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INOACHUTEJIbBHAS 3AIINCKA

[Iporpamma o yuebnomy npeamety "buonorus" (nanee - 61Mo0THsI) HA YPOBHE CPETHETO
obmero oopazoBanus pa3padborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-03
«0O06 obOpazoBannn B Poccuiickoit Deaepanumn»y, ®PI'OC COO, Konnenmuu mnpenogaBaHus
yuebHoro mnpeamMera «bruoorus» U OCHOBHBIX MOJOXKEHHN (herepanbHON paboueil mporpaMmbl
BOCIUTAHHUS.

VYuebnblit mpeamet «buonorus» yriayonéanoro yposHs nzydenus (10—11 kmaccer) sBrseTcs
OJIHUM U3 KOMIIOHEHTOB IpeaMeTHOW obnactu «EcrecTBeHHO-Hay4Hble peaMeTs». CorjaacHo
nonoxeausMm PI'OC COO npoduinpHble ydeOHBIE NPEAMETHI, U3ydaeMble Ha YIIIYyOJIEHHOM
YpOBHE, SBIAIOTCSA crocoOoMm auddepeHnnanuu oO0ydeHUsT Ha YpPOBHE CPEAHEro OOIIero
00pa3oBaHMs U MPU3BAHBI O0ECIIEYUTH NMPEEMCTBEHHOCTh MEKY OCHOBHBIM OOIIMM, CPEIHUM
o0ummM, cpeaHuM MpodecCHOHaIbHBIM U BBICHIMM OOpa3oBaHHeM. B TO ke Bpemsi KaXKIblidl U3
TUX YYEOHBIX MPEIMETOB JOJDKEH OBITh OPHEHTUPOBAH HAa NPUOPUTETHOE pELICHHE
00pa3oBaTeNbHbIX, BOCIHUTATEIbHBIX M PAa3BUBAIOIIMX 3aJay, CBA3AHHBIX C MpodopHeHTanuein
0o0yJaromuxcst ¥ CTUMYJIMPOBAHHEM HHTEpeca K KOHKPETHOH OO0JacTH HAy4YHOTO 3HAHMA,
CBSI3aHHOTO C OMOJIOTHEN, MEUITMTHON, SKOJIOTUEH, ICUXO0JIOTHEH, CHOPTOM HIJIM BOCHHBIM JIEJIOM.

[Iporpamma o yue6HOMY mipeamety "buonorus" na€t mpencraBiieHHe O LEIH U 3a7adax
u3ydeHus yaeoHoro npeamera «buonorusy» Ha yrinyOJaEéHHOM ypOBHE, OMpeiesieT 00s13aTeIbHOe
(MHBapuaHTHOE) TNPEAMETHOE COJAEp)KAHUE, €ro CTPYKTYpHUpPOBaHHME IO pas3ieiiaM U Temaw,
pacrpeziefieHue 1o KilaccaM, peKOMEHAYeT MOCIe10BaTeIbHOCTh U3YUeHHUsl yueOHOro MaTepuana
C yu€TOM MEXIIPEIMETHbIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKM Y4YeOHOIro Ipolecca,
BO3PACTHBIX OCOOCHHOCTEH oOyuaromuxcs. B mporpamMMe mo OMONOTHH pealn30BaH MPUHIUI
MPEEMCTBEHHOCTH C HW3Y4YeHHEM OWOJIOTMM Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHMs,
Onarogaps yemy MpocMaTpUBAETCsl HAMPABICHHOCTh Ha MOCIEAYIOIIEe PA3BUTHE OHMOIOTHYECKUX
3HaHUH, OPUEHTUPOBAHHBIX Ha (HOPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
9KOJIOTHYECKOTO MBIIIJICHHS], MPEACTaBICHUNH O 3A0POBOM 00pa3ze >KU3HM, HAa BOCIHTAHUE
OepeKHOro OTHOLIEHUS K OKpY)Karolllel MpUpoAHOH cpene. B mporpamme nmo Ouosoruu Takxke
IOKa3aHbl BO3MOXKHOCTU ydyeOHoro npeamera «buosorus» B peanuzauun tpedoBanuii @I'OC
COO x m1aHupyEeMBIM JTUYHOCTHBIM, METAIIPEIMETHBIM U ITPEIMETHBIM pe3yabTaTaM 00ydeHUs U
B ()OPMHUPOBAHUHN OCHOBHBIX BHIOB Yu€OHO-TIO3HABATENbHON NEATENBHOCTH O0yYaromuXcs MO
OCBOCHHMIO COJEp>KaHUS OWOJOTHYECKOTO O0Opa3oBaHUsT Ha YPOBHE CpeIHEro OOIIero
o0Opa3oBaHusl.

VY4eOHnbIii npenmer «buosnorus» Ha ypoBHE cpeAaHEro oO0IIero oOpa3oBaHHs 3aBEPILIAET
O6uonornyeckoe oOpa3oBaHue B IIKOJE M OPUEHTUPOBAH HA pacIIMpEeHue U yriyOleHue 3HaHu|
00y4arouxcs 0 )KUBOM MPUPO/IE, OCHOBAX MOJIEKYJISIPHOM U KJIETOYHOW OMOJIOTHUH, SMOPHOJIOTUI
U OMOJIOTUM DPA3BUTHSA, TCHETHKH, CEJEKIHH, OMOTEXHOJOTHH, 3BOJIIOIMOHHOTO YYEHUS U
HKOJIOTHH.

N3yuenue yuebHoro npenmera «buonorus» Ha yriyOoJeHHOM YpOBHE OPUEHTHPOBAHO Ha
MOJFOTOBKY 00 y4YarOIIMXCsl K MOCIIEAYIOIEMY MOTYyYEHUIO OMOJIOTHYecKOro 00pa30BaHus B By3ax
U OpraHu3alusaX cpenHero mnpodeccuoHaabHoro ooOpasoBaHusi. OCHOBY €ro coaep)KaHUs
COCTaBJISIET CUCTEMa OMOJOTMYECKUX 3HAHUHM, MOJYUYEHHBIX MPU H3YYEHHHM OOy4YaroUUMUCS
COOTBETCTBYIOLIMX CHCTEMAaTHYECKHX pa3feoB OHMOJOTMHM Ha YPOBHE OCHOBHOI'O OOILEro
oOpa3zoBanus, B 10—11 kiaccax 3Tu 3HaHUS MOTy4arOT pa3BuTHE. Tak, pacIIMpeHbl U yriayOIeHbl
Ouosornyeckre 3HaHHWA O PACTEHUSX, JKUBOTHBIX, I'puOax, OakTepusx, OpraHu3Me 4YeJoBeKa,
o0UIMX 3aKOHOMEPHOCTSX JKHU3HM, JOMOJHUTEIBHO BKJIIOUYEHbI OWOJIOTMYECKHE CBEICHUS
IIPUKIIATHOTO W TOMCKOBOIO XapaKTepa, KOTOpPhIE MOKHO HCIOJB30BaTh KAK OPUEHTHUPHI IS
MOCNEeAYIOLEro BeiOOpa npodeccun. Bo3mokHa Takke MHTErparus OMOJOTHYECKUX 3HAHUH C
COOTBETCTBYIOIUMH 3HAHUSAMH, TOJTYYEHHBIMU O0YYaIOIIUMUCS NPU U3YUYEeHUH (PU3UKH, XUMHH,
reorpaduy ¥ MaTeMaTUKH.

CrpykTypa mnporpaMmbl 1o yueOHOMYy mpenmeTy "buosnorus" orpakaer CHUCTEMHO-
YPOBHEBBIM M SBOJIOIMOHHBIM MOAXO0AbI K H3yueHuto Ouonoruu. CorjacHO UM, H3y4yaroTcs



CBOWCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIEC AJIS JKUBBIX CUCTEM PA3HOI'0 YPOBHS OpraHHM3allly,
HBOJIOIMM OPraHUYECKOro MHpa Ha 3emile, COXpaHEHHs OWOJOTHYECKOro pa3zHooOpasus
miaHeTel. Tak, B 10 Kiacce HM3ydarOTCs OCHOBBI MOJICKYJSIPHOW M KJIETOYHOM OHMOJIOTHH,
AMOPHOJIOTUN ¥ OMOJIOTUU PA3BUTHS, TCHETUKU U CEJIEKLIUH, OMOTEXHOJIOTHH U CUHTETUYECKON
OMOJIOTHH, aKTyaJU3UpPYyOTCS 3HaHUS OO0ydaroluXcs MO OOTaHUKE, 300JI0TUM, aHATOMMH,
¢usuonorun venoseka. B 11 kiacce M3ydaroTcsi SBOJIOLMOHHOE YYEHUE, OCHOBBI SKOJIOTUU U
ydeHue o ouocdepe.

Yuebubiii npeamer «buonorus» mnpuszBaH 00ECIEYUTh OCBOCHHUE OOYYAIOIIUMUCS
OMOJIOTMYECKUX TEOpPUH M 3aKOHOB, HJEH, NPUHIMIIOB W MPaBUJ, JISKAIIUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAYyYHOH KapTHHBI MHpa, 3HAHWH O CTPOCHUH, MHOTO00pasuu U
O0COOEHHOCTSIX KIJIETKH, OpraHu3Mma, IMOMYJIALUU, OHOLIEH03a, SKOCHCTEMBbI, O BbIJIAIOLINXCS
HAYYHBIX JOCTIDKEHHSIX, COBPEMEHHBIX MCCIICIOBAHUSAX B OHOJOTMH, MPHUKIATHBIX aCHEKTax
Ouosnornyeckux 3HaHui. [[g pa3BUTHS U MOJJEp)KaHUS MHTEepeca 00ydaromuxcs K OMoJIoruu
HapsIy CO 3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOTO MaTepuaia B COJIEPKaHUH MPOTPAMMBI 110
OMOJIOTMU TPEAYCMOTPEHO 3HAKOMCTBO C MCTOPUEH CTAHOBICHMS W PAa3BUTUSA TOW WIM MHOH
o0iacTi OMOJIOTHH, BKJIAJOM OTCUECTBEHHBIX U 3apYOE)KHBIX YYEHBIX B PEUICHHE BAKHEUIIHX
OMOJIOTMYECKUX U HKOJIOTHUECKUX MTPOOIIEM.

[lenb u3yuenus yuyebHoro npeamera «buonorus» Ha yriayOn€HHOM ypOBHE — OBIIAJIEHUE
00y4arolMMHUCS 3HAHUSAMU O CTPYKTYpHO-(DYHKIIMOHAJIBHOW OpraHU3alMM MKHUBBIX CHUCTEM
pa3HOro paHTa ¥ MPHUOOPETEHNE YMEHHIA UCTIONB30BaTh 3TH 3HAHUS B (POPMUPOBAHUH HHTEpECa K
ornpenenéHHOW o0sacTH NMpodecCUOHATBHON JIEATENIbHOCTH, CBA3aHHOW C OHONOrued, WiM K
BBIOOPY y4eOHOTO 3aBeICHUS ISl IPOJAODKCHUS OMOJIOTHIECKOro 00pa3oBaHUs.

JlocTikenue 1enu u3ydeHust yueOHoro npenmera «buonorus» Ha yriayOi€HHOM ypOBHE
o0ecrnieunBaeTcs peIICHUEM CIIEAYIOIUX 3a1au:

OCBOCHME 00YUaIOIIMMHUCS CUCTEMbI OMOJIOTHUECKUX 3HAHUN: 00 OCHOBHBIX OMOJIOTMUECKUX
TEOpUsX, KOHLEINLUAX, TUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSAX M IpaBUIIAX, COCTABJISIOLIMX
COBPEMEHHYIO €CTECTBEHHO-HAyYHYI0 KapTHMHY MHUpPA; O CTPOEHHHM, MHOrooOpasuu u
OCOOCHHOCTSIX OHMOJIOTMYECKHX CHCTeM (KJIETKAa, OpraHW3M, IOMYJISAIUs, BHJ, OHWOTEOIICHO3,
6uocdepa); 0 BHLAAIOLIMXCSA OTKPBITUAX U COBPEMEHHBIX UCCIIE0BAaHUIX B OMOJIOTHH;

O3HAaKOMJIEHHE  oO0yyaroumxcsd C  METOJaMHU  TO3HaHMSI ~ KUBOW  IPHUPOJIBI:
UCCIIEI0BATEIbCKUMH METO/IaMU OMOJIOTHYECKUX HayK (MOJIEKYJISPHOM M KIETOYHOW OMOJIOTruH,
AMOpHUOJIOTUN ¥ OMOJIOTUH PAa3BUTHS, TEHETUKU U CENEKIUH, OMOTEXHOJIOTHU U CUHTETHUECKOMN
OMoNOTHH,  MAaJEOHTOJOIMH, OSKOJOTMM); METOJAaMH  CaMOCTOSITEIbHOTO  NPOBEICHUS
OMOJIOTHYECKUX HCCIIEeOBaHU B JsabopaTopuu U B Ipupojae (HaOmoaeHue, H3MEpPEHUE,
HKCHEPUMEHT, MOIECTUPOBAHNUE);

OBJIaJIcHUE OOY4YalOIIMMUCA YMEHUSIMU: CaMOCTOATEIbHO HAaXOJAWTh, AHAIM3UPOBATH U
UCIOJIb30BaTh OMOIOTUYECKYI0 HH(POPMAIINIO; TOJIb30BaTHCS OMOJIOTNYECKO TEPMUHOIOTHEN U
CHUMBOJIMKOM; YCTaHABJIMBATh CBSA3b MEXK/y Pa3BUTHEM OMOJIOTHUH U COLIMATIbHO-3KOHOMUYECKUMU
¥ HKOJIOTHYECKUMU IPpoOIeMaMH YeJI0BEYECTBA; OLIEHUBATH [TOCIIEICTBUS CBOEH ESTEILHOCTH 110
OTHOLIEHHIO K OKpY)Karolleld MpUPOAHON cpene, COOCTBEHHOMY 3J0pPOBbIO U 370POBbIO
OKpYKaIOIIMX JItOJIei; O0OOCHOBBIBaTH M COOJIIOJaTh Mepbl MPO(PUIAKTHUKN HH(EKIHOHHBIX
3a00JI€BaHU, TpaBWIa TOBEJACHUS B MPUPOJAEC U OOECIeYeHHs O0e30MaCHOCTH COOCTBEHHOMU
KHU3HEIEATEIbHOCTH B YPE3BBIYAMHBIX CUTYAlMsIX MPUPOJHOIO M TEXHOT€HHOTO XapakTepa;
XapaKTepu30BaTh COBPEMEHHbBIE HAyYHbIE OTKPBITHS B 00J1aCTH OUOJIOTHH;

pa3BUTHE y 00y4aromUXCcsAd MHTEIJICKTYAbHBIX U TBOPUECKUX CIIOCOOHOCTEH B mpolecce
3HAaKOMCTBa C BBINAIONIMMHUCS OTKPHITUSMH U COBPEMEHHBIMH HCCIICIOBAaHHSIMU B OMOJIOTHH,
pelaeMbpIMH €10 IIpoOJeMaMy, METOJOJIOrHel OMOJOTHYecKOro HCCeOBaHUs, MPOBEICHUS
HKCIIEPUMEHTAJIbHBIX HCCIEIOBaHUM, pelieHus OHOJOTMYEeCKHX 3a/1ay, MOJIEIMPOBAHUS
OMOJIOTHYECKUX 0OBEKTOB U MPOIIECCOB;

BOCIIMTAHUE Y O0YyYarOIIMXCs [IEHHOCTHOIO OTHOILIEHUS K JKUBOM MpHUpoOJie B LEIOM M K
OTIENbHBIM €€ O00beKTaM U SBJIEHUSAM; (OpPMUPOBAHME HKOJOTHYECKOM, TIeHEeTHYeCKOH



IPaMOTHOCTH, OOIIEH KyIbTyphl MOBENCHUS B TPUPOJEC; WHTETPAIMH €CTECTBEHHO-HAYYHBIX
3HAHUMH;

npruoOpereHre 00yJaroIIMMHUC KOMIIETCHTHOCTH B PAllMOHAIBHOM MTPHPOIOTIONE30BAaHHH
(coOnrosenue mpaBWJI TOBEACHHS B MPHUPOJE, OXPaHbl BHJIOB, HIKOCHUCTEM, OHOCHEpHI),
COXpaHEHHH COOCTBEHHOT'O 3JIOPOBBS W 3JIOPOBbSI OKPYKAIOMIMX JFOJCH (COONIONCHHUS Mep
npodunakTuku 3a00aeBaHuii, o0ecreueHrne 6€30MacHOCTH KU3HEEATEIIbHOCTH B UPE3BbIUaiHBIX
CUTYaIMSX PUPOJTHOTO M TEXHOTEHHOT'O XapaKTepa) Ha OCHOBE UCIIOJIb30BAHUST OMOIOTHYECKIX
3HAHUN U YMEHUU B MIOBCEAHEBHOM )KU3HH;

CO3/IaHWE YCJIOBHUH JUISI OCO3HAHHOTO BBIOOpa OOYYAIOUIMMHCS HWHIUBUAYAIBHOM
00pa30BaTeNbHON  TPACKTOPHH, CIOCOOCTBYIOUICH MOCIEAYIOIEMY HpOoPecCHOHATHLHOMY
CaMOOIIPENICIICHUIO, B COOTBETCTBUU C WHAWBUAYAIBHBIMA WHTEPECAMH U IMOTPEOHOCTIMHU
peruoHa.\

OOmmee 4YMCIIO YacoB, OTBEJCHHBIX Ha H3YYECHUE OHMOJIOTMM Ha YIIIyOJECHHOM YpPOBHE
cpennero ooiero oopazoBanus, cocrabisger 204 yaca: B 10 kinacce — 102 yaca (3 yaca B HezIe0),
B 11 kimacce — 102 gaca (3 gaca B Heenio).

OT100p opranu3anMOHHBIX (OPM, METOJIOB U CPENICTB 00yUeHUS OMOIOTHH OCYIIECTBISECTCS
C yu€TOM CHeIM(UKH ero COJACpKaHUs M HANPABICHHOCTH Ha MPOJOJDKCHHE OHUOJOTHYECKOTO
00pa3oBaHus B OpraHU3aIMAX CPEIHEr0 MPOPECCHOHAIIBHOTO U BBICIIETO 00pa30BaHMS.

OO0s13aTeIbHBIM YCIIOBHEM IpH OOyYeHHHM OHOJOrMM Ha YIIyOJIEHHOM YpOBHE SIBIISICTCS
MPOBEJICHUE JIA0OPATOPHBIX W MpaKTHYeCKuMX pador. Takxke ywacThe oOydarommxcs B
BBINTOJIHCHUH MIPOCKTHBIX U y4eOHO-UCCIICA0BATEIbCKUAX Pa0OT, TEMATHKA KOTOPBIX OMpPEAesIeTCs
YYUTENIEM Ha OCHOBE MMEIOIINXCSl MAaTEPHUATbHO-TEXHUIECKUX PECYPCOB M MECTHBIX IPHPOJTHBIX
YCIIOBUU.



COJAEP)KAHUE OBbYYEHUA
10 KUIACC

CopnepxaHue NIpOTrpaMMbl, BBIJCIEHHOE KYpCU8OM, HE BXOOUT B  IPOBEPKY
rocynapcTBeHHoU urtorosoi arrecrauuu (I'MA).

Tema 1. Buosorus kak Hayka

CoBpemenHas Ouosiorus — KOMIUIEKCHas Hayka. Kpatkast uctopusi pa3BUTHsI OUOJIOTHH.
buonoruueckue Hayku M u3ydaemble UMHU TpoOseMbl. DyHIaMEHTANbHbIE, MPUKIAIHbIE U
MOMCKOBBIC HAYYHbIE HCCIIEIOBAHUS B OMOJIOTHH.

3nayenue OuonoruM B (OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. [Ipodeccun, cBa3annbie ¢ Orogaorueil. 3HaueHrue OMOJOTHH B TPAKTHUECKOH J1eATEIbHOCTH
YeJI0BEKA: MEAMIIMHE, CEIbCKOM XO03SIIICTBE, IPOMBILIIIEHHOCTH, OXPaHE IPUPOIBIL.

JdemoHcTpaumuu

Hoprpetet: Apuctorens, Teodpacrt, K. Jlunnei, XK. b. Jlamapk, Y. lapsun, Y. 'apseii,
I'. Mennens, B. W. Bepnanckuii, W. II. IlaBnoB, M. WU. Meunuxor, H. HW. BaBunos, H.
B. Tumodeer-Pecorckuii, Ix. Yorcon, ®. Kpuxk, /. K. benses.

Tabauiel 1 cxembl: «CBSI3b OMOJIOTHH C APYTUMHU HayKaMu», «CuctemMa OHOIOTrHYeCKUX
HayK».

Tema 2. ’KuBble cucTeMbl U MX H3YYEeHHUE

JKuBble cucteMbl Kak mpeaMeT u3ydeHus ouonoruu. CBONCTBA JKUBBIX CUCTEM: €IMHCTBO
XMMHUYECKOTO COCTaBa, JUCKPETHOCTh M LEJIOCTHOCTb, CJIOXHOCTb U YINOPSAJOYEHHOCTh
CTPYKTYpbI,  OTKpPBITOCTb, CaMOOpraHW3alus, CaMOBOCIIPOM3BEICHHUE, Pa3APaXKHUMOCTh,
M3MEHYHMBOCTb, POCT U Pa3BUTHE.

YpOBHM OpraHu3alydd JKUBBIX CHUCTEM: MOJICKYJISIPHBIM, KJIETOYHBIM, TKAHEBBIM,
OpraHU3MEHHBIH, MONYJISILUOHHO-BUIOBOA, 3KOCHUCTEMHBIN (OMOTeoIIeHOTUYECKHIA ),
ouocdepusbiid. [Ipomeccsl, MPOUCXOISIINE B KUBBIX cucTeMax. OCHOBHBIE MPHU3HAKH JKUBOTO.
Kuznup kak popma cymiecTBoBaHUS MaTepuu. Hayku, nzydaromue *UBbIE CUCTEMBI Ha Pa3HBIX
YPOBHSX OpraHU3alllu.

N3yuenne xuBbIX cucteM. Metoasl Omosorunueckoil Hayku. HabmioneHue, nsmepenue,
DKCIIEPUMEHT, CUCTeMaru3anus, MertaaHanu3. lIoHsaTME O 3aBUCMMOM M HE3aBUCHMOM
nepeMeHHOM. [lnanupoBanue skcnepumenta. IlocranoBka m mposepka rumote3. Hynesas
runore3a. [lonsaTue BEIOOPKU U €€ HocTOBepHOCTh. Pazopoc B Ouonornueckux gaHHbIX. OneHka
JIOCTOBEPHOCTH IOJIYYEHHBIX pe3yslbTaToB. [[pMunMHBI HCKa)KE€HUS pE3ysIbTaTOB JKCIIEPUMEHTA.
IIoHsiTHE CTATUCTUYECKOTO TECTA.

JdemoncTpanuu

Tabmuiel 1 cxeMbl: «OCHOBHBIE NpPHU3HAKU KU3HW», «bHOJOrMYecKre CHUCTEMBI»,
«CBoiiCTBa )KMBOW MaTepun», «YpOBHU OpPraHU3alMu KUBOM IPpUPOIBD», «CTpOeHUE KUBOTHON
KJIETKN», « TKaHU )KMBOTHBIX», «CHCTEMBI OPTraHOB YEJIOBEYECKOI0 OpraHn3May, «bruoreoneHos»,
«buocdepar, «MeToabl U3ydeHUs KUBOH PHUPOJIBD».

ObopynoBanue: JnabopaTopHOe O00OpyIOBaHHWE IS TPOBEICHUS]  HAOIIOJACHUH,
W3MEPEHUH, IKCIIEPUMEHTOB.

IIpakTuyeckasi padora «lcronb3oBaHWE Pa3IUYHBIX METOJOB IIPU HU3YYEHUH >KMBBIX
CUCTEM.

Tema 3. Buosorust Kierku

Knerka — cTpyKTypHO-(QYHKIIMOHANIbHAS €AMHULA )KUBOTO. MICTOPHS OTKPBITUS KIETKH.
Paboter P.I'yka, A.JleBenryka. Knerounas teopus (T.llBann, M. llneiinen, P. Bupxos).
OcCHOBHBIE TIOJIOKEHUS COBPEMEHHON KJIETOUYHOU TEOPHUHU.

MeToapl MOJEKYISIPHOM W KJIETOYHOM OHOJIOTMH: MHMKPOCKONUS, Xpomarorpadus,
anekTpodope3, METOA  MEYEeHbIX aroMoB, auddepeHunnanbHoe  LEHTpUYTHPOBaHMUE,




KYJIbTUBUPOBAHUE KJIETOK. M3yueHue @QuUKCUposanHvlX Kiemok. DICKTPOHHAS MHUKPOCKOIHUAL.
Kongokanvnasa muxkpockonus. Bumanvhoe (npusxtcusnennoe) usyyeHue Kiemox.

JdemoHcTpauuu

Hoptpertsr: P. I'yk, A. JleBenryk, T. llIBanu, M. llneitnen, P. Bupxos, K. M. bap.

Tabmunbl U cxembl: «CBETOBOM MHKPOCKOI», «IJIEKTPOHHBIM MHKpPOCKOMN», «cTopus
Pa3BUTHSL METOI0B MUKPOCKOITHI.

O6opyoBaHKEe: CBETOBOM MHUKPOCKOII, MUKPOIpENnapaThl pacTUTENbHBIX, KUBOTHBIX U
OakTepuaIbHBIX KIETOK.

IIpakTnyeckas padora «/I3yueHue MeTONOB KIETOYHOU Ouosioruu (Xxpomarorpadus,
anekrpodopes, nuddepernuanpaoe nearpudyruposanue, [1ILIP)».

Tema 4. Xumnueckasi OpraHnu3anus KJIeTKH

XUMHYECKUI COCTAaB KIETKU. MaKkpo-, MUKpPO- U YIbTPAMUKPOIJIEMEHTHI. Bona u e€ poiub
KaK pacTBOPUTENS, pEareHTa, y4yacTU€ B CTPYKTYPUPOBAHUU KIIE€TKH, TEIUIOPETYIISLUU.
MunepalibHbIE BEIIECTBA KIIETKH, UX OMOJornyecKast pojib. Poilb KaTHOHOB M aHHOHOB B KJIETKE.

Opranunueckue BemecTsa KieTku. buonornueckue noauMepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpyKTypsl OeiakoBOW Moiyiekyinbl. llepBuuHas cTpykTypa Oenka, menTHIHAS
CBs3b. BTOpuuHas, TpeTuuyHas, 4yeTBepTHUHAs CTPYKTypbl. JleHatyparusi. CBoiicTBa OEIKOB.
Knaccugukarus 6enkoB. buonorunueckue QyHKmn 60enkoB. [lpuonut.

VYrneBoabl. MoHOcaxapuIpl, AMCAaXapubl, OJUrocaxapuabl U monucaxapuabl. OOmmii
IUIaH CTpPOEHUsT U (U3UKO-XMMHUYECKHE CBOMICTBa YyriieBoAoB. buonoruueckue ¢yHkuun
YTJIEBOJIOB.

Jlummapl.  'mapodunbHO-TMApOdOOHBIE  cBoiicTBa.  Knaccupukanmuss — numumos.
Tpurnuuepuasl, Gochonunuabl, BOCKU, cTepouibl. buonornyeckue Gpynkuun nunuaos. Obuue
CBOICTBa OMOJOTMYECKMX MEMOpaH — TEKy4yecTb, CIOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIyIPOHULIAEMOCTb.

Hyxneunosbie kucnotrel. JJHK u PHK. Crpoenue nykinenHoBbix kuciaor. HykiaeoTumsl.
[Tpunuun xkommuiementapHoctu. [lpaBuno Yapradda. Crpykrypa JHK — nBoitHas crupais.
Mecronaxoxaenue u ononorndeckune pynkuuu JHK. Bugsr PHK. @ynkunn PHK B kietke.

Crpoenue monekysbl AT®. Makpospruueckue cBsa3u B Mojiekyine AT®. buonornueckue
¢yakuun  AT®. BoccraHoBiIeHHBIE TMEPEHOCYUKH, UX (QYHKIUU B KIeTKe. [[pyeue
Hykneozuompugochamor  (HTD). CexsenupoBanue  JIHK.  Memoowr  cenomuxu,
MPAHCKPURTMOMUKU, NPOMEOMUKU.

CrpykTypHas Ouojorus: OMOXMMHUYECKHE W OMO(pHU3NUECKUE HCCIEeOBAaHUs COCTaBa M
IIPOCTPAHCTBEHHON CTPYKTYypbl OuoMoiekyn. Modenupoeanue cmpykmypvl U @QYHKYui
Ouomonexyn u ux Komniekcos. KomnvromepHuiil Ouzatin u opeanuyecKuti CuHme3s OUOMONEKYI U UX
HEeNnpupoOHbLX AHAN0208.

JdemoncTpanuu

Hoptpetsr: JI. [Monunr, Jx. Yorcon, @. Kpuk, M. Yunkuuc, P. ®panxmun, @. Caurep,
C. IIpy3unep.

Jlnarpammbl:  «PacnpeneneHne XHMHUYECKHMX J3JEMEHTOB B HEXKHUBOM MPHUPOJE»,
«PacnpeneneHrne XUuMUYECKUX 3JIEMEHTOB B JKUBOU MPUPOJIEN.

Tabauiel 1 cxemsl: «lleproguueckast TabiuIa XUMUYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJBI BOABI», «BemecTtBa B cocTraBe opraHu3moBy», «CTpoeHHE MOJEKYNbl Oelkay,
«CTpyKTyphl OETKOBOW MOJIEKYJNBI», «CTpOCHHE MOJEKYJT YIJIEBOJOB», «CTpoeHHE MOJIEKYI
munuaoBy, «HyknenHoBbie KUCIOTE, «CTpoeHune Moaekyiabl ATD».

O6opyaoBaHKe: XUMUYECKasl IOCy1a U 000pyI0BaHHE.

JlaGopaTopuas padora «OOHapyxeHue OelKOB ¢ IMOMOILIbI0 KAaU€CTBEHHBIX PEaKLIUil».

JlabGopaTopHas padora «lccienoBaHne HyKIEMHOBBIX KHUCIIOT, BBIIEJIEHHBIX U3 KIETOK
Pa3IMYHBIX OPTaHU3MOBY.




Tema 5. Ctpoenue 1 yHKUMH KJIETKH

Tumnbl KIeTOK: dyKapHoTHUECKass U mpokapuoruyeckas. CTpyKTypHO-(yHKIIMOHATbHBIC
00pa3oBaHMs KIETKH.

Crpoenue mnpokapuoTuuecko kierku. Kierounas crTeHka OakTtepuii W apxeil.
OcoOeHHoCTH CcTpOeHUs TeTepoTpodHON U aBTOTPO(PHON MPOKAPUOTUYECKUX KIETOK. MecTo u
POJIb IPOKAPHOT B OMOIEHO3aX.

Crtpoenue U QyHKIIMOHUPOBAHUE dyKapuOTHUECKOl kieTku. [1nazmaTuueckas memOpana
(mmazmanemma). CTpykTypa IUIa3MaTHdecKod MeMmOpaHbl. TpaHCIOPT BEHIECTB 4epes
MJIa3MaTHYeCKyl0 MeMOpaHy: maccuBHbBIN (muddysus, obOneruénnas auddysus), aKTUBHBIN
(mepBUYHBIA M BTOPUYHBIN aKkTHUBHBIA TpaHcnopt). [lomymponumaemocts mMemOpansl. Pabota
HATPUN-KaJIMEeBOro Hacoca. DHIIOIMUTO3: MUHOLKUTO3, (arouuTto3. Dk3ounuTo3. Kinerounas creHka.
CrpykTypa 1 GyHKIMU KIETOUYHOM CTEHKH PacTEHHUH, TpHOOB.

Hutomnazma. Iuto3zonb. Lutockener. JIBuxkeHue uurtoriazMbl. OpraHousibl KIETKH.
OnHOMeMOpaHHBIE OPraHOUIBI KICTKH: dHAoIazmMaTindeckas cetb (DI1C), anmapar ['onbmxw,
JU30COMBI, UX CTpoeHHe U (yHKUIUHU. B3auMOCBs3b OJHOMEMOpPAHHBIX OPraHOUIOB KIETKH.
CrpoeHne TpaHyISIpHOTO peTUKyinyma. Mexanusm nanpasnenus 6enxkoe ¢ JIIIC. Cunres
pactBopuMbIX  OenkoB. CuHHTe3  KIETOYHBIX  MeMOpaH. [magkuii  (arpaHynsipHBIi)
sHIOIIa3MaTHYeCKui peTukyayMm. CekperopHas (yHkums anmapata ['onbmxu. Moougukayus
benxos 6 annapame I onvoacu. Copmuposka 6enkog 6 annapame I o1v02cu. TpaHCHIOPT BEIIECTB
B KJeTke. Bakyonu pacturenbHbiX KieToK. Kiterounslit cok. Typrop.

[TonyaBTOHOMHBIE OpPraHOWJIBI KJIETKH: MHUTOXOHIPHUHU, IJIACTUIBL. [Ipoucxooicoenue
mumoxonoputi u naacmud. Cumbuoeenesz (K.C. Mepeoxcrkoeckuii, JI. Mapeynuc). Ctpoenue u
GyHKIMM  MHUTOXOHApUA U miactul. llepBuuHble, BTOpPUYHBIE U CJOXKHBIC IJIACTH]IBI
(OTOCUHTE3UPYIOUINX 3YKapUOT. XJIOPOIUIACThl, XPOMOIUIACTBI, JIEHKOIUIACTHI  BBICIIHX
pacTeHuil.

HememOpannbie opranouipl kiieTku CTpoeHHe U (PYHKIIMM HEMEMOpPAHHBIX OPraHOUI0B
kieTkd. PuGocombl.  Ilpomesicymounvie  guramenmol. MukpopunaMeHTbl. AxmuHogvle
MuKpoghunamenmsi. MBIIICUHBIE KIICTKU. AKMUHOBbIE KOMHOHEHMbl HEeMbIUEYHbIX KAemOK.
Muxkpotpybouku. Krerounsiii mentp. CrTpoeHHe U [BIKEHHE KIYTHKOB M PECHHUYEK.
MuxkpotpyOouku ruToriasmel. Llentpuons. berku, accoyuupoganuvie ¢ MuKpoguiameHmamu u
muxpompyboukamu. Momopuvie 6enxu.

Anpo. Ob6onouka siapa, XpOMaTHH, KapHoIUla3Ma, SAPBIIIKH, UX CTPOEHUE U (YHKIIUH.
Snepublil GenkoBelii MaTpuKC. [IpocTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B HMHTEp(ha3zHOM
anpe. Jyxpomamun u 2emepoxpomamur. benrkun XpomMaThHa — TUCTOHBIL. J{unamuxa s0epHou
0001104KU 8 Mumose. S0epHulil mpancnopm.

Knerounsle  BritoueHus. CpaBHUTENbHAsh  XapaKTEpPUCTHKA  KIETOK  JYKapHOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHOIN).

JdemMoHcTpanuu

Hoptpetsr: K.C. MepexkoBckuid, JI. Maprymnuc.

Tabauiel 1 cxembl: «CTpoeHHE SYKapUOTHYECKOM KIeTKn», «CTpoeHHe >KUBOTHOM
KIETKN», «CTpOEHUE PAaCTUTENBHON KIETKW», «CTpOoeHne MUTOXOHIpUM», «Sapo», «CtpoeHune
MPOKAPUOTUYECKOUN KIETKI.

OO6opynioBaHME: CBETOBOM MHUKPOCKOI, MHUKPOIPENapaThl PacTUTENbHBIX, >KHBOTHBIX
KJIETOK, MUKpOMpenaparbl 0aKTepuaibHbIX KJIETOK.

JlabopaTopHas padora «/3ydeHne CTpOCHUS KIETOK Pa3IUYHbIX OPraHU3MOB).

IMpakTuyeckas padora «/I3ydyeHue cBOMCTB KJIIETOUHON MEMOpaHbI».

JlabopaTopHas padora «lccienoBanue miua3Moan3a U JEIa3Mon3a B paCTUTEIbHBIX
KJIETKax.

Ipakruuyeckas padora «/3ydeHne IBHKEHNUS TUTOIUIA3MbI B PACTUTEIIBHBIX KIIETKAX).




Tema 6. O0MeH BellecTB U NMpeBpalleHNe SHEPruM B KJIeTKe

AcCCUMMIIAIIIS U JUCCUMIIIALIUS — JIBE€ CTOPOHBI MeTabonm3ma. Tumel oOMeHa BeIecTB:
aBTOTPOGHBIN U reTepoTpOdHBIN. YuacTue KUCI0poa B OOMEHHBIX MpoLEccax. DHEPreTHIecKoe
oOecnieuenue kietku: npespamienne AT® B 0OMeHHBIX mporeccax. PepMEeHTaTUBHBINA XapaKTep
peakuuii kieToyHoro Metabonusma. GepMeHThI, UX CTPOEHUE, CBOMCTBA U MEXAHU3M JAEHUCTBUSL.
Kodepmentsr. Otinnuns pepMEHTOB OT HEOPTaHMUYECKUX KaTalIu3aTopoB. beaku-akTHBATOpPHI U
OenKU-MHTMOUTOPBl. 3aBUCUMOCTb CKOPOCTH (DEPMEHTAaTHBHBIX pEAaKUUH OT pa3IM4HbIX
(bakTopoB.

[lepBHUYHBII CHHTE3 OPraHUYECKUX BEIIECTB B KieTKe. POTOCUHTE3. AHOKCUceHHbll U
oKcuceHnbvlll  pomocunmes 'y obaxmeputi. Ceemocobuparowue nueMenmvl U NUSMEHMbl
peakyuonnoz2o yeumpa. Ponp xynopomnactoB B nporecce Gorocunre3a. CBeToBas U TEMHOBas
dazel. @omoovixanue, Cz., Cs- u CAM-munvr pomocunmesa. [IpogyKTUBHOCTD (DOTOCHHTE3A.
BausiHue paznuuHbIX GakTopoB HA CKOPOCTh (GOTOCHHTE3a. 3HaUCHHE (POTOCHHTE3A.

XemocuHTe3.  Pa3zHooOpasue  OpraHM3MOB-XEMOCHHTETHKOB:  HUTPUPHUIMPYIOIIHE
OaxTepuH, xKene300aKkTepun, cepodaKkTepun, BOJOPOAHbIE OaKTepuu. 3HAUCHUE XEMOCHHTE3a.

AmnaspoOHbIe opranu3mbl. Bunsl 6poskenus. [IpoaykTsl OpoXeHHS U MX HCIOJIB30BaHHE
4eJI0BEKOM. AHa’pOOHbIE MHUKPOOPTaHU3Mbl KaK OOBEKThl OMOTEXHOJOTMH M BO30yIUTENU
Oone3Hen.

AdpoOHBIE OpraHM3Mbl. JTambl 3HEpreTudyeckoro obmMeHa. IloAroroBUTENbHBIN 3Tarl.
['mukonu3 — 6eCKUCIOPOAHOE PACUIEINIEHUE TIIIOKO3bI.

buonoruueckoe okuciaeHUe, WK KJIETOYHOE JbIXxaHue. Pojib MUTOXOHIpUH B IIpoLeccax
Oounonornyeckoro okucieHus. Lluxnmyeckue peakumu. OxuciautenbHoe (GochopHImpoBaHHE.
Ouepeuss membpanunozo epaouenma npomonos. Cumnmes ATD: paboma npomownnoti ATD-
cunmaswl. llpenMyiiectBa a’poOHOro MmyTH OOMEHa BEIIECTB IEpel  aHadPOOHBIM.
O} PeKTUBHOCTH SHEPreTHIECKOr0 0OMEHa.

JdemMoHcTpauuu

Hoptpetsr: JIx. [Ipuctiu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Durensrapar,
I1. Mutuenn, I'. A. 3aBap3uH.

Tabmuuel u cxembl: «POTOCHHTE3», «IJHEpreTuyeckuii ooMen», «buocunres Oenkay,
«CtpoeHnue GpepMeHTay, «XEeMOCUHTE3Y.

O6opyioBaHME: CBETOBON MUKPOCKOI, 000PYAOBaHHUE AJISl IPUTOTOBIICHHS IOCTOSHHBIX U
BPEMEHHBIX MUKPOIPENapaToB.

JlaGopaTtopunass pa6ora «/I3yyeHHe KaTalUTUYECKOH aKTUBHOCTH (EepMEHTOB (Ha
pUMepe aMHJIa3bl WK KaTaiaasbl)».

JlaGopaTtopunass padora «lI3yueHne (epMEHTATHUBHOTO pacLIeIUICHUs MEepPOKCUaa
BOJIOPOJIa B PACTUTENBHBIX U )KUBOTHBIX KJIETKaX.

JlaGopaTopuas padora «CpaBHEeHUE MPOLECCOB (POTOCHHTE3a U XEMOCHUHTE3a».

JlabopaTopnasi pabora «CpaBHEHUE NPOIIECCOB OPOKEHUS U AbIXAHUS.

Tema 7. HacaencrBenHass nHpOpMAanHs 1 peajn3anus eé B KJIeTKe

Peakuuu matpuyHoro cuHresa. [IpyHIMI KOMIUIEMEHTAPHOCTH B pEeaKIMSIX MaTPUYHOTO
cuHTe3a. Peanmsanus HacnencTBeHHOM uWHGpopMmauuu. ['eHeTHyeckwil KoJ, €ro CcBoOicTBa.
Tpanckpunuusa — matpuusblii cuHTe3 PHK. IIpuHIMIIBI TpaHCKpUNIMK: KOMIUIEMEHTAPHOCTb,
AHTUNAPALIEIbHOCTh, aCUMMETPUYHOCTh. Cospegsanue mampuunvix PHK 6 sykapuomuueckoii
knemxe. Hexooupyrowue PHK.

Tpancnsmus u e€ sransl. Yuactue TpancnopTHeix PHK B Gmocunrtese Oenka. YcioBus
6uocunTe3a 6enka. KogupoBanue aMuHokucioT. Poiabs pubocom B OuocuHTe3e Oenka.

Cosepemennvie npedcmasnenus o cmpoeHuu cenog. Opranuzaius reHoma y IpoKapuoT
9yKapuoT. Perynsius akTHBHOCTH FeHOB Y IpokapuoT. ['unoresa onepona (®. XKakoo, XK. Mano).
MonexynapHvle mexanusmvl 3KChpeccuu 2eHos y 3ykapuom. Ponv xpomamuna 6 pelynsayuu
pabomsi 2enos. Perynsius 0OMEHHbIX IpolieccoB B KieTke. Kiierounslil romeocTas.

Bupycsl — HeksieTouHble (POpMBI )KU3HU U 00JIUraTHble napa3utbl. CTpoeHHne MPOCThIX U
CJIIOKHBIX BHUPYCOB, PETPOBUPYCOB, OaktepuodaroB. Kusneuwwiti yuxn JIHK-cooeporcawux




supycoe, PHK-cooeporcawux supycos, bakmepuogazos. Obpamuas mpanckpunyus, peeepmasa,
unmezpasa.

Bupycubsie 3a0osieBaHusi uenoBeka, KUBOTHBIX, pactenuid. CIINI, COVID-19,
COLIMAJIbHBIE U MEAULIMHCKHE MTPOOIIEMBI.

buoungopmamuka: unmeepayus u ananuz borvuux maccugos («bigdata») cmpykmypHoix
ouonocuueckux oannvix. Hanomexunonozuu 6 buonozuu u meouyune. [lpoepammupyemvie pynxyuu
benxos. Cnocobvl 0ocmasku 1eKapcma.

JdemMoHcTpanuu

[optpetst: H. K. Konsuos, [. Y. UBaHOBCKUIA.

Tabmuubl  u  cxembl: «buocunrtes Oenka», «l'eHermueckuii kom», «Bupycoi»,
«baxrepuodaru».

IIpakTuyeckas padora «Co3naHue MOJEIN BUPYCay.

Tema 8. 7/ Ku3HeHHBIN HUKJ KJIETKH

Knerounsnii 1mmki, ero mepuoasl W perymsuus. Mutepdaza m murto3. OcobeHHocTH
npoleccoB, nporexaroumx B uutepdase. I[loaroroska kierku k aenenuto. IIpecunrerndyeckuii
(ITOCTMUTOTUYECKUI), CUHTETUYECKUH M IOCTCUHTETUYECKUH (MPEMUTOTUYECKUI) MEPUOJIBI
uHTep(ha3bl.

Marpuunsiii  cunte3 JHK —  pemmmkanms.  I[lpunHnuner  permkanmu  JIHK:
KOMIUIEMEHTApHOCTh,  ITOJIYKOHCEPBATUBHBI  CHHTE3, aAHTUIAPALIEIbHOCTh. MexaHu3M
permukanuu [JHK. Xpomocomer. Ctpoenue xpomocom. TeroMmepsl 1 TenoMepasza. XpOMOCOMHBII
Ha0Op KJIETKHU — KapuoTun. JMIUIOMAHBIM U ramaoufHblii Habopbl XpoMocoM. I'omMonoruyHsie
XpoMOcOMBI. [10110BBIE XPOMOCOMBI.

Henenue xnerku — mMuTo3. CTazauum MUTO3a M IIPOUCXOJAIIME B HUX INPOLECCHI. THIIBI
muTo3a. Kaprnokunes u nurokunes. buongornueckoe 3HadeHHEe MUTO3A.

Perynauuss MuToTHYEecKOro LuKiIa KieTku. [Iporpammupyemas kieroyHass rubeip —
arormnTo3.

Knerounoe a1po, XxpoMocoMsl, GyHKIIMOHATIbHAS TeHOMUKA. Mexanuzmbl npoaughepayuu,
oupgepenyupoexu, cmapenus u cubenu knemox. «Lughposas knemka» — 6uoungopmamuueckue
Mooenu hyHKYUOHUPOBAHUSL KILEMKU.

JdemMoHcTpanuu

Tabnuuel 1 cxembl: «OKU3HEHHBIM LUK KIETKW», «MHT03», «CTpoeHHEe XpOMOCOM,
«Permmukanus JJHK».

OO6opyioBaHMe: CBETOBOW MHKPOCKOI, MUKpomnpenapaTsl: «MHUTO3 B KJIETKaX KOpEIIKa
JTyKay.

JlabopaTopHas padora «/3ydeHre XpOMOCOM Ha FOTOBBIX MUKPOIIPENapaTaxy.

JlabopaTopuasi padora «HaGmoneHne MuTO3a B KJIETKaX KOHYMKA KOpellka Jyka (Ha
TOTOBBIX MUKpOIIpEnaparax)».

Tema 9. CTpoenue u pyHKIIMH OPraHU3MOB

buonornueckoe  pasHooOpasue  opraHu3mMoB.  OJHOKIETOYHbIE, KOJOHUAJbHBIE,
MHOTOKJIETOYHbBIE OPTaHU3MBI.

OCOOEHHOCTH CTPOCHUS U KU3HEAEATEIIbHOCTH OJJTHOKJIETOYHBIX OpraHu3MoB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE IPUOBI, OJJHOKJIETOUHbIE BOJIOPOCIIH, Ipyrue NpoTUucTsl. KogoHnanbHbie
OpraHu3MBl.

B3anMocBsA3p yacTeil MHOTOKJIETOYHOTO OpraHu3Ma. TKaHH, OPraHbl MU CUCTEMBI OPraHOB.
OpranusMm Kak enuHoe nenoe. I'omeocras.

Tkanu pacreHuil. Tumbl pacTUTENbHBIX TKaHeW: oOpa3oBaTellbHAsA, MOKPOBHAs,
NpOBOJIAIIAs, OCHOBHAsA, MexaHuueckas. OCOOEHHOCTH CTPOEHUs, QYHKUIMH M pPacIoOIOKEeHUs
TKaHEN B OpraHax pacTeHHM.

TkaHu JKMBOTHBIX U 4eJoBeKa. THIBI JKMBOTHBIX TKaHEH: OSNMTEIUANIbHASA,
COEIMHUTENIbHASA, MbllIeuHas, HepBHasA. OCOOEHHOCTH CTPOEHHUS, (PYHKIMH U pacHoOIOKEHUs
TKaHEW B OpraHax »KMBOTHBIX U Y€JIOBEKa.




Opransbl. BereratuBHbie U TeHEPATUBHBIE OPraHbl pacTeHUH. OpraHbl 1 CUCTEMbBI OPTaHOB
JKMUBOTHBIX U 4eJIOBeKa. DYHKIIMU OPraHOB U CUCTEM OPTraHOB.

Omopa Tena opranu3smoB. Kapkac pacrenunit. CkeneTsl OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX KUBOTHBIX. HapykHbIil U BHyTpeHHUI ckeneT. CTpoeHUE U TUIIbI COSAMHEHUS
KOCTEH.

JIBI>KeHHEe OpraHu3MoOB. JIBIKEHHME OJHOKJIETOYHBIX OpPraHM3MOB: amEOOMIHOE,
JKTYTUKOBOE€, pECHUYHOE. J[IBM)KEHHE MHOIOKJIETOYHBIX PACTEHUH: TPONU3Mbl M HACTHUH.
JIBI>KeHNEe MHOTOKJIETOYHBIX KHBOTHBIX U YeJIOBEKa: MbllieuHas cuctema. Peduekc. CkeneTHble
MBIIIIBI U UX paboTa.

IInranue opranu3mMos. llornomenne BOJbI, YIVIEKUCIOrO ra3a ¥ MUHEPAJIBHBIX BEIIECTB
pacteHusiMHu. [luTaHue >KUBOTHBIX. BHYTpUIIONOCTHOE M BHYTPUKIETOYHOE MHILEBApEHHUE.
[luranne MO3BOHOYHBIX MKUBOTHBIX. OTAENbI MUIEBAPUTEIBLHOTO TpakTa. llumieBapuTesbHbIC
»kenesbl. [InmeBapurenpHas cucremMa 4eaoBekKa.

Jpixanue opranu3mMoB. Jlpixanue pacreHuid. [lpixanne xuBoTHBIX. J{nddy3us ra3os uepes
MOBEpXHOCTh KIeTKU. KokHoe npixaHue. JlpIxarenbHas MoBepXHOCTh. JKabepHoe U JErodHoe
JpIXaHue. JlpIXaHue I03BOHOYHBIX J>KMBOTHBIX W YEJIOBEKA. OBOJIOLHMOHHOE YCIIOKHEHHE
CTPOEHHUs JETKUX I[MO3BOHOYHBIX >KMBOTHBIX. JlpIXarenpHas cUCTEMa uejaoBeka. MexaHusm
BEHTHJISIIIAM JIETKUX y TITUI] M MIICKOMUTAOINX. Perynsanus apixanus. [{pxarenbHbie 00bEMBI.

TpancnopT BellecTB y OpraHu3MoB. TpaHCHOpPTHBIE CHUCTEMbl pacTeHui. TpaHcmopT
BEILECTB y )KUBOTHBIX. KpoBeHOCHAas cucrema u e€ opransl. KpoBeHOCHas cuctema Io3BOHOYHBIX
JKUBOTHBIX M uenoBeka. Cepiie, KPOBEHOCHBIE COCyAbl W KpoBb. Kpyrum KpoBooOpalieHus.
OBOJIIOLMOHHBIE YCIIOKHEHUS CTPOEHMSI KPOBEHOCHOH CHUCTEMBbI MO3BOHOYHBIX IKUBOTHBIX.
Pabora cepana u e€ perynsuus.

Beinenenue y opraHusMoB. Beigenenue y pacreHuid. BeiieneHue 'y  KUBOTHBIX.
Coxkpatutenbubie Bakyoiau. Opranbl BeieneHus. OuibTpaius, ceKpeus 1 00paTHOE BCaChIBAaHUE
KaK MEXaHHU3Mbl pPabOThl OpraHoB BbiJeACHUS. CBA3b TMOJOCTH Tejla C KPOBEHOCHOH U
BBIJICJIUTENILHOM CUCTEMaMU. Bbljenenre y NO03BOHOYHBIX >KMBOTHBIX M uejoBeka. [loukw.
Crpoenne u pyHKkunonupoBanue HeppoHa. OOpazoBaHrEe MOYH y YETIOBEKA.

3ammTa y OpraHu3MoOB. 3alllUTa y OJHOKJIETOYHBIX opraHu3moB. Cropbl OakTepuii u
LUCTBI MPOCTEUIINX. 3alIUTa y MHOTOKJIETOUHbIX pacTeHuil. KyTtukyna. CpencrBa naccCUBHOM U
XAMHUYECKOM 3a1uThl. DUTOHIMIBI.

3amuTa y MHOTOKJIETOYHBIX KUBOTHBIX. [I0OKpOBBI M UX MTPOM3BOIHBIE. 3alllUTa OPraHu3Ma
or Oone3neil. MMmyHHas cucrema uenoBeka. KIleTOUHBII W TyMOpalbHBII WMMYHHUTET.
Bpoxxnénnelii ¥ npuoOpeTéHHBIM  cnenuduueckuit uMMyHuUTeT. Teopus  KIOHAJIbHO-
cenektuBHoro ummynurera (I1. Dpmux, ®. M. bepuert, C. Tonerasa). BocnanutensHbie OTBETHI
opranu3MoB. Poib BpoXIEHHOT0 UIMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

Pazmpaxumocts U perymauus y OpPraHu3mMoB. Pa3apakuMOCTh y OJHOKIJIETOYHBIX
opranu3moB. Takcucel. PazapaxxumocTs U perynsauus y pacteHuil. PocToBele BemecTBa M MX
3HAYCHHUE.

HepBHas cuctema u peduiekTopHas peryisuus y >KUBOTHBIX. HepBHas cuctema u eé
OTZEJbl. DBOJIIOIMOHHOE YCIOXKHEHUE CTPOEHUsI HEPBHOM CHCTEMBl y KUBOTHBIX. OTaensl
TOJIOBHOI'O MO3ra MO3BOHOYHBIX XUBOTHBIX. Pediexc u pednexropHas ayra. besycnoBHble u
YCIIOBHBIE PEPIIEKCHI.

I'ymopanbHas perynsuus M SHIOKPUHHAs CHCTEMa >KMBOTHBIX M 4esoBeka. JKenesbl
SHJIOKPUHHOM CHCTEMBI M HX TOpPMOHBI. JleicTBUE TOpMOHOB. B3anMMOCBA3b HEPBHOW H
SHAOKPUHHOU cucteM. [ mmoramamo-runoduszapHas cucrema.

JdemMoHcTpanuu

[Toptper: U. I1. ITaBnos.

Tabmuuel u cxembl: «OJHOKIETOUYHBIE BOAOPOCIN», «MHOTOKJIETOUYHBIE BOJOPOCINY,
«baktepun», «lIpocreitmme», «Opranbpl [BETKOBBIX pacTeHUi», «CHUCTEMBI OpraHoOB
MMO3BOHOYHBIX JKUBOTHBIX», «BHYTpEHHEE CTpPOCHHME HACEKOMBbIX», «TKaHU pacTeHUI»,
«KopneBbie cucrempl», «CtpoeHue credis», «CTpoeHHe IUCTOBOM IUIACTUHKW», «TkKaHu




KUBOTHBIX», «Ckener 4enoBekay, «llmmesapurensbHas cucrema», «KpoBeHOCHas cuctemar,
«/pixaTenbHas  cucrema», «HepBHas cucrema», «Koxa», «MpbllleyHas cuctemay,
«BploenurenpHas cucTeMa», «DHIOKPHHHAsA cucTeMay, «CTpoeHue Mplmuel», «MMMyHUTET»,
«KumeunononoctHeie», «CxeMa NUTaHUs pacTeHUi», «KpoBEHOCHbIE CHCTEMBI ITO3BOHOYHBIX
KUBOTHBIX», «CTpoeHue rujps», «CTpoeHHE ILUIaHApuW», «BHYTpeHHEE CTPOCHHE I0XKIEBOIO
yepBsi», «HepBHast cucrema pwid», «HepBHast cucrema nsarymkw», «HepBHas cucrema
npecMbIKaomuxcs», «HepsHasg cucrema nrtuny, «HepBHas cuctema MIEKONMTAIOIINX,
«Hepsnas cucrema uenoBekay, «Peduaexcy.

OO6opyioBaHME: CBETOBOM MHUKPOCKOI, MHUKPOIIPENapaThl OJHOKIETOYHBIX OpraHW3MOB,
MUKpOIpenaparbl TKaHEW, PAKOBUHbBI MOJUIIOCKOB, KOJUIEKIIMM HACEKOMBIX, UIVIOKOKHX, )KUBBIC
9K3EMIUISIpbl KOMHATHBIX pacTeHUil, repOapun pacTeHUH pa3HbIX OTIENIOB, BIAXKHbIE IpenapaThl
KHUBOTHBIX, CKEJICTHI TO3BOHOYHBIX, KOJUIEKIIMKA OECIIO3BOHOYHBIX JKUBOTHBIX, CKEJIET YEJIOBEKa,
00opy0BaHuUE ISl IEMOHCTPALIMU IOYBEHHOI'O U BO3YLITHOI'O MUTaHUS PACTEHUH, pacIleNIeHUs
KpaxMmasia ¥ OeJKOB 1O AeCTBHEM (EepMEHTOB, 000pyIOBaHKE IS IEMOHCTPALIUU ONBITOB 110
WU3MEPEHUI0 JKU3HEHHOW EMKOCTH JIETKHX, MEXAaHU3Ma [JbIXaTCIIBHBIX JBUKCHWUM, MOZACIU
TOJIOBHOI'O MO3I'a Pa3jINYHbIX KUBOTHBIX.

JlabopaTopHas padora «/3yueHue TKaHell pacTeHUI.

JlabopaTopnasi padota «l/3yueHne TkaHel )KUBOTHBIX».

JlabGoparopHas padora «3yuyeHne opraHoB LIBETKOBOTO PACTECHUS.

Tema 10. Pa3MHOkeHHe M pa3BUTHE OPTaHU3MOB

®opMbl pa3MHOKEHUS OPIraHU3MOB: Oecrioioe (BKIIoUasi BEreTaTUBHOE) U 110J10BO€. Bubl
0ecr010ro pa3MHOKEHUS: IOYKOBAaHUE, CIIOPYJISILMS, (pparMeHTalus, KIOHUPOBAaHUE.

IlonoBoe pasmuHoxkenue. IlomoBele kieTku, mwnm raMerel. Meio3. Cragum Meiosa.
IToBenenue xpomocoM B Meno3e. Kpoccunrosep. bronorndecknii CMbICI MeH03a U IIOJIOBOTO
npouecca. Meno3s 1 ero MecTo B JKU3HEHHOM LIMKJIE OPIaHU3MOB.

[IpenzaponpiueBoe paszButhe. ['ameroreHe3 y KUBOTHBIX. llosoBble — kene3bl.
OOpa3oBaHue U pa3BUTHE MMOJIOBBIX KieTok. CrepmaroreHe3 u ooreHes3. CTpoeHHe MOJIOBBIX
KJIETOK.

Omo10TBOpEeHUE U SMOpPUOHANIBHOE Pa3BUTHE KUBOTHBIX. CIIOCOOBI OIIOJOTBOPEHUS:
Hapy)KHoOe, BHyTpeHHee. [lapTreHorenes.

WNuauBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOTeHe3). OMOPHOJIOTHS — HayKa O Pa3BUTHU
opranu3mMoB. Mopghozenes — o0na u3z enasnvix npodem amopuonocuu. Konyenyus mopgoecenos u
mooenu mopgozeneza. Ctanuu >MOpHUOTreHe3a )KUBOTHBIX (Ha MmpuMepe JArymku). Jpobnenue.
Tunsl apobnenus. [emepmunuposannoe u neoepmunuposannoe opodrenue. brnacmyna, munol
onacmyn. OcobeHHOCTU APOOJTIEHUsT MIIEKOMUTAIOMUX. 3apOJbIIIEBbIC JIUCTKU (TaCTPYJISALMS).
3aknajKka OpPraHOB W TKaHEW W3 3apOJBIIIEBBIX JHUCTKOB. B3anMmHOe BiMsSHUE YacTel
pa3BUBAIOIIETOCS 3apo/ibliia (3MOpHOHATbHAS MHAYKIINS). 3aKJIa/1Ka TIaHa CTPOCHHUS )KUBOTHOTO
KaK pe3ysibTaT UepapXUUYeCKUX B3aUMOJEHCTBUI reHoB. BiausHue Ha s MOpHOHATILHOE pa3BUTHE
pa3InYHbIX (PAKTOPOB OKPYKAIOIIEH CPeIbl.

Poct u pasButue xuBOTHBIX. [locTamMOpuoHnanbHbl nepuox. Ilpsamoe u Hempsimoe
pasButHe. Pa3Butne ¢ meramopo3oM Yy O€ClO3BOHOYHBIX W ITO3BOHOYHBIX JKHUBOTHBIX.
buonoruueckoe 3HaueHue MPSAMOro M HENPSMOrO Pa3BUTHUSA, UX PACHpPOCTPaHEHUE B MPHUPOJIE.
Tunsel pocta >XMBOTHBIX. DaKTOpbl peryisiiMM pocTa KHUBOTHBIX M uenoBeka. Craguum
MOCTAMOPHUOHAIIBHOTO DPAa3BUTHS y JKMBOTHBIX M uesjoBeka. [lepmosibl OHTOreHe3a 4YesoBeKa.
Crapenue 1 cMepTh Kak OMOJIOTHYECKUE MPOLIECCHI.

Pa3smuoxenue u pasputue pacrenuil. I'amerodur u cropodur. Melio3 B KHU3HEHHOM
mukie pacreHuil. OOpa3zoBaHMe cmop B Impolecce Meioza. ['ameToreHes y pacTeHMH.
OIIog0TBOPEHNE H Pa3BUTHE PACTUTENBHBIX OPraHu3MOB. JIBOWHOE OIUIOJIOTBOPEHHE Y
[[BETKOBBIX pacTeHnid. OOpa3oBaHUE U Pa3BUTHE CEMEHHU.

MexaHu3MBbl PEeTyJsUU OHTOT€HE3a Y PACTEeHUI U dKUBOTHBIX.

JdemMoHcTpanuu

[optpetsr: C. I'. Hapammn, X. [lIneman.




Tabnuiel u cxembl: «BereratuBHOE pazMHOKeHUE», « UMb OECIIONOro pa3sMHOKEHUSY,
«Pa3MHOXEHHE XJaMHJIOMOHANbDy, «Pa3MHOXKEHUE »HBIJIEHB», «Pa3MHOXKEHHE THUAPBIY,
«Meiio3y, «Xpomocomely», «l'amerorenes», «CTpoeHHE SMIEKIETKA W CIEPMATO30MIa»,
«OcCHOBHBIE CTaANU OHTOreHEe3ay, «[IpsMoe u Henpsimoe pazBuTHey, «Pa3BUTHE MACKOTO KYyKay,
«Pa3zButne capanum», «Pa3Butue mArymku», «JlBoilHOE OILUIOAOTBOPEHUE Yy IBETKOBBIX
pacteHuii», «CTpoeHHe CeMsH OJHOAOJIBbHBIX M JIBYAOJBHBIX pAacTeHUi», «KU3HEHHBIH LHKI
MOPCKOM KanycTbl», «’KHU3HEHHBIN UK MXay, < KM3HEHHBIN LUK TAIIOPOTHUKA», «KU3HEHHBIN
LUKJI COCHBI».

O6opyaoBaHue: CBETOBONW MUKPOCKOI, MUKPOIIPENnapaThl SHIEKIETOK U CIIEPMATO30H10B,
Mozeib «L{uKiT pa3BUTHS JIATYIIKU Y.

JlabopaTtopHasi paGora «l3yueHue CTpOoeHHMS TMOJOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparaxy.

IIpakTuyeckasi padora «BbisiBIeHNE NPU3HAKOB CXOACTBA 3apOAbIIIEH TO3BOHOYHBIX
YKUBOTHBIX.

JlabopaTopHas padora «CTpoeHHE OPraHOB Pa3MHOKEHUS BBICHIUX PACTEHUI.

Tema 11. I'eneTuka — HaAyKa 0 HACJIEICTBEHHOCTH U U3MEHYHUBOCTH OPraHU3MOB

Hcrtopusi craHOBIeHHST U pa3BUTHUA TEHETHMKM Kak Hayku. PabGotel I'. Mennens,
I'. ne ®puza, T. Moprana. Ponb oTedecTBEHHBIX YUYEHBIX B Pa3BUTUM TeHeTWKH. Paboter H.
K. Konsnosa, H. 1. BaBunosa, A. H. benosepckoro, I'. JI. Kapneuenko, FO. A. ®ununuenko, H.
B. Tumodeena-Pecosckoro.

OCHOBHbBIE T€HETUYECKUE MOHITHUS U CUMBOJIbL. [ OMOJIOTMUHBIE XPOMOCOMBI, AJIJICIbHBIC
TeHbl, aJbTEPHATUBHBIC MPHU3HAKH, JOMUHAHTHBIA W PEIECCUBHBIA MPHU3HAK, TOMO3UIOTA,
reTepo3uroTa, 4ucras JIMHUSA, THOpUAbI, reHoTul, (eHotun. OCHOBHBIE METOIbl T€HETHKHU:
rHOPHIONOTHYECKUH, IUTOIOTHYECKHI, MOJICKYISIPHO-TEHETUIECKUN.

JdeMoHcTpamun

Hoptpetsr: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Konsios, H. U. Basunos, A.
H. Benozepckuii, I'. JI. Kapneuenko, 10. A. ®ununyenko, H. B. Tumodees-Pecosckuid.

Tabnuibl U cxembl: «MeToIbl TeHETUKNY, «CXEeMbI CKPEIIIMBAHUS.

JladopaTopnasi padora «/lpo3oduina kak 00bEKT FreHETUIECKUX UCCIICTOBAHUID.

Tema 12. 3aK0OHOMEPHOCTH HACJIEACTBEHHOCTH

Mounorubpuanoe ckpemuBanue. IlepBoiii 3akoH MeHAenss — 3aKOH €IMHO0Opa3us
rudpuaoB nepBoro nokosjeHus. IlpaBuno nomuHupoBanus. Bropoil 3akoH Menzaens — 3akoH
paciieruieHust mpu3HakoB. LluTonorudeckre 0OCHOBBI MOHOTHOPUIHOTO CKpelnuBanus. [ unoresa
YUCTOTHI TAMET.

AHanusupyromee — ckpemuBaHue.  [IpoMexyTOuHBI ~ XapakTep  HacJleIOBAHMS.
Pacmiennenve mpu3HakoB MpU HETIOJIHOM IOMUHHUPOBAHUH.

JurubpunHoe ckpemmuBaHue. Tpetuii 3akoH MeHaens — 3aKOH HE3aBUCUMOTO
HacJe0BaHus Mpu3HakoB. [{uTonornyeckne OCHOBBI TUTHOPHUIHOTO CKPEIIUBAHMS.

CuennenHoe HacienoBanue nmpu3HakoB. Pabotel T. Moprana. CuenyieHHOe HaclieI0BaHue
TE€HOB, HAPYIICHHUE CIETUICHHUS MEX 1Yy TeHaMH. XpOMOCOMHAs TEOPHUs HACIEICTBEHHOCTH.

I'enetnka nmomna. XpoMOCOMHBI MEXaHU3M OIpeNeNeHus Moia. AyTOCOMbl U TOJIOBBIE
XpPOMOCOMBI. ['OMOramMeTHBIi M TeTeporaMeTHbI MoJ. ['eHeTmdeckas CTPYKTypa IOJOBBIX
xpomocoM. HacnenoBanue npu3HaKoB, CIEIVIEHHBIX C IOJIOM.

l'enoTun kak menoctHas cucteMa. lInedoTpomnusi — MHOXKECTBEHHOE JIEMCTBHE TEHA.
MHoOXecTBEeHHbIN auienu3M. B3aumopeiicTBue HeayuleNbHbIX T'€HOB. KoOMIJIEeMEHTapHOCTb.
Onucra3s. [Tonnmepns.

['eHeTnyeckuii KOHTPOJIb pa3BUTUSA PACTEHUN, XUBOTHBIX M UEJIOBEKa, a TaKxKe
(U3HOTIOTHYECKHUX MTPOIIECCOB, TOBEJACHUS M KOTHUTHUBHBIX (QyHKIHH. [ eHETHIeCKEe MeXaHU3MBbI
CUMOMOTeHEe3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO3SIMH — TMAPa3UT» U «XO35UH — MUKPOOHOM.
['eHeTnveckue acreKThl KOHTPOJIS M M3MEHEHUS HACIIEJICTBEHHONW HMH(POPMAIMH B TOKOJCHUSIX
KJIETOK U OPTraHHu3MOB.

JdemMoHcTpanuu




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

Tabnuuer u cxemsl: «IlepBblit u BTOpO# 3akoHbl Mennens», « Tpetuit 3akoH MeHnuemns»,
«Ananusupymllee ckpeuupanue», «Henonnoe noMmuaupoBanue», «CLemIeHHOE HaclleJOBaHUE
MPHU3HAKOB y Apo30duiby, « eHeTnka monay, «Kapuorumn yenoekay, «Kapruotun apo30Quiib,
«Kapuorun ntuis», « MHOXKECTBEHHBIN ajienn3M», «B3anMoaeincTere reHoBy.

OO6opynioBanue: MOJeNb Ui JEMOHCTPAIMU 3aKOHOB €AMHOO00pa3us TMOpUIOB MEPBOTO
MOKOJIEHUSI U PACLUCIJICHUS NPU3HAKOB, MOJEIb Uil JEMOHCTPALMM 3aKOHA HE3aBUCHUMOIO
HACJIEJI0BAHUS MMPU3HAKOB, MOJIEINb JUIsl IEMOHCTPALIMK CUEIIJICHHOTO HACIEAOBaHUS MPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKporpenapar: «/pozodunar.

IpakTuuyeckasi padora «/3yueHue pe3ylbTaTOB MOHOTHOPHIHOTO CKPEUIMBAHUS Y
JIPO30(UITBIY.

IIpakTuyeckass padora «lI3yueHue pe3ysnbTaToB IUTMOPUAHOIO CKPELIMBAHUA Y
JIPO30(UITBIY.

Tema 13. 3akoHOMepPHOCTH M3MEHYMBOCTH

BzaumopeiictBue renotuna u cpeabl npu popmupoBaHuu ¢eHotuna. M3amMeHUMBOCTH
npu3HakoB. KauecTBeHHbIE W  KOJMYECTBEHHbIE NpPHU3HAKU. BuUIbl  M3MEHYUBOCTH:
HEHACJIEACTBEHHAs U HACJIEICTBEHHAS.

MonudukanuonHass ©3MEHIUBOCTh. Poib cpenbl B OpMUPOBAHUN MOTUDUKAIIMOHHON
n3mMeHunBocTH. Hopma peaknum npusHaka. BapuanuoHHBIA psig M BapualMOHHAs KpuBas
(B. Uoranncen). CroiicTBa MOAH(PUKAITMOHHON H3MEHYHBOCTH.

I'enHoTunuueckass n3MeHYMBOCTb. (CBOWCTBA T€HOTUIIMYECKOW HM3MEHUYMBOCTH. Bujbl
TCHOTUITMYECKONW U3MEHYMBOCTH: KOMOMHATHBHAS, MyTallHOHHAS.

Komb6unatuBHast n13MeHYMBOCTh. Mei03 U MOI0BOI MpoIiecc — OCHOBa KOMOWHATUBHOM
W3MEHUYUBOCTH. POJTh KOMOWHATUBHON M3MEHYMBOCTH B CO3/JAHUHM TEHETUYECKOTO pa3HOOOpas3us
B [Ipe/ieJiax OJIHOTO BH/IA.

MytarmonHasi U3MEHYMBOCTh. Bujbpl MyTamnuii: reHHbIE, XpPOMOCOMHBIC, T€HOMHBIE.
CHoHTaHHbBIE W WHAYLUUMPOBAHHBIE MYyTallMM. SIOepHbIE M IUTOILIA3MAaTUYECKUE MYTalUU.
Comaruueckre W MOJOBbie MyTaluu. [IpUYuHBI BO3HUKHOBEHHS MyTaluil. MyTrareHel U UX
BIIMSIHUE HA OPraHU3Mbl. 3AKOHOMEPHOCTH MYTAlMOHHOTO Ipouecca. 3aKOH FOMOJOTHYECKHX
psanoB B HacinencTtBeHHoM wu3MeHunBoctu (H.U. BaBunos). BuesdnepHass u3MeH4YMBOCTH H
HAaCJIEICTBEHHOCTb.

Onucenemurxa u MUSEHOMUKA, PONb INULEHEMUYEeCKUX (Pakmopos 6 HAcie0o8aHuu u
UBMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS } OP2AHUZMOS.

JdemMoHcTpanuu

Hoprpetst: I'. ne ®pus, B. Moranucen, H. 1. BaBunos.

Tabmuubl 1 cxembl: «Buasl u3MeHUHMBOCTHY», «MoaudukanmoHHass M3MEHYUBOCTHY,
«KoMmOuHaTHBHAS H3MEHUYUBOCThY, «Meto3y», «OmnogoTBopenuey, «I eneTnueckue 3a00aeBaHUs
yenoBeKay, «Buasl myranuii».

OO6opyaoBaHue: >KMBbIE W TrepOapHbIe JK3EMIUISIPHl KOMHATHBIX PACTEHUN, PUCYHKHU
(oTorpadun) >KMBOTHBIX C PA3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlaGopaTtopnass padora «lccregoBaHue 3aKOHOMEPHOCTEH  MOAM(UKAMOHHON
M3MEHYUBOCTH. [ToCcTpoeHNE BApUALIMOHHOTO PSAJIa U BAPUAITMOHHON KPUBOM».

IMpakTnyeckas padora «Mytauuu y 1po30¢uibl (Ha TOTOBBIX MUKpOIIpEnaparax)y.

Tema 14. I'eneTuka 4yesoBeka

Kapuotun uenoBexa. MexayHapojaHas IporpamMma HCCIEIOBaHUS T€HOMa 4eJIOBEKa.
MeToapl U3y4eHHs] TEHETUKH YEeIOBEKa: TeHEATOTHYECKUH, OJIM3HEIOBBIN, [IMTOTCHETHICCKUN,
MONYJISALUOHHO-CTATUCTUYECKUH, MOJIEKYyIsipHO-TeHeTnueckuil. COBpEeMEHHOE OIpe/esieHue
TE€HOTHIIA: TIOJITHOTEHOMHOE CEKBEHUPOBAHKE, TEHOTUITUPOBAHKE, B TOM YHcie ¢ momombio [TL[P-
aHanmza. HacnencrBennsie 3aboeBanus yenoBeka. [ eHHbIE 1 XPOMOCOMHBIE OOJIE3HH YENIOBEKA.
Bonesnn ¢ HacneACTBEHHOW MPEAPACIONOKEHHOCTRI0. 3HAYEHHWE MEIWIIMHCKONW TE€HETHUKH B
MPEIOTBPALICHUH M JICUCHUU TeHETUYECKUX 3a00JeBaHUI dYenoBeka. MeauKo-TeHEeTHYeCKoe




KOHCYJIbTHpOBaHHE. CTBONOBBIE KIETKU. [IOHATHE «T€HETHYECKOTO Ipy3a». DTUYECKUE aCIIEKThI
WCCJICIOBAaHM B 00JIACTH PEAAKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

I'enernueckue (QaxTophl MOBBIIICHHOW YYBCTBUTEIBHOCTH YeJOBEKa K (DHU3HUECKOMY U
XAMHYECKOMY 3arps3HEHHUIO OKpYXKAlolled cpelpl. ['eHeTudeckas NpeapacnoyioKEHHOCTh
YEJIOBEKa K MMaTOJOTUSIM.

JdemMoHcTpanuu

Tabauiel 1 cxembl: «Kapuotun yenoBeka», «MeToAbl U3yueHUS! TEHETUKU YEJIOBEKa,
«['eneTrueckue 3a00JIEBaHUS YCITOBEKAY.

IIpakTuyeckasi padora «CocTaBieHUE U aHATIU3 POJIOCIOBHOW.

Tema 15. Centekuusi OpraHusMoB

JlomecTukanmsi M CeJeKIUs. 3apoKICHUE CEJCKIMM MW JoMecThKanuu. Yuenue H.
W. BaBunoBa o LleHTpax NPOUCXOXKICHUS M MHOrooOpasusi KyJIbTYypHBIX pacTeHuid. Poinb
CEJIEKLIUH B CO3JIaHUM COPTOB PACTEHUH M MOPOJ KUBOTHBIX. CopT, mopoja, mramMM. 3aKOH
TOMOJIOTUYECKUX PSAJOB B HaciencTBeHHOUW u3MmeHunBoctu H. U. BaBuiioBa, ero 3Hauenue s
CEJIEKIIMOHHOM paboTHI.

Mertob! ceneKinoHHOM paboThl. MIcKyccTBEHHBII 0TOOp: MacCOBBIN U MHANBUAYAJIbHBIN.
Otanbl KOMOWHAIIMOHHON ceneKiuu. VcnbiTanue mpou3BOAUTENEH MO MOTOMCTBY. OT6Op Mo
TEHOTHITY C IIOMOIILIO OIICHKU (DEHOTHITA IOTOMCTBA U OTOOP IO T'EHOTHUITY C IIOMOIIBIO aHATTN3a
JHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJl CEJEKIIMOHHOW paboThl. PamuanuoHHBIT 1
XUMHUYECKMH MyTareHe3 KakK MCTOYHHUK MyTauud Yy KyJIbTYpPHbIX (OpPM OpraHu3MOB.
Hcnonp30BaHre TeHOMHOIO PEJaKTUPOBAHUS U MeTOA0B pekoMOuHaHTHBIX JJHK mist monyuenus
MCXOJHOr0 MaTepuaa JUisl CEJIEKLNH.

[lonyuyenne mnonumuounoB. BHyTrpuBugoBas rubpuausanus. biauzkopoacTBeHHOE
CKpelrBaHue, Wi MHOpuauHr. HepoacTBeHHOE CKpeluBaHue, Uiau ayropuauHr. I'ereposuc u
ero mnpuuuHbl. Mcnonb3oBaHue rerepo3uca B cenekuuu. OtganéHHas rubpuau3anus.
[Ipeononenune Oecraoaust MEXBHIOBBIX THOpHIOB. JIOCTHIKEHHUS CEJIEKIMHM pPACTeHUH U
KHUBOTHBIX. «3€1EHAs PeONIOYU ).

CoxpaHeHHe U U3Y4YEHHE I'€HETUYECKUX PECYPCOB KYJIBTYPHBIX PACTCHHM M UX JUKHUX
poauyel A co3qaHusl HOBBIX COPTOB U FMOPUIIOB CEITbCKOXO3SIICTBEHHBIX KYIbTYp. M3yuenue,
coxpameHue u ynpasieHue 2eHemudecKUMu pecypcamiu CelbCKOX03AUCMBEHHbIX U NPOMbICI0GbIX
JICUBOMHBIX 8 YEAX YIYUUEHUS CYUWeCmBYIOuUX U cO30aHUs HOBbIX NOPOO, JUHULL U KPOCCO8, 8
MOM Yucie ¢ NpUMEHeHUEM COBPEMEHHbIX MeMOo008 HAYUHbIX UCCIe008AHUL, Nepedo8biX udel U
NepcnekmueHbIX MexHOI02UlL.

JdemoHcTpanuu

Hoptpersr: H. W. BaBunos, U. B. Muuypun, I'. /1. Kapneuenko, I1. II. JIykbsiHeHKO, b.
JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabauie! u cxeMbl: «L{eHTpbl IPOUCXOKIEHUS U MHOT000pa3ust KyJIbTYPHBIX PACTEHUI,
«3aKOH TOMOJIOTMYECKHMX pSAJOB B HACIEACTBEHHOW W3MEHYMBOCTH», «METOIBI CENEKIUN»,
«Otnanénnas rubpuanszanusy, «MyTtareHes».

JlabopaTopHas padora «/3ydyeHue COpTOB KyIbTYpHBIX PACTEHUN U MOPOJ JOMAILIHHUX
KUBOTHBIX).

JlaGopaTopHas padora «/3ydeHre METON0B CEIIEKIIUNA PACTCHUI».

IIpakTnueckas padora «lIpuBuBKa pacTeHUN».

Ikckypeusi «OCHOBHBIE METOBI U JOCTMXKEHUS CENIEKLMU PACTEHHH M JKUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, TUIEMEHHYI0 (hepMy, COPTOUCIBITATEIbHBIA YYacTOK, B TEIJIUYHOE
XO035ICTBO, B JTaOOPATOPHUIO arpOYHUBEPCUTETA UM HAYYHOTO IIEHTPA)».

Tema 16. BUOTEeXHOI0TUsI M CHHTETHYECKAS OMOJIOT U

OOBEKThI, HCIONIb3yeMble B OHMOTEXHOJIOTUH, — KJIETOYHBbIE M TKAaHEBBIE KYJBTYpHI,
MUKpPOOPTraHU3MbI, HX XapakTepucTuka. TpaauluoHHas OWOTEXHOJOrus: XjeOoreueHue,
MOJIy4eHHEe KUCIIOMOJIOYHBIX MPOIYKTOB, BUHOJAenue. Mukpobuosnornueckui cuares. OOBbEKThI
MUKpoOHosiornyeckux TexHosaoruil. [IponsBoactso Oeiaka, aMUHOKUCIOT U BUTAMHHOB.




Co3maHve TEXHOJIOTMM M HMHCTPYMEHTOB  LIEJICHAIIPAaBICHHOTO HM3MEHEHHS W
KOHCTPYUPOBAHUS T€HOMOB C II€JIbIO MOJYyYEHUsI OPTaHU3MOB U UX KOMIIOHEHTOB, COJIEPKAIINX
HE BCTpeYaroluecs B Mpupoae OMOCUHTETUYECKHUE MY TH.

Kieroynas unxenepus. Meronpl KyabTypbl KIETOK U TKaHEW PaCTEHUN U KMBOTHBIX.
Kpuobanku. ComaTtnueckas ruOpuau3zanus M coMaTH4ecKuil smOpuorenes. Mcmonb3oBaHue
TaliOUJI0B B CEIIEKUUU DPACTeHUH. [lonyuenue MOHOKIOHANbHbIX aHmumen. Flcnonvzoeanue
MOHOKJIOHAbHBIX U NOJUKIOHAILHBIX anmumen 8 meouyute. VICKyCCTBEHHOE OIUIOJOTBOPEHHUE.
PexoHcTpyK1Ms AWLIEKIETOK U KIOHUPOBAHUE )KUBOTHBIX. METO/ TpaHCIUIAHTALIUU SIIEP KIETOK.
Texnonoeuu  0300pognenus,  KyIbMUBUPOBAHUS U  MUKDOKIOHAILHOZO — PASMHONCEHUS.
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOMOCOMHas U IreHHasi UHKeHepHs. FICKyCCTBEHHBIN CUHTE3 I'éHa U KOHCTPYMPOBAHHE
pexkombunantubix JIHK. Cozoanue mpanceennvix opeanuzmos. JIOCTHXKEHUS U TEPCIIEKTUBBI
XPOMOCOMHOM W TEHHOM WHXEHEPUHU. ODKOJIOTUYECKHE M OSTUYECKHE MpoOJeMbl TeHHOU
WHXXEHEPUHU.

Menununckue 6uorexnonoruu. [loctrenomuas udponas meaununa. [ILP-muarnocTuxa.
MeTab010MHBIH aHATH3, TEHOIICHTPUYECKHA aHAIN3 TIPOTEOMa YeJI0BEKa JIJISl OLIGHKH COCTOSHUS
ero 3710poBbs. Vcronbp3oBaHue CTBOJIOBBIX KJIETOK. TapreTHas Tepanus paka. 3D-0nonHxeHepus
JUTs pa3paboTKH (PyHAaMEHTAIBLHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHH, CO3JaHUS KOMITJIEKCHBIX
TKaHeW cOYeTaHWeM TEXHOJOTUI TPEXMEPHOro OMONpPUHTHHTA U ckaddoNauHTa A pelleHus
3a71a4 NEPCOHAITM3UPOBAHHON MEJIULIUHBI.

Coznanue BEKTOPHBIX BaKIMH C IENbI0 OOecredeHus: KOMOMHHUPOBAHHOW 3allUTHl OT
B030yauteneit OPBU, ycraHoBiieHHe MOJIEKYJISIPHBIX MexaHu3MoB (ynkimonupoBanus PHK-
COJIeprKalIX BUPYCOB, BHI3BIBAIOIINX 0CO00 OMacHbIe 3a00JIeBaHUs YETIOBEKA U JKUBOTHBIX.

JdemMoHcTpanuu

Tabauiel  u cxembl: «lcronb30BaHHE MUKPOOPTaHU3MOB B MPOMBIIIJICHHOM
MPOU3BOJCTBEY, «KieTouHast nH>xeHepus», «[ eHHas HHKEHEPUs».

JlabopaTopnasi pa6ora «/3yyeHne 00beKTOB OMOTEXHOIOTHI.

I[pakTuyeckasi padora «IlosydyeHne MOJIOYHOKHUCIIBIX IIPOLYKTOBY.

IKcKypeusi «kbBHOTeXHOJIOrUs — BaXKHENIIas IPOU3BOJUTENIbHAS CUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOe MPOU3BOACTBO).

11 KJIACC

Tema 1. 3aposknenue u pa3BUTHE 3BOJIONHOHHBIX NPeACTABJICHNNA B 0M0JI0THH

OpomonnonHas Teopus Y. lapsuna. [Ipeanockuiki BOSHUKHOBEHUS AapBUHU3MA. J)KU3HB
W Hay4Has JearenbHocTs Y. JlapBuHa.

JBwxyne cuiabl dSBosouuMd  BuaoB 1o Y. JlapBuHy (BbICOKas WHTEHCHBHOCTb
Pa3MHOXXEHMSI OPTraHU3MOB, HACJIEJCTBEHHAass HW3MEHYMBOCTb, Ooppba 3a CyIIECTBOBAaHME,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmienne cunteTnyeckoi Teopun sBomouu (CTI). HeliTpanbHas Teopust 3BOJIIOIUH.
CoBpeMeHHas HBOJIOLMOHHAs OMOJIOrUs. 3Hau€HHE HBOJIOLHMOHHON TeOpuu B (HOPMHUPOBAHUU
€CTECTBEHHO-HAyYHOU KapTHUHBI MUDA.

JdemMoHcTpanuu

IMoptpetsl: Apucrorens, K. JIunneit, XK. b. Jlamapk, 3. XK. Cent-MUnep, XK. Krosbe,
Y. HapsuHn, C. C. UerBepukos, U. 1. llImansraysen, Jx. Xongein, . K. benses.

Tabnuiel 1 cxembl: «Cucrema xuBoit npupoas! (o K. Jlunnero)», «JlecTHuna »KuBbIX
cyuiects (o Jlamapky)», «Mexanu3m popMHUPOBaHUS MIPUCTIOCOOTICHUN Y PACTEHUI 1 )KUBOTHBIX
(mo Jlamapky)», «Kapra-cxema mapuipyta nyremectsus Y. Jlapsuna», «Haxonku Y. lapsunay,
«Dopmbl 60pbOBI 3a cymiecTBoBaHue», «Ilopossl romydeit», «MHoroobpasue KyabTypHBIX (GopM
KarnycTb», «Ilopoapl JOMamIHUX KHUBOTHBIX», «(Cxema 00pa3oBaHUS HOBBIX BHJOB (IO




Y. HapBuny)», «Cxema COOTHOIICHUS IBIKYIIUX CHUJ IBOJIONUN», «OCHOBHBIC TOJIOKEHUS
CUHTETUYECKON TEOPUU SBOIIOLIUN.

Tema 2. MukposBosonus 4 eé pe3yjbTaThl

[lomynsuus Kak sJeMEHTapHas €IMHULA 3BOMIONUH. COBpPEMEHHBIE METOIBI OLEHKU
TeHETUYECKOT0 pa3Ho00pa3us v CTPYKTYpPHI MonyJysiiuii. Mi3mMenenune reHodoH 1a MOMyIIsIUN KakK
3JIEMEHTApHOE DJBOJIIOLMOHHOE sBJIEHHE. 3aKOH TIeHeTudeckoro pasHoBecusa JIxk. Xapaw,
B. BaiinGepra.

OneMeHTapHble (DAKTOpbl (IBMXKYIME CHIIBI) S3BOJIIOLMU. MyTallMOHHBIM mpolecc.
KomOunaTtuBHas 13MeHYMBOCTb. [[peti¢) reHOB — ciryuyaiiHble HeHalpaBICHHBIE H3MEHEHHUS YacTOT
ajuteniedt B monyssinusax. D¢pdekT ocHoBatens. Igpgexkm Oymouiiounozo ecopaviuika. CHudiceHue
2eHemu4ecko20 pasHoobpasus. npudunsl u creocmeus. Ilpossnenue s¢pghexma opetigha 2enos 6
oonvuwux u maneix nonyiayusx. Murpauuu. M3omsanus  nomynsuuil:  reorpaduyeckas
(mpocTpaHCTBeHHAsI), OMOIOTHYecKast (PEPOTYKTUBHAS).

EcrecTBeHHbIl 0TOOp — Hampapisttomuil (akrtop 3Boiatonuu. POpMbl €CTECTBEHHOIO
oTOopa: IBWXKYIIMK, CTaOWIM3UPYIONIMHA, pa3phIBalOMUi (qu3pynTuBHEI). [lonoBoit oTdop.
BO03HHUKHOBEHHNE U 3BOJIOLMS COLUATIBHOTO ITOBEICHUS KUBOTHBIX.

[TprcnocoOIeHHOCTh OPraHU3MOB KaK pPE3yJlbTaT MHKPOAIBOJIONHMHA. BO3HUKHOBEHHE
npucnocoO1eHnit y opranu3smMoB. ApoMop¢ho3sl 1 uanoasantauuu. [Ipumepsl npucrnocodaeHuit y
OpraHu3MoB: MOpP(OJOTHUYECKUE, (PHUIUOJIOTHYECKHE, OHOXMMHYECKHE, ITOBEICHYECKHUE.
OTHOCUTENBHOCTH MTPUCIIOCOOIEHHOCTH OPIaHU3MOB.

Bun, ero xpurepuu u crpykrypa. BumooOpa3oBaHue Kak pe3yJabTaT MHUKPOIBOJIIOLMH.
N3onsauus — ximrodeBoil (akrop BupooOpazoBanus. Ilytu u cmocoObl BHI00Opa3oBaHUs:
alionaTpuieckoe  (reorpauyeckoe), CHMIATPUYECKOE (PKOIOTUYECKOE), «MTHOBEHHOE)
(monumuonu3anus, rudpuau3zanys). JMTenbHOCTh HBOIIOLMOHHBIX IPOLIECCOB.

MexaHu3mbl (OPMHUPOBAHUS OHOIIOTUIECKOTO pa3HO0Opa3usl.

Ponp  »BoONOIMOHHONH OHONOrMM B pa3pabOTKE HAY4YHbIX METOJOB COXPaHEHUS
O6nopa3zHoo6pa3usi. MUKpPOIBOMIONUS M KOABOJIOLMS MapasUTOB M HMX X031€B. MeXaHu3Mbl
dbopMUPOBaHUS YCTOMYMBOCTH K aHTUOMOTHKAM U CTIOCOOBI OOPHOBI C HEM.

JdemMoHcTpanuu

Ioprpetsl: C. C. YeTBepuxos, O. Maiip.

Tabauie! 1 cxembl: «MyTallMOHHAsI ©3MEHUYUBOCTHY, «llomynainoHHas CTpyKTypa BUga»,
«Cxema mposiBieHus 3akoHa Xapau—BaiinOepra», «JIBwKyiiue CHIBI  3BOJIOLHNY,
«OKosornyeckas M30JSLMS MOMYJSIIUM ceBaHCKOM ¢openn», «l'eorpaduyeckas H30IALUSA
JMCTBEHHUIIBI CUOMPCKOM M JIMCTBEHHUIIBI Aaypckoit», «[lomyasiuoHHbIe BOJHBI YUCIEHHOCTH
XMIIHUKOB U XKepTB», «Cxema JeHCcTBUA ecTecTBEHHOro ot0opa», «Popmbl OOpbOBI 32
CYILICCTBOBAHUEY, «MHpycTpuanbHbIA MEJIaHU3M, «OKuBspie HCKOIIaeMBIE»,
«IlokpoBUTENBCTBEHHAs OKpacka >XMBOTHBIX», «lIpenympexknaromas oOKpacka >KHBOTHBIX»,
«®Du3nonoruyeckue agantauuny, «I[IpucnocodbseHHOCTh OPraHU3MOB U €€ OTHOCUTEIbHOCTbHY,
«Kputepun Buna», «Bugsl-aBoitHuku», «CTpykTypa BHIa B mnpupone», «CrnocoObl
BusooOpazoBanus», «l'eorpapuyeckoe  BumooOpazoBaHWe TPEX  BHUJAOB  JIAHJBIIICHY,
«DKOJIOTHUECKOe BMJI000pa3oBaHME BHUJOB CHHUI, «[lomumuionasl pactenuit», «KamycTHo-
peneyHblid THOPHUIY.

Ob6opynioBanue: repdapuu pacTeHUH, KOJJIEKIIMM HACEKOMBIX, Uydesa MTULl U 3Bepeil ¢
IpUMepaMHu pa3jNyYHbIX MPUCIOCOOJIEHUH, Yydesa NTHUIl M 3Beped pa3HbIX BUIOB, Tepbapuu
pacTeHui OJIM3KUX BUI0B, 00Pa30BABIINXCS PA3IMUHBIMU CIIOCOOAMHU.

JlabopaTopHasi paboTa «BbIsiBIeHIE H3MEHUUBOCTH Y 0COOEH OTHOTO BUAAN.

JlaGopaTtopnass padora «lIpucnocoGneHuss OpraHM3MOB U HUX OTHOCHTEJbHAs
11EeJIECO00PA3HOCTH Y.




JladopaTopnasi pabora «CpaBHEHUE BUA0B [0 MOPPOIOTUIECKOMY KPUTEPHUIO».

Tema 3. Makpoasosonust 4 eé pe3yJabTaThl

Meroasl u3ydeHuss MakpolBoirouuu. llaneoHTonormdyeckue METONBl  M3YYEHMS
sBosroruy. Ilepexoanbie (opMbl U PUIOTEHETUYECKUE PSAIBI OPTAHU3MOB.

buoreorpaduueckue Meroapl wuzydenus osBononuu. CpaBHeHue ¢Giaopsl U (ayHbI
MaTEepPHKOB U OCTPOBOB. bruoreorpapudeckue obnactu 3emiau. BUIbl-3HIEMUKN U PETUKTHI.

DOMOpPHUOIOrHYECKHe U CPaBHUTEIbHO-MOP(HOIOTHYECKUE METOIbI U3YUECHHS SBOJIOIHH.
['eHeTnyeckue MEXaHU3MbI 3BOJIOLMU OHTOTE€HE3a U IOSIBICHMS SBOJIIOIMOHHBIX HOBILECTB.
I'omonornyHele U aHAJIOrMYHBIE OpraHbl. PyarmMeHTapHble opraHbl U aTaBU3Mbl. MoJIeKyIsipHO-
TreHEeTHYeCKHe, OHOXMMHUYECKHMEe ¢  MaTeMaTH4YeCKUe METOJbl  M3YUCHHsS  HBOJIOIUH.
['omonoruynsie renbl. CoBpeMeHHbIE METO/IbI TOCTPOCHHUSI (PUIIOT€HETHUYECKHX JEPEBHEB.

XPpOMOCOMHBIE MYTAllUU U 3BOJIIOIMSI TEHOMOB.

O6mme 3akoHOMepHOCTH (TIpaBWiIa) OdBOMIOUMU. [Ipunyun  cmenvl  QyHKYuUllL.
HeoOpaTtumocTs 3Bostonnu. AnantuBHas paguanus. HepaBHOMEPHOCTb TEMIIOB 3BOJIIOLMY.

JdemoHcTpaumuu

Hoptpetsi: K. M. bap, A. O. KoBanesckuii, @. Mrosuiep, 3. ['exkernb.

Tabauirel ¥ cxembl: «OUITOTEHETHYECKHM PAJ JTOMIAIN», «APXEONTEPUKCY, «3BEpO3yObIe
suiepel», «Cterouedans», «Punnodurer», «CeMeHHbIE MANOPOTHUKNY, «buoreorpadudeckue
30HBI 3emnu», «llpeiid xoHTHHEHTOBY», «PenukThl», «HauanbHble CcTaguu SMOPUOHAIBHOTO
Pa3BUTHSI TO3BOHOYHBIX KUBOTHBIX», «['OMOJIOrMYHbIE U AHAJIOTUYHBIE OpraHbl», «PyTuMeHTbI»,
«ATaBU3MBI», «XpPOMOCOMHBIE HAOOPHI ueIOBEKa W IIMMIIaH3e», «lJIaBHbIe HampaBICHUS
ABOJIIOLIUNY, «O01I1e 3aKOHOMEPHOCTH IBOJIIOLIUN.

O6opynoBaHue: KOJJICKIUHU, TepOapuu, MYJSDKM HMCKOIAEMBIX OCTaTKOB OPraHU3MOB,
MYJISKHM TOMOJIOTHYHBIX, AQHAJIOTMUYHBIX, PYAMMEHTapHbIX OPraHOB M AaTaBU3MOB, KOJUIEKLIUU
HaCEKOMBIX.

Tema 4. IIponcxoxnenue U pa3BuTHe )KM3HH Ha 3emJe

Hayunble rumores3bl MpPOMCXOXKIEHHUS >KM3HM Ha 3emiie. AOHOreHe3 M MaHCIEPMHUS.
JloHayuHble TpPEICTaBICHUSI O 3apOXKIECHUU >KU3HU (KpeauuoHu3M). ['Mmore3a MOCTOSHHOTO
CaM03apOoK/JICHUsS KU3HU U €€ onpoBepkeHue onbitamu ®. Penu, JI. Cnannanuanu, JI. [Tactepa.
[TpoucxoxaeHne KU3HU U aCTPOOUOIIOTUS.

OcHOBHBIE ATalbl HeopraHuuecko sBostonnu. [lnanerapuas (reosorndeckast) SBOJIOLUS.
XuMuyeckasi 3BOJIIOLMS. AOUOTE€HHBIM CHHTE3 OPraHWYECKUMX BEIIECTB U3 HEOPTaHUYECKUX.
OmnsiT C. Munepa u I'. FOpu. O6pazoBanue noiauMepoB U3 MoHOMepoB. KoariepBaTHas runoresa
A. W.Onapuna, runore3a mnepBuuyHoro OynpoHa Jxk. XomnzaelHa, reHeTHYecKas TUIOTE3a
I'. Ménnepa. Pubosumer (T.Yek) u rumoreza «vmupa PHK» V. T'mnbGepra. ®opmupoBanue
MeMOpaH ¥ BO3SHUKHOBEHHE ITPOTOKIIETKH.

Hctopus 3emmm u Meronsl €€ wu3ydeHus. lckomaemble OpPraHMYECKHE OCTATKH.
['eoxpononoruss u e€ wmeronsl. OTHOcUTENbHass M aOCONIOTHAsE  T'€OXPOHOJIOTHS.
['eoxpoHOIOrMYecKas Kaja: S0Hbl, 3pbl, IEPUOBI, JTIOXH.

HavanpHble Tanel oprannyeckoil 3pontonuu. [losBieHne 1 3BOIIONUS MEPBBIX KIIETOK.
Oomonuss MeTabonu3Ma. Bo3HukHOBeHHME mepBbIX 3KocucTeM. CoBpeMEHHblE MUKpPOOHBIE
OMOMIEHKM KakK aHajor mnepBbIX Ha 3emiie coobmectB. Crpomaronutsl. [IpokapuoTsl u
JYKapUOTBHI.

[Ipoucxoxaenue sykapuoT (cUMOMOTeHe3). DBOIIOIMOHHOE MPOUCXOKICHIUE BUPYCOB.
ITpoucxoxaeHne  MHOTOKJIETOYHBIX  OpPraHW3MOB. DBO3HUKHOBEHHWE OCHOBHBIX TPy
MHOTOKJIETOYHBIX OpPTraHU3MOB.

OcCHOBHBIE 3Talbl BOJNIOIMU BBICHIMX pacTeHuil. OCHOBHBIE apoMOP(O3bI pacTEeHUil.
Beixon pacrennii Ha cymy. [TosiBneHne ciopoBbIX pacTeHUI U 3aBO€BaHUE UMHU CyIId. CeMEeHHbIE
pactenus. [IpoucxoxaeHne NBETKOBBIX PACTEHUM.

OcCHOBHBIE 3Tamnbl 3BOJIOLUU XUBOTHOrO Mupa. OcCHOBHBIE apoMOp(}O3bl KUBOTHBIX.
Bengckas dayna. KemOpuiickuil B3pbIB — MOSIBICHHE COBPEMEHHBIX THIOB. [lepBble XOpI0BbIE
JKUBOTHBIE. JKU3Hb B BO/IC. DBOMIOIHUS MMO3BOHOYHBIX. [Iporcxoxkaenne aMmpuOuit U penTHIINA.




[Tpoucxoxaenne miekonuTarommx W OTUI. [lpuHIMD KitoueBoro apomopdoza. OcBoeHUe
0ECII03BOHOYHBIMH H TO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

PazBuTue xu3HM Ha 3eMiie 110 3paM U MEPHUOJIaM: apXeid, MPOTEPO30i, Maneo30il, ME3030i,
KaifHo30#. O011ast XapaKTepUCTHKA KJIMMaTa U re0JI0rHYecKux npoueccos. [losBienne u pacuser
XapaKTepHBIX OPraHU3MOB. YTlieoOpa3oBaHHUE: €ro YyCJOBHMsSI M BIMSHHE Ha Ta30BbI COCTaB
aTMochepsl.

MaccoBble BBIMUPAHMSI — SKOJOTMYECKHE KpHU3UChl mpouuioro. IlpuunHsl u ciencrBus
MacCOBBIX BbIMUpaHU. COBpEeMEHHBIH IKOJOTHUECKUI KpU3HC, ero ocobeHHoctu. IIpobiema
coxpaHeHHs OnopazHooOpa3us Ha 3emiie.

CoBpeMeHHass cUCTeMa OpraHu4ecKoro Mupa. IIpuHIUIBl K1acCu(pUKAIMU OPraHu3MOB.
OCHOBHBIE CUCTEMATUYECKUE IPYIIIBI OPIraHU3MOB.

JdemMoHcTpanuu

[optpetsl: ®. Peau, JI. Cnamnannanu, JI. Ilactep, . W. MeunukoB, A. W. OnapuH,
Jx. Xongeitn, I'. Mémnep, C. Muep, I'. FOpu.

Tabmunbl u cxeMbl: «Cxema onbitTa @. Penny, «Cxema ombita JI. [Tactepa mo n3ydeHutro
camo3apokJeHus ku3Huw», «Cxema onbita C. Mumnepa, I'. FOpu», «Jrtanbl HeopraHu4ecKon
3BOIIOLUNY, «l'eoxpoHosiornueckas mkana», «HadanpHble 3Tanbl OPraHUYECKON IBOJIFOLUNY,
«Cxema 00pa3oBaHHs DYKAPUOT IyTEM CUMOHOTeHe3ay, «CrucremMa )KUBOHM mpupoibl», «CTpoeHHe
BUpyca», «Apomopdosbl pacteHuit», «PunnoduTe», «OIHOKIETOUYHBIE BOJOPOCIH,
«MHorokneTounsle  Bogopocian», «Mxu», «llanopoTHukn», «l['0JOCEMEHHBIE PACTEHUSY,
«Opranbl IIBETKOBBIX pacTeHui», «Cxema pa3BUTHUS >KUBOTHOTO MHUPa», «ApoMopdo3bl
JKUBOTHBIX», «lIpocreitmmey, «Kumeunonosnoctusie», «llinockue yepBu», «UIEHUCTOHOTHEY,
«Pv10BI», «3emHOBOIHBIEY, «[Ipecmbikarommecs», «[Ituupy, «Miekonuratoniuey, «Pa3purtue
JKU3HU B apXEUCKON 3pe», «Pa3BUTHE XKHU3HU B NPOTEPO3OMCKOU 3pe», «Pa3BuTHE KU3HH B
Najaeo30MCcKoM pe», «Pa3BUTHE KU3HU B ME3030MCKON 3pe», «Pa3BUTHE )KU3HU B KAHHO30MCKOM
ape», «CoBpeMEHHas CUCTEMA OPraHUYECKOI0 MUPa.

O6opynoBanue: repOapu PacTeHUN pPA3NIMYHBIX OTIENIOB, KOJUICKIUM HACEKOMBIX,
BJIQKHBIE IpernapaThl >KMBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HUIJIOKOXKHX, CKEJIEThI
MO3BOHOYHBIX JKMBOTHBIX, 4yuye€ja NTUL U 3BEpeH, KOJUIEKIUMU OKAMEHEJIOCTEH, IOJIE3HBIX
HCKOIAeMbIX, MYJIS)KA OPIraHUYECKUX OCTATKOB OPIaHU3MOB.

Bupryanbnas jgaGoparopHas padora «Moaenuposanue onbiToB Mumnepa—tOpu 1o
M3YYEHHIO a0MOT€HHOT0 CUHTE3a OpPraHUYECKUX COEAMHEHUH B IEPBUYHOM aTMocdeper.

JlabopaTtopHasi pabGora «l3yyeHue M OIMCaHHE MCKOMAEMBIX OCTaTKOB JPEBHUX
OpPraHU3MOB.

IpakTnyeckass pa6ora «/3ydeHue OCOOEHHOCTEH CTpPOEHHMs pPACTEHHM pPa3HbIX
OTJIEJIOBY.

Ipakrnuyeckas padora «/3yueHne ocoOeHHOCTEN CTPOEHUS TO3BOHOUYHBIX KUBOTHBIX .
Tema S. IIpoucxoxaeHue 4ej10BeKa — aHTPONOreHe3
Pa3zpens! u 3anaun anTponosorui. MeToasl aHTPOIIOJIOTUH.

CraHoBlIEHHE TNPEACTABICHUN O MPOUCXOXKICHUU YeJIOBEKa. Penuruo3Hble BO33pEHUS.
CoBpeMeHHbIE HAYYHBIE TEOPHH.

CxoncTtBo uyenoBeka € KUBOTHBIMH. (CHCTEMaTH4eCKOE IOJIOKEHHE 4YeJIOBEKa.
CBugerenbcTBa CXOACTBAa 4YEJIOBEKa C JKMBOTHBIMU: CpPaBHHUTEIbHO-MOP(OIOrHYECcKHe,
AMOpHOTOTHYECKHE, (U3HOIOTO-OMOXUMUYECKHE, TOoBeAeHUeckrue. OTIUYMs dYeloBeKa OT
JKUBOTHBIX. [IpsIMOX0K/I€HHE M KOMIUIEKC CBS3aHHBIX C HUM NPHU3HAKOB. Pa3BUTHE TOJIOBHOTO
MO3Ta U BTOPOU CUTHAJIbHON CUCTEMBI.

JBwxyume cuiabl  (pakTopbl)  aHTpONOreHe3a: OWMOJIOTUYECKHE,  COLMANIbHBIE.
CooTHorieHre OMOJOTHYECKUX U COLUATIbHBIX (PAKTOPOB B AHTPOIIOT€HE3E.

OcHOBHBIE CTalMU aHTpoIIoreHe3a. PanHue yenoBekooOpa3Hble 00e3bsHbI (IIPOKOHCYIIHI)
Y paHHUE TIOHTUJIBI — OOIIKE TPEIKN YeIIOBEKOOOPa3HbIX 00€3bsH U JIIOJCH. ABCTPATIOIUTEKH —
JBYHOTHE MpEeAKH JroAch. YenoBek yMenblid, NEpBbIE M3TOTOBJIECHMS Opyauil Tpyzaa. Yemosek
NPSIMOXOJIALINIM 1 TepBbIN BBIXOJ JtoJel 3a mpeaensl Adpuku. Yenosek reienboeprekuii —




001Iunii MpeOK HEeaHAEPTATHLCKOTO YEJIOBEKA U YEIOBEeKa pa3yMHOT0. UenoBeK HeaH1epTalbCKUN
KaK BHJI JIIOJEH XOJOJHOTO KiIMMara. YeloBeK pa3yMHBI COBPEMEHHOIO THUIIA, IEHUCOBCKUU
YeJI0OBEK, OCBOEHHE KOHTUHEHTOB 3a npeaenamu A¢puku. [Taneorenernka u najaeoreHOMUKA.

DBOIIIOLUSL COBPEMEHHOTO uenoBeKa. EcTecTBeHHBIH OTOOp B MOMYISANMAX YEJIOBEKa.
MyrauuonHsiii npouecc u nonumopdusM. IlonynsunoHHble BOJIHBL, Apeid reHoB, Murpanus u
«a¢ ekt ocHOBATENS» B MOMYJSIIHUAX COBPEMEHHOTO YEIOBEKa.

Yenoseueckue pacel. Ilonarue o pace. bonbiime pacel: eBporneouaHas (eBpasuiickas),
aBCTPAJIO-HErPOMIHAsA (SKBAaTOpHAJIbHAs), MOHIOJIOM/IHAsA (a3uaTcKo-aMepuKaHcKasi). Bpems u
IyTH pacCcelIeHUus 4YeloBeKa Mo IulaHere. EauHCcTBO  wenoBeueckux pac.  Hayunas
HECOCTOSITENILHOCTh pacu3Ma. [Iprucrnoco0IeHHOCTh YeloBeKa K pa3HbIM YCIOBUSAM OKPYXKAroIei
cpeabl. BiausiHue reorpaduueckoil cpeabl U apeiida reHoB Ha MOPQOJIOrHI0 U (PU3HOJIOTHIO
YeJI0BEKa.

MexXauCUUIUIMHApHbIE METOAbl B (u3MuecKkoil (OMOJOrMuYecKoi) aHTPOMOIOIHH.
OBOJIIOMOHHAs ~ AHTPOIOJIOTMSI M TMaJC€OAHTPOIIOJIOTHMSI  YEJIOBEUYECKUX  IOIMYJIALHUM.
bruoconnaneHple  MCCIEAOBaHMA  IPUPOABI  4YeloBeKa.  FccinepmoBaHume — KO3BOJIIOLUU
OMOJIOrMYECKOI0 U COLMAIBHOIO B YEJIOBEKE.

JdeMoHcTpamun

Ioprpetst: Y. JdapBun, JI. Jluku, A. A. Porunckuit, M. M. ['epacumos.

Tabmuubel u  cxembl: «MeToapl aHTpOMoONOrumM», «['OJOBHOM MO3r uelloBEeKay,
«YenoBekooOpa3Hble 00€3bsiHB), «CKeNeT 4elloBeKa M CKeJeT MIMMIIaH3e», «PyauMeHTsl u
aTaBU3MbD», «JIBIKyIIME CHJIBI aAHTPOIOreHe3a», «IBOJIOLUOHHOE [PEBO UEJIOBEKay,
«ABcTpanonuTex», «4enoBek ymenblii», «4eaoBek NpsIMOXOIAIIMI, «JleHUCOBCKHUM YeloBEK»
«Heanpepransup»y, «KpomanboHusl», «lIpenknm uvenoBekay», «OTambl 3BOJIIOLUU YEIOBEKAY,
«Pace1 uenoBekay.

OO6opyioBaHMe: MYJISKM OKaMEHEJIOCTeH, MPeAMETOB MaTepUaIbHOM KyJIbTYPbl IPEIKOB
YelioBeka, penpoaykiuu (pororpaduu) KapTUH ¢ MEPOTOTUICCKIME U OMOJICHCKUMHU CIOKETaMU
IPOMCXOXKAEHUS YeloBeKa, (oTorpapuu HaxOJOK HMCKOMAEMBIX OCTAaTKOB YEJIOBEKa, CKEJIeT
YyeJlioBeKa, MOJIENb Yepera 4ejloBeKa M yeperna LIMMIaH3€, MOJIENb KUCTH YEJIOBEKa M KHUCTU
LIMMIIaH3€, MOJEIU TOPCA MIPEIKOB YEIIOBEKA.

JlabopaTopuasi padora «V3ydeHne OCOOEHHOCTEM CTpOEHMsSI CKEeJeTa YeJOBeKa,
CBSI3aHHBIX C IIPSIMOXOKICHUEM).

IIpakTuyeckasi padora «l3yueHne HKOJIOTMYECKUX aJanTaluil 4YeIOBEKay.

Tema 6. Jxosnoruss — HayKa 0 B3aMMOOTHOIICHHMAX OPraHM3MOB M HAJOPraHU3MEHHBIX
CHCTEM C OKpY Kawouei cpeaoi

3apoxaeHue U pa3BuUTHE OSKojoruu B Tpyaax A.I'ym6onsara, K. @.Pymse, H.
A. CeseproBa, J. I'ekkensi, A. Tercnu, B. H. CykauéBa. Paznenst u 3amaun skonoruu. CBsizb
DKOJIOTHH C IPYTUMU HayKaMH.

Metonapl 3xonoruu. IloneBsie HaOMOAEHNS. DKCIEPUMEHTHI B SKOJIOTMH: MPUPOJIHBIE U
nabopatopHble. MoaenupoBaHie B 3KOJIOIMA. MOHUTOPUHT OKpYXKarolleil cpesbl: JIOKAIbHBIMH,
pErHOHANIbHBIN U TJIO0AILHBIH.

3HaueHue KOJIOTUYECKUX 3HAHWM U1 YelIoBeKa. DKOJIOTMUECKOE MHPOBO33PEHHE Kak
OCHOBa CBS3€H YeEIIOBEYECTBA C MNpUpOonoH. POpMHUpOBAaHME DKOJOTUYECKOM KYyJIbTYyphl U
HKOJIOTMYECKOM IPAMOTHOCTU HACEJICHUS.

JdemMoHcTpauuu

Ioptpeter: A. I'ymbonbar, K. @. Pynse, H. A. CeBeproB, 3. I'ekkens, A. Tencnu, B.
H. Cykaués.

Tabnuuel u cxemsl: «Paznensl s3KoIoruuy, «MeToabl dKoIoruny, «CxemMa MOHUTOPUHTA
OKPYKaIOIIEeH Cpeb».

JlabopaTopHas padora «/3ydeHre METOL0B YKOJIOTHYECKUX UCCIIEIOBAHUI.




Tema 7. Opranusmbl 4 cpeia 00UTAHUSA

Okonorndyeckue (akTopel M 3aKOHOMEpPHOCTH MX JeiictBus. Kiaccudukarms
9KOJIOTHYECKUX  (akTopoB:  abuoThueckue, OWOTHYECKHE, aHTponoreHHele.  OOmue
3aKOHOMEPHOCTH JAEUCTBUs dKosorndeckux (akropos. IlpaBuno muaumyma (K. Hlnpenrens,
10O. JIn6ux). TonepaHTHOCTh. DBPUOMOHTHBIC U CTEHOOMOHTHBIE OPTaHU3MBI.

Aobnortnueckue paxTopsl. CBET KaK 3KOJOTHUECKUil pakTop. [lelicTBrue pa3HbIX y4acTKOB
COJIHEYHOT'O CIIEKTpa HAa OPraHU3Mbl. OKOJOTMYECKHE TPYyMIbl PACTEHUW M JKUBOTHBIX IO
OTHOILLIEHHUIO K cBeTy. CUrHaibHas pojib cBeTa. @oTonepuoiusm.

Temnepatypa kak skonoruyeckuil Qaxrtop. [eiicTBue TemmepaTypbl Ha OpPIraHU3MBIL.
[TolKuIOTEPMHBIE U TOMONOTEPMHBIE OPIaHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

BrnaxnocTps kak 3Kkonoruyeckuit ¢akrop. I[Ipucnocobnenuss pacTeHUil K MOAIEPKAHUIO
BojHOro Oamanca. Kiaccudukamms pacTteHuid 1O OTHOIIEHMIO K Boje. IlpucnocoOnenus
JKMBOTHBIX K U3MEHEHHIO BOJIHOT'O PEXHUMA.

Cpensl oOuTaHMs OPTaHU3MOB: BOJHAs, HA3€MHO-BO3IYIIHAS, MOYBCHHAs, TITyOWHHAs
MOJMOYBEHHAs, BHYTpHOpPraHu3MeHHas. DU3MKO-XUMHUYECKHE OCOOCHHOCTH Cpell OOMTaHus
opranu3MoB. [Iprucrnocobiaenns opranu3MoB K )KU3HU B pa3HBIX cpeiax.

buonorunueckue putmbl. BHeniHue u BHyTpeHHHE pUTMbl. CyTOYHBIE U TOJIMYHBIE PUTMBI.
[Tprcnoco0IeHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHMSIM YCIIOBUH KU3HU.

XKuznennsle ¢opmbl opranu3moB. [lonstue o xuzHeHHoil hopme. KusHenuoie Gopmbl
pacTeHMii: JAepeBbs, KYCTapHUKH, KYCTapHUYKH, MHOIOJETHHE TPaBbl, OJHOJETHHE TPAaBBI.
Kvznennole (QOpPMBI KUBOTHBIX: THUAPOOMOHTHI, TE€OOMOHTHI, a’poOUOHTHL. (coOeHHOCTH
CTpOEHUS U 00pa3a KU3HU.

buotnueckue Qakropel. Buabl OHMOTHYECKMX  B3aUMOJEHCTBUIN: KOHKYPEHLIHS,
XHUIIHUYECTBO, CUMOMO03 1 ero (opmel. [lapazutusm, xoomepars, MyTyajTu3M, KOMMEHCATU3M
(KBapTUpaHTCTBO, HaxyieOHMYecTBO). Herpoduyeckne  B3auMMOJICHUCTBHS  (TONMUYECKHUE,
dopudeckue, dadbpuyeckue). 3HaYCHHE OMOTUYCCKHX B3aUMOJCHCTBUN JUIS CYIICCTBOBAHHS
OpraHu3MoOB B cpesie ooutanus. [IpuHIUIT KOHKYPEHTHOTO UCKIIIOUEHUSI.

JdemMoHcTpauuu

Tabauirel 1 cxembl: «IKonoruyeckue GakTopbl», «CBETOBOM CIEKTP», «IKOIOTUYECKUE
TPYIIBI )KUBOTHBIX IO OTHOILIEHUIO K CBETY», « T €MIOKPOBHBIE )KUBOTHBIE», «XO0JIOAHOKPOBHBIE
KHUBOTHBIE», «Du3HONOrHYeckre aJanTaluu XHUBOTHBIX», «Cpenbl OOUTaHUS OpPraHU3MOBY,
«buonoruyeckue putMb», «KusHeHHsle GOpMbI pacTeHui», « Ku3HeHHbIE POPMBI )KUBOTHBIX,
«9KOCHCTEMA IIUPOKOIMCTBEHHOIO JiEca», «IKOCUCTEMa XBOMHOro Jjeca», «llenm nuraHus»,
«XuHuvectBoy, «Ilapasutusmy», «Konkypenuus», «Cumonosy», «KommeHcanuzmy».

Ob6opynoBanue: repOapuu pacTeHUM M KUBOTHBIX, MPHUCIOCOOJEHHBIX K BIUSHHIO
pPa3IUYHBIX  HKOJOTHYECKUX  (PAaKTOpPOB, TepOapuu  CBETOJNIOOMBBIX, TEHENIOOUBBIX M
TEHEBBIHOCIMBBIX PACTEHHH, CBETONIOOMBBIC, TEHENIOOUWBBIE W TEHEBBIHOCIUBBIE KOMHATHBIE
pacTeHust, repdapuu U KOJUIEKIIMU TETION00UBBIX, 3SMMOCTOMKHIX, MOPO30yCTOMYNBBIX pacTEHUH,
yyderga MNTUI M 3Beped, repOapuu pacTeHHWH, OTHOCAIIMXCA K TUrpopuTtaMm, KcepopuTam,
Me30(¢uTaM, KOMHAaTHbIE PAaCTEHUS ITaHHBIX TPYIII, KOJUIEKIIUHU )KUBOTHBIX, OOUTAIOIINX B PAa3HbIX
cpedax, TrepbapuM M KOJUIEKLMM pAacTeHUWH M JKUBOTHBIX, OOJaJaroIluX 4YepTaMu
MPUCTIOCOOJEHHOCTH K CE30HHBIM M3MEHEHHUSIM YCIOBUH JKM3HM, repOapuul U KOJUIEKIUHU
pacTeHU M KUBOTHBIX PA3JIUYHBIX KU3HEHHBIX (OPM, KOJUIEKLIUU KUBOTHBIX, YUACTBYIOIIUX B
pa3IMYHbIX OMOTUYECKUX B3aUMOICHCTBUSIX.

JlaGopaTopHasi padora «BpIsiBIeHHE TPUCTIOCOOICHUI OPraHU3MOB K BIIUSHUIO CBETa».

JlabopaTopHasi padora «BblsiBieHHE NPHUCIIOCOOJIEHUM OPraHU3MOB K BIIHSHHUIO
TEMIIEPATYPBI».

JlabopaTopuasi pa6ora «AHAaTOMHUYECKHE OCOOEHHOCTH pPACTEHUH M3 pa3HbIX MecCT
oOUTaHUSDY.




Tema 8. JkoJiorusi BUA0B U NMOIMYJISI UM

DKOJOTHYECKHE XapaKTePUCTUKH MOMysiiuu. [lomymsiiust kak Ouoiornyeckasi cucremMa.
Ponp HeogHOpogHOCTH cpenbl, QuU3MYecKux OapbepoB M OCOOCHHOCTEH OHOJIOTHMH BUIOB B
(GhOopMUPOBAHUN TPOCTPAHCTBEHHOH CTPYKTYPHI NOMyJisiiuii. OCHOBHBIC TIOKA3aTEIH MOMYJISIIHH:
YUCJIEHHOCTh, IUIOTHOCTh, BO3PACTHAs M IOJOBas CTPYKTypa, POXKIAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEpTHOCTb, MUTpALUS.

DKoJiornyeckasl CTpykTypa nomyssinuu. OLeHKa 4UCIEHHOCTH mnomyisinuu. JluHamuka
MOMYJISIUMU U €€ peryisiuus. buotndeckuii moreHuuan nonyysiqud. MoaenupoBaHue JUHAMHUKA
nonyisiuud. Kpusble pocta uyucineHHoctu nonyisuuu. Kpusele BbDKuMBaHMSA. Perymsus
YHUCICHHOCTU TOMYJIALUNA: poiib (PAKTOPOB, 3aBUCAIIMX W HE 3aBUCSAIIMX OT IUIOTHOCTH.
Dkonoruyeckue crpareruu BuaoB (r- u K-crparerun).

[Tonatue 00 oKojormyeckod Huiie Buaa. MectooOuTanue. MHOroMepHass MOJEIb
skosornueckor Humu Jx.M. Xatunncona. Pazmepsl skomornueckoi Humd. [loreHumnanbHas u
pean30BaHHas HULLIH.

Bun xak cucrema nomynsauuii. Apeansl BUAOB. BHUIBI M UMX KU3HEHHBIE CTpPATErHH.
DKOJIOTUYECKUE IKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEJICHUSI W MHUIpaluil JKUBOTHBIX. bHOIOrMYeckne HHBA3HU
Yy>KEPOJIHBIX BUIOB.

JdeMoncTpamun

[optper: Ix. . XaT4nHCOH.

TabGauirel ¥ cxeMbl: « IKOJOTHUECKHIE XapaKTePUCTUKH MOMYIiun», «II[pocTpancTBeHHAs
CTPYKTypa mnonyiasauun», «Bo3pacTHple mnupamMuasl nomysiun», «CKOpOCTh 3aceieHus
MOBEPXHOCTU 3€MJIM PA3IU4YHBIMU OpraHu3zMamm», «Mojenb 3kosorudeckod Humm Jx.
N. XarunHconay.

O6opynoBanue: repOapuy paCTeHU, KOJIEKINN )KUBOTHBIX.

JlaGopaTopnas padora «lIprucnocoOneHns ceMsH pacTeHHI K PacCEICHUIO.

Tema 9. DKoJ10THA CO00MIECTB. IKOJOTHIECKHE CHCTEMBI.

CooOmiectBa opraHu3MoB. buoiueHos u ero crpykrypa. CBsi3u MeXAy OpraHU3MamH B
OHOLICHO3E.

Okocuctema kak oTkpbiTag cuctema (A. JIx. Tencnu). ®DyHKUMOHANBHBIE OJIOKU
OpPTaHU3MOB B JKOCHUCTEME: MPOAYIEHTHI, KOHCYMEHTHI, peayleHThl. Tpoduueckue YpOBHHU.
Tpoduyeckue nenu u ceru. Abuornyeckue O610ku 3kocucteM. [1ouBBI M HIIBI B 3KOCHUCTEMAX.
KpyroBopoT BEHIECTB U MOTOK 3HEPTUU B IKOCUCTEME.

OcHoBHBbIE ITOKa3aTean 3KocucTeMbl. buomacca u npoaykius. OK0JI0rHYecKrue MUPaMuIbl
qrcen, OMoMacchl U SHEPTUU.

Jlunamuxa 9KOCUCEM. Kamacmpodghuueckue nepecmpouxu. Dnykmyayuu.
HanpaBnenHsie 3aKOHOMEpHBIE CMEHBI COOOIIECTB — CYKIEcCHH. [lepBUYHBIE W BTOpPUYHBIC
CYKIIECCUM W WX TPUYUHBI. AHTPONOTEHHBIE BO3JEHCTBHUS Ha Ccykieccuu. KimmakcHoe
coobuiectBo. bropasHooOpa3ue M MoJHOTa KPYroBOpOTa BELIECTB — OCHOBA YCTOHYMBOCTHU
COO0O0I1IECTB.

[IpupoHbIe SKOCUCTEMBI. JKocucmemvl 03€p U peK. IKocucmemvl Mopel U OKeaHos.
DKocucmemvl myHOp, 1ecos, cmenetl, nyCmvlHb.

AHTpONIOTE€HHBIE 3KOCUCTEMBI. Arposkocucrema. ArporeHo3. Paznmuuusa Mexay
AHTPOIIOTEHHBIMH Y TIPUPOTHBIMU YKOCHCTEMAMH.

Yp6oskocucremsl. OCHOBHBIE KOMIIOHEHTHI ypOoakocHcTeM. ['opoackas ¢uopa u dayHa.
CunanTponuzanus ropojckoi ¢ayHbl. buosnornueckoe M  XO3SHCTBEHHOE 3HAuY€HHUE
arpo’KOCHUCTEM U YPOOIKOCUCTEM.

3akoHOMEpPHOCTH  (OPMHUPOBAHUS  OCHOBHBIX  B3aUMOJICMCTBHUA  OpPraHWU3MOB B
sKocucTeMax. Ponv kackaonozo sghghexkma u 6ud08-30upuxamopos (Kiouegvix 6udos) &
@yHrkyuonuposanuu sxocucmem. IlepeHoc SHEPTruu 1 BEIIECTB MEX/1Y CMEKHBIMU IKOCUCTEMaMHU.
YCTOHYMBOCT OpPraHU3MOB, NOMYJISLIUA W IKOCUCTEM B YCIOBUAX ECTECTBEHHBIX U
AHTPOIOT€HHBIX BO3JICHCTBUM.




Mexanuzmvl  8030eticmeus  3a2pA3HEeHUll  pasHblX MUN08 HA  CYOOP2AHUZMEHHOM,
OpP2aHUBMEHHOM, NONYIAYUOHHOM U  IKOCUCHEMHOM YPOBHAX, OCHOBbl IKOIOSUHECKO20
HOPMUPOBAHUS AHMPONOSEHHO20 6030elicmausi. MeTogoI0orusi MOHUTOPUHIAa €CTECTBEHHBIX U
AQHTPOIIOTEHHBIX IKOCHUCTEM.

JdemoHcTpaumuu

Hoptper: A. Ix. Tencnu.

Tabauiel u cxembl: «CTpyKTypa OMoLIeH03a», « IKOCUCTEMA IIUPOKOIUCTBEHHOTO JIECa,
«DJKocucTemMa XBOHHOro Jeca», «DyHKIHMOHAIBHBIC TPYMIBl OPraHU3MOB B HIKOCHCTEMEY,
«KpyroBopor BemectTB B 23kocucteMey», «llenu nuTaHus (macTOMINHAS, JIETPUTHAS)»,
«DKOJIOTHYECKas MMUpaMUIa YHCeT», «IKOJIOTHUECKas MupamMuia OnoMacce», «IKOJIOTHUECKas
nupamujia suepruny», «OdpazoBanue 6onotay, «llepBuunas cykueccus», «BocctanoBienue jieca
1ocJIe MmoXKapay, «IKOCUCTEMa 03epay, «ATpoueHo03», «KpyroBopoT BeIecTB U MOTOK SHEPTUH B
arporieHose», «IIpumepsl ypooskocuctem».

Ob6opynoBanue: repdapu pacTeHUi, KOJUICKIIMH HACEKOMBIX, dydesa ITHUIl U 3BEpeH,
repOapuu KylIbTYPHBIX U JUKOPACTYLIUX PACTCHUI, aKBAPUYM KaK MOJIENIb SKOCUCTEMBI.

IIpakTuyeckas padora «/3yueHue u onucanue ypO0o3KOCUCTEMBIY.

JlaGopaTopuas pa6ora «/3yueHue pazHo0Opa3ust MEJIKMX TOYBEHHBIX YWICHUCTOHOTHUX B
Pa3HBIX KOCHCTEMAX.

IKcKypeusi «IKCKypeHsl B TUIIMYHBINA OuoreoneHo3 (B 1yOpaBy, Oepe3HsK, elbHUK, Ha
CYXO/JI0JIbHBIN MM IOWMEHHBIN YT, 03€p0, 00JI0TO)».

IKCKypeusi «IKCKYpCHs B arpOIKOCUCTEMY (Ha IOJI€ WM B TEINIMYHOE XO3SHCTBO)».
Tema 10. Buocdepa — rinodanbHas 3KocucTeMa

buocdepa — obmennanerapHas o0onouka 3emid, TlIe CYHIECTBYET WM CYIECTBOBAIA
)u3Hb. PasButne npencrasieHuii o bnocdepe B Tpynax J. 3tocca. Yuenue B. 1. BepHanckoro o
ouocepe. O6mactu 6uochepsl u e€ cocra. JKupoe BemecTBo Ouocdeps! U ero GyHKIUU.

3aKOHOMEPHOCTH cyIecTBOBaHuUs Onocdeprbl. OcobeHHOCTH OHOChEph! KakK TI00anbHON
sKocucTembl. JluHamuuyeckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BemecTB U
OMOreoXMMHUECKHE LUKIIBI (Yriiepoa, a30Ta). PUTMHUUHOCTD sBJIEHUH B OUochepe.

3onanbHOCTH OMochepsl. [lonsTue o 6mome. OcHOBHBIE OMOMBI CYIIN: TYHIPA, XBOIHBIE
jeca, CMEIIaHHbIe W IIMPOKOJIMCTBEHHBIE JIeca, CTEIH, CAaBaHHBI, ITYCTHIHH, TPOIIMUYECKHUE Jieca,
BbICOKOTOphsi. Kitumar, pacTUTENbHBIN U KUBOTHBIH MUP OMOMOB CYILH.

CtpykTtypa U (QYHKIUS KUBBIX CHCTEM, OIlEHKAa HMX PECYpCHOTO TMOTEHIMaIa W
O6rochepHbIX QYHKIUI.

JdemMoHcTpanuu

Ioprpetsl: B. U. Bepnaackuii, 3. 3rocc.

Tabnuubl u cxemsl: «I'eocdeps 3emnny, «KpyroBopot azorta B mpupozae», «Kpyrosopot
yriepojaa B mpupoje», «KpyroBopor kuciopoaa B npupozae», «KpyroBopot BoJsl B IPUPOAE»,
«OcHoBHBIE OMOMBI cyny, «Knumatudeckue nosica 3emnny, «Tyaapay, «Tairay, «CMmenianHbIi
necy, «lllupokonucTBeHHBIN ecy, «Cremnby, «CaBanHay, «[lycToiHgy, «Tponuyeckuit gecy.

ObopynoBanue: repoapuu pacTeHU pa3HbIX OMOMOB, KOJUIEKITUH >KHBOTHBIX.

Tema 11. YestoBek M OKpYKaIIas cpeaa

DKOJIOTHYECKUE KpU3UCHI W UX TpUYUHBL. BoszneilcTBue denmoBeka Ha Ouocdepy.
3arpsi3HeHue BO3AyIIHOM cpenbl. OXpaHa Bo3yxa. 3arpsa3HeHne BoAHOH cpebl. OXpaHa BOJHBIX
pecypcoB. Paszpymenne moussl. OxpaHa MMOYBEHHBIX pecypcoB. MI3MeHeHne KiinMara.

AHTpPONIOTEHHOE BO3JIEHCTBME Ha PpACTUTEIbHBIN W KMBOTHBIK Mup. Oxpana
PacTUTENHFHOTO U KUBOTHOTO MUpa. OCHOBHBIE MPUHIIMIIBI OXpaHbI TPUPOAbl. KpacHble KHHUTH.
Oco60 oxpansiembie npupojansie Tepputopun (OOIIT). boranndeckue caapl U 300JI0THYECKHE
MapKH.

OcHOBHbBIE TPUHLUIBI YCTOMUMBOTO pa3BUTHUS YeJIOBEUECTBA U NMPHUPO bl PalmonanbsHoe
PUPOJIONOIL30BAaHUE M COXpaHEHHe OHOoJoru4eckoro paszHooOpazus 3emuu. OOmue
3aKOHOMEPHOCTH TJI00aIbHBIX 3KOJOIMYECKUX Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOTO KpHU3HCca
U €T0 BEPOSITHBIE ITOCIIE/ICTBUSI.




Pa3BuTHe METOJOB MOHMTOPMHTa pPAa3BUTUS ONACHBIX TEXHOTEHHBIX MPOIECCOB.
Cucmemnvle uccnedosanus nepexooa K pecypcocbepezaioujell U KOHKYPEHMOCHOCOOHOI
anepeemuxke. buonozuueckoe paznoobpasue u douopecypcol. Hayuonanvrvle ungopmayuonmvie
cucmemyl, obecneuusarouwue 00CmMyn K UHGOpMAyuu no COCMOAHUIO OMOENIbHLIX 6U008 U
axocucmem. OCHOBbI dKOpeadburumayuy IKOCUCmem U cnocooo8 Hopbovl ¢ OHUONOBPENCOEHUAMU.
Pexoncmpykyus mopckux u HazemMHuvix 9KOCUCEM.

JdemoHcTpauuu

Tabmuuel u  cxembl: «3arpsi3HeHHE aTMOcdepbl», «3arps3HeHue TruaApocheps,
«3arps3HeHue no4Bsh», «[lapHUKOBBIA 3P PerT», «Oco00 OXpaHseMble TPUPOIHBIE TEPPUTOPHUL,
«Mopenu ynpasisieMOro MUpa».

O6opynoBanue: pororpaduu oxpaHseMbIX pacTeHUHN U )KUBOTHBIX KpacHol kauru Poccuiickoi
®enepaunn, KpacHON KHUTH PErHOHA.




IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 BHOJIOI'MH HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHUS OO0YyYarOUUMHUCS
IpOrpaMM CpeaHero o01iero o0pa3oBaHus: JUYHOCTHBIE, METAIIPEAMETHBIE U IIPEIMETHBIE.

B cTpyKType JTMYHOCTHBIX PE3yabTaTOB OCBOCHHUS MPOrPAMMBI 10 OMOJIOTUH BBIIACICHBI
CIIEAYIOIIME  COCTAaBJIAIOIIME: OCO3HAHUE OOy4YalOUIMMHCA  POCCHHCKOM  Ipa)JIaHCKOH
UJCHTUYHOCTU — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIBHOCTH M CaMOOIIPEAEIEHUIO,
Hanuyue momueéayuu K OOy4eHUIO OWOJIOTHM, yenenanpaeieHHoe pazeumue BHYTPEHHUX
yOeXAeHUI JIMYHOCTU HAa OCHOBE KJIIOYEBBIX LIEHHOCTEH M MCTOPUUYECKUX TPAJAULUNA pa3BUTHS
OMOJIOTMYECKOTO 3HAHUS, 20MOBHOCMb U CNOCOOHOCMb OOYUYAIOIIUXCSl PYKOBOJCTBOBAThCS B
CBOEM  JEATENIBHOCTH  LI€EHHOCTHO-CMBICIIOBBIMM ~ yYCTAHOBKAaMH, IPUCYLIUMH  CHUCTEME
Ouosnornyeckoro  oOpa3oBaHUs, Haluuyue NPABOCO3HAHUS ~ DKOJOTMUECKOW  KYIbTYpHI,
cnocobHoCcmu cmasums UEIN U CTPOUTH SKU3HEHHBIE I1JIaHBI.

JIMYyHOCTHBIE Pe3yIbTaThl OCBOCHHUS MPOTrPaMMbI 0 OMOJIOIMH JIOCTUTAIOTCS B €MHCTBE
yueOHOW M BOCIUTATENbHON JEATEIbHOCTU B COOTBETCTBUM C TPAJAUIIMOHHBIMH POCCUHCKUMU
COLIMOKYJIbTYPHBIMHM, UICTOPUYECKUMHU U yXOBHO-HPABCTBEHHBIMH LICHHOCTSIMH, IIPUHATHIMHU B
oOuiecTBe MpaBUJIaMH U HOPMaMH IOBEAEHUS M CIIOCOOCTBYIOT IpoleccaM CaMOIIO3HAHUS,
CaMOBOCIIUTaHUS U CaMOPAa3BUTHsI, Pa3BUTHsI BHYTPEHHEW MO3MLMH JIMYHOCTH, IIATPUOTU3MA U
YBa)XEHUSI K 3aKOHY U IPaBOIOPSIKY, YEJIOBEKY TpyJda M CTaplIeMy IOKOJEHHUIO, B3aUMHOIO
yBaKEHMs, OEpe)KHOr0  OTHOIIEHUS K  KYJIbTYPHOMY  HACIEIUI0 M TpaJulMsIM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEH Cpee.

JIMYHOCTHBIE pe3yJbTaThl OCBOCHHUS yUeOHOro npeaMeTa «buonorusy A0IKHbl OTpakaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLINXCs PYKOBOJICTBOBATHCS C(OPMHPOBAHHON BHYTPEHHEH
NO3ULUEN JIMYHOCTH, CHCTEMOM LIEHHOCTHBIX OpHEHTalUil, IO3UTHUBHBIX BHYTPEHHHX
yOexaeHU, COOTBETCTBYIOUIMX TPAJAULMOHHBIM LIEHHOCTSIM  pPOCCHIICKOro  oOIIecTBa,
paclIupeHre KU3HEHHOTO OIbITA U ONbITA AEATEIBHOCTH B IIPOLIECCE PEAN3ALMU OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATEIbHOMN 1€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaxaaHcKoOro BOCIIUTAHUS:

c(OpPMUPOBAHHOCTh TIPAXAAHCKOW TO3MIMM OOy4yaroumlerocss Kak akTUBHOTO U
OTBETCTBEHHOT'0 4WJIeHa POCCUICKOIr0 O0IIECTBa;

OCO3HAHHE CBOUX KOHCTHUTYLMOHHBIX IpaB M 0OsS3aHHOCTEH, yBa)K€HHWE 3aKOHa U
IIPaBOIIOPSIIIKA;

TOTOBHOCTb K COBMECTHOM TBOPYECKOM AESITEILHOCTU MPHU CO3/IaHUU YUYE€OHBIX MPOEKTOB,
pelieHMM  y4yeOHBIX M IO3HABAaTENbHBIX  3ajlay, BHIIOJIHEHUH  OMOJOTHYECKUX
9KCIIEPUMEHTOB;

CIOCOOHOCTh  OIPENENIATh COOCTBEHHYIO IO3UIMIO [0 OTHOLIEHHWIO K SIBJICHHUIM

COBPEMEHHOM KU3HU U OOBSICHSTH €€;
YMEHUE Y4YMThIBaTb B CBOHUX JIEHCTBUSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJIEH C pa3HbIMH YOEXKACHUSIMH, KYJIbTYPHBIMH IIEHHOCTSIMH H
COLIMAJIbHBIM I0JIOKEHUEM;
FOTOBHOCTb K COTPYJHHYECTBY B IIPOLIECCE COBMECTHOTO BBIMOJIHEHHUS Y4YEeOHBIX,
[IO3HABATENbHBIX M MCCIEN0BATENIbCKUX 3a]ad, YBaKUTEIBHOIO OTHOLIEHUS K MHEHHIO
OTIOHEHTOB P 00CYX/IE€HNH CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOT0 COJIEPKAHUS;
TOTOBHOCTb K TYMaHUTapHO! U BOJIOHTEPCKOM IEATEIBHOCTH;
2) MATPHUOTHYECKOI0 BOCIIMTAHUSI:
C(OPMHPOBAHHOCTh  POCCUMCKON  Tpa’KAAHCKOM  HMJIEHTHMYHOCTH, MaTPUOTU3MA,
yBaXKEHHsI K CBOEMY HapoJy, YyBCTBa OTBETCTBEHHOCTU mepen PonuHoii, ropaoctu 3a
CBOM Kpal, cBOWO PoauHy, CBOM sA3BIK U KYJIbTYpY, I[POLUIOE U HACTOsALIEE
MHOTI'OHAIIMOHAJIBHOTO Hapoja Pocecuwm;



[ICHHOCTHOE OTHOIIEHHE K TPHPOAHOMY HACJIEAWI0O W MaMATHUKAM IPUPOJBI,
nocTrxkeHusM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/E;
CIIOCOOHOCTh OIIEHMBATh BKJIQJ POCCHHCKHX YYEHBIX B CTAHOBJICHHE W pa3BUTHE
OMoNOTHH, IOHUMAHUS 3HAYCHUSI OMOJIOTHH B TIO3HAHMU 3aKOHOB MPHPOBI, B )KU3HU
YeJI0BeKa U COBPEMEHHOTO OOIIECTBA;
uaeiiHas  yOeKIEHHOCTh, TOTOBHOCTh K CHyXeHHI0 W 3amute (OTtedecTsa,
OTBETCTBEHHOCTH 3a €ro cyas0y;

3) MYyXOBHO-HPaBCTBEHHOTO BOCIIUTAHUS:

OCO3HaHME AYXOBHBIX IIEHHOCTEH POCCHICKOTO HAPOAA;
c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBEACHUS;
CIIOCOOHOCTH OLICHUBATh CUTYAIIMIO U IPUHUMATh OCO3HAHHBIE PELICHUS, OPUCHTUPYACH
Ha MOpPaJbHO-HPABCTBCHHBIE HOPMBI ¥ LIEHHOCTH;0CO3HAHHE JIMYHOIO BKJIAZa B
MOCTPOEHHUE YCTOHYNBOTO Oy IyIIero;
OTBETCTBEHHOE OTHOIICHHE K CBOMM DOAWTENISIM, CO3JaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOTO MPHHATHS LEHHOCTEH CeMEeWHOW KMU3HU B COOTBETCTBUH C TPAJAUIMSIMU
HaponoB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETHYECKOEC OTHOIICHUE K MHPY, BKIIOYasi 3CTETUKY ObITa, HAYYHOTO M TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, TPy, OOIIECTBEHHBIX OTHOLICHUIA;

MOHUMAHUE IMOIMOHATIBHOTO BO3JICHCTBUS KHBOM MTPUPOJIBI U €€ IICHHOCTH;

TOTOBHOCTh K CaMOBBIPD&KCHHIO B PAa3HBIX BHIAX HCKYCCTBA, CTPEMIICHHE IPOSBIATH
Ka4ecTBa TBOPUYECKOI JTMYHOCTH;

5) pu3nyeckoro  BocnHuTaHUS, (OPMHPOBAHHS  KYJBTYPHl  30pPOBbS W
IMOIUOHAIBLHOTO 0J1aroNoJIyusi:

MOHUMAaHHUE U peaTn3alysl 3JJ0pOBOTO 1 0€30MacHOro 00pasa KHU3HH (30pOBOE MMUTAHHE,
COOJTIO/ICHUE TUTMCHUYECKUX MPABUI M HOPM, COAIAHCUPOBAHHBINA PEKHUM 3aHSATHIA U OTIbIXA,
perymsipHas (u3nveckas aKTHBHOCTb), OEpEKHOTr0, OTBETCTBEHHOTO U KOMIICTEHTHOTO
OTHOUICHUS K COOCTBEHHOMY (DU3UYECKOMY U TICUXHYECKOMY 3JI0POBBIO;

NOHUMAHUE IEHHOCTH MpPaBWJI HHIMBHUIYAJBHOTO M KOJUISKTHBHOTO 0€30IacHOTO
TIOBE/ICHUSI B CHUTYAIUSIX, YTPOXKAIOIINX 3/0POBBIO U )KU3HU JIFOJICH;

OCO3HaHHE IMOCJIEACTBUI M HENPUSATHS BPEIHBIX MPUBBIYEK (YIMOTPEOJICHHUS aIKOTOoJs,
HapKOTHUKOB, KYpEHHUS);

6) TPya10BOT0 BOCIIMTAHUSI:

TOTOBHOCTB K TPY/ly, OCO3HaHHE [IEHHOCTH MacTepCTBa, TPYIOI00HE;

TOTOBHOCTh K AaKTUBHOW  JEATENBHOCTH  TEXHOJOTMYECKOW W COIMAIbHOU
HAINpPaBJICHHOCTH, CIIOCOOHOCTh WHHMIMHPOBATh, TUIAHUPOBATh M CAMOCTOSTEILHO BBITIOJHATH
TaKyIo 1ESTEIBbHOCTB;

MHTEpEC K pa3inyHbIM chepaM mpodecCHOHANBHON JeATEIbEHOCTH, YMEHUE COBEPIIAThH
OCO3HaHHBIN BBIOOp Oyaymield mTpodecchd W Pealn30BBIBATh COOCTBEHHBIC IKM3HEHHBIC
IUTAaHBI;TOTOBHOCTh U CIIOCOOHOCTh K 0Opa30BaHUIO U CaMOOOpPa30BAHUIO HA MPOTSKEHUU BCel
KH3HU;

7) IKOJIOTUYECKOTO BOCTIUTAHUSI:

9KOJIOTMYECKH I[eJIecO00pa3HOe OTHOIICHNE K PUPO/Ie KaK UCTOYHHKY JKU3HU Ha 3eMiie,
OCHOBE €€ CyIIIeCTBOBAHUS;

MIOBBIIIICHUE YPOBHS SKOJOTMYECKOH KYJIbTYpBL: MPHOOPETEHHE ONbITAa TUIAHWPOBAHMUS
MOCTYTIKOB M OIIEHKH MX BO3MOXHBIX MMOCIICICTBUH JUIS OKPYXKAIOIIEH CPEJIbI;

OCO3HaHME TII00aJIBHOTO XapaKTepa 3KOJIOTUIECKUX MPOOIIEM U ITyTeH UX PEeLICHUS;

CIIOCOOHOCTh MCIIOb30BaTh MPHOOPETAEMbIC TPH U3YUCHUN OMOJIOTHH 3HAHHS M YMEHHUSI
NPy pelieHuH TpoOiieM, CBSI3aHHBIX C PAalMOHAIBHBIM MPUPOIOIOIB30BaHUEM (COOIIOACHUE
NpaBUI MOBEJCHUS B MPHUPOJIC, HAIPABICHHBIX HAa COXPAHEHUE PABHOBECHS B DKOCHCTEMaX,
OXpaHy BUJIOB, SKOCUCTEM, Ouochepsl);



AKTMBHOE HENpPUATHE NEHCTBUM, MPUHOCAIIMX BPEI OKPYKAIOWIEH MPUPOAHON cpene,
YMEHHUE MPOTHO3MPOBATH HEOJIArONPHUATHBIE YKOJIOTUYECKUE MOCIECACTBHS MPEANPUHUMACMBIX
JICUCTBUI U MPEIOTBPAILATh HX;

HaJu4ue PAa3BUTOIO SKOJOTMYECKOIO MBINUICHUS, JKOJIOIMYECKOM KYJIbTYPBI, OIIbITA
JEATEIbHOCTH  SKOJOTMYECKOM HAIpaBICHHOCTH, YMEHHsS PYKOBOJCTBOBATHCSI HMH B
[IO3HABATEJIbHONW, KOMMYHMKAaTUBHOW M COLMAIbHOM IIPAKTUKE, IOTOBHOCTHM K YYacTHIO B
MPaKTUYECKOU JeATEIbHOCTH SKOJIOTHUECKOW HAIPaBICHHOCTH;

8) HeHHOCTH HAYYHOTI'0 TIO3HAHUS:

c(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAyKM M OOLIECTBEHHOW IPaKTUKH, OCHOBAaHHOIO Ha JAMAJore KYJIbTYp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTa B MOJIUKYIBTYPHOM MUDE;

COBEPILIECHCTBOBAHUE A3BIKOBOM U YNTATEIBCKOM KYJIbTYPBI KaK CPEJCTBA B3aUMOCHCTBHS
MEXAY JIOJIbMU U ITO3HAHMS MUDA;

MOHUMAaHHE CreHU(pUKUA OMOJOTUM KaK HayKd, OCO3HaHHs €€ poiu B (OPMHPOBAHUHU
paloOHaIbHOIO HAYYHOT'O MBIIUICHHUS, CO3/JaHUU LIEJIOCTHOTO Mpe/ICTaBIeHHsI 00 OKpYyKaroleM
MHUpEe KaK O eIMHCTBE NPUPOABI, 4YeIOBEeKa U oOmecTBa, B MO3HAHUU NPUPOIHBIX
3aKOHOMEPHOCTEH U peleHuu MpodIeM COXpaHeHUs! IPUPOTHOTO PAaBHOBECHS;

yOeKIEHHOCTh B 3HAYMMOCTH OMOJIOTHHU /ISl COBPEMEHHON IHUBUIIM3AIMU: 00ECTICUCHUS
HOBOTO YpPOBHSI Pa3BUTHS MEIUIMHBI, CO3JaHUE MEPCIEKTUBHBIX OMOTEXHOJOTHUH, CIIOCOOHBIX
pelarh pecypcHble MpoOaeMbl pa3BUTHUS YEJIOBEUYECTBA, IIOUCKA MyTEH BBIXOJA U3 TI100aIbHbBIX
9KOJIOTHYECKUX MPOoOJieM 1 o0ecrieueHus nepexoaa K yCTOWYMBOMY Pa3BUTHIO, PAIUOHATILHOMY
UCTIOJIB30BaHUIO TIPUPOIHBIX PECYPCOB B (HOPMUPOBAHHUIO HOBBIX CTAH/IAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B MOJYYCHUH OMOJOTUYECKUX 3HAHUI B IEJISX MOBBIIMICHUS OOIIeiH
KYJIbTYpPbl, €CTECTBEHHO-HAay4YHOH TIpPaMOTHOCTH, KaK COCTAaBHOM 4YacTH (PYHKIMOHAIbHON
rPaMOTHOCTH O0y4aroumxcs, GopMUpyeMoil Mpu U3y4eHur OHOJIOTHH;

IIOHUMAaHHE CYHIHOCTHM METOJOB IIO3HAHHWs, MCIOJb3yEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIB30BAaTh TMOJydyaeMble 3HaHUs JJs aHauu3a W OOBSCHEHUS SIBICHUUN
OKpYXKAloIIero MUpa M HPOUCXOJAIIMX B HEM H3MEHEHUHN, yMEHME JejaTh O0OOCHOBAHHBIE
3aKJIIOUYEHUsI Ha OCHOBE HAy4YHBIX (DAKTOB M HMEIOIIMXCS [AHHBIX C LENbI0 TMOTYYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CAMOCTOSITENIBHO HCIOJb30BaTh OMOJOTHMUECKUE 3HAHMS JUIS peIIeHUs
po0JieM B peasbHBIX )KM3HEHHBIX CUTYAlIMSIX;

OCO3HaHUE LIEHHOCTH HAYYHOH AEATEIBHOCTH, TOTOBHOCTb OCYIIECTBIATH IIPOEKTHYIO U
HCCIIEN0BATENBCKYIO IESITENbHOCTh HHIMBUIYAIBHO U B TPYIIIIE;

TOTOBHOCTh U CIOCOOHOCTh K HENpPEphIBHOMY OOpPa30BaHUIO M €caMOOOpa3oOBaHUIO, K
AKTUBHOMY TIOJYYEHHIO HOBBIX 3HAaHUN 10 OHOJOTMU B COOTBETCTBHUH C JKU3HEHHBIMU
NOTPEOHOCTAMM.

METANPEIMETHBIE PE3YJIbTATBI

MertanpeameTHble pe3ynbTaThl OCBOCHUsI yueOHOro mnpenMera «buosorus» BKIIOYAIOT:
3HaYMMble Ui (OPMHPOBAHUS MMPOBO33PEHMs] OOYYAIOIIMXCS  MEKIUCUUIUIMHAPHBIE
(MeXnpeaMeTHbIE) OOIIeHaAYYHbIE TOHATHS, OTPAXKAIOIINE [IEIOCTHOCTh HAYYHON KapTUHBI MUpa
U cnenu(uKy METOA0B MMO3HAHMS, UCIIOIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPTHS,
SBJIEHUE, TPOLECC, CHUCTEMa, HAay4HbIM (akT, MPUHIMUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCClieloBaHUe, HaONI0/eHNe, U3MEpEeHUe, HKCIEPUMEHT U JIpyTue); YHHBEpCalbHbIe
yueOHbIe JeiCcTBUS (T03HAaBAaTEIbHbIE, KOMMYHUKATUBHBIE, PETYISTUBHBIE), 00ECIEUNBaIOIINE
¢dopmupoBaHre (YHKIHOHAIHLHONM I'PAaMOTHOCTH M COLMAIbHONW KOMIETEHIIMH OOY4YarolInXCs;
CHOCOOHOCTh oOyuaromuxcst HCII0JIb30BaTh OCBOEHHBIE MEXIUCUUIIIMHAPHBIE,
MHUPOBO33pPEHUYECKHE 3HAHMS W YHHBepCaJbHble y4deOHbIe JEHCTBHS B IIO3HABATEILHOM U
COIIMAIbHON ITPAKTHKE.



B pesynpraTe m3ydeHuss OHOJOTMM Ha YpOBHE CpeAHEro ooOmero oOpa3oBaHUS Y
oOyudaromierocsi OyayT copmupoBaHBl MO3HABATEIbHBIC YHUBEpCAIbHBIC yUeOHBIE NEHCTBUS,
KOMMYHHKATHBHBIC YHHBEpPCAJIbHBIC YUYeOHBIC [EHCTBUS, PpETYISTUBHBIC YHHBEPCAJIbHbBIC
y’-Ie6HBI€ Z[ef/'ICTBI/HI, COBMECTHAasA ACATCIIBHOCTD.

MertamnpeaMeTHbIe pe3yJIbTaThl OCBOSHHUS MPOrPaMMBI CPETHEro OO0IIero oOpa3oBaHUs
JIOJIKHBI OTPAXKATh:

OBi1ajieHNe YHMBEPCAIBLHBIMH YU€OHBIMH MO3HABATEIbHBIMH J1€HCTBUSIMU:

1) 6a3oBbIe JOrHYeCKHe TeHCTBHUS:

CaMOCTOSITENTLHO (DOPMYITHPOBATh M aKTyaJIM3MPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

WCIOJIb30BaTh TIPU OCBOCHUM 3HAHWUU NPUEMBI JIOTMYECKOTO MBIIUICHHS (aHAIN3a,
CHHTE3a, CpaBHEHMS, KiacCU(pUKAIMU, OOOOIICHHS), paCKphIBaTh CMBICT OHOJOTHUYECKHX
MOHSITHI (BBIICATH HX XapaKTEPHBIE MPU3HAKH, YCTAHABIIUBATE CBSI3H C APYTUMHU TOHITHSIMH);

OTIPENeNIATh 1EMH NEATSILHOCTH, 3ajiaBas MapaMeTpbl U KPUTEPUH WX JIOCTHIKCHUS,
COOTHOCHUTH PE3yIbTAaThl ACATEILHOCTHU C TIOCTABICHHBIMU IICIISIMU;

UCIIOJIb30BaTh OHOJIOTUYECKUE TMOHATUS Il OOBSICHEHUS (PAKTOB W SIBICHUU KHUBOMN
TIPUPOJIBI;

CTPOUTH JIOTUYECKHE PACCYXJCHUS (MHIYKTUBHBIC, JCAYKTUBHBIC, II0 aHAJOTHH),
BBISBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEYHS B PACCMATPUBAEMBIX SBJICHHSIX, (POPMYIUPOBATH
BBIBOJIbI M 3aKJIFOUCHHS,

MPUMEHSITh CXEMHO-MOJICTILHBIC CPEIICTBA IS MPEACTABICHUS CYINIECTBEHHBIX CBS3CH U
OTHOILIECHUIA B M3y4aeMbIX OHOJIOTMYECKHX OOBEKTaX, a TAKXKE IMPOTUBOPEYHMU Pa3HOrO Poja,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIMOHHBIX HCTOYHUKAX

pa3pabatTbIBaTh IUIaH PEHICHUS MPOOJIEMBI C YIETOM aHATN3a HMMEIOIIMXCSl MaTEPUATBHBIX
¥ HEMaTEePUATBHBIX PECYPCOB;

BHOCHUTh KOPPEKTHBBI B JCATEIBHOCTh, OICHUBATh COOTBETCTBUE PE3YJIbTATOB IIEIISIM,
OIICHUBATh PUCKH TOCIICICTBUN JACSITSILHOCTH,

KOOPJIMHUPOBaTh M BBINOJHATE PabOTy B YCIOBUSIX PEATBbHOrO, BUPTYaJIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX TPOOIIEM.

2) 6a30BbIe HCCJIEN0BATEILCKHE A€l CTBUSA:

BIIa/IETh HABBIKAMU Y4eOHO-MCCIEI0BATENbCKON U MPOEKTHOW AESITeNbHOCTH, HABBIKAMH
paspenieHus mpodIieM, CITOCOOHOCTRI0O M TOTOBHOCTBIO K CaMOCTOSITEIIbHOMY TIOMCKY METOJIOB
pelIeHus MPAKTHYECKHX 3a7a4, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB MO3HAHUS;

WCIOJIb30BaTh PAa3JIMYHBIC BHJBI JCATCILHOCTH IO TOJYYEHHIO HOBOTO 3HAHUS, €ro
MHTEPIIPETAIMU, TPEOOPa30BaHUI0 U MPUMEHEHHUIO B yYEOHBIX CHUTYallMsIX, B TOM YHUCIE MPHU
CO3IaHUH YYCOHBIX M COI[HATBHBIX TPOSKTOB;

(hopMHUPOBATh HAYYHBIN TUI MBIIIJICHUS, BIAJAETh HAYYHON TEPMUHOJIOTHEHN, KITFOUEBBIMU
MOHSTHSIMA M METOJIaMU;

CTaBUTHh U (POPMYIHPOBATH COOCTBEHHBIC 33aJaud B OOpa30BaTEIbHON AEATENBHOCTH U
YKU3HEHHBIX CUTYaITUsX;

BBISIBJISTh TPUYUHHO-CIEJCTBEHHBIE CBS3M UM aKTyalU3UpOBaTh 3aJadyy, BBIABUTAThH
TUIIOTE3Y €€ pelIeHus, HAXOIUTh apIyMEHTBI [T J0Ka3aTelIbCTBA CBOMX YTBEPKICHUH, 3a/1aBaTh
napaMeTpsl U KPUTEPUU PEIICHHUS,

aHAJIM3WPOBATh TIOJyYEHHBIC B XOJAC pEIICHHS 3a7add Pe3yJbTaThl, KPUTHICCKU
OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCIIOBUSX;

JaBaTh OIEHKY HOBBIM CHTYAI[UsIM, OIICHUBATh IPUOOPETEHHBIN OITBIT,

OCYIIECTBIIATH 1IEJICHANPABICHHBIA MOUCK MEpPEeHOca CPEJCTB U CIIOCOOOB JCHCTBUS B
poeCCHOHAIBHYIO CPENY;

yMeTb TIEPEHOCHTh 3HAaHWSA B T[IO3HABATEIbHYI0O M  MPAKTHYECKyl0 o0yactu
KU3HEICATCIIEHOCTH;



YMETbh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00sacTei;
BBIIBUTATh HOBBIC WJCH, MpEMJararb OPUTHHAIBHBIC TOIXOABl M PEIICHHS, CTABHUTH
po0JIeMBbI U 3a/1a4H, JOMYCKAIOUINe aJbTePHATUBHBIC PEIICHUS.

3) pabora ¢ ungopmanmei:

OPHEHTUPOBATHCS B PA3IMYHBIX MCTOYHMKAX MH(MopMaiuu (Tekcre yueOHOro mocodus,
HAYYHO-TIOMYJISIPHOM JHUTeparype, OMOIOTHYECKUX CIOBApAX U CIPABOYHHKAX, KOMITbIOTEPHBIX
0a3ax naHHBIX, B VIHTepHeTe), aHATU3UPOBAaTh HH(POPMALMIO Pa3IUYHBIX BHIOB U (HopM
MPEJICTaBICHUSI, KPUTUUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTD;

(dbopMynIHpOBaTh 3ampochl M MPUMEHSTH Pa3IMYHBIE METOABI MPHU TOUCKE U OTOOpe
Ounonoruueckoi nHGopMaIuu, HEOOXOAUMOI! J1J1s BHIIIOJIHEHUS YYEOHBIX 3a/1a4;

npuoOpeTaTh OMBIT UCIOJIB30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHIA,
COBEpIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIOJIb30BAHUS PA3IUYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAJIbHYIO (OpPMY TPEACTABICHUS OHUOIOTUYECKON
uHpopmanuu (cxemsl, TpaduKu, AHarpaMMbl, TaOJIUIIBI, PUCYHKH U JPYTOE);

UCTOJIb30BAaTh HAYYHBIA S3bIK B KAayeCTBE CPEJCTBa IpU paboTe ¢ OHMOIOTHYECKOM
uH(popMalel: NPUMEHITh XUMUYECKUe, PU3NYECKUEe U MaTeMaTH4YeCKHe 3HAKU U CHMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKIATYpY, HCIOJIb30BaTh H MPEoOpa3OBBIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HATJISTHOCTH;

BJAJIETh HAaBBIKAMHM pPACIO3HABAaHHMA W 3alIUTHl MHPOpPMAUWH, HHGOPMAITMOHHON
0€30MacHOCTH JTUYHOCTH.

OBiajgeHune yHMBepPCAJIbHBIMH KOMMYHHMKATHBHBIMH A€l CTBUSIMU:

1) o6menne:

OCYIIECTBIISTH KOMMYHHUKAIIMH BO BCEX c(epax )KU3HH, aKTUBHO y4acTBOBATh B JHAJIOTE
WIH JUCKYCCUU TIO CYLIECTBY OOCYKIaeMoil TeMbl (YMEHHUE 3a/JaBaTh BOIPOCHI, BHICKA3bIBAThH
CYXKJEHHUSI OTHOCUTEJIbHO BBINOJHEHMSI Npe/ylaraeMoi 3aJaud, Y4YWUThIBaTb WHTEPEChl U
COTJIACOBAHHOCTD MO3ULIUI APYTUX YUACTHUKOB TUAJIOTA WIH TUCKYCCHH);

pacrno3HaBaTh HeBepOallbHbIE CpeACTBa OOIIEHHS, MOHMMATh 3HAUEHUE COLHUAIbHBIX
3HAKOB, MPEANOCHIIOK BOZHUKHOBEHUSI KOH(DIUKTHBIX CUTYallul, yMETh CMATYaTh KOH(IUKTHI U
BECTH MEPErOBOPHI;

BIIQJIETh PA3IMYHBIMH CIIOCOOAMH OOIIEHUS U B3aUMOJEUCTBHS, MOHMMATh HAMEPEHUS
JIPYTUX JIOAEH, MPOSBIATh YBAXKUTEILHOE OTHOLIEHHE K COOECeIHUKY U B KOPPEKTHOH (opme
bopMyITUpOBaTH CBOM BO3PAXKECHHUS;

pa3BEPHYTO M JIOTUYHO M3JaraTh CBOIO TOYKY 3PEHHUS C MCIOJIB30BAHUEM SI3BIKOBBIX
CPEJICTB.

2) cOBMeCTHAS 1eSITeJIbHOCTD:

MOHUMATh U UCTOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U UHIUBUIYATbHONU pabOTHI MPU
pelieHny OMOoJoTu4ecKor mpobsieMbl, 000CHOBBIBATH HEOOXOAUMOCTh IPUMEHEHUS TPYIIOBBIX
(dbopM B3aMOAEUCTBUS NPH peLLICHUH y4eOHOM 3a1auu;

BBIOMpATh TEMAaTUKY M METO/bl COBMECTHBIX JECUCTBUN C YUETOM OOIIMX HMHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4IE€HA KOJUIEKTHBA,

NPUHUMATh LE€JIM COBMECTHOM JI€ATENbHOCTH, OPraHU30BbIBaTb M KOOPJIMHUPOBATH
JIEUCTBUA 110 €€ TOCTUKEHUIO: COCTABIIATH IUIAH IEUCTBUN, PACTIPEAEIISTE POJIU C YYETOM MHEHUM
Y4aCTHUKOB, OOCYXKIaTh pe3yJIbTaThl COBMECTHON pabOThI;

OILICHUBATh KaU4eCTBO CBOETO BKJIA/Ia U KAKIOTO YYaCTHUKA KOMAH/IbI B OOIINIA pe3ynbTatT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npeasiaraTh HOBbIE MPOEKTHI, OLIEHUBATh MJEU C MO3ULMK HOBU3HBI, OPUTHHAIBLHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIATh IO3UTUBHOE CTPATETMYECKOE IIOBEACHHME B PA3JIMYHBIX CHUTYalMsIX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITH MHUIIMATHBHBIM.



Ogy1ajeHNe YHHBEPCAJIbHBIMHU PeryJsiTHBHBIMH 1eCTBUAMM:

1) camoopranmu3anms:

UCIOJb30BaTh OMOJIOTMYECKUE 3HAHUS JJs BBIABICHUSA IPOOJEM M HX peIIeHUs B
KU3HEHHBIX M YUE€OHBIX CHUTYaIHsX;

BbIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUH 1IeJIEBbIE U CMBICJIOBBIC YCTAHOBKU B CBOUX
JEHUCTBUSX M IOCTYIKAX II0 OTHOLICHHUIO K >KMBOW IIPUPOAE, CBOEMY 3I0POBBIO U 310POBBIO
OKPYXKaIOIINX;

CaMOCTOSITENIHO OCYILECTBIISATh TMO3HABATEIbHYIO AEATEIBHOCTD, BBIBIATH MPOOJIEMBI,
CTaBUTb U (OPMYJIHUPOBaTh COOCTBEHHBIE 3aJa4d B O0Opa30BATENbHOW JESITEIBHOCTH U
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITEJILHO COCTaBJISITh IUIAH PELIEHUs IPOOIEMbI C YUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U IIPEIIOYTEHUN;

JlaBaTh OLIEHKY HOBBIM CHUTYalLUsM;

pacupsATh paMK1 Y4eOHOTO IPEMETa Ha OCHOBE JIMYHBIX MPEANIOUTCHUN;

Jies1aTh OCO3HAHHBIN BBIOOD, apIyMEHTUPOBATh €0, OpaTh OTBETCTBEHHOCTb 3a PELLCHUE;

OLIEHUBATh MIPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBATh (POPMUPOBAHUIO U IPOSIBICHUIO IIUPOKON 3PYIUIIMU B Pa3HBIX 00JaCTIX
3HaHUN, TOCTOSTHHO MOBBILIATh CBOM 00Pa30BaTEIbHBIN U KYJIbTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:
JlaBaTh OLICHKY HOBBIM CHUTYyallMsIM, BHOCHUTb KOPPEKTHBBI B JE€ATEIbHOCTb, OLICHUBATH
COOTBETCTBUE PE3YNIbTATOB LENIAM;

BJIa/IETh HAaBbIKAMU II03HABATEIbHOM pe(IeKCUU KaK OCO3HAHMSI COBEPILAEMBIX JAEHCTBUN
U MBICJIUTEJIBHBIX MIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHHM, HCIOIB30BATh MPUEMBI pedIieKCUU
JUISL OLICHKU CUTYaI[H, BIOOpAa BEPHOTO PELICHMUS;

YMETb OLICHUBAaTh PUCKHA U CBOEBPEMEHHO IIPUHUMATD PELLIECHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTUBBI U apT'yMEHTBI IPYTUX IIPH aHAINU3€E PE3yIbTaTOB ACATEIbHOCTH;

4) mpuHsiTHE ce0s U IPYTUX:
IIPUHUMATD ce0sl, IOHMUMasi CBOU HEJOCTaTKU U JIOCTOMHCTBA;
IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPHU aHAINU3€E PE3YNIbTaTOB AEATEIbHOCTH;
IIPU3HABATH CBOE MPAaBO U MPABO JPYTUX Ha OIIMOKHY;
pa3BUBaTh CIIOCOOHOCTh IOHUMATh MUP C MO3UIMU JAPYroro 4eJ0BeKa.

IMPEJIMETHBIE PE3YJIBTATDBI

[IpenMeTHbIe pe3ynbTaThl OCBOCHHS cojepxaHus ydeOHoro mpeamera «buonorus» Ha
yriyOoJIEHHOM YPOBHE OPMEHTHPOBAHBI Ha o0ecriedeHne MpoPpuiIbHOTr0 00yIeHHUsT 00yUYaroOUXCs
6unonoruu. OHU BKJIIOYAIOT: crienupuyecKue s OMOJI0TUN HayuHble 3HAHUS, YMEHUS U CIIOCOObI
JENCTBUI IO OCBOEHUIO, MHTEPIIPETAIIMHM M TPeoOpa30BaHUIO 3HAHHM, BUABI ACSITEILHOCTH IO
MOJIYYCHUIO HOBBIX 3HAaHUW M MX MPUMEHEHHUIO B PA3JIMYHBIX YYEOHBIX, a TaK)K€ B PEATbHBIX
JKU3HEHHBIX cuTyauusx. [IpeameTHbie pe3yiabTaThl IPEACTABICHBI 10 TOJaM U3YUEHUSI.
[IpeameTHBIE pE3ynbTaThl OCBOCHUS ydueOHOro mpenmera «buonorus» B 10 kaacce NOMKHBI
OTpaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUN O MECTE M POJIM OMOJIOTHU B CUCTEME €CTECTBEHHBIX HAYK, B
(GhOopMUPOBAHNUN €CTECTBEHHO-HAYYHOW KapTHHBI MUPA, B TO3HAHUH 3aKOHOB IIPUPOIBI M PEIICHUH
po0JIeM pallMOHATIEHOTO TPUPOIOTIOIL30BAHMS, O BKIIAJIE POCCUUCKUX U 3apYyOCIKHBIX YUEHBIX B
pa3BUTHE OHOJIOTHH;

BIIQJICHUE CHUCTEMON OMOJOTMYECKHX 3HAHWH, KOTOpas BKJIIOYAET: OCHOBOIIOJIATAIOIINE
OMOJOTUYECKHEe TEPMHUHBI U TIOHATUS (PKWU3Hb, KJIETKAa, OpPraHW3M, MeTaboJu3M, TOMEocCTas,
CaMOPETYJISIHS, CAMOBOCIIPOU3BEICHUE, HACIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U PAa3BHUTHE),
Ouonoruueckue Teopuu (kinerounas Teopus 1. 1lIBanna, M. llneiinena, P. Bupxosa,
XpOMOCOMHasi Teopusi HacieacTBeHHocTH T. Moprana), yuenus: (H. W. BaBunoBa — o nentpax
MHOT000pa3usl ¥ MPOUCXOKIACHUS KYIbTYPHBIX PACTCHHI), 3aKOHBI (€AMHOOOpa3us MOTOMKOB



MEPBOro MOKOJIEHHUS, paclIeINIEeHUs, YUCTOThI TaMeT, He3aBUCUMOr0 HacieaoBanus . Mennens,
TOMOJIOTUYECKUX PSZOB B HaciencTBeHHOW wu3MmeHunBoctu H. W. BaBunoBa), NpUHIUIIBI
(KOMILZIEMEHTapHOCTH );

BJIaJICHHE OCHOBHBIMU METOJIaMH HAY4YHOTO MO3HAHUS, UCIIOIb3YEMbIX B OMOJIOTUYECKUX
HCCJIEIOBAHMSIX KUBBIX 00BEKTOB (OMHCAaHUE, U3MEPEHUE, HAOII0IeHIE, SKCIIEPUMEHT);

YMEHHUE BBIJCIATh CYHIECTBEHHBIC MPU3HAKH: BHPYCOB, KJIETOK MPOKAPUOT U FyKApHOT,
OJIHOKJICTOYHBIX U MHOTOKJIETOYHBIX OpraHM3MOB, B TOM uucCle OakTepuid, rpuOOB, pacTEeHUH,
JKUBOTHBIX U UYEJIOBEKA, CTPOCHUS OPTaHOB U CHUCTEM OPTaHOB PACTEHHIA, )KUBOTHBIX, YEIOBEKA,
MIPOLIECCOB KU3HEACITEIbHOCTH, MPOTEKAIOIINX B OpraHU3MaX pacTEHUH, KUBOTHBIX U YeJIOBEKa,
OMOJIOTUYECKHX MPOLIECCOB: 0OMEHA BEeIIeCTB (MeTabo0IM3M), IPEeBpaILEeHHUs SHEPTHH, OPOKEHHUS,
aBTOTPO(HOTO U TeTePOTPO(HOT0 TUMIOB MUTAHUS, POTOCHHTE3a U XEMOCUHTE3a, MUTO03a, Meiio3a,
ramMeToreHesa, IMOpuUoOreHesa, MOCTAMOPHOHAILHOTO pa3BUTHA, Pa3MHOXKEHHH,
WHAMBUAYAIbHOTO pa3BUTHUsI OpraHu3Ma (OHTOreHe3a), B3aMMOJEWCTBUS T'€HOB, IeTepo3uca,
UCKYCCTBEHHOT'O 0TOOPA;

yYMEHHE YCTaHaBJIMBATh B3aMMOCBSI3M MEXAY OpraHOUJaMH KJIETKH U UX (QYHKIUSIMHU,
CTPOEHHEM KJIETOK Pa3HbIX TKaHEH M UX (QYHKUUSMH, MKy OpraHaMy U CUCTEMaMH OPTraHOB Y
pacTeHuid, >KMBOTHBIX U 4YellOBEKa M MX (YHKIHUSIMH, MEXKIYy CHCTEeMaMHU OPraHoB U HX
GYyHKIMAME, MEXKIy dTalaMd OOMEHA BEIIECTB, ATAallaMH KIIETOYHOTO IHKJIA M YKU3HEHHBIX
[UKIOB OPraHM3MOB, JTallaMd ASMOPUOHAILHOTO PpA3BUTHS, TEHOTUIIOM U (DEHOTHIIOM,
¢deHoTumnom u (hakropamu Cpesl OOUTAHUS;

YMEHHE BBISBISATh OTIIMYUTENbHBIE MPU3HAKH JKUBBIX CHUCTEM, B TOM YHUCJIE PACTEHHUIA,
KHUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOIUE APT'YMEHTHI, OMOJIOTHYECKYI0 TEPMUHOIOTHIO U
CHUMBOJIMKY JIJIS TOKA3aTeIbCTBA POACTBA OPTaHU3MOB Pa3HBIX CUCTEMATHYECKUX TPYIIIL;

YMEHHE pelIaTb OWOJIOTUYECKUE 3aJauM, BBISBISATH MPUUUHHO-CIEACTBEHHBIE CBS3H
MEXKTy UCCIIEyeMBbIMU OMOJIOTMYECKIMH TPOLIECCAMU U SBJICHHUSIMH, JIEJIATh BBIBOIBI M IPOTHO3BI
HA OCHOBaHMH MOJTYYECHHBIX PE3YIbTaTOB;

YMEHHUE BBINOIHATH JIAOOPAaTOPHBIE W MPAKTHYECKUE PaOOTHI, COOIIOAATH MpaBHia MpU
paboTe ¢ yueOHBIM U JIaOOpaTOPHBIM 000PYAOBAHUEM;

YMEHHE BBIABUTaTh THIIOTE3BI, IMPOBEPSATH HX OSKCIEPUMEHTAIBFHBIMU CPEICTBAMH,
bopMynupys 1eNb UcCeI0BaHNs, aHATM3UPOBATh MOJYUYECHHBIE PE3Y/IbTaThl U JIeNIaTh BHIBOJIBI,

YMEHHE y4acTBOBaTh B y4EOHO-HCCIIEOBATEIHCKON paboTe Mo OMOJIOTHH, SKOJOTUU U
MeIUIHe, MPOBOAMMON Ha 0a3e HIKOJBHBIX HAyYHBIX OOLIECTB, W MYOJIMYHO MPEACTaBIATH
MIOJTy9YCHHBIC PE3YIIbTAThl HA YICHUYECKUX KOH(DEPEHIHIX;

YMEHHUE OILIEHWBAaTh JSTHUYECKUE AacCMEKThl COBPEMEHHBIX HCCIeIOBaHUNH B 00JacTu
OWosornu W MenWIUHBI (KJIOHHPOBaHHWE, HMCKYCCTBEHHOE OIUIOJOTBOPEHHE, HAlpaBIEHHOE
U3MEHEHHE TeHOMa U CO3/[aHHe TPAHCTEHHBIX OPraHU3MOB);

YMEHHE OCYIIECTBISATh OCO3HAHHBIN BBIOOp Oyayiel npoeccuoHaNbHON e TeIbHOCTH
B o0nactu OHMOJOrMM, MEAWLUHBI, OMOTEXHOJOIMM, BETEpPUHAPUHU, CEIBCKOrO XO35HCTBa,
NUIIEBOW TMPOMBIIUICHHOCTH, YIJIYOJSITh TIO3HABAaTEeNbHBI WHTEpEC, HAINpaBICHHBI Ha
OCO3HAHHBII BBIOOpP COOTBETCTBYIOIIEH Hpodeccud U NPOAOCIDKEHHE OHOJIOTHYecKOro
00pa3oBaHus B OpraHU3aIMgX CPEIHErO MPOPECCHOHAIIBHOTO U BBICIIETO 00pa30BaHMS.

[IpenMeTrHble pe3ynpTaThl OCBOeHUs ydeOHoro mnpenmera «buonorus» B 11 knacce
JOJIKHBI OTPaXKATh:

c(OpPMUPOBAHHOCTH 3HAaHUN O MECTE U POJIK OMOJIOTUU B CHCTEME €CTECTBEHHBIX HAyK, B
(OopMHpPOBAaHUN COBPEMEHHON €CTeCTBEHHO-HAyYHOW KapTHHBI MHpAa, B MO3HAHWU 3aKOHOB
IPUPOJBI U PEUICHUH HKOJIOTUYECKUX MPOOJIEM YeIOBEUeCTBa, a TaKKe B PELIEHUU BOIPOCOB
PaLMOHATIBHOTO IPUPOIOTIONIE30BAHMS, U B (POPMUPOBAHUH LIEHHOCTHOTO OTHOLIEHHUS K IPUPOJIE,
o0LIeCTBY, YeNOBEKY, O BKJIAJ€ POCCHUHCKUX M 3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BHUTHE
OHOJIOTHH;



YMEHHE BJIaJIeTh CUCTEMOI OMOJIOrMYECKUX 3HAHHM, KOTOpas BKIIIOYAET OINpeNeIeHUs U
MOHMMAaHUE CYIIHOCTH OCHOBOTIOJATAIONMX OWOJOTHYECKUX TEPMUHOB W TOHATHHA (BHI,
JKocucTtema, Ouocdepa), Oumomornueckue Teopun (dBosoIMOHHAs Teopust Y. JlapBuHa,
CUHTETHUEeCKass Teopus 3Boirouun), yueHus (A. H. CeBepuoBa — 0 IyTAX M HalpaBICHUSX
sBostonnu, B.U. Bepnanckoro — o 6uocdepe), 3akoHbl (reHeTHuueckoro paBHoBecus Jx. Xapau
u B. BaitabOepra, 3apoasimeBoro cxoactea K. M. bapa), npaBuna (mMunumyma FO. JIuGuxa,
9KOJIOTUYECKON MUPaMUIbI SHEPTHH ), TUIIOTE3bI (TunoTe3a «mupa PHK» V. I'unbepra);

YMEHHUE BIaJE€Th OCHOBHBIMM METOJAaMU HAyYHOI'O TO3HAHUS, HCIOJIb3YEMbIMU B
OMOJIOTUYECKHX KCCIEAOBAHUAX JKUBBIX OOBEKTOB W 3KOCHUCTEM (OMHMCAaHHUE, H3MEpPEHUE,
HaOJI0JICHUE, SKCIIEPUMEHT), CIOCOOaMHU BBISIBJICHUS W OLICHKH AHTPONOTEHHBIX M3MEHEHUU B
PUPOJIE;

YMEHHUE BBIACHATh CYIIECTBEHHbIC NPHU3HAKU: BHUJIOB, OMOTEOIEHO30B, SKOCHCTEM U
ouoceppl, CTaOMIM3UPYIONIETO, MABIXKYIIETO U Pa3pbIBAIOLIET0 €CTECTBEHHOro 0TOopa,
JIONATPUUECKOTO U CUMIIATPHUYECKOTO BHI000pA30BaHUSA, BIUSHUS JABWKYIIUX CHII SBOJIIOLIUN
Ha reHO(OH] MONYJISIUHU, NPUCIOCOOIEHHOCTH OPraHU3MOB K cpele OOUTaHus, YyepeloBaHUs
HaIpaBJIEHUH 3BOJIIOLUH, KPYTOBOPOTA BEIIECTB U IIOTOKA YHEPIHH B SKOCUCTEMAX;

YMEHHE YCTaHABIMBATh B3aUMOCBI3U MEXIY MPOIECCAMH HBOJIOLMHU, JBHKYIIUMU
CHUJIaMHU aHTPOIIOT€HEe3a, KOMIIOHEHTAMU Pa3JIMYHBIX SKOCUCTEM M TMPHUCIOCOOIECHUSAMH K HUM
OpPraHU3MOB;

YMEHUE BBISBIISATh OTJIMUYUTEIbHBIC IPU3HAKHU )KUBBIX CUCTEM, TPUCTIOCOOJICHHOCTh BUJIOB
K cpene oburtaHusi, aOUOTHUECKUX M OMOTHMUYECKUX KOMIIOHEHTOB 3KOCHCTEM, B3aUMOCBSI3Ei
OpraHU3MOB B COOOLIECTBAX, aHTPOIOI€HHBIX U3MEHEHU B AKOCHCTEMAaX CBOEH MECTHOCTH;

YMEHHE UCIOJIB30BaTh COOTBETCTBYIOIUE APT'YMEHTHI, OMOJIOTHYECKYI0 TEPMUHOIOTHIO U
CUMBOJIUKY [UIsl JOKa3aTelIbCTBA pOJICTBA OPraHM3MOB pa3HbIX CHCTEMaTUYECKUX TIpYIII,
B3aMMOCBSI3M OPraHU3MOB M Cpeibl OOUTaHUs, €IMHCTBA YEIOBEYECKUX pac, HEOOXOAMMOCTHU
COXpaHEHMsI MHOrooOpaszusi BUAOB M 3KOCHCTEM KaK YCIIOBUSI COCYLIECTBOBAHUS IMPUPOAbI U
YeJI0BEUeCTBA;

yMEHHE pelaTh OWOJIOTMYECKUE 3a/aud, BBIABISATH MPUYMHHO-CIIEIACTBEHHBIE CBSI3U
MEX1y UCCIIETyeMbIMU OMOIOTUYECKUMU MTPOLIECCAMHU U SIBICHUSMU, A€NaTh BHIBOJIBI M TPOTHO3BI
Ha OCHOBAHMH MOJTYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIMONHITH Ja00paTOpHbIE U MpakTU4Yeckue padoThl, cOOM0IaTh MpaBuiIa MpU
pabote ¢ yueOHBIM U JIa0OPATOPHBIM 00OPYI0BAHUEM;

YMEHUE BBIABUTAaTh THUIIOTE3bl, NPOBEPATh HX HKCIEPUMEHTAJIbHBIMU CpPEJICTBAMH,
bopMynupys LeNb UCCIIeI0BaHus, aHAIM3UPOBATh MTOJIyYE€HHbIE PE3YJIbTAThl U JIeJ1aTh BBIBOIBI,

YMEHHE y4acTBOBaTh B y4eOHO-HMCCIEI0BATEIbCKOW paboTe Mo OMONIOTHH, SKOJOTHUU U
MEIUIIMHE, MPOBOAUMON Ha 0a3e MIKOJIBHBIX HAyYHBIX OOIIECTB, M MYOJMYHO MPEICTaBIATH
MOJTy4YeHHBIEC PE3YIbTAThl HA YYCHHUECKUX KOH(PEPEHIIUSX;

YMEHHE OLIEHUBATh THUIOTE3bl W TEOPUH O TMPOUCXOKIACHUHM KU3HMU, YEJOBEKa U
YeNOBEUYEeCKHX pac, O MPUYMHAX, MOCIEACTBUAX U CIMOCO0aX MPEAOTBpAIIEHUS TII0OATBHBIX
U3MEHEHUH B 6uocdepe;

YMEHHE OCYILECTBIISATh OCO3HAHHBIN BHIOOP OyAyIleil mpodeccnoHanbHOM AeITeTbHOCTH
B o0mactu OWOJNOrMM, DKOJOTUH, MPHUPOAONOIB30BAHUS, MEIULUHBI, OHOTEXHOJOTHUH,
MICUXOJIOTHH, BETEPUHAPUU, CEIHCKOTO XO3SAHUCTBA, MUIIEBON IMPOMBIINIIEHHOCTH, YIIyOIsaTh
MO3HaBaTEJIbHBIA HHTEPEC, HAPABIICHHBIN Ha OCO3HAHHBIN BEIOOP COOTBETCTBYIOIICH Mpodeccuu
U MIPOJOJDKEHHE OMOJIOTHYECKOr0 00pa30BaHMs B OpraHU3alMIX CPeIHEro NpoghecCuoHaIbHOIo
Y BBICIIETO OOpa30BaHUs.



TemaTHuyeckoe NVIAHUPOBAHUE

10 KJIACC
Ne ‘ KoJjuuecTBo yacos |
I /;1 HaumeHoBaHue pa3/iejioB U TEM NPOTrPAMMBbI Beero Kontpoabnbie| IIpakruyeckue
padoThbI padoThI
‘1 HBI/IOJ‘IOFI/IH KaK HayKa Hl H H ‘
‘2 H}KI/IBHe CUCTEMBI M UX U3YYCHHE HZ “ H |
‘3 HBI/IOJ‘IOFI/IH KIIETKU HZ “ ||0.5 |
‘4 HXI/IMI/I‘ICCKaH OpraHu3anus KJICTKU HlO “ “1 |
‘5 HCTpoeﬂne 1 GYHKIUU KIETKU H8 “ “2 |
‘6 HO6M€H BEILECTB U NIPEBPALICHUE SHEPTUH B KIICTKE H9 H Hl ‘
7 II:I;;TJIIfez[CTBeHHa;{ uHpopManus U peanu3anys e€ B 9 05
‘8 H)KI/BHeHHLIi/'I LUK KJIETKH HG H Hl |
‘9 HCTpOGHI/Ie U (YHKIIMH OPTaHU3MOB Hl? H Hl.5 ‘
‘10 HPa3MH0>KeHI/IG U pa3BUTHE OPraHU3MOB H8 H Hl.5 ’
11 ['eHeTHKa — HayKa O HACJICIICTBEHHOCTH U H3MEHYMBOCTH 2 05
OpPraHu3MOB

‘12 H3aKOHOMepHOCTI/I HAaCJIEICTBEHHOCTH HlO H Hl ‘
‘13 H3aKOHOMepHOCTI/I M3MEHYNBOCTH HG H Hl ’
‘14 HF CHETHKA YeJI0BEeKa H3 H H0.5 ’
‘15 HCCJ‘ICKHI/IH OpraHu3MOB H4 H “1 |
‘16 HBI/IOTGXHOJ‘IOFI/I}I U CHHTETHUYecKasi OMOIoTHs H4 H || |
‘17 HPe3epBH06 BpeMs Hl H || |
(OBILIEE KOJIMYECTBO YACOB 10 IIPOTPAMME 102 |8 13 |




11 KJIACC TemaTnyeckoe NJIaHMPOBaHHUE.

KoJsimyecrBo yacoB ‘ DJIEKTPOHHBIE
Ne HaumeHoBaHue pa3iesioB M TeM (uudposBbie)
n/n NMPOrpamMMbl Bcero Konrpoabnubie [TpakTuyeckue oOpa3oBaTe/ibHbIE
padoThI padoThI pecypeb
1 3apox/IeHue U Pa3BUTHE 3BOITIOIIMOHHBIX 4
IpeJICTaBICHUI B OMOJIOTHU
‘2 ”MI/IKpoaBomouH;I u e€ pe3yJbTaThl H14 H HZ ||
‘3 ”MaKpoaBomouHﬂ U e€ pe3yabTaThl H6 H H ||
4 [TpoucxoxaeHre U pa3BUTHE KU3HH Ha 15 15
3emiie '
‘5 ”HponcxomueHHe YeJIOBEeKa — aHTPOTIOTeHE3 HlO H Hl H
DKOJIOTUsl — HayKa O B3aUMOOTHOILIEHUSIX
6 |opraHM3MOB M Ha/IOPraHU3MEHHBIX CUCTEM C ||3 0.5
OKpYy>Karollen cpenon
‘7 ”OpraHmMm U cpefia 00uTaHus H9 H Hl.5 ||
‘8 ”3KOJIOFI/I$I BUJIOB U TIOMYJISIIAN H9 H H0.5 H
9 DKoJ0rus CoO01IECTB. DKOIOIMUECKHE 12 05
CUCTEMBI '
‘10 HBnocq)epa — r106anbHast IKOCUCTEMA HG H H ||
‘ll ”quIOBeK U OKpY’Kalolllasl cpesia HG H H H
‘12 ”PesepBﬁoe BpeMsI H8 H H H
OBILIEE KOJIMYECTBO YACOB I1O
I[MTPOT'PAMME 10210 75




IHOYPOYHOE INNTAHUPOBAHME 10 KJIACC

n/n

Tema ypoka

‘ KoJsimyecTBo 4yacoB

Bcero

KonTpoanb
HbIE
padoThI

IIpakTn4
ecKue
padoThI

DJIeKTPOHHbIE HH(POBBIE
o0pa3oBaTe/IbHbIE pecypchl

buosnorus xak KOMIUIEKCHAsI HayKa U KaKk
4acTh COBPEMEHHOI'0 00LIECTBa

buomunorexa LIOK
https://m.edsoo.ru/7f41c292
POII (10 kmacc)
https://resh.edu.ru/subject/5/10/
MDBII(10 xmacc)
https://uchebnik.mos.ru/catalogu

g?aliases=lesson_template,video

lesson,video&subject_program
ids=31937278&class_level ids
=10,11

JKuBbIC CHCTEMBI U MX CBOMCTBA

bubmmnoreka [IOK
https://m.edsoo.ru/7f41c292
POUI (10 xmace)
https://resh.edu.ru/subject/5/10/
MDOIII(10 xmacc)
https://uchebnik.mos.ru/catalogu

g?aliases=lesson_template,video

lesson,video&subject _program
ids=31937278&class_level ids
=10,11

HYPOBHeBaH OopraHu3alnys )XKUBbIX CUCTCM

|

Hcropust OTKPBITHS U U3YUEHUSI KIIETKH.
Kiterounas reopus

MeToabl MOJIEKYJIIPHON U KIETOUHON
6uonorun. [Ipaktuyeckas padora «M3yuenue
METO/I0B KJIETOUHOWU OMOJIOTUU
(xpomatorpadusi, anexTpodopes,
nuddepeHImaIbHOe HeHTpU(yrupoBaHue,
[TLIP)»

0.5



https://m.edsoo.ru/7f41c292
https://resh.edu.ru/subject/5/10/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11
https://m.edsoo.ru/7f41c292
https://resh.edu.ru/subject/5/10/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11

Ne
n/n

Tema ypoka

KoauuecTBO

yacoB

Bcero

KonTpoanb
HbIe
padoThI

IMpakTuy
ecKHe
padoThI

DJIeKTpOHHbIe U (POBbIE
o0pa3oBaTe/IbHbIE pecypchl

XMMHYECKUHN COCTAB KJIIETKU

bu6nmoreka [IOK
https://m.edsoo.ru/7f41c292

POII (10 kmacce)
https://resh.edu.ru/subject/5/1

0/
MDBUI(10 kiacce)
https://uchebnik.mos.ru/catal

ogue?aliases=lesson templat

e,video lesson,video&subject

program ids=31937278&cl

ass level ids=10,11

MHHepaanme BCIICCTBA KJICTKHU, UX
OHoJIoruyecKas pOJib

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

Opranuyeckue BelecTBa KJISTKU — OeJIKU.
JlaGopaTopHas pabora «O0Hapyx)eHue
OCIIKOB C TIOMOIIBI0 KAYECTBEHHBIX PEAKIINI)

0.5

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

CsoticTBa, ki1accudukanus u GyHKuuu
0€eJIKOB

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

10

Opranuyeckue BelecTBa KIeTKH —
YTJIEBOJBI

Bubnumoteka LLOK
https://m.edsoo.ru/863e6870

Ypok "HeopraHuyeckume
coeanHeHUA KNeTKu. Yrnesoabl
n amnuapbl. PerynapHole n
HeperynapHble buononmmepsb!"
(P3LL)
https://resh.edu.ru/subject/less

on/5397/start/283870/

11

OpFaHI/I‘leCKI/Ie BCIICCTBA KJICTKHU — JIMIIUbI

1

Bubnunoteka LLOK
https://m.edsoo.ru/863e6870

Ypok "HeopraHunyeckue
CoeMHEHMA KNeTKW. Yrnesoapl
n annuapl. PerynsapHoie n
HeperynapHble buononmmepsb!"
(P3LL)
https://resh.edu.ru/subject/less

on/5397/start/283870/

12

Hyxneunossie kucnotsl. JJHK n PHK.
JlaGopaTtopHnas pabota «HcciaenoBanue
HYKJICMHOBBIX KHCIIOT, BBIJICICHHBIX U3
KJIETOK Pa3IMYHBIX OPraHU3MOB

0.5

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

Ypok "OpraHunyeckue
BelwecTsa: 6enku un
HYKNEUHOBbIE KUCNOTbI, U UX
3HauyeHue. ATO" (PILL)
https://resh.edu.ru/subject/less

on/3840/start/163096/



https://m.edsoo.ru/7f41c292
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://resh.edu.ru/subject/lesson/5397/start/283870/
https://resh.edu.ru/subject/lesson/5397/start/283870/
https://m.edsoo.ru/863e6870
https://resh.edu.ru/subject/lesson/5397/start/283870/
https://resh.edu.ru/subject/lesson/5397/start/283870/
https://m.edsoo.ru/863e6d5c
https://resh.edu.ru/subject/lesson/3840/start/163096/
https://resh.edu.ru/subject/lesson/3840/start/163096/

KoaunuecTBO 4acoB

o JIEKTPOHHBIE 1IN BBI
N Tema ypoka Kontpoun| IpakTuy | I1€KTPOHHbIe UH(PPOBbIE
n/n Bceero HbIE ecKue 06p330BaTeﬂbele PE€CYpPChI
padorbl | padoThI
Bubnnoteka LIOK
https://m.edsoo.ru/863e6d5c
Ypok "OpraHunyeckue

13 Crpoenue u pynkuuu ATO. [pyrue 1 BellecTBa: 6eskn n

HykieosuaTpudocdarsr (HTD) HYK/IEMHOBbIE KMC/IOTbI, U UX
3HayeHue. ATO" (P3LL)
https://resh.edu.ru/subject/less
on/3840/start/163096/

14 CexsennpoBanue [JHK. Metoasl reHOMUKH, 1
TPAHCKPUIITOMHUKH, IPOTCOMUKHI

15 Kontpoabnas padora: Nel «Xummnueckas 1 1
OpraHM3anust KJIETKW»

Ypok "MembpaHHble
opraHounAabl KneTku. Aapo.
MpoKapnoTbl 1 3yKapmoTbl"

16 ||Tunsr knerok. [IpokapuoTrdeckas KieTka 1 (PpaLLI)p yKap
https://resh.edu.ru/subject/less
on/3847/start/8616/
Bubnunoteka LLOK
https://m.edsoo.ru/863e6e88

. Ypok "Untonorna — Hayka o
CtpoeHnune 3yKapuoTHUYECKON KIIETKH.
N KneTke. KnetoyHasn Teopus.
17 |[Ipaktuueckas pabora «M3yuenue cpoiicts |1 0.5
N DAL Hemem6paHHble opraHouapl

KJIETOYHOU MeMOp kneTku" (P3LL)
https://resh.edu.ru/subject/less
on/5383/start/153371/
Bubnunoteka LLOK

18 |[ToBepXHOCTHBIH ammapaT KICTKH 1 https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716¢
Ypok "MembpaHHble

.A .
OnHoMeMOpaHHBIE OPTaHOUIBI KIIETKH. OPFaHOWARI KNETHU. AAPO "
MMpoKapunoTbl U 3YKapUOTbl

19 |IIpaktuueckas pabota «M3yuenue asmxenus ||1 0.5 (P3LLI)

[IUTOILIA3MBI B PACTUTEIBHBIX KIETKaX) https://resh.edu.ru/subject/less
on/3847/start/8616/

20 APHH, L. paTop 1 0.5 https://m.edsoo.ru/863e6ff0
pabota «lVccrnenoBaHue mia3Monn3a u https://m.eds0o.ru/863e716¢
JCTIa3MOJIN3a B PACTUTEIIBHBIX KIIETKAX) — ]

Bubnmoteka LLOK

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

Ypok "Lutonorma — Hayka o
21 |HemeMOpaHHBIE OPraHOUABI KIETKU 1 pok "l Y

KneTke. KnetouHana Teopws.
Hemem6paHHble opraHonap!
Knetkn" (PILL)



https://m.edsoo.ru/863e6d5c
https://resh.edu.ru/subject/lesson/3840/start/163096/
https://resh.edu.ru/subject/lesson/3840/start/163096/
https://resh.edu.ru/subject/lesson/3847/start/8616/
https://resh.edu.ru/subject/lesson/3847/start/8616/
https://m.edsoo.ru/863e6e88
https://resh.edu.ru/subject/lesson/5383/start/153371/
https://resh.edu.ru/subject/lesson/5383/start/153371/
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://resh.edu.ru/subject/lesson/3847/start/8616/
https://resh.edu.ru/subject/lesson/3847/start/8616/
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e6e88

KosmmuecTBo yacos
Ne Tema ypoka Kontpoun| IpakTuy | I1€KTPOHHbIe UH(PPOBbIE
n/n Bceero HbIE ecKue 06p330BaTeﬂbele PE€CYpPChI
padorbl | padoThI
https://resh.edu.ru/subject/less
on/5383/start/153371/
Ypok "MembpaHHble
opraHouabl KneTku. Agpo.
MpoKapunoTbl U ayKapmoTbl"

22 ||Ctpoenue u GyHKIHHA spa 1 (PpaLIJ)p yKap
https://resh.edu.ru/subject/less
on/3847/start/8616/

CpaBHUTENIbHAS XapaKTEPUCTHKA KIETOK

23  |pykapwuor. JIJabopartopnas pabora «3ydenue ||1 0.5
CTPOCHUS KJIETOK Pa3IMYHBIX OPTaHU3MOBY

24 KonTposbnas padora: Ne2 «CtpoeHue u 1
(pyHKUMM KICTKH»

buomuorexa LIOK
https://m.edso0o.ru/7f41c292
ACCUMUJISIIIUS ¥ TUCCUMIIIALINS BE PO (10 senacc)
H A H o https://resh.edu.ru/subject/5/10/
CTOpPOHBI MeTabomu3Ma. Tumnsl oOMeHa MDILI(10 krace)

25 |jBemiectB. JJabopaTopHas padora «13yuenue |1 https://uchebnik.mos.ru/catalogu
KaTaJTMTUYECKOW aKTUBHOCTH ()epMEHTOB (Ha o2 a“és es=1esS0 n e m olate video
pUMepe aMHJIa3bl UIIM KaTanas3bl)» lesson.video&subiect program

1ds=31937278&class_level_ids
=10,11
DepMEHTaTUBHBIN XapaKTep peaknui
KJIeTOYHOTO MeTabou3Ma. JlaboparopHas Bubavotexa LIOK

26 |[pabora «/3yuenue pepMEeHTATHBHOTO 1 0.5 hitps://m.eds00.ru/863e6b72
paclierieHus epoKCHia BOJIOpoaa B — :
pPaCTUTEIBHBIX U dKUBOTHBIX KJIETKAX)

Bubnunoteka LIOK

27 | benku-akTUBAaTOPHI U OEIKU-UHTUOUTOPHI 1 https://m.e dIsJ'oo ru/863e6072

|28 |ABT0Tpo¢)HLH71 TUTT 0OMEHA BEIIECTB Hl H |
Bubnnoteka LIOK
https://m.edsoo.ru/863e766¢c
Ypok "ObmeH BeLLecTs:
doTocuHTE3 N BUonornyeckoe

29 | ®otocuHTes 1 okucieHue. ((UKONU3 U LKA
Kpebca" (P3LL)
https://resh.edu.ru/subject/less
on/3917/start/46777/
Bubnunoteka LIOK

XemocuHtes. Jlaboparopnas padota https://m.edsoo.ru/863e766c

30 |[«CpaBHeHHe mporieccoB POTOCHHTE3A U 1 0.5 Ypok "ObmeH BelLecTs:
XEMOCHHTE32» doTocuHTE3 1 Bronoruyeckoe

oKkucneHue. (MUKONN3 U LUKA



https://resh.edu.ru/subject/lesson/5383/start/153371/
https://resh.edu.ru/subject/lesson/5383/start/153371/
https://resh.edu.ru/subject/lesson/3847/start/8616/
https://resh.edu.ru/subject/lesson/3847/start/8616/
https://m.edsoo.ru/7f41c292
https://resh.edu.ru/subject/5/10/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e766c
https://resh.edu.ru/subject/lesson/3917/start/46777/
https://resh.edu.ru/subject/lesson/3917/start/46777/
https://m.edsoo.ru/863e766c

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KonTpoas
HbIe
padoThI

IMpakTuy
ecKHe
padoThI

DJIeKTpOHHbIe U (POBbIE
o0pa3oBaTe/IbHbIE pecypchl

Kpebca" (P3LU)
https://resh.edu.ru/subject/less

on/3917/start/46777/

31

AHa’poOHbBIC OPTaHU3Mbl. Buibl OpokeHusl.
JlaGopaTtopHnas pabora «CpaBHEHHE
MPOLIECCOB OPOKEHUSI U JIBIXAHUSI

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

32

AspoOHBIC OpraHU3MbI. DTarbl
YHEPTeTHIECKOro 0OMeHa

Bubnnoteka LIOK
https://m.edsoo.ru/863e766¢

Ypok "ObmeH BeLLecTs:
doTOCUHTE3 U BMoNorMyeckoe
oKkucnenue. (TUKoM3 1 LKA
Kpebca" (P3LL)
https://resh.edu.ru/subject/less

on/3917/start/46777/

33

OHeprus MEMOpPaHHOTO TPaI€HTa IPOTOHOB.
Cunre3 AT®: pabora npotonnoit AT®-
CUHTa3bl

Bubnnoteka LIOK
https://m.edsoo.ru/863e766¢

Ypok "O6bmeH BelLecTs:
doToCuHTE3 M BUoNornyeckoe
oKkucneHue. (TMKoNU3 U LUKA
Kpebca" (P3LU)
https://resh.edu.ru/subject/less

on/3917/start/46777/

34

Peakunn MaTpu4HOro CMHTE3a

Bubnumoteka LLOK
https://m.edsoo.ru/863e8612

Ypok "TeHeTnyecKas
nHbopmauus eé peanmsaums B
KneTke. [eH. leHom. Peakuum
MaTpuyHoro cuHTesa" (PILU)
https://resh.edu.ru/subject/less

on/5352/start/295780/

35

Tpanckpunuus — Marpuunbiid cuaTe3 PHK

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

Ypok "TeHeTnyecKas
MHbopMauua eé peanmsauma B
Knetke. [eH. leHom. Peakuumn
MaTpUyHoro cuHtesa" (P3LU)
https://resh.edu.ru/subject/less

on/5352/start/295780/

36

Tpancnsauus u e€ srarbl

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

Ypok "leHeTnyecKas
MHPOpMauUua eé peanmsaumsa B
Knetke. ['eH. leHom. Peakuumn
MaTpUyHoro cuHtesa" (P3LU)
https://resh.edu.ru/subject/less

on/5352/start/295780/
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KoauuecTBO YacoB
o JIEKTPOHHBIE 1IN BBI
N Tema ypoka Koutpoas|| IlpakTiy | I1eKTPOHHBIE HH(PPOBLIE
n/n Bceero HbIE ecKue 06p330BaTeﬂbele PE€CYpPChI
padorbl | padoThI
37 KomupoBanue amunokucior. Poias pubocom 1
B OMocuHTE3€e Oeka
38 Opranuzanuys reHomMa y NpoKapHuoT U 1
YKapHOT
39 MosnexysipHbIe MEXaHU3MBbI SKCITPECCUU 1
T€HOB Y DYKapUOT
40 KonTpoabsHnas padora: Ne3 «Ilpoueccnbl 1
JKH3HEAESITEIbHOCTH KJIETKH
Bubnnoteka LIOK
https://m.edsoo.ru/863e7540
Bupycbl — BHeK1€TOUHbIE POPMBI KUZHU U Ypok "PaboTbl reHOB NPOKapMOT
41 |o6muratHbie mapa3uThl. [IpakTuueckas 1 0.5 M ayKapuoT. Bupycsl. FeHHasA 1
pabota «Co3naHue MOJeNn BUPYyCa» KNeTouHasa uHskeHepua" (PILL)
https://resh.edu.ru/subject/less
on/3939/start/105165/
Bubnnoteka LLOK
https://m.edsoo.ru/863e7540
YpokK "PaboTbl reHOB NPOKapUoOT
BupycHsbie 3a00eBaHus YeloBeKa,
42 N 1 1 3yKapuoT. Bupycobl. FeHHas u
YKUBOTHBIX, PACTCHUIN "
KNneTo4yHas uHxeHepus" (PILL)
https://resh.edu.ru/subject/less
on/3939/start/105165/
Bubnumoteka LLOK
https://m.edsoo.ru/863e7540
Ypok "PaboTbl reHOB NPOKapMoT
43 |[HaHOTEXHOJIOTMHU B OMOJIOTHH U MegulnHe |1 1 3yKapuoT. Bupycsbl. FeHHas u
KNeTouyHas uHxeHepus" (PILL)
https://resh.edu.ru/subject/less
on/3939/start/105165/
|44 H}KI/BHeHHHﬁ IIUKJI KIIETKU Hl H H H
|45 HManI/I‘-IHI)Iﬁ cunre3 JJHK Hl H H H
Xpomocomsl. JTaboparopHast paboTa
46  |[«M3yueHHe XpOMOCOM Ha TOTOBBIX 1 0.5
MHUKpOIIpenaparax»
Bubnnoteka LIOK
47 Menerue kneTkn — MHTO3 1 https://m.edsoo.ru/863e7dc4
Tune! k1eTok. KapuoknHes v HIUTOKUHES.
JlaGopaTtopHnast pabora «Habmrogenune muto3a Bubnnoteka LIOK
48 1 0.5
B KJIETKaX KOHUMKA KOPEIIKa JyKa (Ha https://m.edsoo.ru/863e7dc4
TOTOBBIX MUKpOIIpEnapaTax)»
49  ||Perymsamus )KM3HEHHOTO IMKJIA KIETOK 1 bubanorexa LIOK
erymn SHEHEOTO 1l 1o https://m.edsoo.ru/863e7dc4



https://m.edsoo.ru/863e7540
https://resh.edu.ru/subject/lesson/3939/start/105165/
https://resh.edu.ru/subject/lesson/3939/start/105165/
https://m.edsoo.ru/863e7540
https://resh.edu.ru/subject/lesson/3939/start/105165/
https://resh.edu.ru/subject/lesson/3939/start/105165/
https://m.edsoo.ru/863e7540
https://resh.edu.ru/subject/lesson/3939/start/105165/
https://resh.edu.ru/subject/lesson/3939/start/105165/
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4

KosmmuecTBo yacos
Ne Tema ypoka Kontpoun| IpakTuy | I1€KTPOHHbIe UH(PPOBbIE
n/n Bceero HbIE ecKue 06p330BaTeﬂbele PE€CYpPChI
padorbl | padoThI
50 KontpoabHnas padora Ned «’KuzHeHHBIH 1
HHUKJ KJIeTKI»

|5l HOpFaHI/IBM KakK €IMHOE LIEI0€E Hl H H “
Txanu pacrenuii. JlJaboparopHas pabora

52 . " 1 0.5
«M3yueHune TKaHEeH pacTCHUIN»
TkaHU )KMUBOTHBIX U Y€JIOBEKA.

53 |/laGoparopnas pabota «3ydeHne TkaHeu 1 0.5
YKUBOTHBIX)
Opransl. Cuctemsl opranoB. JlaboparopHas

54 |pabora «/3yueHue opraHoB IIBETKOBOTO 1 0.5

pacTeHus»
|55 HOnopa TeJla OpraHu3MOB Hl H H H ‘
|56 HI[BI/DKeHHe OpPTraHHU3MOB Hl H H H ‘
IIntanune oprannsmos Ilutanue

57 ||mO3BOHOYHBIX KUBOTHBIX. [TumeBapuTenpHasi||1
CUCTEMa YeJIOBEKa

58 Jpixanue opraau3moB. Jpixanue 1
MO3BOHOYHBIX JKUBOTHBIX M YEIOBEKA
TpaHCIIOPT BEIIECTB Y OPTaHU3MOB.

59 ||[KpoBeHocHas cucTema Mo3BOHOYHBIX 1
YKUBOTHBIX U YEIIOBEKA

|60 HBBII[CJ‘IGHI/IG y OpraHU3MOB Hl H H H ‘

|58 H3aHII/ITa Yy OpraHu3MOB Hl H H H ‘

|59 HI/IMMyHHaSI CUCTEMA YEJIOBEKA Hl H H H ‘
|60 HPa3,I[pa)KI/IMOCTB U pETyNALUs Yy OpraHUu3MOB Hl H H H ‘

61 I'ymopanbHas perymisius U SHIOKpUHHAS 1

CUCTEMa KUBOTHBIX M YCIIOBEKA

62 KontpoabsHnasi padora Ne6 «Ctpoenue u 1 1

(pYHKIHMH OPraHU3MOB)
bu6mmorexka [IOK
https://m.edsoo.ru/7f41¢c292
POUI (10 kiacc)
https://resh.edu.ru/subject/5/1
0/

63 || PopmMbl pa3MHOXKEHUS OPraHU3MOB 1 MOBII(10 kmacc)
https://uchebnik.mos.ru/catal
ogue?aliases=lesson_templat
e,video_lesson,video&subject

program_ids=31937278&cl
ass_level ids=10,11
Bubnnoteka LIOK
64 |Monosoe pasmHoxKeHHe 1 https://m.edsoo.ru/863e81b6



https://m.edsoo.ru/7f41c292
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11
https://m.edsoo.ru/863e81b6

KoaunuecTBO 4acoB

Ne Tema ypoka Kontpoun| IpakTuy | I1€KTPOHHbIe UH(PPOBbIE
n/n Bceero HbIE ecKue 06p330BaTeﬂbele PE€CYpPChI
padorbl | padoThI
https://m.edsoo.ru/863e831e
Ypok "becnonoe 1 nonosoe
Pa3sMHOKeHue. }U3HEeHHble
LMK/IbI Pa3HbIX rpynn
opraHusmos" (P3LU)
https://resh.edu.ru/subject/less
on/5359/start/270999/
Bubanoteka LLOK
https://m.edsoo.ru/863e7f4a
Ypok "[leneHune KneTku.
KneTouHbi unka. MuTos m
65 |Meiio3 1 melio3. ObpasoBaHMe NOAOBbIX
K/IETOK Y }MBOTHbIX U
pacteHun" (PILL)
https://resh.edu.ru/subject/less
on/3927/start/105895/
Bubnnoteka LLOK
https://m.edsoo.ru/863e7f4a
["ametorenes. OOpa3zoBaHue U pa3BUTHE Ypox Ll,enve HNE KNETKN.
KnetouHbin umkn. Mutos u
MOJIOBBIX KJIETOK. JJabopaTopHas pabota o
66 1 meio3. Obpa3oBaHuMe No0BbIX
«/3yueHne CTpOECHHS MOJOBBIX KIETOK HA
K/IETOK Y }KMBOTHbIX U
TOTOBBIX MUKpOITpEIapaTax» pacTenuii" (P3LLI)
https://resh.edu.ru/subject/less
on/3927/start/105895/
67 I/IH,I[I/IBPI,Z[yaJIbHOC pa3BUTHE OPTraHU3MOB — 1 Bubnnoteka LIOK
OHTOT'CHE3 https://m.edsoo.ru/863e8436
63 3akyajKa OpraHOB U TKaHEH U3 1 05 Bubnunoteka LLOK
3apOIBIIIEBBIX JINCTKOB ' https://m.edsoo.ru/863e81b6
Poct u pa3BuTue xxuBOTHBIX. JJabopaTtopHas
69 |pabora «BeIsBIEHHE MPU3HAKOB cXoAcTBA |1
3apOJbILIEH TO3BOHOYHBIX )KUBOTHBIX)
. iaSMHO)KeHI/Ie Y Pa3BUTHE PACTCHUM. BubnvoTexa LIOK
abopartopHas paboTta «CTpOCHIfe oprasos ||1 https://m.eds0o.ru/863e81b6
Pa3MHOEHHS BBICIIUX PACTEHUID)
71 KonTposbnas padora Ne/ «Pa3zmHoxkeHHne 1 1 05
U Pa3BUTHE OPraHU3MOB)
72 Hcropust cTaHOBIIEHUS M PA3BUTHUSI TEHETUKU 1 05
KaK HayKH
Bubnmoteka LLOK
https://m.edsoo.ru/863e86f2
OCHOBHBIC TIOHATHS ¥ CHMBOJIBI TCHETHKH. "
Ypok "leHeTnyeckasn
73 |/Taboparopnas pabota «/po3oduna kak 1

00BEKT T€HETUYECKNX MCCIIEOBAHUI

nHbopmauua eé peanmsaums B
Knetke. l'eH. leHom. Peakuumn
MaTpUyHoro cuHtesa" (P3LU)



https://m.edsoo.ru/863e831e
https://resh.edu.ru/subject/lesson/5359/start/270999/
https://resh.edu.ru/subject/lesson/5359/start/270999/
https://m.edsoo.ru/863e7f4a
https://resh.edu.ru/subject/lesson/3927/start/105895/
https://resh.edu.ru/subject/lesson/3927/start/105895/
https://m.edsoo.ru/863e7f4a
https://resh.edu.ru/subject/lesson/3927/start/105895/
https://resh.edu.ru/subject/lesson/3927/start/105895/
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e86f2

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KonTpoas
HbIe
padoThI

IMpakTuy
ecKHe
padoThI

DJIeKTpOHHbIe U (POBbIE
o0pa3oBaTe/IbHbIE pecypchl

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

on/5352/start/295780/

74

3aKOHOMEPHOCTH HACJIeI0BaHUS IPU3HAKOB.
MonoruOpuaHO€e CKpelBaHHeE.
[IpakTruueckas padora "U3zyuenue
pPEe3yJIbTaTOB MOHOTHOPUTHOTO CKPEIIMBAHIS
y npo3ohuiier"

0.5

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

Ypok "MoHornbpugHoe
CKpelmBaHue. MepBbii 1
BTOpPOWM 3aKoH MeHaens.
[eHeTUYecKaa CMMBOIMKA U
TepmuHonorua" (PILL)
https://resh.edu.ru/subject/less

on/5386/start/301065/

75

[{uTonmornyeckue OCHOBHI MOHOTHOPHIHOTO
CKpEILMBAaHUS

0.5

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

Ypok "MoHornbpugHoe
CKpewmBaHue. Meps.blli 1
BTOPOW 3aKoH MeHgens.
feHeTMYecKaa CUMBOJIMKA U
TepmuHonorua" (PILL)
https://resh.edu.ru/subject/less

on/5386/start/301065/

76

AHaJ'II/ISI/II)YIOI_Hee CKpPCIIMBAHHC. Henomnnoe
JOMUHHPOBAHUC

77

Jurubpunnoe ckpeniuBanue. [Ipaktuueckas
pabota «/3yueHue pe3yabTaToB
JUTHOPUIHOTO CKPEIUMBAHUS Y APO30(PUIBI»

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

Ypok "AnrnbpuaHoe
CKpelmBaHue. TpeTuii 3aKoH
Menpgena" (P3LU)
https://resh.edu.ru/subject/less

on/4725/start/107947/

78

[{uTonoruyeckre OCHOBBI TUTHOPUTHOTO
CKpEILMBaHUSA

0.5

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

Ypok "AnrnépuaHoe
CKpelmBaHue. TpeTuii 3aKoH
MeHgena" (P2LL)
https://resh.edu.ru/subject/less

on/4725/start/107947/

79

CueruieHHOE HACJICOJOBAHHUEC IPU3HAKOB

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

Ypok "CuenneHHoe
HacneposaHue reHos" (P3LL)
https://resh.edu.ru/subject/less

on/4755/start/118828/

|Xp0MOCOMHa}I TCOPpU HACIICACTBCHHOCTU

|

81

I'eneTuka nona

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

Ypok "MocTambproHanbHoe



https://resh.edu.ru/subject/lesson/5352/start/295780/
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https://resh.edu.ru/subject/lesson/5386/start/301065/
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https://resh.edu.ru/subject/lesson/4725/start/107947/
https://resh.edu.ru/subject/lesson/4725/start/107947/
https://m.edsoo.ru/863e89a4
https://resh.edu.ru/subject/lesson/4725/start/107947/
https://resh.edu.ru/subject/lesson/4725/start/107947/
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KoaudecTBO yacoB
Ne DJIeKTPOHHBbIE MU(PPOBHIE
Tema ypoka KonTtpous| IpakTuy p uugp
n/n Bceero HbIE ecKue 06p330BaTeﬂbele PE€CYpPChI
padorbl | padoThI

pasBUTHE OpraHM3ma.
Onpegenexuve nona.
Camoperynauma u romeocTas.
CtBonoBsble Knetku" (PILU)
https://resh.edu.ru/subject/less
on/5385/start/119865/

|82 HFeHOTHH KaK I1€JIOCTHAsI CUCTEMA Hl H ‘

83 I'eHeTYECKUI KOHTPOJIb PA3BUTHS 1
pacTeHUH, )KUBOTHBIX U YEJIOBEKA
KonTposbHas pa6oTraNe6: «OcHOBHBIE

84 |3akoHOMepHOCTH HACJEeT0BAHMS 1 1
MPU3HAKOB)

Bubnnoteka LLOK
https://m.edsoo.ru/863e8efe
YpoK "OcHOBHble
3aKOHOMEpPHOCTU
85 N3meHunBOCTh NpU3HAKOB. Buibl 1 N3MEHUYNBOCTU:
U3MEHYUBOCTH MmoanduKaLmoHHas,
KOMBUHATUBHAA U
myTaumoHHaa" (P3LL)
https://resh.edu.ru/subject/less
on/5387/start/17435/
Bubnnoteka LLOK
https://m.edsoo.ru/863e8efe
Ypok "OcHoBHble
3aKOHOMEPHOCTH
N3MEHUYNBOCTMU:
86 |[MoaudukanmoHHass HK3MEHUYUBOCTH 1

MOANPUKALMOHHAS,
KOMBUWHaTUBHaA U
MyTaumoHHas" (PILL)
https://resh.edu.ru/subject/less
on/5387/start/17435/

BapuanunoHHbIH psii ¥ BapuallMOHHAs

kpuBas. Jlaboparopnas padota

87 «HccnenoBanue 3aKOHOMEPHOCTEN 1 05
MOAU(UKAITMOHHON U3MEHUYUBOCTH. '

IlocTpoeHre BapualmOHHOIO psAa U
BApUALMOHHON KPUBOI»

38 I'eHOTHIIMUECKAS N3MEHUYNBOCTD. 1 Bubnmoteka LLOK
KoMmOnHaTBHAS N3MEHUYUBOCTD https://m.edsoo.ru/863e8efe
MyTanmnonHas H3MeHUNBOCTD. IIpakTnueckas

89 a%ETI; «MyTtanuu 030(1)HJ1Hp(Ha 1 0.5 bubnworea LIOK
p yTalu y ip ' https://m.edsoo.ru/863e8efe
TOTOBBIX MUKPOIMPENapaTax)»

90 3aKOHOMEPHOCTH MYTAI[MOHHOTO MPOIlecca. 1
DNUreHeTHKa U SJIIUT€HOMUKA



https://resh.edu.ru/subject/lesson/5385/start/119865/
https://resh.edu.ru/subject/lesson/5385/start/119865/
https://m.edsoo.ru/863e8efe
https://resh.edu.ru/subject/lesson/5387/start/17435/
https://resh.edu.ru/subject/lesson/5387/start/17435/
https://m.edsoo.ru/863e8efe
https://resh.edu.ru/subject/lesson/5387/start/17435/
https://resh.edu.ru/subject/lesson/5387/start/17435/
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe

KoaudecTBO yacoB
0 JIEKTPOHHDIE TN BEI
N Tema ypoxa Koutpoas|| IlpakTiy | I1eKTPOHHBIE HH(PPOBLIE
n/n Bceero HbIE ecKue 06p330BaTeﬂbele PE€CYpPChI
padorbl | padoThI
Bubnnoteka LIOK
https://m.edsoo.ru/863e8d78
91 ['enetnka yenoseka. [Ipakruueckas pabora 1 05 Ypok "leHeTnKa Yenoseka"
«CocraBiieHUE U aHAJIU3 POJIOCITOBHOM ' (PaLL)
https://resh.edu.ru/subject/less
on/3653/start/47180/
Bubanoteka LLOK
MeToapl MEAUIIMHCKON T'€HETUKU 3HAUYEHIE https://m.edsoo.ru/863e8d78
92 MEJIUIIMHCKON T€HETUKH B IPEAOTBPAIICHUN 1 YpoK "FeHeTuKa yenoseka"
U JICUEHUN TEHETUYECKUX 3a00JIEBaHUN (PoLL)
qeJIoBeKa https://resh.edu.ru/subject/less
on/3653/start/47180/
93 KonTpoasnas padora Ne 7 «OcHoOBHBIE 1 1
3aKOHOMEPHOCTH U3MEHYHMBOCTI
Bubnnoteka LLOK
OCHOBHBIE ITOHSITHUS CEJIEKIIUU. https://m.edsoo.ru/863e9214
94 JlaboparopHnas pabota «3ydueHue copToB 1 05 Ypok "FeHeTuka u cenekuma"
KYJbTYPHBIX PACTEHUI U MTOPOJI JIOMAIIHUX ' (P3LL)
J’KUBOTHBIX» https://resh.edu.ru/subject/less
on/3861/start/295751/
o5 Jl\;legom’l CeJ'IeKI_II/I(6)HHOI:I< II/)Ia6OTBI. . . BubnvoTexa LIOK
abopaTopHast pa ?Ta 3YHCHHIC MCTOJIOB ' https://m.edsoo.ru/863e9214
CEJICKIIUU PACTCHUI»
o I[OCTI/I)i(GHI/I}ll_I CENEKINHU paCTegm/I Hu . BubavoTexa LIOK
PKUBOTHBIX. HIPAKTHHCCKAA paboTa https://m.edsoo.ru/863e9214
«IIpuBuBKa pactreHuD»
97 CoxpaHeHue, U3y4Y€HUE U UCTI0Nb30BaHUE 1
T€HETHYECKUX PECYPCOB
o8 buotexnonorus 1_}(M HayKa 1 0Tp%cm, . . BubavoTexa LIOK
npousBoAcTBa. [IpakTnueckas padora . https://m.eds0o.ru/863e9336
«M3yueHne 0ObeKTOB OMOTEXHOIOTHUIY
99 OcHOBHBIE HaNpaBIEHUS CHHTETUYECKOU 1 Bnbanoteka LIOK
onosornuu https://m.edsoo.ru/863e9336
Bubnnoteka LIOK
100 |[XpomocoMmHast ¥ TeHHasi MHKEHEPHsI 1 https://m.edsoo.ru/863e9336
|101 HMG,[[I/II_II/IHCKI/IG OHMOTEXHOJIOTUH Hl H
102 KontpoabHnasi padora Ne 8 «OcHOBBI 1 1
CeJIEKIINN ¥ OHOTEXHOJIOTH S
OBIIEE KOJIMYECTBO YACOB I10 102 s 135
ITPOTPAMME '



https://m.edsoo.ru/863e8d78
https://resh.edu.ru/subject/lesson/3653/start/47180/
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https://resh.edu.ru/subject/lesson/3653/start/47180/
https://m.edsoo.ru/863e9214
https://resh.edu.ru/subject/lesson/3861/start/295751/
https://resh.edu.ru/subject/lesson/3861/start/295751/
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9336

HOYPOYHOE IIVTAHUPOBAHME 11 KJIACC

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue

padoThI

Jara
U3y4YeHUS

JJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

|3BOJIIOI_II/IOHHaSI teopus Y. JlapuHa

i

JIBr>KyIIIME CUJTBI BOJIOLIMH BUIOB
no Y. apBuny

Bopb0a 3a cymecTBoBanue,
€CTECTBEHHBIM U UCKYCCTBEHHBIN
oTOop

DOopMHUPOBAHNE CUHTETUYECKON
TEOPUU HBOJIIOLUN

Drarbl SBOMIOIMOHHOTO Mpoliecca:
MHUKPOIBOIIOLHUS U MaKPOIBOIIOIUS

HOHy.]'IHI_[I/ISI — JJICMCHTAapHasa
CAHUIA 3BOJIFOIITNHN

3aKOH IeHETHYECKOTO PAaBHOBECHS
JIx. Xapau, B. Baitn6epra.
JlaGopaTtopHnast pabota «BrisiBieHne
U3MEHYMBOCTHU y 0c00EH OHOTO
BUJIQ

1

0.5

|3JI€M€HTapHI)Ie (akTOpPHI BOJIOIUU

OddexT ocHoBaTensd. dpdext
OYTBUIOYHOT'O IOPJIBIIIKA

Murpanuu. M3omsmumn nomyssiui:
reorpaduueckas, Ouonormueckas

EctectBenHsbIi 0TOOp —
HaIpaBJISIOMUNA (PaKTOp IBOITIOIUN

|H0J10130171 oTOO0p

13

[IpucrnocobIeHHOCTh OPraHu3MOB
KaK pe3y/IbTaT MHUKPOJBOIIOLINH.
JlaGopatopHas pabota «3yuenue
apoMopdh030B U UANOATATITAIUN Y
pacTeHHH 1 )KHBOTHBIX)»

0.5

14

[Ipumeps! npucnocodsieHuit y
OpraHu3MoB: Mop(doiornieckue,
¢du3nonoruueckue, GHOXUMHUIECKHUE,
noBeneHuyeckue. JlaboparopHas
pabota «IIpucrnocobaenus
OpPTraHU3MOB M UX OTHOCHUTEIIbHAS
1E1eCO00Pa3HOCTh)»

0.5




[IpakTuueckas padora «3ydyeHue

KoJsmmyecTBo yacoB ‘ DJIEKTPOHHBIE
Ne Tema vooKa K - Hara nudposeie
n/n yp Beero OHTp60.JILHI>Ie paKTﬁnquK"e u3yueHusi|06pa3oBaTeJbHbIe
padoThbI padoThbI pecypebi
Bun, ero kpurepuu u CTpykTypa.
15 JlaGopaTopHnas pabora «CpaBHEHHE 1 05
BUIOB TI0 MOP(OJIOTHYECKOMY '
KPUTEPUIO»
|16 ||Cpr1<Typa BHJIA ‘1 H H
17 Bunoo6pa3oBanue kak pe3ynbrar 1
MHUKPOIBOJIOIIH
18 CBs13b MUKPO3BOIIOIUH U 1
AMHJIEMHOJIOTUT
MakposBonronus.
19 |[[IasleoHTOIOTHYECKUE METOIBI 1
U3YUYEHHSI SBOJTIOLIUT
20 buoreorpaduyeckne MmeToab! 1
U3YYEHUS IBOJIIOLNH
OMOPHOIOTHIECKHE U
21 |lcpaBHHTENIBHO-MOpPdoIoTHUeckue |1
METO/IbI H3YYEHUS IBOIOIHNN
MoneKyJIapHO-TEHETUYECKHUE,
22 ||bmoxumuveckue u MaTemaruueckue |1
METO/IbI H3YYEHUS IBOIIOIHUN
|23 ||O6HII/I€ 3aKOHOMEPHOCTH IBOJIIOIIUU ‘1 H H
AnanTuBHAs paguarys.
24 |[HepaBHOMEPHOCTH TEMIIOB 1
9BOJIIOIIUH
o5 HayuHble runoressl 1
IIPOUCXOXKICHUS KU3HU Ha 3emiie
26 JloHay4HBIE MTPEICTaBICHUS O 1
3apOXKICHUU KUZHU
97 OCHOBHBIE 3TaITBl HEOPTAHUIECKOM 1
9BOJIIOIIUH
|28 ||F UIIOTE3bI 3aPOKACHUS KUZHU ‘1 H H
Wcropus 3emiu 1 METOABI €€
uszydenus. Jlaboparopuas pabora
29 |«M3ydeHue u onucaHue 1 0.5
HCKOITA€MBIX OCTATKOB JIPEBHUX
OpPTraHU3MOBY
30 HauanbsHble 3TaIbl OpraHn4ecKoin 1
9BOJIIOIUH
|31 ||9BOJ'IIOI_II/I$I 5YKapuoT ‘1 H H
OCHOBHBIE TaIlbl HBOJIOLUH
32 ||pacTHTETHLHOTO MHpA. 1 0.5




KoJsmmyecTBo yacoB ‘ DJIEKTPOHHBIE
Ne Tema vooKa K - Hara nudposeie
n/n yp Beero OHTp60.JILHI>Ie paKTﬁnquK"e u3y4enusi|0Gpa3oBaTebHbIe
padoThI padoThI pecypebi
0COOEHHOCTEHN CTPOEHHUS pacTeHUN
pa3HbIX OTJICJIOBY
33 OCHOBHBIE 3Tallbl IBOJIOLUU 1
YKHBOTHOT'O MHpa
OBoJIOLUS )KUBOTHBIX.
34 [IpakTuueckas padora «3y4yenue 1 05
0COOEHHOCTEH CTpOSHUS '
MIO3BOHOYHBIX JKUBOTHBIX)
35 PazButue xxu3Hu Ha 3emIiie 1o 3pam 1
U 1eprojam
36 MaccoBble BBIMUPAHUS — 1
HKOJIOTHYECKUE KPUZHUCHI TPOIIIIOTO
37 CoBpeMEeHHbIN IKOJIOTUYECKUN 1
KPHU3HUC, €r0 0COOEHHOCTH
38 CoBpeMeHHas cuctema 1
OpPraHUYeCKOro MPOLLIOro
39 OcHOBHBIE CHCTEMaTUYECKHE 1
TpYIIIBI OPTaHU3MOB
40 AHTpONOJIOrus — HayKa O 1
YeJIOBEKe
a1 PasButne npeacrasieHuit o 1
IPOMCXOXKJAECHUH YEeJIOBEKa
MecTo yenoBeka B CUCTEME
OpPTraHUYeCKOTO MHpA.
42 JlaGopatopHas pabota «3yuenue 1 05
0COOEHHOCTEH CTpOEHUs CKelleTa '
YeJI0BeKa, CBA3aHHBIX C
TPSMOXOKICHUEM)
|43 ||I[BH)1<y1u14e CHJIBI aHTPOIIOTCHE3a Hl H H H H
CooTHoleHre OUOJIOTHYECKUX U
44 |lcounanbHbIX (PAKTOPOB B 1
aHTPOIIOreHe3e
|45 ”OCHOBHHG CTaJNM aHTPOIIOTeHE3a Hl H H H H ‘
|46 ”HaJ'IeOFeHCTI/IKa Y TIaJIEOTEHOMUKA Hl H H H H ‘
|47 ||9BOJ'IIOHI/I$I COBPEMEHHOT0 YeJIOBEKa Hl H H H H ‘
Uenoseueckue pacel. [IpakTnyeckas
48 |pabota «M3ydenue sxkonoruyeckux |1 0.5
ajanTanui 4eJIOBEKa)
49 MeXIUCIUTUTMHAPHBIE METOIBI 1
AHTPOTIOJIOTUU

|50 ||33p0>1<)1eH1/1e U Pa3BUTHE YKOJIOTUH Hl




n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
U3y4YeHUS

JIeKTPOHHbIE
nudposeie
oOpa3oBaTe/ibHbIE

pecypchbl

51

Mertoas! 3konoruu. JlabopatopHas
pabora «/3yueHue MeTo10B
AKOJOTHYECKUX MCCIICAOBAHMI

0.5

52

3HadYeHNE YKOJIOTUYECKNX 3HAHUMT
IS YeJIOBEKa

53

|9Konornqecm/1e (hakTopbI

54

AbuoTtnueckue paxkropsl. CBeT Kak
9KOJIOTUYECKUI (aKTop.
JlaboparopHast paboTa «BbisiBICHUE
IpUCIOCco0IeHNH OPraHM3MOB K
BJIMSTHUIO CBETA»

1

0.5

55

AOuotnyeckue pakTopHbI.
Temrieparypa Kak 3KOJIOTHYCCKHH
daxrop. JlabopaTopHas pabora
«BpIsiBIICHHE TIPUCTIOCOOIICHUT
OpPTaHU3MOB K BITHSIHHIO
TEMIIepPaTyphbi»

0.5

56

AOuoTndeckue (HaKTopsl.
Bria)xHOCTB Kak 3KOJIOTMYECKU I
dakrop. JJaboparopHas pabora
«AHATOMHYECKHE OCOOEHHOCTH
pacTeHUil U3 pa3HbIX MECT
oOUTAHUS

0.5

57

”CpeL[BI 00HMTaHMsI OPraHU3MOB

|

|

|

|

58

||BI/IOJ'IOFI/I‘1€CKI/IC PUTMBI

|

|

|

|

59

||}KH3HeHHHe (bopMBI OpraHM3MOB

|

|

|

|

60

”EI/IOTI/I‘I@CKI/IG (bakTopbl

|

|

|

|

61

3HaueHne OMOTHYECKUX
B3aUMOJICUCTBUN I1g
CYIIIECTBOBAHMS OPTaHU3MOB B
cpene oOuTaHus

62

DKOJIOTHYECKHUE XapaKTCPUCTUKU
MOy

63

OcCHOBHBIC TTOKa3aTeIN MOITYJIAIUA
YHUCIICHHOCTD, IIJIOTHOCTBD,
BO3pacTHasd U I10JIOBAs CTPYKTYpa

64

OcHOBHBIE TIOKA3aTENN NOMYJIALNAN:
POKIaEMOCTh, IPUPOCT, TEMII
pocTa, CMEPTHOCTh, MUTPaLMH

65

OKosnoruyeckas CTpyKTypa
HOMYJISIIIUU

66

JnHamuKka nonyJsiuu u eé
peryJsanus




KoJsmmyecTBo yacoB ‘ DJIEKTPOHHBIE
Ne Tema vooKa K - Hara nudposeie
n/n yp Beero OHTp60.JILHI>Ie paKTﬁnquK"e u3y4enusi|0Gpa3oBaTebHbIe
padoThbI padoThbI pecypebi

67 Kpussie pocTa 4uCIEHHOCTH 1

nonyssuund. KpuBbie BBDKUBaHHS

DKOJIOrHYecKas HHIIIa BUA.
68 JlaboparopHas pabota 05

«IIpucmocobsieHnst CeMsiH PacTCHHI '

K pacceleHuIo»
69 ”BI/II[ KaK CHCTEMa TOMYJISIIHA Hl H H H H
70 3aKOHOMEPHOCTH TTOBEIACHUS U 1

MHUTPALUN )KUBOTHBIX
71 Coo011ecTBO OpraHu3MOB — 1

OHUOLIEHO3
72 ||9KOCHCTeMa KakK OTKpPBITasi CUCTEMA Hl H H H H
73 KpyroBopor BemecTs 1 NOTOK 1

SHEPTHH B DKOCUCTEME
74 ”OCHOBHBIG IMOKAa3aTelIN YKOCHCTEMBbI Hl H H H H
75 ||3KonornquKHe UpaMU bl Hl H H H H
76 H3menenus cooOmecTs — 1

CYKIIECCUU

[IpupoTHBIE 2KOCUCTEMBI.
77 ||[9xocucTtemsl 03€p U peK. 1

DKOCHUCTEMbI MOPEH M OKEaHOB

[IpupoiHBIE IKOCUCTEMBI.
78 | DxocHucTeMBI TYHJIP, JIECOB, CTeMeH, |1

MyCThIHb
79 ||AHTpon0reHHLIe SKOCHCTEMBI Hl H H H H

Ypboskocuctemsl. [IpakTuueckas
80 |[pabora «/3yueHue u onucaHue 1 0.5

ypOOIKOCUCTEMBI

3aKOHOMEPHOCTH (POPMHUPOBAHUS
81 ||oCHOBHBIX B3aMMOJICHCTBUIMA 1

OpPTaHU3MOB B 3KOCHCTEMAX

MexaHu3MBbl BO3IEHCTBUS

3arps3HEHUH Pa3HBIX TUIIOB HA
82 ||cyOopraHu3MeHHOM, 1

OpPTaHU3MEHHOM, TIOMYJISIIHOHHOM 1

9PKOCUCTEMHOM YPOBHSIX

buocdepa — obmiertanerapHas
83 1

o0oimouka 3emin
84 Yuenne B. U. Bepnaackoro o 1

ouochepe
85 3aKOHOMEPHOCTH CYIIECTBOBAHUS 1

6uochepsl




KoaunuecTBO 4acoB

JIeKTPOHHbIE

Ne Tema vooKa Hara nudposeie
o/ Yp Beero KOHTpﬁOJILHBIe HpaKTﬁI/I‘lCCKI/Ie W3yueHusi|06PA30BATEbHbIE
padoThI padoThI pecype
86 KpyroBopots! BeecTs u 1
OMOTEOXUMHYECKUE ITUKITBI
87 3oHanbHOCTH OHochepsl. OCHOBHBIE 1
OMOMBI CyIlIN
|88 ||YCTOFI11HBOCTL ouochepsl ‘1 H H
89 DKOJIOTUYECKHE KPU3UCHI H UX 1
NPUYHHBI
Bo3szeiicTBue 4yeoBeka Ha
90 1
ouochepy
91 AHTpPONIOT€HHOE BO3JICHCTBHE HA 1
paCTUTEIIbHBIN U )KUBOTHBIN MU
|92 ||OxpaHa TIPUPOJIBI ‘1 H H
93 OcHOBHBIE TPUHLIHUIIBI YCTOWYHUBOTO 1
Pa3BUTHS YEJIOBEYECTBA U TIPUPO/IBI
PannonansHoe
g4 |PHPOZIOTIONB30BAHNKE U COXpAHEHHE||
OHMOJIOrM4YECKOro pa3sHo0Opasusl
3emuu
O06o006menne o Teme
95 |[«MukposBoIIOLIUS U €€ 1
pE3yIBTATHD)
O6o006menne o Teme
96 |[«MaxkposBodrOIHS U €€ 1
pE3yIBTATHD)
O00011eHME 110 TEME
97 |«IIpoucxoxxaeHue u pa3BuTHe 1
YKU3HU Ha 3emMiie»
O06o0611eHne 1o Teme
98 ||«IIpoucxoxkaeHne YeIOoBeKa — 1
AHTPOTIOTEHE3)»
O6o00611eHne 10 TeMe «DKOJIOTHS —
99 |[Hayka 0 B3aMMOOTHOIICHHSX 1
OpPTaHH3MOBY
100 O6061enne o Teme «OpraHu3mMbl 1
U cpena OOuTaHUs»
101 O600611eHMEe IO TeMe «DKOJIOTHS 1
BHUJIOB Y TIOMYJISILIVI»
102 O606mmenue o teme «buocdepa — 1
rI100abHas IKOCHCTEMAY
OBIIEE KOJIMYECTBO YACOB I10 102 o 75
[TPOTPAMME '




Y4yedHO — MeTOANYECKOE o0ecIieueHne

OcHoBHas JiuTeparypa:

1. buwomorus 5 -11 kmaccel: mporpamMMmbl UIA 00IE00pa30BaTENbHBIX YUPEKICHHA K KOMILIEKTY
yueOHUKOB, CO3AaHHBIX o] pykoBoacTBoM B. B. Ilaceunuka/aBt. Coct. I'. M. [lanpasesa. — M.:
Hpoda, 2010.

2. A.A. Kamenckuii, E.A. Kpukcynos, B.B. [Taceunuk. buonorus. O6mast 6uonorust. 10-11 kiaccsr.
«dpodar, 2016.

3. Metoanueckoe nocobue «Iloypounsie Tectsl u 3aaanus» .. Jlepuep. Mockaa.
OKCMO, 2015.

4. Temarndeckoe U MOYpPOYHOE IUIAHUPOBAHKE MO OMOIOTHUHU K yIeOHUKY A.A.

Kamenckoro, E.A. Kpukcynora, B.B. [Taceunuka «buonorus. O6mas 6uonorus. 10-11
kinacceny/ T.A. KosmoBa — M.: U3narensctBo «JK3aMen»,2016. — 286¢.

5. bwuonorus. 10 kmacc: moypounsie mianbl. — Boarorpan6 Yuurens, 2016. — 351c.

[ononHutenbHana Autepatypa:

1. «YuebHO — TPEeHHUPOBOUHBIE MAaTEPUAJIbI Ui MOATOTOBKH ydauuxcs k EI'O». MaTennexr

— ueHTp, 2019.

MyxamemxanoB U.P. «Tectsl, 3apaun, 6nunomnpock»: 10 — 11 knaccsr. M.: BAKO

3. ILH. Epmakos, IO.B. Illep6ateix. buonorus B Bonpocax u oreerax. — Pocros v//1.: U3n-
BO Poct. yH-Ta, 1993. — 240c.

4. P.I'. 3asmu u ap. buonorus as abOUTYpUEHTOB: BOIPOCHI, OTBETHI, TECTHI, 3a/1a4H. —

Munck: FOnunpecc, 2007. — 816¢.

JlaGopaTtopHbiit mpakTukyM. bronorus 6-11 kiacce (yueOHO€ 2JEKTPOHHOE U3JaHUE).

6. «Enunas xomnexuusa Hudpossix OOpazoBarensHbix Pecypcosy (Habop 1iudpoBbIx

pecypcoB k yueonukam auaun B.B. TTaceunnka) (http://school-collection.edu.ru/).

WWW.bio.1september.ru— rasera «buosorus» -npunoxenne K «1 ceHTIOps».

8. http://bio.1september.ru/urok/ - Matepuansl k ypoky. Bce paboTbl, Ha OCHOBE KOTOPBIX
CO3J1aH cailT, ObUIM OMmyOIMKOBaHKI B ra3ere "buonorus". ABTopamu caiita npojenaHa
OosbiIas paboTa IO CUCTEMATU3UPOBAHUIO I'a3€THBIX CTaTell ¢ yYETOM LIKOJIbHOM
yueOHoOM rporpaMmsl o npeamety "buonorus".

6. www.bio.nature.ru — Hay4Hble HOBOCTM 61onorMM

no

o

~

7. www.edios.ru — 3MA0c — LEeHTP AUCTaHUMOHHOTo 06pa3oBaHKA

8. www.km.ru/education - yuebHble maTepuanbl 1 C1I0Bapu Ha caiite «Kupuan n Medpoanin»

9. http://ebio.ru/ - Dnekrponnslii yueOHUK «buosnorusy. Conep UT BCe pa3ieibl OUOJIOTHH:
00TaHUKY, 300JI0THIO, AaHATOMHUIO M (DM3HOJIOTHIO YEIOBEKa, OCHOBBI IMTOJIOTUH U T€HETHKH,
IBOJIIOLIMOHHYIO TEOPHI0O W OKOJOTHI0. MOXKeT OBbITh PEKOMEHIIOBAH Y4YaIllUMCS ISt
CaMOCTOSATENILHON pabOTHI.

10. http://djvu-inf.narod.ru/ - snexTponnas 6ubnMoTeKa

11. http://biology.ru/index.php - Caiit sBnsercs UuTepHeT — Bepcueil yaeOHOro Kypca Ha

koMmnakT-aucke "Otkpsitas buonorus".



http://school-collection.edu.ru/
http://www.bio.1september.ru/
http://bio.1september.ru/urok/
http://www.bio.nature.ru/
http://www.edios.ru/
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http://ebio.ru/
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http://biology.ru/index.php
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