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HHOACHUTEJBbHAA 3AIIUCKA

I[pu pazpaboTke TpOrpaMMbl 1O OHOJIOTHH TEOPETHYECKYI0O OCHOBY IUIS ONpEACTICHHUS
MOAXO0J0B K (OpMHUpOBaHUIO cojepkaHUs YydeOHOro mnpeamera «buomorus» cocTaBUiIu:
koHuenryanpHbie nonoxkenuss GI'OC COO o B3auMOOOYCIOBICHHOCTH IIENEH, COAepKaHus,
pe3ynbTaTOB 00Y4YeHHUs M TpeOOBaHUM K YPOBHIO MOATOTOBKU BBITYCKHUKOB, INOJIOKEHUS 00
O0MMX LEeSIX W MPHUHIUIAX, XapaKTePU3YIOIINX COBPEMEHHOE COCTOSIHHE CHCTEMBI CPEIHErO
obmiero odbpazoBanusi B Poccuiickoit @enepanuu, a Takxke MOJIOKEHUS O cenu(uke OUOIOTHH,
e€ 3HAYCHWH B TMO3HAHWW >KUBOW TPUPOABI M OOECTICYCHHWH CYIIECTBOBAHUS UYEIOBEYECKOTO
obmectBa. CoriacHO Ha3BaHHBIM IOJIOKEHUSIM, OIpPEeNIeHbl OCHOBHBIC (DYHKIIMU MPOrPaMMbI
1o 6moyorun u € CTPyKTypa.

[Tporpamma o 6uosoruu Jaét MpeacTaBleHUE O LEesIX, 00 o0IIel cTpaTeruu o0y4eHus,
BOCIIMTaHHUSI ¥ PA3BUTHS OOYYAIOMIMXCS CpeAcTBaMH ydeOHoro mpenmera «buomorus»,
orpenenseT 005A3aTeNbHOE IPEIMETHOE COJAEp)KaHHE, €ro CTPYKTypy, paclpeleieHue Io
paszenam M TeMaM, PEKOMEHAYeMYIO IMOCIIeI0BaTeIbHOCTh M3YYCHHUSI y4eOHOTO Marepuana ¢
y4ETOM MEXIIPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBsI3€H, JIOTUKM 00pa30BaTEeNILHOTO IpolLecca,
BO3PACTHBIX OCOOCHHOCTEH 00yUYaIOIIUXCS.

B mnporpamMMe mo OHOJOTMM TaKXe YYHUTHIBAIOTCA TpPEOOBAaHUS K IUIAHUPYEMBIM
JUYHOCTHBIM, METaIllpeJIMETHBIM M MpPEeIMETHBIM pe3yiabTaTaM oO0y4deHHs B (OPMHUPOBAHUU
OCHOBHBIX BHJIOB y4eOHO-TIO3HABATEIBHON AEATEIbHOCTH/y4eOHBIX JeCTBUI 00y4aromuxcs mo
OCBOCHHIO COZICpIKAHUs OMOJIOTHYECKOTO 00Opa30BaHMS.

B nporpamme no 6uonorun (10—11 kmaccel, 6a30BbIil ypOBEHb) peann30BaH MPHUHLIUI
MIPEEMCTBEHHOCTH B H3ydeHMHM Ouosioruu, Onaromaps dYeMmMy B HEW mpocMaTpuBaercs
HaNpaBJICHHOCTh Ha Pa3BUTHE 3HAHUM, CBA3aHHBIX C (POPMHPOBAHHUEM €CTECTBEHHO-HAYUHOTO
MHPOBO33PEHHUSA, I[IEHHOCTHBIX OpPUEHTAIMA  JIMYHOCTH, SKOJOTHYECKOr0  MBbIIUICHUS,
MPEICTaBICHUH O 370pOBOM oOpa3e KHU3HH U OEpeKHBIM OTHOIIEHHEM K OKpY’Karomen
npupoaHoit cpezne. [lostomy Hapsay ¢ u3ydeHHEM OOIIEOMOTIOTMYECKHX TEOpUM, a TaKKe
3HAHUI O CTPOCHHUHU KHUBBIX CHCTEM Pa3HOT0 PaHTa U CYIIHOCTH OCHOBHBIX NMPOTEKAIOIINX B HUX
MPOLIECCOB B MpOrpaMMe IO OHOJOTHH YAEIEHO BHUMAaHHE HCIOIb30BAHUIO MOTYyYECHHBIX
3HAaHUI B IOBCEIHEBHOM JKU3HU ISl PEILICHUS NMPHUKIATHBIX 3a/1a4, B TOM YUCIIe: TPOPUIAKTUKA
HACJIE/ICTBEHHBIX  3a00JIeBaHUN  YEJIOBEKa, MEJUKO-TEHETUUYECKOr0  KOHCYJIbTUPOBAHUSA,
000CHOBaHMS KOJOTHUYECKH IeJIECO00pPa3HOTrO MOBEACHUS B OKpY’Kalollel MPHUPOJIHON cpene,
aHanM3a BIMSHUS XO3AWCTBEHHOM [EATEIBLHOCTH YeJOBEKa Ha COCTOSIHHME NPUPOIHBIX U
HCKYCCTBEHHBIX JKOCHCTEM. YCHUJICHHE BHHMAaHHs K NPUKIAJHON HAINpPaBIECHHOCTH y4eOHOTO
npenMera «bUoNOTHs» MPOJUKTOBAHO HEOOXOIMMOCTHIO 0OECTIeUeHHs YCIOBHH sl pelleHus
OJTHOW M3 aKTyaJIbHBIX 3a/1a4 IIKOJILHOTO OMOJIOTHYECKOro 00pa30BaHus, KOTOpas Mpeanoiaraet
(dbopMupoBaHre y OOYYarOIIUXCS CIIOCOOHOCTH aJanTHPOBATHCS K H3MEHEHUSM JIUHAMHYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MHUDA.

buonorust Ha ypoBHe cpenHero obOmero oOpa3oBaHHUsS 3aHMMaeT BaxHoe mecto. OHa
obecrnieunBaeT (popMUpoBaHHE Yy OOYYAIOMIMXCSI TPEACTABICHWH O HAay4YHOH KapTHHE MUDA,
pacumpsieT 1 0000IaeT 3HaHUS O )KUBOM MpHUpoOJie, €€ OTIMYUTEIbHBIX TPU3HAKAX — YPOBHEBOM
OpTraHW3alliil W DBOJIIOLWH, CO3MaET YCIOBHS JUIS: TO3HAHHWS 3aKOHOB YKMBOW IPHPOJIBI,
(dopmupoBaHUs (QYHKIIMOHAIBHOM TIPaMOTHOCTH, HaBBIKOB 3JJ0POBOTO M 0Oe3omacHoro obpasa
KHM3HH, YKOJIOTHUECKOTO MBIIIUICHUS, [IEGHHOCTHOTO OTHOIICHUS K )KUBOW MIPUPOJIE U YETIOBEKY.

Bonbiioe 3HayeHne OWONOTMS HMEET TakKe Ul peIHIeHUS BOCHMTATENBHBIX U
Pa3BUBAOIIMX 3aJ1a4 CpeHero oliiero oOpa3oBaHus, cormanu3anuu odydaronmxcs. M3yuenue
6uosiorun obecrieunBaer yCI0BUS Ui ¢dbopmHpoBaHUs WHTEJJIEKTyalbHBIX,
KOMMYHHUKAIIHOHHBIX M HH()OPMAITMOHHBIX HABBIKOB, 3CTETHYECKOH KYJIBTYpPHI, CIIOCOOCTBYET
MHTETpaluy OWOJIOTHYECKUX 3HAHUHU C TMPEICTaBICHUSIMH U3 JIPYTUX Y4E€OHBIX MPEIMETOB, B
9aCTHOCTH, (PU3UKH, XMMHUHU U Teorpadun. Ha3BaHHBIE MONIOKEHUS O IPeIHA3HAUYCHUH YIeOHOTO
npeamera «buonmorus» COCTaBWIM OCHOBY Ul OIpeNeeHUs IOAXOJ0B K OTOOpy H
CTPYKTYPHUPOBAHUIO €TO COJIEPKaHMS, IPEACTABICHHOTO B ITPOrpamMMe Mo OMOJIOTHH.



Ot16op conepkanust yuebHoro npeamera «buonorus» Ha 6a30BOM ypOBHE OCYIIECTBIEH
C MO3UIMI KyJIbTypOCOOOPA3HOTO MO/IX0/1a, B COOTBETCTBUHU C KOTOPHIM O0YyYaIOUIUECs JOKHbI
OCBOUTH 3HAHHS U YMEHHsI, 3HAYUMBbIE ISl (POPMUPOBAHUS OOIICH KYIbTYpHI, OMpPEACISIONne
aJIeKBaTHOE IIOBEJICHUE 4YEJIOBEKa B OKpYXalollel NpUpOJHON cpele, BOCTpeOOBaHHBIE B
MIOBCETHEBHOM >KU3HU U MPAKTUUECKOH nedarenbHocTH. Ocoboe MecTo B 3TOM cucTtemMe 3HaAHUN
3aHMMAIOT D3JIEMEHTBHl COJEP)KAHUS, KOTOpbIEe CIIy>)KaT OCHOBOM Juisi  (pOpMHUPOBaHUS
MPEACTaBICHUNH O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KAapTUHE MHUpAa U ILEHHOCTHBIX
OpHUEHTAIMIX JTUYHOCTH, CIOCOOCTBYIOIIMX I'YMaHU3allUK OMOJIOTrHYeCKOro 00pa3oBaHUsl.

CTpyKTypHpOBaHHE COJEpKaHHUA Y4eOHOro MaTepuala B MporpamMme IO OHOIOTHH
OCYIIIECTBIIEHO C YYETOM MPHOPUTETHOTO 3HAYEHUS 3HAHUN 00 OTIMYUTENBHBIX OCOOEHHOCTIX
JKUBOM IIpUPOJBI, O €€ YPOBHEBOM OpraHM3aluy M HBOJIOLNUU. B cooTBeTCTBHMM C 3THM B
CTPYKType yueOHOro npeamera «bruosorus» BBIJENEHBI CIAEAYIONINE COJEpKaTeIbHbIC JTUHUH:
«buonorus kak Hayka. MeTopl HayqHOTO MO3HaHMA», «KileTka kak Onojoruueckas cucrema,
«Opranusm kak Ouonoruueckas cucrema», «CuctemMa ¥ MHOroodpasue OpraHMuecKoro Mupay,
«OBOJIIOLINS KUBOU MPUPOABI», «IKOCUCTEMBI U MPUCYLIUE UM 3aKOHOMEPHOCTI.

enp u3yuenus yuebHoro mpeamera «buonorus» Ha 0a30BOM ypOBHE — OBIaJCHHE
00y4aromMMHUCs 3HAHUSAMU O CTPYKTYpHO-(YHKIMOHAIBHOW OpraHW3allMd >KUBBIX CHCTEM
pPa3HOTO paHra v NpuoOpeTeHHEe YMEHHUI HUCIIONIb30BaTh 3TU 3HAHMS Ui TPAMOTHBIX JEHCTBUI B
OTHOIIICHUN OOBEKTOB JKUBOW MPHUPO/IBI M PEIICHUS PA3THUHBIX )KU3HEHHBIX IPOOIIEeM.

Joctmxenne uenu usydeHus ydueOHoro mnpeamera «buonorus» Ha 0a30BOM YpOBHE
00ecTieunBaeTCsl PELICHUEM CIIeTYIONINX 3a/1a4:

OCBOEHHE OO0YYarOIMIMMHCS CUCTEMbl 3HAHUM O OHOJIOTHYECKUX TEOPHSX, YUCHHSX,
3aKOHAaX, 3aKOHOMEPHOCTSIX, THUIIOTE3aX, MPABWIIAX, CIY)KalIMX OCHOBOH I (HhOpMUpPOBaAHHS
MPEICTABICHUII O ECTeCTBEHHO-HAYYHOW KapTHHE MHpa, O METOJaX HAyYHOro TMO3HaHWI,
CTPOEHUH, MHOTOOOpa3sMM MU OCOOEHHOCTSIX KMBBIX CHCTEM pa3HOIO YPOBHS OpraHU3alluu,
BBIJIAIOIINXCSI OTKPBITUSX U COBPEMEHHBIX UCCIIEIOBAHUIX B OMOJIOTHY;

¢dbopmupoBaHre y O0y4YAIOMIMXCSI MO3HABATEIBHBIX, MHTEICKTYaIbHBIX W TBOPYECKUX
CIIOCOOHOCTEH B IpOIecce aHaMKM3a JAaHHBIX O MYTSIX Pa3BUTHs B OMOJIOTHH HAYyYHBIX B3IJISJIOB,
uel 1 MOoAX0/10B K U3YUEHUIO KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3aluy;

CTaHOBJICHHE Yy OOydYarommxcsi oOmeld KynbTypbl, (GYHKIMOHAIBHOW TPaMOTHOCTH,
pa3BUTHE YMEHHH OOBSCHATH M OLEHHUBATH SBICHHUS OKPYXKAIOIIErO0 MUpPA KUBOW NPHPOJBI HA
OCHOBAHUU 3HAHUU U OMBITA, MTOTYYCHHBIX MPU U3YUYECHUN OUOJIOTHH;

dbopMupoBaHUE Y OOy4arOIIMXCS YMEHUN WMJUIIOCTPUPOBATH 3HAUYEHHE OHMOJIOIMYECKHUX
3HAHUU B MPAKTHUUYECKOM JEeATEITbHOCTH 4YEJIOBEKa, Pa3BUTUHU COBPEMEHHBIX MEIUIMHCKHUX
TEXHOJIOTHI 1 arpoOUOTEXHOJIOTH;

BOCIUTaHHE YOEXKIEHHOCTH B BO3MOXKHOCTH IO3HAHUS YEJIOBEKOM >KUBOM IMPHPOIH,
HE00XO0IMMOCTH OEpEeKHOTO OTHOIIEHUS K HEW, COOJIIOIEHUs] STUYECKUX HOPM MpHU MPOBEIECHUN
OMOJIOTMYECKHUX HCCIIeIOBAHUM;

OCO3HaHHE LIEHHOCTH OMOJIOTMYECKUX 3HAHUU ISl OBBILICHUS] YPOBHS SKOJIOTMUYECKOMN
KYJIbTYpBI, 17151 GOPMUPOBAHUS HAYYHOTO MHUPOBO33PEHHUS;

[PUMEHEHUE MPUOOPETEHHBIX 3HAHUN M YMEHHH B MOBCEIHEBHOW XU3HU AJI OLICHKU
MIOCTIC/ICTBUIM CBOEW JEATENBHOCTU MO OTHOIICHUIO K OKpYXKaILeH cpeae, COOCTBEHHOMY
3I0pOBBIO, 0OOCHOBAHHE U COOJIIOICHHE MEP MTPOPIITAKTUKH 3a00JICBAHUIA.

B cucteme cpennero obiero oopazoBanus «buosnorus», usyyaemas Ha 6a30BOM YpOBHE,
SBIIIETCSA 00s3aTENbHBIM Y4E€OHBIM MPEIMETOM, BXOSIIMM B COCTAaB IpPeIMETHOH 001acTh
«EcTecTBeHHO-HAayUHbIE MTPEAMETHI.

Jnst u3yuenust Ouonoruy Ha 6a30BOM ypOBHE CpETHEro O0IIero 00pa3oBaHUsl OTBOAUTCS
68 yacos: B 10 kiacce — 34 yaca (1 yac B Henento), B 11 kinacce — 34 yaca (1 yac B Hezelno).
COIJEPKAHUE OBYUEHUA

10 KJIACC



Tema 1. Buosnorusi kak Hayka.

buonorust kak Hayka. CBsi3b OMOJOTHH C OOIIECTBEHHBIMH, TEXHUYECKUMU U JPYTUMU
€CTEeCTBEHHBIMU HayKaMu, ¢unocodueit, dTUKOH, ACTETUKOW W mpaBoM. Ponb Ouonoruu B
(hopMHUPOBaHUN COBPEMEHHOI Hay4YHOU KapTUHBI Mupa. CuctemMa OMOJIOTHYECKUX HAYK.

MeToab! TO3HAHUS )KUBOU TTPUPOIHI (HAOII0IEHNE, YKCIIEPUMEHT, OIMCaHuE, U3MEPEHHUE,
KkiaccuuKaius, MoJIeJTMpOBaHUE, CTaTUCTUYECKass 00paboTKa TaHHBIX).

JdemoHcTpauuu:

Hoprpertst: Y. lapBun, I'. Mennens, H. K. Konsuos, /. Yorcon u @. Kpuk.

Tabnuiiel 1 cxembl: «MeToIbl TO3HAHUS KUBOW TIPUPOIBD.

JlaGopaTopHble U NpaKTHYecKue padoThbi:

[Ipaktuueckass pabGota Ne 1. «lcnosnbp3oBaHue pa3ianyHbIX METOAOB MPU HU3YYEHHH
OMOJOTUIECKIX OOBEKTOBY.

Tema 2. ’KuBble cucTeMbl H MX OPraHU3alUs.

Kupble cucteMbl (OMOCHCTEMBI) KakK MpeAMET Hu3ydeHus Ouosoruu. OTIMYHME >KUBBIX
CHUCTEM OT HEOPTaHUYECKOU MPUPOJIBI.

CpoiictBa OwocucTeM W WX pa3HooOpa3ue. YPOBHHM OpraHM3aliid OMOCHCTEM:
MOJIEKYJIIPHBIA,  KJIIETOYHBIM,  TKAHEBbIM,  OpPraHU3MEHHBIM,  IOMYISUUOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTEOIEHOTUYECKHI ), OMOC(EPHBIH.

JdeMoHcTpanum:

Tabnuier 1 cxembl: «OCHOBHBIC TPHU3HAKH JKU3HW», «YPOBHU OpPraHU3AIUU KUBOK
TIPUPOIBDY.

ObopynoBanwue: Moaenas Mosiekyisl JJHK.

Tema 3. XuMHUYECKHUI COCTAB M CTPOCHHUE KJIETKH.

XHMMHMYECKUN  COCTaB  KIETKH.  XMMHUYECKHE  DJEMEHThI:  MaKpOXJIEMEHTHI,
MHUKpO3JIEMEHTBI. Bosla 1 MUHEpasIbHBIE BELIECTBA.

@OyHKIMM BOJBl M MHUHEpaJbHBIX BellecTB B KieTke. lloanep:kaHue OCMOTHYECKOTO
OanaHca.

benxu. CoctaB u crpoeHue 0enKoB. AMUHOKHCIOTH — MOHOMEPHI OenkoB. Hesamennmbie
U 3aMEHHMbIE AMUHOKMCIOTHL. AMUHOKHCIOTHBIH COCTaB. YPOBHH CTPYKTYphl O€lIKOBOH
MOJIEKYJbl (TIepBUYHAs, BTOpUYHAs, TPETHUYHAs MU YETBEPTUYHAsl CTPYKTypa). XUMHUYECKUE
cBoMcTBa OenKkoB. buonorndyeckue GpyHKIuM OEITKOB.

@epmeHTHl — Ouonoruueckue karanu3atopel. CTpoeHue (epmeHTa: aKTUBHBIH LEHTP,
cyoctpatHas  crneumuduuHocth. Kodepmentsl. Butamuubel.  Ominuust  (EepMEHTOB  OT
HEOpPraHMYECKHUX KaTalu3aToOpOB.

VraeBoasl: MoHoOcaxapuabl (IJIFOKO3a, pubo3a U J1e30Kcupub03a), Jaucaxapuiabl
(caxapoza, nakTo3a) W TOJUcaxapuiabl (Kpaxmal, TJIWKOTEeH, IIeJUTI0NI03a). buonoruveckue
(YHKLIUHU YTIIEBOJIOB.

Jlunuper:  Tpurnunepuasl, Qgocoaunuapl, crepouabl. ['uapoduibHO-THAPOPOOHBIE
cBoiicTBa. buonornueckue QyHkiuu aunuaoB. CpaBHEHUE YIIIeBOJIOB, OEIKOB M JHMIUIOB Kak
HCTOYHUKOB YHEPTUHU.

Hyxnennoseie kucnorsl: JIHK n PHK. Hykneotuasl — MOHOMEPBI HYKJIIEUHOBBIX KHCIIOT.
Crpoenne u ¢yukuuu JIHK. Crpoenne n ¢ynkuum PHK. Buner PHK. AT®: crpoenue u
¢byHKINN.

[uronoruss — Hayka o kierke. KneTtouHas Tteopust — NpuMep B3aUMOICHCTBUSA HMIEH U
(akTOB B HAYYHOM MO3HAHUH. METO/IbI U3YUEHUs! KIIETKH.

Knetka kak nenoctHas xuBas cuctema. OO1ue npu3HaKky KIETOK: 3aMKHYTasi HapyKHast
MeMmOpana, mosekynsl JIHK kak reHeTHueckuit anmapar, cucreMa cuHTes3a Oelika.



Tumbl KJIETOK: JyKapuoTHdeckas U Tmpokapuoruyeckas. OCOOEHHOCTH CTpPOEHUS
MpoKapuoTHUeCKoi KieTku. Kinetounas crenka 6akrepuii. CTpoeHHE dyKapUOTUYECKOU KIIETKH.
OCHOBHbBIE OTJIMYHS PACTUTENILHON, )KUBOTHOM U TPUOHON KIIETKH.

[loBepXHOCTHBIE CTPYKTYpPHI KJIETOK — KJIETOYHAS CTEHKA, MIMKOKAIMKC, UX (YHKIIHH.
[Tnasmatuueckas memOpana, e€ cBoiictBa M ¢yHkiMu. [luromnazma u e€ OpPraHOMIBL
OpnnomeM6Opannbie opranouas! kietku: JIIC, anmapat ['onbaxku, mu3ocomsel. [lonyaBToHOMHBIE
OpraHouzbl KJIETKU: MUTOXOHApPUH, MiacTHabl. [IpomcxoxkneHne MUTOXOHIAPUA U IUIACTHI.
Bunaer mnactun. HememOpanuble opraHoUAbl KJIETKU: pUOOCOMBI, KJIETOYHBINA EHTP, LIEHTPUOIIH,
PECHHUYKH, KI'yTUKU. DyHKIIMY OPraHOUI0B KIIETKU. BKitoueHus.

Anpo — perynasaTopHbId 1IeHTp KiIeTku. CTpoeHue spa: siaepHas 0001049Ka, Kaprorsiazma,
XPOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcopT BEIIECTB B KIETKE.

JdemoHcTpanuu:

[Toptpetni: A. JIeBenryk, P.I'yk, T.IlIBann, M. lneiinen, P. Bupxos, Jlx. Yotcon,
@. Kpuxk, M. Yunkunc, P. ®panxiun, K. M. bap.

J[luarpammer: «PacripeneneHne XUMUYECKUX 3JIEMEHTOB B HEXHMBOM  MIPUPOAE»,
«PacrpeniesieHne XUMUYECKUX JIEMEHTOB B JKUBOU MPUPOJIEN.

Tabmunel u cxemsl: «Ilepuonndeckass Tabmuia XUMHYECKUX 3JEeMEHTOB», «CTpoeHue
MOJIEKYJIBI BOB», «bruocunTe3 Oenka», «CtpoeHne Mosekynsl Oenkay, «CtpoeHue GpepmeHTay,
«Hyxnennosie kucnotel. [JHK», «Ctpoenue monekynsl AT®», «CTpoeHne 3yKapuoTHYECKOM
KIeTkn», «CTpoeHue XKHUBOTHOM KiIeTKn», «CTpoeHue pacTUTENbHOM KIeTKn», «CTpoeHue
MIPOKAPUOTUUYECKON KIIETKN», «CTpOCHHE SApa KIETKUY, «YTIEBOABDY, «JIunmuas».

O0opynoBaHKe: CBETOBOW MHKPOCKOI, O0OpyIOBaHWE JUIsl TIPOBEACHHUS HAOIIOICHHUIA,
M3MEpEeHuH, HKCIEPUMEHTOB, MUKPOIpENapaThl PACTUTENbHBIX, KUBOTHBIX U OaKTepHATbHBIX
KJIETOK.

JlaGopaTopHble U NpaKTHYecKue padoThbi:

JlaGoparoprast padora Ne 1. «/3yueHue KaTtaaUTHYECKONH aKTUBHOCTH (PEPMEHTOB (HA
MpUMepe aMUIa3bl WK KaTaaasbl)y.

JlaGoparoprast pabora Ne 2. «M3ydeHuWe CTpPOCHHUS KIETOK pPACTCHUWH, JXUBOTHBIX H
OakTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpenapaTax U X OMUCAHHUE.

Tema 4. /KusHe1esATEJIbHOCTh KIETKH.

Obmen BemiecTB, MM MeTaboau3M. AccuMwisiius (IUIaCTUYECKUT OOMeH) U
JUCCUMUIIALINSA (PHEpreTUYecKuil 00OMeH) — IBe CTOPOHBI €IMHOTO Mpolecca MeTabonu3ma. Ponb
3aKOHOB COXpaHEHUs BEIIECTB U SHEPTUH B IOHUMAaHUHM METa00IM3Ma.

Tumnber oOMeHa BemiecTB: aBTOTpOGHBIN U reTeporpodHsbiid. Poib pepMeHTOB B 00MEeHE
BEIIIECTB U MIPEBPAIICHUH SHEPTUU B KIIETKE.

@®otocunre3. CBetoBas u TemHOBass (a3pl (orocunreza. Peakuuu doTocunTesa.
DddextuBHOCTh hoTOCHHTE3a. 3HAUECHUE POTOCUHTE3A JIJIs XKU3HU Ha 3eMiie. BriusHue ycnoBwid
cpenbl Ha (POTOCHHTE3 U CTIIOCOOBI MOBBIIIEHUS €T0 MPOAYKTUBHOCTU Y KYJIBTYPHBIX PACTEHUH.

XemocuHTe3. XEMOCUHTE3UPYIONINE OaKTepuu. 3HaUE€HWE XEMOCHHTE3a JUIsl JKU3HU Ha
3emie.

DHepreTuyeckuii o0o0MeH B  KJeTke. PacmiersieHue  BEIIECTB, BBIJICTIEHUE U
aKKyMYJIMPOBaHUE YHEPTUU B KIETKE. DTallbl SHEpreTndeckoro oomena. ['nmukonus. bpoxenue u
ero Buabl. KuciopomgHoe okuclieHHWe, WIM KIETOYHOE JbixaHue. OKHUCIUTEIBHOE
bochopunupoBanue. DPPEKTUBHOCTH IHEPTETHIECKOr0 OOMEHa.

Peakuun wmatpuunoro cunreza. ['enernueckas wuHgopmamus u JHK. Peamuzanums
TeHeTHYECKON MH(pOpMAIMN B KJIeTKe. [ eHeTHmueckuid KOJ M ero CBOMCTBA. TpaHCKpHUMIUS —
marpuuHbiii cuate3 PHK. Tpauncnsmms — GuocunTes Oenka. Dtambl TpaHcusiuu. KogupoBanue
aMHHOKHUCIIOT. Ponb pubocoMm B OnocunTese Oenka.



Hexnetounsie ¢opmbl ku3HM — BUpYyChl. McTtopuss oTkpeiTus BHpycoB (/1.
W. NBanoBckuit). OCOOEHHOCTH CTPOCHHUS W >KM3HEHHOTO IMKJIA BUPYCOB. bakrtepuwodaru.
Bonesnu pacrenuii, ;KUBOTHBIX M YEJIOBEKA, BhI3bIBAEMbIE BUpYycaMu. Bupyc nmmyHonedunnra
yenoeka (BUY) — Bo3oymutens CIIMJla. OOpatHas TpaHCKpHUIIIUS, peBepTa3a W MHTETpasa.
[IpodunakTuka pacnpocTpaHEHUS] BUPYCHBIX 3a00ICBaHUIA.

JdemoHcTpanuu:

Hoprpertst: H. K. Konsios, /. . UBanosckuii, K. A. Tumupsizes.

Tabmuiel ~ w cxembl: «Tunel  maTanust»,  «MeTtabomusm»,  «MHUTOXOHIPUSY,
«QHepreTruueckuii oomMen», «Ximoporutact», «Porocunres», «Ctpoenne JIHK», «Ctpoenue u
dbyHkuuoHupoBanue TeHay», «CuHTe3 Oenkaw, «leHermueckmii  kKom», «Bupycem,
«bakrepnoparn», «Ctpoenme wu xku3HeHHbld 1wk Bupyca CIIMla, Oakrepuodaray,
«Penmukanus JTHK».

Oo6opynosanue: Moaenu-anmaukanuu «Y asoenne JIHK u tpanckpunmus», «bnocunres
oenkay, «CTpoeHHe KIETKW», Mol CTpykTypsl JJHK.

Tema 5. PasMHoO:KeHHe U MHAMBUAYaJbHOE Pa3BUTHE OPraHU3MOB.

Knerounslii UK, WIM KU3HEHHbIM LUK KieTku. MHTepdaza um mwuro3. Ilpoueccsl,
nporekatomue B uHTepdase. Permmukamus — peaknust marpuyHoro cuHTte3a JJHK. Crtpoenue
XpOMOCOM. XPOMOCOMHBIM Habop — KapuoTurl. [IMMIOWAHBIA M TaluIOMIHBIA XPOMOCOMHBIE
HaOopel. Xpomatuel. Lluronornueckue OCHOBBI Pa3MHOKEHUS U MHAMBUIYaJbHOTO Pa3BUTHUS
OpraHU3MOB.

Henenne knetkn — muto3. Cramgum murtosa. [Ipoieccel, mpoucxopsiiyde Ha pa3HbIX
CTaJIusIX MUTO3a. BMOJIOrMYECKUI CMBICT MUTO3A.

[Iporpammupyemasi ru0esb KIETKH — alomnTo3.

@opMbl  pa3MHOKEHHsSI OpPraHM3MOB: Oecroiioe u  moioBoe. Buasl  OGecrnonoro
Pa3MHOXXEHHUS: JEJIeHHE HaJBOE, MOYKOBAaHHE OJHO- U MHOTOKJIETOYHBIX, CIIOpOOOpazoBaHuE,
BEreTaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KJIOHMPOBAaHUE OPraHU3MOB, €r0 3HAUEHUE IS
CEJICKIIMH.

[TonoBoe pa3MHOMXKEHHE, €T0 OTIUYUS OT OECIOIoro.

Meiio3. Crangun Mmeiiosa. Ilpoueccel, nmpoucxonsime Ha craausx Meiosa. [loBegenue
XpoMocoM B Meno3e. Kpoccunrosep. bronornyeckuii CMbICI M 3HAUCHUE MEH03a.

["ametorenes — mporecc 00pa3oBaHUs MOJOBBIX KIETOK Y KUBOTHBIX. [10710BbIE Kene3bl:
CEMEHHHUKU U sM4HUKU. OOpa3oBaHME U Pa3BUTHE IOJIOBBIX KIETOK — raMeT (CIepMaTo3oup,
sifllekieTka) — crepMaroreHe3 u oBoreHe3. (OCOOEHHOCTH CTPOCHHUS SHIEKIETOK U
cnepmaro3onioB. OmnonorBopenue. [lapreHorenes.

WupuBuayanbHOe pa3BUTHE (OHTOreHE3). OMOpHOHANbHOE pPa3BUTHE (IMOPHOTEHE3).
Oranbl 3MOPUOHAJIBHOIO Pa3BUTHS Y IO3BOHOYHBIX JKMBOTHBIX: JIpOOJIEHHE, TacTpyssius,
opranorenes. [locramOpuonansHoe pa3BuTHe. THUIBI TOCTIMOPUOHANIBHOIO Pa3BUTHUSA: MPSMOE,
HemnpsiMoe (JIMYMHOYHOE). BnusiHMe cpeabl Ha pa3BUTHE OPraHU3MOB, (AKTOPBI, CIIOCOOHBIE
BBI3BIBATH BPOKJIEHHBIE YPOJICTBA.

Poct u pa3zButue pactenuil. OHTOreHe3 IBETKOBOT'O PACTEHUS: CTPOCHUE CEMEHH, CTaIuU
pa3BUTHS.

JdemoHcTpauuu:

Tabauub! 1 cxembl: «@OpPMbI pa3MHOKEHHUSI OPraHU3MOBY, «J{BOITHOE OII00TBOPEHHE Y
LBETKOBBIX pacTeHui», «BereratmBHOE pa3MHOXKEHHE pacTeHu», «lleleHne KIEeTKH
Oaxtepuit», «CTpoeHue TMOJIOBBIX KJIETOK», «CTpoeHHe XpOMOCOMBI», «KIIeTOUHBIH LUK,
«Permmukanua ITHK», «Mwuto3y, «Meio3», «Ilpsmoe u Henpsmoe pa3Butue», «l'ameTorenes y
MJIEKOIMTAIOIINX U YeJIoBEKa», «OCHOBHBIE CTaIUN OHTOTEHE3AY.

O0opynoBanue: MUKPOCKOT, MUKpomnpenapatbl «CrepMaTo30uabl MIIEKOTUTAIOMIETOY,
«litnexnerka Miekonurawooero», «KapuoknHe3 B KiIeTKax KOpelIKa JIyKa», MarHUTHas
Mojenp-anmiukanus «/lenenne kinetkn», moaens JTHK, Monens meTadazHoil XpoOMOCOMBI.




JlabopaTopHble 1 NpaKTHYeCKHe padoThI:

Jlabopartopnas padota Ne 3. «Habmronenre MuTo3a B KJIETKaX KOHYMKA KOPEITKa JIyKa Ha
TOTOBBIX MUKpPOIpEmapaTaxy.

Jlabopatopnast pabora No 4. «/3yueHue CTpOEHHS TIOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOTIpenaparax.

Tema 6. HaciieacTBEHHOCTh U H3MEHYUBOCTH OPraHU3MOB.

[Ipenmer w 3amaum reHetuku. Mcrtopust pa3BuTHUs TeHETUKU. Ponb uuronorun u
AMOPHUOJIOTHH B CTAHOBIICHUH T€HETUKU. BKi1ag pocCHiCKUX U 3apyOeKHBIX YUEHBIX B PA3BUTHE
TeHEeTUKH. MeToabpl TEeHETHKHA (THOPUAOIOTHYECKHH, IMTOTCHETHYECKUH, MOJIEKYISIPHO-
reHeTnyeckuil). OCHOBHbIE T€HETUUECKHUE MOHATHUS. | eHeTnYecKkasi CHMBOJIMKA, UCTIOJIb3yeMas B
CXEMaxX CKpEIIMBaHMIA.

3aKOHOMEPHOCTH  HACIIEJOBaHUSI  TMPU3HAKOB,  ycTaHOBIeHHble ['. Mennenem.
MonorubpuaHoe CKpenBanue. 3aKoH eIMHO00pa3us THOPUIOB MEepBOToO MokoJieHus. [IpaBuino
JTOMUHUPOBAHMUS. 3aKOH paculeruieHus npu3HakoB. ['mmote3a uyuctoThl ramer. [lomHoe u
HEMOJIHOE IOMUHUPOBAHUE.

JuruOpunHoe CKpelMBaHWe. 3aKOH HE3aBUCHMOTO HACIEJIOBaHUS IPU3HAKOB.
[{uToreHeTH4YeCKMe OCHOBBI AUTHOPHUAHOTO CKpEUIMBaHMS. AHAIM3UPYIONIEE CKpEIIMBaHUE.
Hcnonp3oBaHne aHAIM3UPYIONIETO CKPEIIUBAHMS ITIs1 ONIPEICTICHISI TEHOTUIIA OCOOH.

CuerieHHOe HaclieqoBaHue Tpu3HakoB. Pabora T. Moprana 1o CHETUICGHHOMY
HaclieJoBaHuIo reHoB. HapylieHue clierieHus: TeHOB B pe3ysibTaTe KPOCCHUHIOBEpa.

XpOMOCOMHAs TEOPHSI HACIEACTBEHHOCTH. | eHeTHUeCKue KapThl.

['enetuka nona. XpoMOCOMHOE Ompe/ieieHe 1moja. AyTOCOMBbI U MOJOBbIE XPOMOCOMBI.
['omorameTHble UM rereporaMeTHble OpraHu3Mbl. HacienoBaHue NpU3HAKOB, CLEIUICHHBIX C
IOJIOM.

HMsmeHunBOoCTh. BuIBl M3MEHUYMBOCTH: HEHACJIEACTBEHHAs W HacJeACTBeHHas. Poib
cpeasl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTepUCTHKa  MOJIU(PHUKAIIMOHHON
W3MEHYMBOCTU. BapuainmoHHbI psig M BapualmoHHas KpuBas. Hopma peakiuu mpu3HaKa.
KonuyecTBeHHblE M KaueCTBEHHbIE TMpPU3HAKM HM WX Hopma peakiuu. CBoiicTBa
MOIU(DUKAITMOHHONW U3MEHYMBOCTH.

HacnencrBeHnHasi, Wiy reHOTHIIMYECKAs, U3MEHYNBOCTh. KOMOMHATHBHAS U3MEHUYHUBOCTb.
Meiio3 W TMOJOBOM TIpOlleCC — OCHOBAa KOMOWHATHMBHOM W3MEHYMBOCTH. MyTalMOHHas
W3MeHYMBOCTh. Kiaccudukanus MyTamuii: Te€HHbIE, XPOMOCOMHBIE, TeHOMHBIE. YacTtoTa u
MPUYMHBI MyTaluii. MyTtareHHbie (aKTOpbl. 3aKOH TOMOJIOTHYECKUX PSAJOB B HACIICICTBEHHOM
n3menunBocty H. 1. BaBuiona.

BuesinepHas HacineCcTBEHHOCTb U U3MEHUYUBOCTD.

'enetuka uenoBeka. Kapuorun uenmoBeka. OCHOBHBIE METOJIbI TE€HETHUKHM YEIOBEKa:
reHeaJIOTUYeCKUi, OJIM3HEIOBbIM, IUTOICHETUYECKUH, OMOXUMHYECKHH, MOJEKYISIpHO-
renerudyeckuii. COBpeMEHHOE OIpe/esieHne TEeHOTHUIA: TOJHOTEHOMHOE CEKBEHUPOBAHHE,
TeHOTUIIUPOBaHUE, B TOM uucie ¢ nomoiipio [1[[P-ananmu3za. HacnencrtBennsie 3a0oneBaHus
YeJloBeKa: TeHHble Ooyie3HH, OO0JIe3HW C  HACJIEACTBEHHOM  MPEApacroiIoKeHHOCTHIO,
XpoMocoMHbIe Oone3nu. ComaTuueckwe ¥ TeHepaTHBHbIe MyTaluu. CTBOJIOBBIE KIIETKU.
[Tpuntumer 3m0pOBOTO0 00pasa >KU3HHU, JUATHOCTUKHU, TPO(PUIAKTUKYA U JICUCHUS TEHETHUYECKUX
Oone3nell. MeauKO-TeHETHUECKOe KOHCYIbTUPOBaHHE. 3HAUYE€HHWE MEIUIIMHCKONW TeHETHKU B
MPEIOTBPAIICHUN U JICUCHUH T€HETUYECKUX 3a00JIeBaHUI YeJIOBEKa.

JdemoHcTpanuu:

Hoptpertst: I'. Menaens, T. Mopran, I'. ne ®pu3, C. C. UerBepukos, H. B. Tumodeen-
Pecosckuii, H. 1. BaBuios.

Tabnuiel U cxembl: K MOHOTHOPHUTHOE CKPEIIMBAHUE U €TO IUTOTCHETUYECKasi OCHOBAY,
«3aKOH pacHIeIUIeHHs] M €ro IMTOr€HEeTUYecKass OCHOBa», «3aKOH YHCTOTBI TaMeT»,
«/lurubpunnoe ckpenmBanue», «lluTomormueckue OCHOBBI NUTHOPHIHOTO CKPEITUBAHUS,




«Meno3», «B3anmoneicTeue amielbHbIX I€HOBY, «l €HETUYEeCKue KapThl paCTEHUM, KUBOTHBIX
U yesjoBekay, «['eHeTmka moja», «3aKOHOMEPHOCTH HACJEIOBaHUS, CLEIUIEHHOTO C IOJIOMY,
«KapuoTumpl dYenoBeka M IKUBOTHBIX», «Buasl wu3MeHUHBOCTHY», «Monuduxamontas
W3MEHUYUBOCTh», «HacnenoBanue pesyc-gpakropa», «'eHeTHka rpynn KpoBu», «MyTalloHHas
W3MEHUYHUBOCTbHY.

ObopynoBanue: Moenu-anmiankanuu  «MoHorubpuaHoe ckpemrBanuey», «HemonHoe
JOMHUHUpOBaHMEY», «luruOpunHoe ckpemmBanue», «llepekpecT XpomMocom», MHUKPOCKOI H
MuKporpenapat «JIpozodummnay (Hopma, myranuu GOpMBI KPBUIBEB U OKPACKHU Tena), repoapuii
«I"opox moceBHON.

JlabopaTopHble U paKTHYECKHE PadoThI:

JlaGoparopnast padora Ne 5. «/3yuenue pe3yabTaTOB MOHOTUOPUIHOTO U AUTUOPHUIHOTO
CKpEIIMBAHUA Y IPO30(UITBI HA TOTOBBIX MUKpOIIpEnapaTaxy.

Jlaboparopuast padora Ne 6. «M3yueHne Moau(pUKaIMOHHOW U3MEHUYUBOCTH, TIOCTPOCHHE
BapHaIlMOHHOIO psA/ia U BAPUALIUOHHOU KPUBO».

JlaGopatopnass pabora Ne7. «AHamu3 MyTamuil y JApo30¢uiIbl Ha TOTOBBIX
MHUKpOTpenapaTax».

IIpakTrueckas padota Ne 2. «CocTaBiieHHE U aHATIU3 POAOCIOBHBIX YEJIOBEKAY.

Tema 7. Cesekuusi opranu3MoB. OCHOBBI O0HOTEXHOJIOTHH.

Cenexuus Kak HayKa M MpOLECC. 3apOXkKACHUE CEJEKUUU U JoMecTuKauus. Yuyenue H.
W. BaBunoBa 0 HEHTpax MPOMCXOXKIEHUS MU MHOrooOpasusi KyJIbTypHBIX pacTeHui. LIeHTpsl
MIPOUCXOXKICHUS JOMAIIHUX KMBOTHBIX. COpPT, MOpOAA, IITAMM.

CoBpeMeHHBIE METOJIbI CEJICKIMH. MacCOBBIA U WHAUBHUYAIbHBIH OTOOPBI B CEICKIIUU
pacteHui u kuBOTHBIX. OlleHKa SKcTephepa. bIu3KopoaCTBEHHOE CKpelMBaHUEe — MHOPHUIMHT.
Uucras nuaus. CkpeniyBaHUEe YHUCTBIX JIMHUK. [erepo3wc, winu THOpWAHAS —CHIIA.
HepoactBennoe ckpemmBanue — ayropuaunr. OtnanénHas rubpuauzanvs U e€  YCHEeXH.
HcKyCcCTBEHHBI MyTareHe3 M IOJYyYECHHUE IOJUILIOUIOB. JIOCTHKEHHUS CEJIEKLMH PACTEHHUI,
YKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonoruss kak OTpaciib MPOU3BOJCTBA. ['eHHAs HMHKEHEpHUs. ITallbl CO3JaHUs
pekomOunanTHor JIHK wm Ttpancrenneix opranmsmoB. Kierounas wumkenepus. Kiertounbie
KYyJIbTypbl. MUKPOKJIOHAJILHOE Pa3MHOKEHHE pacTeHUH. KiIOHMpOBaHMe BBICOKOIPOLYKTUBHBIX
CEITbCKOXO3SWCTBEHHBIX OPraHU3MOB. OKOJOTHYECKHE M JTHYeckue mnpobiemer. MO —
TeHETHYECKH MOJTU(DUIIMPOBAHHBIC OPTaHU3MEI.

JeMoHCcTpanuu:

Ioptpete: H. U. BaBunos, U. B. Muuypun, I'. /1. Kapneuenko, M. @. l1BaHoB.

Tabmunel U cxembl: KapTa «LIeHTpb MPOUCXOXKACHUS W MHOTroo0pasus KyJbTYpPHBIX
pacrenuii», «Ilopoabl JOMANTHUX >KMBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHui», «OTaanéHHas
rubopunm3anus», «Pabotrel akamemuka M. @. MBanoBay, «llomummonaus», «OOBEKTHI
ouorexHonoruny, «Kierounsie KynbTypsl U KIOHUpOBaHHE», «KOHCTpyMpoBaHHE W TEPEHOC
TE€HOB, XPOMOCOMY.

OO6opynoBanue: MyJISDKU TIJI0JIOB M KOPHEIUIONOB JUKUX (DOPM M KYJIBTYPHBIX COPTOB
pactenuii, repdapuit «CenbCKOX03I1CTBEHHbBIE PACTECHUS.

JlabopaTopHble U NpaKTHYEeCKUE PadoThI:

Okckypcusi «OCHOBHBIE METOJBI M JOCTH)KEHHUS CENEKIUU PACTeHUN W KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, TUIEMEHHYIO (epMy, COPTOUCIBITATENbHBIN YYacTOK, B TETUIMYHOE
X035IUCTBO, 1a00paTOPHIO arpOYHUBEPCUTETA WIIH HAYUYHOTO IIEHTPA)».

11 KUIIACC

Tema 1. DBoJIOIIHOHHAA OHOJIOTHS.



IIpennocsbulku BO3HMKHOBEHMSI SBOJIIOLIMOHHOM TEOpUHU. DBOJIOLMOHHASL TEOpUs M €€
MecTo B OnoJioruu. BnusHue 3BOIIOIIMOHHON TEOPUU HA pa3BUTHE OMOJIOTUH U JPYTUX HAYK.

CupnerenbcTBa 3BoiOLMU. [lameoHTONOrMUECKHne: MOCIEA0BATEIBHOCTD IOSBICHUS
BUJIOB B IaJICOHTOJIOTMYECKOI JIeTomnucH, nepexoansie popMmel. buoreorpaduueckue: cxoacTso
U paznuuue GayH u GIop MaTEpPUKOB U OCTPOBOB.

DOMOpPHOIOrMYecKHe: CXOJICTBA M PA3NUYUS SMOPHOHOB Pa3HBIX BHUIOB MO3BOHOYHBIX.
CpaBHUTENIbHO-aHATOMUYECKUE: TOMOJOTUYHBIE, AaHAJIOTMYHbIE, PYJUMEHTAPHbIE OpraHbI,
aTaBU3Mbl. MOJEKyIIPHO-OMOXUMHYECKHE: CXOJICTBO MEXAaHM3MOB HACIIEJCTBEHHOCTH U
OCHOBHBIX METa0OIMYECKUX MTyTEH Y BCEX OPraHU3MOB.

OpomonnonHass Teopust Y. [lapunHa. Ilpennochiiku BO3HMKHOBEHUS JapBUHH3MA.
JIBIDKyIIIE CHUJIBI  HBOJIONMHM BHIOB 10 JlapBuHy (M30BITOYHOE pPa3MHOXKEHHE TIpU
OTPaHUYEHHOCTH PECYpPCOB, HEOMpeaeNEéHHas HW3MEHYMBOCTh, OOopb0a 3a CyIIecTBOBaHUE,
€CTECTBEHHBINH 0TOOD).

Cunretnueckas Teopus sBostonnu (CTD) u e€ 0oCHOBHBIE TMTOJT0KECHHUS.

Muxkpossomonus. [Tonynsanus Kkak eIuHUIA BUa U BOJIOLUN.

JBwxkymme cuiibl (GpakToOphl) IBOJIIOIUMU BUIOB B MpHUpOe. MyTallMOHHBIA MPOIECC U
KOMOMHATHBHAsE W3MEHYMBOCTh. [lomynsnnoHHBIE BOJMHBI M JApeiid reHoB. W3omsmus u
MUTpaLHL.

EctecTBenHbIii 0TOOp — Hampapistomui (akTtop Boiioiur. DopMBbl €CTECTBEHHOT'O
otbopa.

[lpucnocoONeHHOCTh ~ OpPraHU3MOB  Kak  pe3ynbraT  dBoiionuu.  [Ipumepst
pucnocoOaeHn y opranu3MoB. ApoMopho3bl U A0 AN TAIHH.

Bun u BupooOpasoBanme. Kputepum Buma. OcHoBHbIe (OpMBI BHA000pa30BaHUS:
reorpaduueckoe, SKOJIOrHUECKOoe.

MaxkpoosBomonmsa. @opMer 3BorONMH: (DUIETHYECKAs, TUBEPreHTHAs, KOHBEPreHTHA,
napasenbHas. HeoOpaTtuMocTh SBOTIOIIH.

[Tpoucxoxnenue oT HECTEeUATTN3UPOBAHHBIX MIPEIKOB. [Iporpeccupyromas
crienuanu3anvsi. AJanTuBHAs paaraliys.
JdemoHcTpauuu:

Hoprpertsl: K. JIunneit, XK. b. Jlamapk, Y. Japsun, B. O. Koanesckuii, K. M. bap,
3. I'exkenb, @. Mromep, A. H. Ceseprios.

Tabauubl u  cxembl: «Pa3BuTHEe OpraHMueckoro Mupa Ha 3emie», «3apoAblln
MMO3BOHOYHBIX KUBOTHBIX», «Apxeontepukc», «PopMbl OOprObI 3a CYyLIECTBOBaHHUEY,
«EctectBennblit  0TOOp», «MHOroobpasue CcopToB pacTeHuit», «MHorooOpasue Mopox
KUBOTHBIX, «[omymsium», «MyTtannoHHas U3MEHYUBOCTDY, «ApoMop(o3bI»,
«Manoananrammny, «OO0mas nerenepauusy, «/[Bmxymue cuisl 3Bomounun», «Kapra-cxema
Mapiupyra nyreuectsust Y. Jlapsunay, «boppba 3a cymectBoBaHue», «lIpucrnocobieHHOCTD
OpranusMoBy, «l eorpaduyeckoe Bu1000pa3oBaHue», « IKOJOTHIECKOE BUJ00OpA30BAHUE.

O060opya0oBaHKE: KOJUIEKIHMSI HACEKOMBIX C PA3JIMYHBIMU THIIAMH OKPAacKHu, HAOOp IJI0JI0B
U ceMmsH, Koulekuus «lIpuMepsl 3allUTHBIX MPHUCIOCOOJNEHUH Y JKMBOTHBIX», MOJIEIb
«OCHOBHBIE HAaNpaBJIEHUs 3BOJIOLUN», 00BEMHAs Mozenb «CTpoeHHue TIOJOBHOIO Mo3ra
I103BOHOYHBIX).

buoreorpaduueckass kapra mupa, Kojulekuus «DOpMbl COXPAHHOCTU HCKOMAEMBIX
JKUBOTHBIX U PacTeHMI», MoJenb anmumkanusa «llepekpéct XxpoMocom», BIa)KHbIE INpenaparsl
«Pa3zButue Hacekomoro», «Pa3BuTHe JAryImIKM», Mukporpenapar «/lposzoduna» (HOpMa,
MyTalu (POpMBbI KPbLIHEB U OKPACKU TEJA).

JlabopaTopHble U IpaKTHYECKUE PadoThI:

JlaGopatopnas padora Ne 1. «CpaBHeHuE BHIOB 110 MOP(OIOTHIECKOMY KPUTEPHION.

JlaGopatopnast pabora Ne2. «Omnmcanwe TPHUCTIOCOOTICHHOCTH OpraHu3mMa ©u  e€
OTHOCHUTEJILHOTO XapaKTepay.




Tema 2. Bo3HUKHOBeHHEe H pa3BHTHE JKM3HHU HA 3emiie.

JloHay4yHbIe TIpEACTABICHUS O 3apOXKICHUH XKU3HU. HaydHble TUIIOTE3bI BOSHUKHOBEHHS
KU3HU Ha 3emuie: aOMoreHe3 W MaHCIepMHs. XUMHUYecKas 3BOTIONUS. AOMOTEHHBIA CUHTE3
OpPraHMYECKHX  BEIIECTB W3  HEOPraHWYECKHUX. OKCHEPUMEHTAIbHOE  IOATBEPKICHUE
XUMHYECKOW sBomonun. HauanpHble dTamsl Ouonorunyeckoit sBomonuu. ['unoreza PHK-mupa.
dopMupoBaHre MeMOpPAHHBIX CTPYKTYpP W BOSHUKHOBEHHE MPOTOKJICTKU. [lepBble KIETKH U MX
sBomtoLUA. POpMUPOBAHUE OCHOBHBIX I'PYIII KUBBIX OPraHU3MOB.

Pazputne xm3um Ha 3emie no spamM U nepuoaaM. Kartapxeil. Apxeiickas u
nporepo3oiickast dpbl. [lameosolickas 3pa u e€ mMepuoibl: KeMOPHICKUH, OpPIOBUKCKHIA,
CUITYPHUICKH, T€BOHCKUH, KAMEHHOYTOJIbHBIN, TIEPMCKHIA.

Me3o30iickas 5pa 1 €€ Iepuoabl: TPUACOBBIN, OPCKUM, METIOBOM.

Kalino3zoiickas spa u €€ nepuo/ibl: MajJeoreHOBbIN, HEOT€HOBBIN, aHTPOIIOT€HOBBIM.

XapakTepucTuka KJIMMaTa ¥ TeOJOTMYECKHX MporeccoB. OCHOBHBIE ATallbl HBOJIIOIUU
PacTUTENBLHOTO U KMBOTHOTO MHpa. Apomopdo3bl y pacTeHUd U KUBOTHBIX. [losiBieHwue,
pacuBeT U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema OpraHM4eCcKOro Mupa Kak OTpakeHHe 3BONIOLIUN. OCHOBHBIE CUCTEMATUYECKHE
TPYIIIBI OPTAaHU3MOB.

OBOJIOLMSL  YeJloBeKa. AHTPONOJOrus Kak Hayka. Pa3Butue mnpeacraBieHudl o
MIPOUCXOXAECHUN yeoBeKa. MeTosbl u3ydyeHus antpornorenesa. CXoAcTBa U pa3anyus YeI0BeKa
1 KUBOTHBIX. CHCTEMAaTHUECKOE MOJI0KEHNUE YEIOBEKa.

JBwxymme cunbl  (pakTopsl) aHTpomorenesa. HaciencTBeHHass HW3MEHYMBOCTh U
ecTecTBeHHBIH 0TOOp. OOIIECTBEHHBIN 00pa3 )KU3HHU, U3TOTOBJICHUE OPYIUIl TPpy/Aa, MBIIUICHNUE,
peub.

OCHOBHBIE CTaAMM U BETBH 3BOJIIOIIMM YEJIOBEKA: aBCTPAJIONUTEKH, UETOBEK YyMEIbIii,
UYenosek mnpsmoxonmsammii, YemoBek HeaHaeprtanbckui, YenoBek pasymubid. Haxonkwn
HCKOMAEMBIX OCTaTKOB, BpEMs CYIIECTBOBaHHUS, 00JACTh PaCIpPOCTPAHEHUS, O0BEM T'OJOBHOTO
Mo3ra, 00pa3 KU3HHU, OPYIUsL.

YenoBeueckue pacbl. OCHOBHBIE OOJNBIIUE pachl: eBporeouaHas (eBpa3uiickas), Herpo-
aBcTpajiouHasi  (PKBaTOpHaJIbHAs), MOHTroJIouMAHas  (a3MaTCKO-aMepUKaHcKas).  YepTsl
MPUCTIOCOOTIEHHOCTH TPEJICTABUTENIe YENOBEYECKUX pac K YCIOBUSIM CYIIECTBOBAHHUSI.
EnunctBo yenoseueckux pac. Kpuruka pacuzma.

JdemoHcTpanuu:

Hoptpetsr: ®. Penn, JI. Tlactep, A. M. Onapun, C. Mumnep, I'. FOpu, Y. lapsuH.

Tabnuuet u cxembl: «BosHukHoBeHHe CONHEYHON cUCTEMBbD», «Pa3BUTHE OpPraHUYECKOTro
mupa», «PacturenpHas kietka», <«OKuBoTHas kietka», «lIpokapuornueckas KieTkay,
«CoBpemMeHHasl cucTeMa OpraHM4ecKoro Mupa», «CpaBHEHHE aHATOMUYECKHX YEPT CTPOECHUS
YeJIoBEeKa M 4YeJOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJ€OHTOJIOTHYECKHX HaXOJO0K
MPEIKOB COBPEMEHHOr0 uYesjoBeKka», «JlpeBHeilmme mroam», «/peBHue moau», «llepsbie
COBpPEMEHHBIE JI01», «YeroBeueckue pach».

Ob6opynoBanue: Mymspku — «[Ipoucxokaenne demoBeka» (OIOCTBI  aBCTPAJIONUTEKA,
MUTEKaHTPOIla, HeaHJepTaiblia, KPOMAHbOHIIA), CJIENKH WIM W300pa)KeHHs] KAMEHHBIX OpYyIuil
NEPBOOBITHOTO YelloBeKa (KaMHHU-4YOIIephl, pyOuia, ckpediia), TeoXpoHOJOorHuecKas Tadiuna,
KoJuieKIus «@OopMbI COXPAaHHOCTH UCKOTIAEMBIX JKUBOTHBIX U PACTCHUIN.

JlabopaTopHbIe U IPaKTHYeCKHE PadoThI:

[Tpaktrueckas padora Ne 1. «/3ydeHne nCKOmaeMbIx OCTAaTKOB PACTEHUN M )KMBOTHBIX B
KOJUIEKLIUSIX).

DKCKypcus «IBOJIIOIUS OPraHUYECKOro MHUpa Ha 3emiie» (B €CTECTBEHHO-HAYUYHBIA WU
KpaeBeUecKHil My3ei).

Tema 3. Opranu3mbl 4 OKpPY:KAKOIIAS Cpeaa.



OKojorusi Kak HaykKa. 3ajauyd M pas3felbl dKOJIOrMH. METoapl 3KOJIOIMYECKHUX
HccieI0BaHui. DKOJIOTHYeCKOe MUPOBO33PEHNE COBPEMEHHOTO YEIOBEKA.

Cpenpl  oOMTaHMS ~ OpPraHU3MOB:  BOJHAs,  HA3eMHO-BO3IYIIHAs,  IOYBEHHA,
BHYTPUOpPraHU3MEHHAS.

Okonornyeckue (axropsl. Kinaccudukanus skonorndeckux (akTopoB: aOHOTHYECKHUE,
OMOTHYECKUE U aHTponoreHHsle. JlelicTBrEe IKOIOTHYECKUX (PAKTOPOB HA OPraHU3MBI.

AbuoTtnueckue  (akTOpbl:  CBET, TeMIeparypa, BIaKHOCTb. DoTonepuoausm.
[IpucnocoOneHust OpraHu3MoB K JEHCTBUIO aOMOTHYEeCKUX (hakTOpOB. bronornueckue puTMsl.

buotnueckne Qaktopel. Bumbl OHOTHYECKHMX  B3aUMOJCUCTBUN: KOHKYpPEHIIUS,
XHUIIHUYECTBO, CUMOMO3 U ero ¢opMel. [lapazutusm, koonepaius, MyTyaanu3M, KOMMEHCATIU3M
(KBapTUPAHCTBO, HaxJeOHMYECTBO). AMEHCaIM3M, HEUTpaau3M. 3HaueHHE OMOTHUECKUX
B3aUMOJICHCTBUH JIJIs CYIIECTBOBAHUSI OPraHU3MOB B IPUPOJHBIX COOOIIECTBAX.

DKOJIOTMYECKHE XapaKTEPUCTUKU NOMyssiiud. (OCHOBHBIE TIOKAa3aTeNM IOMYJISLUU:
YUCJIEHHOCTh, IUIOTHOCTh, POXKJIAa€MOCTh, CMEPTHOCTb, NPHUPOCT, Murpauus. JnHamuka
YHMCJIEHHOCTH MOMYJISLMU U €€ PeryIisiiusl.

JdemoHcTpanuu:

Ioptpetsl: A. I'ym6onbar, K. @. Pynse, O. I'ekkens.

Tabnunet u cxembl: kapta «I[Ipupoansie 30Hb1 3eMany, «Cpenbl 00UTaHUS OPTaHU3MOBY,
«Dotonepuoauzmy», «llomymsiuun», «3aKOHOMEPHOCTH pOCTAa YHUCIEHHOCTH MOMYJISIUU
uHpy3opun-Tyhenskny, «l[lumessie renm».

JlabopaTopHbIe U IPaKTHYeCKHe PadoThI:

Jlabopatopnast padota Ne 3. «Mopdosorudeckue 0COOCHHOCTH PACTEHUH W3 PasHBIX
MECT OOUTaHUS.

Jlaboparopnas pabota Ne 4. «BnusHue cBeTa Ha POCT U Pa3BUTUE YEPEHKOB KOJIEYCay.

[Tpaktrueckas padota Ne 2. «IToacu€T MIOTHOCTH MOMYJISAIMA PA3HBIX BUIOB PACTCHHI.

Tema 4. CoobmecTBa M IKOJTOTHYECKHE CHCTEMBI.

CoobmectBo  opraHuzmMoB —  OuoneHo3. CrTpykTypel OMOIIEHO3a:  BHJ0Bas,
MIPOCTPAaHCTBEHHAs, Tpoduueckas (muuiesas). Bunsi-nromuHanTel. CBs31 B OHOIICHO3E.

Okosornyeckne cuctemsl (3kocuctembl). [loHatue 00 skocucreMe U OUOreOlEHO3E.
@OyHKIIMOHAIBHBIE KOMIIOHEHTBI 3KOCHUCTEMBI: TPOJIYLEHTBI, KOHCYMEHTBI, PEIyLEHTHI.
KpyroBopor BemiecTB M MOTOK 3HEPruu B sKocucteme. Tpoduyeckue (MUIIEBBIE) YpOBHU
skocucteMbl. [lumeBbie menu u cetd. OCHOBHBIE TIOKa3aTeNd JKOCHUCTEMBI: Omomacca,
NPOAYKIMS. DKOJIOTMYEeCKHe NHpaMHIbl: HPOIYKIHMH, YUCIEHHOCTH, Ouomaccel. CBoiicTBa
9KOCHCTEM: YCTOHUUBOCTD, CAMOPETyIIsius, pa3Butue. CyKIeccus.

[TpupoaHbie 3KOCHUCTEMBI. DKOCHUCTEMBI 03€p M pPEK. DKOCHCTEMa XBOWHOTO WM
IIMPOKOJIMCTBEHHOTO JIeca.

AHTPOINOTE€HHbIE 3KOCUCTEMBI. ATpO3KOCHCTEMBI. YpOo3kocucTeMbl. buonornueckoe u
X03SCTBEHHOE 3HAUYEHHE arpOIKOCHCTEM H YPOOIKOCHUCTEM.

buopaznoobpazue kak Gakrop ycToHuuBOCTH 3KocucTeM. CoxpaHeHHe OMOIOrHYecKOro
pazHooOpa3us Ha 3emiie.

VYuenne B. W. Bepnaackoro o 6uocdepe. I'panuibl, coctaB U CTpyKTypa OHOChEpHI.
XKupoe BemectBo U ero ¢yHkuuu. OcoOEHHOCTH Ouocdepbl Kak I00aTbHOM 3KOCHCTEMBI.
JluHaMuyeckoe paBHOBecUe U oOpaTHast CBsA3b B OHocdepe.

KpyroBopotsl BemecTB U OMOTCOXMMHYECKHE IMKIJIBI DJIEMEHTOB (Yriepojaa, as3oTa).
3oHanbHOCTH Onochepsl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuectBo B Ouochepe 3emnn. AHTpONOTeHHbIE HW3MEHEHUs B Ouocdepe.
I'moGanbHbIe HKOIOTHYECKUE TPOOIIEMBI.

CocymecTBoBaHue mpupoisl U uenoBeuecTBa. CoxpaHeHue OMOpa3HOOOpPa3usi Kak
OCHOBa ycroWunBocTH Ouochepsl. OCHOBa pALMOHATIBHOTO YIPABICHUS MPUPOIHBIMU
pecypcamu M UX UCTIONb30BaHue. JloCTIKeHUs] OMOJIOTHH U OXpaHa MIPHPO/IBL.



JdemoHcTpanuu:

[optpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepuanckuii.

Tabnuuel u cxeMmsl: «IlummeBsie nenn», «bUoIEHO3: cocTaB U CTPYKTypay, «IIpupoaHbie
coobmectBay, «lenu mnuranua», «Okonoruueckas nupamuaay, «buocdhepa u uenosex»,
«IKOCHUCTEMA IIMPOKOJIUCTBEHHOrO Jieca», «IJKOCHCTeMa XBOWHOTO Jecay, «buoieHos
BofioéMa», «ArpoueHo3», «lIpuMepHble aHTPONOTEeHHbIE BO3JEHUCTBUS HA MPUPOIYY,
«BaxHele MCTOYHUKHM 3arpsi3HEHHUsS BO3JyXa W TPYHTOBBIX BOI», «IlouBa — BakHelinas
cocTapJstomas 6nocheprn», «DakTopsI Herpaaauu mouBy, «IlapaukoBsiii 3pdexty, «DakTopbl
PaZoaKTUBHOTO 3arpsi3HeHus 6uochepb», «O0mas cTpykrypa ouocheps», «Pacmnpoctpanenue
XKu3HH B Omocdepe», «O30HOBBIN dKkpaH Omocdeprb», «KpyroBopor yriepoma B Oumocdeper,
«KpyroBopot a3ora B Ipupoie».

O06opyIoBaHue: MOAETb-aIIUITAKALIAS «Tunnynsie OHOILIEHO3EBIY, repOapuii
«PactutenbHble  coobmiecTBa», Koiekuuu — «buoneHo3», «BpemuTenu — BaKHEHIINX
CEJIbCKOXO3SUCTBEHHBIX ~ KYNbTYp», TrepOapu W KOJUIGKIMM pPACTeHUH U KUBOTHBIX,
MIPUHAJIEKAIUE K Pa3HBIM SKOJIOTMYECKUM Ipynmnam ogHoro Buaa, Kpacnas kaura Poccuiickoit
®denepanyu, U300paKeHUs] OXpaHIEMbIX BUOB PACTECHHUM U KUBOTHBIX.

INIAHUPYEMBIE PE3VIJIBTATHBI OCBOEHHUA I[MPOI'PAMMBI 110 BUOJIOTUN HA
BA30BOM YPOBHE CPEJIHET'O OBIIET'O OBPA3OBAHUMA

Cormacao ®I'OC COO, ycraHaBIWBa[OTCS TpeOOBaHUS K pe3yIbTaTaM OCBOCHUS
00y4aroIUMUCS TPOTPaMM CpeaHEeTo 00Iero o0pa3oBaHus: THYHOCTHBIM, METAPEIMETHBIM U
MIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B crpykType JMYHOCTHBIX PE3yIbTATOB OCBOCHMS mpeameTa «buonorus» BblaEICHBI
CIIEIYIOIIME  COCTAaBIIAIONINE: OCO3HAHHE OOYYaAIOIMIMMHUCS  POCCHUHCKOM  TpakIaHCKOU
WJEHTUYHOCTH — TOTOBHOCTHM K CAMOPA3BUTHUIO, CAMOCTOSITEJIBHOCTH WU CaMOONPENEICHUIO,
HaaIy4dyue MOTHBaAllMU K 06yquI/1}0 GI/IOJIOFI/II/I, HOCJICHAIPABJICHHOC Pa3BUTUC BHYTPCHHUX
yOeXeHHI TNYHOCTU HAa OCHOBE KJIFOYEBBIX IIEHHOCTEW M MCTOPUUYECKUX TPAIUIUN pa3BUTHUS
OMOJIOTUYECKOT0 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYArOMIMXCS PYKOBOJCTBOBATHCS B
CBOEH  JEATENbHOCTH  LIEHHOCTHO-CMBICIOBBIMM  YCTaHOBKaMH, MPUCYLIIUMU  CHUCTEME
OHMOJIOTUYECKOTO O00pa30BaHMsI, HAJIM4YHE OSKOJOTUYECKOTO MPAaBOCO3HAHUS, CIIOCOOHOCTH
CTaBUTb LIEJIU U CTPOUTH KU3HEHHBIE IIJIAHBI.

JInuaOCTHEBIE PE3YyIbTaTbl OCBOCHHA MHPCIAMETA «buomorusy JOCTUI'alOTCA B €IHMHCTBC
y4eOHOW M BOCIHUTATENbHOMN NEATEIbHOCTH B COOTBETCTBUU C TPAJAUIMOHHBIMU POCCUUCKUMU
CONHUOKYJIbTYPHBIMH, UCTOPUYCCKUMHU U JYXOBHO-HPABCTBECHHBIMU LCHHOCTSAMMU, NPUHATBIMU B
oOmecTBe MpaBUJIAaMU W HOPMaMu MOBEACHHS M CHOCOOCTBYIOT MpOIlECcCaM CaMOIO3HAHUS,
CaMOBOCITMTAaHUA W CaMOpPAa3BUTHUA, Pa3BUTUSA BHYTpeHHefI no3unun JIMYHOCTH, MATPpUOTHU3MA,
YBOXKEHMUS K 3aKOHY U IPABOMOPSIKY, YEJOBEKY TPyAa U CTApPILIEMY IOKOJIEHUIO, B3aUMHOTO
YBa)XEHUs, OEpeKHOro  OTHOWIEHUS K  KYJIbTYpHOMY  HAcleQuI0 W TpaJulusM
MHOT'OHallMOHAJIBHOTO Hapoza Poccuiickon Penepanunu, NpUpPOAE U OKPYKAIOLIEH cpelie.

JIngHOCTHBIE PE3yNbTaTHl OCBOCHUS YUeOHOT0 npeaMeTa «buoorusy» A0MKHBI OTpaxaTh
TOTOBHOCTh U CIIOCOOHOCTH OOYYAIOLTUXCSI PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHON BHYTpPEHHEH
HO3PIIII/I€I>1 JINYHOCTHU, CUCTEMON HNEHHOCTHBIX OpPIGHTaIII/IfI, MMO3UTHUBHBIX BHYTPCHHUX
yOeXJIeHMi, COOTBETCTBYIOIIMX TPAJAUIMUOHHBIM IEHHOCTSM POCCHICKOTO  00IlecTBa,
paCHIMpCHUEC KU3HCHHOT'O OIBITAa M OIbITa ACATCIBHOCTU B IIPOLECCE pcaln3allid OCHOBHBIX
HANpPABJIEHUNA BOCIUTATEIBbHON AEATENBHOCTH, B TOM YUCJIE B YACTHU:



1) rpakIaHCKOro BOCIIUTAHUS:

c(OPMUPOBAHHOCTh TPaKJAHCKOM TMO3UIMU OOyyaromierocss Kak aKTHMBHOIO U
OTBETCTBEHHOT'0 YJIEHA POCCUHCKOr0 00IIIeCTBa;

OCO3HaHME CBOMX KOHCTHTYLIMOHHBIX IIpaB U OOS3aHHOCTEH, YBa)KEHUE 3aKOHA U
IIPaBOIIOPSI/IKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOH JESITEIbHOCTU P CO3/IaHUU YYEOHBIX MPOEKTOB,
peleHnH yueOHbIX U MO3HABATEIbHbIX 3a71a4, BHIIOJIHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh  OMpPENENsATh COOCTBEHHYIO IIO3MLHUIO [0 OTHOILIEHUIO K SIBICHUSIM
COBPEMEHHOM KHU3HH U OOBACHATH €€;

YMEHHE YYUTBIBaTh B CBOMX JEHCTBHAX HEOOXOAMMOCTb KOHCTPYKTHMBHOI'O
B3aMMOJICHCTBHS JIIOJIEH ¢ Pa3HBIMU YOKACHUSMH, KYJIbTYPHBIMH LIEHHOCTSIMH U COIIMAIIBHBIM
IOJIO’KEHUEM;

TFOTOBHOCTb K COTPYAHHMYECTBY B IIPOLECCE COBMECTHOI'O BBINOJIHEHUS YYEOHBIX,
MIO3HABATENbHBIX M HCCIEJOBATEIbCKUX 3a/lad, YBAKUTECIBHOTO OTHOLICHWS K MHEHHIO
OTIIOHEHTOB MPU 00CYXIEHUH CITIOPHBIX BOIPOCOB OMOIOTHYECKOTO CO/ICPIKaAHMS,

TOTOBHOCTb K T'YMaHUTAPHOM U BOJIOHTEPCKON JECATEIBHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHUS

c(OPMHUPOBAHHOCTh POCCUNUCKOMN TPaKIAHCKOW UACHTUYHOCTH, MATPHOTU3MA, YBAKCHUS
K CBOEMY HapoJy, YyBCTBAa OTBETCTBEHHOCTH mepes PoaumHOMN, ropaocTu 3a CBOM Kpail, CBOIO
Ponuny, cBOM SA3BIK U KYJIBTYPY, IIPOLJIOE U HACTOALLEE MHOIOHALIMOHAIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOUIEHWE K NPUPOJAHOMY HACIEAUID W MAMITHUKAM IPHUPOJIBI,
nocTkeHusM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OILICHMBATh BKJIAJl POCCUHCKHUX YYEHBIX B CTAaHOBIIEHHE W Pa3BUTHUE
OMOJIOTUY, TOHUMAHWSI 3HAYCHUST OMOJIOTHH B IIO3HAHUU 3aKOHOB TIPUPO/IBI, B )KU3HU YEIIOBEKA U
COBPEMEHHOT0 00IIIeCTBa;

uaeiiHas  yOexJAEHHOCTh, TOTOBHOCTh K CHyXeHH0 u 3ammre OredecTsa,
OTBETCTBEHHOCTH 3a €ro cyab0y;

3) Iy XOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HAHME JTYXOBHBIX [IEHHOCTEW POCCHIICKOrO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEACHMUS,;

CIIOCOOHOCTH OLIEHMBATh CUTYAIIMIO U IPUHUMATh OCO3HAHHBIC PEIICHHS, OPUCHTHPYSICh
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIa/la B MOCTPOCHHUE YCTOMYMUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOIIEHHWE K CBOMM POJUTENSAM, CO3JAHUI0 CEMbU Ha OCHOBE
OCO3HAHHOTO MPUHATUSA IIEHHOCTEH CEMEHHOW >KM3HU B COOTBETCTBUU C TPATUIUSIMH HapOI0B
Poccuun;

4) 3cTeTHYECKOr0 BOCIIMTAHUS

OCTECTUYCCKOC OTHOIICHUE K MUPY, BKIIIOYasaA 3CTCTUKY 6I)ITa, HAaYy4YHOTO U TEXHUYCCKOIO
TBOPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHHIA;

IIOHUMAHHUEC ODMOIIMOHAJIBHOT' O BO3H€ﬁCTBHﬂ JKUBOU npupoasl 1 eé OEHHOCTH,

TOTOBHOCTh K CaMOBBIP@KCHUIO B Pa3HBIX BUAAX HCKYCCTBA, CTPEMIICHHE TMPOSBIIATH
Ka4eCTBa TBOPUYECKOMN JIMUHOCTH;

5) pusuueckoro  BocnHTaHHS, (OPMHPOBAHHS  KYJBTYPHl  310pPOBbSI W
3MOILMOHAJILHOIO 0JIArONoJIyYus:



MOHMMAaHUE U pean3alus 3I0pOBOT0 U 0e30macHoro odpasa Ku3HU (310pOBOE MUTAHKE,
coOJII0ieHre TUTHEHUYECKHUX MPaBWJI U HOPM, COAJIaHCHPOBAHHBIN PEKUM 3aHATHH M OTIbIXA,
peryiasipHass (u3MuUEcKash AaKTUBHOCTH), OEpPEKHOT0, OTBETCTBEHHOIO M KOMIIETEHTHOTO
OTHOIICHHS K COOCTBEHHOMY (PH3HMUECKOMY H IICUXUYECKOMY 3/I0POBEIO;

MOHMMAaHUE [EHHOCTH TMPAaBWJI HWHIUBUAYATHHOTO W KOJUIEKTUBHOTO O€30MacHOro
MMOBEACHUA B CUTyallUAX, YTPOKAOIINUX 310POBbIO U JKU3HU HIO)IGI;'I;

OCO3HAHUE TOCJEJCTBUI U HEMPHSITHS BPEIHBIX MPUBBIUEK (YHOTPEOICHUS ATKOTOJIA,
HapKOTUKOB, KypeHHs);

6) TPy 10BOI'0 BOCIIMTAHUSI:

TOTOBHOCTH K TPYAY, OCO3HAHUE IICHHOCTH MacTepPCTBa, TPYAOTIO0HE;

FOTOBHOCTh K  AKTUBHOW  JESATEIbHOCTH  TEXHOJIOTMYECKOM W COUUAIBHOU
HaIpPaBJICHHOCTH, CIMOCOOHOCTh MHHUIIMUPOBATH, TUIAHUPOBATH U CAMOCTOSITENIBHO BBIMTOJHATH
TaKylo JIeITeIbHOCTb;

UHTEpeC K pasnu4HbIM cepam npodeccrnoHanbHON ASSITENIbHOCTH, YMEHUE COBEPIIATH
OCO3HAHHBIN BEIOOp OynyIiei npodeccuu 1 peaan30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TJIAHBI;

TOTOBHOCTh U CHOCOOHOCTh K 00pa30BaHUIO M CAMOOOPA30BAHMIO HA MPOTSHKEHUH BCEH
KHU3HU;

7) 3K0JIOrH4eCKOro BOCUTAHMA:

9KOJIOTHUYECKH 11eTIeCO00pa3HOe OTHOIIEHUE K MPUPOIE KaK HCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIIECTBOBAHHS;

MIOBBIIIICHUE YPOBHS KOJOTUYECKOW KYIbTYPHI: MPUOOPETCHHE ONbITA IUITAHUPOBAHUS
MOCTYIIKOB M OLIEHKU UX BO3MOXKHBIX IOCJIEICTBUMN JJI OKPY>KAIOIIEH Cpeibl;

OCO3HaHUE TT100aJTHbHOr0 XapaKTepa SKOJIOTHUSCKHUX MPOOJIeM U IyTel UX PEIICHHUS,

CIIOCOOHOCTH MCIOJIB30BATh MIPUOOPETaEMbIe MPU M3YUCHUH OMOJIOTHH 3HAHUS U YMEHUS
MPU PEIICHUH TPOOJIEeM, CBSI3aHHBIX C PAIMOHATBHBIM TPUPOJIONOIB30BAHIEM (COOIIOICHHE
MpaBWJI TIOBEJICHUSI B MPUPOJE, HAMPABICHHBIX HAa COXPAHEHHE PABHOBECHS B SKOCHUCTEMaX,
OXpaHy BUJIOB, IKOCHCTEM, OHOChepsl);

aKTUBHOE HEMpUSITHE ACHCTBUN, MPUHOCAIIUX BPE] OKpYXKAIOIIeH MPUPOTHON cperne,
YMEHHE MPOTHO3UPOBATH HEOJIATONPUSTHBIE HKOJIOTHUECKHUE MOCIEIACTBUS TPEIIPUHUMAESMBIX
JIEUCTBUI U NMPEIOTBpAILATh UX;

HAJIMYUE PA3BUTOrO SKOJIOTHYECKOTO MBIIUICHHS, JKOJOTHUYECKONH KYJIbTYphI, OIBITA
NESTENBHOCTH  DKOJIOTUYECKOW  HAMpaBICHHOCTH, YMEHHUS PYKOBOACTBOBATHCS HMHU B
MMO3HABATEIPHONH, KOMMYHHKATHBHOW W COIMAIbHOW MPAKTUKE, TOTOBHOCTH K YYacTHUIO B
MPAKTUYECKON AeSITENFHOCTH IKOJIOTMYECKOM HAIIPaBICHHOCTH;

8) HeHHOCTH HAYYHOT' 0 MO3HAHHUS:

c(OpPMUPOBAHHOCTh MHMPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHA HAyKl M OOLIECTBEHHOW MpaKTUKH, OCHOBAaHHOIO Ha JAMAloOre KyjiabTyp,
CIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MHPE;

COBEPUICHCTBOBAHNE  A3BIKOBOM W YMTATEIbCKOM  KYJIBTypbl KaK  CpeICTBa
B3aMMOJICHCTBUS MEKIY JIFOIbMU U IO3HAHUS MUPA;

MOHUMaHHUe creuupUKd OHOIOTMH KaK HayKd, OCO3HaHHUs €€ ponu B (OPMHPOBAHUU
PalMOHAJILHOTO HAYYHOI'O MBILIUIEHHUS, CO3/1aHUU 1IEJIOCTHOTO MPEACTaBICHHs 00 OKpYy’KaroleM
MHUpEe Kak O €IUHCTBE IMpPHUPOJbI, 4YeJIOBEeKa M oOmiecTBa, B MO3HAHWU HPUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHnH NpobeM COXpaHEeHUs! IPUPOITHOTO PaBHOBECHS;

yOexIEHHOCTh B 3HAYMMOCTH OMOJIOTUU NIl COBPEMEHHON IMBUIM3AIMU: 00eCTIedeHUs
HOBOTO YPOBHSI Pa3BUTHUS MEAMIIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pelaTh pecypcHble MpoOIeMbl pa3BUTHs YEJIOBEUECTBA, IOUCKA MyTeH BBIXOJa U3 III00ATBHBIX



IKOJIOTHUECKHUX MPOOJIeM M 00ecrieueHHs mepexoia K YCTOWIMBOMY Pa3BUTHIO, PAIMOHATTEHOMY
HCIIOJIb30BAaHHUIO MTPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAH/IAPTOB KHU3HU;

3aUHTCPCCOBAHHOCTD B IMOJIYYCHHUN 6I/IOJIOFI/I‘-IGCKI/IX 3HAHUU B ICIIAX IMOBBIIICHUSA O6H.I€I\/'I
KYJIbTYpbl, €CTECTBEHHO-HAYYHOW TpPaMOTHOCTH, KaK COCTAaBHOMW YacTH (PyHKIIMOHAIHHOU
IPaMOTHOCTH O0yYaromuxcs, GopMUpPyEeMOi Py U3ydeHUU OUOJIOTHH;

IMOHMMAHHUEC CYIIHOCTU MCTOAOB IIO3HAHUA, HCIOJB3YCMbBIX B C€CTCCTBCHHBLIX HAYyKax,
CIIOCOOHOCTH HCIIOJIB30BAaTh TIONMy4YaeMble 3HAHUS JJS aHajdu3a W OOBSCHEHHS SBICHUIN
OKpPY’KAIOIIeT0 MHUpPa M MPOUCXOASAMIMX B HEM H3MEHEHUH, yMEHHE JellaTb 0O0OCHOBaHHbBIC
3aKIIIOYCHUA Ha OCHOBC HAYYHBIX q)aKTOB U UMCIOIIUXCA HOAaHHBIX C MCJIbIO IMOJTY4YCHUSA
JIOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIFHO HCIOJB30BAaTh OMOJIOTWYECKHE 3HAHUS I PElICHHS
po0JIeM B peaslbHbIX KU3HEHHBIX CUTYAI[UsX;

OCO3HAHUE IEHHOCTU HAyYHOU NESITeJIbHOCTH, TOTOBHOCTh OCYIIECTBISATh MPOECKTHYIO U
HCCIIEeIOBATENIbCKYIO ACSITeIbHOCTh HHANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HEMpPEPBHIBHOMY OOpa30BaHHMIO U CaMOOOpa30BaHUIO, K
AKTUBHOMY TOJYYEHHIO HOBBIX 3HAHUN 1O OWOJIOTMM B COOTBETCTBUU C KU3HEHHBIMU
HNOTPEOHOCTIMH.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

MertamnpeaMeTHbIe pe3ylbTaThl OCBOCHUS Yy4eOHOTro mpeaMera «BHOJIOrHsy BKIIOYAIOT:
3HayMMble Ui (OPMHUPOBAHUS MHUPOBO33PEHUS  OOYYAIOUIMXCS  MEXAUCLUILTMHAPHBIE
(MexIIpeIMETHBIE) 00IIIEHAYYHbIE TIOHATHS, OTPAXKAIOLINE 1I€IOCTHOCTh HAYYHOM KapTUHBI MUpa
U crenu(uKy METOA0B MO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPIHUs,
SIBIIGHUE, MPOLIECC, CUCTEMa, HAay4dHbIM (akT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsl, UCClieloBaHue, HAOII0/IeHUe, U3MEpEHUe, SKCIEPUMEHT U JPYTuX), YHUBEpCaJbHbIE
yueOHble JEHCTBUS (I03HABATEIbHbIE, KOMMYHUKATUBHBIE, PEryISTUBHBIE), 00ECIEUNBaIOIINE
¢dopmupoBaHre (PYHKIMOHAIBHOW I'PAaMOTHOCTH M COLMAJIBHOW KOMIETEHLUH O00ydYaroluxcs,
CIOCOOHOCTh o0y4Jaromuxcs HCII0JIb30BATh OCBOEHHBIE MEXIUCLUUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHWS W YHUBepCalbHble y4yeOHble ACWCTBUS B IO3HABATEIBHOM U
COLIMAJIBHON ITPAKTHKE.

MertamnpeaMeTHbIe pe3yabTaThl OCBOCHHS MPOTPAMMBI CPEIHEr0 OO0LIEro oO0pa3oBaHUS
JTOJIKHBI OTPa’KaTh:

OgJaieHne YHUBEPCAJIBbHBIMH YUeOHBIMHM MO3HABATEIbHBIMHU el CTBUSIMU:

1) 6a3oBble JJOrHYeCKHe TeHCTBUS:

CaMOCTOSITENIFHO (OPMYIIMPOBATh M aKTYaJIM3HPOBATH IMPOOJIEMY, paccMaTpuBaTh e
BCECTOPOHHE;

UCTIONIB30BAaTh IIPU OCBOCHMU 3HAHUHM TNPHEMBI JIOTHYECKOTO MBIIIICHUS (aHaNn3a,
CHUHTE3a, CpaBHEHMA, KIACCU(PHUKAIMU, OOO0OIIEHUs), PACKPHIBATh CMBICT OHOJOTHYECKUX
MOHSATHH (BBIACIIATH X XapaKTEPHBIC IPU3HAKH, YCTAHABIMBATE CBA3H C IPYTHMMU ITOHITUSIMH);

OIIpENIeNIATh LEIHU JeATEIbHOCTH, 33aJaBas MapaMeTpbl U KPUTEPUH HUX JOCTHIKEHUS,
COOTHOCHTB Pe3yJIbTaThI ICATEIBHOCTH C TIOCTABICHHBIMHU LEIISIMH;

UCIOJIb30BaTh OMOJIOTHYECKHE IMOHATUS AN OOBSICHEHUS (PAKTOB U SIBICHUN KHUBOH
HIPUPOJIBL;

CTPOUTH JIOTUYECKHE pPACCYXIEHUS (MHIYKTUBHBIC, JEAYKTUBHBIC, II0 aHAJOTHH),
BBISIBJIATH 3aKOHOMEPHOCTH M TPOTHUBOPEYHS B PACCMATPUBAEMBIX SBICHHUAX, (POPMYIHPOBATH
BBIBOIBI M 3aKJIIOUCHHS;



MIPUMEHATh CXEMHO-MOJICNIbHBIE CPEACTBA JJIsI PEICTABICHUS CYIIECTBEHHBIX CBSI3€M U
OTHOIIIEHUH B M3Yy4aeMbIX OMOJOTHYECKHX OOBEKTax, a TaKKe MPOTUBOPEUYHMM PA3HOTO poja,
BBISIBJICHHBIX B PA3JIMYHBIX HHOPMAIIMOHHBIX HCTOUHUKAX;

pazpabaTbiBaTh IJIaH penieHus MnpoOjemMbl ¢  Y4€TOM aHalu3a HMEIOLIUXCA
MaTepuaIbHbIX U HEMATEPUATbHBIX PECYPCOB;

BHOCHUTh KOPPEKTHBBI B JEATEILHOCTh, OIEHWBATh COOTBETCTBUE PE3yJIbTATOB IICIISIM,
OLICHUBATh PUCKHU MOCIEICTBUI 1ESTEIILHOCTH;

KOOPJMHUPOBATh M BBHIMOJHATH pabOTy B YCIOBUSAX pPEATbHOTO, BUPTYaJIbHOTO U
KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPH PEIICHUH KU3HEHHBIX MPOOIIeM.

2) 6a30Bble UCCIeI0BATEILCKHE NeiiCTBHS:

BJIQ/ICTh HABBIKAMU Y4€OHO-HCCIIEIOBATENBCKON U MPOSKTHOW AESITENbHOCTH, HABBIKAMHU
paspemeHus mpodiieM, CIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIBHOMY ITOMCKY METOJIOB
pEIIeHHS MTPAKTUIECKUX 33]a4, TPUMEHEHHUIO Pa3IMUHbIX METOIOB MO3HAHUS;

UCTIOJIB30BaTh PA3JIMYHBIC BUJBI ACSITEIBHOCTH I10 TMOJYYCHHIO HOBOTO 3HAHUS, €ro
WHTEPIPETAINH, TPEOOPA30BAHUIO M MPUMEHEHHUIO B yUEOHBIX CHUTYaIMsIX, B TOM YHUCJE TpU
CO3JIaHUH YYEOHBIX M COIMATIBHBIX TIPOCKTOB;

(bOopMHUPOBATh HAYYHBIN TUT MBILIUICHUS, BIAJCTh HAYYHOU TEPMUHOIOTUEH, KITFOUEBEIMU
MOHATHUSIMU U METOIAMU;

CTaBUTHh U (HOPMYIHPOBATH COOCTBEHHBIC 3aJaud B 0Opa30BaTEIbHON AESITETBHOCTH U
KU3HCHHBIX CUTYaIUsIX;

BBISIBJISITH TPUYMHHO-CJICJICTBEHHBIC CBSI3M W aKTyallU3UpPOBATh 3a/1ady, BBIABUTATH
TUIOTE3y €€ pelleHHs, HAXOJWTh AapryMEHTBI I JO0Ka3aTelbCTBA CBOUX YTBEPIKICHHIA,
3a/1aBaTh apaMeTPbl U KPUTCPUH PEIICHHUS,

aHAJM3UPOBATh IIOJIyYCHHBIC B XOJ€ PCIICHHS 3ala4d Pe3yIbTaThl, KPUTHUYCCKH
OIICHUBAThH UX JIOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHECHUE B HOBBIX YCIIOBUSX;

JlaBaTh OIICHKY HOBBIM CHTYAIIUsIM, OLICHHUBATh IPUOOPETEHHBIHN OIBIT;

OCYIIIECTBIISTh IEJICHANPABICHHBINA MOWCK MEPEHOCa CPEJICTB U CIIOCOOOB JCHCTBUS B
PO ECCHOHAIBHYIO CPELY;

YyMETh TEPEHOCUTh 3HAHWS B I[IO3HABATEIBHYID W  IPAKTUYECKY0  00JacTw
KHU3HEIEATSIILHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIC WJICH, TpeJiaraTb OPUTHHAIBHBIC TMOAXOIbI M PEIICHUS, CTABUThH
MPOOJIEMBI U 32/1a4H, TOTYCKAIOININE AIbTEPHATUBHEIC PEIICHHUS.

3) paGora c uHopmanueii:

OPHEHTUPOBATHCA B PA3IMYHbIX MCTOYHHMKAX MH(poOpManuu (TekcTe ydyeOHoro mocolus,
Hay4HO-TIOMYJISIPHOM JUTEpaType, OMOJIOrMUECKUX CJIOBapsX U CIPaBOUYHUKAX, KOMIIbIOTEPHBIX
0a3ax JaHHbIX, B IHTepHeTe), aHAIM3UPOBaTh HMH(DOPMALMIO pa3IUYHBIX BHJIOB U (opM
MIpe/ICTaBIEHUs], KPUTUUECKHU OLIEHUBATh €€ IOCTOBEPHOCTh U HEMPOTUBOPEUHNBOCTH;

(dbopMynMpoBaTh 3amMpockl M NPUMEHATh Pa3IUYHbIE METOJbl NPH IOUCKE U OTOOpe
OuoJIOTMYeCcKON MH(pOpMAIIMK, HEOOXOIUMOM JIJIsl BEITIOJIHEHUSI YISOHBIX 3a/1a4;

npuoOpeTaTh OMBIT HMCIOJIB30BaHUS MH()OPMALMOHHO-KOMMYHUKATHUBHBIX TEXHOJIOTHH,
COBEPLIECHCTBOBATH KYJIbTYPY aKTUBHOT'O MCIIOIb30BAHUS PA3INYHBIX TIOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTUMAIbHYIO (OpPMY MpeACTaBICHUs OHOJIOTHYECKOI
nHpopmanuu (cxeMbl, rpaduKu, TuarpaMMbl, TaOJIUII, PUCYHKHU U IPYTrOe);

UCTOJIb30BaTh HAayYHBIH S3bIK B KauecTBE CpeJICTBa IMpH paboTe ¢ OHOJIOrHMYecKOU
uH(popManen: NPUMEHITh XUMUYecKue, (Pru3nueckue U MaTeMaTHYeCKUe 3HAKHM U CHMBOJIBI,
¢dopmynbl, abOpeBHAaTypy, HOMEHKIATYpy, MCIIOJIb30BaTh W TNPEoOpPa3OBbIBATH 3HAKOBO-
CUMBOJIMYECKHUE CPEACTBA HATJISIHOCTH;



BNIQJICTh HABBIKAMU pPACIO3HABaHHWS H 3aIlUThl HWHpOpManmu, WHOOPMAIIMOHHON
0€30MaCHOCTH JUYHOCTH.

OBJj1ajleHHe YHUBEPCATbHBIMH KOMMYHHKATHBHBIMH J€iCTBHSIMH:

1) o6menne:

OCYHICCTBJISITb KOMMYHHUKAIIMU BO BCEX ccbepax JKM3HH, AKTUBHO Y4aCTBOBATh B JUAJIOTC
WM JIACKYCCHU TI0 CYIIECTBY 0OCYXIaeMOM TeMbl (YMEHHE 3a/1aBaTh BOMPOCHI, BBHICKA3bIBAThH
CYXKACHUSA OTHOCHUTCJIBHO BbIIIOJTHCHUA HpeﬂnaraeMoﬁ 3aga4yd, Y4YUTbIBATbL HWHTCPCCHI U
COTJIaCOBAHHOCTH MO3HIIUH APYTMX YYACTHUKOB JAUAJIOTA HJIH IUCKYCCHH);

pacrio3HaBaTh HeBepOaJbHBIE CPENCTBA OOIIEHHUS, MOHUMATh 3HAYEHHE COIUAIBHBIX
3HAKOB, MPEANOCHUTOK BOSHUKHOBCHHSI KOHMIMKTHBIX CUTYAlUi, YMETh CMATYATh KOH(PIUKTHI U
BECTH IIEPETOBOPBI;

BJIQJICTh PA3IMYHBIMU CITOco0amMK OOILICHUS M B3aUMOJICHCTBHUS, MOHUMATh HAMEPEHUS
JIPYTUX JIIOJICH, MPOSBISATh YBAKUTEILHOE OTHOIICHUE K COOECETHUKY U B KOPPEKTHOU (popme
(bOpMyITHPOBATH CBOM BO3PAKCHHS;

Pa3BEPHYTO W JIOTUYHO M3JIaraTh CBOK TOYKY 3PEHHUsI C HCIOJIB30BAHHUEM SI3BIKOBBIX
CpEICTB.

2) COBMECTHAS 1eSITeJIbHOCTh:

NOHMMATh U MCIOJIB30BaTh MPEUMYIIECTBA KOMAHAHOW ¥ MHIUBHIYAIbHON pabOThI IpH
peleHnn OMoJI0rudeckor MpodIeMbl, 000CHOBBIBATH HEOOXOAMMOCTh MPUMEHEHHS TPYIOBBIX
(hopm B3anMOICUCTBHSI PU PEIICHUH YICOHOW 3a1a4H;

BBIOMPATh TEMATHKY M METObl COBMECTHBIX NEHCTBHU C y4€TOM OOIIMX MHTEPECOB H
BO3MOKHOCTEH Ka)KIOTo WieHa KOJUIEKTUBA;

NPUHUMATh €I COBMECTHOM JIEATeIbHOCTH, OPraHU30BHIBATH W KOOPIMHHPOBATH
IeWCTBHA MO €€ JOCTH)KEHHIO: COCTAaBIIAATh IUIAH JEHCTBHH, PAcHpenessiTh POIH C y4ETOM
MHEHHI y4aCTHUKOB, 00CYKAaTh Pe3ybTaThl COBMECTHON pabOTHI;

OLICHMBATh KAYE€CTBO CBOETO BKJIAAA U KAKIOI0 YIaCTHUKA KOMAH/IbI B OOIIUI pe3yIbTaT
0 pa3padOTaHHBIM KPUTEPHUSIM;

npeaaraTb HOBBIC NPOCKTHI, OLICHUBATh WJCH C MO3MIUH HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISITH TO3UTHBHOE CTPATETHYECKOE IIOBEJCHHE B PA3IMYHBIX CHUTYaIUsX,
MIPOSIBJISITH TBOPUECTBO U BOOOpaKEHHE, OBITh MHUIIMATHBHBIM.

OBi1aieHHe YHUBEPCAJbLHBIMHU PeryJasiTABHBIMY JIEHCTBUSIMU:

1) camoopranu3amusi:

WCIIOJIb30BaTh OWOJIOTHYECKUE 3HAHUSA Ui BBIABJICHHUS MPOOJEeM M HMX pEHICHUS B
KU3HEHHBIX M YY€OHBIX CUTYaIUsX;

BBHIOMPATHh HA OCHOBE OMOJOTHYECKUX 3HAHUM 11€JIEBBIC U CMBICJIOBBIE YCTAHOBKU B CBOUX
JNEUCTBUSX M MOCTYNKax IO OTHOLIEHUIO K JKUBOW MPUPOJIE, CBOEMY 30POBBIO M 3/I0POBBIO
OKPY>KaIOIIIHX;

CaMOCTOSITENILHO OCYIIECTBIISTh MMO3HABATEIBHYIO AESATEIBHOCTD, BBISBISATH MPOOIEMBI,
CTaBUTb MU (POPMYIHPOBATH COOCTBEHHBIC 3a7aud B 0Opa30BATEIBHOW JEATEILHOCTH |
KU3HEHHBIX CUTYAIHSIX;

CaMOCTOSITEJIbHO COCTAaBJIATh IJIaH PELIEHUs IPOOJIEMbI C YUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U TIPEIITOYTEHU;

JlaBaTh OIEHKY HOBBIM CHUTYaIIUsIM;

pacHupsTh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEINOYTEHUH;

JleTIaTh OCO3HAHHBINA BHIOOP, apTyMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTH 32 PEIICHUE;

OLICHUBATh IPUOOPETEHHBII OTIBIT;



CIOCOOCTBOBaTh (OPMHUPOBAHUIO U TPOSBICHHUIO IIMPOKOW OHPYIUIMM B pPa3HBIX
00JacTsIX 3HaHUH, TOCTOSIHHO TIOBBIIIATH CBOI 00pa30BaTeIbHBINA U KYJIbTYPHBIH YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTb OLUCHKY HOBBLIM CHUTYyallMAM, BHOCHUTH KOPPCKTUBLI B ACATCIBHOCTH, OLICHUBATH
COOTBETCTBHUE PE3YJbTATOB IICIISIM;

BJIaJIETh HAaBBIKAMH MTO3HABATEIBHON PeIIEeKCHU KaK OCO3HAHMS COBEPIIAEMBIX JCHCTBUI
¥ MBICJIUTEJILHBIX TPOIIECCOB, MX PE3YJILTATOB M OCHOBAHMI, HCIIOJIB30BATh IPHEMBI PeIICKCHI
JUTSL OEHKU CUTYaIH, BIOOpA BEPHOTO PELICHUS;

YMETh OLIEHUBATH PHCKHA M CBOEBPEMEHHO MPUHUMATH PEIICHHUS 110 UX CHIDKCHUIO;

IIPUHUMATh MOTUBBI M ApT'YMEHTBI APYTUX IIPU aHAIU3€ PE3YJIBTATOB AEATEIBHOCTH;

3) npuHsATHE Cedsl U APYTUX:

MIPUHUMATD ce0sl, TOHMMAas CBOU HEJAOCTAaTKU U JOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U APIYMEHTBI APYTUX IPU aHAJIU3€E PE3yJbTAaTOB JeATEIbHOCTH;
MpU3HABaTh CBOE MPABO U MPaBO JAPYTUX Ha OLINOKU;

pa3BUBATh CIIOCOOHOCTh IOHUMATh MUP C MO3UIMH JPYroro 4eaoBeKa.

HNPEIAMETHBIE PE3YJIBTATDI

IIpenmeTHble pe3ynbraThl ocBoeHus nporpammbl COO nmo 6uoaoruu Ha 6a30BOM YpOBHE
BKJIIOYAIOT creruduueckue 1 yueOHoro npeamera «buonorus» HaydHble 3HaHUS, YMEHUS U
CrocoObl NENCTBAN o OCBOCHHUIO, WHTEPIPETALNN
U IpeoOpa30BaHUIO 3HAHUHN, BUJIbI JESTEILHOCTH IO MOJYyYEHHIO HOBOT'O 3HaHUS Y IPUMEHEHUIO
3HaHUH B Pa3IMYHBIX YYEOHBIX CHUTYyallUsX, a TAaKKe B PEATbHBIX JKU3HCHHBIX CHUTYaIUsX,
CBSI3aHHBIX ¢ Ouosorueil. B mporpamMme npenMeTHble pe3yiabTaThl NPEJCTABICHBI MO IoJam
oOydeHwus.

[lpeametHsie  pe3ynbTaThl  OCBOeHHUS  ydyeOHoro mpenmera «buomnorus» ¢ 10
Knacce NOJKHBI OTPaXaTh:

c(OPMHPOBAHHOCTh 3HAHWH O MECTE W POJIM OMOJOTHHM B CHUCTEME HAYYHOTO 3HAHHS
€CTECTBEHHBIX HayK, B ()OPMUPOBAHMU COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTHUHBI MHpa U
HayYHOT'0 MHPOBO33pPEHUS, O BKJIAJIE POCCUNCKUX U 3apYOEKHBIX YUEHBIX-OMOJIOrOB B pa3BUTHE
6uosiornu, PyHKIMOHAIBHONW I'PaMOTHOCTH YeJIOBeKa JUIsl pellieHHs] )KU3HEHHBIX 3a/1a4;

YMEHHE pacKpbIBaTh COJEPKaHNE OMOJOTUYECKUX TEPMUHOB U MOHATUM: KU3Hb, KJIETKA,
opranusM, Merab0oiau3sM (0oOMEH BEIECTB M  IpEeBpalleHUWEe SHEPruu), TIoMeocTa3s
(camoperynsuusi), YpOBHEBas  OpraHM3alMs  JKUBBIX  CHUCTEM, CaMOBOCIIPOM3BE/IECHUE
(penponyKIys), HacAeICTBEHHOCTh, K3MEHYMBOCTh, POCT U Pa3BUTHUE;

YMEHHE H3Jaratb OWOJIOTMYECKHE TEOopuHu (KIETOYHas, XpOMOCOMHas, MyTallMOHHAs,
LeHTpajbHasl JO0rMa MOJIEKYJIsipHOil Ouonorun), 3akoHsl (I'. Mengens, T.Moprana, H.
. BaBunosa) u yueHus (0 EHTpax MHOI000pasusi U MPOUCXOKACHUS KYIbTYPHBIX pacTeHHi H.
W. BaBusnosa), onpeensaTh IPaHULbl UX TPUMEHUMOCTHU K )KUBBIM CUCTEMAM;

YMEHHE BJIaJIETh METOJAaMH HAYyYHOT'O MO3HAHUS B OMOJOrMM: HAOIIOJAEHHE U OMHCAHUE
KMBBIX CHCTEM, TIpPOLIECCOB M SIBJICHUWM, oOpraHu3alys M MpoBeJeHHE OUOJOrHYECKOro
JKCIEPUMEHTA, BBIIBUKCHUE THUIIOTE3bl, BBIIBICHUE 3aBUCHUMOCTH MEXJY HCCIEAyEMbIMU
BEJIMYMHAMHU, OOBSCHEHHE NOJIYYEHHBIX PE3YyJIbTAaTOB, HCIIOJIB30BAaHHBIX HAYYHBIX MOHSATHH,
TEOPHI U 3aKOHOB, YMEHHE JI€JIaTh BBIBOJIBI HA OCHOBAHMM IMOJIYYEHHBIX PE3YIbTATOB;

YMEHHE BBIIEIATh CYIIECTBEHHBIE NPU3HAKU BUPYCOB, KJIETOK IPOKApPUOT U DYKAPHUOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOEHHOCTH MPOIIECCOB: 0OMEHA BEIIECTB U



NPEBpalICHUs] PHEPTHU B KIETKe, (POTOCHHTE3a, IIACTUYECKOr0 M DHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OIUIOJJOTBOPEHUSI, PA3MHOKCHHUS, UHIANBUIYATbHOTO Pa3BUTHSI
opranusma (OHTOTeHe3);

yMEHHE TPUMEHATh NOIYYCHHBIE 3HAHUS Ul OOBSCHEHUSI OMOJIOTHYECKUX MPOLECCOB U
SIBJICHUH, JUISl IPUHATHS TPAKTUUECKUX PEIICHUH B IIOBCEHEBHOW )KU3HU C IEIBIO 00ECTICYCHUS
0€301TaCHOCTH CBOETO 37I0POBbS W 3/I0POBBSI OKPYKAIONIUX JIFOJIEH, COONIONEHUS HOPM
TPaMOTHOTO TIOBEACHUS B OKpYXKAlOUIeH NPUPOTHOH cpele, MOHUMaHUEe HEOOXOJUMOCTH
UCTIOJIB30BAHUS JTOCTIDKEHNH COBPEMEHHON OMOJOTMM M OMOTEXHOJOTHH JUIA PAIMOHAIBLHOTO
MPUPOJIOTIONBE30BAHMYS

yYMEHHE peliaTh 3JEMEHTApHbIE TEHETHYECKHE 3aJauyd Ha MOHO- WM JAWTHOPUAHOE
CKpeIIMBaHKE, CLEIICHHOE HACJIeOBaHHEe, COCTABIATh CXEMbl MOHOTHOPHIHOTO CKPEUIMBAHHS
IUIS TIpeICKa3aHus HACJIeAOBaHNS IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBITOJIHATH JJA0OpATOPHBIE U MPAaKTUUECKHE PabOThl, COOMIOIATh MpaBWiIa MPH
paboTe ¢ yueOHBIM U JJabOpaTOPHBIM 000PYTOBAHHUEM;

yMEHHE KPUTHYECKH OICHWBATh M HHTEPIPETHPOBATh MH(OPMANUIO OMOIOTHYECKOTO
COZICpP)KaHMS, BKJIIOYAIONIYIO ITICEBIOHAYYHBIC 3HAHUS W3 Pa3JIMYHBIX HCTOYHHUKOB (CpelcTBa
MaccoBOM MH(OPMALIUK, HAYYHO-TIOMYJISIPHBIC MaTEPUAIIbl), STHYECKHUE aCTIEKThl COBPEMEHHBIX
MCCIIeIOBaHUI B OMOJIOTHH, MEIUITHE, OMOTEXHOJIOTHH;

YMEHHE CO03/1aBaTh COOCTBEHHbIE NHCbMEHHBIE W YCTHBIE COOOIIEHUs, 0000IIas
Ononormyeckyro HMHGOPMALMIO M3 HECKOJIbKMX HCTOYHHKOB, T'PAaMOTHO HCIIOJIb30BaTh
MOHATUIHBIN anmapaTt OUOJIOTHH.

[IpenMeTrHbie  pe3ynabTaThl OCBOCHHs  yueOHoro mpenmera «buonorus» ¢ 11
KJlacce NOMKHBI OTPaXaTh:

c(OPMUPOBAHHOCTh 3HAHUW O MECTE M POJU OHOJIOTUM B CHUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMUPOBAHHM COBPEMEHHOI €CTeCTBEHHO-HAay4YHOH KapTHUHBI MUpa U
HAay4YHOTO MUPOBO33PEHUs, O BKJIAJIE POCCHICKUX H 3apyOC)KHBIX yUEHBIX-OMOJIOTOB B PA3BUTHE
Ouosoruy, PyHKIMOHAILHOW IPAMOTHOCTH YeJIOBEKa JJIsl PeIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE pAaCKpbhIBaTh COJEpKaHUE OWOJOTHYECKUX TEPMUHOB ¥ TIOHATHUN: BHJI,
nonyJasnusi,  reHodOHa,  ABOJIONHWSA,  JBWKYIIME  CUIbl  ((DakTOpbl)  SBOJIOINH,
MPUCIIOCOOJICHHOCTh OPraHW3MOB, BHI000pa30BaHME, IKOJOTHMUYECKHE (PAKTOPBI, IKOCHCTEMA,
MPOJYLIEHThl, KOHCYMEHTBI, pEAYyLUEHThl, IeNu MHUTaHHUA, HKOJOTHYecKas MHupamMuia,
ouoreoreHo3, bnocdepa;

yMEHHE Wu3jarath Ouoloruyeckue Teopuu (dBomonuoHHas Teopus Y. JlapBuHa,
CUHTECTHYECKAs TEOPHUsS IBOJIOINU), 3aKOHBI U 3aKOHOMEPHOCTH (3apojabIieBoro cxojcTtra K.
M. Bapa, uyepenoBaHus TNaBHBIX HampaBieHUil u myrtei sBomounn A. H. CeBepiioBa, yueHus o
ouocepe B. 1. BepHajckoro), onpenensaTh rpaHHIIB KX TIPUMEHUMOCTH K KUBBIM CUCTEMaM;

YMEHHE BIIAJIETh METOAaMH HAYYHOTO MO3HAHUS B OMOJOTHH: HAOIIOJACHHE U OMHCAHUE
KUBBIX CHCTEM, IIPOLIECCOB W SIBJICHWH, OpraHU3allds H TPOBEJCHHE OHOJIOTHYECKOTO
OKCIIEPUMEHTA, BBIABM)KCHHE THUIOTE3bl, BBISBICHHUE 3aBUCUMOCTH MEXAY HCCIEIyeMbIMU
BEIIMYMHAMHU, OOBSICHCHHE ITOJIyYCHHBIX PE3yJIbTaTOB, HCIIOJIb30BAHHBIX HAyYHBIX TOHSATHH,
TEOpUH U 3aKOHOB, YMEHHUE JeJIaTh BBIBOJIbI HA OCHOBAHUU MOTYYEHHBIX PE3YIbTATOB;

YMEHHE BBIJICIATh CYIICCTBEHHBIC TPU3HAKH CTPOCHHSI OHMOJIOTHYECKHX OOBEKTOB:
BUJIOB, TOMYJSALUN, MPOAYIIEHTOB, KOHCYMEHTOB, PEAYIIEHTOB, OMOTEOIIEHO30B M IKOCHCTEM,
O0COOCHHOCTH  TIPOLIECCOB:  HACIEJCTBEHHOH  HM3MEHYMBOCTH, €CTECTBEHHOTO  OTOOpa,
BUI000pa30BaHus, MPHUCIIOCOOICHHOCTH OPTaHU3MOB, JIEHCTBHUS IKOJIOTUYECKUX (PAKTOPOB Ha
OpPTraHW3MBI, TICPEHOCA BEIIECTB U IMOTOKA YHEPTHH B SKOCHCTEMAX, aHTPOIIOTCHHBIX W3MCHEHHN
B DKOCHCTEMAax CBOEH MECTHOCTH, KPyroBOpPOTa BEIIECTB U OHOTC€OXMMHYECKHUX IIMKIOB B
ouocdepe;

YMEHHE MPUMEHSTH MMOJYYeHHbIC 3HAHUS IS OOBICHEHUSI OMOJIOTMUYECKUX MPOIIECCOB U
SIBIICHUH, JIJISl IPUHATHS TPAKTHYCSCKUX PEIICHUH B TIOBCETHEBHOM JKU3HH C IETbI0 00eCIeYeHUS



0€30MIaCHOCTH CBOETO 3/I0POBbS M 3/I0POBbSI OKPYKAIOLIUX JIIOJIEH, COOIIONEHUs] HOPM
TPaMOTHOTO TIOBEJIEHUS] B OKPYXAIOIIEH NPHUPOIHONW Cpene, MOHMMaHue HEOOXOIUMOCTH
WCTIOJIb30BaHUS JTOCTIKEHUIN COBpPEMEHHOM ononorun TUTST palrOHAIBHOTO
MIPUPOJIOTIONIE30BAHHS;

YMEHHE peliaTh dJIEeMEHTapHbIe OMOJOTHYECKHe 3a7aud, COCTABISATH CXEMBI MEpPEHOCA
BEIIECTB M SHEPTUHU B IKOCHCTEMaX (LIeMU MUTaHUs);

YMEHHE BBINOJHATDH JIA0OpATOPHBIE M MpaKTU4YecKue paboThl, cOOMI0OIATh MpaBMia MpU
paboTe ¢ yueOHBIM U JTa0OpaTOPHBIM 000PYTOBAHHUEM;

YMEHHE KPUTHUYECKU OICHUBATh W HHTEPIPETHPOBATh WH(GOPMAIUIO OHOJOTHYECKOTO
COJICpKAHMS, BKJIFOYAIOIIYIO TICEBJIOHAYYHbIC 3HAHUS W3 Pa3IMYHBIX HCTOYHHUKOB (CpeicTBa
MaccoBoil HMH(pOpMaNHK, HAYYHO-TIOMYJSPHBIE MaTepuaibl), paccMaTpUBaTh TJIOOATLHBIC
IKOJIOTUYECKHE MPOOJIEMBI COBPEMEHHOCTH, (DOPMUPOBATH IO OTHOIIEHUIO K HUIM COOCTBEHHYIO
TIO3HIIUIO;

yMEHHE co37aBaTh COOCTBEHHBbIC TMCBMEHHBIE M YCTHBIE COOOIIEHHUs, 00001mas
OMOJOTHYecKyl0 HH(POpPMAIMI0 W3 HECKOJBKUX MCTOYHHUKOB, T'PAMOTHO UCIOIB30BaTh
MOHATUHHBIN anmapaT OUOJIOTHH.

TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HaumeHoBaHue KosinuectBo 4yacoB JneKTpoHHbIE (1M pPOBLIE)
n/n  pasziesioB U TeM 06pa3oBaTesibHbIE PECYPChI
IporpaMMmel Bcero Kontposbhele [IpakTudeckue
paboThI paboThI
1 BuoJsiorus kak Hayka 2 0.5 BbubauoTteka JOK
https://m.edsoo.ru/7f41c292
2 Kusnble cucteMbl U X 1 0 bubusnoreka LIOK
opraHu3arus https://m.edsoo.ru/7f41c292
3 Xumuyeckui cocTaBu 8 1 0.5 bu6baunoTteka [JOK
CTpOeHHe KJIeTKHU https://m.edsoo.ru/7f41c292
4 XKusHeneATeJNbHOCTb 6 0.5 bu6aunoreka LIOK
KJIeTKHU https://m.edsoo.ru/7f41c292
5 PasMHOXeHUe U 5 1 bu6aunoreka LIOK
VHWBHUYa/IbHOE https://m.edsoo.ru/7f41c292
pa3BUTHE
OpraHHU3MOB
6 HacsencTBeHHOCTB U 8 1 0.5 bubanoTteka [JOK
VM3MEHYUBOCTb https://m.edsoo.ru/7f41c292
OpPraHuM3MoOB
7  Ceneknus 3 1 bu6aunoreka LIOK
opraHusmMoB. OCHOBBI https://m.edsoo.ru/7f41c292
6MOTEXHOJIOTUU
8 PesepBHOe Bpems 1 0 bubanoTeka [JOK
https://m.edsoo.ru/7f41c292
9
10
OBIIEE KOJIMYECTBO 34 2 4

YACOB I10 [TPO'PAMME


https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KJIACC

Ne HaunmeHoBaHuUe
n/mo pas3/iesioB U TeM
porpaMMbl

1 DJBoJIIOIMOHHAA
6uoJsioruga

2 Bo3HUKHOBeHHUE U
pa3BUTHE KU3HU HA
3emie

3  OpraHusMbl U
OKpy»Karoljas cpejia

4  CoobulecTtBa U
3KOJIOTUYECKHE
CHUCTEMBI

5 PesepBHOe Bpems

OBIIEE KOJIMYECTBO
YACOB I10 [TPO'PAMME

HOYPOYHOE IINIAHUPOBAHUE

10 KJIACC

Ne Tema ypoka
n/

I

1 Buosoruda s
CUCTeMe HayK

2 MeTobl IO3HAHUA
KUBOU NIPUPOJBI.
[IpakTHyeckas
paboTta Ne 1
«HAcnonb3oBaHue
Pa3/IMYHbIX

(0]

1

9

34

KoJsinyecTBo 4acoB
Bcero KontpoJsibHble [IpakTuyeckue 06pasoBaTe/bHble PeCypChl

paboThl
1

paboThl
1

0.5

2.5

KosinuectBo 4yacoB
Bcer KoHTpousibHbI [IpakTHueck H3Y9€H L1$poBbIe

e paboThl

ve paboThl

0.5

JdeKTpoHHbIe (UdPOBLIE)

bubaunoreka LIOK
https://m.edsoo.ru/7f41cc74

Bubaunoreka LIOK
https://m.edsoo.ru/7f41cc74

bubauoreka LIOK
https://m.edsoo.ru/7f41cc74

bubauorteka LIOK
https://m.edsoo.ru/7f41cc74

bubauoreka LIOK
https://m.edsoo.ru/7f41cc74

Jara JJIeKTpPOHHbIE

usl ob6pa3oBaTesibHbIE
pecypchl
bubauoreka LIOK
https://m.edsoo.ru/863e
6122
https://m.edsoo.ru/863e
632a

bubsnoTteka LJOK
https://m.edsoo.ru/863e
6122


https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122

Ne Tema ypoka

n/

In

MEeTO/I0B NPH
HU3y4YeHUU
OGHMOJIOTHYECKHUX
00 BEKTOB»

3  BuoJsioruueckue
CUCTEMBI, TPOILECCHI
Y UX U3y4YeHUue

4 XuUMHYECKHUU COCTaB
KJeTKU. Boga u
MHHepaJIbHbIE COJIU

5 Beaku. CoctaB U
CTpOeHHE OEJIKOB

6 ®epMeHTbl —
6uoJIoTUYEeCKHE
KaTaJIu3aTophl.
JlabopaTopHas
pabora N2 1
«H3yyenue
KaTaJIUTUYECKOU
aKTUBHOCTHU
depmeHTOB (Ha
nprvMepe aMUJa3sbl
WJIY KaTasiasbl)»

7  YraeBojbl. JIUNIUABI

8 HyxksieunHoBble
KUCA0ThL. AT

9 Hcropusa u MeTo/ bl
U3y4eHHUA KJIETKHU.
Kinetounas Teopusa

10 Kuetka Kak
LleJIOCTHas »KUBas
cucreMma

11 Crpoenue
3yKapHUOTUYECKOUN
KJIETKHU.
JlabopaTopHas
pabota Ne 2
«13ydyeHue
CTPOEHUS KJIETOK
pacTeHuy,
*KUBOTHBIX, I PHOOB

Bcer KonTposbnbl [IpakTuueck H3y1€H

(0)

KosinyecTBO 4yacoB

e paboThl

ve paboThl

0.5

0.5

JaTta

nua

JJIeKTPOHHbIE

udpoBbIE
o6pa3oBaTeJibHbIE

pecypchl

bubauorteka LIOK
https://m.edsoo.ru/863e
6564

bubaunoreka LIOK
https://m.edsoo.ru/863e
674e

Bbubaunorteka LIOK
https://m.edsoo.ru/863e
6b72

bubauoreka LIOK
https://m.edsoo.ru/863e
6b72

bubsnoTteka LJOK
https://m.edsoo.ru/863e
6870

bubauoreka LIOK
https://m.edsoo.ru/863e
6d5c

Bbubaunoreka LIOK
https://m.edsoo.ru/863e
6e88

bubaunoreka LIOK
https://m.edsoo.ru/863e
6ff0
https://m.edsoo.ru/863e
716c¢


https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e716c

Ne Tema ypoka

n/

In

Y OaKTepUui Moz
MHUKPOCKOIIOM Ha
rOTOBBIX
MHUKpOTpenapaTax
Y UX ONHUCaHUE»

12 O6MeH BelecTB
WX MeTaboJINn3M

13 doTocuuHTes.
XeMoCHUHTE3

14 DJHepreTuvyecKuu
o6MeH

15 JKu3HEeHHBIH UK
KJeTKHU. JlesieHue
KJIeTKWA. MUTO3.
JlabopaTopHas
pab6ota Ne 3
«Habnwgenue
MMTO3a B KJIeTKax
KOHYHMKA KOpellKa
JIYKa Ha TOTOBBIX
MUKponpenapaTax»

16 buocuHTe3 besKa.
Peaknus
MaTpPUYHOTO
CUHTE3a

17 TpaHcnapusa —
OMOCHHTE3 OeJIKa

18 HekneTouyHble
bOpMbI )KU3HU —
BUPYChI

19 ®opmnbl
pa3MHOXKeHMUs
OpraHu3MoOB

20 Meiios

21 O6pasoBaHue U
pa3BUTHE MOJOBBIX
KJIETOK.

Bcer KonTposbnbl [IpakTuueck H3y1€H

(0)

KosinyecTBO 4yacoB

e paboThl

ve paboThl

0.5

0.5

JaTta

nua

JJIeKTPOHHbIE

udpoBbIE
o6pa3oBaTeJibHbIE

pecypchl

bubaunoreka LIOK
https://m.edsoo.ru/863e
766¢

Bbubauorteka LIOK
https://m.edsoo.ru/863e
7¢98

bubauorteka LIOK
https://m.edsoo.ru/863e
7aae

bubauoreka LIOK
https://m.edsoo.ru/863e
7dc4

bubsnoTteka LJOK
https://m.edsoo.ru/863e
796e

bubaunoreka LIOK
https://m.edsoo.ru/863e
796e

bubsnoTteka [JOK
https://m.edsoo.ru/863e
7540

bubauorteka LIOK
https://m.edsoo.ru/863e
81b6
https://m.edsoo.ru/863e
831e

bubauoreka LIOK
https://m.edsoo.ru/863e
7f4a

bubaunorteka LIOK

https://m.edsoo.ru/863e
81b6


https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6

Ne
n/

In

22

23

24

25

26

27

28

Tema ypoka KosinyecTBO 4acoB Jara JJIeKTPOHHbIE
Bcer KonTposbHbl [IpakTuyeck H3Y1€H nudpoBbIe
0 e paboTbl  Me paboThl us o6pasoBare/IbHbIe
pecypchl

OmsomoTBOpEHMe.
JlabopaTopHas
pa6oTa Ne 4
«N3yyenue
CTPOEHUS MOJIOBBIX
KJIETOK Ha TOTOBBIX
MUKpOIpenapaTax»
HWupguBuayanbHOE 1 0 bubsunoTteka [JOK
pa3BUTHE https://m.edsoo.ru/863e
OpPraHU3MOB 8436
[eHeTHMKa — Hayka 1 Bbu6anoTeka LIOK
0 https://m.edsoo.ru/863e
HacJie[,CTBEHHOCTH 8612
Y UBMEHYUBOCTHU
3aKOHOMEPHOCTHU 1 bubsaunoTteka [JOK
HacJieJ0BaHUS https://m.edsoo.ru/863e
IIPU3HAKOB. 8878
MoHorubpuaHoe
CKpeljMBaHUe
Jurn6puiHoe 1 bubsnoTteka LJOK
CKpelllMBaHHUe. https://m.edsoo.ru/863e
3aKoH 89a4
HE3aBHCUMOT0
HacJeJ0BaHUs
NpPU3HAKOB
CuenieHHOe 1 0.5 bubauoTteka LIOK
HacleJ0BaHHe https://m.edsoo.ru/863e
MPU3HAKOB. 8c60
JlabopaTopHas
pa6ora N2 5
«U3y4yenue
pe3yJIbTaToB
MOHOTUOPUJHOTO U
JUTHOPUTHOTO
CKpeLlUBaHUA y
Jpo30duIIbl HA
rOTOBBIX
MHUKpoOIpenapaTax»
'eHeTuKa 1moJa. 1 bubaunoreka LIOK
HacnepgoBanue https://m.edsoo.ru/863e
MPYU3HAKOB, 8c60
CleNJIEHHBIX C
0JIOM
M3MeHYUBOCTb. 1 0.5 bu6saunoTteka [JOK
HenacnencrBeHHas https://m.edsoo.ru/863e


https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe

Ne Tema ypoka

n/

In

WU3MEHYHUBOCTb.
JlabopaTopHas
pa6oTa Ne 6.
H3yyeHue
Mo PUKALLMOHHON
VM3MEHYUBOCTH,
NOCTPOEeHUE
BapHUalMOHHOTO
psaa u
BapUalMOHHOU
KPUBOMN»

29 HacneacrBeHHas
MU3MEHYUBOCTb.
JlabopaTopHas
paboTa Ne 7.
«AHanu3 MyTauuu y
Jipo30dubl HA
rOTOBBIX
MUKpOIpenapaTax»

30 TeHeTuKa yeso0BeKa

31 Pe3epBHBIH YPOK.
00606111eHHe IO
TeMe
«HacnencrBeHHOCT
b U U3MEHYHUBOCTb
OpPraHu3MOB»

32 Ceseknus Kak
HayKa U nporiecc

33 MeToAbl U
JIOCTUXKEHUS
ceJIeKIIMU paCTeHUN!
Y )KUBOTHBIX

34 buoTexHoJIOTHUI KaK
0oTpac/ib
MPOX3BO/ICTBA

OBIIEE KOJIMYECTBO
YACOB I10 [TPO'PAMME

11 KJIACC

Ne Tema ypoka

Bcer KonTposbnbl [IpakTuueck H3y1€H

(0)

KosinyecTBO 4yacoB

e paboTbl  He paboThl
0.5
1
2 4

KoauyecTBo 4yacoB

JaTta

nua

JaTta

JJIeKTPOHHbIE

udpoBbIE
o6pa3oBaTeJibHbIE
pecypchl
8efe

bubauorteka LIOK
https://m.edsoo.ru/863e
8efe

bubsnoTteka LJOK
https://m.edsoo.ru/863e
8d78

bubaunoreka LIOK
https://m.edsoo.ru/863e
9214

bubsnoTteka [JOK
https://m.edsoo.ru/863e
9214

bubaunoreka LIOK
https://m.edsoo.ru/863e
9336

JJIeKTpOHHbIE


https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9336

10

JBOJIIOLIUS U
METO/IbI eé
HM3y4yeHUs

Hcropus pa3BuTus
npeJicTaBJieHUuN 06
3BOJIIOLIUHU

Mukpo3Bosronua

[Tonysnauusa Kak
3JieMeHTapHas
eIMHULA BUJA U
3BOJIIOLMH.
JlabopaTopHas
pabora N2 1
«CpaBHeHHE BUJIOB
no
MOpdO0JI0TUUECKOMY
KpPUTEPUIO»

JBYXKy1e CUbI
(sa1eMeHTapHbIE
dakTophbl)
3BOJIIOLIMH
EcTecTBeHHBIN
0T6Op ¥ ero GopMnbl

PesysibTaThl
3BOJIOLIUHU:

l'IpI/ICl'IOCO6JleHHOCTb

OpraHU3MOB U
BU/I000pa30BaHUeE.
JlabopaTopHas
paboTa Ne 2
«Onucanue

IPUCIIOCO6EHHOCTH

OpraHu3Ma U eé
OTHOCUTEJIBHOT'O
XapakTepa»

HanpaBisienua u
yTH
MaKpO3BOJIIOLIUU
HeobpaTumocThb
3BOJIIOLIMHU

WcTopus *KU3HU Ha
3eMJie M METO/IbI €€
U3y4yeHust

Bcero KontposibHble [IpakTuyec usydeH

paboThl

KHue
paboThI

0.5

0.5

nuda

nudpoBblie
o6pa3oBaTeJsibHbIE
pecypchl
bubauoTteka LIOK

/m.edsoo.ru/863ea20e

bubauoTteka LIOK
https://m.edsoo.ru/86
3e9570

bubauorteka LIOK
https://m.edsoo.ru/86
3e9cle

bubsunoTteka LJOK
https://m.edsoo.ru/86
3e99c6

bubauoTteka LIOK
https://m.edsoo.ru/86
3e9da4

bubsunoTreka LJOK
https://m.edsoo.ru/86
3e9ed0

bubauoTteka LIOK
https://m.edsoo.ru/86
3e9fde

bubnauoTteka LIOK
https://m.edsoo.ru/86
3e9cle


https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e

Ne Tema ypoka KosinyecTBO yacoB Jara JJIeKTPOHHbIE
n/m Bcero KontposibHbie Ilpaktuuec M3y4eH L1dpoBbIe
pa6oThI Kue us obpasoBaTeJbHbIe
paboThI pecypcChl
11 TunoTte3sl 1 bubsunoTreka LJOK
NPOUCXOXKIEHUS https://m.edsoo.ru/86

’KU3HU Ha 3eMJie

3eabab

12 Pa3Butueku3HM Ha 1 bubnauorteka LIOK
3emJie Mo 3pam U https://m.edsoo.ru/86
nepyuosam 3eabbe

13 OcHOBHBbIE 3TaIbI 1 0.5 bubauoTteka LIOK
3BOJIOLIUMHU https://m.edsoo.ru/86
pacTUTEJNIbHOTO U 3ea8bc
»KUBOTHOTO MUpa.

[IpakTHyeckas
pa6oTta Ne 1
«H3y4yenune
HCKOIIaeMbIX
OCTATKOB pacTeHUM
Y ’KUBOTHBIX B
KOJIJIEKLIUSIX»

14 CoBpemeHHas 1 bu6snoTteka [JOK
cucTeMa https://m.edsoo.ru/86
OpraHHUYeCcKoro 3ea48e
MHpa

15 OJBosawuus yesoBeka 1 bubauoTteka LIOK
(aHTpomoreHes) https://m.edsoo.ru/86

3eac2c

16 /IBrxylyue CUJIbI 1 bu6snoTteka [JOK
(bakTophl) https://m.edsoo.ru/86
aHTpoIoreHesa 3ead44

17 OcHOBHBbIe CTaguU 1
3BOJIIOLIMHU YeJIOBEKA

18 YesoBeyeckue pacbl 1 bu6bsauoTteka JOK
Y IPUPOHbIE https://m.edsoo.ru/86
aJlanTalnuu 3eaea?
yesioBeEKa

19 Pe3epBHBbIN yPOK. 1
00606111eHHe 10 TEME
«Bo3HUKHOBeHUE U
pa3BUTHE KU3HU HA
3eMiie»

20 3JxoJsioryd Kak Hayka

21 Cpepabl 06UTaAHUA U 1 Bu6anoTeka LIOK
3KO0JIOTUYECKH e https://m.edsoo.ru/86
dakTopbl 3eafec

22 AbuoTuuyeckue 1 0.5 bubauoTteka LIOK

baKTOopHI.

https://m.edsoo.ru/86


https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e

Ne Tema ypoka KosinyecTBO yacoB Jara JJIeKTPOHHbIE

n/m Bcero KontposibHbie Ilpaktuuec M3y4eH L1dpoBbIe
pa6oThI KHe us o6pa3oBaTeJibHbIE
paboThI pecypcChl
JlabopaTopHas 3eb10e
pa6oTa Ne 3.
«Mopdosioruyeckue
0COOEHHOCTH

pacTeHUuU U3
pPa3HbIX MECT
0OUTaHUS».
JlabopaTopHas
pa6oTa Ne 4.,
«BiusHue cBeTa Ha
POCT U pa3BUTHE
YepeHKOB KoJieyca»

23 buoTuuyeckue 1 bubsunoTreka LJOK
dakTopbl https://m.edsoo.ru/86
3eb348

24 JkojiorHYECKUE 1 0.5
XapaKTepUCTUKHU
HNOMYJISLUH.
[IpakTHyeckas
pab6ota Ne 2
«IlopacuéT
IJIOTHOCTHU
NONYJIALUN Pa3HbIX
BU/I0B paCTEHU»

25 CoobiecTBa 1 bu6snoTteka [JOK
OpPraHM3MoOB — https://m.edsoo.ru/86
GUOLIEHO3 3eb46a

26 3JKoJiorudyeckue 1 bubsunoTreka LJOK
CHUCTEMbI https://m.edsoo.ru/86
(axocucTeMmnbl) 3eb46a

27 OcHOBHbIe 1 bubauoTteka LIOK
NoKasaTeJsu https://m.edsoo.ru/86
3KOCHCTEMBI. 3eb5fa
JKoJIOTUYECKUE
NHUPaMU/bL.

CBoicTBa
3KOCUCTEM.
Cykueccusa

28 IlpupogHbie 1
3KOCUCTEMbI

29 AHTpoOIOreHHble 1
3KOCHCTEMbI

30 Buocdepa — 1 Bub6auoteka LIOK
rjao6asbHas https://m.edsoo.ru/86

JKOoCcUcTeMa 3eMJIu 3ebb5e


https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebb5e

Ne Tema ypoka KosinyecTBO yacoB Jara JJIeKTPOHHbIE

n/m Bcero KontposibHbie Ilpaktuuec M3y4eH L1dpoBbIe
pa6oThI Kue us obpasoBaTeJbHbIe
paboThI pecypcChl

31 3aKOHOMepHOCTHU 1 1 bu6suoTteka [JOK
CyLeCTBOBaHMUS https://m.edsoo.ru/86
6uochepsbl 3ebd16

32 YesnoBeuyecTBO B 1
6uochepe 3emau

33 CocyuiecTBOBaHUE 1 Bu6auoteka LIOK
NPUPOABI U https://m.edsoo.ru/86
Yyesi0Be4YeCcTBa 3ebale

34 Pe3epBHBIN yPOK. 1

00600611eHHE TEMBI
«Coob1iecTBa
3KOJIOTUYECKHE
CHUCTEMbI»

OBIIEE KOJIMYECTBO 34 2 2.5
YACOB I10 IIPOT'PAMME

YYEBHO-METOJIMYECKOE OBECIMEYEHUE OBPA30BATEJLHOIO
MPOLIECCA
OBSI3ATEJIbHBIE YYUEBHBIE MATEPHAJIBI 1151 YYEHUKA

* buosnorus / Ilaceunuk B.B., Kamenckuit A.A., Py6rioB A.M. u npyrue /ITox pen. [laceununka

B.B., Axunonepnoe o6mectBo «M3narensctBo «lIpocBemenue

METOIUYECKHUE MATEPHUAJIBI 1JIA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

https://m.edso00.ru/863e6122


https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863eba1e

