO MBIIUICHUS, JKOJOTUYECKOW KYyJNbTYpBI, OIBITA
NESTEIIbBHOCTH  DKOJIOTUYECKOW  HAMpaBJICHHOCTH, YMEHUS pPYKOBOJCTBOBATHCS HMH B
MO3HABATEJIbHOW, KOMMYHHKATHBHOM W COIMAJIBHOM MpaKTUKE, TOTOBHOCTH K YYacTHIO B
MPAKTUYECKOM IESITETbHOCTH IKOJIOTMYECKOW HAPABIEHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHUSA:

c(OpMUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTUS HAayKH © OOIIECTBEHHOW TMPaKTUKH, OCHOBAHHOTO Ha JHAJOTe KYJIbTYD,
CIIOCOOCTBYIOILETO OCO3HAHUIO CBOET0 MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEpIICHCTBOBAHUE S3BIKOBOM M UNTATEIbCKON KYJIbTYPbl KaK CpEACTBA B3aUMOICHCTBUS
MEXIY JIOJIbMU U TIO3HAHUS MUPAa;

NOHMMaHUE crenupuKu OUOJIOTMM KaK HAayKH, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
PaALMOHATILHOTO HAYYHOT'O MBILUIEHHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBIeHHs 00 OKpY:KaroIIeM
MUpEe Kak O €IWHCTBE TMPHUPOABI, 4YeloBeKa M OOIIecTBa, B TMO3HAHUHM MPUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHnH MpodieM COXpaHeHHUs: TPUPOTHOTO PAaBHOBECHS;

yOEXKAEHHOCTh B 3HAYUMOCTU OWOJIOTMM JJIi COBPEMEHHOM LIMBWJIM3ALMU: OOECTeueHus
HOBOTO YpPOBHS Pa3BUTHSI MEIUIIMHBI, CO3/IaHUE MEPCIEKTUBHBIX OMOTEXHOJIOTHH, CIIOCOOHBIX
peliaTh pecypcHble MpoOIeMbl pa3BUTHS YEJIOBEUECTBA, MOMCKA MyTel BBIXOAA U3 IIIO0ATBHBIX
HKOJIOTMUYECKUX MPOOJIeM U oOecTieueHus nepexoa K yCTOWYMBOMY Pa3BUTHIO, PAIUOHATIEHOMY
WCIIOJIb30BAHUIO MPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAH/IAPTOB JKU3HU;

3aMHTEPECOBAHHOCTD B MOJyYEHUU OMOJOTMYECKHX 3HAHMM B LEJAX MOBBILICHUS OOIIeH
KyJbTYpbl, €CTECTBEHHO-HAy4YHON TIpPaMOTHOCTH, KaK COCTAaBHOM 4YacTH (PYHKIIMOHATHHON
TPaMOTHOCTH o0yuaronuxcs, GoOpMUPYEMOi MpU U3y4eHUN OHOJIOTHH;

MOHUMAaHWE CYIIHOCTH METOJOB TIO3HAHMSI, WCIOJIB3YyEeMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh IIOJydyaeMble 3HAaHUS s aHadu3a W OOBSCHEHUS SIBICHUMN
OKPYXAIOIIeT0 MHUpPa M MPOUCXOIAINIMX B HEM HW3MEHEHUH, yMEHHE JAelaTh 00OOCHOBAHHBIE
3aKJTIOYEHHUS. HA OCHOBE HAy4YHbIX (DaKTOB M HMMEIOIIMXCS JaHHBIX C LETbI0 TONyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIOJb30BaTh OHOJOTMYECKHE 3HAHHUS JJis pelleHus
po0JieM B peabHBIX )KU3HEHHBIX CUTYAIIHSIX;

OCO3HAHUE IIEHHOCTH HAyYHOM JEATEeTbHOCTH, TOTOBHOCTb OCYIIECTBISATH MPOEKTHYIO U
MCCJIEI0OBATENCKYIO ACSITENPHOCTh MHAUBUIYAIBHO U B TPYTITIE;



TOTOBHOCTh M CIOCOOHOCTh K HEMPEPHIBHOMY OO0pa30BaHUIO M CaMOOOpA30OBaHHIO, K
AKTUBHOMY IIOJIYYCHHUIO HOBBIX 3HAaHUU II0 6PIOJIOFI/IPI B COOTBETCTBHU C XHW3HCHHBIMU
OTPEOHOCTSIMHU.

METAINIPEJMETHBIE PE3YJIbTATBI

MertarnpenMeTHbIe pe3yIbTaThl OCBOCHUS y4eOHOro mpeamera «buomorusy BKIIOYAIOT:
3HaYMMble Ui (OPMHPOBAHUS MHPOBO33PEHHS  OOYUYAIOMIMXCS  MEKIUCHUIUTMHAPHbIC
(MexmnpenMeTHbIE) OOLIEeHAayUYHbIE OHATHS, OTPAKAIOLINE LIEJIOCTHOCTh HAYYHOM KapTHHBI MUpa
U crenu(uKy MeToJ0B IMO3HAHMSI, UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, YHEPIHUs,
SBJICHHE, TpOIeCC, CHCTEeMa, HAay4HbId (DaKkT, MPUHLUI, TUIOTE3a, 3aKOHOMEPHOCThH, 3aKOH,
TEOpHsI, UCCIE0BaHNe, HAaOIIOEeHUE, U3MEPEHUE, HKCIEPUMEHT U JIPYTUX), YHUBEPCAIbHBIC
yueOHble JeiicTBUs (IO3HABaTeNlbHbIE, KOMMYHUKATUBHBIE, PErYJISATUBHBIE), 00eCHeUnBaronye
¢dopmupoBaHre (yHKIIMOHAIBHOW I'PAMOTHOCTH M COLMAIBHOM KOMIIETEHLUH OOYyYaroIluXxcs,
CIOCOOHOCTh 00y4aromuxcs HCII0JIb30BaTh OCBOEHHBIE MEXIMCLIUIUIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCAJIbHbIE YyueOHBbIE JAEUCTBUS B I103HABATEIbHOW U
COLMAJIBHOW MIPAKTHUKE.

MeranpeameTHble pe3ysbTaThl OCBOCHMS INPOrpaMMbl CpeJHero obmero oOpa3oBaHUs
JOJIKHBI OTPAXKATh:

Osgi1aieHHe YHUBEPCAJbHBIMU Y4eOHBIMHU NO3HABATEJIbHBIMH A€ CTBUSIMMU:

1) 6a3oBbIe JJOrHYECKHE TeHCTBHS:

CaMOCTOATENIbHO (OPMYJIMPOBATh U aKTyalU3UpOBaTh IMpoOJieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

MCIIOJIb30BATh MPU OCBOCHUH 3HAHUN PUEMBI JIOTMUYECKOTO MBIIUICHUS (aHaJIN3a, CHHTE3a,
CpPaBHEHHMsI, KJacCU(pUKaLUU, OOOOIIEHMS), pPACKpPhIBaThb CMBICI OMOJIOTMYECKMX MOHATUN
(BBLAETATH UX XapaKTepHbIE MPU3HAKY, YCTAHABIMBATh CBS3U C IPYTUMU MOHATHIMH);

ONpEACIATh LENN JAEATEIbHOCTH, 3aJaBasl NapaMeTpbl M KPUTEPUU HX JOCTHXKEHMUS,
COOTHOCHTD PE3YJIbTaThl AEATEIbHOCTHU C MOCTaBICHHBIMU LIENISMU;

HCIIOJIb30BaTh OMOJIOTMYECKHE MOHSATHUSI JUIsl OObACHEHUs (AKTOB M SIBICHUN KUBOU
IIPUPOJIBI;

CTPOUTB JIOTHUECKUE PACCYXIE€HUS (MHIYKTUBHBIE, JIeTyKTUBHbIC, 10 aHAJIOTHH ), BBISIBIIATh
3aKOHOMEPHOCTH U MPOTUBOPEUHS B pacCMaTPUBAEMBIX SIBJICHUSAX, (OPMYJINPOBATH BBIBOIBI U
3aKJII0YEHHUS;

IIPUMEHATh CXEMHO-MOJIENBbHBIE CPEACTBA Ul MPEACTABICHUS CYIIECTBEHHBIX CBSA3EU U
OTHOILIEHUH B M3y4aeMbIX OMOJIOTHYECKMX OOBEKTaX, a TaKKe MPOTUBOPEUMH pasHOro poja,
BBISIBJICHHBIX B Pa3JIMYHbIX HH()OPMALMOHHBIX HCTOYHUKAX;

pa3palaThIBaTh IUIaH pELIeHHs TPOOJIEMbl C YUETOM aHAJIM3a UMEIOIINXCS MaTepHalIbHbBIX
Y HEMATEpUAIIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LENSM,
OILICHUBATh PUCKU MOCIEICTBUN ACSITETbHOCTH;

KOOPJAMHHUPOBATh M BBIIOJHATH pPabOTy B YCJIOBHUSIX pEaJbHOTO, BUPTYaJbHOTO U
KOMOWHUPOBAHHOTO B3aUMOJCHUCTBUS;

pa3BUBATh KPEATHUBHOE MBIIUIEHUE MPH PEILICHUH )KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCIE0BATENbLCKHE NeHCTBUS:



BJIQ/IETh HAaBBIKAMHM y4€OHO-HCCIIEOBATEIBCKON U MPOEKTHOM AESITEIbHOCTH, HaBbIKAMU
paspelieHus: npoodsieM, CrOCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY HOWCKY METOOB
pelIeHUs] NPAKTUYECKUX 3a/]a4, IPUMEHEHHUIO Pa3IMUHbIX METOJIOB IT03HAHUS;

UCIOJIb30BaTh PAa3jMyYHbIe BHUABI ACSITEIBHOCTU IO MOJYYEHHIO HOBOTO 3HAHHUA, €ro
MHTEPIIPETAlNY, TPEOOPa30BaHUI0 U MPUMEHEHHIO B y4E€OHBIX CUTyalUsiX, B TOM 4YHCIE MpU
CO3/IaHUH YYEOHBIX U COIIMATIBHBIX POCKTOB;

(dbopMHpOBaTh HAYYHBINH THIT MBIIUICHHS, BIAJCTh HAYYHOU TEPMUHOIOTHUEH, KIIIOYEBBIMH
MOHITUSIMA U METOJIaMU;

CTaBUTh U (OPMYIHUPOBATH COOCTBEHHBIC 33Jaud B 0OpA30BATEIBbHON NEATEIbHOCTU U
KU3HEHHBIX CHUTYaIlHsX;

BBISIBJISITH [IPUYMHHO-CIICACTBEHHbIE CBSI3M U aAKTyaJM3UpOBaTh 3aJadyy, BbIABUIATh
TUIO0TE3Y €€ pelIeHus, HAXOIUTh apryMEHTHI JUIsl J0Ka3aTelIbCTBAa CBOMX YTBEPK/ICHUH, 3a/1aBaTh
napaMeTpbl U KPUTEPUU PEIICHHUS,

AHAJIM3UPOBATH MOTYUYEHHBIE B XO/I€ PEIICHMS 3a/1a4M PE3YJIbTaThl, KPUTUUECKU OLIEHUBAThH
UX IOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYaIMsIM, OLIEHUBATh MPUOOPETEHHBIN OIIBIT,

OCYIIECTBIISITh IEJICHAINIPABICHHBIN MOUCK MEpPEeHOoca CPEACTB M CIIOCOOOB JICHCTBUS B
poQeCCHOHATIBHYIO CPEy;

YyMETb IMEPEHOCUTHh 3HAHWS B  I[IO3HABAaTEJIbHYIO U  IPAKTUYECKyl0 olrnactu
KU3HEEATENIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00JIacTeil;

BbIIBUTaTh HOBBIE WUJEH, IpEAJararb OpUTHHAJIbHBIE MOJXOAbl U PELICHHs, CTaBUTh
po0OJIEMBI U 3a/1a4M, JOIYyCKAOLUE aIbTEPHATUBHBIE PEIICHHUS.

3) pabora ¢ ungopmanmeii:

OpPUEHTHPOBAThCSI B PA3IMUHBIX MCTOYHUKAX HMH(pOpMaM (TEKCTe ydeOHOro mocodus,
HAy4YHO-TIOMYJIIPHOM JIUTEpaType, OMOJIOTUYECKUX CIIOBApAX M CIPABOYHMKAX, KOMIIbIOTEPHBIX
0a3ax maHHbIX, B VHTepHere), aHAIM3UPOBaTh HMH(OpPMALMIO pa3IMYHBIX BHJIOB U (GoOpM
IIPEJICTaBICHUS], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(GopMyIMpOBaTh 3ampoChl M TNPUMEHATh PazIMYHbIE METOJAbl NpPH IOHMCKE U OTOOpe
Ouosiornueckoil nHPpopMaIuu, HeOOXOAMMOM JIJIsl BBITIOIHEHUS YICOHBIX 33/1a4;

NpUOOpETaTh OMBIT HCHOJB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEpILEHCTBOBATh KYJIbTYPY aKTUBHOTO UCIOJIb30BAHUS PA3TUYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BbIOMpPATh ONTHUMaJbHYIO (OpMY THpPEACTaBICHUS OMOJIOTHYECKOM
uH(popMaluu (cxemsl, TpaduKH, JUarpaMmmbl, TAOIUIIbI, PUCYHKHU U IPYTroe);

WCIIOJIH30BaTh HAYYHBINH S3bIK B KA4eCTBE CPEJCTBA NpH padboTe C OUOIOTHYECKOM
uHpopMaLrell: TPUMEHATh XUMHUYECKHe, (U3UYecKre U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKIATYpYy, HCIOIb30BaTh W TNPeoOpa3oBBIBATH 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAIJISTHOCTH;

BJIQ/IeTh HABbIKAMHU pAClO3HABaHUS U 3alMTHl HHpOpMAIMH, HHOOPMALMOHHON
0€3011aCHOCTH JTMYHOCTH.

OBJajieHHe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMM el CTBUSIMU:

1) obuenue:

OCYHIECTBIISITh KOMMYHHKAIIMN BO BCEX cepax >KM3HHU, aKTUBHO Y4acTBOBATh B JUAJIOTE
WIN JIUCKYCCUU TI0 CYIECTBY 00CYXTaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKAa3bIBATh
CYX/IEHUS OTHOCHUTEJIBHO BBINIOJHEHUs IIpe/ylaraéMoil 3ajadyd, YYWUTBIBATH WHTEPECHl U
COTJIACOBAHHOCTD MO3ULUI APYTUX YYACTHUKOB JUAJIOTa WIH JUCKYCCHH);



pacrio3HaBaTh HeBepOalbHBIE CPEICTBA OOLIEHMs, IOHUMATh 3HAUYEHUE COLMAIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(JIMKTHBIX CUTyallui, YMETh CMATYaTh KOH(QIUKTHI U
BECTH IEPErOBOPHI;

BJIAJCTh PA3JIUYHBIMU CIIOCOOAMHU OOLIEHHS M B3aUMOJEHCTBUS, MOHMMATh HaMEpPEHUS
JPYTUX JIIOAEH, IPOSBIATh YBAKUTEIbHOE OTHOLIEHHE K COOECeHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKECHUS;

pa3BEPHYTO W JIOTMYHO H3JIaraTb CBOK TOUYKY 3PEHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) cOBMeCTHAs /1eITeJIbHOCTD:

NOHMMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBUAYaIbHOW paboTHI mpu
peleHn OMOIOTUYECKON MPOoOIeMbl, 000CHOBHIBATh HEOOXOAUMOCTh IPUMEHEHHUS TPYIIIOBBIX
(dbopM B3aMMOAEUCTBUS NIPH PELLICHUH yueOHOM 3a1auu;

BbIOMpPATh TEMATUKY U METO/bl COBMECTHBIX JCHCTBUH ¢ yu€TOM OOLIMX MHTEPECOB U
BO3MOXKHOCTEH Ka)kJI0T0 4JeHa KOJUIEKTHBA;

OPUHUMATh eI COBMECTHOW JEATEIbHOCTH, OPraHW30BHIBATH W KOOPIMHHUPOBATH
NeMcTBUSA 10 €€ JOCTHXKEHUIO: COCTABIIATH IUIAaH JEUCTBUH, paclpeeiTh POJIM C y4ETOM MHEHHH
YYaCTHHUKOB, 00CYKJIaTh pe3yJIbTaTbl COBMECTHON PabOTHI;

OLICHMBATh KaYyeCTBO CBOETO BKJIaJa U KaXKJAOr0 yYaCTHMKA KOMaH[bl B OOLIUI pe3ynbTar
10 pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/UlaraTb HOBBIE IMPOEKTHI, OLEHWBATh WUJEH C MO3MLUU HOBHU3HBI, OPUTMHAIBHOCTH,
IPAaKTUYECKON 3HAUUMOCTH;

OCYLIECTBJISITh MO3UTUBHOE CTPATETMYECKOE IIOBEJIEHUE B pPAa3IMUHbIX CHUTYyalUsX,
HPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, OBITh MHUIIMATUBHBIM.

OBJiaieHHe YHUBEPCAIbHBIMH Pery/IsTHBHBIMH A€l CTBUSIMU:

1) camoopranu3amnms:

UCIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS JJs BBIABIEHUS NpPoOJeM M HUX pelIeHUs B
KU3HEHHBIX M YYCOHBIX CHUTYAIHSIX;

BbIOMpPATh Ha OCHOBE OMOJOIMYECKMX 3HAHUU LIEIEBbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JENCTBUAX M IMOCTYINKax IO OTHOIIEHUIO K >KMBOW INPHUPOAE, CBOEMY 3I0POBBIO U 3I0POBBIO
OKPYXKaIOIIHX;

CaMOCTOSITENIbHO OCYIIECTBIISTh MO3HABATEIbHYIO JEATEIbHOCTh, BBISBIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIHPOBaTh COOCTBEHHBIE 337ayll B 00pa30BaTENbHOM JEATETBHOCTH U
KU3HEHHBIX CUTYyallUsX;

CaMOCTOSITENIbHO COCTABJISATH IUIAH PELIeHUs! MPoOIeMbl C YUETOM UMEIOLUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuIMpsATh paMKH Y4eOHOTO IPeMETa Ha OCHOBE JIMYHBIX MPEATIOYTEHHIA;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3 PELICHHUE;

OIICHUBATh MMPHOOPETEHHBIN OIIBIT;

CHocoO0CTBOBaTh (POPMUPOBAHMIO M TPOSIBIICHUIO IMIMPOKOH APYIUIIMH B Pa3HBIX 00JacTAX
3HAaHUH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEeIbHBINA U KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OIEHKY HOBBIM CHUTYAIlMsIM, BHOCHUTh KOPPEKTHBHI B JICATEILHOCTH, OIICHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIETSIM;



BJIa/IETh HaBBIKAMH [MO3HABATENbHON peIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JeUCTBUN
¥ MBICIIUTENBHBIX MPOIECCOB, UX PE3YIbTaTOB M OCHOBAHUI, UCIIOIB30BAaTh NMPUEMBI pedieKCun
JUISL OLIGHKY CUTYyallud, BBIOOPA BEPHOTO PEILICHHS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATD PEIICHUS [0 UX CHIKEHUIO;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IIPU aHAINU3€E PE3yIbTaTOB ACSITEIbHOCTH;

3) npuHATHE ceds1 U IPYTrux:

NPUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IIPU aHAINU3E PE3yIbTaTOB ACSITEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIIUOKU;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C MO3UIMH APYTOro YeJIOBeKa.

INPEAMETHBIE PE3YJIBTATbBI

[TpenmerHble pe3ynbraThl ocBoeHUs nporpaMMbl COO no 6uonorun Ha 6a30BOM ypOBHE
BKITIOYAIOT crieruduyueckue st yaeOHoro npeamera «buoiorus» HaydHble 3HAHHS, YMEHUS U
CrocoObl JEMCTBUI 1O OCBOEGHMIO, MHTEpPHpPETAMd U IpeoOpa3OBaHUIO 3HAHWM, BUIbI
JeSITeIbHOCTH 1O IMOJyYSCHUIO HOBOTO 3HAHUS M NPUMEHEHMIO 3HAHUH B Pa3IUYHBIX y4eOHBIX
CUTYyalMsIX, @ TAKXKE B PEAIbHBIX )KU3HEHHBIX CUTYalLlUsX, CBSI3aHHBIX ¢ Ononorueil. B nporpamme
IIpeIMETHBIE PE3YJIbTaThl IPEJICTABIECHBI 10 TOJaM 00yUYEeHHUSI.

[IpeameTHbBIE pE3yNIBTATH OCBOEHUS YyueOHOTO npeameTa «buonorusy» ¢ 10 knacce 1oKHbBI
OTpaXkaTh:

c(OPMHPOBAHHOCTh 3HAHUM O MeCTe M pOJU OMOJOrMM B CHCTEME HAay4HOTO 3HAaHUS
€CTeCTBEHHBIX HayK, B (DOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAyYHOTO MHUPOBO33PEHUS, O BKJIAJI€ POCCUMCKHUX U 3apyOeKHBIX yUEHBIX-OMOJIOrOB B pa3BUTHE
Ouosnoruu, PyHKIIMOHAIBHON IPaMOTHOCTH YeJIOBEKa JJIsl PEeLLeHUs )KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh CO/EpKaHHE OMOJIOrMYECKUX TEPMHUHOB U MOHATHUN: )KU3Hb, KIIETKA,
OpraHu3sM, MeTa0ou3M (0OMEH BEILECTB U ITPEeBpallleHUe SHEPTUH ), TOMEOCTa3 (CaMoperyisnus),
YpOBHEBass  OpraHu3alusi  JKUBBIX  CHCTEM, CaMOBOCHpPOU3BENEHUE  (pEempoIyKIHs),
HaCJIEICTBEHHOCTh, U3MEHYUBOCTh, POCT U Pa3BUTHE;

yMEHUE u3jaraTb OHOJIOTMUYECKHE TeOopuu (KJIETOYHas, XPOMOCOMHas, MyTallMOHHAs,
LEHTpaJlbHas JI0TMa MOJEKyJsipHOi Ouoinorum), 3akonsl (I. Mennens, T. Moprana, H. 1.
BaswiioBa) u yueHus (0 LIeHTpax MHOT0OOpa3us U MPOUCXOXKACHUSI KYJIbTYpHBIX pacteHuil H. U.
BasuiioBa), onpenenars rpaHuibl UX IPUMEHUMOCTH K KUBBIM CHCTEMAM;

YMEHHUE BIaJIeTh METOJaMHM HAy4YHOTO MO3HAHUS B OMOJIOTMU: HAOIIOJCHHE M OINUCAHHE
KHUBBIX CHCTEM, TPOLIECCOB M SBIECHUH, OpraHu3alus M MPOBEJCHHE OHOJOTHYECKOTO
HKCIIEPUMEHTA, BBIIBM)KEHUE THIOTE3bl, BBISIBICHHUE 3aBUCHUMOCTH MEXAY HCCIETyEeMbIMU
BEJIMYMHAMHU, OOBSICHEHHE TOJYYEHHBIX pe3yJbTaToOB, HCIIOJIb30BAHHBIX HAYUYHBIX MOHSATHUH,
TEOpUI U 3aKOHOB, YMEHHE JIEJIaTh BBIBOJIbI HA OCHOBAHUH IIOJyUYEHHBIX PE3YJIbTATOB;

YMEHHME BBLIEISTH CYLIECTBEHHBIE NPU3HAKM BUPYCOB, KJIETOK MPOKAPHOT U JYKApHOT,
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH IPOIIECCOB: 0OOMEHa BEUIECTB U
IpeBpalleHus] YHEPruu B KIETKe, (OTOCHHTE3a, IMIIACTUYECKOIO0 M IHEPreTHYeckoro oOMeHa,
XEMOCUHTE3a, MUTO3a, MEH03a, OILIOJOTBOPEHHS, PA3MHOXKEHUSI, NHIAUBUAYAIBHOIO Pa3BUTHUS
opraHusma (OHTOIeHe3);

yYMEHHE MPUMEHAThH MOTy4YEHHbIE 3HAHUS 7 00BSCHEHUS OMOJIOTMYECKUX IMPOILIECCOB U
SIBIICHUH, 17151 IPUHATHS IPAKTUUYECKUX PEIIEHUI B TOBCETHEBHOM KU3HHU C LENbI0 O0ecieueHust
0€30MIaCHOCTH CBOETO 3[0POBbS M 3/I0pPOBbSl OKPYXAIOIIUX JIIOJEH, COOMIONEHUS HOPM



rPaMOTHOTO TOBEACHHUSI B OKpYy)Karolled MNPUPOAHON cpele, MOHMMaHHE HeOoOXOIUMOCTU
UCTIOJIb30BAaHUS JIOCTHKECHUN COBPEMEHHOW OHMOJIOrMH M OMOTEXHOJIOTUH ISl parMoHaIbHOTO
IPUPOONIOIB30BAHNUS;

YMEHHE pellaTh »JJIEMEHTapHble TEeHEeTHYEeCKHe 3a/Jadyl Ha MOHO- U JUTHOpUAHOE
CKpEeIlMBaHUE, CIEIIEHHOE HACJIeI0BaHUE, COCTABIIATh CXEMbl MOHOTUOPUTHOTO CKPEUIMBAHUS
JUTS IpeJICKa3aHMsI HAaclleI0BAaHMsI IPU3HAKOB Y OPTraHU3MOB;

YMEHHUE BBINOJHATH JIAOOPATOPHBIE M MPAKTHYECKUEe padOThl, COONIIOIATh MpaBHia MPU
paboTe ¢ yueOHBIM U J1a0OpaTOPHBIM 000PYI0BAHHEM;

yMEHHE KPUTHYECKH OILICHHBATh W HHTEPIPETHUPOBATh HH(OpPMALMIO OHOJIOTHYECKOrO
COJIepKAaHUsA, BKIIIOYAIOUIYIO IICEBIOHAYYHBIE 3HAHMA W3 PA3JIMYHBIX HCTOYHHKOB (CpEICTBa
MaccoBOW MH(pOpMAIMH, HAYYHO-TIOMYJISIPHBIE MaTepUalIbl), STUYECKHE ACIIEKThl COBPEMEHHBIX
UCCJIEIOBAaHUM B OMOJIOTHH, METUIIUHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE NHUCHBMEHHBIE U YCTHBIE COOOIIEHUs, 000011as
OnoNornyeckyr0o HH(POPMAMI0O W3 HECKOJBKHUX HCTOYHHKOB, TPAMOTHO HCIOJIb30BAThH
NOHATUIHBIN armapaTt OMOJIOTHH.

[IpenMeTHbIE pe3ynbTaThl OCBOEHUS yueOHOTO npenmMeta «buonorus» 6 11 knacce nonxHbI
OTpaXkatTh:

c(OPMHPOBAHHOCTh 3HAHUH O MECT€ W POJU OMOJOTHMH B CHCTEME HAay4YHOTO 3HAHUS
€CTeCTBEHHBIX HayK, B (DOPMHUPOBAHMH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAYyYHOTO MHUPOBO33PEHUS, O BKJIAJIE POCCUNMCKHUX U 3apYOSKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Ounonoruu, PyHKIMOHAIBHON rPaMOTHOCTH YeJIOBEKA JJIsl PEIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHUE PAaCKPBIBATh CO/IePKaHNe OMOJIOTHYECKUX TEPMUHOB U IOHATHI: BHUI, TIOMYJISIIHS,
reHo(oH, DBONIONMS, JBWXKYIUE CHIBI ((aKTOpBI) 3BOJIONUHU, MPUCIOCOOICHHOCTD
OpraHU3MOB, BHJ000pa3OBaHUE, SKOJOrHYecKHe (aKTOPbl, HSKOCUCTEMa, MPOAYLEHTHI,
KOHCYMEHTBI, peIyLIeHTbI, LIeNU MUTaH!s, SKOJIOrHYecKas mupaMuia, OuoreoreHos, onocdepa;

yMEHHE W3naratb Owuonorndeckue Teopun (dBomronmoHHas Teopust Y. JlapBuHa,
CHHTETHUYECKAsi TEOPHs SBOJIOLINN ), 3aKOHBI U 3aKOHOMEPHOCTH (3aposiiieBoro cxoactsa K. M.
bapa, uepenoBaHus riaBHBIX HampaBiieHUH u myted sBomtoruu A. H. CeBeprioBa, yueHHs o
6uocdepe B. . BepHaackoro), onpenensTe rpaHULbI UX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHHE BIIAJIETh METOJAaMH HAYYHOTO MO3HAHHWS B OMOJIOTWMHW: HAOIIOJCHWE W ONMHCAHUE
KHUBBIX CHCTEM, TIPOIIECCOB W SBJICHWH, OpraHW3alys H TPOBEICHHE OHOJOTHYECKOTO
HKCIEPUMEHTA, BBIJBI)KEHUE THUIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXIY HCCIEIyeMbIMU
BEJIMUMHAMHU, OOBSICHEHHE TOJYYEHHBIX pEe3ylbTaTOB, HCIIOJIb30BAHHBIX HAYYHBIX MOHATHUH,
TEOPH U 3aKOHOB, YMEHHE JIeTIaTh BBIBOJIBI HA OCHOBAHHUH MOJYYSHHBIX PE3yJIbTaTOB;

YMEHHUE BBIICISTH CYIIECTBEHHBIE TPU3HAKH CTPOCHUSI OMOJIOTHYECKUX OOBEKTOB: BH/IOB,
HOMYJISAUN, TMPOJYLUEHTOB, KOHCYMEHTOB, pEIYIEHTOB, OHOTeOlEHO30B U HKOCUCTEM,
0COOEHHOCTH  TPOLIECCOB:  HACIEICTBEHHOHM  HM3MEHUYMBOCTH, €CTECTBEHHOIO  OTOOpa,
BUI000pa30BaHus, MPHUCIIOCOOIEHHOCTH OPTaHW3MOB, NEHCTBHS JKOJIOTUYECKUX (PaKTOPOB Ha
OpTaHU3MBI, TIEPEHOCA BEIIECTB M TIOTOKA YHEPTUU B AKOCHCTEMAX, aHTPOTIOT€HHBIX N3MEHEHH B
HKOCHUCTEMAaxX CBOEH MECTHOCTH, KpPYroBOpPOTa BEIIECTB M OHOr€OXMMHUYECKHX IIMKJIOB B
ouocdepe;

YMEHHE TMPHUMEHSTHh TMOJTY4YCHHBIC 3HAHUS U OOBSCHEHUS OMOJIOTHUYECKHX IMPOIECCOB U
SIBIICHUM, JIJISI IPUHSTHS IPAKTUIESCKUX PEIICHUH B MOBCETHEBHOMN YKU3HHU C IIETTBI0 00ECTICYCHUS
0€30IIaCHOCTH CBOETO 3[I0POBbS U 3/I0pPOBbSl OKPYXAIOIIUX JIIOJIEH, COOMIONEHUSI HOPM
IPaMOTHOTO TOBEJEHHUsI B OKpYXarolleil NpUpoaHOH cpeae, MOHMMaHUE HEOOXOAMMOCTH



UCTIONIb30BAHUS TOCTHKEHUH COBPEMEHHOU Ononoruu ISt panoHAIBEHOTO
IPUPOJIOTIONIL30BAHMYS,

YMEHHE peIIaTh 3JIEMCHTapHble OMOJIOTMYECKUE 3aJayd, COCTABJISATH CXEMbI IepeHoca
BEILIECTB M SHEPTUH B HKOCUCTEMAX (IETIN MMUTAHU);

YMEHHE BBINOJIHATH JTa0OpAaTOPHBIE M NPAaKTH4YecKue paboThl, COOIIOAATh MpaBWIA IPU
paboTe ¢ y4eOHbBIM U 1a0opaToOpHBIM 000pYI0BAHUEM;

YMEHHE KPUTHYECKH OIICHUBATH W WHTEPIPETUPOBATH HH(POPMAIHIO OHOJIOTHYECKOrO
COZIEPKaHMS, BKJIIOYAIOLIYIO IICEBJOHAYYHBIC 3HAHUS W3 PA3IMYHBIX HCTOYHUKOB (CpEICTBA
MaccoBOi WH(OpMAIMK, HAYYHO-TIOMYJSIPHBIC MaTepHaibl), pacCMaTpUBaTh TIIOOAIBHBIC
HKOJIOTHYECKUE TPOOIEMbI COBPEMEHHOCTH, (HOPMHUPOBATD 110 OTHOIIECHHIO K HUM COOCTBEHHYIO
HO3HUIHIO;

YMEHHE CO3[aBaTh COOCTBCHHBIE NHCBMEHHBICE M YCTHBIC COOOLICHUs, 0000Imas
Ouonormyeckyro HMH(OPMALMIO M3 HECKOJIbKMX HCTOYHHMKOB, TI'PaMOTHO HCIIOJIb30BaTh
HNOHSTUMHBIN annapaT OMOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHME

10 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Ne i/t Konrpouabnsie IIpakTnyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypenI
bubmunorexa [JOK
L bronoriit kak Hayka 2 0 05 https://m.edsg).oru/7f410292
bubnuorexa [JOK
2 JKuBBbIE CHCTEMBI M UX OpraHU3aus 1 0 0 https://m.e dS(I)_EJ.ru 17§416292
3 XUMUYECKUI COCTaB U CTPOECHUE KIIETKU 8 0 1 bubmorexa IOK
https://m.edsoo.ru/7f41c292
bubmunorexa [JOK
4 KusznenesaTenbHOCTh KIETKU 6 0 0 https://m.e dsi.ru 17§416292
5 PasMHOXeHNE 1 MTHANBUAYAJIBHOE 5 0 1 bubnnoreka [JOK
pa3BUTHE OPraHU3MOB https://m.edsoo.ru/7f41¢c292
5 HacnencTBeHHOCTS U HI3BMEHUYUBOCTD 8 0 15 bu6mmoreka [JOK
OpPraHu3MOB https://m.edsoo.ru/7f41¢c292
7 Cenekiust opranu3mMoB. OCHOBBI 3 0 0 bubnmnorexa [JOK
OMOTEXHOJIOTHH https://m.edso0.ru/7f41c292
bubnmuotexa [JOK
8 Pesepaiioe Bpens . 1 0 https://m.edsgf).ru/?f41c292
OBULIEE KOJIMYECTBO YACOB I10 34 1 4

[TPOI'PAMME
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IHOYPOYHOE IINTAHUPOBAHHME
10 KJIACC

KoaunuyecTBO 4acosB

DJIeKTPOHHBbIE HU(POBHIE

Ne Jara
Tema YpoOKa KOHTpOJILHLIe HpaKTI/I‘IGCKI/Ie OﬁpaSOBaTeJIbHLIe
n/n Bcero H3YyYeHH S
padoTbI padoTbI pecypchl
bu6nmoreka [IOK
1 Bbuosorus B cucteme Hayk 1 0 0 05.09.2023 https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a

MeTobl TO3HAHMS KUBOK
npupojsl. [IpakTrdeckas padora

5 No 1 «Mcnons3oBanue 1 0 05 bubnuoreka [{OK
pa3IMYHBIX METOJIOB IIPU 12.09.2023 = https://m.edso0.ru/863e6122
W3Y4YEHUN OMOJIOTHYECKUX
00BEKTOBY

3 buonorndyeckue CUCTEMBI, 1 0 bu6nunorexa LIOK
IPOLIECCHI U MX M3YyYEHHE 19.09.2023  https://m.eds00.ru/863e6564

4 XHUMHUYECKHUM COCTaB KIIETKH. 1 0 bubnmorexa LIOK
Bona u MmuHepanbHbIE COH 26.09.2023  https://m.edsoo.ru/863e674e

5 benku. Coctas u cTpoeHue 1 0 bubmmnoreka HOK
0enKkoB 03.10.2023  https://m.edso0.ru/863e6b72
DepMeHThI — OMOJIOTUYECKHE
karanu3aTopsl. JlabopaTopHas

6 pabora Ne 1 «M3yuenue 1 0 05 bubnuotexa [JOK
KaTaJUTHYECKON aKTHBHOCTH 10.10.2023 = https://m.eds00.ru/863e6b72

bepMeHTOB (Ha mpumepe
aMUJIa3bl WM KaTajaasbl)»



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72

VYrnesoasl. JInnuanl

bubnunoreka LIOK

17.10.2023 = https://m.edsoo.ru/863e6870
bubnunorexa LIOK
8 Hyxaentioie kictorst. AT® 24.10.2023  https://m.edsoo.ru/863e6d5c
9 Uctopus u meToabl U3y4eHus bubmuorexa [JOK
kiaetku. Kinerounas reopus 07.11.2023  https://m.edso0o.ru/863e6e88
10 Knerka kak 1iesoctHas xuBast
cucreMa 14.11.2023
Crpoenue 3yKapruoTHYECKON
kieTku. JlabopaTopHas pabora
Ne 2 «I/ISy‘-IeHI/IeUCTpOGHI/ISI BuGmorexa LIOK
11 [JICTOX pacTeriui, ZK HBOTHBIX, 0.5 https://m.edso0.ru/863e6ff0
rpHOOB 1 GaKTepHii oz 21.11.2023 https://m.edsoo0.ru/863e716¢
MHKPOCKOIIOM Ha TOTOBBIX
MUKpOIIpenaparax u ux
OTIMCAHUE»
12 OOMEeH BEIIECTB U bubmmoteka IIOK
MeTaboIu3M 28.11.2023  https://m.edsoo.ru/863e766¢
bubmmoteka IIOK
13 dorocuiites. XemocHuites 05.12.2023  https://m.eds00.ru/863e7c98
14 OHepreTuyeckuii 0OMeH Bubmmorexa IOK
12.12.2023 @ https://m.edsoo.ru/863e7aae
JKu3HeHHBINH MK KIETKH.
Jlenenue kneTku. MuTos.
15 JlaGoparopHas pabota Ne 3 05 bubnuoreka [IOK
«Habmronenne MuTosa B 19.12.2023 | https://m.edsoo.ru/863e7dc4

KJIeTKaX KOHYMKA KOpEeIlIKa JIyKa
Ha TOTOBBIX MUKPOIPENapaTax»



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4

16 Buocunres 6enka. Peakius bubnunoreka LIOK
MaTPUYHOTO CHHTE3a 26.12.2023  https://m.edsoo.ru/863e796e
17 Tpancnsus — OGHOCUHTE3 Bu6mmoteka [JOK
Oenka 16.01.2024  https://m.edsoo.ru/863e796e
18 Hexkerounsie popmbI )KU3HU — bubmuorexa [JOK
BUPYCHI 23.01.2024  https://m.edsoo.ru/863e7540
DopMBbI pa3MHOKEHUS bubmorexa LIOK
19 OpraHHIMOE 30.01.2024 https://m.edso0.ru/863e81b6
https://m.edsoo.ru/863e831e
20 Meiios bubnunoreka LIOK
06.02.2024  https://m.edsoo.ru/863e7f4a
O06pa3oBaHue U Pa3BUTHE
MTOJIOBBIX KJIETOK.
Ormo10TBOpPEHHE. BuGmorexa LIOK
21 Jlabopatoprias pabora Ne 4 05 13.02.2024 = https://m.edsoo.ru/863e81b6
«3y4eHne CTpOCHUS MOJTOBBIX
KJIETOK Ha TOTOBBIX
MUKpOIpenaparax»
29 NunuBuayansHOE pa3BUTHE bubmmnoreka [HOK
OpraHU3MOB 20.02.2024  https://m.edso0.ru/863e8436
I'enetuka — Hayka o
23 HaCHCHCTBCHHoz]TH u bubmorexa HOK
27.02.2024  https://m.edso00.ru/863e86f2
U3MEHYUBOCTH
3aKOHOMEPHOCTHU HACIEAOBAHUS
24 HpI/ISHaKO]I:. MOHOTI/I6pI/II;[HOC Bubmmorexa IOK
05.03.2024  https://m.edso00.ru/863e8878

CKpCIIMBAaHUC



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878

25

JuruOpuiHoe cKpenuBaHue.
3aKOH HE3aBHCUMOTO
HaCJIeIOBaHMsI TPU3HAKOB

12.03.2024

bubnunoreka LIOK
https://m.edso0.ru/863e89a4

26

27

CueruieHHOE HacJIe10BaHUe
npu3HakoB. JlJaboparopHas
pabota Ne 5 «M3yuenue
pe3yIbTaTOB MOHOTHOPUIHOTO H
JUTUOPUTHOTO CKPEIIUBAHUS Y
Jp030(QHITBI HA TOTOBBIX
MUKpOIpenapaTax»

T'eneruka nmona. Hacinenosanue

IMPHU3HAKOB, COCIIJICHHLBIX C
I10JIOM

0.5

19.03.2024

02.04.2024

bubnunorexa LIOK
https://m.eds00.ru/863e8c60

bubnuoreka [IOK
https://m.eds00.ru/863e8c60

28

29

30

M3MeHYMBOCTb.
Henacnencrsennas
W3MEHYMBOCTh. JlTabopaTopHas
pabota Ne 6. 3yuenue
MOIU(PUKAITHOHHOM
WU3MEHUYUBOCTH, TIOCTPOEHUE
BApUALIMOHHOTO psiaa U
BAPUAIMOHHON KPHUBOI»
Hacnencrsennas n3MEHYMBOCTb.
JlaGopatopHas pabora Ne 7.
«AHaMU3 MyTaluii y 1po30(UIsl
Ha TOTOBBIX MUKpOIIpenapaTax»

I'enetuka yenoBeka

0.5

0.5

09.04.2024

16.04.2024

23.04.2024

bubnmorexa LIOK
https://m.eds00.ru/863e8efe

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

but6mmorexa [IOK
https://m.edso0.ru/863e8d78

31

KonTponbhas paboTa B pamkax
IPOMEKYTOUHOU aTTeCTalluu

30.04.2024



https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78

32 Cenekius Kak HayKa U IpoLece

bubnunoreka LIOK

07.05.2024  https://m.edso0.ru/863e9214
8| cormmn puoronin ! Bnmorers HOK
KUBOTHELX 14.05.2024  https://m.edsoo.ru/863e9214
34 buotexHosiorus Kak orpacib 1 bubmuorexa [JOK
IIPOM3BOJICTBA 21.05.2024 | https://m.edso0.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I1O 34

I[TPOTPAMME



https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

YYEBHO-METOJIMYECKOE OBECHEYEHUE OBPA30BATEJLHOI'O
MPOLIECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

* buonorus / [laceunuk B.B., Kamenckuii A.A., Pyonos A.M. u apyrue /Ilox pen. [Taceunuka
B.B., AxunonepsHoe o6mectBo «M3narenscTBo «IIpocBenienner»

* buosorus. O6mas 6uonorus, 10 knacc/ CuBornazos B.U., Aradonosa 1.b., 3axaposa E.T.,
OO0I1eCTBO ¢ OrpaHUYCHHON OTBETCTBEHHOCTHIO «[IPODAY»; AKIIMOHEpHOE OOIIECTBO

«M3narenscTBO «IIpocBemenue»

METOAUYECKHUE MATEPHUAJIBI J1JIS1 YYUTEJIA

Mertoauueckoe mmocodue

HUAP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCblI CETU UHTEPHET
https://resh.edu.ru/

http://bio.1september.ru

http://college.ru/biologiya/

http://www.eco.nw.ru

http://www.sbio.info

http://www.darwin.museum.ru






