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MNOACHUTEJIBHAS 3AIIUCKA

[Iporpamma no yuebHOoMy nipenmery "buonorust" (nanee - 6uMoyorus) Ha YpOBHE CPEIHETO
obmrero odpa3oBanus pazpadborana Ha ocHOBe DenepasibHOro 3akoHa oT 29.12.2012 Ne 273 -03
«O0 obpazoBanuu B Poccuiickoit ®denepanun», ®I'OC COO, Konuenmuu mpernogaBaHus
yuebHoro npenmera «buonorus» U OCHOBHBIX MOJIOXKEHUH ¢enepanbHoil paboueil mporpaMMsl
BOCIIUTaHUS.

VYuebusiit npenmer «buonorus» yriayonéuHoro ypoBHs wusyudeHus (10—11 xmaccer)
ABISICTCS OJHMM M3 KOMIIOHEHTOB IpeAMETHOW obsactu «EcTecTBEHHO-HAy4HbIE MPEAMETBD».
Cornacao monoxenusm PI'OC COO mnpodunbHble ydeOHBIE MpEeIMeThl, H3ydaemble Ha
yrIyOJIEHHOM ypOBHE, SIBISIFOTCS criocoOoM nuddepennmanum oOydeHuss Ha YPOBHE CPEIHETO
obmero o0pazoBaHMs W MPU3BAHBI 00ECHEUUTH NMPEEMCTBEHHOCTh MEXAY OCHOBHBIM OOIIHM,
cpenHuM OoOIMM, CpeqHHM Npo(ecCHOHANBFHBIM M BBICIIUM oOpa3oBaHHeM. B To xe Bpems
KaX/IbI M3 3TUX y4eOHBIX MPEIMETOB JIOJDKEH OBITh OPUEHTHPOBAH HA MPHOPUTETHOE PEIICHUE
00pa3oBaTeIbHBIX, BOCIUTATENFHBIX U Pa3BUBAIOIIUX 3a/lad, CBSI3aHHBIX C MpodopHeHTanuen
o0yyarommxcsd M CTHUMYJIMpPOBaHHEM HHTepeca K KOHKPETHOH o0JacTh HayyHOro 3HAHUS,
CBSI3aHHOTO C OuWoNorueil, MeauIUHOW, AIKOJIOTHEH, TCUXOJOTHeH, CIIOPTOM WM BOEHHBIM
TICTIOM.

[Tporpamma mo yueObHomy mpenMety "buonorus" naét mpeacraBieHue O LETU U 3aJadax
u3yueHus yuebHoro npenmera «buonorus» Ha yriy0aE€HHOM ypOBHE, ONpeensieT 00s3aTelIbHOe
(VHBapHUaHTHOE) MpPEIMETHOE COJEp)KaHHUE, €ro CTPYKTypUPOBAHME IO pasjenaM U TeMmaM,
pacripeziesieHue 1o KjaccaM, peKOMEeH1yeT MOCIe10BaTeIbHOCTh N3y4eHHs y4eOHOro MaTepuaa
C Y4y€TOM MEXNpPEIMETHBIX M BHYTPUIIPEIMETHBIX CBA3€H, JIOTMKM Y4eOHOro Impolecca,
BO3pACTHBIX OCOOEHHOCTEW oOydaromuxcs. B mporpamme mo Ouosioruu peann3oBaH NPUHIIUI
MPEEMCTBEHHOCTH C HW3Y4Y€HHEM OHOJIOTMM Ha YpPOBHE OCHOBHOrO o00mIero o0Opa3oBaHms,
Omaromaps 4eMy IpOCMAaTpUBAaeTCs  HAMpPaBJIEHHOCTh Ha  MOCJENYyIOIlee  pa3BUTHE
OMONOTMYECKUX 3HAHWH, OPHEHTHPOBAHHBIX Ha (HOPMHPOBAHHE ECTECTBEHHO-HAYYHOIO
MHUPOBO33pEHMS], SKOJIOIMUYECKOI0 MBIIUIEHUS, NPEACTABIEHUN O 3710pOBOM 00pa3e *HU3HHU, Ha
BOCIIUTAaHUE OEpPEeKHOTO OTHOIICHUS K OKpYKalIled MpUpomaHou cpexe. B mporpamme 1o
OMONIOTHH TaK)Ke IMOKa3aHbl BO3MOXKHOCTH ydeOHOro mpeaMera «bHOJOTHs» B peanu3anuu
tpedoBannii ®PI'OC COO k NIaHUPyEMbIM JIMYHOCTHBIM, METANpPEAMETHBIM M IPEIMETHBIM
pe3yibTaTaM oOydeHHss U B (OPMHUPOBAHUU OCHOBHBIX BHJIOB Yy4€OHO-IO3HAaBATEIbHOU
NeSITENbHOCTH O0YyYaloLMXCs MO OCBOCHUIO COAEpKaHUS OMOJOrHYecKoro oOpa3oBaHHsS Ha
YPOBHE CpeIHero oduero oopa3oBaHus.

VYuebublit penmer «buosorus» Ha ypoBHE CpeqHero oOmero oOpa3oBaHHsS 3aBepIlaeT
Ouonornueckoe obpazoBaHue B IIKOJIE M OPUEHTUPOBAH Ha pacIIMpeHHe U YriryOJeHne 3HaHuN
oO0yyarommxcs O OKUBOM TIPUPOJE, OCHOBAaX MOJEKYJISIPHOH U KJIETOUYHOM Ouojoruu,
SMOPHONIOTUN U OHOJOTMH Pa3BUTHSA, [€HETUKH, CENEKIUH, OMOTEXHOIOTHH, SBOJIIOLKOHHOTO
YUEHUS U 3KOJIOTHH.

Nzyuenue yueOHoro npeameta «buonorus» Ha yriyOJIeHHOM ypOBHE OPUEHTHPOBAHO HA
MOATOTOBKY OOYYarOUIMXCsl K TOCJEIYIONMEMY MOJIYYSHHIO OHMOJIOTrHYECKOro 00pa3oBaHUs B
By3axX M OpraHM3alusIX cpeiHero npodeccuoHanbHoro oopazoBanusi. OCHOBY €ro cojaep)KaHus
COCTaBJSIET CHUCTeMa OMOJOTMYECKHUX 3HAHUU, IMOJYYEHHBIX MpPU HU3YyYEHUU OOydarolUMUCS
COOTBETCTBYIOIIUX CHUCTEMAaTUYECKUX pa3feioB OHOJOTMM HAa YpPOBHE OCHOBHOIO OOIIETro
obpazoBanus, B 10—11 kmaccax 3Tv 3HaHUS NONTYy4YalOT pa3BUTHE. Tak, pacUIMpeHbl U YIIyOIeHbI
OMOJIOTHYECKUE 3HAHHMS O PACTCHHUSX, KUBOTHBIX, I'pubax, OaKTepUsAX, OPraHM3Me YeIoBEKa,
OOIIMX 3aKOHOMEPHOCTSX JKHU3HHU, JIOTMOJHUTEIBHO BKJIIOYEHBI OMOJOTMUYECKHE CBEICHUS



NPUKIAJHOIO U TMOUCKOBOIO XapaKTepa, KOTOPbhIE MOXHO HCIOJIb30BaTh KaK OPUEHTHUPBI AJIS
nocjeayrouero Beioopa npodeccun. BosmoxkHa Takxke MHTErpauus OMOJIOTMYECKUX 3HAHUU C
COOTBETCTBYIOIMMH 3HAHUSAMHU, [IOJy4YEHHBIMU O00Y4arOIUMHUCS NPH U3YYEHUH QU3UKU, XUMUH,
reorpaduu 1 MaTEMAaTHKH.

CrtpykTypa mporpaMmbl 1o y4deOHOMYy mnpeameTy "buosorus" oTpakaeT CHCTEMHO-
YPOBHEBBI U HBOJIIOLMOHHBIA MOAXOABI K M3ydeHHIO Ouonoruu. CoriacHO UM, H3y4aroTcs
CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEPHbIE JJISI )KUBBIX CHCTEM Pa3HOrO YPOBHS OpraHU3allMH,
HBOJIONIMM OPraHMYECKOro MHUpa Ha 3emiie, COXpPaHEeHHs OHOJOTHYECKOro pa3HOOOpas3us
wranetel. Tak, B 10 kmacce W3y4yaroTcs OCHOBBI MOJEKYISPHOW W KIETOYHOW OHONOTruw,
SMOpHOJIOTUN U OMOJIOTUY Pa3BUTHUSL, TECHETUKU U CEJIEKLIUU, ONOTEXHOJIOTMH U CUHTETHYECKON
OMONOTHH, aKTYaJIM3UPYIOTCS 3HAHUS OOYy4YaloOmMXCsl MO OOTaHWKE, 300JI0THH, aHATOMHH,
¢u3monorun yenoseka. B 11 kimacce M3y4yaroTcst 3BOIMIONMOHHOE YYEHHE, OCHOBBI SKOJOTHU U
yueHue o ouocdepe.

VYuebublii npeamer «buosorus» mnpu3BaH 00€CIEUUTh OCBOCHHE OO0YYaIOUIMMHUCS
OMOJIOrMYeCKUX TEOpHUH U 3aKOHOB, HJEW, MPUHIUIOB M MpPaBWI, JIEKAIMX B OCHOBE
COBPEMEHHOW €eCTECTBEHHO-HAyYHOW KapTUHBI MHpa, 3HAHUH O CTPOEHHH, MHOTOOOpPa3HH H
O0COOCHHOCTSIX KIJIETKHM, OpraHu3Ma, MOMYJISIUH, OWOIEHO03a, JKOCHCTEMBI, O BBIIAIOIINXCS
HAy4YHBIX JTOCTHKEHHUSIX, COBPEMEHHBIX HCCIECJOBAHUAX B OHMOJOrMH, MPHUKIATHBIX acHeKTaxX
Ouonornueckux 3HaHuWi. [[1s pa3BUTHS U MOAJEp)KaHUA MHTEpeca o0ydarolmuxcs K OMoJIoruu
Hapsly cO 3HaYUTEJIbHBIM 00BEMOM TEOPETHUECKOT0 MaTepHalla B COAEPIKaHUM IIPOrpaMMBbl 110
OMOJIOTUU TIPETYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHHWS M PAa3BUTHUS TOW WMIM WHOMN
obyactu GMOJIOTMH, BKJIAJIOM OTEUECTBEHHBIX M 3apYOCKHBIX YUEHBIX B pellIeHHE Ba)KHEHIINX
OMOJIOrMYECKUX U SKOJIOTHYECKUX MPOOIIEM.

Ienp nzyuenust yueOnoro npeamera «buosnorus» Ha yriy0inEHHOM ypoBHE — OBJIa/IeHUE
00y4aroUMMHCS 3HAHUSMH O CTPYKTYpHO-(QYHKIIMOHAJbHON OpraHU3alid >KUBBIX CHUCTEM
Pa3HOro paHra M NpHOOpeTeHHuEe YMEHUH HCIOIb30BaTh 3TH 3HAHUSA B (POPMUPOBAHNUU MHTEpEca
K omnpenenéHHoON o0lacTu MPoQecCHOHANBHON NesSTeNbHOCTH, CBSI3aHHOW ¢ OMONIOTHEeH, W K
BBIOOPY y4eOHOT0 3aBeIeHUS JIS POIOJDKEHUS OMOIOr MYECKOro 00 pa3oBaHUsL.

JlocTmkeHne Lenu u3ydeHus ydeOHoro npeamera «buonorus» Ha yriryOJa€éHHOM ypOBHE
obecrieunBaeTCs peIeHNeM CIEAYIOIINX 3a/1a:

OCBOCHHME  OOYYalOIUMHUCA  CHUCTEMbl OHMOJOTMYECKUX 3HAHUU: 00  OCHOBHBIX
OMOJIOTMUYECKUX TEOpHUsX, KOHIEMIUAX, THIOTe3aX, 3aKOHaX, 3aKOHOMEPHOCTSIX M IMpaBUiaX,
COCTAaBIMIIOUIMX COBPEMEHHYI0 ECTECTBEHHO-HAay4yHYI0 KapTHUHY MHpa; O CTPOEHUH,
MHOTr000pa3uu U OCOOEHHOCTSIX OMOJOTMYECKUX CUCTEM (KJIETKa, OpraHu3M, MOMYISILHS, BUI,
ouoreoreHo3, Ouocdepa); O BBAAIOIIMXCS OTKPHITUAX U COBPEMEHHBIX HCCIEIOBAHUAX B
OHOIOrHHu;

O3HaKOMJIeHHE  OOydalomuXcsi €  METOJaMH  [O3HAHUS  JKUBOH  MPHPOJBI:
HCCJIEZIOBATENLCKUMU METOIaMU OMOJIOTMYECKUX HaYK (MOJIEKYJISIPHON U KJIETOYHOM OMOJI0TrUH,
SMOpHOJIOTUN U OMOJIOTUHU Pa3BUTHUSI, TEHETUKU U CEJIEKLIUU, OMOTEXHOJIOTMU U CUHTETHYECKON
OMOJIOrMM, MAaJECOHTOJIOTUH, OSKOJOIMM); METOAAMHM  CAMOCTOSITEIBHOTO  IPOBEIECHUS
OMOJIOrMYECKUX MCCIEA0BaHUNM B Jlabopatopuu U B mpupoae (HaOniroaeHue, H3MEpeHue,
9KCIEPUMEHT, MOJIEIUPOBAHUE);

OBJIaZIeHHE OOYYaIOUIMMMCS YMEHUSMHU: CaMOCTOSATEIbHO HAaXOAWTh, aHAIU3UPOBATH U
UCIIOJIb30BaTh OMOJIOTMYECKYI0 HH(POPMAIINIO; TTOJIb30BATHCSI OMOJIOTHYECKOW TEPMUHOIOTHEN U
CUMBOJIMKOM; yCTaHaBIMBAaTb CBSI3b MEXIY Ppa3BUTHEM OHOJOTMM M COLMAIBHO-
SKOHOMUYECKUMH M DKOJIOTMYECKUMH MPOOJIEMaMM 4YEJIOBEYECTBA; OLIEHMBATh IOCIEICTBUSA



CBOEH JeATEeNbHOCTH IO OTHOLICHHIO K OKpYXarollled NpPUpOAHONH cpene, COOCTBEHHOMY
3I0POBBI0 M 3[I0POBBI0  OKPYXKAIOIIUX JIIOJEeH; OOOCHOBBIBATH M  COOJIFONATH  MEPhI
npoUIaKTUKK MH(EKIHMOHHBIX 3a00JI€BaHMi, NpaBUiIa MOBEACHUS B MPUPOJIE U oOecreyeHus
6€e3011acHOCTH COOCTBEHHOW KU3HEAESTEIIbHOCTH B UPE3BBIYAMHBIX CUTYAIUSAX HPUPOIHOrO U
TEXHOT'€HHOT'O XapaKTepa; XapaKTepHU30BaThb COBPEMEHHbIE Hay4yHbI€ OTKPBITUS B 00JacTH
OuonIoruy;

pa3BUTHE y OO0YYAIOIINXCS WHTEIUICKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEH B IpoIecce
3HAKOMCTBA C BBIJAIOIIMMUCS OTKPBITHSIMA M COBPEMEHHBIMH HCCIIEJOBAHUSMHU B OMOJIOTHH,
pelaeMbIMH €10 MpoOJieMaMu, METOHOJOrHel OMOJOrMYEecKOro MCCIeOBaHMS, MPOBEACHUS
OKCHEPUMEHTAIbHBIX HMCCIEAOBaHUM, pelleHus OWONOrMYecKuX 3aJad, MOJEIUPOBAHUS
OMOTOrNYECKUX 00HEKTOB U MPOIECCOB;

BOCIIUTaHUE y OOyYaIOIMXCsl [IEHHOCTHOTO OTHOIIEHUS K XUBOW MPUPOJE B LIEJIOM U K
OTAENbHBIM €€ O0BEeKTaM U SBJIEHUAM; (OPMUPOBAHUE DSKOJOTHYECKOM, TI€HETHYECKON
IPaMOTHOCTH, OOLIeH KyJIbTypbl MOBEICHHUS B IPUPOAE; MHTETPAllUd €CTECTBEHHO-Hay4YHbIX
3HAHUH;

npuodpereHre 00y4aromUMHUC KOMIETEHTHOCTH B PallMOHAJIBLHOM IPUPOOIOIb30BaHUU
(coOmronieHue MpaBWJl TOBEIACHHUS B MPUPOAE, OXPaHbl BUIOB, 3KOCHUCTEM, Ouocdepsi),
COXpaHEHUH COOCTBEHHOIO 3/I0POBbS U 3J0POBbS OKPYXKAOIMX JHOAeH (coOmoaeHus mep
npouiaakTUku  3aboseBaHuil, obOecrneueHue  OE30MACHOCTH  JKU3HENEATEIBHOCTH B
Ype3BbIYaiiHBIX CUTYALUAX MPUPOJHOIO U TEXHOI'CHHOI'0 XapaKTepa) Ha OCHOBE MCIOJIb30BaHUS
OMOJIOrMYeCcKUX 3HAaHUI U yMEHU B TOBCEIHEBHOM JKU3HH;

CO3/1aHHM€ YCIOBUH JJIi OCO3HAHHOIO BbIOOpa O0O0y4aromMMHUCS HWHIUBUAYAIbHOM
00pa30BaTEIbHON TPACKTOPHM, CHOCOOCTBYIOIIEH MOCIENYIOLEMY MpodeccuOHAIbHOMY
CaMOOIIPEAEIICHUIO, B COOTBETCTBUU C HHIUBUIYAJbHBIMH HHTEpPECaMHd M HOTPEOHOCTAMU
peruoHa.

OOmiee 4yMCIIO YacoB, OTBEJCHHBIX Ha M3ydyeHHE OMOJOrMM Ha YIIyOJIEHHOM YypOBHE
cpenHero oomero oopasoBaHus, coctaBisieT 204 yaca: B 10 kimacce — 102 gaca (3 yaca B
Henemo), B 11 knacce — 102 yaca (3 yaca B He/ielio).

Otbop opraHM3anmMoOHHBIX (HOpPM, METOAOB M  CPEICTB OOy4YeHHsS OHOJOTHH
OCYILIECTBIISAETCS C YUETOM CHEUU(UKHA €ro COAEp)KaHUs M HAIPaBJIEHHOCTH Ha MPOAOJDKEHUE
OMONIOTMYECKOro 00pa30BaHUS B OPraHU3AIMAX CpPeIHEro Mpo(ecCHOHAIBLHOTO M BBICIIETO
o0Opa3oBaHus.

OOs3aTeNbHBIM yCIOBHEM INPH OOydyeHHHM OMOJIOrMU Ha YriIyOJEHHOM YpOBHE SIBISIETCS
npoBeJeHHE Ja0OpaTOPHBIX W MpakTHdyeckux pabor. Takke ywactue oOydaromuxcs B
BBIIOJJHEHUN TPOEKTHBIX M  Y4eOHO-HCCIIENOBAaTENbCKUX paboT, TeMaTHKa KOTOPBIX
OIIpEIeNsAeTCS Y4YUTENeM Ha OCHOBE MMEIOLIMXCS MaTepHaIbHO-TEXHHUYECKUX PECYpCOB U
MECTHBIX PUPOJHBIX YCIOBUH.

COJEP/KAHUE OBYYEHMUA

10 KJIACC
ConepxaHue MporpamMMmbl, BBIIEIECHHOE  KYpPCUBOM, HE BXOJUT B  IPOBEPKY
rocyaapcTBeHHON utoroBoit arrecranuu (I'MA).
Tema 1. buoJiorusi kKak HayKka



CoBpeMenHasi 6uonorusi — KOMIUIeKcHas Hayka. KpaTkas uctopusi pa3BUTHS OMOJIOTHU.
buonornueckue Haykum u u3ydaemble UMy mpoOsieMbl. DyHaaMeHTanbHBIC, MPUKIATHBIE U
MTOMCKOBBIE HAyYHBIE UCCIICAOBAHUS B OMOJIOTHH.

3HavyeHne Ouosornu B (OPMUPOBAHMH COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. Ilpodeccun, cBszanHble ¢ Ouonorueid. 3HayeHHE OHOJIOTMH B HIPAKTUYECKOU
JESTeIbHOCTH YEJIOBEKa: MEAUIMHE, CEIbCKOM XO3SIICTBE, MPOMBIIUIEHHOCTH, OXpaHe
MIPUPOJIBL.

JleMoOHCcTpanuu

[Toptpetsi: Apucrorens, Teodpacr, K. Jlunneii, XK. b. Jlamapk, Y. lapsun, V. I'apseit, I'.
Menpnens, B. U. Bepnanckuii, 1. II. IlaBnos, U. 1. MeunuxoB, H. 1. Basunos, H. B.
Tumodeen-Pecorckuii, Ix. Yorcon, @. Kpuk, /1. K. benses.

Tabmuubl u cxembl: «CBsA3b OMOJIOTHH C APYTUMH Haykamu», «CrucrteMa OUOIOrHYECKUX
HayK».

Tema 2. 7KuBble cuctemMbl M HX H3yYeHHE

JXKuBble cucTeMbl Kak MpeaMeT u3ydeHus ouonoruu. CBONCTBA KUBBIX CHCTEM: €IUHCTBO
XUMHYECKOTO COCTaBa, JUCKPETHOCTb U IL€JIOCTHOCTb, CIOXHOCTh U YIOPSIOYEHHOCTb
CTPYKTYpPBl,  OTKPBITOCTb, CaMOOpPraHU3allks, CaMOBOCIPOM3BEIECHHUE, pa3apakKMMOCTbh,
U3MEHUYUBOCTb, POCT U Pa3BUTHUE.

YpoBHM OpraHM3aluyd HKUBBIX CHCTEM: MOJIEKYJSIPDHBIA, KJIETOYHBIM, TKAHEBBIH,
OpraHU3MEHHBIM, MONyISIUHUOHHO-BUI0BOM, HKOCHCTEMHBIN (OMOreoIeHOTHYECKHIA ),
ounochepusriit. [lpomeccel, nmpoucxonsdmue B KUBBIX cucTeMax. OCHOBHBIE MPU3HAKUA >KUBOTO.
Kuznp kak popma cymiectBoBaHusl MaTepuu. Hayku, u3ydaroniye ,UBbIE CUCTEMbI Ha Pa3HBIX
YPOBHSIX OpraHU3aIHH.

N3ydyenne xuBbIXx cucteM. Mertonel Ouonorundeckoil Hayku. HaOmonenue, uamepeHue,
SKCIIEPUMEHT, CHUCTeMaTu3alus, MeTaaHanu3. [loHsATHE O 3aBUCUMONM M HE3aBUCUMOM
nepeMeHHol. IlmanupoBanne skcnepumenta. [locranoBka u mpoBepka rumnore3. Hyneas
runore3a. [ToHsTHEe BRIOOPKH M €€ TOCTOBEPHOCTh. Pazopoc B OMonorndeckux gaHHbIX. OreHKa
JIOCTOBEPHOCTH TOJYYEHHBIX Pe3yJbTaToOB. [IpUYMHBI MCKaKeHUsI Pe3yIbTAaTOB HKCIIEPUMEHTA.
[ToHATHE CTATUCTUYECKOT O TECTA.

JdemoHcTpanuun

Tabmuubsl u cxembl: «OCHOBHBIE NPHU3HAKH KU3HW», «bHONOrMuecKkne CUCTEMBI»,
«CBoiCTBa )KUBOW MaTEpUN», «YPOBHU OPraHU3aLUU KUBOH NMPpUpoab», «CTpoeHHE )KMBOTHOU
KIeTkn», «TkaHu  KUBOTHBIX», «CHCTEMBI  OpraHOB  YE€JOBEYECKOr0  OpraHu3May,
«buoreonenosy, «buocdepar, «MeToabl U3ydeHUs )KUBOK TPUPOIBD.

ObopynoBanue: 1abopaTopHOe 000pYAOBaHME JJIs TPOBEIAEHHS HaOIIOACHUH, U3MEPEHHUI,
JKCIIEPUMEHTOB.

IIpakTnueckas padora «Vcrnonapb3oBaHHe pa3IMYHBIX METOAOB INPU HU3YUEHUH KUBBIX
CUCTEM.

Tema 3. buoJiorns KJIeTKH

Krnerka — cTpykTypHO-GyHKIHOHATBHAS €OUHUIA KUBOTO. VICTOpHS OTKPBITUS KIIETKH.
PaGoter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. llneiinen, P. Bupxos).
OCHOBHBI€ ITOJIOKEHUSI COBPEMEHHOMN KJIETOYHON TEOPUHU.

MeToapl MOJNEKYJISIpHOM H KJIETOYHOH OHOJOTMH: MHUKPOCKOINHUS, XpomaTtorpadus,
anekTpodope3, METOoN  MEUYEHBIX aToMmoB, Au(depeHlnanbHoe  IeHTPUYTrupOBaHHUE,
KyJIbTUBHUPOBAHHUE KIETOK. M3yyeHue (DUKCUPOBAHHLIX KiemoK. DIEKTPOHHAs MHUKPOCKOIIHS.
Konghoxanvnas muxpockonus. Bumanvroe (npustcusnerHnoe) uzyyeHue Kiemox.



JleMoHCcTpanuu

IToptpers: P. I'yk, A. JleBenryk, T. llIBann, M. lneiinen, P. Bupxos, K. M. bap.

Tabmuuel U cxembl: «CBETOBOM MMKPOCKOIN», «DJIEKTPOHHBIH MHUKpOCKOM», «McTopus
pa3BUTHUS METOZ0B MUKPOCKOITHM.

O6opynoBaHue: CBETOBOW MHUKPOCKOII, MUKpOIpENnapaTbl PacTUTENIbHBIX, KUBOTHBIX U
OaKTepuaNbHbBIX KIETOK.

IIpakTnueckas pa6ora «/3ydeHne METONOB KJIETOYHOW Ouomorum (xpomartorpadus,
anekrpodopes, nuddepenimanbHoe neHTpudyruposanue, [11[P)».

Tema 4. Xumuueckasi OpraHu3anus KJICTKH

XUMHYECKHH COCTaB KJIETKU. Makpo-, MUKpO- U YJIBTPaMHKpPOdJIeMeHThl. Boaa u €€ pois
KaK pacTBOPUTENS, peareHTa, y4acThe B CTPYKTYPUPOBAHHUU KIETKH, TENJIOPETyJIALUN.
MuHepasbHble BEleCTBA KJIETKH, X OMOJIOruuecKast pojib. Pojib KAaTHOHOB M aHMOHOB B KJIETKE.

Opranuyeckue BelllecTBa KJIETKH. buonornueckue nonmmMmepsl. benku. AMUHOKHCIOTHBIN
coctaB 6OenkoB. CTpyKTypbl OenkoBoil Moiekynbl. IlepBuunasi cTpykTypa Oenka, menTHIHAs
CBsi3b. BTOpuuHas, TpeTHYHas, 4YeTBepTUUHAs CTPYKTyphl. Jlenarypanus. CBoiicTBa OENKOB.
Knaccudukanus 6enxoB. buonorudeckue GyHkuuu 0emkoB. /Ipuonul.

VYraeBoasl. MoHOCaxapuibl, AMcCaxXapubl, OJMIOCaxapuabl M Toiucaxapuabl. OOmui
IUIaH CTPOeHHS U (PU3MKO-XUMUYECKHUE CBOWCTBA YrieBojaoB. buomornuyeckue QyHKIUH
YIJIE€BO/IOB.

Jlununel.  I'mapodunbHo-runpodobHsie  cBoiictBa.  Knaccudukanus — IuUnuaos.
Tpurnuuepunst, pocdoaunuel, BOCKH, cteporabl. buonorunueckue ¢pynxiuu aunuaos. O0mmue
cBOHcTBa OMOJOrMYECKMX MeMOpaH — TeKy4ecTb, CIOCOOHOCTb K CaMO3aMbIKaHHUIO,
MOJTYTIPOHUIIAEM OCTb.

Hyxnennoseie xucnorsl. JIHK n PHK. Ctpoenne HykinenHoBbIX KucinoT. HykiaeoTtuasl.
[Mpunnun kommiementapuoctu. IlpaBuno Yapradda. Crpykrypa JJHK — nBoiinas crnmpains.
Mectonaxoxaenue u ouonornueckue pynknun JJHK. Buast PHK. @ynknuu PHK B kneTke.

Crpoenne monekynsl AT®. Makpospruueckue cBsa3u B mosiekysie AT®. buonoruueckue
¢ynknun  AT®. BoccraHoBiieHHBIE TepeHOCUYMKH, WX (yHKIMH B KiIeTke. /Ipyeue
HyKIe03uompugocgamot (HT®). CexBenupoBanue  JHK.  Memoowr  cenomuxu,
MPAHCKPUNMOMUKU, NPOMEOMUKU.

CrpyktypHast Ouonorus: OMOXUMHUYECKHE U OMo(U3HUECKHe HCCIICAOBAHUS COCTaBa H
NPOCTPAHCTBEHHON CTPYKTYphl OHOMOJNEKYN. Modenuposanue cmpykmypol U QYHKYUl
buomonexyn u ux komniexkcos. Komnviomepnulii ouzatin u opeanuueckuii cunmes OUOMONEKY1 U
UX HEeNnpPUPOOHLIX AHANO208.

JleMoHCTpanuu

[TopTpetsi: JI. [Tonunr, Ix. Yorcon, ®. Kpuk, M. Yunkuuc, P. ®pankiaun, @. Canrep, C.
IIpy3unep.

[uarpammsel:  «PacrpeneneHne XMMHYECKHMX JJIEMEHTOB B HEXUBOW  NPUPOAE»,
«Pacripenenenne XuMHYECKUX 3JIEMEHTOB B JKUBOU MPUPOIEL».

Tabmuuer u cxemsl: «llepuoanueckas TabiaMIa XUMUYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIeKyJbl BOABD», «BeimectBa B cocraBe opraHuzMoB», «CTpOEHHME MOJEKYJbl OeKay,
«CTpyKTYyphl 0€JNKOBOIl MOJeKyibl», «CTpoeHue MOJEeKyl YrieBoaoB», «CTpoeHue MOoieKyll
TunuaoBy, «HykiienHoBble KUCTOTEDY, «CTpoeHne MoseKyasl ATO».

O0opynoBaHue: XUMHYECKas MOCya 1 000pyA0BaHHE.

JlaGopaTropHas padora «OOHapyxeHUEe OETKOB C MOMOIIBI0 KAYeCTBEHHBIX PEAKITUI».



JlaGoparopnasi padora «/ccienoBanne HyKJIEUHOBBIX KUCIOT, BBIICIEHHBIX U3 KIETOK
pa3IUYHBIX OPraHU3MOBY.

Tema 5. CTpoenne 1 PyHKIHMHU KJIETKH

Tunel KIETOK: dyKapuoTHuUecKas W Mpokapuotuueckass. CTpyKTypHO-(yHKIHOHAJIbHbIE
00pa3oBaHUsI KIETKH.

CtpoeHne TpOKapUOTHYECKON KieTku. Kierounass creHka Oaktepuid u  apxeil.
OcoOeHHOCTH CTPOEHUSI TeTepOTPO(dHON U aBTOTPO(HONW MPOKAPHOTUYECKUX KIETOK. MecTo u
POJIb MPOKAPUOT B OUOIIEHO3aX.

Ctpoenue U (pyHKIMOHUPOBAHHE dyKapUOTHUECKOM KieTku. Ilnasmatnueckas memOpaHa
(mmazmanemma). CTpykTypa IUIa3MaTHYecKodl MeMmOpaHbl. TpaHcrmopTr BewiecTB depes
IUTa3MaTHYECKyI0 MeMOpaHy: maccuBHBIN (quddysus, obneruénHas nuddysus), aKTUBHBIN
(mepBUYHBIN W BTOPUYHBIN aKkTUBHBIM TpaHcnopt). [lomynponunaemocts MeMOpanbl. Pabora
HATPHI-KaJMeBOro Hacoca. DHAOIMTO3: MMHOINUTO3, ParouTo3. Kk301uTo3. Kinerounas creHka.
CtpykTypa 1 GYHKLUHU KIETOYHON CTEHKH PAacTeHUM, IpuOOB.

[Mutonnasma. Ilutozons. Llutockener. JIBukeHume nutonnasmel. OpraHouzbl KIIETKH.
OnHoMeMOpaHHbBIE OpraHOM/bI KJIETKHU: sHAoIIa3maTiueckas cetb (OIIC), anmapar I'ombrxu,
JM30COMBI, UX CTpoeHHe M (yHKIMH. B3auMoCBs3b OIHOMEMOpPAaHHBIX OPraHOMJOB KIIETKH.
CtpoeHHe TpaHyJISIPHOTO peTuKyiayma. Mexanusm Hanpasienuss 6eaxkoeé ¢ JOIIC. CunHte3
pactBopuMblXx  OenkoB. CuHHTe3  KJIETOYHbIX MeMmOpaH. ['magkuit  (arpanyJsipHBIA)
SHOIUIa3MaTHYeCKui peTukyinyMm. CekperopHas ¢yHkuus anmnapara ['onbmxu. Moougukayus
benxoe 6 annapame I onvocu. Copmupoexa benxoe ¢ annapame I 0160xcu. TpaHCIOPT BEIIECTB
B KieTke. Bakyonu pactutenbHbiX KieTok. Kinerounsiii cok. Typrop.

[ToryaBTOHOMHBIE OpPraHOUABI KIETKU: MHUTOXOHJAPHM, IIACTUIBL. [Ipoucxoocoenue
mumoxonoputi u naacmud. Cumbuocenes (K.C. Mepeackosckuii, JI. Mapeynuc). Ctpoenune u
GyHKIMM MHUTOXOHApUH © miactud. IlepBUuHble, BTOpPUYHBIE U CJIOXHBIE IJIACTHU[BI
(OTOCHHTE3UPYIOMUX JYKapuoT. XJIOPOIUIACTBI, XPOMOILJIACTBI, JICHKOIUIACTHl  BBICIINX
pacTeHun.

HememOpannsie opranonsl kinetku CTpoeHue U (QyHKIMM HEMEMOpPaHHBIX OpPraHOHIOB
KIeTkd. PubGocomsel.  IIpomesxcymounvie  ¢uramenmsi. MUKPODHIAMEHTBL. AKmuHogvle
Muxkpogunamenmel. MpllIeUHbIE KIETKU. AKMUHOGble KOMNOHEHMbl HEeMbIUEUHbIX KIEeMmOK.
Muxkpotpybouku. Knerounsiii wnentp. CrTpoeHHMe M JBUKEHHE JKTYTUKOB M PECHHUUEK.
MukpoTpyOoukHu nUTOIUIa3Mbl. LlenTpuons. berxu, accoyuuposanmvie ¢ MuKpopuiamenmamu u
Mmukpompyb6oukamu. Momopnuie 6enxu.

SAnpo. O6omnouka siipa, XpOMaTUH, Kapuolljia3ma, SApPbIIIKYA, UX CTPOCHHE U (DYHKLUH.
SnepHblii OenKkoBbIM MaTpuKc. IIpocTpaHCTBEHHOE pACIONOKEHHE XPOMOCOM B MHTEp(ha3HOM
aape. Jyxpomamun u 2emepoxpomamun. benku XpomaTuHa — TMCTOHBL. J[unamuxa s0epHou
o6on0uku 6 mumose. Aoepuviii mpancnopm.

Knerounsle  BritoueHus. CpaBHMTEIbHAs ~ XapaKTEpUCTHUKA  KJIETOK  AYKapuoT
(pacTUTENbHOMN, )KUBOTHOM, I'PUOHOM).

JdeMoHCcTpanuu

IToprpetsi: K.C. MepexkoBckuii, JI. Maprynuc.

Tabmuuel u cxembl: «CTpoeHHE JYKApUOTUYECKOW KiIeTKn», «CTpoeHHEe >KUBOTHOU
KJIETKH», «CTPOEHHUE PACTUTENBHON KJIETKN», «CTpOeHHE MUTOXOHIpUNY, «Snpo», «CTpoeHue
IIPOKAPHUOTUYECKON KIIETKU».

O0opynoBaHue: CBETOBOM MHKPOCKOI, MHUKPOIpPENapaTbl pPaCTUTENBHBIX, MXUBOTHBIX
KJICTOK, MUKPOIIpenapaThl OaKTepHalbHBIX KIETOK.



JlabopatopHas padora «/3yueHue CTpOECHHUs KIETOK pa3JIMUHbIX OPraHU3MOBY.

IIpakTuyeckas padora «3yueHue cBOWCTB KJIETOUYHOH MEMOpPaHbD».

JlaboparopHas padora «lccienoBanue miaa3MoliM3a M JACIIa3MOJIN3a B PaCTUTEIbHBIX
KIIETKaX».

IIpakTHueckas padora «/3yyeHue IBUKEHUS [IUTOIUIA3Mbl B PACTUTEIbHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NpeBpallleHHe JHEPIrUM B KJIETKe

AccuMmiALUsg M JUCCUMMJISALUS — JIB€ CTOPOHBI MeTabosm3Ma. Tuibl 0OMeHa BEIIeCTB:
aBToTpoHBII W  TerepoTpodHBIl. VYyacTHe KuclIopoga B OOMEHHBIX  IIpolleccax.
DHepreTrueckoe obOecrnedeHue KieTku: mnpeBpamenne AT® B 0OMEHHBIX IMpolleccax.
@depMeHTAaTUBHBIA XapaKTep peakiuil KieTouyHoro Meradbommsma. DepMEeHTHI, MX CTPOCHUE,
cBoiictBa M MexaHusM pneiictBua. KodepmenTtel. OTianumst (GepMEHTOB OT HEOPraHUYECKUX
KaTajau3aTopoB.  benku-akTuBaTOppl M OEIKU-MHTUOUTOPBL.  3aBUCHUMOCTb  CKOPOCTH
(epMEHTATUBHBIX PEAKIUNA OT PA3IMYHBIX (PAKTOPOB.

[lepBUYHBI CHHTE3 OpraHUYECKUX BellecTB B KieTke. PoTocuHTe3. AHOKCUEHHbIU U
oKkcueeHnHblli  pomocunmes y 6axmeputl. Ceemocobuparowjue nueMeHmvl U NUSMeHMbl
peakyuonHoz2o yerwmpa. Pomb xjoporiacToB B mpouecce (oTtocuHTe3a. CBeToBass U TEMHOBas
daspl. Pomoovixanue, Cz, Co. u CAM-munvt gpomocurnmesa. IIpogyKTUBHOCTb (DOTOCHHTE3A.
BnusHue pa3nuuHbIX (aKTOPOB HA CKOPOCTh POTOCHHTE3a. 3HaUeHHe (poTOoCHHTE3A.

XemocuHTte3.  Pa3zHooOpasue  OpraHM3MOB-XEMOCHHTETHKOB:  HUTPUPHUIHMPYIOIINE
OaxTepuu, Keae300aKTepun, cepodakTeprun, BOJOPOIHbIE OaKTeprH. 3HAUEHUE XEMOCHHTE3A.

AnHa’poOHble opraHu3Mbl. Buabl 6poxenus. IIpoaykTbl OpoxkeHHs U UX HCIOJB30BaHUE
YEIIOBEKOM. AHa’pOOHBIE MHKPOOPTaHU3MBI KaK OOBEKTHl OMOTEXHOJOTHM U BO3OYAUTEIN
Oone3Hei.

AdpoOHBIE OpraHM3Mbl. JTambl dHEprerudeckoro oomena. I[loAroToBUTENbHBIA ITar.
I'mukonu3 — 6ecKUCIOPOAHOE PACIIETIIICHHE ITFOKO3BI.

buonornyeckoe OKMCIEHHUE, UM KJIETOYHOE JbIXaHue. Pojib MUTOXOHAPHUH B mpoueccax
ounonornueckoro okucieHus. llukmmueckune peakuuu. OxuciurensHoe (ochopunrpoBaHue.
Duepeus membpannoeo epaduenma npomonos. Cunmez ATD: paboma npomownuou ATD-
cunmasei. llpeumyimiecTBa a’poOHOro TyTH OOMEHa BEMIECTB Tepel  aHaAdPOOHBIM.
D¢ddekTHBHOCTL SJHEPTETUIECKOT0 OOMEHA.

JdemoHcTpanuun

[TopTpetsi: k. [Tpuctiu, K. A. Tumupszes, C. H. Bunorpazackuii, B. A. Durensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmuuel u cxembl: «DOTOCHHTE3», «IJHepreTuueckuii oomen», «buocunres Oenkay,
«Ctpoenue hepMeHTa», « XEMOCHUHTE3Y.

ObopynoBaHue: CBETOBOW MUKPOCKOII, 000pYyJ0BaHME JJIsl IPUTOTOBIEHUS MTOCTOSHHBIX U
BPEMEHHBIX MUKPOIIPENapaToB.

JlaGoparopnasi pabGora «/3yueHue KaTalIUTUYECKOM aKTUBHOCTU (epMEeHTOB (Ha
IIpUMepe aMUJIa3bl UM KaTajasbl)».

Jlaboparopnass pabora «/3yueHue (¢GepMEHTATUBHOIO pacCHICNJICHUS TMEePOKCHAA
BOJIOPO/Ia B PACTUTENbHBIX U )KUBOTHBIX KJIETKAX».

JlaboparopHas pa6ora «CpaBHEHHE MTPOIECCOB (DOTOCHHTE3a M XEMOCHHTE3a.

JlaboparopHasi pa6ora «CpaBHEHHE MTPOIIECCOB OPOKEHUS U TBIXaHUSD).

Tema 7. HacaeacrBennast uHGopMauus M peajn3anus eé B KieTKe

Peakuun MatpuyHoro cuHte3a. [IpUHIMI KOMIIJIEMEHTAPHOCTH B PEAKIUAX MATPUUHOTO
cuHTe3a. Peammsanms HacnmencTBeHHOW wuHGopManuu. ['eHeTHdeckuil Koja, ero CBOWCTBA.



Tpanckpunuus — Mmatpuunblii cunte3 PHK. [IpuHumnel TpaHCKpUNIMu: KOMILJIEMEHTapHOCTD,
aHTUIAPAIIIEIBHOCTb, acUMMeTpUuHOCTh. Co3pesanue mampuunvix PHK 6 sykapuomuyeckoii
xknemxe. Hexooupyrowue PHK.

Tpancmsausa u e€ stanel. Yuactue TpancnopTHeix PHK B OmocunTtese Oenka. YcmoBus
6uocunresa Oenka. Koguposanue amuHokuciior. Ponb pubocom B 6uocunTe3e Oenka.

Coepemennvie npedcmagnenus o cmpoeruu ceHog. OpraHu3anus TeHOMa y MPOKapuoT U
9YKapuoT. Perymsius akTUBHOCTM T'€HOB Yy mpokapuotT. I'mmore3a omepona (®. XKaxob, XK.
Mano). Monekynapusie Mmexaumusmuvl 3KcHpeccuu 2enog y aykapuom. Poav xpomamuna 6
peeyaayuu pabomel 2enos. Perymsius 0OMEHHBIX MPOoIleccoB B kieTke. KiieTouHblii roMeocTas.

Bupychel — HeksieTouHbIe (POPMBI )KH3HU U 00JHMraTHbIe Mapa3uThl. CTpOEHUE MPOCTHIX H
CIIO)KHBIX BHPYCOB, PETPOBUPYCOB, OaktepuodaroB. Kusueuwviti yuxa [[HK-codepocawux
supycos, PHK-cooepocawux supycos, baxmepuogazos. Obpamnas mpanckpunyus, pesepmasd,
unmezpasa.

Bupycueie 3a0oneBaHusi uejoBeka, KHUBOTHBIX, pacrtenuii. CIINJ, COVID-19,
COI[aJIbHbIE U MEIUIIMHCKIE MPOOIEMBI.

Buoungopmamuxa: unmeepayusn u ananuz doavuux maccusos («bigdatay) cmpykmypHuix
buonoeuveckux Oauuvix. Hanmomexwonocuu 6 o6uonocuu u meouyuwne. IIpocpammupyemoie
@yuxyuu denxos. Cnocobwvl 0ocmasKu 1eKapcms.

JleMoHCTpanuu

[TopTpetsi: H. K. Kosbuios, /. . UBaHOBCKUIA.

Tabmuust u  cxembl: «buocuHTe3 Oenka», «l'eHernueckuit kom», «BuUpyCHI»,
«baxrepruodarm».

IIpakTnuyeckas padora «Co3aHue MOAEIH BUPYCay.

Tema 8. ’)Ku3HeHHBIH HHUKJ KICTKH

Knerounsrit nuki, ero mepuonbl W peryisuus. MaTepdasza u murto3. OcobeHHOCTH
MIPOIIECCOB, MpoTeKaromux B uHTepdase. [lonroroBka kieTku k aeneHuro. [IpecuHTeTHUECKU
(MOCTMUTOTUYECKUI), CUHTETUYECKUW M MOCTCUHTETUYECKUH (IPEMUTOTUYECKUI) TMepuObl
uHTEp(PA3HI.

Marpuunsii  cunres JHK —  permmkanmsa.  IIpunnuner  permkanum  JJHK:
KOMIIJIEMEHTapHOCTh,  IMOJTYKOHCEPBATUBHBIM  CHHTE3, aHTHUNApaJUICIbHOCTb. MexaHu3Mm
perumkauun  JIHK.  Xpomocombl. Ctpoenue xpomocoMm. Temomepbl U TeloMepasa.
XPpOMOCOMHBIN HAOOp KJIETKH — KapuOTHIl. JIUTIJIOUIHBIN M TallJIOMIHBIA HaOOphI XPOMOCOM.
I'omonoruunsie xpoMocomsl. ITonoBbIE XPOMOCOMBI.

Henenne xnerkn — muto3. CTaguu MHMTO3a M MPOUCXOASIIME B HUX Hpouecchl. THIbI
muTo3a. KaprokuHes u uUTOKHHE3. bronornyeckoe 3HaueHue MUTO3a.

Perynsimust MuTOTMYECKOro HMKJIAa KiIeTkH. lIporpammupyemasi kieTroyHas rudenb —
arnomnTo3.

Knerounoe siipo, Xxpomocomsl, (yHKIMOHAIbHASI F€HOMUKA. Mexanuzmul npoaughepayuu,
ouggepenyuposxu, cmapenus u cubeau kiemox. «L{ugposas kiemrkay — ououngopmamuiecxue
Mooenu QYHKYUOHUPOBAHUSL KNeMKU.

JdeMoHCcTpanuu

Tabmuupl 1 cxembl: «KU3HEHHBI UK KIETKW», «Muto3», «CTpoeHHE XPOMOCOM),
«Pemmxkarus JTHK».

OO6opynoBaHue: CBETOBOM MMKPOCKOI, MHUKporpenapaTtsl: «MHUTO3 B KIJIETKax KOpemliKa
JyKan.

JlabopatopHas paGora «/3yueHrne XpoMOCOM Ha FOTOBBIX MUKPOITpENapaTaxy.



JlabopaTopHasi padora «HabmoneHne MuTo3a B KJIETKaX KOHYMKA KOpelIKa Jyka (Ha
rOTOBBIX MUKpOIIpenaparax)y.

Tema 9. Ctpoenue u GpyHKIIUM OPraHU3MOB

buonornyeckoe  pasHooOpazue  opranu3MoB.  OJHOKIETOYHBIC, KOJIOHUAJBHBIC,
MHOT'OKJIETOYHBIE OPraHU3MBI.

Oco0eHHOCTH CTPOEHMS U KU3HENEATEIbHOCTH OJTHOKIETOUYHBIX OpraHu3MoB. bakTtepuu,
apxeH, OJJHOKJIETOUHbIE TPUObI, OJTHOKJIETOYHBIE BOAOPOCIH, Ipyrue npotuctel. KosoHnansHbie
OpPraHU3MBI.

B3anmocCBsA3p 4acTEl MHOTOKJIETOYHOIO OpraHu3Ma. TKaHW, OpraHbl U CUCTEMBI OPraHOB.
OpranusM kak equHoe 1enoe. ['omeocras.

Tkann pacrenuil. Tumel pacTUTENbHBIX TKaHEW: oOpa3oBaTellbHas, IOKpPOBHas,
MPOBOJAINIAs, OCHOBHAs, MexaHuueckasi. OCOOEHHOCTH CTPOeHMS, (PYHKIUH M PacmoIoXKeHHS
TKaHEW B OpraHax PacTCHHM.

TkaHM KMBOTHBIX UM  4eJOBeKa. THUIBl KMBOTHBIX TKaHEW: JIUTEJIMAJbHAs,
COeIMHUTEINbHAsL, MbllIeYHas, HepBHAas. OCOOEHHOCTH CTPOEHUs, QYHKIMHA M PacHoi0KEeHUs
TKaHEH B OpraHax )KUBOTHBIX U YEJIOBEKA.

Opranel. BereraTuBHblEe U '€éHEPATUBHBIE OpraHbl pacTeHUH. Opralbl U CUCTEMBI OPraHOB
KUBOTHBIX U yenoBeKa. OyHKIIMY OPraHOB U CUCTEM OPraHOB.

Onopa Tema opranuzmoB. Kapkac pacrenuii. Ckenersl  ONHOKJIETOYHBIX MU
MHOT'OKJIETOYHBIX )KMBOTHBIX. HapyKHbIl 1 BHYTpeHHMI ckeneT. CTpOEeHUE U THIIBI COCINHEHUS
KOCTEH.

JIBmkeHue OpraHu3MoB. JIBM)KCHHE OJHOKJIETOYHBIX OPraHu3MoB: amMEOOUIHOE,
KI'YTUKOBOE€, DPECHUYHOE. JIBMKEHME MHOIOKJIETOYHBIX PpACTEHUN: TPONHU3Mbl M HACTHH.
JIBuKeHHe MHOTOKJIETOUHBIX )KUBOTHBIX U YEJIOBEKa: MbllieyHas cucreMa. Peduiekc. CkenerHbie
MBIIIIIBI U X padora.

IIntanue opranusMoB. llornomenue BOABI, YIVIEKMCIOrO ra3a ¥ MUHEPAJIbHBIX BEILIECTB
pactenussMu. IlutaHue XKUBOTHBIX. BHYTPUIIONIOCTHOE M BHYTPUKIETOYHOE IUIIEBApPEHUE.
[IuTanue MO3BOHOUYHBIX JKUBOTHBIX. OTAENbl MULIEBApUTEIbHOIO TpakTa. [IuieBapurenbHbIe
xkeiessl. [InmeBapurenbHas cucreMa 4eI0BeKa.

Hpixanue opranu3mMoB. Jpixanue pacteHuil. J{pixanue wuBoTHbIX. udPy3us raszos uepes
MOBEPXHOCTh KJeTKH. KoxkHoe npixaHue. J[pixaTtenbHas moBepxHocTh. JKabepHoe M €royHoe
nbpIxaHue. JlpIXaHHe I103BOHOYHBIX JKMBOTHBIX M YEJIOBEKa. OBOJIIOLMOHHOE YCIOXHEHHE
CTPOCHHUs JIETKUX IIO3BOHOYHBIX JKMBOTHBIX. JIpIXaTelnbHas cHCTEMa 4YellOBEKa. MexaHusm
BEeHTWISILIMN JIETKUX Y ITULl U MJIICKONUTAIOIUX. Perynsanus neixanus. JpixatenbHble 00bEMBI.

TpaHcnopr BemecTs y OpraHusMoB. TpaHCIOpPTHBIE CHUCTeMBI pacTeHMH. TpaHcnopr
BEIIECTB y KUBOTHbIX. KpoBeHocHas cucreMa u €€ opraHel. KpoBeHOcHas cucTeMa
IIO3BOHOYHBIX JKUBOTHBIX W uenoBeka. Cepale, KpOBEHOCHbIE coOCyAbl M KpoBb. Kpyru
KpoBOOOpalieHusi.  OBOJIIOLIMOHHBIE  YCIOXKHEHUS  CTPOEHUS  KPOBEHOCHOW  CHCTEMBI
MI03BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perynsuus.

Beinenenne y opraHusMoB. Beiaenenne y pacrteHuid. BeineneHne 'y )KMBOTHBIX.
CokparutenbHble Bakyoiu. Opranbl BbieneHus. @OunbTpanus, cekpeluss U oOpaTHOE
BcachlBaHHE KaK MEXaHU3MbI pabOThl OPraHoB BbiaeneHUs. CBsI3b MOJOCTH Tejla C KPOBEHOCHOMN
U BBIIEIUTENIBHONW CHCTEMaMH. BplieneHue y NMO3BOHOYHBIX JKMBOTHBIX M 4denoBeka. [loukw.
Crpoenue u pyHKimonnpoBanue Hegpona. OOpa3oBaHNEe MOYH Y YETOBEKA.



3amuTa Yy OpraHu3MOB. 3amIUuTa y OAHOKJIETOYHBIX Opranu3moB. Crmopel OakTepuil u
LUACTBI IPOCTEHUINNX. 3alIMTa Y MHOIOKJIETOYHBIX pacTeHuil. Kyrtukyna. Cpencrsa nacCUBHON U
XUMHYECKOH 3a1nThl. DUTOHLIHIBIL.

3ammTa y MHOTOKJIETOYHBIX )KMBOTHBIX. [IOKpOBBI M MX MPOU3BOJHBIE. 3alUTa OpraHu3Ma
or Oone3nell. MMmyHHas cucrema uyenoBeka. KieTo4yHbIi M T'yMOpajbHBIH HMMYHHUTET.
Bpoxnéuupii u  mpuoOpeTéHHbI  crienuduueckuid  UMMYHUTET. Teopusi KJIOHaJIbHO-
cenektuBHOro ummynuteta (I1. Dpmux, @. M. bepuer, C. Tonerasa). BocmaimrenbHbie OTBETHI
OpraHu3MoB. Posb BpoxAEHHOTO MMMYHUTETA B Pa3BUTUN CUCTEMHBIX 3a00JIEBaHUM.

PaznpaxkumMocTs M perysiuMs y OpraHu3MoB. Pa3npa)kuMOCTh y OJHOKJIETOYHBIX
opranu3MoB. Takcucel. Pa3npaxuMoCTe M perynsanus y pacreHuid. PocToBble BemiecTBa M UX
3HA4YCHHUE.

HepBhas cucrema u pediekTopHas peryisinus y KMBOTHbIX. HepBHast cuctema u eé
OTAENbl. DBOJIOLMOHHOE YCIO)KHEHUE CTPOECHHUS HEPBHOM CHCTEMBI y JKUBOTHBIX. OTHenbl
TOJIOBHOTO MO3Ta MO3BOHOYHBIX JKUBOTHBIX. Peduiekc u pednexkropHas ayra. besycnoBHbie u
yCIIOBHBIE Pe(IIEKCHI.

I'ymopanbHast peryisiivss M SHAOKPUHHAs CHUCTEMa >KMBOTHBIX M 4enoBeka. JKeinesbl
SHJIOKPUHHOW CHCTEMBI M HUX TOpPMOHBL. JlelicTBHE TOpMOHOB. B3auMOCBS3b HEPBHOM H
SHAOKPUHHOM cucTeM. [ nnoTtanamo-runodusapHas cucTema.

JleMoHCcTpanuu

IToptper: U. II. [TaBnos.

Tabmuuel u cxembl: «OIHOKJIETOYHBIE BOJOPOCIN», «MHOTOKJIETOYHBIE BOJOPOCINY,
«bakrepun», «lIpocreiimme», «OpraHbl IBETKOBBIX pacTeHui», «CHCTeMBI OpraHoOB
II03BOHOYHBIX JKMBOTHBIX», «BHYTpeHHee CTpOEHHE HaCeKOMBIX», «TKaHH pacTeHHu»,
«KopueBsie cucrembl», «Ctpoenue crtelns», «CTpoeHue IUCTOBOW IIACTUHKW», «TKaHM
KUBOTHBIX», «Ckener 4enoBeka», «llmmeBapurensHas cucrema», «KpoBeHOCHas cucreMay,
«J/IpixaTenpHast  cuctemayn, «HepBHas cucreman, «Koxka», «MpllieuHas cUCTEMay,
«BolaenurenbHas cucreMa», « JHIOKpUHHAs cuctemMa», «CTpoeHHe MbIIIbD, «MMMyHHUTETY,
«Kumeunononoctusiey, «CxeMa NMUTaHUS pacTeHHiD», «KpOBEHOCHbIE CHCTEMBI IIO3BOHOYHBIX
KHUBOTHBIX», «CTpoeHne ruapol», «CTpoeHue miaaHapun», « BHyTpeHHee cTpoeHHue H0XkKIAEBOro
yepBsi», «HepBHas cucrema pbuiO», «HepBHas cucrema marymku», «HepBHas cuctema
npecMmblkaromuxcs», «HepBHas cucrema nTuny, «HepBHas cucTeMa MIIEKONUTAIOIIKAXY,
«HepBHas cucrema uenoBekay, «Pediekcy.

ObopynoBaHue: CBETOBOM MHUKPOCKOII, MUKPOIpPENapaThl OJHOKJIETOUYHBIX OPraHHU3MOB,
MUKpOIIpenapaThl TKaHEH, paKOBUHbBI MOJUIFOCKOB, KOJUIEKIIUHA HACEKOMBIX, UIJIOKOXKHUX, )KUBbIE
9K3EMILISIPHl KOMHATHBIX PaCTeHUM, repOapuu pacTeHHI pa3HBIX OTIEJIOB, BIa)KHBIE MpenapaThl
KUBOTHBIX, CKEJIEThl I03BOHOYHBIX, KOJUIEKIIMH OECITO3BOHOYHBIX KUBOTHBIX, CKEIET YelIOBEKa,
obopynoBaHue JJsi JEMOHCTpPAallUM TMOYBEHHOTO W BO3AYIIHOIO MHTAaHUS pPACTEHH,
pacuierieHdss Kpaxmalia W OenkoB mToj JAeiicTBUeM (epMeHTOB, 00OpyIOBaHHME st
JEMOHCTPALUU OIBITOB 110 U3MEPEHUIO KU3HEHHOM EMKOCTH JIETKUX, MEXaHU3Ma JIbIXaTEIbHbIX
JBHUKEHUN, MOJIE€JIY TOJIOBHOTO MO3Ta Pa3JINYHbIX KUBOTHBIX.

JlaboparopHasi pabora «/3yueHue TKaHel pacTeHUIN».

JlabopaTopHasi padora «/3yueHue TKaHel KUBOTHBIXY.

JlaboparopHasi pabora «/3yueHrne opraHoB IBETKOBOI'O PACTEHUS.

Tema 10. PazmHoOKeHHe M pa3sBUTHE OPraHU3MOB

DopMBbI pa3MHOKEHUSI OPraHU3MOB: Oecroioe (BKIYasi BEreTaTuBHOE) U 1osioBoe. Buabl
0ecroJoro pa3MHOXKEHHS: TOYKOBaHHE, CIIOPYJIIHS, (hparMeHTaIus, KIOHUPOBAHHE.



[TonoBoe pa3zmHoxeHue. IlonoBble kineTku, uiaum ramersl. Meio3. Craaguu Meio3za.
[ToBenenue xpomocom B meio3e. Kpoccunrosep. buonorndeckuil CMbICI MeH03a U II0J0BOTO
npouecca. Melo3 1 ero MecTo B )KM3HEHHOM LIUKJIE OPraHU3MOB.

IIpen3aponpimieBoe  passutue. [‘ameroreHes y kuBOTHBIX. [lojoBele  Kele3bl.
OOpazoBaHue M pa3BUTHE MOJIOBBIX KiieToK. Criepmarorenes u ooreHe3. CTpoeHHE IOJIOBBIX
KJIETOK.

OmtonoTBOpeHre U 3MOpHOHATIbHOE pa3BUTHE KUBOTHBIX. CIOCOOBI ONJIOAOTBOPEHUS:
Hapy>XHOe€, BHyTpeHHee. [lapreHorenes.

WuauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOT€He3). DMOPUOIOrus — HayKa O pa3BUTHHU
opranu3mMoB. Mopgozenez — oona uz enanvix npoodaem sambpuonozuu. Konyenyus mopgpozenos
u moodenu mopgozeneza. Craquu sMOpHOTeHEe3a JKUBOTHBIX (Ha TpUMepe JISTykn). J{podienue.
Tunel npobnenus. Jemepmunuposannoe u Hedepmunuposannoe opobaenue. bracmyna, munovi
onacmyn. OcoOEHHOCTH APOOICHUST MIIEKONUTAIOMINX. 3apOABIIIEBbIEe JIMCTKU (TacTpyJISALIUS).
3aknajKka OpraHoB M TKAaHEH W3 3apoAbIIIEBBIX JIMCTKOB. B3anmHoe BiMsHUE dacrel
pa3BUBAIOIIErOCs 3apofbllia (SMOpUOHANbHAS MHAYKIUSA). 3akiajka IUlaHa CTPOCHHUS
KUBOTHOI'O Kak pe3yJbTaT MEpPapXMYEeCKUX B3aUMOJCHCTBUH TeHOB. BiusHue Ha
SMOPHOHANILHOE PA3BUTHE PA3IMYHBIX (PAKTOPOB OKPYKAIOIIEH CPEIbL.

Poct u pa3Butue >xuBOTHBIX. I[locTomMOpuoHanbHbli mepuon. Ilpsmoe u HempsmMoe
pa3Butue. Pa3ButHe ¢ MeramMopdo3oM y OECHO3BOHOYHBIX U IMO3BOHOYHBIX JKHBOTHBIX.
buonornueckoe 3HaueHHe NPSIMOrO0 M HEHOPSIMOI'O Pa3BUTHS, UX PACIPOCTPAHEHUE B MPUPOJE.
Tunel pocra XUBOTHbIX. DaKTOpbBl PETYJALUU pPOCTa >KUBOTHBIX U 4yenoBeka. Craauu
MIOCTAMOPUOHAJILHOTO Pa3BUTHUS Y KUBOTHBIX U 4YesoBeka. Ilepuoabl OHTOreHesa uenoBeKa.
CrapeHue 1 cMepTh Kak OMOJIOTHYECKHE MTPOLIECCHI.

PasmHOXXeHHME U pa3BuTHE pacTeHMi. ['ameroput u crnopoput. Melo3 B KU3HEHHOM
nukie pactenuit. OOpas3oBaHwe cmop B Tporecce Meioza. [lametoreHes y pacTeHHid.
OmlonoTBOpEeHNE M PAa3BUTHE pPACTUTEIbHBIX OPraHu3MoB. JIBOIHOE OIJIOAOTBOPEHHE Y
IIBETKOBBIX pacTeHni. OOpa3oBaHUe U Pa3BUTHE CEMEHH.

MexaHu3MBbI peryJsiliui OHTOI€HE3a Y PACTEHUN U )KUBOTHBIX.

JdemoHcTpanuun

[Moptpetsi: C. I'. HaBamun, X. Hlneman.

Tabmune!l u cxembl: «BereratuBHoe pa3MHOkeHHE», « TUnbl 0ecrosoro pa3MHOXKEHUS»,
«Pa3MHOXEHHE XJIaMUAOMOHaIbl», «Pa3MHOXeHHEe 3BrieHb», «PasMHOXeHHE TuIapb»,
«Meiio3», «XpomocoMmbl», «l'amerorene3», «CTpoeHue SHLUEKIETKM M CHEPMATO30UIa»,
«OCHOBHBIE CTaauu OHTOreHesay», «lIpsmoe u Hempsmoe pa3ButHe», «Pa3Butue Mmaiickoro
Kyka», «Pa3Butue capanumn», «Pa3zButHe nArymkmn», «/[BoiiHOE OIIOAOTBOPEHUE Y LIBETKOBBIX
pacteHui», «CTpoeHue CeMsH OJHOMOJBHBIX U JBYJIOJBHBIX PACTEHUI», «KM3HEHHBIN LUK
MOpPCKOW  KamycTbl», <Ku3HeHHBIH LUK MXa», <« KU3HEHHBIH LMK ManoOpOTHUKAY,
«GKM3HEHHBIN [IUKJIT COCHBDY.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKPOIIPENapaThl AHLEKJIETOK U CIepMaTO301/10B,
MoJienb «LIMKIT pa3BUTHS JIATYLIKNY.

JlabopaTropuass padora «/3ydyeHue CTpoeHUs TOJOBBIX KJIETOK HAa TOTOBBIX
MUKpOIIpenapaTax».

IpakTnueckas padora «BpisiBlieHHE MPU3HAKOB CXOACTBA 3apOMABIIICH MO3BOHOYHBIX
KUBOTHBIX».

JlabopatopHas pa6ora «CTpoeHre OpraHoB pa3sMHOXKEHUSI BBICIIUX PACTECHUIN.

Tema 11. I'eHeTHKa — HAYKA 0 HACJIEACTBEHHOCTH U H3MEHYMBOCTH OPraHU3MOB



Hcropusi cTaHOBJICHUS M pPa3BUTHs T'€HETHKW Kak Hayku. Paborer I'. Mennens, I'. ne
@puza, T. Moprana. Ponb oTeuecTBEHHBIX y4€HbIX B pa3BuTuu reHetuku. Paborer H. K.
Kousbuosa, H. . BaBunosa, A. H. benosepckoro, I'. [I. Kapneuenko, 0. A. ®umunuenko, H. B.
Tumodeesa-Pecosckoro.

OCHOBHbBIE T€HETUYECKUE MOHATHSA U CUMBOJIBI. [ OMOJIOrHYHBIE XPOMOCOMBI, AJJIETIbHbBIE
TEHbl, aJlbTEPHATUBHBIC NPHU3HAKU, JIOMUHAHTHBIA W PELECCUBHBIM MpPU3HAK, TOMO3UIOTAa,
TeTepo3nuroTa, YMCTasi JUHUSA, THOpUnbl, reHotur, (eHoTUn. OCHOBHBIC METOIbI TEHETHKU:
TUOPUI0IOTHUECKUH, IIUTOIOT MY €CKUH, MOJIEKYJIIPHO -T€HETHIECKUM.

JleMoOHCcTpanuu

IToprpersi: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Komsrios, H. 1. Basuiios, A. H.
benozepckuit, I'. /1. Kapneuenko, 0. A. ®ummmyenko, H. B. TumodeeB-PecoBckwii.

Tabnuibl U cxeMbl: «MeTo/bl TeHETUKN Y, «CXeMbl CKPEIIMBAHUS.

JlaGopaTtopHas padoTa «/[po3oduia kak 00bEKT FTeHETUYECKUX HCCIICTOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACIEACTBEHHOCTH

MonorubpugnHoe ckpemyBanue. llepBbiii 3akoH MeHaens — 3aKOH €AMHOOOPa3Ms
rubpuioB nepBoro nokosneHud. [IpaBuno momuHupoBaHus. Bropoil 3akon MeHaens — 3akoH
pacieruieHus npu3HakoB. L{utonornueckue 0CHOBBI MOHOTHOPHIHOTO CKpemmunBanus. [ unoresa
YUCTOTHI TAMET.

Ananusupyroniee  ckpemuBaHue.  IIpoMexyTouHBI ~ XapakTep  HacielOBaHUS.
PaCH_ICHJ'IeHI/Ie IIPU3HAKOB IIPU HCIIOJIHOM JOMHWHUPOBAHWU.
Jurubpunnoe ckpeumBanue. Tperuil 3akoH MeHzaenss — 3aKOH HE3aBUCHMOIO

HacJIeZIOBaHUS NPU3HAKOB. LlUuTOonornueckue OCHOBbI TUTMOPUIHOTO CKPEIIMBAHMUSL.

CuenneHHoe HacienoBanue npusHakoB. Pabotel T. Moprana. CuernyieHHOe HacleI0BaHHE
I'€HOB, HApYyIIEHHUE CLEIJICHUSI MEXAY I'eHaMHA. XpOMOCOMHAs TEOPUS HACIEACTBEHHOCTH.

I'enernka mona. XpoOMOCOMHBIM MEXaHHU3M ONpeEAeNieHHs MoJila. AyTOCOMBI U IOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHblii M TeTeporaMeTHbldi moJl. ['eHeTmueckas CTPyKTypa IOJIOBBIX
xpomocoM. HacnenoBanue npu3HakoB, CLEIIEHHBIX C IIOJIOM.

I'enotun kak nenoctHas cucrema. llimeldorponuss — MHOXKECTBEHHOE JIEHCTBUE TICHA.
MHoxecTBeHHBIM  ajutenu3M. B3anMmonencTBue HeaulenbHBIX TI'eHOB. KOMILIEMEHTapHOCTb.
Onucra3s. [lomumepus.

I'eHeTHYEeCKMIT KOHTPOJIb pa3BUTUS PACTCHMM, JKUBOTHBIX M 4YEJIOBEKAa, a TaKKe
(GU3MOJIOTUYECKUX TPOLIECCOB, IIOBEIAEHUS W KOTHUTUBHBIX (QYHKUMH. ['eHeTHueckue
MeXaHU3Mbl CUMOMOreHe3a, MEXaHU3Mbl B3aUMOJCHCTBUS «XO3SMH — MapasuT» U «XO35IMH —
MHUKpOOHOM». ['eHeTHueckre acreKkTbl KOHTPOJIs U U3MEHEHUsl HACIeICTBEHHON MH(popMalu B
NIOKOJIEHUSIX KJIETOK U OPraHU3MOB.

JleMoHCTpanuu

[Toptpetsi: I'. Menaens, T. Mopran.

Tabmuuel u cxemsl: «IlepBpiii 1 BTOpoil 3akoHbl Mennens», «Tpetuil 3akoH MeHnens»,
«AHanm3upyrolee cKpemuBanuey, «Henonnoe nomuauposanuey, « CHENIeHHOE HACIEI0BaHHUE
MIPU3HAKOB Yy Apo30duiibly, «I eHeTrka nonay, «Kapuotun yenoseka», «Kapuorun apo3opusl »,
«Kapuotun nuie», « MHOKECTBEHHBIN alien3My», «B3auMoaericTBue reHoBy.

ObopynoBanue: Mojenb I8 JEMOHCTpAIlMM 3aKOHOB €IMHOO00pa3usi rHOpUIOB NEPBOrO
MIOKOJIEHUSI M PACLICIUIEHUs] NMPU3HAKOB, MOJAENIb I JEMOHCTpalMM 3aKOHAa HE3aBUCHMOIO
HACJIEeI0BaHUs IIPU3HAKOB, MOAEIIb U1 JEMOHCTPALMH CUEIJICHHOIO HACIEA0BAHUS IIPU3HAKOB,
CBETOBOW MHMKPOCKOII, MUKpoIpenapar: «/lpozoduna.



IIpakTuueckass paGora «lI3ydyeHue pe3ynbTaTOB MOHOTHOPUAHOTO CKpPEUIMBAHUS Yy
TPO30(HITBD.

IIpakTuueckass pabGora «l3ydyeHue pe3ynabTaToB JIUTHOPHIHOIO CKPEUIMBaHUS Y
IPpO30(pHIIBD.

Tema 13. 3ak0HOMEpPHOCTH U3MEHYHUBOCTH

BsaumogeiictBue reHotuna M cpenbl npu GopmupoBaHuu QeHoTHna. M3MEeHYHMBOCTDH
npu3zHakoB. KadecTBEHHbIe M KOJIMYECTBEHHBbIE IPU3HAKKM. Buabl  M3MEHUYMBOCTHU:
HEHACJICICTBCHHAs U HACJICCTBCHHAS.

MoauukanronHas U3BMEHYUBOCTh. Ponb cpenbl B (opMupoBaHUM MOAM(UKAMOHHON
n3meHunBoctu. Hopma peaknuu npusHaka. BapuanuoHHbIM psa v BapualuoHHas kpusas (B.
Noranucen). CBolicTBa MOAM (PMKALIMOHHON U3MEHYMBOCTH.

'enotunuyeckass u3MeHYMBOCTb. CBOMCTBA TE€HOTHUIUYECKOM HM3MEHUYHUBOCTU. Buubl
TF€HOTHUIIMYECKON U3MEHUYMBOCTH: KOMOWHATUBHAsA, MyTal[UOHHAS.

KomOuHaTtuBHas M3MeHYMBOCTh. Mel03 U MOJIOBOI mpoliecc — OCHOBA KOMOMHATUBHON
U3MEHYMBOCTH. POollb KOMOMHATUBHON M3MEHYMBOCTH B CO3/IJaHUU T€HETUYECKOI0 pa3HO00pa3usl
B IIpeJiesIaX OJHOro BUA.

MyTauroHHass W3MEHYMBOCTb. BuHAbl MyTaluii: T€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHblE M WHAYLUHMPOBAHHbIE MyTaluu. SlepHble M IUTOIIa3MaTHYECKUE MYyTalUU.
ComaTtnueckue M 1monoBble MyTanuu. [IpUunHBI BO3ZHMKHOBEHUs MyTauuid. MyTareHbl u HX
BIIMSHAE HAa OPraHU3Mbl. 3AKOHOMEPHOCTH MYTAaIlMOHHOI'O IpOLEecca. 3aKOH IOMOJOTHYECKHX
psinoB B HacnenactBeHHoW wusMmeHuunBoctu (H.M. BaBuioB). BuesgepHas H3MEHYMBOCTH H
HAaCJEICTBEHHOCTD.

Onucenemuka u 3NUEHOMUKA, POJb INULEHEMUUECKUX (PaKkmoposé 6 HAcie008aHuu U
USMEHYUBOCTNU (PeHOMUNUYECKUX NPUSHAKO ) OP2AHUIMOB.

JdemoHcTpauuun

[Toptpersi: I'. ne ®pu3s, B. Noranncen, H. . BaBunos.

Tabmuuer 1 cxembl: «Buapl u3MeHYMBOCTHY», «MoaupukanroHHasT W3MEHYHBOCTHY,
«KoMOnHaTHBHAS  HM3MCHYHBOCTBY, «Meiio3, «OnnogoTBOpEHUEY, «I'eHeTnueckue
3a0oJeBaHus YeIoBeKay, «Buapl MmyTamuii.

O6opynoBaHue: XHMBble M TepOapHble SK3EMIUIIpbl KOMHATHBIX PACTEHHMM, PUCYHKH
(pororpadun) ;kMBOTHBIX € pa3JIMYHBIMU BUAAMH U3MEHUYMUBOCTH.

Jlaboparopnasi paGora «lccienoBaHue 3aKOHOMEPHOCTEH  MOIU(PUKAIIMOHHOM
u3MeHunBocTH. [locTpoeHne BapualimoHHOro psijia U BapHallMOHHON KPUBOM».

IIpakTHyeckas padora «MyTanuu y 1po30(puiisl (Ha TOTOBBIX MUKpOIIpEnaparax)».

Tema 14. 'eHeTuka yesioBeKa

Kapuotun uwenoBeka. MexayHaponHas IHporpaMMa HCCIIEJOBaHUS T'€HOMa YEJIOBEKA.
MeToapl U3ydyeHUsl TEHETHKU YEeNOBeKa: T'eHealorH4ecKuii, OJM3HEOBBIN, [IUTOT€HETHUYECKUIA,
MOMYJIIUOHHO-CTATUCTUYECKUH, MOJIEKYJIIpHO-reHeTudecKnuid. COBPEMEHHOE OIpeleIcHue
TEHOTHUIIA: IOJJHON€HOMHOE CEKBEHUPOBaHUE, TCHOTUIIMPOBAHUE, B TOM uncie ¢ nomoupro I1IP-
aHanu3a. HacnencrBenHble 3a00neBaHus 4enoBeKa. | eHHble U XpOMOCOMHBIE O0JIE3HU YETI0BEKA.
bonesnn ¢ HacnencTBEHHOW NIPEnpaclOIOKEHHOCTbIO. 3HAYEHHWE MEIULIMHCKOM TI'EHETHKU B
MPEJOTBPALICHUH M JIEYEHUM T'€HETUYEeCKUX 3a0oseBaHMil denmoBeka. MeauKo-reHeTH4ecKoe
KOHCYJIbTHpOBaHHE. CTBOJIOBBIE KJIETKH. [[OHATHE «T€HETHYeCKOro rpys3a». JTUYECKNE aCIEeKThI
UCCIIeIOBaHUN B 00JIACTH PeJaKTUPOBAHMS T€HOMA U CTBOJIOBBIX KJIETOK.



I'enernueckue ()akTOPbl MOBBIMICHHOW YyBCTBUTEIBHOCTH 4YeNOBeKa K (DU3MUECKOMY H
XMMHUYECKOMY 3arpsi3HEHHMIO OKpYXKaroled cpenapl. ['eHeTndeckas NpenpacnoyokKeHHOCTh
YeJIOBEKa K MaTOJIOTHSIM.

JdeMoHCcTpanuu

Tabmuupl u cxembl: «Kapuotun uenoBeka», «MeToAbl M3yUEHUs] TEHETHKU YEJIOBEKa,
«["eneTnyeckue 3a001€BaHMs YETOBEKAY.

IpakTnueckas padora «CocTaBIeHUE U aHATU3 POJAOCIOBHOM.

Tema 15. Cenexuusi opranu3mMoB

JlomecTukanuss W CeNeKIUsA. 3apoKJICHUE CEJNCKIMW W JoMecTukanuu. Yuenue H. U.
BasuiioBa o LleHTpax npoucxoxaeHusl 1 MHOrooOpas3us KyJlIbTYpHBIX pacTeHuil. Ponb cenekuun
B CO3JJaHUM COPTOB pACTeHUH U mopoJ KUBOTHBIX. CopT, mnopoja, IITaMM. 3aKOH
TOMOJIOTHYECKUX PSIIOB B HAclleACTBEHHOM m3MeHunBocTd H. M. BaBunoBa, ero 3HaueHue s
CEJIeKIITMOHHON PabOTHI.

MeTonbl ceneKIIMOHHON paboThl. MIcKycCTBEHHBIN OTOOp: MaCCOBBIM U MHIWBUYaJIbHBIH.
Ortanbel KOMOMHAIIMOHHOW cenekiuu. VcnpltaHue mpousBoauTenedl mo moroMcTBy. OTOOp 1O
TEHOTHITY C TOMOIIBIO OLIEHKH ()eHOTHUIA TOTOMCTBA U OTOOP 10 TEHOTHITY C IOMOIIbIO aHAJIN3a
JIHK.

HcKyCcCTBEHHBIM MyTareHe3 Kak METOJA CeJeKIMOHHOW paboThl. PaguanuoHHbId U
XMMHUYECKUH MyTareHe3 KakK MCTOYHUK MYTaluid y KyJIbTYPHBIX (OpM OpraHusmoB.
Hcnonb3oBaHue TEHOMHOIO pEAAKTUPOBAHUA U METoN0B pexkomOuHaHTHRIX JHK ana
ITOJIY4EHHSI UICXOJHOI0 MaTepHaIa JJIsl CEJICKIINH.

[Tonyuyenne mnomumiaounoB. BuyTpuBunoBas ruOpunusauus. biauszkopoicTBeHHOE
CKpelMBaHue, Wi uHOpuauHT. HepoacTBeHHOE CKpenmmBaHnue, Wik ayropuauHr. ['ereposuc u
ero npuuuHbl. Mcnonmp3oBanue rereposuca B cenekuud. OtnanéHHas ruOpuaM3aLMSL.
[Ipeononenne Oecruionusi MEXBUIOBBIX THOPUAOB. J[OCTM)KEHHsSI CENEKIMH pPACTCHUH W
KUBOTHBIX. « 3€1€Has pesoioyusiy.

CoxpaHeHHE M H3y4Y€HUE T€HETUYECKHX PECYpPCOB KYJIbTYPHBIX PACTEHHN M UX IUKUX
poauyen sl CO3/IaHUsI HOBBIX COPTOB M TMOPUJIOB CEIIbCKOXO03MCTBEHHBIX KYJIbTYp. M3yuenue,
coXpaueHue U YnpaeieHue eHemuyecKumMu pecypcamu ceabCKOX03AUCMBEHHbIX U NPOMbBICIOBbIX
HCUBOMHBIX 8 YENAX VAYUULEHUS CYUeCMBYIOWUX U CO30AHUSL HOBbIX NOPOO, TUHULL U KPOCCO8, 8
MOM Yucie ¢ npuMeHeHUuem cO8PEeMEHHbIX MeMo008 HAYYHLIX UCCAEO08AHUT, Nepedosblx uoell U
NnepCcnekmueHbIX MexHoJI02Ul.

JleMoHCTpanuu

[TopTpetsi: H. U. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, I1. I1. JIykbsnenko, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabmuuel u cxeMbl: «LIeHTPbI TPOUCXOXKACHUS M MHOTOO0Pa3Hsl KyJIbTYPHBIX PACTCHUN»,
«3aKOH T'OMOJIOTMYECKUX pPSAJOB B HACJIEACTBEHHOW H3MEHUMBOCTH», «METOAbl CEeNeKIUun»,
«Otnanéunas rudbpuausamnusy, «MyrtareHes».

JlaboparopHas pa0ora «l3yuyeHne COpTOB KYyJIbTYpHBIX PACTEHHH M IOPOX JOMAIIHUX
YKUBOTHBIX).

JlaboparopHasi padora «/3yueHrne METOI0B CENEKIMN PaCTEHUIN».

IIpakTnuyeckas padora «lIpuBrBKa pacTeHui».

Ikckypeussi «OCHOBHBIE METOIbI M JOCTHKCHHS CENIEKIIMH PACTCHUM W >KHUBOTHBIX (HA
CENEeKIMOHHYIO0 CTaHIMIO, MJIEMEHHYI0 (epMy, COPTOHCIBITATENBHBI y4acTOK, B TEIUIMYHOE
XO03SCTBO, B JIAOOPATOPHIO arpPOYHUBEPCUTETA UITH HAYIHOTO IISHTPA)».

Tema 16. BuoTexHOJIOTHSI M CHHTETHYECKAsA OMOJIOTHSI



OOBbeKThl, UCHONB3yeMble B OWOTEXHOJIOTUH, — KJIETOYHbIE M TKaHEBbIE KYIbTYPBHI,
MUKpPOOPTraHU3MbI, MX XapaKTepucTHKa. TpaauioHHas OHOTEXHOJOrus: XJeboleueHue,
MOJTy4yeHHe KUCIOMOJIOUHBIX MPOAYKTOB, BUHOAEIHE. MukpoOuonornueckuii cunte3. OOBbEKThI
MUKpOOHO0JIOrnYecKiX TexHonorui. [IponzBoacTso 6enka, aMUHOKHUCIOT U BUTAMUHOB.

Co3naHne  TEXHOJIOTMH M HMHCTPYMEHTOB  IIEJICHANIPAaBICHHOIO  W3MEHEHHS |
KOHCTPYHPOBAHHSI TEHOMOB C ILIE€JIBIO MTOIYYEHUsI OPraHU3MOB U MX KOMIIOHEHTOB, COZAEpkKaIIUX
He BCTpevaromyecs B Ipupoe OMOCUHTETUYECKUE My TH.

Kinerounass mHxeHepus. MeToabl KyJabTypbl KJIETOK U TKaHEH PACTEHUM WU KUBOTHBIX.
Kpunobanku. Comatnueckass rHOpuau3anvs U comMaTHuecKkwili smOpuoreHe3. lcmonb3oBaHue
TamjioufiOB B CEIIEKIMM pacTeHui. [lonyuenue MOHOKAOHANbHLIX anmumen. Hcnonvzoeanue
MOHOKNIOHANLHBIX U NOJUKTOHANLHBIX aHmumen ¢ meouyure. VICKyCCTBEHHOE OILIONOTBOpPEHUE.
PexkoHCcTpyKIUsS SIMIIEKJIETOK U KJIOHUPOBAHWE JKUBOTHBIX. MeETOJ TpaHCIUIAHTALMU SIIEp
KIIETOK. TexHonozuu 0300po6neHus, KyJIbMusUpo8aHusi U MUKPOKIOHATLHO2O PA3ZMHONCEHUS]
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpoMoOcOoMHasl U I'eHHasi UHKeHepus. VICKyCCTBEHHBIM CHHTE3 I'eéHa U KOHCTPYUPOBAHHUE
pexomOuHauTHBIX JIHK. Cozdanue mpamnceennvix opeanuzmos. JIOCTHKEHUS W TEPCIEKTHUBBI
XpOMOCOMHOW ¥ TEHHOM WH)KEHEpPHH. OJKOJOTMYEeCKHEe M OSTUYECKHE MpoOJeMbl TEHHOM
UHXEHEPUH.

MenunuHckue ouorexHosioruu. [locrrenomuas nudposast meauiuaa. [11P-auarsocruka.
MeTa00s10MHBIN aHAJIN3, TEHOLEHTPUYECKUI aHAJIN3 IPOTEOMa YEJIOBEKA ISl OLLEHKH COCTOSIHUS
ero 3a0poBbs. lcnosnb3oBaHue CTBOJIOBBIX KJIETOK. TapretHas Ttepanusa paka. 3D-
OvouH)XeHepusl s pa3paboTku (yHIaMEHTaJbHBIX OCHOB MEIULMHCKUX TEXHOJIOTUH,
CO3/1aHUsl KOMIUIEKCHBIX TKaHEH COYETaHHEM TEXHOJIOTUH TpPEXMEPHOro OMONPUHTHHIA U
ckaddonauHra ISt peiieHus 3aja4 NepcoHaTU3UPOBAaHHON MEAUIIMHBI.

Co3naHue BEKTOPHBIX BaKIMH C IEJbl0 OOecredyeHuss KOMOMHHPOBAHHOM 3alUThI OT
Bo30ynuteneit OPBU, ycraHoBIeHHE MOJNEKYISPHBIX MeXaHU3MOB (yHKIHOHupoBanus PHK-
COZIEpKAIINX BUPYCOB, BRI3BIBAIOIINX 0CO0O OMACHbIE 3a00IeBaHMsI YEIOBEKA U )KHBOTHBIX.

JdemoHcTpanuun

Tabmuuslt u  cxembl: «lMcnonb3oBaHue MUKPOOPraHM3MOB B IPOMBIILIEHHOM
Mpou3BOACTBEY, «KiierouHast unxxeHepus», «I eHHast HHKEHEpUs».

JlaGoparopHnas padora «/3yueHne 00bEKTOB OMOTEXHOIOTUI».

IIpakTnueckas padora «llonyueHrne MOJOYHOKHUCIIBIX TPOTYKTOBY.

IKcKypeust «buoTexHonorus — BayKHeHas mporu3BoJUTENbHAS CUJla COBPEMEHHOCTH (Ha
OMOTEXHOJIOTUYECKOE MTPOU3BOJICTBO)Y.

11 KJIACC

Tema 1. 3apo:kneHue U pa3BUTHe IBOJTIONUOHHBIX NPeACTABJICHU B 0M010TMHI

OpomonuonHas Teopust Y. Jlapsuna. [Ipeanocbuiku BOSHUKHOBEHHS JapBUHMU3MA. JKU3HB
U Hay4Has JearenpbHocTh Y. /lapBuHa.

JBrxymme cunsl 3Bomonuu  BuaoB 1o Y. JlapBuHy (BbICOKass HHTEHCHBHOCTb
pPa3MHOXKEHUSI OPraHU3MOB, HACIEACTBEHHas M3MEHUYMBOCTb, OOprOa 3a CyIIECTBOBaHHE,
€CTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).

Odopmnenne cuntetTnueckoi Teopun 3Bororuu (CTD). HeliTpanbHast Teopust SBOIOLINH.
CoBpeMeHHasl 3BOJIIOLMOHHAs OMOJOrus. 3HAUEHHE IBOJIIOLMOHHON TeopuH B (popMUPOBaHUU
€CTECTBEHHO-HAYyYHOM KapTUHBI MUpA.

JleMoHCcTpanum



[TopTpetsi: Apuctotensb, K. Jlunneit, XK. b. Jlamapk, 2. K. Cenr-Unep, XK. Kiosse, Y.
Hapsun, C. C. YUerBepukos, 1. 1. lImansraysen, Ix. Xongeitn, /. K. benses.

Tabmuuel u cxembl: «Cucrema xuBoil npupozas! (no K. Jlunuer)», «JlecTHuna >xuBbIX
cyuiectB (mo Jlamapky)», «MexaHusm QOpMHUpPOBaHUS NPUCIOCOOJIEHUNH Yy pacTeHuil Hu
KUBOTHBIX (10 Jlamapky)», «Kapra-cxema mapupyra nyremectsus Y. lapsuna», «Haxonku Y.
HapBunay, «®Dopmbl 00prObI 3a cymiectBoBaHue», «llopombr romybeit», «MHuoroobdpasue
KyJIbTYpHBIX (opM KamycThl», «[lopoabl m1oMamHuX KUBOTHBIX», «CxeMa 00pa30oBaHMs HOBBIX
BuaoB (mo Y. JlapBuny)», «Cxema COOTHOIIECHHUS ABMXKYUIMX CHJI 3BOJIOLHNNY, «OCHOBHBIE
MIOJIO’KEHUSI CUHTETUYECKOW TEOPUU IBOJIIOLIUNY.

Tema 2. MukposBoJronus u e€ pe3yJabTarbl

[Tonynauusa kak seMeHTapHas equHuna 3Boitoluu. COBpPEMEHHBIE METOIbI OLEHKU
TEHETUYECKOr0 pa3Ho00pa3usl U CTPYKTYpbI momnyssanuil. IzMeHeHune reHodonaa nonysnuu Kak
JJIEMEHTapHOE 3BOJIOLMOHHOE SIBJIEHUE. 3aKOH TeHeTtmdeckoro paBHoBecus Jlx. Xapau, B.
Baiin6epra.

DOnemeHTapHble (DaKTOpbl (ABMKYLIME CHJIBI) SBOJIONUH. MYTAIIMOHHBIN mpoliecc.
KombOunatuBHass u3mMeHuuBOCTh. /[lpeili reHoB — ciydailHble HEHampaBlICHHbIE H3MEHEHHS
yacToT ajuiened B momymsanusax. DddekT ocHoBarens. Ipgexm OymviiouHo20 20pabIUIKA.
CHuoiceHue eceHemuuecko2o pasHoooOpaszus: npudunsl u ciedocmsus. Illpossnenue 3pgpexma
opeiigha 2enos 6 OomWUX U Madblx nonyaayusx. Murpanuu. W3omamust MOMyJISIHMA:
reorpadudeckas (mIpocTpaHCTBEHHAs), Onoornueckas (penpoyKTUBHAS).

EcrectBeHHbIli 0TOOp — HampaBisomuil (axkrop 3Bomonuu. PopMbl €CTECTBEHHOTO
orOopa: ABMXKYLIMHA, CTaOWIM3UPYIOIIMHA, pa3pblBaomuil (au3pynTuBHblit). IlomoBoit oTbop.
Bo3HuKHOBEHUE U 3BOIOIMS COLUATBHOIO MTOBEIEHUS KUBOTHBIX.

[Tprcnoco6IeHHOCTh OpPraHU3MOB Kak pe3yJbTaT MHKPOIBOMIOLMH. Bo3HHMKHOBeHHE
MpUcroco0eHuit y opranu3zMoB. ApoMopdo3sl U uaunoanantanuu. [Ipumepsl npucrnocoOaeHmi
y OpraHu3MoB: MOpP(OJIOTHUECKUE, (PU3NOJIOTHYECKHUE, OWOXMMHYECKHE, IOBEACHYCCKHUE.
OTHOCHUTENBHOCTB MPUCTIOCOOTIEHHOCTH OPraHU3MOB.

Bun, ero xpurepuu u crpykrypa. BumooOGpasoBaHue kak pe3ysbTaT MUKPOIBOJIIOLUH.
Wzomsmust — ximoueBoil  (haktop BUpooOpa3zoBaHus. Ilytm m cmocoObl BHI000pa3oBaHUS:
ajyonatpuueckoe (reorpauyeckoe), CHUMMIATPUUECKOE (SKOJOIMUYECKOE), «MIHOBEHHOE)
(monmunuonau3anus, rudpuan3anus). JmmTe1bHOCTb SBOTIONUOHHBIX TPOLIECCOB.

MexaHu3Mbl GOPMUPOBAHUS OMOJIOTHYECKOT0 pa3HO00pas3usl.

Pones »BomouMOHHOW OHONOTMM B pa3pabOTKe HAay4YHBIX METOIOB COXpPaHEHHS
6unopazHooOpa3us. MHKPOIBOMIONMS W KOIBOJIOIHS TMAapa3uTOB U UX X035ieB. MeXaHH3MbI
(hopMHUPOBaHUS YCTOMYMBOCTH K aHTHOMOTUKAM U CIIOCOOBI OOPBHOBI ¢ HEHl.

JleMoHCTpanuu

[TopTpeTtsi: C. C. UeTBepukos, J. Maiip.

Tabmuue! u cxembl: «MyTallMOHHAsE U3MEHUYUBOCThY, «l[lonmynsaiuonHas cTpykTypa BUaa»,
«Cxema mposiBaeHMsT 3akoHa Xapau—BaiinOepra», «/IBwKylime CHJIbI  3BOJIIOLIUNY,
«DJKoyoruyeckass M30JALUSA TMOMYyJsiUui ceBaHCKoW (openuy, «['eorpaduueckas H30ISLUS
JIMCTBEHHHULIbI CHOMPCKON U JMCTBEHHMIIBI AaypcKoi», «llomynsinoHHbIe BOJHBI YHCIEHHOCTH
XUIIHUKOB W JKepTB», «Cxema JeHCTBHS €CTeCTBEHHOro ot1Oopa», «®Dopmbl OOpnOBI 3a
CYLIECTBOBAHUEY, «HaycTpranbHblii MEJTaHU3M», «Kusbie HCKOIIaeMbIey,
«IloxpoBUTENBCTBEHHAs OKpacka >XUBOTHBIX», «lIpemympexnaromas oKpacka >KHBOTHBIX,
«Dusnonornyeckre axantanuny, «IIpucnocoOIeHHOCTs OPraHU3MOB M €€ OTHOCHTEIbHOCTBY,
«Kpurepun Bunma», «Bunsl-gBoitHuku», «CTpykTypa BHIa B mpupone», «CrocoOs



BUg00OpazoBanus», «leorpaduueckoe BuAooOpazoBaHHE TPEX  BHUAOB  JIAHJBIIICHY,
«Jkonorudeckoe BHI000pa3oBanne BUIOB cHHUID, «l[lomummounsr pactenuit», «KamycTHo-
peneuHbIil THOPHIY.

O6opynoBanue: repbapun pacTeHU, KOJJIEKIIMM HACEKOMBIX, Uyuyesia MTHIl U 3Bepeil
[IpUMepamMH pa3IMyHBIX MPUCIOCOOJIEHUH, Uydena MTULl U 3Bepeil pa3HbIX BHUAOB, repOapuu
pacTeHui OJIM3KUX BUOB, 00Pa30BABIINXCS PA3JIMIHBIMU CITOCOOAMH.

JlabopaTropHasi pa6oTa «BrisBiIeHNE U3MEHYUBOCTH Y 0CO0CH OAHOTO BUIAY.

Jlaboparopnass padora «[IpucrnocoOsieHHss OpPraHU3MOB W WX OTHOCHTEIIbHAS
1eNeco00Pa3HOCTHY.

JlaGoparopHnasi pabota «CpaBHEHHE BUJIOB 110 MOP(HOIOTHUECKOMY KPUTEPUION.

Tema 3. Makpo3BoJironus 4 e€¢ pe3yJibTaThl

MeTozs! nu3ydenus Makpo3Bosronuu. [laneonTonornueckne METOAbI N3y4€EHHUS SBOJIIOLIUH.
[Tepexonnbie Gopmbl U PUIOreHETHUECKUE PSIBI OPraHU3MOB.

buoreorpadguueckrie MeToasl wu3ydeHus sBomouuu. CpaBHeHue Gaopsl U (ayHBbI
MaTEepUKOB U OCTPOBOB. buoreorpadguueckue odnactu 3emian. Buabl-sHAEMUKH U PEIUKTHI.

DOMOpHOJIOTHYECKHE U CPAaBHUTEIHLHO-MOP(OIOTHUYECKHE METOIbl M3YUYEHHUS HBOJIOIUU.
'enernueckne MexaHU3Mbl 3BOJIOLMN OHTOI'E€HE3a M MOSIBICHUS 3BOJIIOIMOHHBIX HOBIIECTB.
['oMonoruyHele U aHaNOrMYHbIE Opranbl. PyiuMeHTapHble Opranbl U aTaBU3Mbl. MOJNEKYJISIpHO-
TeHeTHYeCKre, OHMOXMMHUYECKHE W MaTeMaTH4YeCKHe METOAbl M3y4YeHHS  DBOJIOIUU.
I'omonornunsie rensl. COBpeMEHHbIE METOABI HOCTPOEHUS (PUIOTE€HETUYECKUX J1EPEBHEB.

XPpOMOCOMHBIE MYTALIUH U 3BOJIIOLIHS T€HOMOB.

OO6mme 3aKkOHOMEpPHOCTH (IpaBWjia) dBOMIOUUU. [Ipunyun  cmenvl  yHKYUIL.
HeoOpaTtumocts sBomonuu. AgantuBHas paauanus. HepaBHOMEpHOCTb TEMIIOB 3BOIOLMH.

JdeMoHCcTpanuu

IToptpetsi: K. M. bap, A. O. Koanesckuii, ®. Mromnnep, O. I'ekkens.

Tabmuiet U cxembl: «OUIOTeHETHYECKUNA PST JOMIAANn», K APXEONTEPHKCY, «3BEpO3yOhIe
auepsl», «Cterouedansy, «Puanodute», «CeMeHHbIe MAaNOpPOTHUKW», «buoreorpaduueckue
30HBI 3emnn», «/pelid koHTHHEHTOB», «PemukTe», «HauanpHble cTaguu SMOPHOHAIBHOTO
pa3BUTUSL  TO3BOHOYHBIX JKUBOTHBIX», «l['OMonornyHele M  aHAJIOTMYHBIE  OpraHbDy,
«PyaumenToI», «ATaBU3MBI», «XpPOMOCOMHBIE HaOOpBHl UEIOBEKa W IIMMIIaH3e», «l JIaBHBIE
HaIpaBJICHUS 3BOJIOLUNY, «OO01I1Ee 3aKOHOMEPHOCTH 3BOJIOLIUN.

O6opynoBaHue: KOJUIEKIIMH, Trepbdapuu, MYJSDKM HMCKOMAEMBIX OCTaTKOB OPraHU3MOB,
MYJISPKA TOMOJIOTUYHBIX, aHAJOTMYHBIX, PYAUMEHTapHBIX OpPraHOB M aTaBU3MOB, KOJIJIEKLIHUH
HACEKOMBIX.

Tema 4. IlpoucxoxkneHne 1 pa3sBuTHe KU3HH Ha 3eMiie

Hayunple rumote3sl NPOUCXOXKACHHS >XM3HHM Ha 3emiie. AOHOreHe3 M MaHCIepMUsl.
JloHay4yHble NMpPENCTaBIECHUS O 3apOKIECHUU >KM3HU (KpealroHu3M). ['mmore3a MOCTOSHHOIO
CaMO3apOoXKIEHUS KU3HU U €€ onposepkeHue onbitamu @. Penu, JI. Cnamnannanu, JI. Iacrepa.
[IpoucxoxeHue >KM3HU U aCTPOOHOJIOTUS.

OcHOBHbIE ATaIlbl HEOPraHUYecKoi 3Bostonuu. [nanerapHas (reojgoruueckas) 3BOIIOLMS.
Xumuueckasi 3BOJIOLUSA. AOHOre€HHBI CHHTE3 OpPraHMYECKUX BELIECTB M3 HEOPraHUYECKHUX.
Ompir C. Mumepa u I'. HOpu. OOGpa3zoBanue mnoiuMepoB u3 MoHoMepoB. KoarepBatHas
runore3a A. WM. Omnapuna, rumore3a mnepBuyHoro OynboHa Jkx. XonmeiiHa, reHeTuyeckas
runore3a [. Mémnepa. Pubosmmer (T. Yex) um rumoresa «vupa PHK» V. Tunbepra.
dopmupoBaHre MEMOPaH U BOSHUKHOBEHHU € IIPOTOKJIETKH.



Hcropus 3emmm u wmeronbl €€ wusydeHus. Mckomaemble OpPraHMYECKHE OCTATKH.
I'eoxpononoruss u e€ wmeroabl. OTHocUTEnbHasT W a0OCONIIOTHAasE  TE€OXPOHOJIOTHSL.
['eoxpoHonornyeckas mKasa: 0HbI, 3Pbl, IEPUOABI, STOXU.

HauaneHble 3Tansl opraHnyeckod 3Bosonuu. [losiBieHre W 3BOMIONUSA NEPBBIX KJIETOK.
Opomouust MeTtabosnm3Ma. Bo3HukHOBeHHe mnepBbix 3kocucTteM. CoBpeMEHHbIE MUKpPOOHBIE
OMOIUIEHKM Kak aHajor mnepBelXx Ha 3emie cooOuiectB. Ctpomartonutsl. IIpokapuorsl u
9yKapHOTHI.

[Ipoucxoxaenue 3ykapuoT (cMMOHMOreHe3). DBOJIIOIMOHHOE MPOUCXOXKIEHHE BUPYCOB.
IIponcxoxieHue  MHOTOKJIETOYHBIX  OpPraHu3MOB. BO3HMKHOBEHHME OCHOBHBIX  TI'pyIII
MHOTOKJIETOYHBIX OpPraHU3MOB.

OcHOBHbIE 3Tambl AIBOJIOLMU BBICHIMX pacTeHuil. OCHOBHBIE apoMOP(O3bl PacTEHUI.
Beixon pacrenuii Ha cymry. llosBieHHME CIOPOBBIX pacTEHHNM M 3aBOCBAHUE HMMM CYLIH.
Cemennble pacteHus. [IponcxoxieHne IBETKOBBIX PaCTEHU.

OcHOBHBIE 3Tanbl 3BOIOLUU KUBOTHOrO0 MHpa. OCHOBHbIE apoMOpd03bl KUBOTHBIX.
Bennckas ¢ayna. KemOpuiickuii B3pbIB — NOSIBJICHUE COBPEMEHHBIX TUIOB. IlepBbie XOpaoBbIe
*HUBOTHbIE. JKU3Hb B BoJe. DBomoLus N03BOHOUYHBIX. [Iponcxoxkaenne ampuouii u penTuiuii.
ITpoucxoxaeHne MIEKONUTAIOIMX W OTUL. [IpuHumn xmoueBoro apomopdosa. OcBoeHue
6€CrI03BOHOYHBIMH U TI03BOHOYHBIMH KHBOTHBIMH CYIIIH.

Pa3BuTHe XxM3HM HA 3eMJie O 3paM U MEpUOJaM: apXeu, MPoTepO30i, Majaeo30i, Me3030i,
KaitHo30M. OOImas xapaKTepuUCTHKa KiIMMaTa W TEOJOTHYeCKuX mporeccoB. [losBieHue wu
pacuBeT XapaKTEpHbIX OPraHu3MOB. YTiIeoOpa3oBaHME: €r0 YCJIOBHUS M BIMSHHE Ha I'a30BbII
cocTaB aTMOC(hEephl.

MaccoBble BBIMUPAaHHUS — KOJIOIMYECKHME KPHU3UCHI NMpouuioro. [IpuymHbl U ciiencTBus
MaccoBbIX BbIMUpaHHUil. COBpEeMEHHBIN IKOJIOTHMYECKUl KpHU3uc, ero ocodbennoctu. [IpobGiema
coxpaHeHus: buopa3HooOpa3us Ha 3emIe.

CoBpemMeHHasi cuCTeMa OpraHn4Yeckoro Mupa. IIpuHIMIBI KiaccuPUKAUU OpraHU3MOB.
OCHOBHBIE CHCTEMATHYECKHUE IPYNIBI OPTraHU3MOB.

JdemoHcTpanuun

[Toptpetsi: @. Penu, JI. Cnannannanuy, JI. [lacrep, U. U. Meunukos, A. U. Onapun, Jx.
Xomnpnein, I'. Ménnep, C. Mumnep, I'. FOpu.

Tabmuusl u cxembl: «Cxema onbita @. Penn», «Cxema onbita JI. TlacTepa mo uzyueHuto
caMo3apoKIeHus Ku3Hu», «Cxema ombita C. Mumiepa, I'. FOpn», «OTtansl HeopraHudeckou
sBomonun», «lI'eoxpoHonoruueckas mkana», «HadanpHble 3Tanbl OpraHMYECKO 3BOJIIOLUANY,
«Cxema o00pa3oBaHusl 3yKapuoT IyTEM cumOuoreHesay, «Cucrema >KUBOH HPUPOJIBD»,
«Crpoenne BuUpyca», «ApomMopdo3bl  pacreHuil», «Punuodurel», «OAHOKJIETOUHBIE
BOZOpOCIN», «MHOIOKIETOYHbIE BOLOpoCIn», «Mxu», «IlanopoTHuku», «l'ogocemeHHBIE
pacteHus», «OpraHbl LBETKOBBIX pacTeHM», «Cxema pa3BUTHA HKMBOTHOIO MHpay,
«ApoMopdo3bl  KUBOTHBIX», «IIpocteiimme», «KumeunononaoctHeie», «llmockue uepBu»,
«YIIeHHCTOHOTHEY, «PBIOEDY, «3eMHOBOIHBICY, «ITpecMmbikarommecs», «IITrIEDy,
«Munekonuraromue», «Pa3sBuTHe KU3HM B apxeiickoll ape», «Pa3zButHe Ku3HH B
MPOTEPO30MCKOM 3pe», «Pa3BuTHE XKU3HM B TNAJCO30MCKON 3pe», «Pa3zButhe Ku3HU B
ME3030MCKOM 3pe», «Pa3BuThe JKHM3HM B KaWHO30HCKOW »3pe», «CoBpeMeHHas cucTema
OpPraHUYECKOr0 MUPA».

O6opynoBanue: repOoapuu pacTeHUM pa3iIMUYHBIX OTHEJIOB, KOJUIEKIIMM HACEKOMBIX,
BJIQ)KHBIE IIpENapaThl >KUBOTHBIX, PAKOBHHBI MOJUIIOCKOB, KOJUIEKIIMM HIJIOKOKUX, CKEJIETbHI



NO3BOHOYHBIX JKUBOTHBIX, Uydela NTHULl M 3BEpeH, KOJJIEKUUH OKAMEHEIOCTEH, IOJIE3HbIX
HCKOITAEMBIX, MYJISIKH OPraHUYECKUX OCTATKOB OPraHU3MOB.

BupryaabHas snaGoparopHas padora «MonemupoBanue onslToB Muiuiepa—tOpu 1o
M3YYEHUIO0 aOMOTEHHOT'0 CUHTE3a OPraHUYECKUX COCTMHEHUHN B IEPBUYHON aTMochepey.

JlabopaTropuass paGora «/3ydyeHne HW ONMCaHHE MCKOMAEMBIX OCTATKOB JPEBHUX
OpPraHU3MOBY.

IIpakTuueckass pabGora «V3ydeHne OCOOEHHOCTEHl CTpPOEHHUS paCTEeHHM pa3HBIX
OTJIEJIOBY.

IIpakTnueckas padora «/3yueHue ocobeHHOCTEH CTPOSHHS TO3BOHOUHBIX )KUBOTHBIX.

Tema S. IIpoucxoskaeHue 4eJi0BeKa — aHTPOIOTreHe3

Pa3znens! u 3anaum anTponosiorud. MeToabsl aHTPOIMOJIOTHH.

CraHOBJIEHHE TIPEACTABICHUN O MPOUCXOXKJICHUM YeJOBEKa. PenuruosHbie BO33pEHUS.
CoBpeMeHHbIE HayYHBIE TEOPHH.

CxoncTBO  4yeloBeKa C  JKUBOTHBIMU. CHCTEMaTHYECKOE IOJIOKEHHE  YeJIOBEKa.
CBuuerenbcTBa CXOJCTBA 4YEJIOBEKA C JKUBOTHBIMHU: CPaBHUTENbHO-MOP(OIOrUYECKHE,
sMOpHronornyeckue, QGU3N0IOro-OnoxuMuyeckue, mnopeneHdeckue. OTIUYUS dYeloBeKa OT
XKUBOTHBIX. [IpAMOX0XKIE€HNE U KOMIUJIEKC CBA3AaHHBIX C HUM IPU3HAKOB. Pa3BUTHE I'OJIOBHOTO
MO3ra U BTOPOW CUTHAJIbHOM CHUCTEMBI.

JBwxyunme  cunbl  (hakTopbpl)  aHTpoOIOreHe3a:  OMOJOTMYEecKHe,  COLUabHBIE.
CooTtHoleHr e OMOTOTMYECKUX U COLIMAIBHBIX (JaKTOPOB B AaHTPOIOTEHE3E.

OCHOBHBIE CTaJUU aHTpoNoreHe3a. PanHue yenoBexooOpa3Hbie 00€3bsiHbI (IIPOKOHCYIIbI)
U paHHHE MOHTHJIbI — OOLIME IPEIKU YET0BEKOOOPa3HbIX 00€3bsH U JII0JIei. ABCTPAJIONUTEKU —
JBYHOTME TIPEAKH JroJei. YenoBeK yMmelnblil, epBble W3TOTOBJIEHUSI OpyAuid Tpyaa. UenoBek
NPSAMOXOASIINI W MEePBBIA BBIXOA Jitojed 3a mpeaenbl Adpuku. YenmoBek reimensOoeprekuii —
OOIIHiT TPEIOK HEaHIePTATbCKOTO YEJIOBEKA U YelIOBEKa pa3yMHOT0. YelloBeK HeaH 1epTaabCKU
Kak BHUJ JIIOJAEH XOJIOAHOIrO Kiaumarta. YenoBeK pa3yMHBI COBPEMEHHOIO THIIA, TEHUCOBCKUUI
YeNoBeK, OCBOCHHE KOHTUHEHTOB 3a npenenamu Adpuku. [laneoreneTnka u majaeoreHOMHUKA.

DBOJIOLNST COBPEMEHHOI0 uesioBeKa. EcTecTBEHHBIH OTOOp B MOMYJSIUSIX YETOBEKA.
MyTanuoHHbIH nporece U nosumopdusm. IlonynsanuonHsie BOJIHBI, Apeii¢) reHoB, MUTpAUs U
«3(dexT ocHOBaTENS» B MOMYJIISAIUAX COBPEMEHHOTO YETIOBEKA.

Yenoseueckue pacwl. [lonstie o pace. bosbmme pacwl: eBporneoujHas (eBpa3uiickas),
aBcTpajo-HerpouHas (3KBaTtopuaibHas), MOHTOJIOUAHAS (a3MaTCKO-aMepuKaHckas). Bpemsa u
OyTH paccelieHHs 4elloBeka 1o IuiaHere. ExuHcTtBO 4yenoBeueckux pac. HayuHnas
HECOCTOATENBHOCTh  pacu3Ma. llpucnocoOiieHHOCTh 4YenoBeKa K  pa3HbIM  YCIIOBHSIM
OKpykaroleil cpenbl. Biusnue reorpaduueckoil cpeasl u apeiia reHoB Ha MOpGOIOTHIO U
(U3MONOTHIO YeIOBEeKa.

MexauciuumInHapabple  MeTonbl B (Qu3uueckod (OMONIOrMYEcKOil) aHTPOMOJIOTHH.
OBOJIIOLMOHHAST  AHTPOIOJOTHS M [MAJCOAHTPOIOJOTHUSl  YEJIOBEYECKUX  MOIYJISIUH.
buocounanbHpie  uccienqoBaHUsA ~— OPUPOABI  4YesnoBeKka.  VMcciaenoBaHue — KOIBOIIOLUU
OMOJIOrMYECKOr0 U COLIMAIBHOTO B YETOBEKE.

JdeMoHCcTpanuu

IToprpetsi: Y. JapsuH, JI. JIuku, A. 5. Porunckuii, M. M. I"'epacumos.

Tabmumslt u  cxembl: «MeTOABI AHTPOINOJIOTUN», «[ OJIOBHOM MO3r 4YeloBEKay,
«YenoBekoobpa3Hbie 00e3bsiHB), «CKeleT YelmoBeKa W CKeJeT MuMMNaH3e», «PyIuMeHTH u
aTaBU3MBDY, «JIBHXKyIIMEe CHJBI aHTPONOreHe3a», «IJBOJIOLMOHHOE JIPEBO 4YEJIOBEKay,
«ABcTpanonutek», «HenoBek ymenbiit», «UenoBek OpsIMOXoasIni», «/eHUCOBCKUN YenoBeK»



«Heanpepranbiupl», «KpomanboHub», «lIpeakn dvenoBeka», «ITalbl 3BOJIOLMHM YEJIOBEKAY,
«PacslI yenoBeka».

O6opynoBaHue: MYJISDKA OKaMEHEJIOCTeH, MPeIMETOB MaTepUaabHONW KYJIbTYphl PEAKOB
yenoBeka, penpoaykuuu (pororpadum) kapthH ¢ MHUGOIOTHUYECKUMU U OubIeickumu
CIO’KETaMU IPOMCXOKJIEHUS YesoBeKa, (poTorpaduu HaxXo0JOK MCKOMAEMbIX OCTATKOB YEJIOBEKa,
CKEJIET 4YeNI0OBEKa, MOJENb Yeperna 4YesloBeKa M yepena IIMMIIaH3€, MOJIEIb KUCTH YEelIOBEeKa U
KHCTH IIMMIIAH3€, MOJEIH TOPCa MPEIKOB YEIOBEKa.

JlaboparopHass padora «M3yueHne o0COOCHHOCTEH CTPOCHHUs CKeJieTa 4eJIOBEKa,
CBSI3aHHBIX C MPSIMOXO0XKICHUEM.

IIpakTHueckas padora «/3yueHne 3K0JOrMYECKUX afanTaluil YeTOBEKay.

Tema 6. OJkxosormss — Hayka O B3aHMOOTHOLICHHMAX OPraHU3MOB W
HAI0PraHu3MeHHbIX CHCTEM € OKpY:Kawouiei cpenoi

3apokJeHne W pasBUTHE dKoyoruu B Tpyaax A. I'ymGompara, K. @. Pymse, H. A.
CeBeproBa, J. I'ekkens, A. Tenciu, B. H. CykauéBa. Paznenst u 3amaum skosioruu. CBs3b
9KOJIOTMH C IPYTUMH HAYKAMH.

Mertoas! skonoruu. IloneBsie HaOMOgEHUS. DKCIIEPUMEHTHl B SKOJIOTHH: MPUPOAHBIE U
naboparopHble. MonenupoBaHrue B 3KOJOTUH. MOHUTOPUHT OKPY>KAIOILIEH Cpeabl: JIOKaIbHBIH,
PETHOHAIILHBIN U T7100aIbHBIN.

3Ha4YeHHE SKOJOTMYECKUX 3HAHUU JUId 4eJoBeKa. DKOJIOTMYECKOE MHUPOBO33PEHUE KAK
OCHOBA CBs3€M dYesoBedecTBa € Ipuponod. DOpMHPOBAHHME DSKOJIOTHMYECKOW KYJIBTYphl H
9KOJIOrM4ECKOM I'PaMOTHOCTH HaCEJICHUS.

JdeMoHCcTpanuu

[Toptpetsr: A. I'ymbonbar, K. @. Pynse, H. A. CeBepuos, 3. I'ekkens, A. Tencnu, B. H.
Cykaués.

Tabmumpl u cxemsbl: «Pa3genst sxomorun», «Metoasl dKonorum», «CxemMa MOHUTOPWHTA
OKpPY’KarOIIEH Cpeabl».

JlabopaTropHas padora «l3yueHrue MeTO10B KOJIOTHYECKUX UCCIETOBAHMII.

Tema 7. Opranusmsl u cpeaa o0UTaHUA

Okonorudeckue (akToppl W 3aKOHOMEpHOCTH uX gAedctBus. Kiaccuduxanus
OKOJIOTMYECKUX  (PakTOpoB:  abHOTHuUecKHe, OuoTmdyeckue, aHTpomnoreHHsle.  OOmme
3aKOHOMEPHOCTH JIeHCTBHS dKosorndeckux (akropos. [Ipasuno munnmyma (K. Ilnpenrens, FO.
JInbux). TonepaHTHOCTH. DBPUOUOHTHBIE 1 CTEHOOWOHTHBIE OPraHU3MBI.

Abuotnueckue (axktopsl. CBeT Kak 3Konoruyeckuii gpaxkrtop. JleiicTBre pa3HbIX Y4acCTKOB
COJIHEYHOI'O CIEKTpa Ha OpraHu3Mbl. DKOJOIMYECKHME TPYNIbl PACTEHUH U MKUBOTHBIX IIO
OTHOLIEHMIO K cBeTy. CUrHanbHas poiib cBeTa. POTONEpUOIN3M.

Temnepatypa kak »konoruueckuid Qaxrtop. JlelicTBue TemmepaTrypsl Ha OpraHU3MBI.
[loitkunorepMHbI€ 1 TOMOHOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPraHU3MBI.

BnaxxHocts kak skosnornyeckuil Qaxrop. Ilpucnocobnenus pacteHH K HOJAEPKAHUIO
BogHoro Oamanca. Knaccudukamus pacreHuid 1Mo OTHOIIEHUIO K Boae. llpucnocoOnenws
YKUBOTHBIX K U3MEHEHUIO BOJHOIO PEKUMA.

Cpenbl obuTaHUS OpPraHMW3MOB: BOJAHAs, HAa3eMHO-BO3AYLIHAs, IOYBEHHAs, TJIyOMHHAas
MOJIIOYBEHHAsl, BHYTpUOpraHu3MeHHas. PU3NKO-XMMHUYECKHE OCOOEHHOCTU cpel OOUTaHHS
opranu3moB. [Ipucrnoco6aeHns opraHu3MoB K )KM3HHU B Pa3HBIX Cpelax.

buonornueckue putmbl. BHelmHne u BHyTpeHHUE pUTMBl. CyTOUHBIE U TOAUYHBIE PUTMBI.
ITpucrioco01eHHOCTh OPraHU3MOB K CE30HHBIM M3MEHEHUSM YCIOBUH KU3HU.



XKuznennsie Gopmbl opranu3moB. [loHsTHe o >xu3zHeHHOH (Qopme. XKusHeHHbIE GOpPMBI
pacTeHuii: nepeBbsl, KyCTapHUKU, KyCTapHUYKH, MHOIOJIETHHE TpPaBbl, OJHOJETHHUE TpAaBBl.
XKuznennele (GoOpMbl KUBOTHBIX: THJIPOOMOHTBHI, I'€OOMOHTHI, a’3pOOMOHTHL. (OcobeHHOCTH
CTpoeHus U 00pa3a KU3HHU.

buotnueckne  Qaxktopsl. Buabl OnoTHuUeCcKMX ~ B3aMMOJCHCTBHIl:  KOHKYpEHIMS,
XMUITHUYECTBO, cUMOM03 U ero ¢opmsl. [lapasutusm, koonepanus, MyTyajau3M, KOMMEHCATU3M
(xBapTHpaHTCTBO, HaxJeOHHuyecTBO). Herpoduueckue  B3auMomelcTBUs  (TOMHYECKHUE,
dopuueckue, dadbpuueckue). 3HaUCHHE OMOTHUYECKHUX B3aMMOACHCTBHHA Ui CYIIECTBOBAHHS
OpraHu3MoB B cpezie oOuTanus. [IpuHIINI KOHKYPEHTHOT'O U CKITFOUEHHSL.

JdemoHcTpanuun

Tabmuuel 1 cxemsl: «IJkosnorndeckue GakTopsl», «CBETOBOM CHEKTP», «IKOJOTUUYECKHE
I'PYMIbI )KUBOTHBIX 110 OTHOLIEHUIO K CBETY», « TenIOKpOBHbBIE KUBOTHBIEY, «X0JIOJHOKPOBHBIE
KHUBOTHBIEY», «Du3noIOrnyeckre ajanTaluu >KUBOTHBIX», «Cpeabl OOMTaHMSI OPraHHU3MOBY,
«buonornyeckne putMbl», « KusHenHble GopMbl pacTeHuil», «Ku3HeHHbIe HOPMBI )KUBOTHBIX»,
«QKocucTeMa HIMPOKOJIMCTBEHHOIO Jiecay, «DKOCHCTeMa XBOMHOro jeca», «llemm nutanusy»,
«XuimHnaectBoy, «Ilapazutusm», «Konkypenuus», «Cumomos», «KoMMeHcaiuzmy».

OOopynoBaHue: repOapuu pacTeHUH M JKUBOTHBIX, MPHUCIIOCOOJEHHBIX K BIUSHUIO
Pa3IUYHBIX  HKOJIOTHYECKUX  (aKTOpoB, repOapuu  CBETOMOOMBBIX, TEHETIOOUBBIX U
TEHEBBIHOCJIMBBIX PACTEHUH, CBETOJOOMBBIC, TEHENOOMBBIE M TEHEBBHIHOCIMBBIE KOMHATHBIE
pacTeHus, repoapud M KOJUIEKLUH TEIIONIOOMBBIX, 3UMOCTOMKHUX, MOPO30YyCTOHYUBBIX
pacTeHuid, uyuyeiga NTUL M 3Bepeil, repdapuuM pacTeHUM, OTHOCALMXCA K TUrpoduTam,
kcepoduraM, MezopuTaM, KOMHATHbIE PpACTEHMsI AAHHBIX TPYII, KOJUIEKIUU >KUBOTHBIX,
OOHUTAIOIIMX B Pa3HBIX cpelax, repdapuu U KOJUIEKIUU PACTEHUM M KUBOTHBIX, 00JIaJar0IIuX
yepTaMl TNPUCIOCOOJIEGHHOCTH K CE30HHBIM M3MEHEHMSIM YCJIOBUM JKM3HM, TrepOapuu Hu
KOJJIEKIIMM PACTEeHUM M KUBOTHBIX PA3JIMYHBIX KU3HEHHBIX (DOPM, KOJJIEKIUH MKUBOTHBIX,
YYaCTBYIOLIHUX B Pa3IMYHBIX OMOTHYECKUX B3aUMOJICHCTBUSAX.

JlaGopaTropHas pabdoTa «BrisiBIeHHE TPUCITOCOOTECHII OPraHU3MOB K BIIHSTHUIO CBETAY.

Jlabopatopnas pabdora «BbisBiIeHHE TPUCHOCOOJCHUI OPraHUu3MOB K BIIMSHHIO
TEMIIEPATYpPhI».

JlaGoparopHasi paGora «AHAaTOMHUYECKHE OCOOEHHOCTH pACTEHHH M3 pa3HBIX MECT
oOHTaHU.

Tema 8. Dxos10rusi BUIOB U MONMYJISIIUIH

DKOJIOTMUECKUEe XapaKTepUCTUKU monyssinuu. [Tomynsanus kak OGuosornyeckas cucrema.
Ponb HeopHOpomHOCTH cpeabl, ¢u3MUecKuXx OapbepoB UM 0COOEHHOCTEH OHOJIOrMHM BHUIOB B
(GbopMHUPOBAaHUY NIPOCTPAHCTBEHHON CTPYKTYpPbI MOMYJISAIMNA. OCHOBHBIE TOKA3aTeNH MOMYJISILUN:
YHUCIEHHOCTb, IJIOTHOCTb, BO3PACTHAsl M IOJIOBasl CTPYKTYpa, POXKAAEMOCTb, INPUPOCT, TEMII
pocTta, CMEPTHOCTb, MUTPALIMSL.

Okonoruueckas CTpykTypa nonyisuuu. OleHKa YMCISCHHOCTH Monyssiuuu. JlMHamuka
MOMYJISIIUU U €€ perynauusa. buornyeckuil notreHnnan nonymsuuu. MoaenupoBaHue JUHAMUKU
nonyisiuuyu. KpuBele pocta uucineHHocTH nonynsnuu. Kpusele BbpkuBaHUS. Perymsuus
YUCIEHHOCTU TMONYJIIIUN: pPoib (PAKTOPOB, 3aBUCALIMX W HE 3aBUCSAIIMX OT IUIOTHOCTH.
Dxonoruyeckue crpateruu BuAoB (r- u K-ctparerun).

[Tonatue 00 »sKonoruyeckoil HuIIe BUAAa. MecTtoobuTaHue. MHoromepHas MoJeib
skosiornueckor Humm Jx.M. Xatundcona. Pazmepsl akonoruyeckoil Huiu. IloTeHmansuas u
peain30BaHHas HUIIIH.



Bun kak cucrema nonynsuuil. Apeansl BUAOB. BuIbl U HMX KU3HEHHBIE CTPATETHU.
DKOJIOTUYECKNE IKBUBAJICHTHI.

3aKOHOMEPHOCTH IOBEACHHMS] M MHIpalMi >KUBOTHBIX. buonoruueckue WHBa3UU
qy>KEPOJIHBIX BUIOB.

JdeMoHCcTpanuu

IToptper: JIxx. . XaTunHCOH.

Tabmuie! U cxeMbl: «DKOJIOTHYECKUe XapaKTepUCTUKH Nomyaauuny», «[IpoctpancTBeHHas
CTpYKTypa mnomyjsuuu», «Bo3pacTHble mnupaMuibl mnomyisinun», «CKOpOCTh 3acelieHus
MOBEPXHOCTH 3eMJIM DPA3JIMYHBIMU OpranuzMamm», «Mopenb skonornueckod Humm Jx. U.
XaTYUHCOHAY.

O6opynoBanue: repdapun pacTeHUH, KOJUICKIIUU KUBOTHBIX.

JlaGoparopHnas padota «IIpucrnocobieHus cemMsH pacTeHUH K pacCeleHUIO».

Tema 9. Jkosorust coodmEecTB. IKOITOrHIECKHE CHCTEMBI.

CoobmectBa opranu3MoB. broreHo3 u ero crpykrypa. CBs3u Mexay OpraHu3MaMu B
OHOLIEHO3E.

Okocuctema Kak oTkpbiTas cucrtema (A. Jx. Tencnu). DyHKIUOHAIBHBIE OJIOKU
OpPraHu3MOB B JKOCHCTEME: MPOMAYLIEHTHI, KOHCYMEHTHI, penyleHThl. Tpoduueckue YpOBHH.
Tpoduueckue nenu u cetu. Adbuotnueckre OJO0KH 3KOCHCTEM. [10YBBI U HIIBI B 9KOCHUCTEMAX.
KpyroBopor BeliecTB U NOTOK SHEPTUU B IKOCUCTEME.

OcHOBHbIE ITOKa3aTeNN 3KocucTeMbl. buomacca 1 mpoaykuus. DK0JIOrHYeCKUe U PaMU /b
quces1, 0MOMacchl U SHEPrUU.

Junamuxa skocucmem. Kamacmpoguueckue nepecmpotixu. @nyxmyayuu. HarpaBieHHbIe
3aKOHOMEpHBIE CMEHbI COOOIECTB — CyKleccuu. [lepBUuHbIE U BTOPUYHBIE CYKIIECCUH U UX
NPUYUHBL. AHTpPONOreHHbIE BO3JEWCTBUA Ha cykueccuu. KimmakcHoe —cooOIecTBo.
buopaznooOpa3ue 1 MoaHOTa KPYroBOpOTa BEIIECTB — OCHOBA YCTOMUHMBOCTH COOOIIECTB.

[IpupoaHbie 3KOCUCTEMBI. JKocucmemvl 03Ep U pek. IKocucmemvl Mopel U OKeaHos.
Okocucmembl myHOp, 1ecos, cmeneti, NyCmblHb.

AHTpPONIOr€HHBIE DKOCHCTEMBI. ArposkocucreMa. ArpoueHo3. Pazmuuums Mexny
AQHTPOIOT€HHBIMU U TPUPOJHBIMHU SKOCHUCTEMAMHU.

Ypb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOosKkocucTeM. I'oposackas ¢uopa u dayHa.
CuHaHTponM3anuss TOpoACKOoW (¢ayHbl. buonornueckoe U  XO3SMCTBEHHOE 3HA4Y€HUE
arpo’KOCUCTEM U yPOOIKOCUCTEM.

3aKOHOMEpHOCTH  (OPMHPOBAHUS  OCHOBHBIX  B3aUMOJEHCTBHII  OpPraHU3MOB B
akocucreMax. Poib kackadnoeo s¢hghexkma u 6U008-30upukamopos (Kirouesvix 6ud08) 6
@yukyuonuposeanuu sxocucmem. IlepeHoC SHEPruM M  BEIIECTB MEXKAY CMEXKHBIMU
9KOCHUCTEMaMHU. YCTOMYMBOCTh OpPraHU3MOB, MONYJISLUHA M  SKOCHUCTEM B  YCJIOBMSIX
€CTECTBEHHBIX U aHTPOIOI €HHBIX BO3/€H CTBUM.

Mexanuzmvl  6030eticmeus  3a2pA3HEHUN  pA3HLIX  MUNO8 HA  CYOOPSAHUSMEHHOM,
OpP2aHUBMEHHOM, NONVIAYUOHHOM U IKOCUCIEMHOM YPOBHAX, OCHOBbl IKOJIO2UUECKO20
HOPpMUPOBAHUSA AHMPONO2EHH020 6030eticmeusi. MeTon0I0rusi MOHUTOPUHIA €CTECTBEHHBIX U
AHTPOIMOI'€HHBIX IKOCHCTEM.

JdeMoHCcTpanuu

IToptpert: A. [Ix. Tencnn.

Tabmuubl u cxembl: «CTpyKTypa OHOIIEHO3a», «DKOCHUCTEMa MIMPOKOIUCTBEHHOTO JIecay,
«JKocucTemMa XBOMHOro Jeca», «DyHKIMOHAJIbHBIE TPYIMINbl OPraHU3MOB B JKOCHCTEMEN,
«KpyroBopor BemiectB B 3Kocucteme», «llenmn mnuranus (macrOuiIHas, AETPUTHAs)»,



«DQKonmornyeckasi mupamMuaa 4ucen», « IKoJoruueckas nupamuaa 6uomMaccel», « IKOJIOruIecKas
nupamuja sHeprum», «O6pasoBanue Oonortay, «llepBuunast cykueccus», «BoccraHoBieHue
Jjeca moclie moxapay», «9KocucTeMa o03epa», «ArpoueHo3», «KpyroBopoT BeIIeCcTB M IOTOK
SHEPruu B arporeHose», «IIpumepsl ypoboskocucrem».

O6opynoBanue: repdapuu pacTeHUH, KOJUJIEKIIMM HACEKOMBIX, Uydesa MTHIl U 3Bepe,
repbapuu KyJbTypHBIX U IUKOPACTYIINX PACTEHUI, aKBapuyM Kak MOJI€Ib SKOCUCTEMBI.

IIpakTHyeckas padora «/3yueHue u onucanue ypoo3KOCHCTEMBI».

JlaGopaTopHas pa6oTa «/I3ydeHue pazHoOOpa3usl MEIKUX MOYBEHHBIX WICHUCTOHOTUX B
pa3HbBIX 3KOCHCTEMAX).

IKCKypeus «IDKCKypcusi B THUIIMYHBIN OuoreorneHo3 (B nyOpaBy, Oepe3HsK, €lIbHHK, Ha
CYXOJOJIbHBIN WJIM MONMEHHBIH JIYT, 03€p0, 00JI0TO)».

IKcKypeus «IDKCKYpCUs B arpodKocucTeMy (Ha MoJie WK B TETUIMYHOE XO3SIMCTBO)».

Tema 10. buocgdepa — riiodanbHas IkocHCTEMA

buocdepa — obmennanerapHas obonouka 3eMid, rIe CYLIECTBYEeT MM CyIIecTBOBaja
KU3Hb. PazButue npencraiaenuii o ouocdepe B Tpynax 3. 3rocca. Yuenue B. WM. BepHaackoro o
ouochepe. O6snactu 6uochepsl u e€¢ coctas. JKuBoe BemecTBo Onocdepsl U ero GyHKIHUH.

3aKOHOMEPHOCTH cyliecTBOBaHUs Ouochepbl. OcobeHHOCTH OMoCchephl KaK rio0aibHON
sKocucTeMbl. JluHamuyeckoe paBHOBecue B Ouocthepe. KpyroBopoTel Bemects
OroreoXxuMu4ecKue UKIbI (yriiepoaa, a3ota). PUTMHYHOCTS siBiIeHUI B Onochepe.

3oHanbHOCTH Ouocdepsl. [lonsaTue o 6uome. OCHOBHbIE OMOMBI CYILIM: TyHJpa, XBOWHbIE
Jieca, CMELIaHHbIE U IIMPOKOJUCTBEHHBIE Jieca, CTeMH, CaBaHHbI, IIyCThIHU, TPOIUYECKHE Jieca,
BBICOKOTOpbsi. KiluMaT, pacTUTENIbHBIN U KUBOTHBIM MU OMOMOB CYIIH.

CrpykTypa ¥ (GYHKIUS KHBBIX CHCTEM, OLIEHKAa WX PECYypCHOrO IOTeHIMada u
6uocdepHbIX QyHKIUH.

JdemoHcTpauuun

[Toptpetsi: B. U. Bepuanckuit, 3. 3tocc.

Tabmuuer u cxembl: «I'eocdepst 3emmny, «KpyroBopot azora B mpupozae», «Kpyrosopor
yriaepoja B npupoae», «KpyroBopor kuciaopona B npupoae», «KpyroBopoT Boabl B IPHUPOLEY,
«OcHoBHbIe OmoOMBI cymm», «KimMmatnueckue mosica 3emim», «Tynapa», «Taiiray,
«Cwmemannpiii  nec», «llupoxonuctBenHsid nec», «Cremnby, «CaBaHHay, «IlycTbiHS»,
«Tponnueckuii ecy.

Ob6opynoBanue: repdbapun pacTeHUil pa3HbIX OMOMOB, KOJIJIEKIIUHU KUBOTHBIX.

Tema 11. YesnoBek U OKpy:Kawlasi cpeaa

DKoJorMyecKkue KpU3uchl W UX MpHuuHBL. Bo3snelictBue uenoBeka Ha Ouocdepy.
3arpsi3HeHHE BO3AYIIHOW cpenbl. OxpaHa Bo3ayxa. 3arps3HeHue BOJIHOM cpenpl. OxpaHa
BOJIHBIX pecypcoB. Pa3pyuienue noussl. OXpaHa MOYBEHHBIX pecypcoB. M3MeHeHne kiaumara.

AHTpONOreHHOE BO3JCHCTBUE Ha paCTUTENbHBIM W JKMUBOTHBIM Mup. OxpaHa
PacTUTEIBHOI'O U KUBOTHOIO MUpa. OCHOBHBIE IIPUHLIUIIBI OXpaHbl NpUpPoAbl. KpacHble KHUTH.
Oco60 oxpansiembie nmpupoansie Tepputopun (OOIIT). borannueckue caabl U 300J0THYECKUE
MapKH.

OcCHOBHbIE MPUHLHUIIBI YCTOWYMBOrO Pa3BUTHUS YeOBEUYECTBA U MpUPOAbl. ParroHanbHoe
[IPUPOJIONIONB30BAHME U COXpPaHEHHWE OMOJOruyecKkoro pasHooOpasus 3emyu. OO6ume
3aKOHOMEPHOCTH TJI00aTbHBIX KOJIOTHYECKUX KpU3ucoB. OCOOEHHOCTH COBPEMEHHOI 0 KpH3Hca
U €T0 BEPOSITHBIE MOCIIECTBHUS.

Pa3BuTe METOJOB MOHUTOPUHIAa Pa3BUTHUS OMACHBIX TEXHOICHHBIX IPOLIECCOB.
Cucmemmnvie uccnedoganusi nepexooa K pecypcocbepezaroujeil. U KOHKYPEHMOCNOCOOHOL



anepeemuxke. buonoeuueckoe pasznoobpasue u dbuopecypcol. Hayuonanvuvie urnpopmayuortvie
cucmemyl, obecneuusaowue O0OCMyn K UHGOPMAYUU HO COCMOSAHUIO OMOENbHLIX BU008 U
axocucmem. OCHOBbL IKOpeadburumayuy IK0OCUcmem u cnocobo8 bopvbOvl ¢ OUONOBPEAHCOCHUAMU.
Pexoncmpykyus mopckux u HazeMHbIX IKOCUCTEM.
JdeMoHCcTpanuu
Tabmuel W cxeMbl: «3arpsi3HeHUe aTtMocdepb», «3arps3HeHue ruapochepsy,
«3arpszHenue mouBb», «llapHukoBbii addexkT», «Ocobo oxpaHsieMble NPUPOIHBIE
TeppUTOPUNY», « MOJIETH YIIPABIIEMOT0 MHPA.
O6opynoBanue: ¢Qororpaguu oXpaHSEeMBIX pACTEHHH U KHUBOTHBIX KpacHON KHUTH
Poccuiickon ®@enepannn, KpacHO! KHUTH peruoHa.

IMNJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHMUS ITPOT'PAMMBI 11O BUOJIOT'UHA
(YIJIEBJIEHHBIV YPOBEHD)
JIMYHOCTHBIE PE3YJBTATDI

dI'OC COO ycranaBinuBaeT TpeOOBaHMUS K pe3yibTaTaM OCBOEHHUSA OO0Yy4aroUMMMHCS
MPOrpaMM CpeIHEro 00IIero o0pa3oBaHUs: INYHOCTHBIE, METAIPEIMETHBIE U TPEIMETHEIC.

B cTpyKkType NTUYHOCTHBIX pPE3yJNbTaTOB OCBOCHUS MPOrpaMMbl IO OMOJIOTUU BBIIEICHBI
CIIEAYIONIME  COCTaBISIONIME: OCO3HAHUE OOYYAIOUIMMHCS  POCCHMCKOW  Tpa)IaHCKON
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTUIO, CaMOCTOSITEJIbHOCTH WU CaMOONpPENESIEHUIO,
Hamuyue momusayuu K OOy4eHHWIO OHWOIIOTHUU, YeleHanpagieHHoe pa3zeumue BHYTPEHHHX
yOeXIeHn TUYHOCTH Ha OCHOBE KJIFOUEBBIX I[EHHOCTEH M MCTOPUYECKUX TPAJAMIIMNA Pa3BUTHS
OMOJIOTMYECKOT0 3HAHUS, 20MOBHOCHMb U CHOCOOHOCMb O0YYAIOUIMXCS PYKOBOJICTBOBATHCS B
CBOCH  JEATENBHOCTH  I[EHHOCTHO-CMBICIOBBIMA  YCTAHOBKAMH, TMPUCYIIUMH  CHCTEME
OMONIOrMYecKoro  oOpa3oBaHUs, Haluuyue NPA8OCO3HAHUS  IKOJIOTMUECKOW  KyJIbTYpBI,
CnOCcoOHOCMU cMAasUumMsb LENN U CTPOUTh KU3HEHHBIE TUIaHBbI.

JInaHOCTHBIE PE3yNbTaThl OCBOCHUS MPOTPAMMEBI 110 OMOJIOTMH JTOCTUTAIOTCS B €IUHCTBE
y4eOHON M BOCIHTATEILHON NEATEIBHOCTH B COOTBETCTBUH C TPATUIIMOHHBIMH POCCHICKUMH
COIMOKYJIbTYPHBIMU, HCTOPUYCCKUMHU M JTyXOBHO-HPABCTBEHHBIMH IIEHHOCTSMHU, MPUHATHIMU B
o0IIecTBe TMpaBUIAMH M HOPMaMH TIOBEICHHS U CIOCOOCTBYIOT MpOIleccaM CaMOIO3HAHHS,
CaMOBOCHIHUTAHUS U CAMOPA3BUTHS, PA3BUTHSI BHYTPEHHEH MO3UIMH JUYHOCTH, NMATPHOTU3MA U
YBaXXEHUSI K 3aKOHY U TPABOMOPAIKY, YEJIOBEKY TpyAa U CTaplieMy MOKOJIEHHIO, B3aUMHOTO
yBaXXEHUS, OEpPEeKHOr0  OTHOUIEHUS K  KYJIBTYpHOMY  HACIEAHI0 H  TPaTulUsiM
MHOT'OHAllMOHaJIbHOro Hapoaa Poccuiickoit denepannu, NpUpoE U OKPYKAKOLIEH cpee.

JlnuHOCTHBIE pe3yNbTaThl OCBOCHUS yueOHOro npeameta «buomorus» AOMKHBI OTpaxaTh
TOTOBHOCTh U CHIOCOOHOCTh OOYYaromIMXCs PYKOBOACTBOBATHCSA CHOPMHUPOBAHHON BHYTpPEHHEU
NO3ULMEH JIMYHOCTH, CHUCTEMOW LIEHHOCTHBIX OpPHUEHTAlMi, TMO3UTUBHBIX BHYTPEHHUX
yOeXIeHnui, COOTBETCTBYIOIIMX TPAJUIMOHHBIM IICHHOCTSIM POCCHUIHCKOrO  OOIIecTBa,
pacUIMpeHre KU3HEHHOrO ONbITa U OIbITa AESITEIBHOCTU B MPOLECCE pealn3aldd OCHOBHBIX
HaIpaBJIeHUI BOCIIUTATEIbHON AESTEIbHOCTH, B TOM UHCIIE B YACTH:

1) rpa:KIaHCKOr0 BOCIIUTAHUS

cOPMUPOBAHHOCTh T'PAXAAHCKOW MO3MLIMM  OOydarollerocs Kak aKTHUBHOIO H
OTBETCTBEHHOIO YJI€HA POCCUIICKOTr0o O0IIEeCTBA;

OCO3HAHUE CBOMX KOHCTHTYLHMOHHBIX NpaB U O0sS3aHHOCTEH, YBa)XX€HUE 3aKOHA U
MIPaBOIOPAIKA;



TOTOBHOCTh K COBMECTHOW TBOPYECKOW AESITEILHOCTU MPU CO3JaHUU YUEOHBIX MPOEKTOB,
pelIeHr y4eOHbBIX U MO3HABATEIbHBIX 33/1a4, BBITIOJHEHUN OMOJIOTMUECKHX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONpPEACNSATh COOCTBEHHYIO TMO3HMIIMI0 TI0 OTHOUIEHUIO K SIBJICHUSM
COBPEMEHHOM KU3HU U OOBICHITH €€;

YyMEHUE yYMUTHIBATh B  CBOUX JCHCTBUSAX HEOOXOIMMOCTh  KOHCTPYKTUBHOTO
B3aUMOJICHCTBHS JIIOJICH C Pa3HBIMU YOEXKIECHUSIMHU, KYJIbTYPHBIMHU IIECHHOCTSMH U COITHATbHBIM
MIOJIO’KEHUEM;

TOTOBHOCTh K COTPYAHHUYECTBY B TMIPOIECCE COBMECTHOTO BBIMOJHEHUS YYEOHBIX,
MO3HABATENIbHBIX W HCCIEN0BAaTEIbCKUX 33Ja4, YBAXXUTEIBHOI'O OTHOLIEHUS K MHEHUIO
OIITIOHEHTOB TP 00CYKJICHUU CIIOPHBIX BOIPOCOB OMOIOTMYECKOT0 COAEePIKAHNUS;

TOTOBHOCTb K TYMaHUTAPHON U BOJIOHTEPCKOM 1€ATENbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIMTAHMSA:

chOpPMHPOBAHHOCTh POCCUMCKOM IpaXkIaHCKON MACHTUUYHOCTH, MAaTPUOTU3MA, YBAXKEHHUS K
CBOEMY HAapoJly, 4YyBCTBA OTBETCTBEHHOCTH mepen PomuHol, ropaoctu 3a cBOM Kpail, cBOIO
Ponuny, cBOil S3bIK M KYJIBTYpY, IPOLUIOE U HACTOAIIEE MHOT'OHAIlMOHAIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIEHHWE K TMPUPOAHOMY HACIEIUI0O W TaMSATHUKAM TMPUPOJBI,
JnocTKeHusM Poccrn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIOCOOHOCTh OIIEHMBATh BKJAJ POCCHICKHUX YYEHBIX B CTAHOBICHHE U pPa3BUTHE
OHMONOruy, MOHUMAHUS 3HAYCHUS OUMOJIOTMH B TIO3HAHUM 3aKOHOB MPUPOJIBI, B )KU3HU YeJIOBEKa U
COBPEMEHHOI'0 00IECTBa;

uzelHas yoex1EHHOCTb, FOTOBHOCTD K CIIYXKEHHIO U 3amuTe OTedyecTBa, OTBETCTBEHHOCTD
3a ero cyan0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHME JTYXOBHBIX IEHHOCTEW POCCUIICKOr0 HAPOa;

c(OpMUPOBAHHOCTb HPABCTBEHHOI'O CO3HAHMS, STUUECKOI'0 TOBEICHNUS;

CIOCOOHOCTh OILICHHWBATh CHTYAIlMI0 M NMPUHUMATh OCO3HAHHBIC PEILICHHS, OPHEHTUPYSIChH
Ha MOpaJIbHO-HPAaBCTBEHHbBIE HOPMBI U LIEHHOCTH;

OCO3HAHUE JIMYHOI'0 BKJIaJ]a B IOCTPOEHUE YCTOMYMBOIO Oy yIEro;

OTBETCTBEHHOE OTHOIIEHHWE K CBOUM pOJIUTENSIM, CO3JaHUI0O CEMbU Ha OCHOBE
OCO3HAHHOT'O MPHUHATHS LIEHHOCTEH CEeMEMHON >KM3HU B COOTBETCTBHH C TPAAMUIIMSIMHU HAPOJIOB
Poccuu;

4) 3¢TEeTUYECKOTr0 BOCTIMTAHUS:

ACTETUYECKOE OTHOIIEHUE K MHUPY, BKJIIOYasl SCTETUKY ObITa, HAYYHOI'O M TEXHUYECKOIO
TBOpPYECTBA, CIIOPTA, TPy, OOIIECTBEHHBIX OTHOILICHUH;

MOHMMaHKE 3MOI[MOHAJIFHOT O BO3/1ECTBHS )KMBOW MPUPOJBI U €€ LIEHHOCTH;

TOTOBHOCTh K CAMOBBIP&KEHHUIO B Pa3HBIX BHUJAX HMCKYCCTBA, CTPEMJICHHE MPOSIBISTH
KayecTBa TBOPYECKOM TMYHOCTH;

5) ¢usuueckoro BocnuTraHus, GOpMHUPOBAHHWS  KYJIbTYPbl  310POBbS W
AMOLHOHAIBHOIO 0JIarONMOJIyYHsI:

MOHMMAaHWE W peau3aius 340pOBOro U 6e30macHoro oopasa KU3HU (30pOBOE MUTAHUE,
COOJII0/IeHNEe TUTUEHUYECKUX MPABUI U HOPM, COATAaHCHPOBAHHBIN PEKUM 3aHSATHH U OTIBIXA,
peryisipHas ¢u3nyUeckas AaKTUBHOCTb), OEpPEKHOro, OTBETCTBEHHOI'O M KOMIIETEHTHOT'O
OTHOILIEHUS K COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 370POBbIO;

MOHWMAaHUE IIEHHOCTH TPaBUJ WHIWBHUIYaTbHOTO U KOJUIEKTUBHOTO 0€30MacHOro
MOBEACHUS B CUTYAIUAX, YTPOXKAIOUIMX 3I0POBBIO U KU3HH JIIOJIEH;



OCO3HAHUE TOCIENCTBUNA W HENPUSITUS BPEAHBIX MPUBBIYEK (YHOTpeONIeHHUs ajKoros,
HapKOTUKOB, KypeHUs);

6) Tpy10BOIr0 BOCIIMTAHUSA:

TOTOBHOCTH K TPYIY, OCO3HAHHE [IEHHOCTH MacTepCTBa, TPYAOI00uE;

TOTOBHOCTh K aKTUBHOM JIEATEIbHOCTH TEXHOJOTHYECKON M COLMAIbHON HAIIPaBJICHHOCTH,
CIIOCOOHOCTh ~ MHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSATEIHLHO  BBINOJNHATH  TaKYHO
JESTeIbHOCTb;

UWHTEpEC K pa3Nu4HbIM chepaMm TpodecCHOHATHHON NeATEIbHOCTH, YMEHHUE COBEpIIATh
OCO3HaHHBIN BBIOOP OymyIieit mpodeccuu U pearTn30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE TIJIAHbL;

TOTOBHOCTh U CHOCOOHOCTh K OOpa30BaHUIO U CaMOOOPA30BAaHUIO HA MPOTKEHUM BCEU
KU3HH;

7) 3K0JIOTMYEeCKOr0 BOCIIMTAHMSI:

HKOJIOTMYECKHU 1€JeCO00pa3HOe OTHOIIEHHUE K MPUPOE KaK UCTOYHUKY KH3HHU Ha 3emiie,
OCHOBE €€ CyIleCTBOBaHUS;

MOBBIIICHUE YPOBHS SKOJOTMUYECKOH KYJIbTYpHI: MpPUOOpPETEHHE OIbITa IUIAHUPOBAHUS
IOCTYIIKOB U OL[€HKHM UX BO3MOXHBIX ITOCIEICTBUM JIJI1 OKPYKAIOIIEH Cpenbl;

0CO3HAHUE TI00aTbHOr0 XapakTepa SKOJIOTHYECKUX MPoOJIeM U MyTel UX pelIeHUs;

CHOCOOHOCTh HCIIOJIb30BaTh MPHOOPETaeMble MPH MU3yYEHUU OMOJNOTUU 3HAHUS U YMEHUS
IpU pEUIeHUH MPOoOJieM, CBSI3aHHBIX C PALMOHAIBHBIM IPHUPOIONOIL30BAHUEM (COOIOACHIE
MpaBUJl MOBEACHUS B TMPHUPOJE, HAMPABICHHBIX HAa COXpPaHEHHWE PABHOBECHUS B HKOCHCTEMAX,
OXpaHy BHJIOB, SKOCHCTEM, Onocdepsr);

AKTUBHOE HEMpPUATHE ICHCTBUHN, MPUHOCAIIMX BPEA OKPYXKAIOIIEW NPUPOIHOU Cpene,
yMEHHUE TPOTrHO3UPOBATH HEOIATOMPHUATHBIE SKOJIOTHUYECKHE MOCIEICTBHS MPEAPUHUMAEMBIX
JEHCTBUI U IPEeIOTBpalIaTh UX;

HaJM4Khe Pa3BUTOrO SKOJIOTMYECKOTO MBINUICHHS, 3KOJOTHYECKOW KYJIbTYpbI, OIBITa
JESTEIbHOCTH  DKOJIOTMYECKOM  HampaBlI€HHOCTH, YMEHHMS pPYKOBOJICTBOBATbCS HMH B
[03HABATEJIbHOW, KOMMYHUKATUBHOM M COLMAJIBHOM NPAKTHKE, TOTOBHOCTH K YYacTUIO B
MPAKTUYECKOM eI TENHHOCTH SKOJIOTHYECKON HAIMIPaBICHHOCTH;

8) neHHOCTH HAYYHOTO MO3HAHMS:

cOpPMHUPOBAHHOCT, MHPOBO33PEHHS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
pa3BUTUSI HAyKHW W OOMIECTBEHHOW TMPAKTHKH, OCHOBAaHHOIO Ha JHANOre KYJBTYP,
CIOCOOCTBYIOIIETO OCO3HAHHUIO CBOET'0 MECTa B MOJHUKYJILTYPHOM MHUDPE;

COBEPILIEHCTBOBAHUE SI3bIKOBOM U YNTATENIbCKOM KyJIbTYphI KaK CPEACTBA B3aUMOCHCTBUS
MEXY JIIOJIbMU U TIO3HAHUS MUPA;

MOHMMaHUEe CHenupUKd OMOJOTMM KaK HAyKH, OCo3HaHUs €€ poind B (OpMUPOBAHUU
palMOHATBHOIO HAYYHOT'O MBIIUIEHUS, CO3JJaHIH [[EJIOCTHOrO MPEACTaBIEHUs 00 OKpYXKaloleM
MHUpEe KaKk O €QUHCTBE TPUPOIBI, 4YelIOBeKa U OOmecTBa, B TMO3HAHUU MPUPOJIHBIX
3aKOHOMEPHOCTEH M pelIeHUur IPpoOJIeM COXPaHEHHS MTPUPOJTHOTO PABHOBECHS;

yOXKIEHHOCTh B 3HAYUMOCTHA OMOJIOTUH AJIsI COBPEMEHHON HUBUIM3ALNUM: 00€CIICUCHUS
HOBOTO YPOBHSI Pa3BUTHUSI MEAHUIIMHBI, CO3[]aHUE TEPCIEKTUBHBIX OMOTEXHOJIOTHH, CIIOCOOHBIX
pemaTh pecypcHbie MPoOJIeMbl pa3BUTHS YEIOBEUECTBA, MTOMCKA MyTEH BBIXOAA M3 TJI00ATBHBIX
9KOJIOTMYECKUX MPOo0JIeM u 00ecIeueHus epexo1a K yCTOWYMBOMY Pa3BUTHIO, PAllMOHAIBHOMY
WCIOJIb30BAHUIO MIPUPOTHBIX PECYPCOB U (HOPMHUPOBAHUIO HOBBIX CTAHAAPTOB KU3HH;

3aMHTEPECOBAHHOCTh B MOJYYCHHH OWOJIOTMYECKUX 3HAHUHN B LIEJISX MOBBIMICHHS OOIIEH
KyJIBTYpbl, €CTECTBEHHO-HAy4YHOW TI'PAaMOTHOCTH, KaK COCTaBHOM dYacTh (YHKIMOHAJIHHOU
IPaMOTHOCTH O0YYarOMIUXCsi, POPMHUPYEMON TTPH U3YICHUH OMOJIOTUY;



MOHMMAaHHE CYIIHOCTH METOJOB IO3HAHMS, HCIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaXx,
CIIOCOOHOCTH HCIOJb30BaTh IOJydaeMble 3HAHMS [UId aHalIM3a U OOBSICHEHUS SBJICHUN
OKPYXXAroIIero MUpa M IPOUCXOASIIMX B HEM H3MEHEHHWH, yMEHHE JejaTh OOOCHOBaHHBIC
3aKJIFOYEHUS HAa OCHOBE HAYYHBIX (AaKTOB M HUMEIOIIMXCS JAHHBIX C IEIbI0 IOJIydCHHS
JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CAMOCTOSITENIbHO MCIIOJIB30BATh OMOJIOTMYECKUE 3HAHUS JUISI pPELICHUS
npoOJIeM B peajbHbIX )KU3HEHHBIX CUTYaIlUsX;

OCO3HAHHE LIEHHOCTH HAay4YHOH JEATENbHOCTH, TOTOBHOCTh OCYIIECTBISATH MPOCKTHYIO U
HCCIIEIOBATEbCKYIO AEATEIbHOCTh HHANBUIYAIBHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HEMpPEpPHIBHOMY OOpa3oBaHMI0O M CaMOOOPa30BaHHIO, K
aKTHBHOMY TIIOJIyYE€HHIO HOBBIX 3HAHMH IO OWOJOTMH B COOTBETCTBHHM C >KU3HEHHBIMH
MOTPEOHOCTSIMH.

METANPEIMETHBIE PE3YJIbTATDI

MerTamnpenMerHble pe3yJbTaTbl OCBOEHHS ydeOHOro mpeamera «buonorus» BKIIOYAIOT:
3HauyuMble Ay (OPMUPOBAHUA MHUPOBO33PEHHUS OOYYAIOIIMXCS  MEXAUCHUIIIMHAPHBIC
(MexnpenMeTHbie) O0IeHaydYHbIe TOHATHS, OTPaKaloIIre [EIOCTHOCTh HAYYHOU KapTHHBI MUpPa
U cnenu(uKy METOJ 0B MO3HAHMS, UCIIOIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEIIEeCTBO, SHEPIHUs,
SIBIICHHE, TPOIIECC, CUCTeMa, Hay4YHBIH (akKT, MPUHILMUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TeopHsi, HccleloBaHue, HaOIIoAeHUEe, M3MEpPEeHHe, SKCIEPUMEHT U Jpyrue); yHUBEpCalbHbIE
yueOHble AelcTBUs (IT03HABATEIbHbIE, KOMMYHUKATUBHbIE, PETYISITUBHbBIE), 00ECHEUNBAIOLIME
¢dopmupoBaHue (YHKIMOHAIBHON TPAMOTHOCTH M COLMAIBHOM KOMIETCHIIMU OO0YYaroIIUXCS;
CIIOCOOHOCTb o0 yyaromuxcs UCIO0JIb30BaTh OCBOEHHbIE MEXIUCIHUIIIM HAapHBbIE,
MHUpPOBO33PEHUECKHNE 3HAHWS M YHHBEpCAJIbHbIC YUeOHBIC IEHCTBUS B IO3HABATEIbHOH W
COLMAJIBHOM IPAKTHUKE.

B pesymbrare wusydeHuss OWOJOTMM Ha YpOBHE CpeAHEro oOmiero oOpa3oBaHUS Yy
oOyuarorierocss OyayT chopMUpOBaHBI MO3HABATEIbHBIE YHUBEpCAIbHBIC y4eOHBIC ICHCTBUS,
KOMMYHHKAaTHBHbIC YHHBEpCaJbHbIE Yy4YeOHBIC MCWCTBUS, PEryJNATUBHBIC YHUBEPCAJIbHBIC
yueOHbIE e CTBHSI, COBMECTHAS JESTEIbHOCTb.

MeranpeaMeTHble pe3yabTaThl OCBOECHHUS MPOTrpaMMbI CpeIHEro odmiero odpa3oBaHHs
JOJDKHBI OTPaXKaTh:

OsJageHHe YHUBEPCATbHBIMH Y4eOHBIMH II03HABATEIbHBIMH JIHCTBUSIMH:

1) 6a30BbI€e JJOrHYecKue AeiicTBUSA:

CaMoCTOSTEeNFHO (OpPMyNIHpOBaTH W aKTyadM3UpOBaTh MpoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCMOJb30BaTh HPH OCBOCHWU 3HAHUN MPUEMBI JIOTMYECKOTO MBILIUICHHUS (aHaju3a,
CHHTE3a, CpaBHEHMs, KiaccH(uUKaluu, O0OOOUIEHHUs), PACKPBIBATH CMBICI OWOIOrHYECKUX
NOHATHUH (BBLACIATH UX XapaKTepHble MPU3HAKHU, YCTAHABINBATh CBSI3U C APYTUMHU MOHITHIMH);

ONpeNeNsaTh LU JeATENbHOCTH, 3a/laBas MmapamMeTpbl M KPUTEPHUH HX JIOCTHKEHUS,
COOTHOCHUTH PE3YJIbTAThI NEATESIBHOCTH C IIOCTABICHHBIMH IEIISIMU;

UCMOJb30BaTh OMOJIOTUYECKUE TMOHATUS AJ1 OOBsICHEHUs (PAKTOB U SBJICHUM KUBOU
TIPUPOIBI;

CTPOUTH JIOTHYECKHE pacCyXIeHHs (MHIYKTUBHBIC, JCAYKTUBHBIC, IO aHAJOTHN),
BBISIBIISITH 3aKOHOMEPHOCTH M MPOTHBOPEYHS B PACCMATPHBAEMBIX SBJICHUSX, (POpMYyIHpPOBATH
BBIBOJIBI U 3aKITFOUCHUS;



NPUMEHSTh CXEMHO-MOJIENIbHBIE CPEICTBA AJ MPEACTaBJICHUS CYIIECTBEHHBIX CBS3EH U
OTHOIICHUI B HM3y4aeMbIX OMOJIOTMYECKHMX OOBEKTaX, a TaKKEe MPOTUBOPEUYHI Pa3HOTO poja,
BBISIBIICHHBIX B Pa3JIMYHBIX HH()OPMAIITMOHHBIX UCTOUHHUKAX;

pa3pabaThIBaTh IJIAH pEIICHUs MPoOeMbl C yUETOM aHAJIM3a UMEIOIINUXCS MaTepuaIbHbIX
1 HEMaTepHaJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JESATEIBbHOCTb, OLCHMBAThb COOTBETCTBHE PE3YJbTaTOB IIEJIsM,
OLIEHUBATh PUCKU MOCIIEACTBHUM A€ TEIbHOCTH;

KOOPJMHUPOBaTh UM BBIIOJIHATH pabOTy B YCIOBHUSIX pEAJbHOIO, BUPTYaJbHOIO U
KOMOMHUPOBAHHOTO B3aUMOJIEH CTBHS;

pa3BUBATh KPEATUBHOE MBIILJIEHUE TTPH PELUICHUU )KU3HEHHBIX POOIIEM.

2) 6a30BbIe HcCaea0BaTeIbLCKUE AeliCTBHSA:

BJIQJICTh HAaBBIKAMHU Y4EOHO-HUCCIEAOBATENbCKON U MPOEKTHON JeSTEIbHOCTH, HABbIKAMU
paspernieHust mpoodsieM, CrIOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSTEIBHOMY MOMCKY METOOB
peleHus MPaKTUYeCKUX 3a/1a4, IPUMEHEHUIO Pa3IMYHbIX METO/I0B IO3HAHMUS;

UCMOJb30BaTh Pa3IWYHbIe BHJBI JIEATEIbHOCTH IO MOJTYYEHHIO HOBOT'O 3HAHHS, €ro
UHTEpIpeTaluy, Ipeo0pa3oBaHUI0 U MPUMEHEHHUIO B Y4E€OHBIX CHTYalUsX, B TOM YHCJE MPHU
CO3/1aHUU Y4eOHBIX U COLUATBHBIX MPOEKTOB;

dbopMHUpOBaTh HAYYHBIN THUIl MBILIUICHUS, BIAJ€Th HAYYHOH TEPMHUHOJIOTHEH, KIIFOYEBBIMU
MOHATUSIMU U METOAMH;

CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIC 3a/ladyd B OOPa30BATEIbHOW NEATEIBHOCTH U
YKU3HCHHBIX CUTYaIHsIX;

BBISIBIISITh TIPUYMHHO-CIICCTBEHHBIC CBS3M W AaKTyaJM3UpPOBATh 3a7ady, BBIIBUTATh
rUNoTe3y €€ pelleHus, HaXOAMTh apryMeHTbl /Uil JO0Ka3aTelIbCTBA CBOUX YTBEPXKICHHIH,
3a/1aBaTh MapaMeTPhl U KPUTEPUU PEIICHUS,

aHAJIM3MPOBATh TIOJIyUEHHbIE B XOJ€ pEeIIeHUs 3aJaud pe3yJbTaThl, KPUTHUECKU
OLICHUBATh UX JOCTOBEPHOCTh, MPOrHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBUSIX;

JaBaTh OI[EHKY HOBBIM CHTYAIIUsM, OIICHUBATH MIPHOOPETEHHBIN OITBIT;

OCYIIECTBIIATh IIE€JICHANPABICHHBIA MOUCK MEPEHOCa CPENCTB M CIIOCOOOB JAEHCTBUS B
poQeCCHOHANIBHYIO Cpeay;

yMETh [EPEHOCUTh 3HaHUS B I[IO3HABATEJbHYIO W  MPAKTHUYECKYI0  001acTu
KHU3HENEATEIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE HJI€W, NpejaraTh OpUTHHAJbHBbIE MOAXOABl U pEIIEHHUs, CTaBUTh
npoOJieMbl U 3a7]a4, 0N yCKAIOIIMe aTbTepHATHBHBIC PEIICHUSI.

3) padora ¢ uHopmanueii:

OPHEHTUPOBATHCS B PA3IMYHBIX MCTOYHHMKAX MH(pOpManuu (TEKCTe yuyeOHOro mocodwus,
HAyYHO-TIOMYJISIPHOM TUTEpaType, OMOJOrHYEeCKUX CIOBApSX U CIIPABOYHUKAX, KOMIIBIOTEPHBIX
0a3ax JaHHBIX, B lHTepHeTe), aHamM3upoBaTh HHPOPMALMIO pa3IMYHBIX BUAOB U (opMm
IIpECTaBICHUS, KPUTUYECKU OLICHUBATh €€ JOCTOBEPHOCTh U HEMIPOTUBOPEUNBOCTD;

bopMyIMpoOBaTh 3aNpoChl M MPUMEHATH pPa3IMYHBIE METOJbl NpPU IIOUCKE U OTOOpE
Ounonornyeckoi nHpOpMaIi, HEOOXOIUMOM JJIsl BHITIOJIHEHHS YU4EeOHBIX 3a]1a4;

NpUOOPETaTh OMBIT MCIOJB30BaHUS WH(OPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
COBEpILIEHCTBOBAThH KYJIbTYPY aKTUBHOT'O HCIIOJIb30BAHUS Pa3IMYHBIX ITOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTUMAJbHYIO (QopMy TMpencTaBIeHUS OHOIOTHYECKOM
uHpopMaIuu (Cxembl, rpaduKu, THarpaMMBbl, TAOJIHUIBL, PUCYHKU U IPYTOE);



UCIIOJIb30BaTh HAYYHBIM S3bIK B KauyecTBE cCpelacTBa Hpu paboTe ¢ OHOIOrHYecKoi
nH(popMalueil: TpUMEeHATh XUMUYECKHE, (PU3NUYECKHE U MaTeMaTUYECKUE 3HaKU U CHUMBOJIBI,
dbopmysel, aOOpeBUATYpy, HOMEHKJATYpy, HCIIOIb30BaTh M MPEeoOpa3oBBIBATh 3HAKOBO-
CHUMBOJIMYECKHE CPE/ICTBA HATJIATHOCTH;

BJIaJIETh HaBBIKAMM pACHO3HABaHUS M 3alIUThl MH(pOpMaluM, HHGOPMAMOHHOM
0€3011acCHOCTH JTMYHOCTH.

OBJaieHHe YHHBePCATbHBIMH KOMMYHHKATHBHBIMH /ICHCTBUSIMH ¢

1) o0Omenue:

OCYILECTBIISATH KOMMYHHKAILIUU BO BceX c(epax >KU3HU, aKTUBHO Y4acTBOBATh B JHAJIOTe
WIM JUCKYCCUU IO CYLIECTBY oOCYyXKaaeMol TeMbl (YMEHHE 3a/JaBaTh BOIPOCHI, BBICKA3bIBAThH
CYXKJIEHUS OTHOCHUTEIBHO BBIIIOJHEHUS IIpeljlaraéMoi 3aJady, YYUTBIBAaTb MHTEPECHl U
COIJIACOBAaHHOCTb MO3ULIMH APYTUX YYACTHUKOB JUAJIOra UM JUCKYCCHH);

pacrio3HaBaTh HeBepOaJbHBIE CpEIACTBA OOIIEHUS, TMOHMMATh 3HAYEHHUE COLIMAJIBHBIX
3HAKOB, NPEIOCHUIOK BOSHUKHOBEHUS KOH(QIMKTHBIX CUTYallUil, yMETb CMAr4aTh KOH(IUKTHI U
BECTU I1€PErOBOPBI;

BJIAJETh PA3IMYHBIMU croco0amMu OOLIEHHS M B3aUMOJEHCTBUS, MOHUMAaTh HaMEpPEHUs
APYTUX JI0JIEH, MPOSABIATh YBAXKUTEIBHOE OTHOIIEHHE K COOECEIHUKY U B KOPPEKTHOH (opme
(bopMynupoBaTh CBOM BO3PAXKEHUS;

pa3BEPHYTO M JIOTMYHO M3JaraTb CBOK TOYKY 3PEHHS C HCHOJIb30BAHMEM S3BIKOBBIX
CPEACTB.

2) COBMECTHAA JAeATEJHLHOCTh:

[IOHMMATh U MCIIOJNb30BATh IPEUMYIECTBA KOMAaHIHOW M MHAUBUAYAIbHON pabOTHI MpH
peleHun OnoIoruueckoi npodiaeMbl, 00OCHOBBIBATh HEOOXOAUMOCTb IPUMEHEHHUS TPYNIIOBBIX
(dopM B3auMoAENH CTBUSI ITPU pelIeHUU yueOHOH 3a1auu;

BbIOMpAaTh TEMAaTHKY U METOAbl COBMECTHBIX JAEHCTBUN € Y4ETOM OOLIMX HHTEPECOB U
BO3MOYKHOCTEW KayKJ0ro 4JI€Ha KOJJIEKTUBA;

NPUHUMATh [eJM COBMECTHOM JEATEIbHOCTH, OpPraHM30BBIBATH U KOOPJMHHPOBATH
JNEUCTBUSA 1O €€ JNOCTHKCHMIO: COCTaBIATH IUIAH JCHCTBUH, pacHpencssaTh pold € y4ETOM
MHEHHH y4aCTHUKOB, 00CYKIaTh pPe3yIbTaThl COBMECTHON PadOTHI;

OLIEHMBATh Ka4E€CTBO CBOEr0 BKJIAAA U KaXJIO0r0 yYaCTHHKA KOMAaHJbl B OOLIMH pe3ybTaT
10 pa3pabOTaHHbBIM KPUTEPHSIM;

IpejjlaraTh HOBbIE€ MPOEKTHI, OLEHUBATh UJAEU C MO3ULUU HOBMU3HBI, OPUTMHAIBHOCTH,
HPaKTHYECKOW 3HAYMMOCTH;

OCYILECTBJIATh IO3UTUBHOE CTPATErMUECKOE IIOBEAEHHE B Ppa3IMYHBIX CHUTYalUsAX,
IPOSABJISATH TBOPYECTBO U BOOOpakeHUE, ObITh MHULIUATUBHBIM.

OBi1aieHHe YHUBEPCATbLHBIMH PeryJsiTHBHBIMH /1eliCTBHSIMU:

1) camoopranmn3anms:

UCMOJb30BaTh OMOJIOTMYECKUE 3HAHUS JUIS BBIABJICHHS MpPOOJIEM M MX pELIEHHUS B
KU3HEHHBIX U YUEOHBIX CUTYALMSIX;

BbIOMpaTh HA OCHOBE OMOJIOIMYECKUX 3HAHUM 1I€JIEBbIE U CMBICIIOBBIE YCTAHOBKU B CBOMX
JNEUCTBUSX U MOCTYNKAax MO OTHOUICHHIO K XKUBOW NMPUPOAE, CBOEMY 3JI0POBBIO U 3/10POBbIO
OKpY’KaloIluX;

CaMOCTOSITENIbHO OCYLIECTBIIATh O3HABATENbHYIO JAESITEbHOCTD, BBISBIATH MPOOJIEMBI,
CTaBUTh W (QOPMYJIMPOBATH COOCTBEHHBIC 3aJayll B O0OPa30BATEIbHOW NEATEIHHOCTH H
KHU3HEHHBIX CUTYalLUsX;



CaMOCTOSITENILHO COCTABIIATH IUIaH PELICHUs MPOOIeMbl ¢ yUETOM MMEIOLIMXCS PECyPCOB,
COOCTBEHHBIX BO3MOXHOCTEH U MPEANOUTEHU;

JIaBaTh OL[EHKY HOBBIM CUTYalUsM;

paciupsITh paMK1 y4eOHOT 0 IIpeMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHHUI;

JieNlaTh OCO3HAHHBIN BHIOOD, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 3a PEIICHUE;

OLIEHUBATh PUOOPETEHHBIH OIBIT;

Croco0cTBOBaTh (POPMHUPOBAHUIO U MPOSIBICHUIO IIMPOKON SPYAUIIMH B pa3HBIX 00J1aCTIAX
3HAaHUM, IOCTOSIHHO MOBBIIIATh CBOM 00pa30BaTENIbHbIN U KYJIbTYPHBIN YPOBEHbD.

2) CaMOKOHTPOJIb:

J1aBaTh OLICHKY HOBBIM CHTYallUsIM, BHOCUTb KOPPEKTHBBI B JAEATEIbHOCTH, OLICHUBATH
COOTBETCTBHE PE3YJILTATOB LIEIISIM;

BJIAJICTh HAaBBIKAMU ITO3HABATEIBHOM pe(IEKCHH KaK OCO3HAHHUS COBEPIIACMBIX JEHCTBHMA
Y MBICIIUTENIFHBIX TPOLIECCOB, X PE3YJIbTATOB U OCHOBAHUH, HCIIOJIL30BATh MPHUEMBI pediaekcun
JUIS1 OLIEHKH CUTYalluH, BEIOOpa BEPHOI'O PELIEHUS;

YMETb OLICHMBATh PUCKU U CBOEBPEMEHHO IPUHUMATD PELIECHUS 110 UX CHU)KEHHUIO;

IIPUHUMATh MOTUBBI U apTyMEHTHI APYTUX [IPH aHAIM3€ PE3YIIbTATOB AESITEIBHOCTH;

3) npuHATHE ce0st U IPyrux:

NpUHUMATh ce0s1, TOHUMAasi CBOM HEJJOCTATKU U JOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apTYMEHTHI IPYTUX [IPU aHAJIN3€E PE3YJIbTATOB JEATEIbHOCTH;

IpU3HaBaTh CBOE MPABO U MPaBO JPYIUX Ha OLIMOKH;

pa3BUBATh CIOCOOHOCTH MIOHUMATh MUP C IMMO3ULIUU APYTOro YeIoBeKa.

INPEJMETHBIE PE3YJIbTATDBI

[IpenmeTHBIE pE3yJbTaThl OCBOCHMS COJep)KaHUsA ydeOHoro mpeamera «buonorus» Ha
yriay06inEHHOM ypOBHE OpMEHTHPOBAHbI Ha o0ecreyeHue npopuabHOro 00yueHus: 00y4JaroIuxcs
O6uonoruu. OHM BKIIOYAIOT: cHenuduueckue aias OHOJOTMM HaydyHble 3HAHUS, yYMEHUS U
crocoObl JIeWCTBUH MO OCBOEHHUIO, HWHTEPIpETallMiM M MpeoOpa3oBaHUIO0 3HAHWN, BUIBI
JESITEIbHOCTU IO IMOJYYEHHUIO HOBBIX 3HAHUM M MX NPUMEHEHUIO B pa3/IMYHbIX Y4YEOHBIX, a
TaKXe B PEAJIbHBIX KU3HEHHbIX cUTyalusax. [IpeqmeTrHsle pe3ynbTaThl NPeACTaBICHbI 110 TOAAM
U3Yy4EHUS.

IIpenmeTHble pe3ynbTaThl OCBOEHUs ydeOHoro mnpeamera «buonorusi» B 10 knacce
JIOJKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTb 3HAHUN O MECTE U POJIU OMOJIOTUMU B CUCTEME €CTECTBEHHBIX HayK, B
(GOopMHUpPOBAaHUHU €CTECTBEHHO-HAYYHOM KapTHHbl MHUpPA, B IO3HAHWU 3aKOHOB HPUPOIBI U
peleHny mpo0JeM palvoHaIbHOIO PUPOIONONIB30BAaHU, O BKJIAJAE POCCUICKUX U 3apyOeKHBIX
yUE€HBIX B pa3BUTHE OMOJIOTHH;

BJIAJICHUE CHCTEeMON OHOJIOTMYECKUX 3HAaHUM, KOTOpas BKJIOYAET: OCHOBOIOJATrarollue
OuooruuecKkue TEepPMUHBI M TOHATHUS (KU3Hb, KIETKa, OpraHu3M, MeTa0oJM3M, I'OMEOCTas,
CaMOPEryJILus, CAMOBOCIPOM3BEIEHUE, HACIEICTBEHHOCTh, N3MEHYUBOCTb, POCT U Pa3BUTHUE),
omonornueckue teopuu (knerounas teopus 1. I[lIBanna, M. Illneiinena, P. Bupxosga,
XpOMOCOMHas Teopusi HaclencTBeHHocTH T. Moprana), yuenus (H. . BaBunoBa — o nieHTpax
MHOr000pa3us U MPOUCXOXKJIECHUS KYJIbTYPHBIX PACT€HHUH), 3aKOHBI (equHO00pa3us MOTOMKOB
[IEPBOr0 NMOKOJIEHHUS, PaCIIENICHHs], YUCTOThI TaMET, HE3aBUCUMOro HacyenoBanus I'. Mennens,
TOMOJIOTUYECKHX PSIOB B HaclencTBeHHON wu3mMeHunBocty H. M. BaswmioBa), mpuHIUIBI
(KOMIIJIEeMEHTapHOCTH );

BJIaJICHUE OCHOBHBIMU METOJIaMU HAay4YHOT'O IO3HAHMS, UCIOJIb3yEMbIX B OMOJIOTMYECKUX
MCCIIEZIOBAHUSX )KUBBIX O0BEKTOB (OIMKCaHUE, U3MEPEHU e, HAOIIOIeHUE, SKCTIEPHUMEHT);



YMEHHUE BBIACIATh CYIIECTBEHHbIE MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U 3YKAPUOT,
OJTHOKJIETOUHBIX U MHOT'OKJETOYHBIX OPraHHW3MOB, B TOM 4Hclie OaKkTepuil, TpubOB, pacTEHUH,
KUBOTHBIX M YEJIOBEKA, CTPOCHUS OPraHOB U CHCTEM OpPraHOB PAacTEHHi, KM BOTHBIX, YEIOBEKA,
MIPOLIECCOB  JKU3HENEATEIbHOCTH, NPOTEKAIOUIMX B OpraHU3Max pacTeHHUHl, >KUBOTHBIX MU
4eroBeKa, OMOJOrHYeCKUX MPOLIECCOB: OOMEHA BelecTB (MeTaboM3M), IPEBpaLCHUs YHEPTUH,
OpoXkeHus, aBTOTPOPHOrO U TeTepOTPO(HOr0 TUIOB MHUTaHUS, (POTOCHHTE3a U XEMOCHUHTE3a,
MUTO3a, Meil03a, raMeTroreHesa, SMOpHuoreHes3a, MoCTAIMOPUOHAILHOTO Pa3BUTHS, pa3MHOKEHHUS,
UHIUBUAYAIbHOTO pa3BUTHSA OpraHu3Ma (OHTOIEHE3a), B3aUMOJEHCTBUS T'€HOB, I'ETEpO3HCa,
HCKYCCTBEHHOT' 0 0TOODA;

YMEHHUE YCTAaHABJIMBATh B3aMMOCBS3M MEXIY OPraHOMIAMHU KIETKH W WX (DYHKIHSIMH,
CTPOEHHMEM KJIETOK pa3HBIX TKaHEH M UX (QYHKIMSIMU, MEXIY OpraHaMu U CHCTEMaMU OPTraHOB Y
pacTeHHi, XMBOTHBIX M YEJIOBEKAa M HUX (QYHKUIUSAMH, MEXIy CHCTEMaMH OpraHOB U HX
GyHKIUSAMHE, MEXKIy STaraMd oOMeHa BEeLIeCTB, 3TallaMH KJIETOYHOr'O ITMKIA M KU3HEHHBIX
IIUKJIOB OPraHU3MOB, STalaMu SMOPUOHAJIBHOIO PA3BUTHUS, T€HOTUIIOM U (DEHOTHUIIOM,
(dbenotunom u pakTopamMu cpeabl OOUTAHUS;

YMEHUE BBISBIIATh OTIMYUTEIbHbIE NMPU3HAKU JKUBBIX CHUCTEM, B TOM YHCIIE€ PAacCTEHUI,
KMBOTHBIX 1 YE€JIOBEKa;

YMEHHUE UCIO0Ib30BaTh COOTBETCTBYIOIINE apTyMEHThI, OMOJOTHYECKYI0 TEPMUHOJIOTHIO U
CUMBOJIMKY JUISl 0KA3aTeIbCTBA POJICTBA OPraHM3MOB PAa3HbIX CUCTEMATUYECKUX TPYIII;

YMEHHME pellaTh OHOJIOrMYECKHE 3a/layd, BBIABIATh IPUYMHHO-CIIEICTBEHHBIE CBS3U
MEXJy HCCIEIYyEeMbIMH OHOJIOIrMUYECKUMHU MpoLeccaMl M SBJICHUSIMH, JI€JaTh BBIBOABI U
IIPOrHO3bI HA OCHOBAHUHU MOJIyYEHHBIX PE3yJIbTaTOB;

YMEHME BBIIOJHATH Ja00paTOpHble U NMpaKTUYecKue paboThl, cOoOM0NaTh MpaBuia MpU
paboTe ¢ yueOHbIM U J1a0OpaTOPHBIM 000PYIOBAHUEM;

YMEHHME BBIIBUTaTh THUIOTE3bl, MPOBEPATh MX OSKCIEPUMEHTAIBHBIMU CpEJICTBAMH,
bopMynupys 11eNb UCCIeI0OBAHNS, aHATM3UPOBATh MTOIYYCHHBIE PE3YIbTAThl U JIeNIaTh BHIBOJIBL;

YMEHHUE y4acTBOBaTh B y4eOHO-MCCIEI0BATEIbCKOM paboTe Mo OMOJOTHH, SKOJOTHU U
MEIUIIMHE, TPOBOIUMON Ha 0a3e MIKOJBbHBIX HAYYHBIX OOIIECTB, M IMYOJMYHO MPEACTaBIATH
MOJTY4YEeHHBIE PE3YNIbTAThl HA YUCHHYECKUX KOH( epPEeHIUAX;

YMEHHME OLEHUBAaTh OJTHYECKHE AacCIEeKThl COBPEMEHHBIX HCCIEN0BaHUI B 00JaCTH
OMONMOTMM W MEAMLMHBI (KIOHMPOBAaHHE, HMCKYCCTBEHHOE OIUIOJIOTBOPEHHE, HAlpaBIEHHOE
U3MEHEHUE I'eHOMa U CO3/laHHe TPAHCT€HHBIX OPraHU3MOB);

YMEHHUE OCYLIECTBIISITh OCO3HAHHBII BHIOOD Oyayliel MpohecCUOHAIBHOMN AeATelbHOCTH B
obsiacT OMOJIOrMH, METUIIMHBI, ONOTEXHOJIOTUH, BETEPUHAPUH, CEJILCKOTO X035 CTBa, MUILEBOH
IPOMBIIUIEHHOCTH, YIJIyOJsTh I103HABATENbHBIM HHTEpec, HANpaBJIEHHBIH Ha OCO3HAHHBIN
BBIOOpD COOTBETCTBYIOLIEH mpodeccun M NPOJODKEHHE OMOJIOrHYecKoro o0Opa3oBaHUS B
OpraHu3alMsIX CpeHero Npo(eccuoHaIbHOrO U BBICIIEr0 00pa30BaHHUs.

[IpenmeTHble pe3ynbTaThl OCBOEHUS yueOHoro mnpeamera «buonorusi» B 11 Kaacce
JIOJKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTb 3HAHUN O MECTE U POJIM OUOJIOIMH B CUCTEME €CTECTBEHHBIX HayK, B
(OopMHUPOBAaHUU COBPEMEHHOM €CTECTBEHHO-HAyYHOM KapTUHBI MHUpa, B IO3HAHUM 3aKOHOB
MPUPOJII U PEIIEHUH HKOJIOTHYECKUX IPOOJEM 4YeI0BEYEeCTBa, a TAKKE€ B PELICHUH BOIPOCOB
palMOHANIBHOIO TMPUPOJONOIb30BaHUS, U B (OPMUPOBAHUU IICHHOCTHOI'O OTHOIIEHUS K
npupoze, oOIIeCTBY, YEIOBEKY, O BKJIAJ€ POCCHHCKUX M 3apyOeXHBIX y4YEHBIX-OMOJIOTOB B
pa3BUTHE OHOJIOTUH;



YMEHHE BJaJIeTh CUCTEMOW OMOJIOrMYECKUX 3HAHHM, KOTOpasl BKIIOYAET OMpPEAeICHUs U
[IOHMMAHHUE CYIIHOCTH OCHOBOIIOJIAraloUIMX OHOJOTMYECKMX TEPMHHOB U MOHATUN (BHI,
sKkocucrema, Ouocdepa), Oumosormueckue Tteopuu (dBomoumMoHHas Teopusi Y. JlapBuHa,
CHUHTeTHYecKasi Teopus sBostounu), yueHus (A. H. CeBepuoBa — 0 myTsSX M HalpaBJIEHUSAX
ssomonnu, B.W. BepHaackoro — o 6uocdepe), 3aKoHbl (reHeTnueckoro paBHoBecus [[x. Xapau
u B. BaitnOepra, 3apoasimeBoro cxoxnctea K. M. bapa), mpaBuna (muaumyma O. JIubOuxa,
9KOJIOTUYECKOW MUpPaMU/Ibl SHEPrun), runoressl (runoresa «mupa PHK» V. 'unbepra);

YMEHUE BIJIaJIETh OCHOBHBIMH METOJaMU HAyYHOTO T[O3HAHUS, HCHOJIb3YEMbIMH B
OMOJIOTMYECKUX HCCIIEOBAaHUSAX KUBBIX OOBEKTOB M OKOCHCTEM (ONMUCaHUE, HU3MEpEeHHeE,
HaOJII0/IeHUE, SKCIEPUMEHT), CIOCOOAMM BBISBICHUS M OLEHKU aHTPOIOT€HHBIX U3MEHEHUH B
IIPUPOJIE;

YMEHHUE BBIIETATh CYIIECTBEHHBIE IPH3HAKU: BHUJOB, OHWOTeOI€HO30B, JKOCHCTEM H
ouocdeppl, CTaOMIM3UPYIOIIErO, JBIKYIIETO H Pa3phIBAIONIETO E€CTECTBEHHOro O0TOOpa,
aJJIONAaTPUUECKOTr0 U CUMIIATPUYECKOr0 BUA000pa30BaHUSs, BIMSHUS JBUKYIIIMX CHUIT SBOJIOIHH
Ha reHo(OH/ MOMYJISLUU, MPUCIOCOOIEHHOCTH OPraHU3MOB K Cpele OOMTaHHUA, YepeqoBaHUs
HaIpaBJICHUH YBONIOLIMH, KPYTOBOPOTA BEIIECTB U MOTOKA SHEPTUU B IKOCUCTEMAX;

YMEHHE YCTaHaBIMBaThb B3aMMOCBS3M MEXKIY MPOLECCAMU SBOIIONUH, IBUKYIIUMU
CHJIaMH aHTPOIIOTeHe3a, KOMIOHEHTaMU Pa3JMYHbIX KOCHCTEM U MPUCIOCOOICHUSAMU K HHUM
OpraHu3MOB;

YMEHME BBIABJIATH OTIMYUTENbHbIE TPU3HAKU KUBBIX CHCTEM, IPUCIIOCOOIEHHOCTh BUIOB
K cpene oOuTaHMs, aOMOTUYECKUX U OUMOTHYECKMX KOMIIOHEHTOB HKOCHUCTEM, B3aWMOCBS3Ei
OpPraHr3MOB B COOOIIIECTBAX, AHTPOIIOT€HHBIX U3MEHEHHH B 3KOCUCTEMaX CBOEH MECTHOCTH;

YMEHHE MCIO0Ib30BaTh COOTBETCTBYIOIINE apryMEHThI, OMOJOrMUECKY0 TEPMUHOJIOTHIO U
CUMBOJIMKY JJI JIOKa3aTeIbCTBa POJACTBA OPraHU3MOB PpA3HBIX CHUCTEMAaTHUYECKUX TPy,
B3aMMOCBSI3M OPraHHW3MOB U Cpelbl OOMTaHUS, €IUHCTBA YEJIOBEUYECKUX pac, HeOOXOTUMOCTU
COXpaHEHHUs] MHOTOOOpa3usi BUJOB M SKOCHUCTEM KaK YCIIOBHSI COCYIIECTBOBAHHS TPUPOABI U
4eJI0BEYECTBA;

YMEHHME pellaTh OHOJIOrMYECKHE 3a/laud, BBIABIATH IPUYMHHO-CIIEACTBEHHBIE CBS3U
MEXAY HCCIEeIyEeMbIMI OHOJIOTHUYECKUMHU TMPOLIECCAMH U SIBJICHHUSIMHU, JeJaTb BBIBOABI U
IIPOrHO3bI HA OCHOBAHUH MOJIyYEHHBIX PE3YJIbTATOB;

YMEHME BBIIOJIHATH Ja00paTOpHbIE U NMpaKTUYecKue pabdoThl, cOOMOAaTh MpaBuia MpPU
paboTe ¢ yueOHBIM | JIA0OPATOPHBIM 000PYI0BAHHUEM;

YMEHHE BBIIIBUTaTh THUIIOTE3bl, MPOBEPATH HUX JKCIHEPUMEHTAIBHBIMU CpEICTBAMHU,
bopMynupys 1eNb HCCIeI0BaHus, aHATM3UPOBATh MOJIyYEeHHBIE Pe3yJIbTaThl U JIeJaTh BHIBOJIBI;

YMEHHE y4acTBOBAaTh B y4eOHO-MCCIIEIOBATENbCKONH paboTe Mo OMOIOrHH, SKOJOTHU U
MEIUIMHEe, TPOBOAMMON Ha 0a3e MIKOJbHBIX HAYYHBIX OOILIECTB, M MyOJMYHO MPEICTaBIATH
MOJy4YEHHBIE PE3YIbTaThl HA YUIEHUYECKUX KOH (hepeHIHsIX;

YMEHHME OLICHMBATh T'MIIOTE3bl U TEOPUU O IPOUCXOXKIECHUH >KU3HU, UYEJIOBEKa M
YeJI0BEYECKUX pac, O HNPHUYMHAX, MOCJIEACTBUSAX U Cloco0ax MpeAoTBpalleHUs TII100abHbBIX
M3MEeHeHu# B onocdepe;

yMEHHUE OCYIIECTBIISITh OCO3HAHHBIN BBIOOP Oymymieil mpodeccrnoHalbHOM AeSITENbHOCTH B
obmactu  OMOJOTMM, OSKOJOTMM, HPUPOJONOJIb30BAHUS, MEIULUHBL, OHOTEXHOJIOTHUH,
MICUXOJIOTUH, BETEPUHAPHM, CEJIbCKOI'O XO3SIMCTBA, MHUIIEBOM MPOMBIIUIEHHOCTH, YIIyOJATh
MO3HABATENbHBI HMHTEPEC, HANpaBIEHHBIH Ha OCO3HAHHBI BBIOOP COOTBETCTBYIOIIEH
npodeccu M TMPOAODKEHHE OWOJOTMYecKOro o0pa3oBaHHs B OpraHHU3alUsaX CpPEIHEro
podecCHOHATIBHOTO U BhICIIET0 00pa30BaHusl.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmyecTBo yacos DJIEeKTPOHHBIE
HaunmeHoBaHue pa3iesioB H TeM
Ne i/mm HDOIDAMME B Kontpoabusie | Ilpaktuueckue | (1MppoBbIe)
porp cero paboThI paboThl o0OpasoBareJIbHbIE
pecypchbl
1 5 1 bu6moreka [JOK
HOTIOTHA KaK Hayka https://m.edsoo.ru/7f41c292
bu6moreka [JOK
2 JKuBBIE CUCTEMBI U X U3y4YEHUE 2 https://m.edsoo.ru/7f41c292
bu6moreka [JOK
3 broxoris kieTkit 2 05 https://m.edsoo.ru/7f41¢292
4 XuMudeckasi opraHu3aius KIeTK! 10 1 Etptlggll(ge;iasc];lc)orfﬁ 41292
bubmorexa [JOK
> CTpociie 1 pyHKLIH KICTKH 8 2 https://m.edscI;IC).ru/7f4lc292
6 OOMeEH BeIecTB U MpeBpalieHue SHEPTUHU B 9 1 bubmoreka IJOK
KJIETKE https://m.edsoo.ru/7141c292
7 Hacnencrsennas nagopmanus u 9 05 bubmotexa LIOK
peanuzanus €€ B KJIETKe ) https://m.edsoo.ru/7{41c292
. bubmorexa [JOK
8 XKv3HEeHHBIN HUKIT KIIETKH 6 1 1 https://m.e dscL)E) /741292
bubmotexa [JOK
9 Crpoenue u QpyHKIIUN OPraHU3MOB 17 1.5 https://m.e dS(])_E).ru 17£41292
10 Pa3mHOEHHE U pa3BUTHE OPTAHU3MOB 8 1.5 Etljtlsgl;l/cr)r:eeliﬁ)orﬁﬂ 41292
11 I'eHeTnKa — Hayka O HaCJIEeICTBEHHOCTH U ’ 05 bubmuotexa LIOK
M3MEHYMBOCTH OPraHU3MOB ’ https://m.edsoo.ru/7f41c292
12 3 10 1 bu6moreka [JOK
AKOHOMEPHOCTH HACJIeICTBEHHOCTU hittps://m.edsoo.ru/7f41¢292
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6 1 bubmoteka [JOK
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https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

https://m.edsoo.ru/7f41c292
bu6moreka [JOK
14 T'enernia wenosexa 3 0-5 https://m.edsoo.ru/7141c292
Bbu6moreka [JOK
15 Cenekiusi OpraHu3MOoB 4 1 https://m.edsoo.ru/741¢292
bubmioreka [IOK
16 buorexHomorus u cHHTETHYECKAst OMOJIOTHS 4 2 1.5 https://m.edsoo.ru/7f41c292
bubmioreka [IOK
17 Pesepsroe Bpems 1 https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 102 3 145
[TPOTPAMME '
11 KJIACC
KoanuecTBo yacos DJIeKTPOHHbBIE
HaumeHOBaHMe pa3iesioB U TeM
Ne i/ DOIDAMMEL B Konrpoabusie | IIpakruuyeckune | (uudposbie)
porP cero padoThI padoThI o0pasoBaTe/IbHbIE
pecypchbl
1 3apoXKJIEHHUE U Pa3BUTHE IBOJIOIIMOHHBIX 4 bubmorexa [JOK
MIpe/ICTaBJICHUI B OMOIOT U https://m.edsoo.ru/7f41cc74
" bubmotexa [JOK
2 MukposBoonus U e€ pe3yJbTaTbl 14 1 2 https://m.edsoo.ru/7f41cc74
3 MaxkposBomonus U €€ pe3yJIbTaThl 6 1 Egg;?;;e;iior{fn 1174
4 IIpoucxoxaeHue 1 pa3BUTHE )KU3HU Ha 15 1 15 bubmuorexa LIOK
3emiie ) https://m.edsoo.ru/7f41cc74
5 [IpoucxoxkaeHne yeoBeKa — aHTPOIOTeH e 10 1 1 Etptlggll(ge;iasc];loor{fﬁ f41ccT4
DKOJIOTHSI — HayKa O B3aUMOOTHOIIECHUSAX Bubmiorexa LIOK
6 OpPraHU3MOB U HaJIOPraHU3MEHHBIX CUCTEM 3 1 0.5 https://m.edsoo.ru/7f41cc74
C OKpY’Karollen cpenou DS, )
7 OpraHusMebl U cpea OOUTaHHS 9 1 1.5 bubmoreka [JOK
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https://m.edsoo.ru/7f41cc74
. bubmorexa [JOK
8 DKOJIOTUsl BUI0OB M TIOMYJISIITUN 9 1 0.5 https://m.edsoo.ru/7f41cc74
9 DKOJI0THs COO0MIEeCTB. DKOJIOTMICCKUE 12 05 bubmoteka IJOK
CHUCTEMBI ' https://m.edsoo.ru/7f41cc74
bubmioreka [IOK
10 buocdepa — rmobanpHas sKocucTEMA 6 https:/m.edsoo.ru/7f41ccT4
bubmioreka [IOK
1 Hexosex u OKpyKaiomas cpena 6 1 https://m.edsoo.ru/7f41cc74
bu6moreka [JOK
12 Pesepsroe Bpems 8 https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 102 78 75
[TPOTPAMME )
HOYPOYHOE IINIAHUPOBAHUE
10 KJIACC
N KoanuyecTBO yacoB SneTpo ¢ LppoBLIe
] JIEKTPOHHBIE LU BbI
a/n Tema ypoka Beero KOHT%OJILH IIpakTHuec 06pazoBaTEIbHbIC
ble padoThI KHe
padoThI pecypent
1 buonorus kak KOMIIEKCHAsl HAyKa U KaK 4acTh 1 https://resh.edu.ru/subject/lesso
COBPEMEHHOI'0 00IIIeCTBa n/3827/
https://www.youtube.com/watc
h?v=SoHkTau2BUw
2 JKuBbIe cMCTEMBI U UX CBOMCTBA 1 list=PLqU6 VDvRpuoiTLeX
cIBiRZ2J0h2BgbjUJ
index=1 pp=1AQB
3 YpoBHEBasi OpraHu3anus )KUBBIX CUCTEM 1
4 Ucropus oTkpbiTUA 1 U3ydeHus KieTku. Kierounas 1 https://resh.edu.ru/subject/lesso
TEOPUs n/5383/
5 MeToabl MOJIEKYJIIPHON W KJIETOYHOU OMOIOTHH. 1 0.5 https://www.youtube.com/watc
[Ipaktuueckas pabota «M3yueHne MeTo10B KJIETOUHOU ' h?v=GzTO2vLzyLA
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https://m.edsoo.ru/7f41cc74
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https://resh.edu.ru/subject/lesson/3827/
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https://www.youtube.com/watch?v=GzTO2vLzyLA

ouonoruu (xpomarorpadus, dMeKTpodopes,
muddepennmanbHoe neHTpudyruposanue, [TL[P)»

list=PLqU6VDVRpuoiTLeX
cIBiRZ2JOh2BqbjUJ
index=4 pp=1AQB

XHUMHAYECKUI COCTaB KJIETKHU

https://www.youtube.com/watc
h?v=151V-

fy1 KLc%?20list=PLqU6VDvRp
uoiTLeXcIBiRZ2JOh2BgbjUJ
%20index=6%20pp=1AQB

MI/IHepaJIBHBIe BCIICCTBA KJICTKU, UX OuoJiornyeckast
POJIb

https://resh.edu.ru/subject/lesso
n/5397/

Opranuveckre BemecTBa KICTKH — OCeNKH.
Jlabopatopnas pabora «OOHapyxeHHEe OETKOB C
MOMOIIBIO KAYECTBEHHBIX PEAKIIUI.

0.5

https://www.youtube.com/watc
h?2v=IKstGzYECKQ%?20list=P
LqU6VDvRpuoiTLeXcIBiRZ2
JOh2BqbjUJ%20index=7%20p
p=iAQB

CoiicTBa, knaccuukanus u GyHKIUU OETKOB

https://www.youtube.com/watc
h?2v=IKstGzYECKQ%?20list=P
LqU6VDvRpuoiTLeXcIBiRZ2
JOh2BgbjUJ%20index=7%20p
p=iAQB

10

OpFaHquCKHC BCIICCTBA KJICTKU — YI'JICBObI

https://www.youtube.com/watc
h?v=hfwgROQTpYbY %20list=P
LqU6VDvRpuoiTLeXcIBiRZ?2
JOh2BgbjUJ%20index=10%20

pp=iAQB

11

OpFaHI/ILIeCKI/Ie BCIICCTBA KIICTKU — JIMIIMJbI

https://www.youtube.com/watc
h?v=hfweROTpYbY %20list=P
LqU6VDvRpuoiTLeXcIBiRZ2
JOh2BgbjUJ%20index=10%20
pp=iAQB

12

Hyxnennossie kucinorel. JIHK u PHK. JlabopatopHas
pabota «VccnenqoBanre HyKJICHHOBBIX KUCIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOBY»

0.5

https://resh.edu.ru/subject/lesso
n/3840/

13

Crpoenue u pyukuun ATD. [Ipyrue
nykieozuaTpudocdatsl (HTD)

https://resh.edu.ru/subject/lesso
n/3840/
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14

CexsenupoBanue [JHK. Metoabl reHOMUKH,
TPaHCKPUNTOMUKH, TPOTEOMUKHU

https://www.youtube.com/watc
h?v=BD_60WhZvfA%20list=
PLqU6VDvRpuoiTLeXcIBiRZ
2J0h2BgbjUJ%20index=11%2
Opp=1AQB

15

MeTo/bl CTPYKTYpHOI Onosoru

16

Tunsl kietok. [IpokapuoTyeckas Kierka

https://resh.edu.ru/subject/lesso
n/1587/

17

Crpoenue sykapuoTnueckoi kinetku. [IpakTnueckas
pabota «V3yueHue CBOMCTB KiIeTOuHOM MeMOpaHbl». C
ucnonvzosanuem obopyoosanus yeumpa « Touxa
pocmay

0.5

https://resh.edu.ru/subject/lesso
n/1588/

18

IToBepXHOCTHBIN anmapar KJIETKH

19

OnnomeMOpaHHbIe opranoubl KiaeTku. [IpakTuueckas
pabora «/3ydueHne NBUKEHHS [IUTOILJIA3MbI B
pacTuTenbHbIX KieTKkax». C ucnoavzosanuem
obopyodosanus yenmpa « Touka pocmay

0.5

20

[ToryaBTOHOMHBIC OPTAaHOM/IBI KIICTKH: MUTOXOHIPHUH,
wiactuasl. JlabopaTopHas padora «MccnenoBanue
TJ1a3MOJIN3a U JIETJIa3MOJIM3a B PACTHTEIBHBIX
kietkax». C ucnoavzosanuem 060pyo0068anus yeHmpa
«Touka pocma»

0.5

https://resh.edu.ru/subject/lesso
n/3847/

21

HememOpaHHble OpraHouabl KJIETKU

22

Crtpoenue u pyHKINU SApa

23

CpaBHUTENbHAS XapaKTEPUCTUKA KJIETOK 3YKapHOT.
JIabopaTtopHas pabota «/3yueHue cCTpoeHus KJIETOK
pa3IUYHBIX Opranu3MoBy. C ucnonv3osanuem
obopydosanus yenmpa « Touka pocmay

0.5

24

AccumMmwisinus U IUCCUMUIIILASL — JIBE CTOPOHBI
Metabonu3ma. Turmbl oOMeHa BerecTB. JlabopaTopHas
pabota «/3yueHne KaTaaIuTHIECKOW aKTUBHOCTH
(bepMeHTOB (Ha mpUMepe aMHJIa3bl MJIM KaTajaas3bl)»

0.5

https://resh.edu.ru/subject/lesso
n/2486/

25

@DepMEHTATUBHBIN XapakTep peakiui KIETOYHOI O

0.5
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Metabonusma. JlaboparopHas pabora «/3yuenue
(epMEHTAaTUBHOTO PACIICIUICHHS IEPOKCHIa BOAOPOIa
B PACTUTCJIIbHBIX U )KUBOTHBIX KIICTKaX». C
Uucnoib3oeaHuem 060py€)06(lHHﬂ yenmpa «Touka
pocmay

26 benku-akTUBaTOPBI U OEJIKU-UHTMOUTOPBI
27 ABTOTpOQHBIN TUTT 0OMEHA BEIIECTB
https://resh.edu.ru/subject/lesso
28 doTtocuHTeE3 /3917,
29 XemocuHrtes. JlabopaTopHas pabora «CpaBHEHUE 05
MPOLIECCOB (POTOCHHTE3A U XEMOCHHTE3a) '
AnaspoOHbIe OpraHu3Mbl. Buabl OpoxeHus .
30 JlabopaTopnas pabora «CpaBHEHHUE MTPOIIECCOB 0.5
OpOXKCHHS U IBIXaHUSD)
AdpoOHBIE OpraHU3MBI. DTaIlbl 3HEPreTUIECKOT 0 https://resh.edu.ru/subject/lesso
31
obMeHa n/3917/
32 DHeprust MeMOpPaHHOI 0 rpaJineHTa NPOoTOHOB. CHUHTE3
AT®: pabota npotonHoi AT®D-cHHTA3BI
33 Peakiiuu MaTpu4HOr 0 CHHTE3a
34 Tpauckpunius — maTpuuHbiii cuate3 PHK hitps://resh.edu.ru/subject/lesso
n/5352/
35 TaHCISIIS 1 68 STAmE] https://resh.edu.ru/subject/lesso
patciiAn n/3917/
KomaupoBanue amuHOKuUCI0T. POsib pubocoM B https://resh.edu.ru/subject/lesso
36
O6uocuHTe3e Oenka n/5352/
https://resh.edu.ru/subject/lesso
37 Opranuzanus reHoMa y mpoKapuoT U 3yKapuoT
n/3939/
https://yandex.ru/video/preview
/16826423017993414382 2text=
33 MouJiekynsipHble MEXaHU3MbI 3KCIPECCUU TEHOB Y 9%0D0%B2%D0%B8%D0%B4

9YKapuoT

%D0%B5%D0%BE%D1%83
%D1%80%D0%BE%D0%B A
%0D0%B8%20%D0%B A%20%



https://resh.edu.ru/subject/lesson/3917/
https://resh.edu.ru/subject/lesson/3917/
https://resh.edu.ru/subject/lesson/3917/
https://resh.edu.ru/subject/lesson/3917/
https://resh.edu.ru/subject/lesson/5352/
https://resh.edu.ru/subject/lesson/5352/
https://resh.edu.ru/subject/lesson/3917/
https://resh.edu.ru/subject/lesson/3917/
https://resh.edu.ru/subject/lesson/5352/
https://resh.edu.ru/subject/lesson/5352/
https://resh.edu.ru/subject/lesson/3939/
https://resh.edu.ru/subject/lesson/3939/
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path=yandex_search%20parent-reqid=1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type=vast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path=yandex_search%20parent-reqid=1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type=vast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path=yandex_search%20parent-reqid=1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type=vast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path=yandex_search%20parent-reqid=1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type=vast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path=yandex_search%20parent-reqid=1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type=vast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path=yandex_search%20parent-reqid=1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type=vast

D1%83%D1%87%1D0%B5%D
0%B1%D0%BD%D0%B8%D
0%BA%D1%83%2010%20%D
0%BA%D0%BB.%20%D0%B
F%D1%80%D0%BE%D1%84.
%D0%B1%D0%B8%D0%BE
%D0%BB%D0%BE%D0%B3
%0D0%B8%D1%8F%20%D0%
BF%D0%B5%D1%82%D1%8
0%D0%BE%D1%81%D0%BE
9%D0%B2%D0%B0%20path=y
andex search%?20parent-
reqid=1692270915987150-
14778449146126604163-
balancer-17leveler-kubr-yp-sas-
163-BAL-
1012%20from_type=vast

Bupycbl — BHeks1eTOUHbIE (POPMBI JKU3HU U

https://resh.edu.ru/subject/lesso

39 obnuraTHble napa3uthl. [IpakTuueckas pabora 0.5 /3939
«Co3ianue Mojenu BUpyca» -
40 BupycHbie 3a001eBaHMs YyeI0BeKa, )KUBOTHBIX, https://resh.edu.ru/subject/lesso
pacTeHuit n/3939/
41 HaHoTrexHolioruu B OMOJI0TUY U MCIUIIHHE
https://resh.edu.ru/subject/lesso
n/3927/
. https://www.youtube.com/watc
49 JKu3HEeHHBI LUK KJIETKU. Perynsanus ;Kxu3HeHHOr O h?v=baGhESOXcLw%20list=P
TiicIa KIISTOK LqU6VDVRpuoiTLeXcIBiRZ2
JOh2BgbjUJ%20index=12%?20
pp=1AQB
43 Matpuusnsiii cunates JJHK
44 Xpomocomel. JlabopaTopHas paborta «3ydenue 05
XpPOMOCOM Ha FOTOBBIX MUKPOIIPENapaTax» '
45 Tle/ente KIeTKH— MHTO3 https://resh.edu.ru/subject/lesso

n/3927/



https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path=yandex_search%20parent-reqid=1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type=vast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path=yandex_search%20parent-reqid=1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type=vast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path=yandex_search%20parent-reqid=1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type=vast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path=yandex_search%20parent-reqid=1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type=vast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path=yandex_search%20parent-reqid=1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type=vast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path=yandex_search%20parent-reqid=1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type=vast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path=yandex_search%20parent-reqid=1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type=vast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path=yandex_search%20parent-reqid=1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type=vast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path=yandex_search%20parent-reqid=1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type=vast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path=yandex_search%20parent-reqid=1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type=vast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path=yandex_search%20parent-reqid=1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type=vast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path=yandex_search%20parent-reqid=1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type=vast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path=yandex_search%20parent-reqid=1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type=vast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path=yandex_search%20parent-reqid=1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type=vast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path=yandex_search%20parent-reqid=1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type=vast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path=yandex_search%20parent-reqid=1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type=vast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path=yandex_search%20parent-reqid=1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type=vast
https://resh.edu.ru/subject/lesson/3939/
https://resh.edu.ru/subject/lesson/3939/
https://resh.edu.ru/subject/lesson/3939/
https://resh.edu.ru/subject/lesson/3939/
https://resh.edu.ru/subject/lesson/3927/
https://resh.edu.ru/subject/lesson/3927/
https://www.youtube.com/watch?v=bqGhE5OXcLw%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=12%20pp=iAQB
https://www.youtube.com/watch?v=bqGhE5OXcLw%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=12%20pp=iAQB
https://www.youtube.com/watch?v=bqGhE5OXcLw%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=12%20pp=iAQB
https://www.youtube.com/watch?v=bqGhE5OXcLw%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=12%20pp=iAQB
https://www.youtube.com/watch?v=bqGhE5OXcLw%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=12%20pp=iAQB
https://resh.edu.ru/subject/lesson/3927/
https://resh.edu.ru/subject/lesson/3927/

Tunel knerok. KapuoknHes U HUTOKUHES.
JlabopaTopHas pabora «HabmoaeHne MUTO3a B KIIETKAX

46 KOHUYMKA KOpeIlKa JIyKa (Ha TOTOBBIX 0.5
Mukpornpenapatax)». C ucnonvzosanuem 000py0o8anus
yenmpa « Touxa pocmay
47 KontponbHas padora Ne 1 "Knerka"
48 OPrafH3M KaK SIMHOE 1EN0e https://resh.edu.ru/subject/lesso
P a n/6770/
49 Tkanu pactenuii. JlJaboparoprnas padota «M3yueHue 05
TKaHEW pacTeHUu» '
Tkanu >kxUBOTHBIX U uenoBeka. JlabopatopHas paborta
50 «M3yuenune TkaHen KUBOTHBIX». C ucnonvzosanuem 0.5
obopyoosanus yeumpa « Touxa pocmay
51 Opransl. Cuctembl oprasoB. Jlabopatopnas pabota 05
«M3ydeHne OpraHoB IBETKOBOI'O PACTEHUS ’
52 Ornopa Tena OpraHu3MoB
53 JIBHKCHHE OPTaHU3MOB https://resh.edu.ru/subject/lesso
P /6769
54 [IntaHne opraHn3mMoB
55 [IuTanue NO3BOHOUYHBIX KUBOTHBIX. [ InieBapuTenbHas
CHCTEMa YeJIOBEKa
56 JIsixaHNE OPraHu3MOB https://resh.edu.ru/subject/lesso
P n/6759/
57 JIpIXaHue 03BOHOYHBIX JKUBOTHBIX U YEIOBEKa
https://resh.edu.ru/subject/lesso
n/2489/
58 TDAHCIODT BELICCTE V OPFAHIZMOB https://resh.edu.ru/subject/lesso
PAFCIIOPT BELICCTE ¥ OP n/6760/
https://resh.edu.ru/subject/lesso
n/6761/
59 KpoBeHocHas cucteMa o3BOHOYHBIX JKUBOTHBIX U https://resh.edu.ru/subject/lesso
4eJIOBEKA n/1581/
60 Beienenue y opraHu3mMoB https://resh.edu.ru/subject/lesso



https://resh.edu.ru/subject/lesson/6770/
https://resh.edu.ru/subject/lesson/6770/
https://resh.edu.ru/subject/lesson/6769/
https://resh.edu.ru/subject/lesson/6769/
https://resh.edu.ru/subject/lesson/6759/
https://resh.edu.ru/subject/lesson/6759/
https://resh.edu.ru/subject/lesson/2489/
https://resh.edu.ru/subject/lesson/2489/
https://resh.edu.ru/subject/lesson/6760/
https://resh.edu.ru/subject/lesson/6760/
https://resh.edu.ru/subject/lesson/6761/
https://resh.edu.ru/subject/lesson/6761/
https://resh.edu.ru/subject/lesson/1581/
https://resh.edu.ru/subject/lesson/1581/
https://resh.edu.ru/subject/lesson/1581/

n/1581/

https://resh.edu.ru/subject/lesso

61 3amura y OpraHu3MoB
twTa y op n/1580/
62 MMMyHHas cucteMa 4enoBeka
63 Pa3apaXuMoCTh U peryJisiliis y OpraHu3MoOB
64 I'ymopaiibHas peryisnus U SHAOKPUHHAS CUCTEMA https://resh.edu.ru/subject/lesso
’KUBOTHBIX M UEIOBEKa n/2458/
https://resh.edu.ru/subject/lesso
65 DopMbl pa3MHOKEHHUSI OPraHU3MOB
n/5359/
66 [TonoBoe pa3sMHOXKEHUE
o https://resh.edu.ru/subject/lesso
67 Meiios
n/3927/
I'ameTorenes. O6pa3oBaHue U Pa3BUTHE MOJIOBBIX
kierok. JlabopaTopHas padora «3ydueHue crpoeHus
68 MIOJIOBBIX KJIETOK Ha FOTOBBIX MUKpoIpenapaTax». C 0.5
ucnowv3oeanuem obopyoosanus yeumpa « Touxa
pocmay
https://resh.edu.ru/subject/lesso
69 NunuBruayansHOE pa3BUTHE OPraHU3MOB — OHTOI'EHE3
n/5630/
https://resh.edu.ru/subject/lesso
70 3akiagKa OpraHoB U TKaHEH U3 3apOIbIINIEBEIX JIUCTKOB n/3630/
A p poa https://resh.edu.ru/subject/lesso
n/5385/
Poct u pazBuTue xuBOTHBIX. JlabopaTtopHas pabora
71 «BbIsBIIEHNE TPU3HAKOB CXOJICTBA 3aPO/IBIIICH 0.5
IMO3BOHOYHEIX )KUBOTHBIX)
PasmHoxeHue U pa3sBuTHe pacTenuii. JlaboparopHas .
P P patop https://resh.edu.ru/subject/lesso
72 pabota «CTpoeHue OpraHoB pa3MHOXKEHHS BBICIIHX 0.5 1/5359/
pacTeHuiN» et
73 HcTopust cTaHOBIIEHUS U PA3BUTUS T€HETUKHU KaK HAyKU
OCHOBHBIE [IOHATHS ¥ CUMBOJIBI T€HETUKU.
74 JlabopatopHas padota «/[po3oduna kak 00BEKT 0.5

T'CHCTHYCCKHX HCCHGHOBaHHﬁ))



https://resh.edu.ru/subject/lesson/1581/
https://resh.edu.ru/subject/lesson/1580/
https://resh.edu.ru/subject/lesson/1580/
https://resh.edu.ru/subject/lesson/2458/
https://resh.edu.ru/subject/lesson/2458/
https://resh.edu.ru/subject/lesson/5359/
https://resh.edu.ru/subject/lesson/5359/
https://resh.edu.ru/subject/lesson/3927/
https://resh.edu.ru/subject/lesson/3927/
https://resh.edu.ru/subject/lesson/5630/
https://resh.edu.ru/subject/lesson/5630/
https://resh.edu.ru/subject/lesson/5630/
https://resh.edu.ru/subject/lesson/5630/
https://resh.edu.ru/subject/lesson/5385/
https://resh.edu.ru/subject/lesson/5385/
https://resh.edu.ru/subject/lesson/5359/
https://resh.edu.ru/subject/lesson/5359/

3aKOHOMEPHOCTH HACJIEIOBAHHS IPU3HAKOB.
Monorubpuntoe ckpemmBanue. [Ipaktnueckas padbora

https://resh.edu.ru/subject/lesso

75 0.5
"U3y4eHue pe3ysbTaTOB MOHOTUOPUHOTO n/5386/
CKpeIUBaHus y 1po30duibr”
76 [{uTomoruueckrne 0OCHOBBI MOHOTHOPHIHOTO https://resh.edu.ru/subject/lesso
CKpellMBaHUs n/5386/
77 Ananmmsupyroniee ckpemmbanue. Henonnoe
JJOMUHHUPOBAHUE
uruopugHoe ckpemmsanue. [IpakTuueckas padora .
A pHaL petit p P https://resh.edu.ru/subject/lesso
78 «M3ydeHue pe3yabTaTOB TUTHOPHIHOTO CKPEIIUBAHUS Y 0.5 W/AT725/
po30(ubn na /sl
79 [{uTonoruyeckrue OCHOBBI JUTHOPUTHOTO CKPEITMBAHUS. https://resh.edu.ru/subject/lesso
Pemenne 3agau n/4725/
https://resh.edu.ru/subject/lesso
80 CuerneHHOE HaclIeJ0BaHUE IPU3HAKOB
n/4755/
81 XpOMOCOMHasl TEOpHsI HACIECTBEHHOCTU
82 I'enernka nmona
83 I'emoTHum Kak 1eIOCTHAS CHCTEMA
34 I'eneTnyeckuil KOHTPOJIb Pa3BUTHUS PACTEHUH,
JKMBOTHEIX U YEJIOBEKA
https://resh.edu.ru/subject/lesso
85 N3MeHunBOCTH NIPU3HAKOB. BUIBI HN3MEHUUBOCTH
n/5387/
https://resh.edu.ru/subject/lesso
86 MonupukanroHHas U3MEHYUBOCTb
n/5387/
BapuanuonHslii psii 1 BapualiMOHHAasi KpUBas.
JlabopaTopHas pabora «lccnenoBanue
87 3aKOHOMEPHOCTEH MOIU (PUKAIIMOHHOW U3MEHYUBOCTH. 0.5
[TocTpoeHue BapuanmOHHOT O psijia U BapUallMOHHON
KpUBOI»
38 I'enoTunuyeckas n3sMeH4uBOCTh. KoMOMHATHBHAS https://resh.edu.ru/subject/lesso
N3MEHYHUBOCTh n/5387/
89 MyTaimoHHast U3BMEHYUBOCTD. [IpakTrueckas pabora 0.5 https://resh.edu.ru/subject/lesso



https://resh.edu.ru/subject/lesson/5386/
https://resh.edu.ru/subject/lesson/5386/
https://resh.edu.ru/subject/lesson/5386/
https://resh.edu.ru/subject/lesson/5386/
https://resh.edu.ru/subject/lesson/4725/
https://resh.edu.ru/subject/lesson/4725/
https://resh.edu.ru/subject/lesson/4725/
https://resh.edu.ru/subject/lesson/4725/
https://resh.edu.ru/subject/lesson/4755/
https://resh.edu.ru/subject/lesson/4755/
https://resh.edu.ru/subject/lesson/5387/
https://resh.edu.ru/subject/lesson/5387/
https://resh.edu.ru/subject/lesson/5387/
https://resh.edu.ru/subject/lesson/5387/
https://resh.edu.ru/subject/lesson/5387/
https://resh.edu.ru/subject/lesson/5387/
https://resh.edu.ru/subject/lesson/5387/

«MyTauuu y 1po30(huisl (Ha FOTOBBIX n/5387/
MHKpOIIpenapaTax)»
90 3aKOHOMEPHOCTH MYTAI[HOHHOTO MPOIIecca. 1
DNUreHeTHKa 1 SIUICHOMUKA
91 I'eneruka uenoBeka. [IpakTiaeckas pabora 1 0.5 https://resh.edu.ru/subject/lesso
«CoCTaBJICHHE U aHAJIU3 POAOCIOBHONY ' n/3653/
. https://resh.edu.ru/subject/lesso
92 MeToapl MEIUITMHCKOM I'€HETUKHU 1
n/3653/
93 3HayeHNE MEIUIIMHCKOM M'eHETUKHU B MPEIOTBPAIllCHUU 1
M JICUCHUY I'eHETUYECKUX 3a001¢BaHMi YCIOBEKa
OCHOBHEBIE TOHSATHS CEICKIIHH. Ha60paT0£)Haﬂ pabora hitps://resh.edu.r/subicct/lesso
94 «I3ydyeHne COPTOB KyJIbTYPHBIX PACTEHUHN U MOPO/T 1 0.5 /3861/
JOMAIIIHU X YKUBOTHBIX) -
95 MeTtobl celeKIMoHHOoM paboThl. JlaboparopHas pabora 1 05 https://resh.edu.ru/subject/lesso
«/I3ydyeHne METOJI0B CEIEKIIUU PACTEHUM» ’ n/3861/
. https://resh.edu.ru/subject/lesso
96 JlocTrKeHUs CeNEKIIUM PACTCHUHN U KUBOTHBIX. 1 /3861/
97 CoxpaHeHue, u3y4eHue U UCI0JIb30BaHNE 1
TEHETHYECKHX PECYPCOB
buorexHosorus kak Hayka U OTpacilb IPOU3BOICTBA. hitps://resh.edu.ru/subject/lesso
98 [Ipaktnueckas padota «M3yueHne o0beKTOB 1 0.5 1/3939/
OHMOTEXHOJIOT UK -
99 OCHOBHBIE HallpaBJIEHUsI CHHTETUY€CKOM Onosorun 1
100 XpOMOCOMHas U TeHHasl HHXKEeHepHs. MeInIUHCKIe 1
OHOTEXHOJIOTUU
101 KonTtponbsHas padora Ne 2 "I'enernka u cenexius" 1
102 [ToBTOpenue, 06001IeHNE, CHCTEeMATH3AIUs 3HAHUI 1
Hrorosas pabora 3a kypc 10 kimacca
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 102 14.5



https://resh.edu.ru/subject/lesson/5387/
https://resh.edu.ru/subject/lesson/3653/
https://resh.edu.ru/subject/lesson/3653/
https://resh.edu.ru/subject/lesson/3653/
https://resh.edu.ru/subject/lesson/3653/
https://resh.edu.ru/subject/lesson/3861/
https://resh.edu.ru/subject/lesson/3861/
https://resh.edu.ru/subject/lesson/3861/
https://resh.edu.ru/subject/lesson/3861/
https://resh.edu.ru/subject/lesson/3861/
https://resh.edu.ru/subject/lesson/3861/
https://resh.edu.ru/subject/lesson/3939/
https://resh.edu.ru/subject/lesson/3939/

11 KJIACC

Ne KosauyecTBo yacos DJIeKTPOHHbBIE
u/n Tema ypoxa Beero Kourpoabubie | Ilpakrtuyeckue | UndpoBbie
padoThI padoThI o0pa3oBaTeJIbHbIE
pecypcsl
1 OpomonronHas teopus Y. Jlapsuna 1
’ JIBIOKYIIIHME CHUITBI SBOJIIOIIMH BUIOB 110 Y. 1
[apsuny
3 bopr0a 3a cymiecTBoBaHNE, €CTECTBEHHBINA U 1
MCKYCCTBEHHBIH 0TOOD
4 DOopMHUPOBAHNUE CUHTETUYECKON TEOPUHU 1
3BOJIIOLIHU
5 OTarbl 3BOIIOLMOHHOIO IIpolecca: 1
MUKPO3BOJIIOIMS U MAKPO3BOJIIOIHS
6 [onynsauus — 3J1eMeHTapHas eJuHuLA 1
9BOJIIOLIUU
3aKOH reHeTu4eckoro paBHosecus JIx.
7 Xapnu, B. Baitn6epra. JlabopaTopHas 1 05
pabota «BbIsBIIeHHE U3MEHUUBOCTH Y ’
oco0el 0JIHOTO BHIa»
8 OnemeHTapHble (aKTOPbI SBOTIOLNU 1
9 O¢ddexT ocHoBaTens. p ekt OyThIIOUHOrO 1
TOPJIBIIIKA
10 Murpanuu. M3omsmun nomyasiuii: 1
reorpaduveckas, OuoJoruueckas
11 EcTtecTBeHHBI 0TOOp — HAMPaBIISIOIIHMA 1
(haKTOp BOIIIOLHUH
12 [TonoBoit oT60p 1
[Ipucroco61eHHOCTh OPraHU3MOB KaK
13 pe3ysbTaT MUKpo3Boonnu. JlabopaTopHas 1 0.5

pabora «3yueHue apoMmopdo30B u
UAN0AJANTAIMNA Y pACTCHUN U 5KUBOTHBIX»




[Ipumeps! npucnocoOIeHU y OpraHu3MOB:
Mopdoioruueckue, GU3n0oI0rnIeCcKue,
OMOXMMHYECKHE, TOBEICHYCCKHE.

14 JlabopaTtopHas pabora «IIpucmocobneHus 0-5
OpPraHU3MOB U WX OTHOCUTEJIbHAS
11e71€C000Pa3HOCTHY
Bun, ero xpurepuu u CTpykrypa.

15 JlabopaTopHas pabora «CpaBHEHHE BHIOB 0.5
110 MOp(onornuecKkoMy KpUTEPUIO»

16 CtpykTypa BHUa

17 BunoobpazoBaHue kak pe3ysnbraT
MHUKPOIBOTIOIUN

18 CBsI3b MUKPO3BOJIIOIUU U SITHIEMHUOJIOTUH

19 O606meHI/Ie"r10 TeMe "MUKpPOIBOIIOIHS U €€
pe3yJIbTaThl

20 Makpossomonus. [Taneonronornueckue
METO/IbI U3YYEHUS IBOITIOIUN

71 buoreorpaduueckne MeTOAbI U3y CHUS
IBOJTIOIINH
OMOpPHOJIOrMYECKHE U CPAaBHUTEIBHO-

22 MOP(OJTOTUUECKHE METOBI U3y4CHUS
9BOJIIOLIUU
MouekynspHO-T€HETHYEeCKHE,

23 OMOXMMUYECKHE U MAaTEMaTHUECKHE METO/IbI
U3YUEHUS IBOJIIOLIUU

24 OO6mme 3aKOHOMEPHOCTH IBOTIOIUN

75 AnantuBHas paauanus. HepaBHOMEPHOCTD
TEMIIOB 3B OJIIOIIUU

26 0606meH1/Ienno TeMe "MaKpO3BOJIIOLHS U €€
pe3yJIbTaThI

27 Hayunble runore3sl IpoUCX 0K ICHUS KU3HU

Ha 3emie




I[0Haqu},Ie MNpeaACTaBJICHHUA O 3aPpOXKICHUU

28
KU3ZHU
729 OcCHOBHBI€E 3Tallbl HEOPraHUYECKON
9BOJIIOLUN
30 ['Mnore3sl 3apoXK1EHMS JKU3HU
Hctopus 3emnu u MeToabl €€ N3ydeHuUs.
31 JlaGopaTtopHas pabora «3yuenue u 05
OIKCaHUE UCKOMAEMBIX OCTaTKOB IPEBHUX
OpPraHU3MOB»
32 HauanbHbie 3Tansl OpraHnyecKkon 3BOJIIOLUN
33 DBOJIIOIUS SYKAPUOT
OcHOBHBI€ 3Tallbl 3BOJIFOLIMN PACTUTEIBHOTO
34 mupa. [Ipaktnyeckas padota «3yuenue 05
OCOOEHHOCTEM CTPOCHMS PACTEHUM pa3sHbIX ’
OT/IEJIOB»
35 OcCHOBHBI€ 3Tallbl 3BOJIFOLIMH KUBOTHOT'O
Mupa
Opomonus KXUBOTHbIX. [IpakTueckast
36 pabora «M3ydueHre 0coOEHHOCTEN CTPOCHUS 0.5
MT03BOHOYHBIX JKUBOTHBIX»
37 Pa3BuTHe xu3HU Ha 3emiie 1o 3pam U
nepuoaam
38 MaccoBble BBIMUPaHHSI — 3KOJIOTMYECKHE
KPHU3UCHI TPOLLIIIOr O
39 CoBpemeHHas cucTeMa OpraHuyecKoro
IPOLLIOTO
40 OCHOBHBIE CHCTEMATUYECKHUE IPYIIIIbI
OpPraHU3MOB
41 CoBpeMEHHBII YKOJIOIrMYECKUN KPU3HC, €T0
0COOEHHOCTH
42 O606menue no Teme "Ilpoucxoxaenue u

pa3BUTHE )XU3HU Ha 3emuie"”




43

AHTpPOIOJIOrns — HayKa O 4EJIOBEKE

Pa3BuTHe npeacTaBieHuil 0 MPOUCXO0XKACHUN

44
YeloBeKa
Mecto uenoBeka B CUCTEME OPraHUYECKOr 0
45 mupa. JlabopaTopHas pabora «3yuenue 05
0COOEHHOCTEN CTPOEHUS CKeJeTa YeloBeKa,
CBSI3aHHBIX C TIPSIMOX OXKJICHUEM)
46 JBWKylme CHiibl aHTPONIOTEHEe3a
47 CoorHolleHne OMOIOrMUECKUX U
COLMAJIBHBIX ()aKTOPOB B AHTPOMOT €HE3e
48 OCHOBHBIE CTa/IUH AHTPOIIOr'EHE3a
49 [TaneoreneTrka u majeoreH oMuKa
50 DBOJIIOIMS COBPEMEHHOI'0 YEJIOBEKA
UYenoseueckue pacel. [IpakTnueckas padbora
51 «M3ydeHne 3KOJOrnYeCKNUX afanTanui 0.5
YeJI0BEKay
59 Mex 11 CUUIUTMHAPHbIE METO/IbI
AHTPOIOJIOT U
53 O6o06menue remsl " [Ipoucxoxnenue
yenoBeka. AHTponiorexes"
54 3apoXKJIeHHE U Pa3BUTHE KOOI
MeTozs! skonoruu. JJabopatopHas pabora
55 «M3yueHne MeTo10B SKOJOTHYECKUX 0.5
UCCIIEIOBAHUI
56 3HaueHUe IKOJIOTMUECKUX 3HAHUH IS
4enoBeKa
57 Dkonoruyeckue (HakTopbl
Abuornueckue paxktopsl. CBET Kak
53 sKojoruueckuii pakrop. JlabopatopHas 05

pabota «BplsiBIeHNE TPUCTTOCOOTCHMIH
OpraHu3MOB K BJIMSHHUIO CBCTA»




Abuotnueckue dakTopsl. TemmnepaTypa Kak
sKoJoruueckuii pakrop. JlabopatopHas

59 . 1 0.5
pabota «BbIsiBIEHIE TPUCITOCOOTICHUIA
OpPraHU3MOB K BIHMSTHUIO TEMIIEPATyPbI»
Abuorndeckue GpakTopsl. BraxxHOCTH Kak
60 sKosiorndeckuil gpakrop. JlabopatopHas 1 05
paboTa « AHATOMHYECKHE 0COOEHHOCTH ’
pacTeHUi U3 pa3HbIX MECT OOUTaAHUS»
61 0O06001menne TeMbl "DKOIOrUsI- HE'l'yKa 0 1
B3aMMOOTHOIICHUSIX OPTaHU3MOB
62 Cpenbl obUTaHUsl OPraHU3MOB 1
63 buonoruyeckue puTMsl 1
64 ’KuzHeHHble (hOpMbI OPraHU3MOB 1
65 buotnueckue GakTopbl 1
3HaueHne OMOTHUYECKUX B3aUMOIEHCTBUI
66 JUISL CYIIIECTBOBAHUSI OPTaHU3MOB B Cpezie 1
OOUTAHHS
67 O6006menune TeMsl "OpranusMel U cpena |
obutanus"
68 DKOJIOTMYECKUE XapaKTEPUCTUKH MO YJISILIUI 1
OcHOBHBIE MTOKA3aTEIN MOMYJISIIUN:
69 YUCJIEHHOCTD, IJIOTHOCTh, BO3PACTHAS U 1
1I0JIOBasi CTPYKTYpa
OcHOBHBIE MTOKA3aTEIH MOMYJISIUU:
70 POXKIaeMOCTh, IPHPOCT, TEMI POCTA, 1
CMEpPTHOCTh, MUTPAIHH
71 DKOJIOrn4yecKasi CTpyKTypa IO yJIsIuu 1
72 JInHaMKKa NONYJSIHUY U €€ perysinus 1
73 KpuBbie pocta 4uCIEHHOCTH MOMYJISIUH. 1
Kpusbie BBKMBaHUSA
74 Dkonoruueckas Humia Buna. JlabopatopHast 1 05

paboTa «I[IpucnocoOieHus ceMsiH pacTeHUH




K PacCeJICHHIO»

75 Bupa kak cucrema nonyssinui

76 3aKOHOMEpPHOCTH MMOBEJICHUS] 1 MUTpaliuii
KUBOTHBIX

77 O6006mIeHne TeMBbl "DKOIOTHs TOMYJISIIHi"

78 Co001116CTBO OpraHu3MOB — OHOIEHO3

79 DKocucTeMa KaK OTKpBITasl cucTemMa

20 KpyroBoport BemecTs 1 MOTOK SHEPTUU B
9KOCHUCTEME

81 OCHOBHBI€ [10KA3aTEIN IKOCHCTEMBI

82 DKOJIOTUYECKU € TUPAMU b

83 W3meHeHus: coo0111ecTB — CYKIIECCHH

34 [IpupomHbie SKOCHCTEMBI. DKOCHCTEMBI 03€p
U peK. DKOCHCTEMbI MOpE 1 OKEaHOB

85 [Ipuponnsie BKOCHCTVGMLL DKOCHUCTEMBI
TYHJIP, JIECOB, CTENEH, MyCThIHb

86 AHTPOINOT €HHBIE YKOCHCTEMBI

37 Yp6oskocucremsl. [IpakTueckas padbota 0.5
«M3ydeHne u onucanue ypo03KOCHUCTEMBI» )
3aKOHOMEpPHOCTH (OPMUPOBAHUS OCHOBHBIX

88 B3aUMOJIEHCTBUI OpPraHU3MOB B
JKOCHCTEMAX
MexaHu3Mbl BO3EHCTBHS 3arPA3HECHUN

39 pa3HBIX TUIIOB HAa CYOOPraHU3MEHHOM,
OpPraHW3MEHHOM, MOMYJSIUOHHOM H
9KOCHCTEMHOM YPOBHSIX

90 buocdepa — obuienyianetapHas o6osiouka
3emun

91 VYyenne B. 1. Bepraackoro o 6uocdepe

92 3aKOHOMEPHOCTH CYIIECTBOBaHUS OMOChephl

93 KpyroBopotsl BemiecTs u




OHOreOXMMHUYCCKHUE TN KJIbI

3onanbHOCTH Onocdepbl. OCHOBHBIE OMOMBI

94 1
Cylu

95 YcToiunBocTh 6uocheps 1

96 DKOJIOTHUYECKUE KPU3UCHI U UX TPUUHUHBI 1

97 BoszneiictBue uyenoBeka Ha 6nochepy 1

98 AHTpOHOFeHHvOC BOSHefICTBVHC Ha 1
pPACTUTEIHHBIN ¥ JKUBOTHBIA MUP

99 OxpaHa npupojsl 1

100 OCHOBHBIE IPUHIUIIBI YCTOHYUBOTO 1
pa3BUTHS YETIOBEUECTBA U MPUPOABI
PanmonanbHOE PUPOIOMOIH30BAHUE U

101 COXpaHEeHH e OMOJIOTHYECKOT0 Pa3HO00pasHs 1
3emun

102 O606menue o reme «buochepa — 1
rio0aabHas KOCUCTEMAY

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 7.5




YYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O TIPOLNECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YYEHUKA
* buonorus. YrayOnenuslii ypoBenb, 10 knacc/ Ilonomapesa WM.H., Kopuunosa
O.A., Cumonosa JI.B. U3narensckuii nenTp «Bentana-I'pad»,2014

» buonorus. Yruybuenusiii ypoBeHb, 11 kmacc/ IlonomapeBa M.H., Kopaunosa
O.A., Cumonosa JI.B. 3narensckuii nentp «Benrtana-I'pad»,2014

METOAUYECKHUE MATEPUAJIBI IS YYUTEJISA
1. baryes A.C., T'ynenkoBa M.A., EneneBckuit A.I'. buosorus. bomabuioi
CIPaBOYHUK JIJIS1 IIKOJIBHUKOB U MOCTYIAIIUX B By3bl. — M.: JIpoda,2011
2. bonarosa U. B. Coopnauk 3ana4 o OO1ielt OMOI0ruu Ui TOCTYNAIOIIMX B BY3HI.
— M.: «Onukc 21Bex» «Mup u oopazoBanue», 20123
3. KoznosaT.A., Kyumenko B.C. buosorus B tabnumax 6-11 kmaccel. CripaBo4HOe
nocooue. — M.: Ipoda, 2010

4. Anacracoa JLII. OOmas Ouonorus. [unaktuyeckue martepuanbl. — M.:
Benrana-I"pad, 2010.- 240c.
5. WBanosa T. B. COopHuk 3amanuii mo oOuiel Ouosoruu: mnocobue s

ydamuxcsi obmeoOpazoBaTenbHblx yupexnaenuid /T.B. HMsanoBa, I'. C. KamuHoga,
A.H.MsrkoBa. — M.: IIpocemienue, 2012

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETU UHTEPHET
e www.bio.nature.ru

e www.bio.lseptember.ru
e bubanoreka [1OK https://m.edsoo.ru/
e Poccuiickas 351eKTpoHHas mKouia - https://resh.edu.ru

e Enunas xoyueknus UG poBBIX 00pa3oBaTeIbHBIX pecypcoB - http://school-
e collection.edu.ru/catalog/rubr/?subject%SB0%S5D=31
e MeToauueckue BUIEOYPOKH - https://edsoo.ru/Metodicheskie videouroki.htm

e https://www.uchportal.ru/load/75

e  VYuu.py https://uchi.ru/
e VYpoxku 6uonoruu https://www.uchportal.ru/load/74

e KommbroTepHsie mporpammel o 6uosnoruu https://www.uchportal.ru/load/79

e Ilpesentanuu https://www.uchportal.ru/load/75

o  denepanbHbli mopTan «Poccuiickoe oOpazoBanue» http:// www.edu.ru/

e 3ByKM Npupobl http://www.tatarovo.ru/sound.html

e Hudoypox https://infourok.ru
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