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MNOACHUTEJIbBHASA 3AITUCKA

[Tpu pa3zpaboTke nMporpammbl o0 OMOJIOTHH TEOPETHUYECKYIO OCHOBYJIS OMPEACICHUS MOAX0J0B K
(opMUPOBAHUIO COJEpKAHUS ydeOHOTO mpeaMeTa «bronorus coCTaBIIN: KOHLIENTYaIbHBIE ITOJIOKEHHS
@I'OC COOo0 B3aMMOOOYCIOBIEHHOCTH LIENEH, CONEpKaHMs, PE3yJIbTaTOB OOydeHUs M TPeOOBaHUU K
YPOBHIO TOJIOTOBKH BBITYCKHUKOB, IMOJIOKEHHUS 00 OOMIMX IENAX M NPUHIHIIAX, XapaKTEePHU3YIOLIHX
COBPEMEHHOE COCTOSIHME CHUCTEMBI CpellHero oomero oopazoBanus B Poccuiickoii Deneparuu, a Takxke
MOJIOKEHHUsT O crnenuduke OHoJOruM, €€ 3HAYeHUWU B TMO3HAHUM JKMBOW MPHPOIBI U OOECHeUeHUU
CYLIECTBOBAHUS Y€JI0BEUECKOTo 0011ecTBa.COrjIacCHO Ha3BaHHBIM IIOJIOKEHUSIM OIpEEICHbl OCHOBHBIE
(GYHKIMU TIPOTPaMMEI 110 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma mo Owuosioruu AaéT TpEACTaBIEHUE O WENsAX, 00 oOmiei crpareruu 0OydeHHs,
BOCIIMTaHUSI W pa3BUTUs OOyYarolMXCs CpelIcTBaMH YyueOHoro mnpenmera «buonorus», onpeaenser
00s13aTeNIbHOE TIPEIMETHOE COJAEPIKaHUE, €ro CTPYKTYpPY, paclpelelieHHe IO pasleliaM U TeMaw,
PEKOMEHAYEMYIO IOCIIEOBATEILHOCTh U3Yy4EHUsS yUeOHOTO MaTepuana ¢ y4ETOM MEXKIIPEAMETHBIX U
BHYTPUIIPEIMETHBIX CBsI3€d, JIOTMKM OOpa30BaTeIbHOrO MpOLecCa, BO3PACTHBIX OCOOEHHOCTEH
00yJaronuxcs.

B nporpamme mo OuoJIOTMM TakXke YYMTHIBAIOTCA TPEOOBaHUS K IUIAHUPYEMBIM JIMYHOCTHBIM,
MeTanpeIMETHBIM U NMPEAMETHBIM pe3yiabTaTaM OOy4eHHsIB (QOPMUPOBAHUU OCHOBHBIX BHJIOB y4eOHO-
MO3HABATEIbHON  JIeATENbHOCTH/YUEOHBIX JAEWCTBUM OOy4arolmuxcsi IO OCBOCHUIO COJEpXKaHUs
OMOJ0rMYecKOro oOpa3oBaHMUsL.

B mnporpamme mo Owomnormu (10-11 kmaccel, 0a30BbIi  YPOBEHb) pEATM30BAH HPUHIIUI
MIPEEeMCTBEHHOCTH B M3Y4Y€HHUM OHoJjioruu, Ojarogaps 4emy B HeEHl MmpocMaTpuBaeTcs HallpaBICHHOCTh
Ha pa3BUTHE 3HAHUIL, CBSI3aHHBIX C (POPMHUPOBAHNEMECTECTBEHHO-HAYYHOTO MUPOBO33PEHUS, IIEHHOCTHBIX
OpUEHTAIM JIMYHOCTH, SKOJIOTMUYECKOTO MBIIUICHUS, MPEACTAaBIEHUN O 310poBOM o00Opa3e XKU3HU U
OepeXHBIM OTHOIIIEHMEM K OKpyxkKarouleil mnpuponHoit cpene. IlostoMy Hapsiay ¢ H3ydeHHEM
0011e0MOIOTMUECKUX TEOPHil, a TaKKe 3HAHUN O CTPOEHUH KUBBIX CUCTEM PA3HOTO paHTa U CYIIHOCTH
OCHOBHBIX IIPOTEKAIOIINX B HUX IIPOLIECCOB B IPOrPaMMEINIO OMOJIOTMH Y/I€JIEHO BHUMAHUE UCIIOJIb30BAHUIO
MOJYYEHHBIX 3HAHUN B IOBCEIHEBHOM JKM3HM JJI DEUICHMA MPUKIAAHBIX 3a7ad, B TOM YHUCIE!
NpOo(UIAKTUKHA HACIEICTBEHHBIX 3a00JIEBaHUI Y€I0BEKA, MEIUKO-T€HETUYECKOTrO0 KOHCYJIbTHPOBAHMS,
00OCHOBaHMS 3KOJIOTHYECKU LIE€JI€CO00pa3HOro MOBEACHUS B OKpYXKAIOLIEH MPUPOJHOM cpele, aHaau3a
BIMSHUS XO3AHCTBEHHOM JEATENbHOCTH 4YEIOBEKa Ha COCTOSHHME IHPUPOAHBIX M HMCKYCCTBEHHBIX
HKOCHUCTEM. YCHWJIEHHE BHMMaHHUS K IPUKIAJHOW HANpaBIEHHOCTH y4deOHoro mpeamera «buosorus»
IIPOJAUKTOBAHO HEOOXOJMMOCTbIO 00€CHeueHHs] YCIOBUN /sl pPEeLIeHHMs] OJHOW M3 aKTyalbHbIX 3a7ay
LIKOJIBHOTO OHOJIOrHYecKoro oOpa3oBaHus, KOTopas mpeanosaraeT (GopMHUpOBaHHE y OOydarOLIUXCS
CIOCOOHOCTH aJJallTUPOBATHCS K U3MEHEHHSIM JUHAMUYHO Pa3BUBAIOILEIOCS COBPEMEHHOI'O MHpA.

IIporpamma 1o OMOJOrMM SBJISETCS OPUEHTUPOM [UI COCTaBJIECHUS PabOYMX MPOrpPaMM, aBTOPHI
KOTOPBIX MOTYT IIPEUIOKUTh CBOM BApHAHT IMOCJIEJOBATEIBHOCTH U3YYEHHs] U CTPYKTYpbl YyueOHOro
Marepuaia, CBO€ BHJACHHE IyTeil dopmupoBanus y oOydarommxcs 10—11 kiraccoB nmpeaMeTHBIX 3HAHUH,
YMEHUI M crocoO0B y4eOHOM NeATeNbHOCTH, a TaKXKe METOJMYECKUX PEIIEeHUH 3ajad BOCIUTAHUSA U
pa3BUTHS CpeICTBAaMH yueOHOTo npenmeTa «buoaorusy.

buosiorust Ha ypoBHE cpeaHero o0miero oopa3oBaHusi 3aHMMaeT BakHoe MecTo. OH obecnieunBaeT
¢dopmupoBaHue y oOyyarolmuxcs MpPEeACTaBICHUN O HAaydHOH KapTHHE MHpa, pacmupsier U o0oOmaer
3HaHUS O XHUBOU INpHUpoJe, €€ OTIMYUTENbHBIX IPU3HAKaX — YPOBHEBOH OpraHu3alyu M 3BOJIOLMH,
CO3/MaéT YCIIOBUS JUIA: IO3HAHUS 3aKOHOB JKMBOM HpUpOAbl, (GOpPMUPOBAaHUS (YHKIHMOHAIBHOM
IPaMOTHOCTH, HAaBBIKOB 3J0pOBOr0 M 0Oe30macHOro oOpasza JKU3HHU, HKOJOTMUYECKOTO MBbIIIJIEHUS,
LIEHHOCTHOTO OTHOILIEHUS K )KUBOU NMPUPOJIE U YEIIOBEKY.

Bbonbioe 3HaueHne OMOJIOTHS UMEET TaKKe JUISl pellIeHUs] BOCIIUTATENbHBIX U Pa3BUBAIOIIUX 3a]1a4
cpeaHero oOmero o0Opa3oBaHus, coLMaNM3aluu oOywaromuxca. M3ydeHue Ouonorunm obecredynBaeT
ycI0BHA U (OPMHUPOBAHUS UHTEJUIEKTYalbHBIX, KOMMYHUKAIIMOHHBIX U WH(OPMAIIMOHHBIX HABBIKOB,
ACTETUYECKON KyJIbTYpbI, CHOCOOCTBYET MHTErpallii OMOJIOTMYECKUX 3HAHUM C MpeACTaBICHUSAMH U3
JPYruX y4eOHbIX MpPEAMETOB, B YAaCTHOCTH, (PU3MKHM, XUMHUHM U reorpaduu. Ha3BaHHbIE MOJOXKEHUS O
npeJHa3HaYeHuu ydeOHoro mpeamera «buonorus» cocTaBWIIM OCHOBY JUIS ONPEAENICHUS IMOIXOJOB K
0TOOPY M CTPYKTYPHUPOBAHHIO €TI0 COJEPKAHMUS, IPEICTABIEHHOTO B IPOrpaMMe 10 OMOJIOTHH.

OT10op coxepskanust yueOHoro npeamera «buosorus» Ha 6a30BOM YpOBHEOCYILIECTBIIEH C MO3UIMN
KYJIBTYpOCOOOPa3HOTO MMOIX0/a, B COOTBETCTBUU C KOTOPHIM 00yYaroIuecs: J0JKHBI OCBOMTh 3HAHUS U
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YMEHUS, 3HAUUMbIE 151 JOPMUPOBAHUS
oOmiel KyJIbTyphl, OTPEACISIONINE aJIeKBaTHOE TOBEACHUE YEIOBEKa B OKPYKAIOLICH MPUPOTHON

cpene, BocTpeOOBaHHBIC B TIOBCEIHEBHOM JKU3HH U MPAKTUYECKOU nesTenbHOCTH. Oco00e MECTO B ATOM

CHCTEME 3HAHWH 3aHMMAIOT 3JEMEHTBI COJICPXKAaHUs, KOTOpPBIE CIIyXKAaT OCHOBOH g (popMupoBaHHS

IIPEJICTABICHUM O COBPEMEHHON €CTECTBEHHO-HAYyYHON KAapTMHE MHpa M IIEHHOCTHBIX OPHEHTALUAX

JMYHOCTH, CTIOCOOCTBYIOIIUX TYMAaHU3aLUU OUOJIOTHIECKOTO 00pa30BaHuUs.

CTpyKTypHpOBaHHE COJCpKaHUs yIeOHOTO MaTepHaja B IporpaMMe 1o OUOJIOTHH OCYIIECTBIICHO C
y4€TOM MPUOPUTETHOTO 3HAUEHUS 3HAHUM 00 OTIMYUTENbHBIX OCOOCHHOCTSAX >KMBOW NpPUPOIbl, O €€
YPOBHEBOM OpraHU3alMd U 3BOJIIOLMHU. B COOTBETCTBUMM € 3TUM B CTPYKType y4eOHOro mpeamera
«buonorusy» BbIIENIEHBI CIEYIOIINE COAepKaTebHble INHUU: «buosorus kak Hayka. MeToabl Hay4YHOTO
no3HaHusy, «Kierka kak Ouosornueckas cucrema», «Opranu3mM Kakouosoruueckas cuctemay, «Crucrema
U MHOTrooOpas3ue OpraHHYecKOro MHUpay, «IBOIIOIUS KUBOH MPUPOIBD», « IKOCHCTEMBI U MPUCYIIUE UM
3aKOHOMEPHOCTI.

Henps uzyuenust yaebnoro npeamera «buosorus» Ha 6a30BOM YpOBHE — OBJIAJICHHEOOyIAIOIIUMHUCS
3HAHUSIMH O CTPYKTYPHO-(YHKIIMOHAIFHON OpraHU3aIiH KUBBIX CHCTEM PAa3HOTO paHTa M MPHOOpEeTeHnE
YMEHHH UCNOIb30BaTh 3TU 3HAHMSI /111 TPAMOTHBIX JEMCTBUI B OTHOIIEHUH OOBEKTOB KUBOM MPUPOABI U
peIeHus pa3IMIHbIX KHU3HEHHBIX MPOOIEeM.

JlocTrkeHue ey u3ydeHus: yueonoro npenmera «buosorus» Ha 6a30BOM ypOBHE 00€CIIEUHBAETCS
pELIeHUEM CIIeYIOIINX 3aau:

»  OCBOGHHE OOYYaIOUIMMHCS CHCTEMBl 3HAaHUH O OHOJOTHYECKHUX TEOpHUsX, YUCHHSX, 3aKOHaXx,
3aKOHOMEPHOCTSX, TUIIOTE3aX, MIPaBUIIaxX, CIYKAIIUX OCHOBOM JJisi GOPMHUPOBAHUS MPEICTABICHHMA
0 €CTECTBEHHO-HAay4yHOI KapTHHE MUpPa, 0 METOJaXHAayYHOTO NIO3HAHUS, CTPOCHUH, MHOTOOOpa3uu U
0COOEHHOCTSIX JKHMBBIX CHCTEM pa3HOTO YPOBHS OpTaHW3allMH, BBIAAIONINXCS OTKPBITHIX H
COBPEMEHHBIX HCCIIEeI0OBAaHUSIXB OMOJIOTUH;

»  (dopMupoBaHHe y 00ydJaromuxcs MO03HABATENbHBIX, MHTEIUIEKTYaIbHBIX ¥ TBOPYECKHUX CITIOCOOHOCTEH
B [IPOIIECCE aHAJM3a IAHHBIX O MYTSIX Pa3BUTHUS B OMOJIOTMHHAYUYHBIX B3IJISIIOB, HJIEH U TIOJIXOJ0B K
M3YYEHHUIO KUBBIX CHCTEM PAa3HOTO YPOBHS OpraHU3allly;

»  CTaHOBJICHHUE y 00ydarommxcs oOmien KyIbTypsl, QYHKIIMOHAIBHOW IPAMOTHOCTH, PA3BUTHE YMEHHI
OOBSCHATH U OIICHUBATH SIBJICHMSI OKPYXKAIOUIEr0 MUpa >KMBOW MPHUPOABI HA OCHOBAaHUM 3HAHUM U
OTIBITA, TTOJIYYE€HHBIX IPU U3YUYEHUU OHOJIOTHH;

»  (QopmupoBaHue y 00yJarOIIMXCS YMCHHH HILTIOCTPUPOBATh 3HAYCHHE OWOJIOTHMYCCKUX 3HAHHWH B
MIPAKTUYECKON JEesTeIbHOCTH 4YeJIOBEKa, Pa3BUTUU COBPEMEHHBIX METUIIMHCKUX TEXHOJIOTHH U
arpoOUOTEXHOJIOTUH;

»  BOCIHTaHWE YOSKIACHHOCTH B BO3MOXKHOCTH TO3HAHHMS YEJIOBEKOM JKMBOH  IPHUPOJIBI,

HeoOxouMoCcTH OEpeKHOTO OTHOIICHUS K Hel, COOMIOJCHHS 3TUYECKHUX HOPM IIPU MPOBEICHHUU

OMOJIOTMYECKUX HCCIIeI0BaHU;

OCO3HAHHE [IEHHOCTH OMOJIOTMYECKUX 3HAHUHN JJIs1 OBBIIICHUS YPOBHS

9KOJIOTHYECKOH KYIbTYpPBI, Ui (OPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MIPUMEHEHHE MPHOOPETEHHBIX 3HAHWN W YMEHUM B TOBCEIHEBHOM KU3HU JIJIS1 OLICHKH MOCIEACTBHIMA

CBOEH JIeATENBHOCTH 10 OTHOIIEGHUIO K OKpYXKawIled cpene, COOCTBEHHOMY 3/I0pPOBBIO,

000CHOBaHHE U COOJTIOICHHE MeP MPOPUIAKTUKHN 3a00JICBaHUH.

B cucteme cpeanero obuiero oopazoBanus «buosnorusy, nuzyuyaemas Ha 6a30BOM YpOBHE, SABISETCS

00s3aTeNbHBIM YUeOHBIM MPEAMETOM, BXOSIIUM B COCTaBIIpeIMETHOM obnactu «EcTecTBeHHO-HAyUHBIE

IPEMETHI.

OO11ee yMciI0 4acoB, PEKOMEHIOBAaHHBIX Il M3ydeHHust Ouonoruu — 68 wuacos: B 10 kiacce — 34
vaca (1 gac B Henenio), B 11 kmacce — 34 yaca (1 yac B Hezelno).
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COJEPKAHUE OBYYEHUA

10 KJIACC

Tema 1. buosiorusi Kak Hayka.

buosornss kak Hayka. CBsi3b OHOJIOTUM C OOILIECTBEHHBIMH, TEXHHYECKUMH U JIPYTUMHU
€CTeCTBEHHBIMH HayKaMu, GriIoco(pueii, STUKOH, 3CTeTUKO# 1 mpaBoM. Posis 6uosiorun B popMupoBaHuu
COBPEMEHHOW Hay4HOH KapTuHBI MUpa. CrcreMa OHOJOrMYECKIX HAYK.

Metopl TO3HaHUS >KUBOW NpPUPOJbl (HAONIOJEHUE, SKCIEPUMEHT, OIUCaHHE, H3MEPEHUE,
KJaccu(uKaIus, MOICIMPOBAHNE, CTATHCTUYECKask 00padOTKa JaHHBIX).

JdemoHcTpaumnu:

[Moprpetsr: Y. Japsun, I'. Mennens, H. K. Konpuos, x. Yorcon u @. Kpuk.

Tabnuiet u cxembl: «MeToIpI IO3HAHUS KUBOU IPUPOIBI».

JlabopaTopHble U NPAKTHYECKHE PadOThI:

[IpaxTueckas padota Ne 1. «Mcnosib30BaHK€e pa3IMYHbIX METOJOB IIPU MU3yYEHUH OMOJOTHYECKUX
OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U HX OPraHU3aLMA.

Xusble cucreMpl (OMOCUCTEMBI) KaK IpeaMeT u3ydeHust Ouosoruu. OTIMYHe KUBBIX CUCTEM OT
HEOPraHU4YECKOW PUPOJIBIL.

CpoiicTBa OHMocucTeM M MX pa3HOOOpazue. YpPOBHU OpraHu3alii OMOCHCTEM: MOJEKYISIPHBIH,

KJIETOYHBIH, TKaHEBEIH, OPTraHU3MEHHBIM, MOMYJISIITUOHHO-BUJIOBOMH, 3KOCHUCTEMHBIH
(6buoreoneHoTHYECKUH ), OHMOChHEPHBI.
JdemoncTpaumnu:

Tabnuie! u cxembl: «OCHOBHBIE TIPU3HAKH KU3HW», « Y POBHH OPTraHU3aIlAN )KUBOW TIPUPOIBD».

Ob6opynoBanwue: moaens Moiekyasl JJHK.

Tema 3. XuMH4ecKuii cOCTaB U CTPOEHHE KJIETKH.

XHWMHUYECKUH COCTaB KJIETKH. XUMHUYECKHUE AIEMEHTBI: MAaKpO3JIEMEHTBI, MUKPO3JIEMEHTHI. Boaa n
MHHEpaJIbHBIE BEIIECTBA.

OyHKIMM BOJBI U MUHEPAIbHBIX BELIECTB B KiieTke. [loanep:kanue ocMoTHUecKkoro OanaHca.

benku. CoctaB m crpoeHue OenkoB. AMHUHOKHUCIOTBI — MOHOMEpHI OenkoB. HeszameHumble U
3aMEHUMBIC AMUHOKHCIOTHI. AMWHOKHUCIOTHBIA COCTaB. YPOBHH CTPYKTYpPhl OEJIKOBOW MOJICKYIIbI
(mepBuyHasi, BTOpUYHAs, TPETUYHAs M YETBEPTUYHAS CTPYKTypa). XUMHYECKHE CBOMCTBA OEIKOB.
buonorndeckue GyHKIIMU OCITKOB.

depMeHThI — Ouoornueckrue Katanuzaropsl. CTpoeHue ¢pepMeHTa: aKTUBHBIN LIEHTp, CyOcTpaTHas
cnenuduanocts. Kodpepmentsl. Butamunbl. OTinyns GepMEeHTOB OT HEOPraHUYECKUX KaTalu3aTOPOB.

VYrieBoapl: MOHOCaXapubl (TIFOK03a, pud03a 1 J1e30KCupr003a), Tucaxapuibl (caxapo3a, JIaKTo3a)
U ToJiucaxapubl (Kpaxmal, TIMKOTeH, 11eJUTi0103a). buonornyeckue GpyHKIUU yrieBOIOB.

Jlunuaer:  Tpurmunepuabl, dochonmunuapl, crepouabl. [ uapoduabHO-TUAPO(GOOHBIE CBOMCTBA.
buonoruueckue pynkium nunuaos. CpaBHEHHE YrIeBOIOB, OCJIKOB U JIUIUJIOB KaK HCTOYHUKOB SHEPIHH.

Hyxneunnossie kucnorsl: JJHK n PHK. Hykieotuasl — MOHOMEpBI HYKIEMHOBBIX KMCIOT. CTpoeHHE
u ¢pyukiun JJHK. Crpoenne u pynkuuu PHK. Bugst PHK. AT®: crpoenue u hyHKIuU.

Huronorus — Hayka o kieTke. Kierounas Teopust — nmpumep B3aMMOJCHCTBHS U U (PaKTOB B
Hay4YHOM MO3HAHUHU. MeTObl U3yUEeHUS KIETKH.

Knetka xak nienoctHas xuBas cuctema. O01Ire Npru3HaKky KJIETOK: 3aMKHYTas HapyXKHasi MeMOpaHa,
mounekynbl JIHK kak reHernueckuit anmapar, cucrema CHHTe3a Oeska.

Tunsl KJIETOK: SyKapuoTHYecKas U mpokaproTudeckas. OcoOOEHHOCTH CTPOEHHS MPOKAPUOTHIECKON
kneTku. Krnetounas crenka Oakrepuil. CTpoeHHe SyKapuOTHYeCKOW KieTKd. OCHOBHBIE OTIHYUS
PacTUTENIbHON, )KUBOTHOM U T'PUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpbl KIETOK — KIETOYHAs CTeHKAa, TJIMKOKAUKC, UX (YHKIHH.
[TnazmaTudeckass MeMOpaHa, e€ cBoiicTBa u ¢pynkuuu. Llutomnasma u e€ opranousisl. OgHOMEMOpaHHBIE
opranouasl kietku: OIIC, ammapatr [onpmku, nuzocombl. [lodyaBTOHOMHBIE OpraHOWJIbI KJIETKU:
MUTOXOHAPHUH, MIAcTUABL. [IporcxoxkaeHue MUTOXOHApUI U mnactul. Bumsl nmnactun. HememOpanHbie
OpraHoubl KJIETKH: PUOOCOMBI, KIETOUHBIM IIEHTP, LEHTPHOIM, PECHUYKH, XKIYTHKH. DyHKIUU
OpraHouIOB KJIETKU. BKiltoueHus.




SAnpo — perynsTopHslii IeHTp KieTku. CTpoeHue sapa: suepHast 0007104Ka, KapuoriazMa, XpOMaTHH,
SIPBIIIKO. XPOMOCOMBI.

TpaHCcnopT BELIECTB B KIETKE.

JdemoHcTpaumnu:

Hoptpetst: A. JleBenryk, P. I'yk, T. llsann, M. lneiinen, P. Bupxos, [Ix. Yorcon, @. Kpuk, M.
VYunkune, P. ®panknun, K. M. bap.

[Ilnarpammbl: «PacnpeneneHne XMMHUYECKUX 3JIEMEHTOB B HEXUBOW NpUposie», «Pacmnpenernenue
XUMHUYECKUX DJIEMEHTOB B KHBOU MPUPOJIE».

Tabmuuer u cxembl: «llepuonnyeckas TabnuIa XUMHYECKHX 3JIEMEHTOB», «CTpOCHHE MOJEKYIIBI
BOJbI», «buocuHTe3s Oenka», «CtpoeHHe MoOJIeKynbl Oenka», «Ctpoenue depmenta», «HykienHoBbIC
kucnotsl. JJHK», «Crpoenue moisekynbsl AT®», «CrpoeHue sykapuoTHUYECKON KieTku», «CTpoeHue
KUBOTHOM KIIETKW», «CTpOEHHE pPACTUTENbHON KIETKW», «CTpOoeHHEe MPOKAPUOTUYECKON KIIETKU,
«CTpoeHue siipa KIeTKn», «YTIEBOAb, «JIUmuab.

OO6opynoBaHue: CBETOBOM MUKPOCKOT, 000py/IOBaHHUE JIJIsi TIPOBEACHUS HAOMIOICHUN, U3MEPEHHI,
AKCIIEPUMEHTOB, MUKPOIIpENapaThl PaCTUTENIBHBIX, )KUBOTHBIX U OaKTepUATbHBIX KIETOK.

JlabopaTopHble U NPAKTHYECKHE PadOThI:

JlaboparopHas paborta Ne 1. «M3ydyeHue KaTaauTHUYECKOW aKTUBHOCTU ()EPMEHTOB (Ha MpuUMeEpe
aMuIIa3bl WM KaTajasbl)».

JlabopaTtopHast pabota Ne 2. «/3ydyeHne cTpoeHUs KIETOK PacTeHHH, >KUBOTHBIX U OaKTEpHil MO
MHKPOCKOTIOM Ha TOTOBBIX MHKpOTIpEapaTax U X OMHCAHHUE.

Tema 4. /KuzHeaesiTeJIbHOCTh KIETKH.

OOmeH BemiecTB, WM MeTa0oJM3M. AcCUMIIISIHS (TUTACTHYECKUH OOMEH) W JTUCCUMUIISALINS
(pHEepreTuyeckuii 0OMEH) — JIB€ CTOPOHBI €AMHOTO Tpolecca MeTaboau3Ma. Posib 3aKOHOB COXpaHEHUS
BEIIIECTB M SHEPTUH B IOHUMaHUHN METab0IU3Ma.

Tunsl oOMeHa BemiecTB: aBTOTPOGHBIN U reTepoTpodHbIil. Poias ¢pepMeHTOB B 0OMEHE BEUIECTB U
MIPEBPAILICHUY SHEPTUU B KIIETKE.

dotocunrte3. CBeToBas U TeMHOBas (a3wl oTocuHTe3a. Peakiuu porocuaTe3a. DhHEKTUBHOCTD
(dboTocunTe3a. 3HaueHue GOTOCHHTE3a TSl KU3HHU Ha 3emiie. BiustHue ycinoBuii cpeapl Ha POTOCUHTES U
CHOCOOBI MOBBIIIEHUS €70 TPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUH.

XeMmocuHTe3. XeMOCHHTE3UPYIOIKe OakTeprn. 3HAaUCHHE XEMOCHHTE3a JIJIs )KU3HU Ha 3emIie.

DHepreTudeckuii oOMeH B KieTke. Paciienienre BelecTs, BblI€ICHHE U aKKyMYJIUPOBaHNE SHEPTUU
B KJIETKE. DTalbl SHEpreTuieckoro ooMena. I'nukonus. bpoxkenue u ero Buabl. Kucnopoanoe okucienue,
WIK KJIeToyHoe apixanue. OkucnutenbHoe (ochopunrpoBanue. IHHEKTUBHOCT 3HEPreTUYECKOrO
oOMeHa.

Peaknun marpuuynoro cuHrtesa. I'enernueckas mHbopmarms u JJHK. Peanuzanus renernueckoi
nHpopManuu B KieTke. ['eHeTHYEeCKui KO B ero cBoicTBa. TpaHckpummus — MaTpuaHblii cuaTe3 PHK.
Tpancnsus — Ouocunte3 Oenka. Jrtanbl TpaHcauud. KomgupoBanue amuHokucnor. Ponb pubocom B
OouocuHTe3e Oenka.

Heknerounsie dopmbl xu3Hu — Bupychl. Wctopusi otkpeitus BupycoB (/. WM. MBaHOBCKuit).
Oco0eHHOCTH CTPOEHUS U JKU3HEHHOTO IIMKIa BUpycoB. baktepuodaru. bonaesnu pacteHuii, )KUBOTHBIX U
4eloBeKa, BhI3bIBacMble BUpycaMu. Bupyc nummynonedunura yenoseka (BUY) — Bo3doyaurens CITNda.
OOpaTtHast TpaHCKpUIIUS, peBepTaza W HHTerpasza. llpodumnakThka pacrnpoCTpaHEHHsT BHPYCHBIX
3a00JIeBaHUIA.

JdeMoHcTpanum:

Hoptperst: H. K. Konbuos, 1. . UBanosckuii, K. A. Tumupszes.

Tabnauiel u cxembl: «Tunbl mutanus», «Metabomuzmy», «MUTOXOHAPHUSLY, «IHEPreTUYECKUIl
obMen», «Xmoporuacty, «Potocuntedn, «Ctpoenne JTHK», «CtpoeHne u (yHKIMOHUPOBAHUE TeHAY,
«Cunres 6enkay», «['eHeTnueckuii koa», «Bupyce», «bakrepuodarn», «CTpoeHre U KU3HEHHBIN TUKIT
Bupyca CIIN/a, 6akreprodaray, «Pemmukanus JHK».

Ob6opynoBanue: monenu-ammumkanuu «Yapoenne JIHK u Tpanckpumnuus», «buocunrte3 Oenkay,
«CTpoeHue KieTku», Mojienb cTpykTypsl JJHK.

Tema S. PasMHOKeHHe U HHAMBHAYAIbHOE PAa3BUTHE OPraHU3MOB.

KrneTouHslil UK, WK )KU3HEHHBIN UK KIeTku. MHTepdasa u muto3. [Ipouecchl, mpoTekaromye B
untepdaze. Permnmukanus — peaknus marpuunoro cuuteza JIHK. Crpoenne xpomocom. XpoMOCOMHBINM
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Ha00p — KapHOTHIL. JIUMIONUIHBIN U TaIUIOMIHBIA XPOMOCOMHbIE Ha0Opbl. Xpomatusl. Lluronornueckue
OCHOBBI PA3MHOXEHUS U UHIUBUIyAIbHOTO PA3BUTHS OPraHU3MOB.

Henenue knetku — Muto3. Ctaauu Murto3a. IIponecchl, mpoucxoaaiiue Ha pa3HbIX CTaIUusAX MUTO3A.
buonornueckuii CMbICII MUTO3A.

IIporpammupyemasi rudesb KIETKH — alomnTo3.

®opMbI pa3MHOKEHHUS OPraHU3MOB: O€CToI0€e U 1MoJIoBoe. Bupl 6€Cronoro pa3MHOKEHHUS: IeIEHUE
Ha/IBOE, TOYKOBAHWE OJHO- W MHOTOKJIETOYHBIX, CIIOPOOOpa30BaHUE, BETETATUBHOE pa3MHOXCHUE.
HckyccTBeHHOE KIIOHMPOBAHUE OPraHU3MOB, €70 3HAUEHUE JJIS CEJIEKIIUH.

[TooBoe pa3MHOMXKEHHE, €r0 OTIUYHUS OT OECIOJI0TO.

Meiios. Craauu metiosa. [Iporneccsl, mpoucxoasimuye Ha cTaausx Meiosa. [loBenenrne XxpoMocoM B
Meno3se. KpoccrnHrosep. bruosmornueckuii CMbICI M 3HaYEHUE MEH03a.

["ameTorenes — mporecc 00pa3o0BaHMs MOJIOBBIX KJIETOK Y )KUBOTHBIX. [10JIOBEIE Kee3bl: CEeMEHHUKA
n smuHukd. OOpa3oBaHWE M PAa3BUTHE IOJIOBBIX KIETOK — TramMeT (CIepMaTo30u[, SIMICKIEeTKA) —
criepMaroreHe3 u oBorenes. OcoO0EHHOCTH CTPOEHUS AHWLEKIETOK U criepMaTo30u10B. OII0J0TBOPEHHUE.
[TapTenorenes.

WnauBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpHOHanbHOE pa3BUTHE (dMOpHOreHe3). Tambl
SMOpPUOHAJIBHOTO PAa3BUTHS y TO3BOHOYHBIX MKUBOTHBIX: JpOOJIEHUE, TacTpyJslus, OpPraHOreHes.
[ToctomMOproHanbHOEe  pa3BuTHE. TUNBI  MOCTAMOPHOHAIBHOTO  PAa3BUTHS:  MPSMOE, HENPSIMOE
(inumHOYHOE). BiausiHue cpepl Ha pa3BUTHE OPraHU3MOB, (PAKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOKIEHHBIE
YpPOJICTBA.

Poct u pa3zButue pacrenuil. OHTOreHe3 IBETKOBOTO PaCTEHUS: CTPOCHUE CEMEHU, CTaINH Pa3BUTHUS.

JdemoncTpaumnu:

Tabnuie! u cxeMbl: «DOPMBI pa3MHOKEHHS OPTaHU3MOBY, «JIBOWHOE OTUIOJOTBOPEHHUE Y IIBETKOBBIX
pacTeHuit», «BereratuBHOE pa3MHOKEHUE PACTeHUI, «Jlenenne kineTku 0akrepuin», « CTpOCHHE MOJIOBBIX
KIeTok», «CTpoeHue xpoMocoMebly», «Knetounsni nukm», «Pemmmkanus [IHK», «Mutoszy», «Menos»,
«IIpssmoe u HenpsiMoe pa3BUTHE», «['aMeTOreHe3 y MJIEKONUTAOIINX U Yel0BeKa», «OCHOBHbBIE CTaIUU
OHTOTEHE3a».

O6opynoBaHue:  MHUKpPOCKOIN,  MHKpompemnaparbl  «CriepMaTo30upl  MIIEKOIUTAIOIIETOY,
«nneknerka muekonuTaromero», «KaprnokuHes B KIeTKax KOpellKa JyKa», MarHuTHash MOJENb-
anmukanus «Jlenenne xkinetkny», moaens JTHK, monens meradasHoit XpoMOCOMBEI.

JlaGopaTopHble H IpaKTH4YecKue padoThbi:

JlaboparopHas padota Ne 3. «HaGmronenne MuTo3a B KIIETKaX KOHUYMKA KOPEIIKa JIyKa Ha TOTOBBIX
MHKpOIIpenaparax.

JlaboparopHas pabota Ne 4. «M3ydyeHne CTpoeHHs MOJIOBBIX KJIIETOK Ha TOTOBBIX MUKPOIIpernapaTaxy.

Tema 6. HacjieacTBeHHOCTh M U3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amauu reHeTuku. VcTopust pa3BUTUs T€HETUKU. Poib LUTOJNIOTHH M SMOPHOJIOTUU B
CTaHOBJIEHUM T'€HETUKH. BKIilaJ pocCHUCKUX U 3apyOeKHBIX YYEHBIX B pPa3BUTHE T'€HETUKU. MeTOHbI
TeHETUKH  (TUOPHUIIONIOTUYECKUHM, IUTOTEHETHYECKUH, MOJIEKYISIpHO-TeHeThudeckuil). OCHOBHbIE
TF€HETUYECKUE MOHATUA. ['eHeTnuecKkass CHMBOJIMKA, UCIIOJIb3yEeMasl B CXeMaX CKpelMBaHUM.

3aKOHOMEPHOCTH HAaclleJIOBaHUs TMPU3HAKOB, ycTaHoBIeHHble [. Mennenem. MonoruOpuaHoe
CKpelllMBaHHEe. 3aKOH eIUHO00pasusi THOpHUIOB mepBoro nokosieHus. [IpaBuno nomuHupoBaHus. 3aKOH
pacuieruieHus npu3HakoB. ['unoresa unctotel ramer. [loHOE M HENOJIHOE JOMUHUPOBAHUE.

JluruOpuaHoe cKpelmuBaHue. 3aKOH HE3aBUCUMOTO HACJIeOBaHHS MPU3HAKOB. Llutorenernueckue
OCHOBBI  JUTHOPUIHOTO  CKpelluMBaHWsA.  AHajgu3upymolmee  CcKpemmuBaHue.  Vcmosb3oBaHue
AHATM3UPYIOIIETO CKPEIIMBAHUS TS ONIPEACTICHHsI T€HOTHUIIA OCOOH.

CuerieHHOe HacineoBaHue mpusHakoB. Pabota T. Moprana no cuenjieHHOMY HacleJOBAaHHUIO TEHOB.
Hapyiienue cuernieHrs reHoB B pe3yJibTaTe KPOCCUHTOBEpA.

XpOMOCOMHAsI TEOPUS HACIEICTBEHHOCTH. [ eHeTHUeCKne KapThl.

I'enernka mnosa. XpOMOCOMHOE ONpEAENIeHHE TMoja. AYTOCOMBI U IOJOBBIE XPOMOCOMBI.
['omorameTHsle U rereporaMeTHble opraiu3Mel. HaciienoBanue npu3HaKoB, CIEIUVIEHHBIX C MTOJIOM.

N3menunBocTh. Buabl HM3MEHYMBOCTH: HEHACIEACTBEHHAs M HacieacTBeHHas. Ponb cpenbl B
HEHACJIEJICTBEHHOM M3MEHYMBOCTH. XapaKTepUCTUKA MOIU(PUKAIIMOHHON N3MEHUNBOCTH. BapranroHHbIN
psn u BapuanronHas kpuBas. Hopma peakuuu npusnaka. KonudyecTBeHHbIE M KaueCTBEHHbIE IPU3HAKU U
ux HopMa peakiuu. CBoiicTBa MOIU(PUKAITMOHHON H3MEHYUBOCTH.

6




HacnencTBeHnHas, WiiM reHOTUNIMYECKAs, U3MEHUYMBOCTh. KOMOMHATUBHAST MN3MEHUUBOCTh. Meiio3 u
MOJIOBOM MpoOIleCC — OCHOBAa KOMOWHATMBHOM W3MEHYMBOCTH. MyTanMOHHAas W3MEHYHUBOCTb.
Knaccudukanuss Myramnmii: TEHHBIE, XPOMOCOMHBIC, T'e€HOMHBIE. YacToTa W NPUYUHBI MYTaIUi.
Myrarennsie (pakTopbl. 3aKOH TOMOJIOTUYECKUX PAIOB B HacieACcTBeHHOU n3MenunBocT H. 1. BaBuiosa.

BHesniepHas Hacae1CTBEHHOCTh U U3MEHUUBOCTbD.

I'eneruka uyenoBeka. Kapuotun uenoBeka. (OCHOBHbIE METOJbl T€HETUKHM  4YEJIOBEKA!
reHeaOrnYeCcKuil, ONM3HELOBbIN, LUTOT€HETUYECKUH, OMOXMMUYECKUI, MOJIEKYISPHO-TE€HETUYECKHI.
CoBpemMeHHOE OIpe/IesIeHEe TeHOTUIIA: IOJTHOT€HOMHOE CEKBEHUPOBAaHUE, FTEHOTUITUPOBAHUE, B TOM YHCIIE
¢ momomieio [IIIP-anmanu3a. HacnencTtBeHHbIe 3a00JICBaHUS YEJIOBEKA: TECHHBIC OOJIC3HHW, OOJIC3HH C
HAaCJIEACTBEHHON MPEApPacoIOKEHHOCThI0, XPOMOCOMHBIE OoJie3HH. CoMaTH4yecKue W TEeHEpaTHBHbBIC
mytanud. CTBOJIOBBIE KJICTKHU. [IpUHIIUIIBI 3I0pOBOTO 00pasa >KWU3HH, JUATHOCTHUKH, MPOQPHIAKTUKA H
JICYEHUsl TeHEeTHYECKUX OoJie3Held. MeauKo-reHeTUYeCKOe KOHCYIbTUPOBAaHUE. 3HaUYCHUE MEIULIUHCKOMN
TCHETUKH B MPEJIOTBPAIICHUH 1 JICUCHUN TeHETUYECKUX 3a00JIEBaHHI YeOBEKa.

JdemoHncTpaumnu:

Hoptpetst: I'. Mennens, T. Mopras, I'. ne ®pus, C. C. Yersepukos, H. B. Tumodeen-PecoBckuii,
H. W. BaBunos.

Tabauiel U cxembl: «MOHOTUOPUIHOE CKPEIIMBAHUE M €r0 IIUTOr€HETUYECKash OCHOBaY, «3aKOoH
pacilernyieHus] M ero IUTOreHEeTUYecKass OCHOBa», «3aKOH UHUCTOTBI Tamer», «JlurubpuaHoe
CKpelrBaHuey, «Llutomornueckue 0CHOBbI AUTMOPUIHOTO CKpelIMBaHuMY, «Melio3», «B3aumoneiicteue
aIJIENIbHBIX TEeHOB», «l eHeTHdecKkue KapThl PACTEHUM, JKUBOTHBIX U ueJOBeKa», «l'eHeTuka moJay,
«3aKOHOMEpPHOCTH HaClIeZJIOBaHUs, CIIETNIEHHOTO C MOJ0M», «KaprnoTHIIbl 4eoBeKa 1 )KUBOTHBIX», « Buabl
M3MEHYUBOCTHY, «MoaudukanroHHas W3MEHYMBOCTHY, «HacnemoBanue pesyc-gakropa», «l'eHeTmka
IpyII KpoBu», «MyTallMOHHAsI U3MEHYUBOCTbY.

O6opynoBanue:  Mojenu-anmuiikauuu — «MoHorubpuaHoe — ckpemuBaHue»,  «HemomHoe
JOMHHUpOBaHHe», «JlurubpugHoe ckpemuBaHue», «llepekpéct XpomMocoM», MHUKpPOCKON H
MHUKporpenapat «/[po3odunay (Hopma, Mmyranuu (GOpMbI KPBUIBEB U OKpacku Tena), repdapuii «I opox
ITIOCEBHOM.

JlaGopaTopHble M IpaKTH4YecKue padoThbi:

JlaGopatopnass pab6ota Ne 5. «M3ydeHuwe pe3yabTaTOB MOHOTHOPUIHOTO ¥ JAUTHOPHIHOTO
CKpEILMBAHUS Y IPO30(UIIBI HA TOTOBBIX MUKpOIpEnapaTaxy».

JlaGopatopnass pab6ora Ne 6. «M3ydenne MoauUKAITMOHHOW HW3MEHYUBOCTH, I10CTPOCHHUE
BAPUALIMOHHOTO Psifia U BapUALMOHHOW KPUBOI».

JlaboparopHas pabota Ne 7. «AHanu3 myranuil y Apo30¢Guiibl Ha TOTOBBIX MUKPOIIpEnapaTaxy.

[IpakTueckas pabota Ne 2. «CocTaBiieHre U aHATN3 POJOCIOBHBIX YEIIOBEKaY.

Tema 7. Cesnexuusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cerneknus Kak HayKa W MpolLecc. 3apoxkIECHUE CeNICKIMU U JoMecTukanus. Yuenue H. M. BaBuioa
0 LEHTPax MPOUCXOXKACHUS U MHOT000pa3us KyJbTYypHBIX pacTeHui. LIeHTpbl MpOoUCXOKASHHUS JOMAITHUX
XKUBOTHBIX. COpT, MOpOIa, IITAMM.

CoBpeMeHHbIE METO/IbI CeNeKInU. MacCOBBIN U MHAUBUAYATbHBIA OTOOPHI B CENIEKIIUN PACTCHUN U
KUBOTHBIX. OlleHKa JKCTepbepa. bim3kopolcTBEHHOE CKpelmuBaHHe — WHOpUAMHT. Yuctas ITUHMUSL.
CkpemuBanue uucTthix nuHUi. ['etepo3uc, unm rubpuanas cuia. HepoacTBeHHOE CKpellMBaHUE —
ayropuauar. OtnanéHHas ruOpuguzanus U e€ ycnexu. VCKycCTBEHHBI MyTareHe3 W IMOJIy4eHUE
MOJMIUIOUJOB. JIOCTHXKEHUS CENEeKIUN PACTEHUH, )KUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHomnoruss kKak oOTpacib MOpPOM3BOACTBA. ['eHHas WHXKEHepUs. OTambl  CO3/aHUS
pexomOunantHoit JIHK u TpancreHHsix opranm3moB. Kinerounas mmxkeHepus. KieTouHble KymbTypHI.
MuKkpoKIIOHaIBbHOE pa3MHOXEHUE pacTeHuil. KnonupoBanue BBICOKOIIPOTYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHMU3MOB. DKOJOTHYeckre U studeckue mpodiembl. MO — reHeTruuecku
MOAU(PHUIIMPOBAHHBIE OPTAHU3MBI.

JleMoHCTpamu:

Ioptpersl: H. Y. BaBuios, 1. B. Muuypun, I'. /1. Kapneuenko, M. @. l1BaHoB.

Tabnuiel U cxembl: kKapta «lleHTpBl MPOUCXOKACHUS U MHOTOO0Opa3usi KyIbTYPHBIX PACTCHHIIY,
«[Topoapl JOMamIHUX >KUBOTHBIX», «CopTa KYyIbTYpPHBIX pacTeHui», «OTnanéHHas THOpHAMU3AIHIY,
«Paboter akanemuka M. ®@. MBanoBay, «l[lonummonnus», «O0bekThl OnOTEXHONOTHMY», «KieTodHble
KyJIbTYpbI U KJIOHUpOBaHUE», «KOHCTpyrpOBaHUE U MEPEHOC T€HOB, XPOMOCOM.
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O6opynoBaHue: MY KU IJIOJI0OB U KOPHEIUIOAOB IUKHUX (DOPM U KYIbTYPHBIX COPTOB PACTCHHUU,
repOapuii «CelbCKOX03SHCTBEHHBIC PACTCHUSD».

JlabopaTopHble U NPAKTHYEeCKHE PadoThI:

Okckypeusi «OCHOBHBIE METOJABI W JOCTHIKCHUSI CEJICKIMM PACTEHUHW U IKUBOTHBIX (HA
CEJICKIIMOHHYIO CTaHIIUIO, TNIEMEHHYIO0 ()epMy, COPTOUCIIBLITATEIBHBIA YIaCTOK, B TEILUTHYHOE XO3SHUCTBO,
1a00paTOPHIO arpOYHUBEPCUTETA HITH HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBosronOHHAsA OHOJIOTHS.

[IpeanochlIku BO3HUKHOBEHHS JBOJIIOIMOHHOW TEOPHUH. DBOJIIOIMOHHAS Teopus U €€ MECTO B
onosornu. BriusiHuE SBOIOIMOHHON TEOPUU HA PA3BUTHE OMOJIOTUH U APYTHX HAYK.

CupnerenbctBa 3Botonuu. [lageoHTosiornyeckue: NOCIEN0BATENbHOCTh MOSIBICHHUS BHJIOB B
MAJIGOHTOJIOTUIECKOH JIeTonurcH, iepexoaubie Gpopmel. broreorpaduyeckne: cXoaCTBO U pazinuuue GpayH
1 (0p MaTepuKoB U OCTPOBOB.

OMOpHOJIOTMYECKHE: CXOJCTBA U pPa3iIuyusi SMOPHOHOB pa3HBIX BHUJOB I03BOHOYHBIX.
CpaBHUTEIIbHO-aHATOMUYECKHE: TOMOJIOTHYHbIE, AHAJOTHYHbIE, PYJUMEHTAPHBIE OpPraHbl, ATaBU3MBI.
MouiekynsapHO-OMOXUMUYECKHUE: CXOJICTBO MEXAHU3MOB HACJIEICTBEHHOCTH M OCHOBHBIX METa00JINYECKIX
IIyTE€N y BCEX OPraHU3MOB.

OpomormonHas Teopus Y. JlapBuna. [Ipennocsiiku BOSHUKHOBEHHS JapBUHU3MA. [IBHKYIIIHE CHITbI
BOMIONIMKM  BUJOB 1o [lapBuHy (M30BITOYHOE pa3MHOKEHHME TIPU OrPAHMYEHHOCTH PECYpCOB,
HeompeAenéHHass H3MEHYUBOCTh, 00ph0a 3a CyIIECTBOBAHKE, €CTECTBEHHBIN O0TOOD).

Cunrernueckas teopust 3Bosronnu (CTD) u €€ OCHOBHBIE MOJIOKEHHUS.

MuxkposBotorus. [Tomysaius Kkak equHIIa BUAA U 3BOJIOLUH.

JBuxymue cuibl (¢dakTopbl) SBOMIONUM BHJIOB B Hpupoje. MyTalMOHHBIM Mpoluecc U
KOMOMHATHBHAsI U3MEHUYUBOCTh. [lonmymsiimoHHbIe BOJHBI U Apeiid reHoB. M3onsnus u Murparusi.

EcrecTBennsIit 0TOOp — HanpaBisomuid GakTop sBoonnn. PopMbI €CTECTBEHHOTO 0TOOPA.

[IpucmocoO6aeHHOCT, OPraHM3MOB KaK pe3yibTaT dBoJiomuu. [Ipumepbl mnpucnocoOieHuit y
OpraHu3MoB. ApoMOP(O3bl U UINO0AAATITAIIUH.

Buna u Bunoo6pazoBanue. Kpurepun Buma. OcHoBHBIE (pOpMBI BUI000pa30BaHus: reorpaduaeckoe,
9KOJIOTMYECKOE.

Makpossomtorusi.  Dopmbl  sBostonMu:  (puiIeTHYECKas, IUBEPreHTHas, KOHBEpreHTHas,
napajuiensHas. HeoOpatuMocTh SBOMTIOIHH.

[IpoucxoxxaeHre OT HeCHeHalIN3UPOBaHHBIX MpeaAkoB. I[Iporpeccupyromas crneunamu3anus.
AnantuBHas paguaius.

JdemoncTpaumnu:

IMoprpetsl: K. JIunneit, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K. M. bap, 3. I'ekkens, O.
Miromiep, A. H. CeBepios.

Tabauiel u cxembl: «Pa3BuTHE OpraHUYecKOro Mupa Ha 3emie», «3apOoJbIIH MO3BOHOYHBIX
KUBOTHBIX», «Apxeontepukc», «Dopmbl OOpbOBI 3a cyliecTBOBaHHE», «EcTecTBeHHBIN 0TOOP»,
«Muoroobpa3zue copToB pacTeHui», «MHoroodpazue nopo1 >KUBOTHBIX», «[lonmynauuny, «MyTalmoHHas
U3MEHUYUBOCTBY, «Apomopdo3er», «Manmoamantamum», «OOmas aereHepauus», <«JIBuxyiue Cuibl
spomonuny, «Kapra-cxema wmapmpyra nyremectsus Y. [lapsuna», «boppba 3a cyliecTBOBaHUEY,
«[Ipucnocobnennocts  opranusmoBy», «l'eorpaduyeckoe  BuUIOOOpazoBaHUE», «IKOJIOTHUECKOE
BHUJI000Pa30BaHUEY.

O6opynoBaHue: KOJUIEKIMS HACEKOMBIX C Pa3UYHBIMU TUIIAMU OKPACKH, HAOOp IJIOJIOB U CEMSH,
koJutekius «[IpuMepsl 3alTUTHBIX MPUCTIOCOOIEHUM y KUBOTHBIX», MOJeNb «OCHOBHBIE HaIpaBlICHUS
3BOJIIOLIUNY, 00bEMHAsE Mo1eNb «CTpOEHHE TOJIOBHOTO MO3Ta O3BOHOYHBIX).

buoreorpaduueckas kapra mupa, xoyekius «DopMbl COXPaHHOCTH MCKOTAEMbBIX >KMBOTHBIX U
pacTeHuii», MoJenb anmmukanus «llepekpéct xpoMmocomy, BiIakHbIe Tpenapatsl «Pa3BuTre HACEKOMOTOY,
«Pa3BuTHe IATYIIKIY, MUKpoOTpenapar «Jpo3oduna» (Hopma, MyTaruu GOpMBI KPBLITBEB U OKPACKH TETA).

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JIabopatopHnas padota Ne 1. «CpaBHeHHE BHIOB 110 MOP(HOIOTHIECKOMY KPUTEPUIO».

JlaGopatopHast pabora Ne 2. «OnucaHue NPUCHOCOOJIEHHOCTH OpraHu3Ma U €€ OTHOCHTEIHHOTO
XapakTepay.




Tema 2. Bo3HMKHOBeHMe M pa3BUTHE ’KU3HU Ha 3emJie.

JloHayuHble IPEJICTABICHUS O 3apOXKICHUM KU3HU. HaydHble runore3sl BOSHUKHOBEHMS! KU3HU Ha
3emie: abuoreHes M maHcnepMusi. XUMUAYECKast 3BOIOLUSA. AOMOTEHHbII CUHTE3 OPraHNYEeCKUX BEIECTB
13 HEOPraHMYEeCKUX. DKCIEPUMEHTAIbHOE MOATBEPKICHIUE XUMUYECKON 3Boony. HavyanbHble 3Tarsl
Oouonornyeckoit sBomonuu. Iunoresa PHK-mmpa. @opmupoBanune MeMOpaHHBIX CTPYKTYp H
BO3HMKHOBEHHUE NIPOTOKJIETKU. [lepBble KineTku 1 ux 3Bostonusi. @opMupoBaHHE OCHOBHBIX IPYIII KHUBbIX
OpraHu3MOB.

PazButne xu3nu Ha 3emie 1o spam U nepuongaM. Karapxeil. Apxeiickas U MpoTepo30KcKas dpbl.
[Taneo3oiickass 2pa u €€ TEpUOIbl: KEMOPUNCKHUM, OPJAOBUKCKUM, CHIYPUHUCKHUI, JIEBOHCKHUH,
KaMEHHOYT OJIBHBIN, IEPMCKHM.

Me3o30iickas 3pa 1 €€ epruoabl: TPUACOBBIN, FOPCKHIL, MEJIOBOM.

Kaiino3oiickas spa u €€ nepuoapl: MaJI€OreHOBbI, HEOT€HOBBIN, AHTPOTIOT€HOBBIM.

XapakTepucTUka KiuMaTa W Te0JOrMueckux mporieccoB. (OCHOBHbIE 3Tambl  ABOJIIOLUU
PacTUTENBLHOTO M KMBOTHOTO MHupa. ApoMopdo3bl y pacTeHud M KUBOTHBIX. IlosiBieHue, pacuser u
BBIMUPaHUE TPYIII KUBBIX OPraHU3MOB.

Cucrema OpraHM4ecKoro MHpa Kak oTpaxkeHue 3BOIOIMU. OCHOBHBIE CUCTEMAaTUYECKHE TPYIIIIbI
OpraHU3MOB.

OBOJIIOLMS YeJoBeKa. AHTPOIOJIOTHS KaK Hayka. Pa3BuTue npeacTaBieHUN O MPOUCXOKJIECHUU
yenoBeka. MeTtonpl u3ydeHHs aHTpororeHe3a. CXoAcTBa M pa3iyMsl 4YeJOBEKA U JKUBOTHBIX.
CucremaTHueckoe MoJI0KEHUE YeI0BeKa.

JBuxymue cuibl (pakTopsl) aHTpororeHesa. HacrnencTBeHHass M3MEHUYMBOCTh M €CTECTBEHHBIN
otOop. Ob1ecTBEeHHBIN 00pa3 )KU3HH, U3TOTOBJICHUE OPYAUN TPY/AA, MBIIIJICHUE, PEUb.

OcCHOBHBIE CTaJUM M BETBU SBOJIIOIMM YEJIOBEKAa: aBCTPAJONMHUTEKH, YenoBek ymenbid, YenoBek
MPAMOXO 1AM, YeToBEK HeaHepTaabCKuil, UenoBek pa3yMHbIi. Haxo1K1 HCKOITaeMbIX OCTATKOB, BpPEMS
CYIIIECTBOBaHUS, 00JACTh PACTIPOCTPAHEHHS, 00HEM TOJIOBHOTO MO3Ta, 00pa3 KU3HHU, OPY/IHSI.

Uenoseueckne packl. OCHOBHBIE OOJBIIME pachl: €BpOINEOWaHas (€BpaswiicKas), Herpo-
aBCTpaJIOUTHAS (’xBaTropHuaNbHA), MOHTOJIOUHAS (a3uaTcko-aMepUKaHCKas). UepThr
MPUCTIOCOOJIEHHOCTH TPEICTaBUTENeH YeJIOBEUECKHX pac K YCIOBUSAM CyHIECTBOBaHHUS. EIuMHCTBO
yenoBedyeckux pac. Kputuka pacuszma.

JdemoHncTpaumnu:

IMoptpetsr: ®. Penu, JI. [Tactep, A. . Onapun, C. Muinep, I'. FOpu, Y. lapBuH.

Tabauibl u cxembl: «Bo3nukHoBeHne COJHEUHOM CUCTEMbl», «Pa3BUTHE OpPraHUYEecKOro MHUpPay,
«PactutenbHas kietka», «KuBoTHas kietka», «IIpokapumoruueckas kietkay, «CoBpeMeHHas cucTeMa
OpraHMuYecKoro mupay», «CpaBHEHHE AHATOMHYECKUX YEepT CTPOCHMsS YelOBEKa M 4eIOBEKOOOpa3HbIX
00e3bsiH», «OCHOBHBIE MeCTa MaJCOHTOJIOTMYECKUX HAXOJOK IPEIKOB COBPEMEHHOTO YeJIOBEKay,
«[peBHueiiue moan», «/Ipesuue moan», «llepBbie coBpeMeHHbIE JTI0ANY», «HenoBeueckue pach».

Ob6opynoBanue: Mmymspku «lIpoucxoxkaenue denoBekay (OIOCTHI aBCTPAIONUTEKA, MUTEKAHTPOIA,
HeaHepTaliblla, KPOMAHbOHIIA), CIETIKH WU U300paKEHUSI KAMEHHBIX OPYAHM MepBOOBITHOIO YelOBEKa
(xamMHU-"OTIIIEpPHI, pyOMIIa, cCKpebia), reoxpoHosiornyeckas Tabnuma, Kouiekus «PopMbel COXpaHHOCTH
MCKOIAEMBIX )KUBOTHBIX M PACTCHHID.

JlaGopaTopHble M IPaKTHYeCKHE PadoThI:

[Ipaktnueckas pabora Ne 1. «l3yueHue HCKOMAeMbIX OCTATKOB PACTEHMM U >KMBOTHBIX B
KOJUIEKIIHSIX).

OKcKkypcusi «OBOJIIOLUS  OpPraHMYeckoro Mupa Ha 3emie» (B €CTeCTBEHHO-HAay4HbIH WiIH
KpaeBeIuecKuil My3eil).

Tema 3. OpranusmMsbl H OKpPYKaloIas cpeaa.

OKojorus Kak HaykKa. 3aJaud M pasfesibl DKOJIOTMH. MeTOolbl SKOJIOTHYECKMX HCCIEA0BAHUM.
DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YENIOBEKA.

Cpenpl 0OuTaHUsS OPraHU3MOB: BOJIHAs, HA3€MHO-BO3/IyIIIHAs, TOYBEHHAs, BHYTPHOPTaHU3MEHHAS.

Okonornyeckue pakropsl. Kaccudukanus sxosiornueckux GpakropoB: abMOTHUECKUE, OUOTHYECKHE
U aHTpOIOreHHbIe. JleCTBHE IKOJIOTHYECKUX (DAKTOPOB Ha OPTaHU3MBI.

AbuoTtnueckue (hakTophl: CBET, TeMIepaTypa, BiIaxHocTb. Poromepuoausm. Ilpucnocobnenus
OpPraHu3MOB K JIeMCTBUIO abHOTHYECKHX (PAaKTOPOB. bronornueckre puTMsl.




buotnueckue ¢aktopsl. Bumel OMOTHYECKMX B3aUMOACWUCTBUI: KOHKYPEHIIMS, XHUIIHUYECTBO,
cumbuo3 u ero ¢Qopmel. IlapazuTusm, koomepamus, MyTyajau3M, KOMMEHCAJIH3M (KBapTHPAHCTBO,
HaXJICOHMUYECTBO). AMEHCAIM3M, HEUTpalM3M. 3HAuYeHHE OWOTHYECKUX B3aMMOJCHCTBUH s
CYIIECTBOBAHMS OPIaHU3MOB B IPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKHU MOmNyasiuuu. OCHOBHBIE MOKa3aTead MOIMYJISUN: YUCIECHHOCTD,
IUIOTHOCTD, POXKAAEMOCTh, CMEPTHOCTb, IPUPOCT, MUTpALHs. [IMHaMUKa YUCICHHOCTH HOMYJISIIUUA U €&
perynsauus.

JdemoHcTpaumnu:

Hoptpetsi: A. I'ym6onbar, K. @. Pynbe, O. ['ekkenb.

Tabmuuer u cxemsl: kapta «[Ipupomubie 30HBI 3emim», «Cpenbl OOUTaHUS OPraHU3MOBY,
«Doronepuoausmy, «llomymsanuny, «3aKOHOMEPHOCTH POCTAa YUCIEHHOCTH MOMYISIUNA HH(Y30pUu-
Typenbkmny, «[Iumesbie memmy.

JlabopaTopHble U NPAKTHYECKHE PadOThI:

Jlabopatopnast pabotra Ne 3. «Mopdonorudeckue OCOOEHHOCTH PACTEHUHA W3 Pa3HBIX MECT
oOUTaHUDY.

JlabopaTtopHnast pabota Ne 4. «BiausiHue cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJIEYCa.

[Tpaktuueckas padota Ne 2. «[loacu€t mIOTHOCTH MOMYJSALUA pa3HBIX BUJOB PACTCHUI.

Tema 4. Coo01ecTBa U 3K0JIOrHYeCKHE CHCTEMBI.

CoobmecTBo opranu3MoB — OuorieHo3. CTpyKTypbsl OMOIIEHO3a: BHJOBAsi, MPOCTPAHCTBEHHAs,
Tpoduueckas (nuiesast). Buapl-nomuHanTel. CBsi3u B OUOIIEHO3E.

Dkojoruyeckue cucreMbl (9kocuctembl). [lonstue 00 »dKocucTeMe U OHOreOLeHO3E.
OyHKIIMOHATBHBIE KOMIIOHEHTBI AKOCHUCTEMBI: IMPOIYIEHTHI, KOHCYMEHTHI, peayleHTH. Kpyrosopot
BEIIECTB M MOTOK YHEPTHH B dKocucTeMe. Tpoduueckue (MHUIIEeBbIe) YPOBHU 3KOCUCTEMBI. [IuieBpie menu
n cerd. OCHOBHbIE IOKa3aTeIM SKOCUCTEMBI: Ouomacca, MPOAYKUHUSA. OKOJIOTMUECKHE MHPaMUIbL:
MPOJIYKIIMH, YUCIEHHOCTH, Oromacchl. CBOICTBA HSKOCUCTEM: YCTOMYMBOCTDh, CAMOPETYISIUS, Pa3BUTHE.
Cyxkueccus.

[IpupomHbie  3KOCHUCTEMBI. JKOCHUCTEMBI 03€p W pPEeK. ODKOCHUCTeMa XBOWHOTO  WIH
LIMPOKOJIMCTBEHHOTO Jieca.

AHTPOTIOTEHHBIE ~ SKOCHUCTEMBI.  ATpPOdKOCHCTEMBI.  YpOoskocucTteMbl. buonornueckoe w
XO03s5IIICTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCHCTEM.

buopazHooOpazue kak (¢dakTop ycToWYMBOCTH dKocucteM. CoxpaHeHHe OHOJIOTHYECKOTO
paszHooOpasus Ha 3emuie.

VYuenue B. U. Bepuanckoro o Ouocdepe. I'panurnibl, coctaB u crpykrypa Omochepsl. Kupoe
BemecTBO M ero ¢yHknuu. OcoOeHHOocTH Omocdepsl Kak rio0anbHON SKOCHUCTEMbI. JIMHaMUYecKoe
paBHOBecHE M 00paTHas CBs3b B Ouocdepe.

KpyroBopoTbl BeliecTB 1 OUOT€OXUMUYECKUE LUKIIBI 3JIEMEHTOB (yriiepoja, a3oTa). 30HaJIbHOCTh
ounocdepbl. OCHOBHBIEC OMOMBI CYIIIH.

YenoBeuectBo B Ouocdepe 3emiid. AHTpONOreHHble H3MeHEHHs B Ouocdepe. [nodanpHbIe
9KOJIOTHUECKUE TTPOOIIEMBI.

CocymiecTBoBanue mpupoasl U yenoBedecTBa. CoxpaHeHue OMOpa3zHOOOpas3usi Kak OCHOBa
ycroiunBocTd Ouocdepbl. OCHOBa pPalMOHAIBHOTO YIPABICHUS NPUPOJHBIMH pecypcaMd U HX
ucrnoJib30Banue. J[oCTKeHrs OMOJIOTUN U OXpaHa MPUPOIbI.

JdemMoHcTpanum:

Hoptpetst: A. JIxx. Tencnu, B. H. Cykaués, B. U. Bepnaackuii.

Tabmuuel u cxembl: «[IumeBsle nemu», «buoneHo3: coctaB M CTpykTypay, «llpupoaHbie
coobmectBay, «llenu muTtanusy, «Komorndyeckas nupamuga», «buocdepa u yenopex», «IKOCUCTEMA
IIMPOKOJIMCTBEHHOIO Jieca», «IJKOCHUCTeMa XBOWHOro ieca», «buoleHo3 BomoéMay», «ArpoueHo3»,
«[IpumepHbIe aHTPONIOTEHHBIE BO3/ICHCTBUS Ha IPUPOAY», «BakHeHIIne HCTOUHUKY 3arpsi3HEHUs BO3yXa
U TPYHTOBBIX Bon», «[louBa — BakHeWIas cocraBistomias ouochepby, «DakTopsl Aerpajaluu MOUBy,
«[TapaukoBeiii 3QPexrT», «DaKkTopsl pagoaKTHUBHOTO 3arpsizHeHus Ouocdepnr», «OO0mas cTpykTypa
ouocheps», «PacnpocTpaHenue xu3Hu B Onocdepe», «O30HOBBINA 3kpaH Ouocheps», «Kpyrosopor
yriepoja B 0uocgepe», «KpyroBopoT a3ora B IpHpOJIE».

Ob6opynoBanue: Mojenb-anIumMkanus «Tunuyaple OUOIEHO3B», TepOapuil «PacTuTenbHbIE
coo01ecTBa», KoJuleKuu «buoreHo3», «BpeauTenn BaKHEHIIMX CENbCKOXO3SMCTBEHHBIX KYIBTYpPY,
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repbapuy U KOJUICKIIUM PACTCHUN M >KMBOTHBIX, MPHHAIKALINE K PAa3HBIM 3KOJIOTMUYECKHM TpyIam
onHoro Buja, Kpacnas kuura Poccuiickoit @eneparuu, n300pakeHnss 0XpaHIEMbIX BUIOB PACTCHHN U
KUBOTHBIX.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

Ne ||HaumeHnoBaHue pa3zienoB U TeEM ’ KosmmuecTBo yacos ‘ OnexrponHsie ((POBEIE)

/1 MIPOTPaMMBbI Beerol|| Kontponshsre |[[Ipaktiyeckue 00pa3zoBaTebHBIE PECYPCHI

paboThl paboThl

‘1 HBHOJIOFH;{ KaK HayKa H H H 0.5 Hhttps://m.edsoo.ru/7f410292

2 |PKuBbIE CHCTEMBI H HX https://m.edsoo.ru/7f41c292
OpraHu3aIus

3 || Xumuueckuit cocTaB u 8 1 https://m.edsoo.ru/7f41c292
CTPOCHHUE KIICTKU

‘4 H}KmHe)Jes{TeanOCTL KJICTKH H 6 H H Hhttps://m.edsoo.ru/7f410292

5 ||PasmMHOXeHHUE U 5 1 https://m.edsoo.ru/7f41c292
WHIUBHYAIbHOE Pa3BUTHE
OpraHu3MOB

6 ||HacmemcTtBeHHOCTD M 8 1.5 https://m.edsoo.ru/7f41c292
HW3MEHYHBOCTH OPraHU3MOB

7 ||Cenexuust OpraHu3MOB. 3 https://m.edsoo.ru/7f41c292
OcHOBBI OMOTEXHOIOTHH

8 |Peseprroc Bpems |1 | [ Inttps://m.edsoo.ru/7f41c292

OBUIEE KOJIMYECTBO YACOB || 34 4

I10 TTPOTPAMME

11 KJIACC

Ne|| HammeHnoBaHue pa3zieioB U ’ KommuectBo yacoB ‘ DneKTpoHHbIE (IHPPOBHIC)

n/n TEM MPOTPaAMMBbI Beero|| Konrtposbasie ||[Ipaxtiueckue o0OpazoBaresbHbIC PECyPChI

paboThI padoThI

‘1 H9BOJ'IIOI_[I/IOHH3}I OUOoJIOTHUS || 9 || “ 1 Hhttps://m.edsoo.ru/7f4lCC74

2 ||BO3HHKHOBEHHE U Pa3BUTHE 9 0.5 https://m.edsoo.ru/7f41cc74
KU3HU Ha 3emIie

3 ||Opranu3msl U OKpyKaromiasi 5 1 https://m.edsoo.ru/7f41cc74
cpena

4 ||CooOmiecTBa U dxonoruyeckue | 9 https://m.edsoo.ru/7f41cc74
CHCTEMBI

‘5 HPe3epBHoe BpeMs || 2 || “ Hhttps://m.edsoo.ru/7f41CC74

OBUIEE KOJIMYECTBO YACOB| 34 2.5

I1O ITPOI'PAMME
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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
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

IIOYPOYHOE INTAHUMPOBAHUE
10 KJIACC

Ne
n/n

JaTta

Tema ypoka

KoJsinuectBO 4acos

JJIeKTpOHHbBIE LU POBbIE
06pa3oBaTesIbHbIE PECYPChI

KoHTpoJsibHBIE

paboThl

[IpakTH4eckue
paboThl

Buosioruga B cucreme
HayK

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

MeTo/ bl NO3HAHUS
YKUBOU MIPUPOABIL.
[IpakTHueckas paboTa
Ne 1 «<Mcnosib30BaHuE
Pa3/IMYHBIX METO/IOB
pU U3y4YEeHUH
OUOJIOTUYECKUX
00BEKTOB»

0.5

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

BuoJiornueckue
CHUCTEMBI, IPOLECChI U
MX U3y4yeHue

https://m.edsoo.ru/863e6564

XUMHUYECKHM COCTaB
KJeTKU. Boja u
MUHepaJibHbIE COJIU

https://m.edsoo.ru/863e674e

Benku. Coctas u
CTpOeHHe O6eJIKOB

https://m.edsoo.ru/863e6b72

®epMeHTbl —
6uoJsiorn4yecKrue
KaTaJu3aTophl.
JlabopaTopHas paboTa
Ne 1 «M3yyeHue
KaTaJUTHUYeCKON
aKTUBHOCTH
dbepmeHTOB (Ha
npuMepe aMuJiasbl UJIU
KaTaJsiasbl)»

0.5

https://m.edsoo.ru/863e6b72

‘YFﬂeBOL[bI. Jlunuabl

“https://m.edsoo.ru/863e6870

HykyienHOBbIE
KUCJA0ThL. ATD

https://m.edsoo.ru/863e6d5c

HcTopus 1 MeTOobI
V3y4YeHUs KJIEeTKU.
KneTo4yHas Teopus

https://m.edsoo.ru/863e6e88

10

KneTka kak eJ0CTHadA
’KHBad CUCTEMaA
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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
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88

11

CtpoeHue
3YKapHUOTHUYECKOU
KJ1eTKU. JlabopaTopHas
pa6oTta N2 2 «M3ydyeHue
CTPOEHU KJIETOK
pacTeHUH, KUBOTHBIX,
rpu6OB 1 OaKTepUU MO,
MHUKPOCKOIIOM Ha
rOTOBBIX
MUKpoOIpenapaTax U Uux
ONMCaHUe»

0.5

https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c

12

OOMeH BelecTB UJIH
MeTab0JIM3M

https://m.edsoo.ru/863e766c¢

13

doTocuHTe3s.
XeMoOCHUHTE3

https://m.edsoo.ru/863e7c98

14

JHepreTU4eCcKUuu
obMeH

https://m.edsoo.ru/863e7aae

15

JKn3HeHHBbIN UK
KJIeTKU. [lesieHUEe
KJeTKHU. MUTO3.
JlabopaTopHas paboTa
Ne 3 «Ha6sironeHue
MMTO3a B KJIeTKaxX
KOHUYMKA KOpelllKa JyKa
Ha roTOBBIX
MUKponpenapaTax»

0.5

https://m.edsoo.ru/863e7dc4

16

BuocuHTes 6eJsika.
Peakijysi MAaTpU4HOTO
CUHTEe3a

https://m.edsoo.ru/863e796e

17

TpaHcaauusa —
OMOCHUHTE3 OeJIKa

https://m.edsoo.ru/863e796e

18

HeksieTo4yHble GOpMBI
YKU3HHU — BUPYCHI

https://m.edsoo.ru/863e7540

19

®opMbl pa3MHOKEHHUS
OpTraHU3MOB

https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e

‘Meﬁos

“https://m.edsoo.ru/863e7f4a

21

O6pa3oBaHuE U
pa3BUTHE N10JI0BbIX
KJIETOK.
OmsiofoTBOpEHUE.
JlabopaTopHas paboTa
Ne 4 «h3yyeHue
CTPOEHMUS MOJI0BBIX
KJIETOK Ha TOTOBBIX
MUKpOIpenapaTax»

0.5

https://m.edsoo.ru/863e81b6

22

WupuBuayanbHOe
pa3BUTHUE OPraHU3MOB

https://m.edsoo.ru/863e8436
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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
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

23

['eHeTHMKa — HayKa o
HacJIeJCTBEHHOCTH U
V3MEHYUBOCTU

https://m.edsoo.ru/863e86f2

24

3aKOHOMEpPHOCTH
HacJiel0BaHUA
IPH3HAKOB.
MoHorub6puaHoe
CKpellluBaHUe

https://m.edsoo.ru/863e8878

25

JurubpupHoe
CKpelllMBaHUe. 3aKOH
HE3aBUCUMOT0
HacJe0BaHUA
IPU3HAKOB

https://m.edsoo.ru/863e89a4

26

CuenJyieHHOEe
HacJie/joBaHUe
PHU3HAKOB.
JlabopaTopHas paboTa
Ne 5 «M3yyenue
pe3yJibTaToB
MOHOTHOPUHOTO U
JUTHOPHUIHOTO
CKpelluBaHUsA y
JIpo30dUIbI HA
rOTOBBIX
MHUKpOIpenapaTax»

0.5

https://m.edsoo.ru/863e8c60

27

'eHeTHKa moJia.
HacnepoBanue
NPU3HAKOB,
CLIEIJIEHHBIX C IT0JIOM

https://m.edsoo.ru/863e8c60

28

M3MeHYUBOCTb.
HenacnencrBenHas
M3MEHYUBOCTbD.
JlabopaTopHas paboTa
Ne 6. U3y4yeHue
MoAMUKALIMOHHOHU
VM3MEHYHMBOCTH,
OCTPOEHUE
BapHUaLMOHHOTO psJia U
BapUalMOHHOU
KpPUBOW»

0.5

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

29

HacnepcrBenHas
M3MEHYUBOCTbD.
JlabopaTopHas paboTa
Ne 7. «<AHanu3 MyTauuu
y ipo30dubl Ha
rOTOBBIX
MUKpOIpenapaTax»

0.5

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

‘FeHeTI/IKa 9yeJioBeKa

‘https://m.edsoo.ru/863e8d78

31

Pe3epBHbIN YPOK.
00606111eHHE IO TEME
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https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
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

«HacneactBeHHOCTD U
U3MEHYHUBOCThb
OpraHu3MOB»

32

Cesieku M KaK HayKa U
nporuecc

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

33

MeTo bl U JOCTHXKEHUS
CeJIEKIIMU paCTeHUH U
»KHBOTHBIX

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

34

BuoTtexHosioruga Kak
0TpacJ/ib NPOMU3BOACTBA

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

34

OBIIEE KOJIMYECTBO YACOB
[10 TIPO'PAMME

11 KJIACC

Ne
n/n

JaTta

Tema ypoka

KoaunyecTBo yacoB

JyieKTpOoHHBIE U pPOBbIE
ob6pasoBaTesIbHble PeCypChl

KoHTposibHBIE
paboThl

[IpakTH4eckue

paboThl

IBOJIOIIMOHHASA
onoJorust

06.09.

JBOJIIOLUSA U METO/bI €€
u3ydenus. Ucropusa
pa3BUTHUS
npejcTaBJeHUM 00
3BOJIIOLUU

https://m.edsoo.ru/863ea20e

https://m.edsoo.ru/863e957
0

13.009.

Bxo/Hasi KOHTpOJIbHAs
paboTa

119.09.

HMI/IKpoaBOJII-OLU/IH

|‘https://m.edsoo.ru/863e9c1e

26.09.

[Tonysiauusa Kak
3JieMeHTapHas eJUHULA
BHU/Ia U 3BOJIIOLIUHU.
JlabopaTopHas paboTa
Ne 1 «CpaBHeHUE BU/IOB
0 MOp}OJI0TUIECKOMY
KpPUTEPHUIO»

0.5

https://m.edsoo.ru/863e99c6

03.10.

JBHxKyle cUbl
(s;1eMeHTapHbIE
baKTOpbl) 3BOJIIOIUU

https://m.edsoo.ru/863e9da4

10.10.

EcTecTBeHHBIN 0T6OD U
ero Gpopmsl

https://m.edsoo.ru/863e9ed0

17.10.

PeByanaTbI 3BOJIIOLIUH:
l'IpI/ICl'IOCO6J'IEHHOCTb
OpPraHU3MOB U

0.5

https://m.edsoo.ru/863e9fde
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https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde

BUJ000pa3oBaHUe.
JlabopaTopHas paboTa
Ne 2 «Onucanue
IPHCIIOCO6JEHHOCTH
OpraHusMa v eé
OTHOCUTEJBHOTO
XapaKTepa»

24.10.

HanpaBsieHuda v nytu
MaKpO3BOJIIOLIUH

https://m.edsoo.ru/863e9cle

07.11.

HeobpaTtumocTb
3BOJIIOLIINHU

Bo3HuUKHOBeHUE U
pa3BuTHE )KM3HU HA
3emJie

10

14.11.

HcTopuda xKU3HU Ha
3eMJie U METO/bl €€
V3y4eHUs

11

21.11.

'unoTe3nl
MPOUCXOXKEHUS )KU3HU
Ha 3eMJie

https://m.edsoo.ru/863ea5a6

12

28.11.

Pa3BuTue :KHU3HU Ha
3eMJie 110 3paM U
nepuoam

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

13

05.12.

OcHOBHBIE 3TaMbI
3BOJIIOLMU
PacTUTEJIBHOTO U
»KUBOTHOTO MUDpa.
[IpakTuyeckas pabora
Ne 1 «M3yyeHue
MCKOIIaeMbIX OCTaTKOB
pacTeHUH U }KUBOTHBIX B
KOJLJIEKIIUSAX»

0.5

https://m.edsoo.ru/863ea8bc

14

12.12.

COBpeMeHHaH CUCTEMa
OpraHHUY€eCKOro Mmupa

https://m.edsoo.ru/863ea48e

15

19.12

KonTposibHas paboTa 3a
1 nosiyroaue

16

26.12

JBoJIIOLMSA YeJIoBeKa
(aHTpOMOreHes)

https://m.edsoo.ru/863eac2c

17

09.01.

JBYKy1IHe CUJIbI
(bakTophI)
aHTpomoreHe3a
OcHOBHBbIE CTaAUU
3BOJIIOIMU YesI0BeKa

https://m.edsoo.ru/863ead44

18

16.01.

YesioBeyeckue pacbl 1
NprUpoaAHbIE aJalITALINN
4yeJIOBEKa

https://m.edsoo.ru/863eaea?2

19

23.01.

0606111eHHE IO TEME
«Bo3HUKHOBeHME U

16



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

pa3BUTHE KU3HU HA
3eMiie»

Opranusmsl n

OKpY:Kallas cpeaa

130.01. |

‘3KOJIOI‘I/IH KaK HayKa H

21

06.02.

Cpeabl o6UTaHUSA U
3K0JIOTUYeCKHre
baxkTOophI

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

22

13.02.

AbGuoTUYecKUe
baxkTOopHIL.
JlabopaTopHas paboTa
Ne 3.
«Mopdosioruueckue
0COGEHHOCTH pacTeHUN
W3 pa3HbIX MECT

00U TaAHUS».
JlabopaTopHas paboTa
Ne 4. «<BivsiHue cBeTa Ha
POCT ¥ pa3BUTHE
YepeHKOB KoJieycay

0.5

https://m.edsoo.ru/863eb10e

23

19.02.

BuoTtuueckue GpakTopbl

https://m.edsoo.ru/863eb34
8

24

26.02.

JKoJIoTUYeCcKUe
XapaKTepPUCTUKU
NONyJSIHH.
[IpakTHyeckas paboTa
Ne 2 «IToacyéT
MJIOTHOCTH NOMYJISIUN
pa3HbIX BUZOB
pacTeHu»

0.5

25

05.03.

CoobmecTBa
OpPraHM3MoOB —
OHMOIEHO3

https://m.edsoo.ru/863eb46a

Cool0urecrsa u
IKOJIOrHYECKHEe CHCTEMbI

26

12.08.

JKOJIOTUYECKHE
CHUCTEMbI (3KOCHUCTEMBI)

https://m.edsoo.ru/863eb46a

27

19.08.

OcHOBHbIE TOKa3aTeNU
3KOCHUCTEMBL.
JKOJIOTUYECKHE
nupamubl. CBOMCTBaA
akocucreM. Cykneccus

https://m.edsoo.ru/863eb5fa

28

02.04.

[IpupoaHble
3KOCHUCTEMBI

29

09.04.

AHTpOHOFEHHbIe
3KOCHUCTEMBI

30

16.04.

Buocdepa —
rio6anpHas 3KocucTeMa
3eMJIu.

https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd1
6

17



https://m.edsoo.ru/863eafec
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/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863ebd16

3aKOHOMEpPHOCTH
CyIlLleCTBOBaHHUA
6uocdepnl

31

23.04.

YesioBeyecTBO B
6uocdepe 3emau

32

30.04.

HTorosas KOHTpOJIbHAA
paboTa

33

07.05.

CocyuiecTBOBaHUE
OpUpPO/bl U
yeJsioBeyecTBa

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

34

14.05

Pe3epBHBIN YPOK.
00606111eHHe TeMBbI
«Coob1ecTBa
3KO0JIOTUYECKHE
CHUCTEMBbI»

OBIIEE KOJIMYECTBO YACOB
[10 TIPO'PAMME

34

2,5
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https://m.edsoo.ru/863eba1e
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