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MHNOACHUTEJIBHAS 3AIINCKA

[IporpamMma mo yueOHOMY mpeamery "buosorus" (manee - OMOJIOTHS) HAa YPOBHE CpPEIHETO
obmiero oOpasoBanus pa3zpaborana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-@3 «O06
obpazoBannu B Poccuiickoii ®Penepanun»y, ®PI'OC COO, KonHmenmuu mnpenomaBaHusi Y4eOHOTO
npenMera «bHon0rus» U OCHOBHBIX MOJIOKEHUH (enepalibHOl paboyeil mporpaMMbl BOCITUTAHHUS.

VYueOunbiii npeamer «buonorus» yriayonéHHoro ypoBHs usyudeHus (10—11 xmaccel) siBasieTcst
OJHUM U3 KOMIIOHEHTOB TpeaMeTHOH obsactun «EcTecTBeHHO-HayuHble NpeaMeThl». CorjiacHo
nonoxenusM GI'OC COO npoduiibHBIe Y4eOHBIE MPEIMEThI, U3y4aeMble Ha YIIIYOJIEHHOM ypOBHE,
SBISIFOTCS  criocoOoM  nuddepeHmanun oOydeHHsT Ha ypOBHE CpPEIHEro oOIIero oOpa3oBaHUS M
MPU3BaHbl O0ECIEYUTh MPEEMCTBEHHOCTh MEXAY OCHOBHBIM OOIIMM, CPEIHHUM OOINHUM, CPEeIHUM
podecCHOHATLHBIM M BBICIIIM 00pa3oBaHHEM. B TO ke BpeMst KX/l U3 ITHX yU4COHBIX MPEIMETOB
JOJKeH OBbITh OPUEHTHUPOBAH HA MPUOPUTETHOE pelIeHHE O0pa30BATENbHBIX, BOCHUTATEIBHBIX WU
Pa3BHUBAIOIIMX 33/1a4, CBSI3aHHBIX ¢ MPOodOpUEHTAIE 00YyJalOIIUXCs U CTUMYIHPOBAHUEM HHTEpeca
K KOHKPETHOH OOJIaCTM HAydyHOTO 3HAHWSA, CBS3aHHOTO C OWOJIOTHMEH, MEIUITMHOW, SKOJIOTHEH,
TICXOJIOTHUEH, CIIOPTOM MJIM BOCHHBIM JICJIOM.

[Iporpamma mo yueOHOMy mnpeamery "buonorua" na€r mpeacTaBieHHe O LETU W 3aJadax
u3ydyeHust ydeOHoro mpenmera «buonorus» Ha yriyOIE€HHOM YpOBHE, OMpeleNsieT 00s3aTenbHOoe
(MHBapUaHTHOE) NPEIMETHOE COJEp)KaHUWEe, €ro CTPYKTYpUpOBAaHUE IO pasjenaM U Temawm,
pacnpeziesieHue Mo KjaccaMm, peKOMEHAYeT MOCIE0BATEIbHOCTh U3Y4YEHHs] y4eOHOro marepuaia ¢
y4€TOM MEXIPEAMETHBIX M BHYTPHUIIPEAMETHBIX CBSI3€H, JIOTUKU Y4eOHOTO MpPOIECcca, BO3PACTHBIX
ocoOeHHOCTeH oOyuaromuxcsa. B mporpamMe no 61onoruu peaan3oBaH NPUHIIMUIT TPEEMCTBEHHOCTH C
u3ydeHueM OHOJIOTMM Ha YypOBHE OCHOBHOrO oOmero oOpa3oBaHus, Onarogaps 4emy
MIPpOCMAaTpPUBAETCS  HANpPaABICHHOCTh HA IMOCIEAYIollee pa3BUTUE OHOJOTMYECKUX  3HAHMI,
OPUEHTHUPOBAHHBIX Ha (POPMHUPOBAHUE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHHUS, JKOJIOTHYECKOTO
MBIIJICHUS], TIPEACTABICHUI O 30pOBOM 00pa3e *KU3HU, Ha BOCHUTAHHE OEPEKHOTO OTHOIIEHUS K
OKpY’Karole mTpupoaHo cpeae. B mporpamme mo OHONIOTMHM TakKe IMOKa3aHbI BO3MOXKHOCTH
yuebHoro mpenmera «buonorus» B peanuzanuu TpeboBanuit ®PI'OC COO k mnIaHUPYyEeMbIM
JTUYHOCTHBIM, MeETalpeJIMETHBIM U TMPEAMETHBIM pe3ylbTaTaM o0Oy4YeHHss U B (HOPMHUPOBAHHH
OCHOBHBIX BHJIOB y4eOHO-ITO3HABaTEIbHON JESITEIbHOCTH OOYYaIOLIMXCS MO OCBOCHUIO COAEPIKAaHUS
OMOJIOTMYECKOT0 00pa30BaHUs Ha YPOBHE CPEAHETO 00IIero 00pa3oBaHusl.

VYueOubiii npenmer «buonorus» Ha YpOBHE CpeqHEro ooOmero o0pa3oBaHUs 3aBEpPIIACT
Ouosorndyeckoe 00pa3oBaHWE B IIKOJE M OPUEHTHPOBAH HA pACIIUPEHHE W YIIyOJIeHWEe 3HaHUN
00y4aroIuXcsi O KUBOW MPUPOE, OCHOBAX MOJEKYISPHON M KJIETOYHON OMONOTHH, SMOPUOIIOTUH U
OMOJIOTHUY Pa3BUTHS, TCHETHKH, CEIEKIINN, ONOTEXHOJIOTHH, YBOJIIOIMOHHOTO YYSHHS U KOJIOTHH.

N3ydyenne yueOHOro mnpeamera «buonorus» Ha YriIyOJ€HHOM YPOBHE OpPHUEHTHPOBAHO Ha
MOJITOTOBKY OOyYaroIMXcs K MOCEIyIOIEMY MOTyYeHHIO OMOIOTHYECKOro 00pa3oBaHMs B By3ax U
OpraHu3alMsIX CpeaHero mnpodeccuoHanbHOro obpasoBaHusi. OCHOBY €ro COJIEp)KaHHsS COCTaBIISET
crcreMa OMOJIOTMYECKUX 3HAHWH, MONYYEHHBIX NMPH W3YyYCHHH OOYYaIOUIMMHCS COOTBETCTBYIOIINX
CUCTEeMAaTUYEeCKUX Pa3esioB OMOJOTMU Ha YpOBHE OCHOBHOTrO o0miero odpazosanus, B 10—11 kmaccax
9TH 3HAHUS MOJTYYarOT pa3BUTHE. Tak, pacUIMpeHbl U YTIyO0IeHb OMOIOTHYECKUE 3HAHUS O PACTCHUSX,
KUBOTHBIX, Tpubax, OaKTepusx, OpPraHU3ME 4YeIOBeKa, OOMUX 3aKOHOMEPHOCTSAX IKHU3HH,
JIOTIOTHUTEBHO BKIIIOUEHBI OHOJIOTUYECKHE CBEACHMSI TMPUKIAAHOTO U IIOMCKOBOTO XapakrTepa,
KOTOpbIE€ MO’KHO MCIOJIb30BaTh KaK OPUEHTUPBI AJIs MOCIeAyIolero Beidopa npodeccun. Bozmoxna
TaK)Ke WHTErpamus OWOJIOTMYECKUX 3HAHUH C COOTBETCTBYIONIUMHU 3HAHUSMHU, MOTy4YECHHBIMU
00y4aromuMUCs MPH U3y4EeHUH (PU3UKH, XUMUH, Treorpaduu 1 MaTEeMaTHKH.



CtpykTypa nmporpaMmsl 1o yueOHoMy npeamMery "buosorus" orpaxaer CHCTEMHO-YPOBHEBBIN U
9BOJIIOLIMOHHBIM MOAXOJAbl K u3ydeHuto Ouonoruu. CoriacHo HM, H3Yy4arOoTCsl CBOWCTBA U
3aKOHOMEPHOCTH, XapaKTEpHbIE JUIsl JKUBBIX CHCTEM pa3HOIO YPOBHS OpraHU3alUH, 3BOJIIOLUU
OpPraHMYECKOT0 MHpa Ha 3emiie, COXpaHEeHHs] OHOJOrHYecKoro pasHooOpasusi miuaHeTsl. Tak, B 10
KJIaCCe M3Y4alOTCS OCHOBBI MOJICKYJSPHOW U KJIETOYHOW OWMOJOrHH, SMOpPHUOJIOTHHM U OUOJIOTUU
Pa3BUTHS, TEHETUKU M CEJCKIHH, OMOTEXHOJIOTUM U CHHTETUYECKON OMOJIOTHH, aKTyaJIN3UPYIOTCS
3HaHHUS OOYYaromMXCs MO OOTaHWKE, 300JI0THH, aHATOMUHU, (u3Honoruu yenoBeka. B 11 kmacce
M3Y4aroTCsl BOIOIMOHHOE YUeHHE, OCHOBBI SKOJIOTHH U yueHue o ouocdepe.

VYueOubiii npeamer «buomorus» npu3BaH  00€CEYUTh OCBOGHHE  OO0YyYaroIIMMHUCA
OMOJIOTMYECKUX TEOPH M 3aKOHOB, WJAEH, MPUHIUIIOB U MPABWII, JIEKAIIUX B OCHOBE COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTHUHBI MUpa, 3HAHUH O CTPOEHHH, MHOI000pa3uu U OCOOEHHOCTSAX KIIETKH,
OpraHusma, TMONyJsSluu, OUOIEHO3a, SKOCUCTEMBI, O BBIJAIOMIMXCA HAYYHBIX JOCTHUKCHHSIX,
COBPEMEHHBIX HCCIIECOBAHHUSIX B OWOJIOTMU, MPHUKIAIHBIX acleKTaXx OWOJIOTMYecKUX 3HaHuu. s
Pa3BUTHS U TOJICPKaHUsI MHTEpeca 00ydJaronuxcsi K OMOJIOTHH Hapsly CO 3HAUYUTEIBbHBIM 00BEMOM
TEOPETUYECKOTO MaTepHaja B COJIEPKAaHUH MPOTPAMMBI 110 OMOJIOTHH MPEIYCMOTPEHO 3HAKOMCTBO C
HCTOpHUEH CTAHOBJICHUS U PA3BUTHUSI TOW WIM WHOW 00JacTu OMOJIOTHH, BKJIAJJOM OTEYECTBEHHBIX U
3apyOeKHBIX YUEHBIX B PEIICHNE BAKHEUITNX OMOIOTUYECKUX U IKOJIOTHUECKUX MPodIeM.

Lenp wm3yueHust ydeOHOrO mpenMera «buojorus» Ha yriryOJEHHOM YpOBHE — OBIIAJCHUE
00y4aroIUMUCs 3HAHUSIMUA O CTPYKTYPHO-(PYHKIIMOHAJIHHON OpPTaHU3aIlMH JKUBBIX CHCTEM Pa3HOTO
paHra u mnpuOOpETeHHE YMEHUN WCMONb30BaTh ST 3HAHUA B (HOPMHUPOBAHHHM HMHTEpeca K
ornpeieNI€HHON 007acT MPOPecCHOHATBHOMN /1EATeIbHOCTH, CBSI3aHHOM ¢ OMOJIOrHel, Win K BBIOOpPY
y4eOHOT0 3aBeJICHUS JUTsl TPOJOJKEHUS OMOJIOrMYeCKOTr0 00pa3oBaHuUs.

Joctuxenue 1enu u3ydyeHuss ydeOHoro mnpenmera «buosorus» Ha yriyOJ€HHOM YpOBHE
o0ecreyrBaeTcs pelieHueM CIeIyIoIuX 3a/1au:

OCBOCHHE O0YYAIOIIUMKCS CHCTEMbl OMOJIOTMYECKHUX 3HaHUI: 00 OCHOBHBIX OMOJIOTHYECKUX
TEOpUSAX, KOHLEMIMUAX, THUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSX U IpaBHJaX, COCTaBISIOLINX
COBPEMEHHYIO €CTECTBEHHO-HAYYHYI0 KapTUHY MHUpa; O CTPOEHUH, MHOTOOOpa3suu M OCOOEHHOCTSIX
Ouosornyeckux cucteMm (KieTka, OpraHu3M, IMOMyJsALus, BHJ, OHOreoleHo3, Ouocdepa); o
BBIIAIOIINXCS OTKPBITUAX M COBPEMEHHBIX UCCIIEIOBAaHUSIX B OMOJIOTHH;

O3HaKOMJIEHHE OOy4aroUuIuxcs ¢ METOAAMM IMO3HAHUS >KUBOM MPUPOJBI: UCCIIENOBATEIbCKUMU
MeTOoJaMHi OMOJIOTUYECKHX HAyK (MOJICKYJSIPHON M KJIETOYHON OMOJIOTHH, SMOPHUOIIOTHH M OUOTIOTHH
pa3BUTHs, TEHETUKU M CEJEeKIUH, OMOTEXHOJOTMH W CHUHTETUYECKOH OMOJIOTHH, MaJICOHTOJIOTHH,
HKOJIOTHH ); METOJJAMH CaMOCTOSTEIBHOTO MPOBEIEHHsI OMOOTHUECKUX UCCIIEIOBAaHUH B 1aOOpaTopuu
U B pupojie (HaOnroAeHne, U3MepeHue, SKCIIEPUMEHT, MOJICIIUPOBAHHE);

OBJIaJiecHHe OOy4YaloIMMUCS YMEHHUSMHU: CaMOCTOSITENIbHO HAaXOJUTh, AaHAJIW3UPOBaTh U
UCMOJb30BaTh OMOJOTMYECKYI0 HH(POPMALIMIO; TOJIb30BAThCS OMOJIOrMYECKONW TEPMHUHOJIOTHEH U
CUMBOIIMKOHW; YCTaHABIMBATh CBS3b MEXKIY Pa3BUTHEM OHOJIOTUU M COIUAIBHO-DKOHOMHUYECKHUMH U
9KOJIOTMYECKUMHU TpoOJIeMaMU YEeIOBEYECTBA; OLIEHMBATh IOCJIEICTBUS CBOEH JESATENbHOCTH IO
OTHONIECHUIO K OKpY>Kalollell MpUpoaHOH cpejie, COOCTBEHHOMY 3/10POBBIO U 3/I0POBBIO OKPYXKAIOIINUX
moaeil; 000CHOBBIBaTh U COOMIOAATh Mephl MPO(GUIAKTUKY WH(MEKIIMOHHBIX 3a00JIeBaHUM, MpaBuia
MOBEJCHUS B TPUPOJAE H oOecrmeueHus: OE30MaCHOCTH COOCTBEHHOW IKH3HEACSITEILHOCTH B
Ype3BhIYANHBIX CUTYalUSIX TPUPOJHOTO M TEXHOI€HHOI'O XapaKTepa; XapaKTepu30BaTh COBpEMEHHbBIE
Hay4HbBIC OTKPBITUS B 0071aCTH OUOJIOTHH;

pa3BuTHE Yy OOYyYalOIIMXCS HMHTEUICKTYyalbHBIX W TBOPYECKHX CIIOCOOHOCTEH B mpolecce
3HAKOMCTBA C BBIIAIOIIUMUCA OTKPHITHSMH ¥ COBPEMEHHBIMH HCCIICIOBAaHUSIMH B OHOJOTHH,
pelmaeMbIMi €10 MpobieMamMH, METONOJOTHed OHOJIOTHYECKOr0 HCCIeIOBaHUS, MPOBEACHUS



SKCIIEPUMEHTAJIbHBIX  HCCIENOBAaHUM,  pelleHHus  OMOJOTMYecKMX  3a7ad,  MOJEIMPOBAHUS
OMOJIOTHYECKUX 0OBEKTOB U MPOIIECCOB;

BOCIIUTAaHHE y OOYYaroIIMXCS IIEHHOCTHOTO OTHOLICHHWS K >KMBOM MNpUpOJE B IEJIOM H K
OTJENbHBIM €€ 00BEKTaM M SIBJICHUAM; (POPMUPOBAHUE IKOJIOTUYECKOM, TeHETUYECKON IpaMOTHOCTH,
o0uieil KyJIbTyphl IOBEICHUS B IPUPOJIC; HHTETPAILIUU €CTECTBEHHO-HAaYUHbIX 3HAHUN;

npuobpereHue OO0yYaAOIIMMUCS KOMIIETEHTHOCTH B PallMOHAIBHOM IPHPOJIONOIE30BAHIH
(coOmroieHre TpaBUIl TIOBEJICHUSI B TPUPOJIE, OXPaHbl BHJIOB, 3KOCHUCTEM, OMocdephl), COXpaHSHUU
COOCTBEHHOTO 37I0POBbsi M 3[I0POBBSl OKPYXKAIOMIMX Jrofeil (coOmoneHuss Mep NpopUIaKTHKU
3a0oneBaHui, oOecreueHne OE30MaCHOCTH JKU3HENEATEIbHOCTH B UYPE3BBIYAMHBIX CHUTYaIHSIX
IPUPOJHOTO M TEXHOTCHHOTO XapakTepa) Ha OCHOBE HCIOJIb30BAHUS OWOJNOTHYECKUX 3HAHUHA M
YMEHHUH B IOBCEAHEBHOW KU3HH;

CO3/IaHH€  YyCIOBHHM  JUII  OCO3HAHHOTO  BBIOOpa  OOYYAIOUIMMUCS  MHJWBHUIYaJbHOU
0o0pa3oBaTeNnpHOM  TPAaeKTOpPHH,  CIOCOOCTBYIOIIEH — mocieayiouieMy  npodecCHOHATIbLHOMY
CaMOOIIPE/ICIIEHUIO, B COOTBETCTBUHU C WHAMBHyaTbHBIMH HHTEPECAMHU M MMOTPEOHOCTSIMU PETHOHA.

OO1ee yKcao 4acoB, OTBEJCHHBIX HA M3y4yeHUE OMOJIOrMM HA YIriyOJI€HHOM YPOBHE CPEIHEro
obmero oopazoBanus, coctaisaeT 204 yaca: B 10 kinacce — 102 gaca (3 gaca B Heaeno), B 11 kiacce —
102 4gaca (3 yaca B HeZEI0).

Otb6op OpraHM3alMOHHBIX (OPM, METOJIOB U CPEACTB OOYYCHHS OMOJOTHH OCYIIECTBISETCS C
yu€ToM crneun(uKd ero CoJepXKaHWs W HANpaBIEHHOCTH Ha TPOJODKEHHE OHOJOTHYECKOTO
o0pa30oBaHMs B OPraHU3ALUAX CPEIHETr0 MPOPECCHOHATBHOTO U BBICIIETO 00pa30BaHHUS.

OO0s13aTeNbHBIM  yCJIOBHEM TMpU OOydYeHWH OHOJOTMU Ha YIUIyONEHHOM YPOBHE SIBISETCS
IIpoBeJIeHNE Ja0OPATOPHBIX U MpakThyeckux padoT. Taxxke ydacthe oOy4arouMxcs B BBINOJIHEHUH
MIPOEKTHBIX U Y4eOHO-HCCIIEeI0BATENbCKUX PA0OT, TeMaTHKa KOTOPBIX OIpPEAEseTcs] YYUTEJIeM Ha
OCHOBE UMEIOIINXCS MaTepUaIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOTHBIX YCIOBUM.



COJEPKAHUE OBYYEHUSA
10 KJIACC

Copepxanue nporpamMmsl, BBIIEICHHOE KYPCU60M, HE BXOIUT B IPOBEPKY IOCYNAapCTBEHHOU
urorosoi arrectanuu (I'NMA).

Tema 1. Bnosorus kak Hayka

CoBpemeHHass Ouonorus — KOMIUIEKCHas Hayka. Kparkas wucropus pa3BuUTHsS OHOJOIHH.
buonornyeckue Hayku U u3ydaemble UMU poOieMbl. OyHaMeHTalIbHbIE, IPUKIIAIHBIE U IOUCKOBBIE
HAyYHBIE UCCIIEIOBAHUS B OMOJIOTHH.

3nayenne OnoONOrMM B (OPMHPOBAHWUU COBPEMEHHOH €CTECTBEHHO-HAYYHOH KapTHHBI MHUDA.
IIpodeccun, cBsazanHble ¢ Ouonoruel. 3HaueHne OMOJIOTHH B IPAKTUYECKOHN JESITEIbHOCTH YeJIOBEKa!
MEIUILIMHE, CEIBCKOM XO035IICTBE, IPOMBILITIEHHOCTH, OXPaHE IPUPOBL.

JdemMoHcTpanuu

[optpetsl: Apucrorens, Teodpacrt, K. Jlunne#t, XK. b. Jlamapk, Y. Hapsun, Y. I'apseit, I'.
Mennens, B. U. Bepuanckuii, W. I1. [TaBnos, 1. . Meunnkos, H. U. BaBunos, H. B. Tumodeen-
PecoBckuit, JIx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuuet u cxembl: «CBsI3b OMOJIOTHH C APYTUMH HayKaMu», «CrcTteMa OMOJOTHYECKUX HAYK».

Tema 2. /KuBble cucTeMbl M X H3Y4YeHHE

XKusble cuctembl Kak npeaMeT u3ydeHus Ouosioruu. CBOICTBa JKUBBIX CHUCTEM: €IMHCTBO
XMMHUYECKOTO COCTaBa, JUCKPETHOCTh M LIEJIOCTHOCTb, CIOXKHOCTb U YIOPSJAOYEHHOCTh CTPYKTYPBHI,
OTKPBITOCTh, CaMOOpPraHU3allMs, CaMOBOCIIPOU3BEACHUE, Pa3APaXKUMOCTh, U3MEHYUBOCTb, POCT U
pa3BUTHE.

YpOBHM  OpraHM3alMM  JKUBBIX  CHUCTEM:  MOJIEKYJISIPHBIM,  KJIETOYHBIM, TKAaHEBBIN,
OpraHU3MEHHBIM, MOMYISIHMOHHO-BUAOBOM, SKOCHCTEMHBIH (OMOT€OLeHOTUYECKHI), OHOChEpHBIN.
[Ipoueccel, mpoucxoasnye B >KUBbIX cucTeMax. OCHOBHbIE NMpU3HAKK KHUBOrO. JKu3Hb kak (opma
cyliecTBoBaHMs Marepuu. Hayku, u3yuaroniyie >KuBble CUCTEMBI Ha pa3HbIX YPOBHSAX OpraHHU3alUU.

N3yuenune >kuBBIX cucTeM. MeToasl Ouonorndyeckoil Hayku. HaGmionenue, u3MepeHue,
JKCIIEPUMEHT, CUCTEMaTH3auus, MeTaaHanu3. [IoHsTHE O 3aBHCHMON M HE3aBUCHMOI IEPEMEHHOM.
[InanupoBanue skcnepuMenTta. [loctaHoBka M mpoBepka runore3. Hynesas rumoresa. Ilonsatue
BbIOODKM U €€ nocToBepHOCTh. Pa3bpoc B Ouonormyeckux AaHHbIX. OLEHKAa JOCTOBEPHOCTHU
IIOJIyYEHHBIX  pe3yibTaToB. IIpuumHBI HUCKaXEHHsT pe3yiapTaToB dKcrnepumeHTta. llonsarue
CTaTUCTUYECKOTO TECTA.

JdemMoHcTpanuu

Tabmumpr u cxembl: «OCHOBHBIE NMPU3HAKK KU3HWY», «buonoruueckue cucrembly, «CBoicTBa
KUBOUM MaTepumn», «Y pOBHU OpraHU3alMH KUBOH NPUPOIbD», «CTpOEHHE JKUBOTHON KIIETKW», « TkaHn
KHUBOTHBIX», «CHCTEMBl OpraHOB 4YeJIOBEUECKOro opranuszMay, «buoreonenos», «buochepay,
«MeToabl U3y4eHUs JKUBOU TPUPOIBD.

ObopynoBanue: mabopaTopHOE OO0OpYIOBaHWE ISl TPOBEACHHUS HAOIIOJICHUN, W3MEPECHH,
9KCIIEPUMEHTOB.

IIpakTnyeckas padora «/cnonp3oBaHUE PAa3IUYHBIX METOIOB IIPY N3YUEHUHU KUBBIX CUCTEM).

Tema 3. bruosorus Kierku

Knerka — cTpykTypHO-(QYHKIMOHANbHAA €JUHUALA KHUBOT0. McTopust oTKpbITHs KiIeTKH. PaboThl
P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Illnelinen, P. Bupxo). OcHoBHbIE
IIOJIOXKEHUSI COBPEMEHHOM KIIETOYHON TEOPUHU.



Meroapl MOJNEKYJSIPHOW W KIETOYHOM  OWOJIOTMH: MHUKPOCKOIHWSA, Xpomarorpadus,
anekTpodopes, METOJ ~ MEYEHBIX  aroMoB,  JuddepeHnaIbHoe  HEeHTPUPYTHUpOBaHUE,
KyJIbTUBUPOBAHHUE KIETOK. M3yuenue pukcuposanHvlx Kiemok. DICKTPOHHAs MHUKPOCKOIHS.
Kongoxranvnasn mukpockonus. Bumanvhoe (npudsicuznennoe) uzyuenue Kiemox.

JdemoHcTpauuu

[Toptpersi: P. I'yk, A. JleBenryk, T. lIsann, M. [llneiinen, P. Bupxos, K. M. bap.

Tabnuip! u cxembl: «CBETOBOM MUKPOCKOID», «IEKTPOHHBIMN MUKpOCKom», «Mcropus pa3Butus
METOJI0B MUKPOCKOIIUI.

OOGopynoBaHMe: CBETOBOM MMKpPOCKOI, MHKpOIpenapaTsl pPACTUTEIbHBIX, JKUBOTHBIX M
OaKTepUaIbHBIX KICTOK.

IIpakTuyeckass padora «lI3yuyeHne MeTOMOB KJIETOYHOW Owmonoruu (Xpomarorpadus,
anekTpodopes, auddepenunanbHoe neHTpudyrupoanue, [1LP)».

Tema 4. XumMnyeckasi Opranu3anus KJIeTKH

XHMMHMYECKUHI COCTaB KJIETKU. Makpo-, MEUKPO- U yJIBTPaMHKPOdJIEMEHThI. Bona u €€ ponb Kak
pacTBOpUTENIS, peareHTa, yd4acTue B CTPYKTYpPUPOBAHUHU KIIETKH, TEIUIOpEryisiuuu. MuHepajabHble
BEIIECTBA KJIETKH, X OMOJIOruuecKas poiib. Poib KaTHOHOB U @aHMOHOB B KJIETKE.

Opranuueckue BellecTBa KIETKU. buosornueckue mnosmMmepsl. benkn. AMHUHOKHCIOTHBIN
coctaB OenkoB. CTpyKTypbl OenkoBoi Mosekyinbl. [lepBuuHasi cTpykrypa Oenka, MenTuHasl CBS3b.
Bropuunas, TpeTruHas, yeTBepTHUHas CTPYKTYpHhl. [enarypanms. CoiictBa OenkoB. Knaccupukanms
6enkoB. buonornueckue GyHKIM 0enKOB. [Ipuonsi.

VYraeBoasl. MoHOcaxapuipl, AMcCaxapuibl, OJUrocaxapuisl M moiMcaxapuabl. OOmuil miuan
CTpOEHHS U (PU3NKO-XUMHUYECKHE CBOMCTBA YIJIeBOAOB. bruonornueckre GyHKIUN yriIeBOOB.

Jlunuget. ['wapodunsHo-TUapOdPOOHBIE cBOMcTBA. Knaccudukanus nmununos. Tpuraunepuisl,
¢dochomunuapl, BockH, crepouabl. buonoruueckue ¢GyHkuMM JmnuaoB. OOmme  cBoOWCTBa
OMOJIOTNYECKUX MEMOpaH — TEKY4eCTh, CIOCOOHOCTh K CaMO3aMbIKaHUIO, TTOTYIPOHUIIAEMOCTb.

HyxneunoBbie xuciorel. JJHK um PHK. Crpoenue HykinenHoBbIX KucinoT. HykieoTunabl.
[Ipuamun xommnementapHoctu. IlpaBuno Yaprapda. Crpykrypa JAHK — nBoiiHas coupais.
Mecronaxoxaenue u 6nonorndyeckue pynkunu JHK. Buast PHK. @ynkuuu PHK B kietke.

Crpoenne moinekynsl AT®. Makpospruueckue cBa3su B Moiekyne AT®. buonornueckne
¢byaxkuun  AT®. BoccTaHOBIEHHBIE  TMEPEHOCUYMKH, WX (GYHKOMH B KIeTke. /[pyeue
nykneosuompughocpamor (HT®). CexsenupoBanue [IHK. Memoowi eenomuxu, mpanckpunmomuxu,
NpOMeoOMUKU.

CrpykTypHas Ouonorusi: OHOXMMHUYECKHME M OHO(PHU3MUECKHE UCCIEI0BaHUS COCTaBa M
MIPOCTPAHCTBEHHOMN CTPYKTYphl OUOMoIeKyl. Modenuposanue cmpykmypul u yHKyui OUOMONEKyn u
ux komnuaexcos. Komnviomepnbviti Ousatin u OpeaHud4ecKuti cunme3 OUOMONEKYN U UX HeNnpupoOHbIX
aHan0208.

JdemMoHcTpanuu

[Hoptpetsr: JI. Ilomuur, k. Yorcon, @. Kpuk, M. Ywikunc, P. ®@panknun, @. Courep, C.
[Ipy3unep.

Huarpammsl: «Pacnpenenenne XuMUYECKHX 3JIEMEHTOB B HEXKUBOM nipupoae», «Pacnpenenenne
XUMHUYECKUX 3JIEMEHTOB B KUBOU NPUPOEY.

Tabnuue! u cxemsl: «llepruoanueckas TabauLa XUMUUYECKHX IEMEHTOBY, «CTpOEHHE MOJIEKYJIb
BOJbI», «BemecTBa B coctaBe opranu3MoBy, «CTpoeHHE MOJCKYINIBI Oenkay, «CTPYKTyphl OCIKOBOM
MoJIeKYNbl», «CTpoeHHne MOJIEKYJd YIVIEBOAOB», «CTpo€HHE MOJEKyNd JIUNUI0B», «HykiienHoBble
KHUCIOTBD, «CTpoeHre MoseKyiabsl ATD».

OO6opynoBaHue: XUMHYECKas TTOCy/1a U 000pyI0BaHNE.



JlabopaTopHas padora «OOHapyXeHHE OCTKOB C MTOMOIIBIO KAaUeCTBEHHBIX PEAKITUI».

JlaGopaTtopuass padora «lccrenoBaHNe HYKJIEMHOBBIX KHCIIOT, BBIJCIICHHBIX H3 KIIETOK
Pa3IUYHBIX OPTaHU3MOBY.

Tema 5. Ctpoenue u yHKUMH KJIETKH

Tunsl KJIETOK: JyKapuoTHueckas U mpokapuotuueckas. CTpyKTypHO-(DYHKIIMOHAJbHbIE
00pa30BaHMsI KJICTKH.

Crpoenne npokapuoTHueckoi kieTku. Kierounas crenka Oakrepuit um apxeil. OcoOeHHOCTH
CTpOCHHS TeTepOoTPOPHON U aBTOTPOPHON MPOKAPUOTHYECKHUX KJIETOK. MEeCTo M pojb MPOKapuoT B
OnolLEeHO3aX.

Crpoernre M (QYHKIMOHHPOBAHHE DJYKApUOTHYECKOM KIeTKH. IlmazmaTtmueckas memOpana
(mna3manemma).  CrpykTypa  Iula3Maruyeckoil  memOpanbl.  TpaHcmopT — BemlecTB — uepes
1a3MaTHYecKyl0o MemOpaHy: mnaccuBHbIA (auddysusa, obneruénnas nuddysus), aKTHUBHBINA
(mepBUYHBIA ¥ BTOPUYHBIN aKTHUBHBIA TpaHcnopT). [lomynponuniaemocts MemOpansl. PaboTa HaTpwmii-
KaJIMeBOT0 Hacoca. DHJOLUUTO3: MMHOLMTO3, (harounTo3. Jk3ounuto3. Knerounas crenka. CTpykTypa u
(GYHKIMU KIETOYHOW CTEHKH PACTEHHA, TPHOOB.

Huromnasma. Ilutozomb. Ilutockener. JIBwkeHue 1murToIUIasMbel. OpraHoubl  KIETKH.
OpnoMeMOpaHHbIE OpraHOWAbl KIETKU: sHAormazmatudeckas cetb (OIIC), ammapatr [Nombmxw,
JM30COMBI, HX CTpPOCHUE U PyHKINHU. B3anuMocBs3b 0JHOMEMOPAaHHBIX OpraHouI0B KieTku. CTpoeHue
TPaHyJISIPHOTO peTUKyiIyMa. Mexanusm nanpasienus 6eaxog ¢ IIIC. CUHTE3 paCTBOPUMBIX OEIKOB.
CuHTe3 KIJIETOUHBIX MeMOpaH. [maakuili (arpaHyispHBIA) 3HJIOIUIA3MATHUYECKUNH PETUKYIYM.
CekperopHas ¢QyHkuus anmapara [ombmxu. Moougukayus 6erkoe 6 annapame 1 01604CuU.
Copmuposka 6enxoe 6 annapame I'onvodcu. TpaHCIIOPT BEUIECTB B KieTKe. Bakyonun pacTUTENbHBIX
kietok. Kiierounsii cok. Typrop.

[TomyaBTOHOMHBIE ~ OpPraHOMIbl  KJIETKH: MHUTOXOHJPHMH, IUIACTHABL.  [Ipoucxooicoenue
mumoxonopuii u naacmuo. Cumouoeenes (K.C. Mepeowckoeckuii, JI. Mapeynuc). Ctpoenue U GyHKINU
MUTOXOHAPUH H 1actua. [lepBUYHBIE, BTOPUYHBIE W CIOXHBIE TUIACTHIBI (DOTOCHHTE3UPYIOIINX
3YKApUOT. XIIOPOIIACTBI, XPOMOIUIACTHI, JISMKOIIACTHI BBICIIUX PACTECHUN.

HememOpanHnsble opranonisl kietku CTpoeHue u GyHKIUU HEMEeMOpPaHHbBIX OPraHOUIOB KIIETKH.
PubGocowmsl. [lpomescymounvie unamenmoi. MUKpOPUIAMEHTBL. AKMuUHOBblE MUKPODUIAMEHMbL.
MpliieuHble KIETKH. AKMUHo8ble KOMNOHEHMbl HeMbluleyHblx Kiemok. MukpoTpyoouku. Kietounslii
neHTp. CTpoeHue W JBWKEHHE KXTYTHKOB M pecHHYEK. MHUKpPOTPYOOUKH HUTOIIa3Mbl. L{eHTprois.
benxu, accoyuuposannvle ¢ mukpoguramenmamu u mukpompyobouxkamu. Momopnuie 6enxu.

Snpo. OGonouka sapa, XpOMAaTUH, KapuoIiazMa, SAPBIIIKY, X CTPOEHUE U QYHKIMHU. S aepHbIi
O0enkoBblii MaTpukc. IIpocTpaHCTBEHHOE pacHOJOKEHHE XpOMOCOM B HHTep(a3HOM  spe.
Oyxpomamun u 2emepoxpomamun. beaku XxpomaTHHa — TUCTOHBI. /[unamuka s10epHOl 00010YKU 8
Mmumo3se. H0epHulii mpancnopm.

Knerounbie BkimtodeHus. CpaBHUTENbHAs XapaKTEPUCTHKA KIETOK 3YKAapHOT (pacTUTEIbHOMH,
KUBOTHOH, TpOHOI1).

JdemMoHcTpanuu

IToptpetsr: K.C. MepexkoBckuid, JI. Maprynuc.

Tabmuuer u cxembl: «CTpoeHHE 3YKAPUOTHUECKON KIETKN», «CTpOEHUE >KUBOTHOHM KIIETKH»,
«CTpoeHHue  pacTUTENbHOM  KIeTKW», «CTpoeHne  MUTOXOHApUW», <«Aapo», «CtpoeHue
MPOKAPUOTUYECKOM KIETKH.

ObopynoBaHue: CBETOBOW MHKPOCKON, MHUKPONpEnapaTbl PacTUTENbHBIX, KUBOTHBIX KIIETOK,
MHUKPOITpEnapaTsl OaKTepHaTbHBIX KIETOK.

JlaGoparopHas padora «/3yueHne CTpOeHHS KJIETOK Pa3IUYHbIX OPraHU3MOB).



IIpakTuyeckasi padora «l3yueHue CBONCTB KIETOYHOU MeMOpaHBI».

JlabopaTopunass padora «MccienoBanue Iu1asMoiau3a M JIEIJIA3MOJIM3a B PACTUTEIbHBIX
KJIETKaX».

IIpakTnueckas padora «/3ydyeHnue ABMKEHUS HUTOIIA3MbI B PACTUTENBHBIX KIETKAX).

Tema 6. O0MeH BellecTB U NPeBpallleHHe JHEPTUHN B KJIETKe

AccuMWIISIIMA M TUCCUMWJISIIMSL — JIBE CTOPOHBI MeTabosm3ma. Tumbl oOMEHa BEIIECTB:
aBTOTPOHBIA M TeTepoTpOHBIH. YdacTHe KHCIOpoAa B OOMEHHBIX Hpoleccax. DHEpreTudeckoe
obecrieuenue kieTku: mpeBpamenne AT®D B oOMEeHHBIX mporeccax. DepMEHTATUBHBIN XapakTep
peakuuii kieroyHoro metabonusma. depMeHTH, UX CTPOCHHE, CBONCTBA W MEXaHU3M JCHCTBHS.
KodepmenTtsl. OTinnuns pepMEeHTOB OT HEOPraHUYECKUX KaTaln3aTOpPOB. belkn-akTuBaTopsl U OeNKH-
WHTUOUTOPBI. 3aBUCUMOCTh CKOPOCTH (DEPMEHTATHBHBIX PEAKIU OT pa3IHIHBIX (aKTOPOB.

[lepBU4HBII CHHTE3 OpPraHMYECKUX BemecTB B KieTke. DOTOCUHTE3. AHOKCULeHHbIU U
oxcueenHvlll pomocunmes y baxmepuii. Ceemocoouparowue nueMeHmsl U NUSMeHmovl PeaKyuoHHO20
yenmpa. Ponp xaoporutactoB B mporecce GorocunTe3a. CBeToBas U TeMHOBasA Ga3pl. Pomoovixanue,
Cs., Cy- u CAM-munwet hpomocunmesa. IlponykTUBHOCTH GOTOCHHTE3a. BiiussHUE pa3iMuHbIX (PaKTOPOB
Ha CKOpOCTh poTocHHTE3a. 3HaUYECHUE (POTOCHHTE3A.

Xemocunrte3. Pa3zHooOpaszue OpraHu3MOB-XEMOCHHTETHKOB: HUTPUGUIUPYIOIIHE OaKTepHH,
&Kelle300aKTepun, cepodaKTeEpUn, BOJIOPOAHbIE OaKTepUH. 3HAUEHNE XEMOCUHTE3A.

AnaspoOHble opraHu3Mbl. Buabl Opokenusi. I[IpomykTsl OpoXKEeHHS M WX HCIIOJIb30BaHHUE
4el0BEKOM. AHa pOOHBIE MUKPOOPTaHU3MbI KaK 00bEKThI OMOTEXHOJIOTUU U BO30YAUTENU OOIEe3HEH.

AdpoOHBIE OpraHu3Mbl. DTalbl YHEpreTudeckoro ooMena. IlogroroButensHslit tamn. I'mukonu3
— OECKHCIIOPO/IHOE PaCIIETIIICHUE TITFOKO3BI.

buonoruueckoe okuciaeHue, WIM KIETOYHOE JAbIXaHuWe. Pojab MHUTOXOHApPUI B Ipoleccax
Ouosiornyeckoro okucinenus. Luknumueckue peakiuu. OxucnutenbHoe GochopuiinpoBanue. Iuepeus
Membpannoeo epaouenma npomonos. Cunmes AT®D: paboma npomonnou ATD-cunmassi.
[IpeumymectBa a’dpoOHOro myTH oOOMEHa BEIIECTB Iepel aHa’poOHbIM. O(PPEeKTUBHOCTH
SHEPreTHYecKoro oOMeHa.

JdemoncTpanuu

[optpetrsr: Ix. Ilpuctnu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmuupr u cxembl: «DoTocuHTE3», «IHEpPreTHUYeCKUid oOMeH», «buocuHTe3 Oenkay,
«Ctpoenue pepmeHTay, «XEeMOCHHTE3.

OO6opynoBaHue: CBETOBOM MHKPOCKOI, OOOpPYIOBAaHUE [UIS HPUTOTOBICHHS MOCTOSIHHBIX H
BPEMEHHBIX MUKPOIIPENIapaToB.

JlabopaTopHass padora «/3yueHue KaTaJIUTUYECKOW aKTUBHOCTU (EPMEHTOB (Ha MpHUMeEpe
aMmIIa3bl WIH KaTamasbl)y.

JlaGopaTopHas padora «/I3yyeHue (pepMEHTATUBHOIO paCILEIUIEHUS MEPOKCHIa BOJAOPOAA B
PACTUTENBHBIX U )KUBOTHBIX KJIETKaX).

JlaGopaTopHas padora «CpaBHEHHE TTPOIIECCOB (POTOCHHTE3a U XEMOCHHTE3AY.

JlaGopaTopnas padora «CpaBHEHUE POLIECCOB OPOKEHUS U ABIXaHUS.

Tema 7. HacnencreenHas uHgopManus U peanu3anus eé B KiIeTke

Peakuuu marpuuHoro cuHrtes3a. [IpuHIMO KOMIUIEMEHTApPHOCTH B pEaKLUUIX MaTpUYHOTO
cuHTe3a. Peanu3anus HacleICTBEHHOW wWHoOpManuu. [©HeTHYeCcKuil KOJ, €ro CBOWCTBA.
Tpanckpunuus — wmarpuusblii cuHTe3 PHK. IlpuHumnel TpaHCKpUNIMHU: KOMIIJIEMEHTAPHOCTb,
aHTUIApPAJLIEIbHOCTh, ACUMMETPUUHOCTb. Co3pesanue mampuunvix PHK 6 sykapuomuueckou Kiemxke.
Hexooupyrowue PHK.



Tpancnsaumss u e€ sranmbl. Yyactue TpaHcnopTHeix PHK B OuocunTese Oenka. YcimoBus
6uocunresa 6enka. Koguposanue amuHokucnot. Ponb pubocom B GnocunTese Oemka.

Coepemennvie npedcmaenenus o cmpoenuu 2enog. OpraHusalyss T'€HoMa Yy IPOKapuoT U
JyKapHuoT. Perynsanus akTHBHOCTH T€HOB y mpokapuoT. ['umotesa omnepona (P. XKakob, XK. Mano).
MonekynapHvle mexaHusmvl IKCHpeccuu 2eHo8 y sykapuom. Ponw xpomamuna 6 pezynsyuu pabomol
2enos. Perymnsiuns oOMEHHBIX IPOIIECCOB B KieTKe. KieTounblif romeocTas.

Bupycel — Hexsetounble (HOpMBI KM3HM M oOnuratHble mapazuThl. CTpoeHHE MPOCTHIX H
CJIOKHBIX BHPYCOB, PETPOBUPYCOB, OakTepuodaros. ;Kusnennviii yuxkn JJHK-codepocawux eupycos,
PHK-cooepoicawux eupycos, bakmepuoghazos. Obpamuas mpanckpunyus, pegepmasa, unmezpasd.

BupycHsle 3a0oneBanus uenoBeka, )KUBOTHBIX, pacteHuil. CIIN]J], COVID-19, conuansubie u
MEIUIMHCKUE MPOOIIEMBI.

buoungopmamurxa: unmeepayus u anamuz oOoavuux maccusos («bigdatay) cmpykmypHvix
ouonoeuveckux OdaumHvix. Hanomexnonocuu 6 ouonoeuu u meouyuue. Ilpocpammupyemvie ¢hyHkyuu
benxos. Cnocobvt 0ocmasKu 1ekapcms.

JdemMoHcTpanuu

[Toptpetsr: H. K. Konsuos, /1. 1. IBaHOBCKUI.

Tabmuis! u cxeMsl: «buocunTes 6enkay, «'eneTnueckuii kony», «Bupycer», «bakrepuodaruy.

IIpakTnueckas padora «Co3gaHue MOJEIU BUPYCay.

Tema 8. ’/Ku3HeHHBIN HUKJI KJIETKHU

Knerounsrii nuki, ero nepuonsl u perymsauus. Uarepdaza u muto3. OcoO0EHHOCTH MPOLIECCOB,
npoTekaromux B uHTepdasze. IloarotroBka  kierku kK geneHuto.  [IpecuHTeTnyeckuit
(MOCTMUTOTUYECKUI), CHHTETUYECKUH W IOCTCUHTETUYECKUH (IPEMUTOTHYECKUN) MEepHOIbI
uHTEpPa3bl.

Matpuunsii cunre3 JJHK — permukanus. [Ipuanuns! permmkanuu JJHK: komruieMeHTapHOCTS,
MOJIYKOHCEPBATUBHBIM CHHTE3, aHTUIapamienbHocTh. Mexanusm pernukanuu [IHK. Xpomocomst.
Crpoenue xpomocoMm. TermoMmepbl M TeloMepaza. XPOMOCOMHBIM Ha0Op KIETKM — KapHOTHIL
JIUTIoUTHBIN M TarIONIHBIA HAa00phl XpoMocoM. I'oMoorudHbie XpoMOCOMBI. [10J10BBIE XpOMOCOMBI.

JHenenne knetkn — Muto3. CTaguyn MHUTO3a M IPOUCXOMSIINE B HUX Ipouecchl. Tumnsl MuTo3a.
Kapunoxunes n nuroknses. buonornueckoe 3HaueHne MUTO3A.

Perynsius mutoTndeckoro nukia kietku. [Iporpammupyemas kiietouHasi TuOenb — aromnTos.

Knerounoe snpo, xpomocombl, (yHKUHMOHalbHAs TeHOMUKa. Mexanuzmsl npoaugepayuu,
oughghepenyuposku, cmapenus u eubenu xiemokx. «Llugposas kiemka» — OuounHgopmamuyeckue
Mooenu YYHKYUOHUPOBAHUS KIeMKU.

JdemMoHcTpanuu

Tabmuupr w cxembl: <«OKWU3HEHHBIA IMKI KICTKW», «MuTo3», «CTpOCHHE XPOMOCOM,
«Penmukanms [JJHK».

Ob6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOIpenapaThl: «MHUTO3 B KJIETKaX KOpPEIIKa JTyKay.

JlabGoparopHas padora «/3yuyeHne XxpoMOCOM Ha FOTOBBIX MUKPOITPENApATax).

JlabopaTopHas padora «HabmoneHne MUTo3a B KJIeTKaX KOHYMKA KOpeIlKa JIyKa (Ha TOTOBBIX
MHUKpOIpenaparax)y.

Tema 9. CTpoenune u pyHKIMH OPraHu3MOB

buonornueckoe paszHooOpaszue OpraHU3MOB. OIHOKIIETOYHEIE, KOJIOHUAJIbHBIE,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

OCOOEHHOCTH CTPOCHUS U JKU3HEACATEIHHOCTH OJTHOKJIETOYHBIX OpraHn3MoB. bakTepuu, apxeu,
OJTHOKJICTOYHBIE I'PUOBI, OTHOKJIETOYHBIE BOJOPOCIIH, APYrHe NpOTHCTHL. KoTOHNaNbHbIE OpraHu3MBI.



B3anmocCBA3bp 4YacTeil MHOTOKJIETOYHOIO OpraHu3Ma. TKaHW, OpPraHbl M CHUCTEMbI OPraHOB.
Opranusm Kak enuHoe Lenoe. ['omeocras.

Txanu pactenuil. Tumbl pacTUTENBHBIX TKaHEH: oOpa3oBaTeibHas, MOKPOBHAS, MPOBOJAIIAL,
OCHOBHasA, MexaHundeckas. OCOOCHHOCTH CTpOeHMs, (QYHKIUI M pacnojOXKeHHUs TKaHEeH B opraHax
pacTeHui.

TKaHM XKUBOTHBIX M 4eIOBEKAa. THIBI )KMBOTHBIX TKAaHEH: 3MUTEIIMAIIBbHASA, COCIUHUTEIIBHAs,
MbllIeyHas, HepBHas. OCOOCHHOCTH CTpOeHUs, (YHKIMHA M pPACIONOKEHHS TKaHEH B OpraHax
KUBOTHBIX U 4EJIOBEKA.

Opranel. BereraTuBHblE W I'€HEpAaTUBHBIE OpraHbl pacTeHUud. OpraHbl M CHUCTEMBI OpPIaHOB
JKUBOTHBIX U 4yesioBeka. yHKIIUU OpraHoOB U CUCTEM OPIaHOB.

Omopa Ttena opranu3moB. Kapkac pacrenuii. CkeneTsl OJHOKJIETOYHBIX M MHOTOKJIETOUHBIX
KUBOTHBIX. HapyXHbI! 1 BHYTpeHHMH ckenleT. CTPOCHHE U TUIIBI COEIMHEHUS KOCTEH.

JIBI>KeHHE OpraHu3MOB. [IBH)KEHHE OHOKJIETOUHBIX OpPraHU3MOB: aMEOOMJIHOE, JKIYTHKOBOE,
pecHuyHOe. JIBM)KEHME  MHOTOKJIETOYHBIX PACTEHMI: TPONM3MbI M  HacTuu. JIBumxkeHue
MHOTOKJICTOYHBIX JKUBOTHBIX M YeJIOBEKA: MbIIIeYHass cuctema. Pediexc. CkeneTHbIe MBIl U UX
pabora.

IIutanue opranusmos. IloryomeHne BOABI, YINIEKHCIOrO ra3a M MHMHEPAIBHBIX BELIECTB
pacteHussMH. [InTaHue KUBOTHBIX. BHYTPHUIIOJOCTHOE M BHYTPUKIIETOYHOE IuileBapeHue. [Iutanue
[IO3BOHOYHBIX KHUBOTHBIX. OTHENbl NUIIEBAPUTEIBHOIO TpakTa. lluieBapUTENbHbIE JKEJE3bI.
[InmeBapuTenbHas cUcTEMa Y€JI0BEKa.

Jpixanue opranu3moB. Jlpixanue pacteHuil. J[pixanue >xuBOTHBIX. Juddysus rasos dyepes
MOBepXHOCTh KieTku. KokHoe npixanuwe. JlpixaTenbHas mMOBEepXHOCTh. JKabepHoe u JnEroyHoe
npixaHue. /[pIxaHue MO3BOHOYHBIX JKMBOTHBIX M UE€JIOBEKAa. DBOJIOLMOHHOE YCIIO)KHEHHUE CTPOEHUS
JETKUX MO3BOHOYHBIX KUBOTHBIX. /[pIXaTelbHas cucTemMa 4enoBeka. MexaHn3M BEHTWISALUY JIETKUX Y
NTHIL U MIIEKONUTAIOMMX. Perynsanus apixanus. JlprxarenbHble 00bEMBI.

TpancnopT BemecTB y Opranu3MoB. TpaHCIIOPTHBIE CUCTEMBI PACTEHUI. TpaHCIOPT BEIIECTB Y
*KUBOTHBIX. KpoBeHOCHas1 cuctema n €€ opranbsl. KpoBeHOCHasi cucTeMa MO3BOHOYHBIX KMBOTHBIX U
yenoBeka. Cepjie, KpOBEHOCHBbIE cOCyAbl U KpoBb. Kpyru KpoBooOpaiieHus. DBOIIOLHMOHHBIE
YCIOXHEHUsI CTPOEHMsS KpPOBEHOCHOM CHCTEMBbI ITO3BOHOYHBIX HMBOTHBIX. Pabora cepama u eé
perynsanus.

Beinenenne 'y opramuzmoB. Beigenenume 'y pacreHnil.  BelneneHune  y  KUBOTHBIX.
CoxparutenbHble Bakyosnu. Opranbl BelaeneHus. @uiibTpanus, CeKpenus 1 00paTHOE BCachblBaHUE KaK
MeXaHU3Mbl paboThl OpraHoB BblAedeHUsA. CBs3b MOJOCTH Tela ¢ KPOBEHOCHOH M BBIICTUTEIHHOMN
cucteMaMu. BbineneHue y TMO3BOHOYHBIX JKMBOTHBIX M dyenoBeka. [louku. Crpoenue u
¢yHkmonupoBanue HedpoHa. ObpazoBaHUE MOYH Yy YETIOBEKA.

3ammra y OpraHu3MoB. 3alluTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropbl OakTepuil M IHCTHI
IIPOCTENIINX. 3alUTa y MHOTOKJIETOUHbIX pacTeHuil. Kyrukyna. Cpencrsa macCHBHOM U XUMUYECKOU
3auThl. OUTOHLIMIBI.

3ammTa y MHOTOKJIETOYHBIX KMBOTHBIX. [IOKpOBBI M MX NMPOWU3BOAHBIC. 3allMTa OpraHU3Ma OT
6one3nell. IMMyHHas cuctema yenoBeka. KieTouHbli U ryMoOpaibHBIE UMMYHHUTET. Bpox1€HHBIN 1
NpUOOPEeTEHHBIN crienuprUecKuii UMMYHUTET. Teopus KIOHAIbHO-CeleKTHUBHOTO nMMmyHuTera (II.
Opmux, ®. M. bepuer, C. Tonerasa). BocmanmurensHble OTBETHI OpraHu3MoB. Poib BpOXAEHHOTO
MMMYHUTETA B pa3BUTUHU CUCTEMHBIX 3a00JI€BaHUI.

Pa3gpakxuMocTh U peryisinus y OpraHu3sMoB. Pa3apakuMoCTh y OJHOKIIETOYHBIX OPraHU3MOB.
Takcucsl. PaznpaxumMocTs U peryisnus y pacTeHuil. POCTOBbIE BelECTBA U UX 3HAYCHUE.



HepBHas cuctema u peduieKTopHas peryisnus y *KUBOTHbBIX. HepBHas cucrema u e€ OTaelnsl.
OBOJIIOIMOHHOE YCII0O)KHEHHUE CTPOECHMSI HEPBHOW CHCTEMBI y UBOTHbBIX. OT/AEIBI TOJIOBHOTO MO3Tra
MO3BOHOYHBIX KUBOTHBIX. Pedrexc u pedaexropHas ayra. besyciaoBHbie 1 yCI0BHBIE peICKCHI.

I'ymopanbHast perynsuuss M OSHIOKPHHHAs CHUCTEMa JKMBOTHBIX UM 4YelloBeka. JKenessl
SHIOKPUHHOM CHCTEMBI U UX TOPMOHBI. JlelicTBHE TOpMOHOB. B3anMOCBs3b HEPBHOW U 3HIOKPUHHOMN
cucreM. [ unoranamo-runoduzapHas cucrema.

JdemMoHcTpanuu

[Toptper: U. I1. ITaBmnos.

Tabmuupl n  cxembl: «OJHOKJIETOYHBIE BOAOPOCIN», «MHOTOKIETOYHBIE BOZOPOCINY,
«bakrepun», «llIpocreiimmey, «OpraHbl LIBETKOBBIX pacTeHUi», «CHCTEMBbl OPraHOB O3BOHOYHBIX
KUBOTHBIX», «BHYTpeHHEE CTpOCHME HAaCEKOMBbIX», «TkaHu pacreHui», «KOpHEBBIE CHCTEMBI»,
«Ctpoenue cte0ist», «CTpoeHHEe JIMCTOBOM IIACTUHKM», «TKaHU >KUBOTHBIX», «CKeleT 4eIoBeKay,
«[InmeBapurenpHas cucrema», «KpoBeHocHas cucrema», «JlpixarenpHas cucrema», «HepBHas
cucrema», «Koxa», «MpleuHas cuctemay, «BoiaenurenbHas cucreMa», « QHIOKPUHHAS CUCTEMAY,
«Ctpoenne MbImby, «Mmmynuter», «KumednononoctHeiey, «CxemMa TMHTaHUS pPaCTEHUN»,
«KpoBeHOCHbBIE CHCTEMBI ITO3BOHOYHBIX JKUBOTHBIX», «CTpoeHHE TUIpPB», «CTpOCHHE IUIAHAPUUNY,
«BHyTpeHHee cTpoeHHe J0XkKAEeBOro uepBs», «HepBHas cuctema prioy, «HepBHas cuctema JIsAryImKkm»,
«HepBHast cucrema npecMmbikaronuxcs», «HepBras cucrema nrtuny, «HepBHas cucrema
MIIEKONUTAOMNX», «HepBHas cucrema uenoBekay, «Pediexcy.

OOGopynoBaHue: CBETOBOM MHKPOCKON, MHKpONpenapaTbl OJHOKJIETOYHBIX OPraHU3MOB,
MUKpOIpENnaparsl TKAHEW, PAaKOBHHBI MOJUIOCKOB, KOJUIEKIIMM HACEKOMBIX, HWITIOKOXKHX, >KHBBIE
9K3EMIUIAphl KOMHATHBIX pAacTeHUU, repOapuy pacTeHUN pa3HbIX OTNENOB, BIIAXKHBIE IperapaTsl
KUBOTHBIX, CKEJIEThl IMO3BOHOYHBIX, KOJUJIEKIIUHM OECHO3BOHOYHBIX >KHBOTHBIX, CKEJIET 4YeJIOBEKa,
o0opyJoBaHUE Ul JAEMOHCTpAllMU MOYBEHHOTO M BO3JYIIHOTO NMUTaHHWS PACTECHWH, paclleruIeHUs
KpaxMana u OenkoB moj JeilcTBueM (epMEeHTOB, 00OpYJOBaHUE sl JIEMOHCTPALMU OIBITOB IO
MU3MEpPEHUIO KU3HEHHON €MKOCTH JIETKHUX, MEXaHMU3Ma JAbIXaTeIbHBIX IABM)KEHUH, MOJAEIN TOJIOBHOIO
MO3ra pa3Iu4HbIX KUBOTHBIX.

JlabopaTopnasi padora «/3y4ueHue TkaHel pacTeHU».

JlabopaTopnasi padora «l/3y4ueHne TkaHel )KMBOTHBIX».

JlabopaTopnasi pabora «/3yueHne opraHoB IBETKOBOTI'O PACTEHUS».

Tema 10. PazmHokeHHMe U pa3BUTHE OPTAHU3MOB

@opMbl pa3MHOKEHHUSI OpPraHU3MOB: Oecrojioe (BKJIOYas BEreTaTUBHOE) U MOJoBoe. Buibl
0€ecroJIoro pa3sMHOXKEHUS: IOYKOBAHUE, CIOPYIALHNSA, (parMeHTaIHs, KIOHUPOBAHHE.

[TonoBoe pazmuokenue. [lomoBeie kieTku, Wi ramersl. Meio3. Craauu meito3a. [loBenenue
XpoMocoM B Mero3e. KpoccrnHrosep. bronornyecknii CMbICIT Mei03a U IIOJIOBOTO Nporecca. Meno3 u
€ro MECTO B )KM3HEHHOM IIUKJIE OPTaHU3MOB.

[IpenzapoapimeBoe pasButue. ['ameroreHes y >kuBOTHbIX. [losoBbie sxene3bl. OOpa3zoBaHuEe U
pa3BUTHE NOJIOBBIX Ki1eTOK. Criepmarorenes u ooreHe3. CTpOEHUE MOJIOBBIX KIIETOK.

OmnogoTBOpeHHe U SMOpHOHANBbHOE pa3BUTHE KUBOTHBIX. CHOCOOBI OMIOIOTBOPEHUS:
Hapy»XHoe, BHyTpeHHee. [lapreHorenes.

WupuBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOpHONOTHS — Hayka O pPa3BUTUHU
opraHu3mMoB. Mopgozcenes — o0nHa u3 enasuvix npobdrem smopuonocuu. Konyenyus mopgoecernos u
mooenu mopghoeeneza. Ctaguu 3MOpUOTEHE3a )KUBOTHBIX (Ha TpuMepe Jsarynikn). Jpoonenue. Tums
npoOnenus. [Jemepmunuposannoe u HedepmunuposanHoe opobnenue. bracmyna, munwi 6nacmyn.
OcobeHHoCTH APOOIICHUS MIICKOTIUTAIOMINX. 3apO/IBIIIEBbIC TUCTKH (TaCTPyJIALHs). 3aKiIaiKa OPraHOB
U TKAaHEW M3 3apOJbIIIECBBIX JMCTKOB. B3anMHOE BIMAHME YacTE Ppa3BUBAIOIIETOCS 3apOJbIIIa



(aMOpHoHanbHasE MHAYKIMS). 3akiaJKa IJaHa CTPOEHHUS JKMBOTHOTO KaK pe3yJabTaT HepapXHUUeCKHX
B3aMMOJICHCTBUI reHOB. BrusHue Ha SMOpPHOHAIBHOE PAa3BUTHE PA3IMYHBIX (AKTOPOB OKPYKAIOIIEH
Cpebl.

Poct u pasButue xuBoTHBIX. [locTomMOpuoHanbHblil nepuon. Ilpsimoe u HempsMoe pa3BUTHE.
Pa3Butne ¢ Mmetamopo30M y 6€CII03BOHOUHBIX U MTO3BOHOYHBIX KUBOTHBIX. bronornueckoe 3HaueHue
IIPSIMOTO U HENIPSIMOT'O PA3BUTHsL, X PACIPOCTPAHEHUE B IpUpoOe. THIIBI pocTa )KUBOTHBIX. DaKTOPBI
PEryJsIUu poCTa JKUBOTHBIX M uenoBeka. CTaluu MOCTIMOPUMOHAIBHOTO PA3BUTHS Y KMBOTHBIX U
yenoBeka. [lepruoabl onTorenesa yenoeka. CTapeHne U CMEpTh Kak OMOJIOTHYECKUE MPOIIECCHI.

Pazmuoxxenue u pasputue pacteHuil. ['amerodutr u cropodur. Meio3 B KU3HEHHOM IHKIIC
pactenmii. OOpa3oBaHue crop B mpolecce Meio3a. ['amerorene3 y pacrenuid. OIJIOJOTBOPCHHE H
pa3BUTHE DPACTUTEIBHBIX OpPraHU3MOB. [I[BOMHOE OIUIOAOTBOPEHUE Yy LBETKOBBIX PAaCTECHHM.
OO6pazoBaHue U pa3BUTHE CEMEHHU.

MexaHu3Mbl PEryJsIIUM OHTOIE€HE3a Y PACTEHUM U )KUBOTHBIX.

JdemMoHcTpanuu

[oprpetsr: C. I'. HaBamun, X. [lIneman.

Tabmumpt u cxembl: «BereratuBHOe pa3MHOXKeHHUE», «THMBI 0Oecrosoro pasMHOXKEHUS,
«Pa3MHOXeHUE XJaMUIOMOHANb», «Pa3MHOXeHue 3BrieHbl», «PasMHOXkeHuEe ruaps», «Meio3y,
«Xpomocombl», «l'amerorenes», «CTpoeHue SHLEKIETKH U crepMaro3onsia», «OCHOBHBIE CTaIuu
OHTOreHe3a», «lIpsmoe n Henpsmoe pasBurHe», «Pa3BuTHE MaMCKOro xKyka», «Pa3Burue capaHum,
«Pa3BuTHe nArymku», «J/{BolHOE OIUIOJOTBOPEHHME Yy ILIBETKOBBIX pacTeHUil», «CTpoeHue CceMsH
OJIHOZIOJIBHBIX W JBYIOJIBHBIX PAacTeHHUI», «JKU3HEHHBIM LUKI MOPCKON KamycTel», <«OKnW3HEHHBIN
LUK MXay, « KHU3HEHHBIN [IUKII MAOPOTHUKAY, < KU3HEHHBII UK COCHBD».

O6opynoBaHHe: CBETOBOW MHUKPOCKOI, MHKpPOIpPENapaThl SIMIEKIETOK U CIepMaTO30U0B,
Mozenb «L UK pa3BUTHS JISTYIIKI.

JlabopaTtopnass paGora  «l/3ydeHne CTpO€HHS  TOJOBBIX  KIETOK Ha  TOTOBBIX
MHKpOIIpernaparax».

IIpakTuyeckasi padora «BpIABICHHE TPU3HAKOB CXOJCTBA 3aPOJIBIINIEH TO3BOHOYHBIX
YKUBOTHBIX).

JlabopaTopnasi pabora «CTpoeHHE OPraHOB Pa3MHOKEHUS BBICIIUX PACTEHUI.

Tema 11. I'eHeTHKa — HAYKA 0 HACJIEACTBEHHOCTH U M3MEHYUBOCTH OPraHU3MOB

WcTopust craHoBiIeHUs U pa3BUTHUS T€HETUKH Kak Hayku. Pabotel I'. Mengens, I'. ne ®@pusa, T.
Moprana. Pons oTeuecTBeHHBIX Y4€HBIX B pa3BuTuM reHetuku. Paborsr H. K. Kombuoma, H. U.
BapunoBa, A. H. benosepckoro, I'. [I. Kapmewenko, 0. A. ®dunumuenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHBIE T'€HETUYECKHE MTOHATHSA U CUMBOJIBL. | OMOJIOTMYHBIE XPOMOCOMBI, AJIJIEIbHBIE T€HBI,
aIbTEpHATUBHBIE INPU3HAKH, JOMMHAHTHBIM M PELECCUBHBIM NPU3HAK, TOMO3UIOTa, TE€TEPO3UrOTa,
qucTas JUHUS, THOpHUIBL, TeHOTUN, (eHOoTHn. OCHOBHBIE METOIbl T€HETUKH: THOPUAOIOTMYECKHH,
LATOJIOTUYECKNN, MOJIEKYJIIPHO-TE€HETHYECKHI.

JdemMoHcTpanuu

IToptpersr: I'. Mennens, I'. ne ®@pus, T. Mopran, H. K. Konsuos, H. 1. Basunos, A. H.
benosepckuii, I'. 1. Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeer-PecoBckuii.

Tabmuis! u cxeMbl: «MeTobl TeHETUKHY, «CXeMBbl CKpEIIMBaHUSI.

JlaGopaTopHas padota «/[po3oduia kak 00bEKT TCHETHUYECKUX HCCICTOBAHUIY.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH



Monorubpuanoe ckpemnuBanue. [lepBoiii 3akoH MeHIens — 3aKOH eIuHOO0O0pa3us THOPUIOB
nepBoro rmnokoJyieHus. [IpaBuno pomuHupoBanus. Btopol 3akoH MeHnens — 3aKOH paclleIUICHUS
npu3HaKoB. [{uTonornueckrue OCHOBBI MOHOTHOPHUIHOTO CKPEIIMBAaHUS. [ UIIOTE3a YUCTOTHI raMeT.

Ananusupyroiiee ckpeniuBanue. [IpoMexyTouHbIM XapakTep HacieaoBaHus. PaciieruieHue
MPU3HAKOB MIPH HEMIOJIHOM JOMUHHUPOBAHUH.

Jurubpuanoe ckpemmuBanue. Tpetuil 3akoH MeHensi — 3aKOH HE3aBHUCHMOTO HAaclieI0BaHUS
npu3HaKkoB. L{uTonornueckre OCHOBBI IUTHOPUAHOTO CKPEIIUBAHUSI.

CueruienHoe HacienoBanue npu3HakoB. PaGoter T. Moprana. CrernsieHHOe HaclieI0BaHUE
IFE€HOB, HAPYIICHUE CLETUICHUS MEXI1y TeHaMH. XPOMOCOMHAsi TEOPHSI HACJIEICTBEHHOCTH.

I'enernka mnosa. XpoMOCOMHBI MEXaHU3M OINpEAENeHUs Ioja. AyTOCOMBI M IOJIOBBIE
XpPOMOCOMBI. ['OMOraMeTHbIN M reTeporaMeTHbIN MoJ. ['eHeTu4YecKast CTPYKTypa MOJOBBIX XPOMOCOM.
HacnenoBanue nprsHakoB, CIEIJICHHBIX C ITOJIOM.

l'enotun kak wenoctHass cucreMa. [lneloTponus — MHOXKECTBEHHOE JCHCTBUE TIEHa.
MHoxecTBeHHbIN ayuienu3M. B3auMozeiicTBue HeaienbHbIX reHoB. KoMIuieMeHTapHOCTh. DNuCTas.
[Tonumepust.

I'enernyeckuii  KOHTPOJb  DPA3BUTUS pPACTEHUHM, JKUBOTHBIX M  4YEJIOBEKa, a TaKKe
(U3MOJOTMUECKUX TPOLIECCOB, MOBEACHHUsS] M KOTHUTHBHBIX (DyHKIMH. ['eHeTHueckue MeXaHU3MBI
CUMOMOIeHEe3a, MEXaHU3Mbl B3aUMOJCHCTBUS «XO3MMH — Mapa3uT» M «XO3iUH — MHUKPOOHOMM.
I'eneTrueckue acreKThl KOHTPOJISI K M3MEHEHUS HACJICICTBEHHON MH(POPMAIIUN B TOKOJICHUAX KIETOK
U OPTaHHU3MOB.

JdemoncTpanuu

[Toptpetsr: I'. Mennens, T. Mopran.

Tabmuiper u cxembl: «llepBelii 1 BTOpoll 3akoHbl Menpens», «Tperuit 3akoH Menpaens»,
«AHanu3upymwolee ckpemuBaHue», «HemonHoe nomuHupoBaHue», «CLENIEeHHOE HAcled0BaHNE
NPU3HAKOB y Jpo3odumisl», «['eHetnka mona», «Kapuotun uenoBeka», «Kapuotun npo3opuiis»,
«Kapuotun nruns», « MHOKECTBEHHBIN aJIenu3M», «B3anMoaencTBre reHoBy.

ObopynoBanue: Mojenb Ui JAEMOHCTpallMMd 3aKOHOB €IMHOOOpa3us TUOpUIOB IEPBOTO
IIOKOJICHUSI M pAaCUICIUICHUS IPU3HAKOB, MOJEIb Ul JEMOHCTPAlMM 3aKOHAa HE3aBUCUMOIO
HACJIEOBaHUsl NPU3HAKOB, MOJENb JUIS JAEMOHCTPALlMM CLEIUIEHHOTO HAclIEJOBaHMs NPU3HAKOB,
CBETOBOM MHUKPOCKOII, MUKpoIripenapar: «/po3zodunar.

IIpakTuyeckasi padora «/3ydeHne pe3yabTaTOB MOHOTHOPUAHOTO CKPEIIMBAHUSA Y
IpO30(UITBD».

IIpakTnyeckas padora «3ydeHue pe3yibTaTOB AUTHOPHIHOTO CKPEIUBAHUS Y APO30(UIIBI».

Tema 13. 3aKOHOMEpPHOCTH U3MEHYUBOCTH

BzaumopeiictBue reHotuna M - cpeasl Opu  GOpMUPOBAHMU (peHoTumna. VI3MeH4YHBOCTh
pu3HaKkoB. KauecTBEHHbIE M KOJIMUECTBEHHBIE IPU3HAKU. BU/IbI N3MEHUNMBOCTH: HEHACIIEICTBEHHAS U
HACJIEACTBEHHAS.

Monudukanonsass M3MeHYMBOCTh. Ponb cpeasl B (GOpMUPOBAaHMM MOAU(PHUKAIIMOHHOM
n3MeHunBoct. Hopma peakuuu npusHaka. BapuanumonHbslii psn v BapuanuoHHas Kpubas (B.
Horanncen). CBoiicTBa MOIU(PHUKAIIMOHHON U3MEHYHBOCTH.

I'enorunnueckas W3MeHUUMBOCTHL. (CBONMCTBA TIE€HOTHIMYECKOM  H3MEHUYUBOCTH. BUIBI
TeHOTUNNYECKON U3MEHYMBOCTH: KOMOMHATUBHAsI, MyTal[HIOHHAsL.

KomOunatuBHasT W3MEHYMBOCTh. MeW03 W TIOJIOBOM TMPOIECC — OCHOBA KOMOWHATHBHOMN
M3MEHYMBOCTU. PoJIb KOMOMHATUBHOW WM3MEHYMBOCTH B CO3JaHHHM T€HETHYECKOrO pasHooOpas3us B
Ipezeax OQHOro BUAA.



MyTtanmonHass M3MEHUYMBOCTb. Buabl MyTanmii: TIe€HHBIE, XPOMOCOMHBIE, TI'€HOMHBIE.
CrnoHTaHHBIE W UWHIYUUPOBAHHBIE MYyTallMU. SAepHblE U LMUTOIUIA3MATUYECKUE MYTalUU.
CoMaruueckue U moJioBble MyTaluu. [IpuurHbl BOSHUKHOBEHUS MyTaluid. MyTareHsl U UX BIIUSHUE
Ha OpraHu3Mbl. 3aKOHOMEPHOCTH MYTAalMOHHOIO Ipounecca. 3aKOH T'OMOJIOTMYECKHUX pPAIOB B
HacnencTBeHHo n3menunBoctu (H.M. BaBuiioB). BHesinepHas H3MEHUMBOCTH U HACIEACTBEHHOCTb.

Onueenemuxa u NUSEHOMUKA, POJb  DNUSEHEMUUECKUX (HAKmMopos 8 HAcCIe008anuu U
UBMEHYUBOCTNU (PEHOMUNUYECKUX NPUSHAKOS ) OP2AHUIMOS.

JdemoHcTpauuu

[Toptpetsr: I'. ne ®pus, B. Noranucen, H. 1. BaBunos.

Tabmumer u  cxembl: «Bugsl  w3MeHuHBOCTHY», «MoaudukanmonHas HW3MEHYHUBOCTDY,
«KoMOnHaTHBHAST W3MEHYHMBOCTHY», «Meio3y, «OmnogorBopeHue», «l eHeTnueckne 3a0oJieBaHUs
YyesoBeKay, « Bunbl mytanuii.

O6opynoBanue: >KHBbIe U TepOapHble OSK3EMIUSIphl KOMHATHBIX PACTEHUH, PHUCYHKU
(dboTorpadun) >KMBOTHBIX C PAa3JIMYHBIMU BUJAMU U3MEHYUBOCTH.

JlabopaTopHas padora «liccinenoBanue 3akOHOMEPHOCTEW MO (PUKAIIMOHHON N3MEHUNBOCTH.
[TocTpoeHne BapuallMOHHOTO Psiia U BAPUALIMOHHON KPUBOI».

IIpakTnyeckas padora «Mytanuu y Apo30¢puibl (Ha TOTOBBIX MHUKPOIIPENapaTax).

Tema 14. I'eHeTnKa Ye10BeKa

Kapuotun denoseka. MexayHapoaHass mporpaMma HCCIEI0BaHUSI T'€HOMA 4enoBeKa. MeToibl
W3YYCHUS TEHETUKU YeIOBEKa: TeHeaTOrHueCcKuii, OJTM3HEI[OBbIN, IUTOTCHETUYECKUH, OMYNISAIIMOHHO-
CTaTUCTUYECKUH, MOJIEKYJIIPHO-TEHETUYECKUH. CoBpeMeHHOEe OnpeAcIeHue TE€HOTHIIA:
ITIOJITHOTEHOMHOE CEKBEHUPOBAHME, T€HOTHUIIMPOBAaHHWE, B TOM uucie ¢ nomouipro III[P-anammsa.
HacnencrBennsie 3a0oseBanus uenoBeka. ['eHHbIE M XpOMOCOMHBIE OOJIE€3HM 4enoBeka. bonesHu c
HAaCJEACTBEHHON MPeapacioNoKEHHOCThIO0. 3HAUCHUE MEAUIMHCKON F€HETUKUA B MPEIOTBPAICHUN U
JIEYCHUN TEeHEeTUYeCKUX 3a00JeBaHHil uenoBeka. MeauKo-TeHEeTHYeCKoe KOHCYIbTHPOBAHUE.
CtBoJioBbIC KJIETKH. [IOHATHE «T€HETUUECKOTO TPy3a». DTHUYECKUE aCTIeKThI UCCIEIOBAHUNA B 00IacTH
pEIaKTUPOBAHMS TEHOMA U CTBOJIOBBIX KJIETOK.

I'enernyeckue (HakTOpbl TOBBIIIEHHOW YYBCTBUTEIBHOCTH 4YelOBeKa K (U3MUECKOMY U
XMMHUYECKOMY 3arps3HEHUIO OKPYXKAKOLIEH cpelbl. I'eHeTnueckas npeapacnoio)KEeHHOCTh YEJIOBEKa K
MATOJIOTUSIM.

JdemMoHcTpanuu

Tabmumer u cxembl: «Kapuotum uenoBekay, «MeTOApl HM3y4eHUsS TEHETUKH YETIOBEKa,
«["eneTnueckue 3a00eBaHUS YETTOBEKAY.

IIpakTHyeckas padora «CocTaBiIeHHE U aHATIU3 POJTOCIOBHOW.

Tema 15. Cenekuus OpraHusMoB

JlomecTHKanus U CeleKIusl. 3apoKIeHue CelIeKIuu 1 qomMectukauuu. Yuenue H. . BaBunosa
o lleHTpax MpPOHMCXOXKIEHUS U MHOTO00pa3usi KyIbTypHBIX pacTeHuil. Ponb cenekuuu B CO3/IaHUU
COPTOB PAacTEHH W MOPOJA KUBOTHbIX. CopT, mopoja, mTaMM. 3aKOH TOMOJIOTUYECKUX PSAJIOB B
HacneAcTBeHHOM n3MeHunBocty H. M. BaBuiioBa, ero 3HadueHue 151 CENEKIIMOHHON paboTHI.

Metoabl cenekIMoHHOW paboThl. VcKyccTBEHHBI OTOOp: MAacCOBBI M HMHIWUBUAYaJIbHBIM.
Oranbl KOMOMHALMOHHOW cenekuuu. HcmbiTaHue mpou3BoauTeneii mo moromMcTBy. Otbop mo
TEHOTHUITY C MOMOIIBIO OLEHKH (eHOTUIIA MOTOMCTBA M OTOOp IO T€HOTHUIYy C MOMOIIBIO aHaIn3a
JIHK.

HckyccTBEeHHBIN MyTareHe3 Kak METOJl CeNEKIIMOHHOW padoThl. PainalmoHHbIN U XUMHYECKUAN
MyTareHe3 Kak MCTOYHUK MYTAalWid y KyJIbTYPHBIX (OopM Opranu3mMoB. Mcmonp3oBaHWE TE€HOMHOTO



penakTupoBaHus U MeToqoB pekoMOuHaHTHBIX JIHK nns momyuenuss mcxomgHoro marepuana uis
CEJICKIIUU.

[Tonydenue monurnon10B. BHyTpuBuaOBas rudpuau3sanus. bIu3kopoICTBEHHOE CKpelBaHUE,
win uHOpuauHr. HeponcTBeHHOe cKpeluBaHue, WM ayTOpuAuHT. ['eTepo3uc M ero NpUYHUHBL
Hcnonb3oBanue rerepo3uca B cenekuuu. OtnanénHas rubpuauszaunus. [Ipeogonenue Oecruionust
MEXBUIOBBIX THOPUAOB. JIOCTHKEHUS CENEKIIUN PACTCHHUI U KUBOTHBIX. «3€1EHASA PeBOIIOYUSLY.

CoxpaHeHHle U U3YYeHHE I'eHETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHHUM U UX JTUKHUX POIUYEH
JUISL CO3IaHUSI HOBBIX COPTOB M TMOPHUIOB CEJIbCKOXO3SHUCTBEHHBIX KYIbTYp. M3yueHue, coxpanenue u
ynpasieHue 2eHemuyecKUMU pecypcamil CelbCKOXO3AUCMBEHHbIX U NPOMbBICTIOBbIX HCUBOMHBIX 8 YEJIAX
VAVUUEHUS CYUWYeCmBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHUL U KPOCCO8, 8 MOM YUCTe C NPUMEHEHUEM
COBDEMEHHBIX MEMOO08 HAYUHBIX UCCIe008AHUL, NePed08bIX UOell U NePCNEeKMUBHBIX MEXHON0SU.

JdeMoHcTpamun

[Hoptpersr: H. U. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, II. II. JIykpsnenko, b. JI.
Acraypos, H. bopinoyr, /1. K. bensies.

Tabmuubl u cxembl: «LleHTpBl MPOUCXOXKACHUS U MHOTO00pa3usi KYJIbTYPHBIX PACTCHHUII»,
«3aKOH TOMOJIOTMYECKUX pAJOB B HACIEACTBEHHON W3MEHUYMBOCTHY, «METOAbl CEJIEKIUn»,
«Otnanénnas rudpuanzanusy, «MyTareHes3».

JlabopaTtopHasi pabdora «/3ydeHue COPTOB KYJIBTYPHBIX pAaCTEHHUW W TIOPOJA JOMAITHUX
YKUBOTHBIX).

JlaGopaTopHas padora «/3ydyeHne METO0B CEJIEKIIUN PACTEHUI».

IIpakTnyeckas padora «lIpuBuBKa pacTeHUN».

Ikekypeust «OCHOBHBIE METONIBI M JOCTHIKEHUS CENEKIIMM pPACTeHW M >KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIIMIO, IUIEMEHHYI0 (epMy, COPTOUCIBITATENIbHBIA Y4YacTOK, B TEIUIMYHOE
X035IIICTBO, B Ta0OPATOPHUIO arpOYHUBEPCUTETA WIIM HAYUYHOTO IIEHTPA)».

Tema 16. BUOTeXHOJI0TUA M CHHTETHYECKAS OMOJIOTUSA

OOBbeKThl, HCNONb3yeMble B OHWOTEXHOJIOTMM, — KIETOYHbIE W TKAHEBBIE KYJIBTYpHI,
MUKpPOOPTaHU3MbI, UX XapaKTepUCTHKa. TpaaulinoHHas OMOTEXHOJIOTUs: XJieOoneueHue, noiaydeHue
KHCIIOMOJIOYHBIX ~ TPOAYKTOB,  BHHOJEIIHE. MuKpoOHONIOTHYEeCKUI  CHHTES. OOBeKThI

MHUKPOOHOIOTHYeCKUX TeXHOoIoruil. [Ipon3BoacTBo Oenka, aMUHOKUCIIOT U BUTAMUHOB.

Coznanue TEXHOJIOTMH M MHCTPYMEHTOB LI€JICHANPABICHHOIO U3MEHEHHUS! U KOHCTPYUPOBaHUS
TE€HOMOB C II€JIbIO TOJIyYE€HHUSI OPTaHW3MOB U UX KOMIIOHEHTOB, COJEpXallliX HE BCTpeyaroluecs B
pUpoJie OMOCUHTETUYECKUE ITYTH.

Knerounas wnnxeHepus. MeToapl KyJabTypbl KJIETOK M TKaHEH pacTEeHMH M IKUBOTHBIX.
KpuobGanku. Comaruyeckass rubpuauzanus U comMaTuueckuid smOpuorenes. Hcmonb3zoBaHue
raryionJIoB B CENEKIMU pacTeHu. [lonyuenue MoHOKAOHANbHBIX anmumen. Hcnoavzosanue
MOHOKIOHANbHLIX U NOJUKIOHANbHBLIX aHmumen 6 meouyune. VICKYCCTBEHHOE OIUIOAOTBOPEHHE.
PexkoHcTpykuns SMIEKIETOK M KIOHMPOBAaHHWE JKUBOTHBIX. METOJA TpaHCIUIAHTALUMM SAEp KIETOK.
Texnonozcuu 0300p06IeHUs, KYbMUSUPOSAHUSA U  MUKPOKIOHANLHOZO — PA3MHONCEHUS.
CeNbCKOXO03AUCTNEEHHBIX KYIbMYD.

XpoMOCOMHass M T€HHas WH)XeHepHus. VICKyCCTBEHHBIM CHHTE3 I€Ha M KOHCTPYMpPOBAaHHE
pexomOunanTHeix JIHK. Coszoanue mpanceennvix opeanuzmos. JIOCTHKEHUS M TEPCIEKTUBBI
XPOMOCOMHOW M T€HHON MH)KCHEPUH. DKOJIOTHIECKUE U ATHUECKUE TIPOOIEMbl TCHHOW WH)KEHEPHUH.

Menunuackue OuotexHonmoruu. IloctreHomuas uudpoBas Memunuua. [II[P-muarnoctuka.
MeTaboa0MHBIN aHa M3, TEHOIICHTPUUYECKUI aHAIM3 MPOTeoMa YeJIOBEKa Il OLEHKH COCTOSHHS €ro
310poBbsl. Vcrmonb30BaHUE CTBOJIOBBIX KIETOK. TapreTHas Tepanus paka. 3D-OmounxeHepus Uis
pa3paboTku (yHIAMEHTAIBHBIX OCHOB MEAMLMHCKMX TEXHOJOIMH, CO3JIaHMsl KOMIUIEKCHBIX TKaHEH



COYETAHMEM TEXHOJIOTUH TPEXMEPHOro OHONMPUHTUHra W cKaQdoIauHra JUIsl pelieHus 3aaad
MEPCOHAIM3UPOBAHHON MEIULIMHBI.

Co3ngaHue BEKTOPHBIX BaKUWMH C LENbI0 OO0ECleYeHnss KOMOMHHMPOBAHHOW 3allUTHl OT
Bo3Oyauteneii OPBU, ycraHoBieHHME MONCKYJSIPHBIX MexaHU3MOB (yHkiuonupoBanus PHK-
COJIep>KalliX BUPYCOB, BHI3BIBAIOIINX 0CO00 OMacHbIe 3a00JIeBaHUS YETIOBEKA U )KHUBOTHBIX.

JdemMoHcTpanuu

Tabmuupl u cxemsl: «/cnojib30BaHHE MUKPOOPIaHHW3MOB B IIPOMBIIUIEHHOM IPOU3BOJICTBEY,
«Knerounas unxenepus», «I eHHas HHXXEHEPHUS».

JlabopaTopHas padora «/3yueHne 0ObeKTOB OMOTEXHOJIOTHI.

IIpakTnyeckas padora «lloayueHne MOJITOYHOKHUCIBIX IPOAYKTOBY.

IKcKypenst «bHOTEXHOJIOrMST — BaKHEHIIas IMPOU3BOJIUTENIbHAS CHUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE MPOU3BOCTBO ).

11 KJIACC

Tema 1. 3apoxaenue u pa3BuTHE IBOJTIONUOHHBIX MPeEACTABJEHUA B 0MO0JI0THHI

OpomtormonHas Teopust Y. Jlapsuna. Ilpennocbuiku BO3ZHMKHOBEHUS AapBUHU3MA. JKH3HB H
Hay4Has aearesabHocTh Y. /lapBuHa.

JBuxymue cuibl 3Boiitouuy BUJOB o Y. JlapBuHy (BbICOKAsi MHTEHCUBHOCTb Pa3MHOXKEHUS
OpraHM3MOB, HAClIEJICTBEHHAasT HW3MEHYUBOCTb, OOpbOa 3a CyIIeCTBOBAHUE, ECTECTBEHHBIH U
HCKYCCTBEHHBIN 0TOOD).

Odopmnenne cunteTnueckor teopun sBosmounu (CTD). HelitpanbHas Teopusi 3BOJIIOLUU.
CoBpeMeHHast 3BOJIIOLIMOHHAs OHoOJOrus. 3HAu€HUE SBOJIOIHMOHHON Teopuu B (OPMHUPOBAHUU
€CTeCTBEHHO-HAYUYHOW KapTUHBI MUPA.

JdemoncTpanuu

[Toptpetsr: Apucrotens, K. Jlunneit, XK. b. Jlamapk, 2. XK. Cent-Unep, XK. Krosse, U. dapsuH,
C. C. YerBepuxkos, U. 1. Imansrayzen, Jx. Xonaein, J. K. benses.

Tabnuue! u cxemsl: «Cucrema >xuBoit npupoas! (o K. JIunuero)», «JlecTHUIA )KUBBIX CYIIECTB
(mo Jlamapky)», «MexaHu3m (OpMUPOBaHUS MPHUCIIOCOOICHUNH Yy pPACTEHHH W SKUBOTHBIX (I10
Jlamapky)», «Kapra-cxema mapmipyrta nyremectsust U. lapsunay, «Haxoaku Y. lapBunay, «®opMbl
00prOBI 3a cymecTtBoBaHuey, «l[lopoasl romybeit», «MHOTO0Opa3ne KyabTypHBIX (DOPM KamycThD»,
«IToponpl mOMaIIHUX JKUBOTHBIX», «Cxema oOpa3zoBaHMs HOBBIX BHIOB (o Y. JlapBuHy)», «Cxema
COOTHOLIEHUS JBMXKYUIUX CHJI 3BOJIOLUN», «OCHOBHBIE IIOJOXEHUS CHUHTETHYECKOM TEOopuu
SBOJTIOLIVH.

Tema 2. MUKpo3BOJIIOLUS U €€ pe3y/IbTaThl

[Momynsmus kak d1eMeHTapHass eAuHuna dBoionud. COBpEeMEHHblE METOABI OIICHKH
TEHETHYECKOr0 pa3zHooOpasusi M CTPYKTYphl momyisiuuil. M3mMeHeHue reHooHIa MOMYJSIHMU Kak
JJIEMEHTApPHOE HBOJIIOIIMOHHOE SIBJICHHWE. 3aKOH TIeHeTH4yeckoro pasHoBecus Jx. Xapau, B.
Baitn6epra.

OneMeHTapHble  (PaKTOpbl  (ABMXKYIIME CHUJIBI) HBOJIONMH. MYyTalMOHHBIA  Ipolecc.
KomOunatuBHass u3mMeHYMBOCTh. Jlpeiid reHoB — ciyuaiiHble HEHanpaBlIeHHbIE W3MEHEHHs 4acTOT
ateneit B monymsanusx. O¢PdeKT ocHoBarens. Ipgexm OymwvLiounozco eopaviuika. CHudiceHue
2EHeMUYecKo20 pazHooobpasus: npuuunvl u cireocmeus. Illposenenue s¢hghexma Opetigha eenos 6
oonvwux U  manvlx  nonyaayusax.  Mwurpauuu.  M3onmAuus  momynsuuii:  reorpaduueckas
(mpocTpaHCTBeHHAas1), OMooruyeckast (pernpoayKTUBHAS).



EcrecTBennblii 0TOOp — Hampassitonuid (aktop sBomonnn. Dopmbl ecTecTBEHHOro oTdopa:
JBIDKYIIUH, CTaOMIU3UPYIOIUH, pa3pbiBalonii (Au3pynTuBHEIA). [lonoBoit oT6op. BoznukHoBeHHE
1 DBOJIIOLIMS COLIMAIIBHOTO ITOBEACHUSI JKUBOTHBIX.

[IpucnocoOaeHHOCTh  OpPraHM3MOB  Kak  pe3ylbTaT  MHUKPOIBOJIOLUUH. BO3HMKHOBeHHE
IIPUCIIOCOOIEHUH y opraHu3MoB. Apomopdo3bl M uavoanantauuu. [IpuMeps! npucrnocoOneHuil y
OpPraHU3MOB: MOp(OJIOTHYECKHE, ¢dusnonoruueckue, OMOXMMHUYECKHE, MIOBEICHUECKHUE.
OTHOCHUTENBHOCTD MPUCTIOCOOTCHHOCTH OPTaHU3MOB.

Bun, ero kputepum M CTpykTrypa. BumooOpazoBaHue Kak pe3ylbTaT MHUKPOIBOJIIOLIUU.
M3onmsaums — wimoyeBod  ¢akrtop BupooOpazoBanus. Ilyrm u  cmocoObl  BHI00Opa3oBaHUS:
ajionatpuueckoe  (reorpaduueckoe),  CUMIATPUYECKOE  (IKOJOTMUYECKOE),  «MTHOBEHHOE)
(monumionan3auust, rudbpuansanus). JJIMTenbHOCTh BOIIOIUOHHBIX TPOLECCOB.

Mexanu3mbl GOpMHUPOBaHUS OHOJIOTMYECKOTO pa3HOOOpa3usl.

Pone  sBosoLMOHHOM  Ouosorun B pa3pabOTKe  HAy4HbIX  METOJIOB  COXPaHEHMS
OunopazHooOpasus. MUKpPOIBOMIONMS ¥ KOIBOJIOIMS TMApa3sUTOB M HUX XO035€B. MeEXaHH3MBI
(hopMHUPOBaHUS YCTOWIMBOCTH K aHTUOMOTHKAM M CIIOCOOBI OOPHOBI C HEH.

JdeMmoHcTpamun

[Hoptpetsr: C. C. YUerBepukos, D. Maiip.

Tabmuipl u cxembl: «MyTallMOHHAs U3MEHYMBOCTHY», «llomynsiiMoHHAas CTpyKTypa BHIa»,
«CxeMa nposiBiaeHMs 3aKkoHa Xapau—BaitHOepray», «/IBuxyiue cuibl 3BOJIOLUNY, «DKOJIOTHYECKas
M30JIALUS TONYJSIUUN ceBaHCKOM (openn», «I'eorpaduueckas U301 JTUCTBEHHULBI CHOMPCKOM 1
JMCTBEHHUIIBI JaypcKon», «llomysaiMOHHBIE BOJIHBI YMCIEHHOCTH XMIIHHUKOB U KEpTB», «Cxema
NEHCTBUSL €CTeCTBEHHOro oToopay, «®Dopmbl OopbOBl 3a cyilecTBOBaHUEY, «HAYyCTpHanbHBIN
MEJTaHU3M», «KuBble  HCKOMaeMbley, «IloKpOBUTENBCTBEHHAs ~ OKpacka  JKMBOTHBIX»,
«[Ipenynpexaaromas okpacka >KUBOTHBIX», «Du3nonornyeckue agantanun», «IIpucnocobieHHOCTb
OpPraHM3MOB U €€ OTHOCUTENIBHOCTBY», «Kpurtepum Buna», «Buuel-nBoiiHukn», «CTpyKkTypa BHIa B
npupose», «CrocoObl Bugo0Opa3oBanus», «l'eorpaduyeckoe BUA000pa3oBaHUE TPEX BUIOB
JaHABIIEH», «DKOJIOTHYECKOoe BUA000pa3oBaHUME BUIOB CHHHIY, «llomumuionasl pacTteHuin»,
«KamycTHo-peieuHblit THOpUI.

Ob6opynoBanue: repOapuy pacTeHHUH, KOJJIEKIUM HACEKOMBIX, uydela ITHI[ U 3Beped C
MIpUMepaMu pa3INuHbIX IPUCIOCOOIEHUH, Yydena NTHI] U 3Bepell pa3HbIX BUJIOB, TepOapuu pacTeHUn
OJIM3KUX BUJIOB, 00pa30BaBUINXCS Pa3IMUHBIMU CIIOCOOaMH.

JlaGopaTopHas pa6oTa «BrIsgBIeHIE N3MEHUYUBOCTH y 0COOEH OJTHOTO BUAAY.

JlaGopatopuass  paGora  «[IpucrmocobneHuss  OpPraHM3MOB M HMX  OTHOCHTEJbHas
11eTIECO00Pa3HOCTH Y.

JlabopaTopHas padora «CpaBHEeHHE BUIOB IO MOP(HOIOTHIECKOMY KPUTEPHUIOY.

Tema 3. Makpossosonust 4 eé pe3yJabTaThl

Metoapl u3ydeHuss MakpolBoaouuu. [laneoHTonormyeckue MeETOIbl W3YYEHHs 3BOJIOLMUU.
[Tepexonubie popmbl U GUIOTEHETUYECKUE PSAIBI OPTaHU3MOB.

buoreorpaduueckue metoasl n3ydenus spomtonun. CpaBHeHue (aopsl U (ayHbl MATEPUKOB U
ocTpoBoB. bruoreorpapuyeckue odnacti 3eminu. BUibl-3HIEMUKN U PETUKTHL.

DOMOpHOJIOTHYECKHE U  CPaBHHUTEIBHO-MOP(OIOTHYECKHE METOAbl H3YYEHHUS SBOJIOLUH.
I'eHeTnueckue MeXaHU3Mbl 53BOJIOLMU OHTOI€HE3a M IOSABICHMS 3BOJIOLMOHHBIX HOBIIECTB.
I'omosnoruuHble M aHAJOTHMYHBIE OpraHbl. PyauMeHTapHble OpraHbl M aTaBU3MBbL. MOJIEKYJIIPHO-
TeHEeTHYECKHe, OMOXMMHUYECKHE W MaTeMaTHMYeCKHEe METOAbl M3Y4YEeHHUs 3BONIOUMHU. ['oMOJOrHyHBIC
reHbl. COBpeMEHHBIE METO/IbI TOCTPOCHUS (PUITOTEHETHUECKUX JIEPEBBEB.

XpPOMOCOMHBIE MyTallUH U HBOJIIOLHSI FEHOMOB.



O6mue 3akoHOMEpHOCTH (TIpaBWiIA) ABONIONUU. [Ipunyun cmenvt @ynxyuti. HeoOpaTuMOCTh
9BOJIIOLIMU. AfjanTUBHAs paananusa. HepaBHOMEPHOCTh TEMIIOB IBOJIIOLIMH.

JdemMoHcTpanuu

[Toptpetsr: K. M. Bap, A. O. KoBasieBckuii, @. Mroiuiep, J. ['ekkelnb.

Tabmuipl 1 cxembl: «DUIOTEHETUYECKUN pAI JOWAAN», «APXEONTEPUKC», «3BEpo3yObie
smepb», «Creromedainbly, «Puanoputsr», «CeMeHHBIC MAMOPOTHUKNY, «buoreorpaguieckue 30HBI
3emmn», «/pelip xoHTHHEHTOB», «PenmukThl», «HavanpHble CcTaguu AMOPHOHATBHOTO PA3BUTHS
MM0O3BOHOYHBIX )KMUBOTHBIX», «I 'OMOJIOTMYHBIE U AHAJIOTMYHBIE OpraHbDy, «PyauMeHThI», «ATaBU3MBD»,
«XpoMOocOMHbBIE HAOOpHI YeIOoBeKa M IIMMIIaH3e», «lJ1aBHbIE HaIpaBlIeHUs 3BoOLMNY», «OO0Iue
3aKOHOMEPHOCTH HBOJIFOLIUNY.

ObopynoBanue: KOJUIEKIUH, TepOapun, MyJISHDKA HCKOMAEMBIX OCTaTKOB OPTaHU3MOB, MYJISDKU
TOMOJIOTUYHBIX, aHAJIOTUYHBIX, PYAUMEHTAPHBIX OPraHOB U aTaBU3MOB, KOJUIEKIIMM HACEKOMBIX.

Tema 4. IIpoucxoxaeHue U pa3BuTHe KU3HU HA 3eMuie

HayuHble runoTe3bl NpoucxoxaeHus KU3HU Ha 3emie. AOuorenes u nancrepmus. JloHayuHsle
MIPEJICTABICHUS] O 3apPOKICHUM XU3HU (KpealuuoHM3M). ['mmoresa IMOCTOSHHOIO CaMO3apOKJICHUs
KU3HU U €€ onposepxkeHue onbitamu @. Penu, JI. Cnamnanuanu, JI. ITacrepa. [Ipoucxoxnenue xu3Hu
1 acTpoOUONIOTHsL.

OcHoBHbIE 3Tanbl HeopraHuyecko sBosouuu. [lmaHerapHas (reojorumyeckasl) 3BOJIOLHUA.
Xumuueckasi 3BOJIIOIMS. AOMOTEHHBIM CUHTE3 OPraHMYeCKUX BEIIEeCTB U3 Heopranunueckux. OmneiT C.
Munnepa u I'. FOpu. Obpa3zoBanue monumepoB u3 MoHomepoB. KoarepBarhas rumoresa A. U.
Omnapuna, rumnore3a nepBuyHoro OymboHa Jx. XonneiiHa, reHermueckas rumnoresza I'. Ménnepa.
PubGosumer (T. Yek) u rumoresa «vupa PHK» V. T'mnbepra. dopmupoBanume memMOpan u
BO3HUKHOBEHHE IIPOTOKJIETKH.

Hcropus 3emnu u Meronsl €€ nu3ydeHus. Mckonaemple OpraHn4eckre OcTaTKu. I'eoXpoHosorus
u e€ meroabl. OTHOCUTENbHAsE U a0COIIOTHAS T€OXPOHOJOrHs. ['eoXpoHOoIOruyecKkas LIKaua: 30HHI,
3pBbl, IEPUOJIBI, STIOXU.

Havanphbple sTanbel opraHudeckoi sBostonuu. [losiBieHMe W HBOMIOLMS TEPBBIX KIETOK.
Opomtonuss  Merabonu3Ma. Bo3HukHOBeHHME TmepBbIX 3KocucTeM. COBpeMeHHbIe MUKPOOHBIE
OMOTIIEHKHU KaK aHAJIOT MepBhIX Ha 3emuie coobmecTB. CTpoMaTonuThl. [IpoKkapuoThHI U 9yKapUOTHI.

[Ipoucxoxaenue d3yKapuoT (CUMOMOreHe3). OBOJIIOLHMOHHOE TPOUCXOKICHHE BUPYCOB.
[IporcxoxkaeHre MHOTOKJIETOYHBIX OpraHu3MOB. BO3HUKHOBEHNE OCHOBHBIX I'PYIIIT MHOTOKJIETOUHBIX
OpPraHU3MOB.

OcCHOBHBIE ATaIlbl BOJIIOLUHU BBICHIMX pacTeHuid. OcHOBHBIE apomMopdo3bl pacTeHuil. Brixox
pacteHui Ha cyiry. [losiBiIeHrne CiOpPOBBIX PACTEHHI U 3aBO€BaHHWE UMM CylId. CeMEHHbIE PACTECHMUSI.
[IpoucxoxaeHre NBETKOBBIX PACTCHUM.

OCHOBHBIE 3Talbl 3BOJIOLNHU KUBOTHOTO MUpa. OCHOBHBIE apoMOpP(O3bI JKUBOTHBIX. Benackas
¢dayna. KemOpuiickuii B3pbIB — TOSIBJICHHE COBPEMEHHBIX THUIIOB. llepBbie XOpAOBBIE >KUBOTHBIC.
Kusup B Bosie. DBOMONMS MMO3BOHOYHBIX. [Iponcxoxnenue ampuomii u penrmimii. [IporcxoxaeHue
MJIEKOMUTAMUX W nTul. [lpuHnun kioyeBoro apomopdosza. OcBoeHue OECHO3BOHOYHBIMU M
MM03BOHOYHBIMH JKUBOTHBIMU CYIIIH.

Pa3BuTtHe xu3HM Ha 3emie IO 3paM M IEPUOAAM: apxel, MPOTEpO30H, Maneo30i, Me3030M,
KaitHO301. OOImmIas xapakTepUCTHKAa KJIUMaTa M T'€OJOTUYECKHX MpolieccoB. [losBieHHe W pacuBeT
XapaKTepHBIX OPraHMW3MOB. YTJieoOpa3oBaHHME: €ro YCIOBHS W BIUSHUE HA Ta30BbIA COCTaB
aTMoc(hepsl.



MaccoBble BBIMUPAHHMS — SKOJOTMYECKHE KpU3UCHI mpouuioro. IlpuumHbl u  crieactBus
MacCcOBBIX BbIMHpaHUil. COBpEMEHHBI HKOJOTHYECKUH Kpu3UC, ero ocobenHoctu. IIpoGiema
COXpaHeHHs OMOpa3HOoOpasus Ha 3emIie.

CoBpemeHHass cucrteMa oOpraHudeckoro wmwupa. llpuHOMNBI Kiaccu@UKauu OpPraHU3MOB.
OCHOBHBIE CUCTEMAaTUYECKUE IPYIIIBI OPTaHU3MOB.

JdemMoHcTpanuu

[loprpersr: ®@. Penu, JI. Cnamnanuanu, JI. Ilactep, WM. Y. Meunukos, A. 1. Onapun, [x.
Xonpnewn, I'. Ménnep, C. Mumep, I'. FOpu.

Tabmuubl u cxembl: «Cxema ombita @. Pemm», «Cxema ombita JI. Ilactepa mo wm3ydeHuto
camo3apokJaeHust kusHu», «Cxema ombita C. Mwumiepa, I'. IOpu», «3Jrtanel HeopraHmueckoin
sBOIIIOLIMMY, «I'eoXpoHoIornUecKas mkanay, «HavaapHble STanbl OpraHMuecKo IBOOLUNY, «Cxema
o0Opa3oBaHMs dYKapHOT MyTéM cuMOHoreHesa», «Cucrema >KMBOH MpHUPOIbI», «CTpOSHHE BHpYyCay,
«Apomopdo3sl pacTenuit», «PunnoduTh», «OIHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOYHBIC
Bozopociany, «Mxu», «[lanopoTHukny, «I'otoceMeHHbIE pacTeHU», «Opraibl IIBETKOBBIX PAaCTEHUN»,
«Cxema  pa3BUTHS  KHUBOTHOTO  MHpa», «ApomMopdo3bl  KHUBOTHBIX»,  «lIpocreifmuey,
«Kumeuynononoctusie», «llnockue yepBu», «Unenuctonorue», «PuiOb», «3eMHOBOIHBIEY,
«IIpecmbikaronmuecs», «IItumply, «Miekonutatoumey», «Pa3BUTHe XKM3HM B apXEHUCKOW 3pey,
«Pa3BuTHE XM3HU B IIPOTEPO30MCKON 3pe», «Pa3BUTHE KM3HM B IAJICO30MCKON 3pe», «Pa3zBurtue
KU3HH B ME3030MCKOM 3pe», «Pa3BuTue >XM3HU B KallHO30MCKON 3pe», «CoBpeMeHHas cucrema
OpraHUYECKOr0 MUpPay.

Ob6opynoBanue: repbapuu pacTeHUN PA3JIMYHBIX OTIENIOB, KOJUIEKLIMU HACEKOMBIX, BIIAXKHBIC
npenapaTsbl >KUBOTHBIX, PAaKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM WIJIOKOXHX, CKEJIEThl IMO3BOHOYHBIX
KUBOTHBIX, Uy4yela NTHUIl U 3Bepei, KOJJIEKIIMH OKAMEHEJOCTEeH, MOJIE3HBIX HCKOMAEMBbIX, MYJISKU
OpPraHUYECKUX OCTATKOB OPTaHU3MOB.

Bupryanbnaa na0oparopHasi padora «MogenupoBanue onsiToB Mumepa—lOpu 1no
M3y4YeHHUI0 a0MOTE€HHOTO CUHTE3a OPTaHUYECKUX COCTMHEHHUH B IEPBUYHON aTMOCheEpey.

JlabopaTopHas padora «/3ydeHne u onucaHrue NCKOMAEMbIX OCTaTKOB JIPEBHUX OPTaHU3MOBY.

IIpakTnueckas padora «3ydeHne ocoOOEHHOCTEH CTPOCHUSI PACTEHUN Pa3HBIX OTAEIOBY.

IIpakTnuyeckas padora «3yyeHne ocoOEHHOCTEH CTPOEHUS O3BOHOYHBIX KUBOTHBIX).

Tema S. IIpoucxoxaeHue 4ea0BeKka — aHTPONOreHe3

Pa3nens! u 3agaun aHTpOonoaoruu. MeToibl aHTPOIIOJIOTHH.

CraHOBJIEHHE TPEACTABIECHUH O MPOUCXOXKICHUM 4YEJIOBEKA. Pelnruo3Hsle BO33pEHHUS.
CoBpeMEHHbIE HAYYHBIE TEOPUH.

CxonicTBO yenoBeka ¢ JKUBOTHBIMU. CucTemMaTHueckoe IMosiokeHHe yenoBeka. CBHUIETENbCTBA
CXOACTBa YEJOBEKAa C JKUBOTHBIMU: CPaBHUTEIbHO-MOP(OJIOTUYECKUE, HMOPHOJIOTHYECKHE,
¢uznonoro-6MoxuMuUecKue, nopeaeHdeckne. OTINUNs YeIoBeKa OT JKUBOTHBIX. IIpsMoxoxkaeHue u
KOMIUIEKC CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3ra M BTOPOW CUTHAIILHOU CUCTEMBI.

JBuxymue cuibl ((hakTopbl) aHTpOIIOTeHe3a: Ouojorudeckue, couuaibHble. COOTHOLIEHHE
OMOJIOTUYECKHUX U COITUATBHBIX ()aKTOPOB B aHTPOIIOTCHE3E.

OcHOBHBIE CTaJuU aHTpororeHe3a. PaHHue yenoBekooOpa3Hble 00€3bsHbI (MPOKOHCYNBI) H
paHHUE TMOHTHIBI — OOIIME MPEAKH UYeIOBEKOOOpPA3HBIX 00€3bsSH W IIOJCH. ABCTPATONMUTEKUA —
JIBYHOTHE TMpEIKu Jroaei. YemoBek yMesbld, MepBble HW3rOTOBICHUS Opyauid Tpyna. Yenosek
MPSIMOXOISAIINN M TIEPBBIA BBIXOJ JIt0JIeH 3a npeaenbl Adpuku. YenoBek reiaenb0eprekuii — oommia
IIPEIOK HEAHJEPTaJIbCKOrO YEJIOBEKAa M YEJIOBEKa pa3yMHOro. YenoBeK HEaHJEPTaIbCKUN KaK BHJ
JIONEH XOJIOAHOrO Kiaumara. UYenoBeKk pa3yMHBIM COBPEMEHHOIO THIIA, JEHUCOBCKHMM YEIOBEK,
OCBOEHHE KOHTHMHEHTOB 3a npezenamu Adpuku. [laneoreneTrka u majaeoreHOMHKa.



OBOJIIONMST  COBPEMEHHOTO YeJOBeKa. ECTeCTBEHHBI OTOOp B MONYMSANUSIX YeJIOBEKa.
MyTtanuoHHbIi mporiecc ¥ nomumopdusm. IlomynsiuonHble BOJHBI, Apeiid TeHOB, MUTpAUS U
«3((deKT OCHOBATEINS» B MOMYIALUAX COBPEMEHHOTO YEJIOBEKA.

UYenoseueckue pacsl. [lonstue o pace. bosnbiine pacsl: eBporneouaHas (eBpa3uiickas), aBCcTpaio-
HerpouHas (9KBaTopHuaibHas), MOHIOJION IHAS (a3UaTCKO-aMepuKaHckasi). Bpems u myTu paccenenus
YyeloBeKa 10 IuiaHere. EnQMHCTBO denoBedeckux pac. HaydHass HECOCTOSATENBHOCTH pacusMa.
[TprcmocoOIeHHOCTh YeIOBEKa K Pa3HBIM YCIOBUSM OKPYXKAIOIIeH cpebl. Biusiaue reorpadudecko
cpensl U Apeiida reHoB Ha MOPQOJIOTHIO U (U3HOJIOTHIO YETOBEKa.

MexIucuuIUIMHapHble  METOAbl B (u3nyeckol  (OMOJOrMYecKoil)  aHTPOMOJIOTHH.
OBOJIOIIMOHHAs AHTPOIOJIOTHS U I1aJE€OAHTPOIIOJIOTHS YEJIOBEUECKUX Momyisiuil. buoconuanpHble
HCCIIEIOBaHMs MPUPObl uenoBeka. VccnenoBanue KO3BOMIONUM OMOJIOTMYECKOTO U COLMAIBHOTO B
YEJIOBEKE.

JdeMoHcTpamun

[Toprpersr: Y. lapsun, JI. JIuku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmuupt u  cxembl: «MeTonbl  aHTpomnoysioruu»,  «['OJOBHOM  MO3T  YEJIOBEKay,
«YenoBexkooOpa3Hbie 00e3bsiHb), «CKeneT deloBeKa U CKeleT MmuMnaHie», «PyauMeHTsl u
aTaBU3MbD»,  «/IBWXKylMe  CHJIBl  aHTpPONOreHe3a», «OBOJIOLUMOHHOE  JPEBO  YEJIOBEKay,
«ABcTpasionuTek», «YHemoBek ymenslin», «HenoBek NPIMOXOAALIMIY, «JICHUCOBCKHMI YEIIOBEK»
«Heanpepranbip», «KpomanboHus», «lIpenku denoBekay, «ITallbl 3BOJIOLMU 4eloOBeKa», «Pachl
YEJIOBEKay.

OOGopynoBaHue: MyJISDKM OKaMEHENOCTeH, MPEeIMETOB MaTepHalbHOW KYJIbTYpbl MPEIKOB
yesoBeka, penpoaykuuu (pororpaduu) kapTuH ¢ MU(OTOTUYECKUMH M OUOJIEHCKUMH CHOKETaMHU
MIPOUCXOXKACHUS YeloBeKa, pororpaduu HaXOJAOK UCKOMAEMbIX OCTAaTKOB YEJIOBEKA, CKEJIET YelOBeKa,
MOJIETIb UEPEIa YEJI0BEKa U Yepena MUMIaH3€, MOJIEIb KUCTH YEJIOBEKAa U KMCTU IIHMMIIaH3€, MOJENIN
TOpCa MPEJKOB YEJIOBEKa.

JlabopaTopHnasi padora «/3yueHne ocOOCHHOCTEW CTPOCHHS CKeJleTa YeJIOBEKa, CBSI3aHHBIX C
MPSIMOXOKJICHUEM.

IIpakTnyeckas padora «/3ydyeHne 3KOJOTNYECKUX aJalTallUN YETOBEKaA».

Tema 6. JxoJiorusi — HaAyKa 0 B3aHMOOTHOIICHUSIX OPraHM3MOB M HAJOPraHM3MEHHBIX
CHCTEM C OKpYKarleil cpenoi

3apoxaeHue u pazButue dkojoruu B Tpyaax A. 'ymGonbara, K. @. Pynse, H. A. CeBeprosa, 3.
I'exkens, A. Tencnu, B. H. Cykauépa. Paznensl n 3amaum 3konoruu. CBA3b DKOJOTUU C APYTHMHU
HayKaMH.

Metoapr skonoruu. lloneBple HaOmoAeHHA. OKCHEPUMEHTHl B 3KOJOTHHU: MPHUPOJAHBIE H
naboparopuble. MopaenupoBaHue B HKOJIOTMU. MOHHUTOPUHT OKpYKarolled Ccpefbl: JOKalbHbIH,
PETrHOHANBHBIN U TTI00aTbHBIN.

3HaueHue HKOJIOTMUECKUX 3HAHUU JUIsl 4EJIOBEKAa. JKOJOTMYECKOE MUPOBO33PEHHE KaK OCHOBA
CBSI3€M YenoBeuecTBa C MPUPOJIoH. POPMUPOBAHUE HSKOJOTMYECKOW KYJIBTYPhl M JKOJIOTMYECKOU
IPAMOTHOCTH HACEJICHMUS.

JdemMoHcTpanuu

[optpetsl: A. I'ym6onbar, K. @. Pynase, H. A. CeBepuos, J. I'ekkens, A. Tencnu, B. H.
Cykaués.

Tabmuubr u cxembl: «Pasznmensr skojmorum», «Meroasl dKojorum», «Cxema MOHHUTOPHHTA
OKPYKaIOILEH CPEABD.

JlaGopaTopHas padora «/3ydeHrne METOJ0B IKOJIOTHYECKUX HCCIIETOBAHUI.

Tema 7. Opranusmbl 4 cpeia 00UTAHUA



Dkojoruueckre (GpakTopbl M 3aKOHOMEpPHOCTU uX AeicTBus. Kiaccupukanus 3KOJIOTHYECKHX
¢dakTopoB: abuoTHueckue, OmoTHYeckue, aHTpororeHHnle. OOmMe 3aKOHOMEPHOCTH ACWCTBUS
skonoruueckux QaxrtopoB. IlpaBuno muammyma (K. Hlnpenrens, 0. JIubux). TomepaHTHOCTS.
DOBpUOHOHTHBIE U CTECHOOMOHTHBIE OPTaHU3MBI.

AbGuotndeckue (aktopbl. CBer kak s3Koyiormueckuii (akrop. JleficTBHe pa3HBIX y4acTKOB
COJIHEYHOTI'O CIIEKTpa Ha OpraHU3Mbl. DKOJIOIMUECKHUE IPYIIIbl PACTEHUM M KUBOTHBIX I10 OTHOLIECHUIO
K cBery. CurHasibHas poJib cBeTa. @OoTOnepruoIu3M.

Temnepatypa kak okojorumdeckuil ¢akrop. JleiicTBue Ttemieparypbl Ha OpPraHU3MBL.
[TolikniioTEpMHBIE 1 TOMOMOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHbBIE U CTEHOTEPMHBIE OPTaHU3MBbI.

Brnaxxnocts kak skonoruyeckuii gpaxtop. [Ipucrnocodnaenns pacteHuil K moaaep >kaHuio BOJIHOTO
Oamanca. Kmaccudukarmus pacreHud 1O OTHOMIEHUIO K Boje. [IpHcrmocoOieHust >KUBOTHBIX K
M3MEHEHUIO BOJIHOTO PEKUMA.

Cpenpl oOuTaHUS OpPraHM3MOB: BOJIHAs, HA3€MHO-BO3/AYIIHAS, I[IOYBEHHAs, TJIyOMHHAS
MOJIIOYBEHHAS, BHYTPUOpPTaHU3MEHHAsA. DU3NKO-XUMHUYECKHE OCOOEHHOCTH cpen  oOuTaHus
opranusmoB. [Ipucnoco0aeHust OpraHu3MoB K KU3HU B Pa3HBIX CPEIaXx.

buonornueckue putmbl. BHemnue u BHyTpeHHHE PUTMBL. CyTOUYHBIE W TOAUYHBIE PUTMBI.
[Ipucnoco0aeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBUH JKU3HHU.

XKuznennsie ¢opmbl opranuzMoB. lloHsTne o >xu3HeHHOW (opme. JKusHeHHbIe (HOpMEI
pacTeHMii: J1epeBbsl, KYCTapHUKH, KyCTapHUYKH, MHOIOJIETHHUE TpPaBbl, OJHOJETHUE TPaBBI.
’Kuznennvsle GOpPMBbI KUBOTHBIX: TUAPOOUOHTHI, T€OOUOHTHI, a3POOHMOHTHL. OCOOEHHOCTH CTPOCHUS U
o0pasa JKU3HH.

buornueckue ¢akropbl. Buasl OMoTHYECKHMX B3aWMOAECUCTBUN: KOHKYPEHIUS, XUIHUYECTBO,
cumbuo3 u ero ¢opwmel. IlapasutusMm, koomepaiusi, MyTyaau3M, KOMMEHCAIN3M (KBapTHPAHTCTBO,
HaxJieOHnuecTBo). Herpoduueckue B3aumoneicTBusi (Tomuueckue, ¢opuyeckue, GhadpudecKue).
3HayeHHe OMOTHMYECKUX B3aUMOACWUCTBUI /s CYIIECTBOBAaHMS OpPraHU3MOB B cpelie OOUTAaHHUSA.
[IpyHIMI KOHKYPEHTHOTO UCKIFOYEHHUS.

JdemMoHcTpanuu

Tabmuupl u cxemsl: «Okosorndeckue (akTopel», «CBETOBOH cHEKTp», «IKOIOrMYECKHUe
IpyNIbl JKUBOTHBIX 110 OTHOUIEHHIO K CBETY», «TEIIOKPOBHBIE KHUBOTHBIEY, «XOJOIHOKPOBHBIE
KUBOTHbIEY», «DU3NOIOTMYECKUE aJaNnTaldd >KUBOTHBIX», «Cpeabl OOUTaHUS OPraHU3MOBY,
«buonoruueckue putmbl», «KuzHeHHble (Gopmbl pacTeHui», «Ku3HeHHbIE (OPMBI KUBOTHBIXY,
«JKOCcHCTEMa UIMPOKOJIMCTBEHHOIO Jieca», «IDKOCHUCTEMA XBOHHOro jeca», «llemm nuTanus»,
«XumHn4yectBoy, «llapazutuzm», «KonkypeHuus», «Cumonosy, «KommeHncanuzmy.

O6opynoBanue: repbapuil pacTeHUN U KUBOTHBIX, MPUCIIOCOOICHHBIX K BIUSHUIO Pa3IMYHbIX
9KOJIOTMYECKUX (PAKTOpPOB, repbapuu CBETONIOOMBBIX, TEHENIOOUBBIX M TEHEBBIHOCIMBBIX PACTEHHI,
CBETOJIIOOMBBIE, TECHENIOOMBBIE M TEHEBBIHOCIMBBIE KOMHATHBIE pacTeHUs, repOapuu U KOJUIEKLUHU
TETUIONIOOMBBIX, 3UMOCTOMKHX, MOPO30YCTOHYMBBIX PACTEHM, 4ydena NTHUI] U 3Bepel, repbdbapuu
pacTeHMii, OTHOCSIIUXCS K Turpoduram, kcepopuram, mMe30puTaM, KOMHATHBIE PACTEHUS JAHHBIX
IpymnM, KOJJIEKIMU XKMUBOTHBIX, OOMTAIOIIMX B Pa3HBIX cpefax, repOapuu U KOJJIEKUIUU pacTeHUH U
KHUBOTHBIX, 00JIQIAI0ONINX YepTaMH MPUCTIOCOOIEHHOCTH K CE30HHBIM M3MEHEHMSM YCIIOBHUH >KHU3HH,
repOapuy U KOJUIEKIIMU PACTEHUN U )KUBOTHBIX PA3IMUHBIX KU3HEHHBIX (DOPM, KOJUIEKLIUHU KUBOTHBIX,
Y4acTBYIOUIUX B Pa3IMYHBIX OMOTHYECKUX B3aUMOACHCTBUSIX.

JlaGopaTopHas padora «BrIsiBiIeHHE TPUCTTOCOOICHH OPTaHU3MOB K BIIMSIHUIO CBETAY.

JlabopaTtopuasi paGora «BBISBICHHE TPHUCIOCOONCHHA  OPraHU3MOB K  BIUSHUIO
TEMIEPATYPhI».

JlaGopaTopHasi padoTa «AHaATOMHUYECKHE OCOOCHHOCTH PACTEHUI M3 PA3HBIX MECT OOUTAHUS.



Tema 8. JkoJiorusi BUA0B U MOMYJISI U

DKOJIOTUYECKHE XapaKTePUCTUKK Tomyisinuu. [lonmynsmus kak Ouonorndeckas cuctema. Poib
HEOJIHOPOJAHOCTH Ccpeibl, Pu3ndecknx 0apbepoB U OCOOCHHOCTEH OMOJIOTHH BHIOB B (POPMUPOBAHUU
MPOCTPAHCTBEHHON CTPYKTYypbl mnonyiasiuuid. OCHOBHBIE MOKAa3aTENM MOMYNSIMHU: YHCIEHHOCTb,
IUIOTHOCTh, BO3pacTHAasi M IOJIOBas CTPYKTYpa, POXKAAEMOCTb, MPHUPOCT, TEMII POCTa, CMEPTHOCTD,
MUTpaIusi.

DkoJyioruueckas CTpykTypa mnonyisuuu. OneHka 4YUCICHHOCTH Tomyisuuu. JuHamuka
nonymsinuu U e€ perymsiuus. buotndeckuil moreHuuan momyssAnuu. MoneaupoBaHHE TUHAMUKU
nonyisituu. KpuBblie pocTa 4nciaeHHOCTH nomysiiuu. KpuBbie BbDKUBaHUS. Perymsius yucieHHoCTH
MOMYJISIIANA: poJib (PaKTOPOB, 3aBUCAIINX U HE 3aBUCSIIUX OT TUIOTHOCTH. DKOJIOTUYECKUE CTPATETUN
BUJ0B (r- u K-ctpaTterun).

[TonsiTne 006 odKosoruyeckol Hume Bujga. MecrooOutanue. MHOroMepHas MOJENb
skonorndyeckor Humm Jx.M. XarumHcona. Paszmepsl skosiornueckor HuIW. lloTeHIUanbHas u
peann30BaHHAs] HUIIIU.

Bun xak cucrema mnomymsiuid. Apeanbl BUIOB. Buabl M uX KU3HEHHBIE CTpATETHH.
DKOJOTHYECKHE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TOBEACHUSI U MUTpAIMil KUBOTHBIX. bHonornueckue MHBa3UH Yy EPOIHBIX
BHJIOB.

JdemMoHcTpanuu

IToptpet: dx. U. XaTunHCOH.

Tabmuiel U cxembl: «IKOJOTMUECKHE XapaKTEepUCTUKH momymsuun», «l[IpocTpaHcTBeHHas
CTPYKTYpa MOMmyJsiun», «Bo3pacTHbie mupamMuasl monyasiun», «CKOPOCTh 3aCelIeHHs] TOBEPXHOCTH
3emMit pa3IMYHBIMU opraHu3Mammuy, «Moens skonorudeckoi Humm Jx. M. XaTunaconay.

Ob6opynoBanue: repOapuu pacTeHUN, KOJIJIEKIIUU KUBOTHBIX.

JlaGopaTopnas pa6ora «[IpucmocoOieHus ceMsH paCTeHU K paCCENCHUIO».

Tema 9. Ikos0rus coodmecTB. IKOJIOrHYeCKHe CHCTEMbI.

CooOmiectBa opranu3moB. buoneno3 u ero crpykrypa. CBs3M MEXIy OpraHu3Mamu B
OuoreHose.

Dkocucrema Kak oTKpbiTas cucreMa (A. J[x. Tercnu). @yHKIHMOHATBHBIE OJOKH OPTraHU3MOB B
9KOCHUCTEME: TMPOAYIEHTHI, KOHCYMEHTHI, penyleHThl. Tpoduueckne ypoBHU. Tpoduueckue 1menu u
cetu. Abnotndeckue 010k skocucteM. [1ouBbI 1 Wikl B 9kocucTeMax. KpyroBopoT BemecTB v OTOK
SHEPTUH B DKOCUCTEME.

OcHOBHBIE TIOKa3aTelld SKOCHCTeMbl. broMacca M MOpOAYKIUsA. DKOJIOTMYECKUE MUPaMUIbI
qrces, OnomMacchl U SHEPTUu.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. @Daykmyayuu. HampaBieHHBIE
3aKOHOMEPHBIE CMEHBI COOOIIECTB — CYKIlecCHU. [IepBUUHBIE U BTOPUYHBIC CYKIIECCUH M X MPHYUHBL.
AHTpOIOTreHHbIe BO3JICHCTBUS Ha cyKileccuu. KimmmakcHoe coobmiecTBo. bropaznoobpasue u monHoTa
KpYTroBOPOTa BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.

[Ipupoanbie 3KOCUCTEMBL. JKocucmemvl 03€p U pek. IKocucmemvl MOpel U OKeaHos.
Dkocucmemvl myHnop, 1ecos, cmenetl, NyCMbiHb.

AHTpOIIOTEHHbIE ~ 3KOCHUCTEMBI.  ArposkocucreMa.  ArpoueHo3.  Paszmuums — mexny
AHTPOMOTEHHBIMU U MPUPOAHBIMU IKOCHCTEMAMHU.

Ypb6oskocuctempl. OCHOBHBIE KOMIIOHEHTHI ypOodskocuctem. l[oponackas ¢diopa u dayHa.
CuHaHTpomnu3anus TopoAckoit (payHsl. buomorndeckoe u X0341WCTBEHHOE 3HAUYCHUE arPOIKOCHCTEM U
ypOOIKOCUCTEM.



3aKkoHOMEPHOCTH (HOPMHUPOBAHKS OCHOBHBIX B3aWMOJICHCTBUM OPraHU3MOB B JKOCHCTEMaX.
Ponv rackaonozo sgpgpexma u 6u008-30upuxamopos (Knouesvix 6ud08) 6 QYHKYUOHUPOBAHUU
skocucmem. llepeHOC BSHEpPrum M BEIECTB MEXAY CMEXHBIMU 3KOCHCTEMaMH. Y CTOHYMBOCTH
OpPraHU3MOB, MOMYJISINI U SKOCUCTEM B YCIOBUSX €CTECTBEHHBIX M AaHTPOIIOT€HHBIX BO3JICHCTBHIA.

Mexanuzmvl 8030eticmaust 3a2psA3HeHUll PA3ZHbIX MUNO08 HA CYOOP2aAHUBMEHHOM, 0P2AHUSMEHHOM,
NONYNAYUOHHOM U IKOCUCTNIEMHOM YPOBHAX, OCHOBbI IKOIO2UYECKO20 HOPMUPOBAHUSL AHMPONO2EHHO20
8o30eticmausi. MeToJ0J0THsI MOHUTOPUHTA €CTECTBEHHBIX M aHTPOIIOT€HHBIX SKOCHCTEM.

JdemoHcTpauuu

[Toptpert: A. Ix. Tencnu.

Tabmuubr u cxembl: «CTpyKTypa OHOIIEHO3a», «IJKOCHCTEMa IMUPOKOJHUCTBEHHOTO Jiecay,
«JKocucTeMa XBOHWHOro Jjeca», «®OyHKIHOHAJIbHBIE TPYNNbl OPraHu3MOB B 3KOCHUCTEMEY,
«KpyroBopot BeniecTB B 3kocucteMey, «Llenu nutanus (nmacTouiHas, AETPUTHAS )», «IKOJOTHIECKas
nupaMuia gucen», «IKoJlorudeckas nupamuga Ouomacchl», «IDKOJIOTUYECKas MUPaMUIa SHEPTUN,
«O6pasoBanue Oonorta», «llepBuunas cykueccus», «BoccraHoBiieHHE Jeca TMOCIE TOXKapay,
«JKocucTeMa o03epa», «ArpoueHo3», «KpyroBopoT BeLIECTB U IIOTOK SHEPrUU B arpoleHO3e»,
«[Ipumepsl ypbosKOCHCTEM).

Ob6opynoBanue: repdapuu pacTeHUi, KOJUIEKIIMA HACEKOMBIX, Yydella MTUIl U 3Bepeid, repOapuu
KYJIbTYPHBIX U JJUKOPACTYILIUX PACTEHUM, aKBApUYM KaK MOJIEJIb SKOCUCTEMBI.

IIpakTnueckas padora «/3yueHue u onucaHue ypOo3KOCUCTEMBD.

JlabopaTopuasi padora «/3yueHue pa3sHOOOpazusi MEIKUX TMOYBEHHBIX YJICHUCTOHOTHX B
pa3HBIX 3KOCHCTEMAX .

IKCeKypeust «OKCKypcusi B THUIHUYHBIN OuoreoneHo3 (B 1OyOpaBy, Oepe3HsK, €IbHHUK, Ha
CYXOJIOJBHBIN WJIM IOWMEHHBIH JIYT, 03€p0, 00JIOTO)».

JKCKYpeust «KCKYpCHs B arpOIKOCUCTEMY (Ha MOJIe WM B TEINIMYHOE XO3SHCTBO)».

Tema 10. Buocdepa — rnodanbHast IkocucTema

buocdepa — obmierutanerapuas 00oiouka 3eMiid, Te CYIIECTBYET WM CYIIECTBOBAjIA KU3Hb.
PazButue npexacrasnennit o 6mocdepe B Tpynax 3. 3rocca. Yuenue B. W. Bepnaackoro o 6uocdepe.
Ob6nactu 6uocdeps! u €€ coctas. XKupoe BemecTBo 6Hocdhepsl U ero GPyHKIUH.

3aKOHOMEPHOCTH cyliecTBoBaHUA Ouocdeprl. OcobeHHOCTH OHochepbl Kak I100aTbHOM
sKkocucTeMbl. /IluHamuueckoe paBHOBecue B 6uocdepe. KpyroBopoTsl BemecTB U OMOre0XUMHUYECKHE
LUKJIIBI (yriiepoJia, a3oTa). PUTMHUUHOCTS sBIIeHUH B Ouocdepe.

3onanbHOCTh Ouochepsl. [lonsTue o 6mome. OCHOBHBIE OMOMBI CYIIM: TYHJpa, XBOMHbIE Jeca,
CMEIIaHHbIE W IIMPOKOJUCTBEHHBIE JIeCa, CTENH, CaBaHHbI, IIYCTBIHH, TPOMMUYECKUE JIECa,
BBICOKOTOphs. Kimumar, pacTuTenbHbIN U )KUBOTHBIA MUP OMOMOB CYIIIH.

CtpykTypa u (QYHKIHS KUBBIX CHCTEM, OIICHKAa UX PECYpPCHOTO IMOTEHIHada W OnochepHbIX
(byHKIMH.

JdemMoHcTpanuu

[Toptpetsr: B. . Bepnanckuii, 3. 3rocc.

Tabmuubr u cxemsl: «l'eochepbr 3emmu», «KpyroBopoTr azora B mpupoae», «Kpyrosopor
yriaepona B npupoze», «KpyroBopor kucinopoaa B mpupone», «KpyroBopor Bonbl B NIPUPOAE,
«OcHoBHBIE OWOMBI cymmy, «Knumaruueckue mosica 3emuu», «Tyampay, «Taiiray, «CMermaHHbIH
necy, «llIupokonucTBeHHbIN Jecy, «CTtenby, «CaBanHay, «IlycTbiHgy, « Tponudeckuil gecy.

O6opynoBanue: repdapur pacTeHUN Pa3HbIX OMOMOB, KOJUICKITUH JKHBOTHBIX.

Tema 11. YestoBek M OKpykaomas cpeaa



DKOJIOTHYECKUE KPHU3UCHl U MX NpHUYMHBL. Bo3zaeicTBue uenoBeka Ha Omocdepy. 3arps3HEHHE
BO3AYIIHOM cpenpl. OxpaHa Bo3ayxa. 3arpsi3HeHHE BOJHOW cpeabl. OxpaHa BOAHBIX PECYPCOB.
Pa3pymenune noussl. OXxpaHa IOYBEHHBIX pecypcoB. MI3MeHeHue KinMara.

AHTpONOreHHOe BO3JEHCTBUE HA PACTUTEIbHBIN M KMBOTHBIN Mup. OXpaHa pacTUTENBHOTO U
AKHUBOTHOrOo Mupa. OCHOBHBbIE NPHUHLHUIIBI OXpaHbl mpupoisl. KpacHele kHuru. Ocobo oxpaHsemble
npupoansie Teppuropun (OOIIT). borannueckue cazibl U 300JI0THUECKUE TAPKH.

OCHOBHbBIE NPUHIUIBI YCTONYMBOIO pPa3BUTUS YEJIOBEUECTBA M MpUPOAbL. ParuoHanbHOE
IIPUPOJIOIIOIB30BAHUE U COXPaHEHUE OMOJIOrMuecKoro pasHooopasus 3emiu. O0mmue 3aKOHOMEPHOCTH
r7100abHBIX 3KOJIOTMYECKUX KpU3UCOB. OCOOEHHOCTH COBPEMEHHOIO KpHM3HMCa M €ro BepOsiTHbIE
IIOCJICJICTBUSI.

Pa3BuTHe METOJ0B MOHMTOPHMHIA Pa3BUTHUS ONACHBIX TEXHOI€HHBIX HpoleccoB. Cucmemmuvle
uccnedoeanus  nepexooa K  pecypcocoepezaroweii. U KOHKYPEHMOCNOCOOHOU  dHepeemuxe.
Buonoeuueckoe pasnoobpasue u ouopecypcoi. Hayuonanonvie ungopmayuonnvie cucmemul,
obecneuugaiowjue 00Cmyn K uH@opmayuu no COCMoAHUIO OMOeNbHbIX U008 U dKocucmem. OcHOBu
IKopeaburumayuy IKocucmem u cnoco6os 6opvowvl ¢ buonospesxicoenuamu. Pexoncmpykyus mopckux
U HA3eMHbBIX IKOCUCTEM.

JdeMmoHcTpamun

Tabmuuer n cxemsl: «3arpsi3HeHHE aTMOc(epsl», «3arpsi3HEHHE THAPOCQEphD», «3arps3HeHHe
nouBel», «IlapHuKOBEI 3dexT», «Ocob0 oxpaHseMble NPUPOAHBIE TeppUTOpPHNY», «Morenn
YIIPaBJIIEMOTO MUPAY.

Ob6opynoBanue: ¢dororpaguu oxpaHseMbIX pacTeHHH W >KMBOTHbIX KpacHoil kHuru Poccuiickoit
®enepannn, KpacHON KHUTH pErvoHa.



IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOI'MH HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

@I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3ybTaTaM OCBOCHHUS OOYYAIOIIUMUCS MPOrpaMM
CpeHEro o011ero 00pa3oBaHus: TMUHOCTHBIE, METAIIPEIMETHBIE U IIPEMETHBIE.

B cTpykType NMYHOCTHBIX pPE3YyJIbTaTOB OCBOEHMSI IPOrpaMMbl 10 OHOJOTMM BBIIEIEHBI
CJIEAYIOIINE COCTABIISAIOUIME: OCO3HAHNUE 00YYAIOLUIMMUCS POCCUICKON IPa’kAaHCKON MAEHTUYHOCTH —
TFOTOBHOCTH K CaMOpa3BUTHUIO, CAMOCTOATEIBHOCTU U CAMOOIPEACICHUIO, Haluuue MOmusayuu K
00y4eHHI0 OWOJIOTHH, YeleHanpasieHHoe pasgumiue BHYTPEHHHX YOCKICHHH JMYHOCTH HA OCHOBE
KJIIOYEBBIX LIECHHOCTEH U MCTOPUUYECKUX TPAJAULUI Pa3BUTHUSA OUOJIOTUYECKOTO 3HAHUS, 20MOBHOCHb U
cnocobnocms 00YyYarOIUXCS PYKOBOJACTBOBATbCA B CBOCH AEATENBHOCTH LIEHHOCTHO-CMBICIOBBIMU
YCTAaHOBKaMM, IPUCYUIUMH CHCTEME OHOJIOTMUYECKOTrO0 OOpa30BaHUS, HaAluuue NpagoCO3IHAHUSA
9KOJIOTMUYECKOH KYJIBTYPBl, CHOCOOHOCMU CIMABUMb LIETU U CTPOUTH )KU3HEHHbIE TJIAHBI.

JINYHOCTHBIE pPE3YNbTaThl OCBOEHUS HPOrpaMMbl MO OHOJOTMM JIOCTUTAIOTCA B EIUHCTBE
y4yeOHOM M BOCHIUTATEIBHOM JEATEIIBHOCTH B COOTBETCTBMM C TPAAULUOHHBIMU POCCUHCKUMHU
COLIMOKYJIBTYPHBIMHM, HCTOPUYECKMMHM U JIyXOBHO-HPAaBCTBEHHBIMHM LI€HHOCTSMH, HPUHATHIMU B
o0IIecTBE TpaBWIAMH M HOPMaMH TIOBEJCHHS M CIIOCOOCTBYIOT TIpoOIleccaM CaMOIIO3HaHUS,
CaMOBOCIIUTaHMS M CaMOpPAa3BUTHUS, Pa3BUTHUS BHYTPEHHEM MO3ULUHU JMYHOCTH, MATPUOTH3MA U
YBOKEHHA K 3aKOHY W IPABONOPAAKY, YEIOBEKYy TpyAa M CTapuUleMy IOKOJIEHHIO, B3aUMHOIO
YBaXXEHMsI, OEPEXKHOT0 OTHOLIEHHUS K KYJbTYpHOMY HAcJIEIUI0 M TPAAULMSIM MHOTOHAI[MOHAJIBHOIO
Hapopa Poccuiickoit @enepannu, NpUpoe U OKPYKAIOIIEH cpee.

JINYHOCTHBIE pPE3YyNbTaThl OCBOEHHUS YyueOHOro mnpeamera «bBHOJOTHs» TODKHBI OTpaXKaTb
TOTOBHOCTb M CHOCOOHOCTh OOYYalOIIMXCSl PYKOBOJCTBOBAThCS C(HOPMHUPOBAHHOM BHYTpEHHEH
MO3UIMEN JIMYHOCTH, CHUCTEMOM ILIEHHOCTHBIX OpPUEHTAIMil, MO3UTUBHBIX BHYTPEHHUX YOEXKICHUH,
COOTBETCTBYIOIIUX TPAJAULMOHHBIM IIEHHOCTSIM POCCUHMCKOrO OOIIECTBA, PAaCHUIMPEHUE >KU3HEHHOTO
OIbITAa W ONBITA JEATEIBHOCTH B IPOLECCE PEaIU3allMy OCHOBHBIX HANpaBICHHM BOCIMUTATEIbHOU
JESATENIBHOCTH, B TOM YHUCIIE B YACTHU:

1) rpa:kIaHCcKOro BOCIIMTAHMSA:

c(OPMUPOBAHHOCTh TPAXKIAHCKON MO3UIMN O0YUaIOLIErocsi Kak akKTUBHOTO U OTBETCTBEHHOI'O
YJIeHa POCCHIICKOTO OOIIECTBA;

OCO3HaHME CBOMX KOHCTHTYLIMOHHBIX MIPaB U 00s13aHHOCTEH, YBa)KEHUE 3aKOHA U ITPABOIOPSIKa,

TOTOBHOCTh K COBMECTHOW TBOPYECKOH MEATENbHOCTH NPU CO3AAHUU Y4EOHBIX IMPOEKTOB,
pelIeHnr y4eOHbIX U MO3HABATeNIbHbIX 33/1a4, BBITOJHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh OMPEAETATh COOCTBEHHYIO MO3MIMIO MO OTHOUICHUIO K SIBICHHSIM COBPEMEHHOM
KHU3HHU U OOBACHATH €€;

YMEHHE YUYUTHIBaTh B CBOMX JIEHUCTBUSAX HEOOXOIUMOCTb KOHCTPYKTHMBHOTO B3aHMMOJECHCTBUS
JOJIEH ¢ pa3HbIMU YOEXKICHUSIMH, KYJIbTYPHBIMU IIEHHOCTSIMU M COI[UAJIBHBIM TOJI0KEHHEM;

TOTOBHOCTb K COTPYAHHMYECTBY B IIPOLECCE COBMECTHOTO  BBIIIOJHEHHS  Y4EOHBIX,
[I03HABATENbHBIX U HUCCIEN0BATENIbCKUX 3ajjad, YBAXKUTEJIBHOIO OTHOLIEHUS K MHEHUIO ONIIOHEHTOB
IIpU 00CYXIEHUH CITIOPHBIX BOIPOCOB OMOJIOTUYECKOTO COJIEPIKAHMS;

TOTOBHOCTb K T'YMaHUTapHOM U BOJIOHTEPCKOM 1EATEIBbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMSA:



c(hOPMHUPOBAHHOCTh POCCHUUCKOM TPaXTAHCKOW HMJICHTHUYHOCTH, MAaTPUOTH3MA, YBaXKEHHUS K
CBOEMY HapoJly, YyBCTBa OTBETCTBEHHOCTH Iiepes PonuHOM, ropaocTu 3a CBOM Kpai, cBOow Poauny,
CBOM f3BIK U KYJIbTYpY, IPOILIOE U HACTOALIEE MHOIOHALIMOHAJIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIECHHE K IPUPOJHOMY HACIEIUI0 M MaMATHUKAM IPUPOAbI, JTOCTHUKEHUSIM
Poccuu B Hayke, HCKycCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIOCOOHOCTh OLIGHUBATh BKJIAJ POCCHICKHX YYEHBIX B CTAaHOBJICHHE W Pa3BUTHE OMOJIOTHH,
MOHMMAaHMsI 3HAYEeHUsI OMOJIOTHH B IMO3HAHMM 3aKOHOB MPHUPOJIBI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO
00I11eCTBA;

ujeitHas yoexaIE€HHOCTb, TOTOBHOCTh K CIYXEeHHIO U 3ammure OTeuecTBa, OTBETCTBEHHOCTH 3a
ero cyan0y;

3) AyXOBHO-HPAaBCTBEHHOI0 BOCIIMTAHHUS:

OCO3HaHUE AYXOBHBIX IEHHOCTEN pOCCUICKOr0 HApOIa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBECHHS;

CIIOCOOHOCTh OIICHHMBATh CUTYAIlMI0 M NPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTHPYSCh Ha
MOpaIbHO-HPABCTBEHHbIE HOPMBI U [IEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOTO OYAYyIIero;

OTBETCTBEHHOE OTHOLIEHUE K CBOMM POJUTENSM, CO3JAHUI0 CEMbUM HA OCHOBE OCO3HAHHOIO
IIPUHATHS LEHHOCTEN CEMENHOM KU3HH B COOTBETCTBUHU C TpaAULMAMU HapoaoB Poccuu;

4) 3¢TeTH4eCKOro BOCIIMTAHMSA:

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKIIOYas OSCTETHKY ObITa, HAYYHOTO M TEXHUYECKOIO
TBOPYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOLICHUH;

MMOHMMAaHHUE AYMOLIMOHAJILHOTO BO3AEUCTBUS )KUBOU MPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HbIX BHJIAX MCKYCCTBA, CTPEMJICHHE MPOSBIATh KayecTBa
TBOPUYECKOH JINYHOCTH;

S) ¢usnyeckoro BocnuTaHusi, GOPMHPOBAHMA KYJbTYPbI 310POBbSI U 3MOLMOHAJIBHOIO
os1aromosty4ms:

MOHMMAaHUE W pean3alus 3J0pOBOro M 0Oe30macHoro obpasza >KHM3HU (3A0POBOE IMHTAHHE,
COONIOZICHHE TUTHEHUYECKUX TPaBHJI U HOPM, COATaHCUPOBAHHBIA PEXUM 3aHATHH U OTHBIXA,
peryispHas ¢pu3ndecKkas akKTHUBHOCTB), O€PEXKHOT0, OTBETCTBEHHOI'O U KOMIIETEHTHOTO OTHOUICHUS K
COOCTBEHHOMY (PM3UYECKOMY M IICUXUYECKOMY 370POBbIO;

MMOHMMAaHHUE [IEHHOCTH MPaBWJ UHAMBUAYAJIbHOTO M KOJUIEKTUBHOTO 0€30MacHOro MOBENEHUs B
CUTYaLUAX, YTPOXKAIOLIUX 310POBBIO U KU3HU JIIOJIEH;

OCO3HaHME TIOCIEACTBUA M HENpPUATHS BpEIHBIX MPHUBBIYEK (YHOTpeOJEeHUs aJKOroJs,
HapKOTHUKOB, KYPEHHUS);

6) TPy10BOr0 BOCIMTAHMSA:

TOTOBHOCTb K TPYJly, OCO3HAHHE LIEHHOCTH MacTepCTBa, TPYI0I00HE;

TOTOBHOCTh K AKTHUBHOW JESTEIBHOCTH TEXHOJOTMYECKOM M COLMAIBHON HaIlpaBJIEHHOCTH,
CHOCOOHOCTh MHUIIMUPOBATD, MIJIAHUPOBATH U CAMOCTOSITENILHO BBIMOIHITH TAKYIO AESITEIbHOCTD;

UHTEpPEC K pas3audHbIM cdepaM mpodeccHnoHalbHON NeATeIbHOCTH, YMEHHE COBEpIIaTh
OCO3HaHHBIHM BBIOOp OyayiIeil npodeccun u peann30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHBI;

TOTOBHOCTb U CIIOCOOHOCTH K 00pPa30BaHUIO M CaMOOOPA30BaHMIO HA MPOTSKEHUN BCEH KHU3HH;

7) IKOJIOrM4YeCKOro BOCIIMTAHMS:

9KOJIOTMYECKH 11eJIeCO00pa3HOe OTHOIIEHHWE K MPUPOJE KaK HMCTOYHMKY >KM3HH Ha 3emIe,
OCHOBE €€ CYILIECTBOBAHMS;

MOBBIIIEHUE YPOBHS OSKOJIOTUYECKOH KYJNbTYyphl: MPUOOpPETEHHE ONbITa IUIAHUPOBAHHS
ITOCTYTIKOB M OLICHKU UX BO3MOKHBIX IOCIIEICTBUN JIJIs1 OKPYXKAIOIEN CPEbL;



OCO3HaHME ITI00AILHOTO XapaKTepa 3KOJIOIHYECKUX Mpo0IeM U IMyTel UX pPeLIeHus;

CIOCOOHOCTh MCHOJIB30BaTh MPUOOpPETaeMble MPH U3yYCHUH OWOJIOTHH 3HAHHS M YMEHUS IpU
pemieHrH TMpoOJieM, CBS3aHHBIX C PALMOHAIBHBIM TMPUPOAOINOIH30BAHUEM (COOIIOACHNE TPaBUII
IIOBEJCHUsI B MPUPOJIE, HAIIPABICHHBIX Ha COXPAaHEHUE PAaBHOBECHS B HKOCHUCTEMAaxX, OXpaHy BUJOB,
IKOCUCTeM, OMochepbl);

AKTHUBHOE HEINPUATUEC NECUCTBUM, NPUHOCALIUX Bpel OKPYKAIOLICH NPUPOIHON Cpele, yMEHue
MIPOTHO3UPOBATh HEOJATONPUATHBIE SKOJOTMUYECKHE IOCIEACTBUS MPEANPUHUMAEMBIX JEHCTBUNA U
IIPeJOTBpalaTh UX;

HQJINYME PA3BUTOIO 3KOJIOIMYECKOIO  MBILIUICHHS, 3SKOJIOTMYECKOM KyJIbTypbl, OIbITA
JESITEIbHOCTH 3KOJIOTUYECKON HaIIPaBJI€HHOCTH, YMEHMS PYKOBOJICTBOBATHCS MU B II03HABATEIbHOM,
KOMMYHHMKATUBHOM U COLMAJIBbHONW MPAKTHKE, TOTOBHOCTH K YYAaCTHIO B MPAKTUYECKON JESITEIbHOCTU
9KOJIOTUYECKOI HaIlPaBIEHHOCTH;

8) HeHHOCTH HAYYHOI0 O3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH U 00IL€CTBEHHOM MPAaKTUKKU, OCHOBAHHOI'O Ha IMAJI0re KyJbTyp, CHOCOOCTBYIOLIETO OCO3HAHUIO
CBOET0 MeCTa B IOJIUKYJIBTYPHOM MUPE;

COBEPILLECHCTBOBAHUE S3bIKOBOM M YHUTATEIbCKOW KYJIbTYPbI KaK CpEICTBA B3aUMOJEHCTBHS
MEX/1y JIFOJIbMU U TIO3HAHUSI MUPA;

NMOHMMaHue crenu(uku OWOIIOTMM Kak HayKd, OCO3HaHHs €€ poimu B (hopMupoBaHUH
palMOHAIBHOIO HAyYHOI'O MBIIUICHUS, CO3/IaHUH LIEJIOCTHOTO MPE/ICTaBIEeHUs 00 OKpYXKaroleM MUpe
KaK O €IUHCTBE NPUPOJbI, YEJOBEKAa M OOILIeCTBa, B MO3HAHUM TNPHPOTHBIX 3aKOHOMEPHOCTEH M
pelieHny IpodiieM COXpaHEeHUs IPUPOIHOIO PABHOBECUS;

yOEKAEHHOCTh B 3HAUUMOCTH OMOJIOTHH JJI1 COBPEMEHHOMN UBUIM3ALMHU: 00eCIIeYeHNs HOBOTO
YPOBHS pa3BUTUS MEAUIUHBI, CO3JIaHME TEPCIEKTUBHBIX OMOTEXHOIOIUH, CHOCOOHBIX peIIaTh
pecypcHble MpoOieMbl pa3BUTHsS 4YEJIOBEYECTBA, IOMCKa MyTell BbIXOJa M3 IJI0OATIBHBIX
9KOJIOTMUECKHUX Mpo0JieM U obecreueHus: nepexoja K YCTOWYMBOMY Pa3BUTHIO, PallOHAIbHOMY
HCIOJIb30BAHUIO IPUPOAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaH/IAPTOB KU3HU;

3aWHTEPECOBAHHOCTh B TMOJIyU€HHUM OWOJIOTMYECKUX 3HAHMHA B II€NAX IOBBIIEHUS OOIIei
KYJIbTYpbl, €CTECTBEHHO-Hay4YHOW TIpaMOTHOCTH, KaK COCTaBHOM yacTh ()yHKIMOHAJIBHOM
IrPaMOTHOCTH O0yyaromuxcs, GopMUpyeMoi pu U3y4yeHUN OUOJIOTHH;

MMOHMMaHUE CYIIHOCTH METOJOB TIIO3HAHHUSA, MCIOJb3YEMbIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH MCIIONIb30BaTh MOJIy4aeMble 3HAHUS JUIs aHaIM3a U 0ObSCHEHUS SIBJICHUN OKPY)KaIOIIETO
MHUpa M MPOUCXOJAIIMX B HEM M3MEHEHMH, YMEHME JielaTh 00OCHOBAHHBIC 3aKJIIOUEHHS HAa OCHOBE
Hay4YHBIX ()aKTOB ¥ UMEIOIIMXCS TaHHBIX C LIEBIO MOJIy4YEHHUs JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CAMOCTOSATEIBHO UCIOIB30BaTh OMOJIOTMYECKNE 3HAHUS JIJISl pelIeHUs MpoOsieM B
pEaJIbHBIX KU3HEHHBIX CUTYalUsX;

OCO3HAaHHE IIEHHOCTH HAay4YHOW JEeATENIbHOCTH, TI'OTOBHOCTb OCYIIECTBIISTh IPOEKTHYIO U
HCCIIEIOBATENbCKYIO A TEIbHOCTh MHIMBUYalbHO U B TPYIIIE;

TOTOBHOCTb U CIIOCOOHOCTH K HEIPEPHIBHOMY 00pa30BaHMIO U CaMOOOpPa30BaHHUIO, K aKTUBHOMY
MOJTyYEHHIO HOBBIX 3HaHUH 110 OMOJOTHH B COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTSIMH.

METANIPEJMETHBIE PE3YJIbTATBI

MertanpeameTHble pe3yibTaTbl OCBOEHHUS y4deOHOro mpenmera «buonorus» BKIIOYAIOT:
3HaYuUMBble Ui (OPMHUPOBAHUS  MHPOBO33PEHUS  OOYYAIOIIMXCS  MEXKIUCHUIUIMHAPHBIC
(MexnpeaMeTHbIE) OOILIEHAYYHBIE MOHATHUS, OTPAXKAIOIIUE IETOCTHOCTh HAYYHOH KapTUHBI MUpa U



crenu(puKy METOIOB IO3HAHMS, HCIOJb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIEeCTBO, JHEPTrus,
SBJICHHE, TPOLIECC, CHCTEMa, HAYYHbIH (aKT, MPUHLMUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
uCClieIoBaHe, HaOMIo/eHNe, W3MEpEeHHe, HKCIEPUMEHT M JpYyrue); yHHBEpCalbHbIe Yy4deOHBIC
neiicTBus (MO3HaBaTeNbHbIE, KOMMYHUKAaTUBHBIC, PEryIsTHBHBIE), oOecneunBaromme GopMupoBaHue
(YHKIIMOHATBHOW TPaMOTHOCTH M COLMAJIbHOW KOMIIETEHIMH OOydaroluxcs; CHOCOOHOCTh
00y4aroImuxcs HUCIOJIb30BaTh OCBOCHHBIE MEKIMCUUIUIMHAPHBIC, MHPOBO33PEHUECKUE 3HAHHUS U
YHHUBEpCAIbHBIC yUeOHBIE IEHCTBHUS B TO3HABATEIILHON M COITMAILHOM MPaKTUKE.

B pesynbrare uzydenusi 6MOJIOTHH Ha YPOBHE CpeAHEro o0Iiero oopa3oBanus y o0ydaroerocs
OyayT chopMUpOBaHBI MO3HABATEIbHBIE YHHUBEpPCAIbHbIC y4YeOHbIC NEWUCTBUSA, KOMMYHUKATHBHbBIC
YHUBEpCAJIbHBIC YUeOHbIC EHCTBUS, PETyISTHBHBIC YHUBEPCAJIbHBIC YUeOHbIC NEHCTBUS, COBMECTHAs
NESITENIbHOCTbD.

MeTtanpeameTHble pe3yiabTaThl OCBOSHHUS MPOTPaMMbl CPETHET0 00IIero 00pa3oBaHus AOKHBI
OTpa)kaTh:

OgyajeHne YHMBePCAJIbHBIMH YU4eOHBIMH NI03HABATEIbHBIMH 1eHCTBUSIMU:

1) 6a3oBbIe JJOrHYeCKHUe IeHCTBUS:

CaMOCTOSITENILHO  (OPMYJUPOBAaTH U  aKTyalu3upoBaTh MpoOjeMy, paccMaTpuBath &
BCECTOPOHHE;

HCIOJIb30BaTh IPU OCBOCHUM 3HAHUN NPUEMBI JIOTUYECKOTO MBIIUIEHUS (aHaIu3a, CUHTE3a,
CpaBHEHHsI, KIacCUPHUKAINUA, 0000IICHNS), PACKPHIBATH CMBICI OMOJIOTHYECKUX MOHATUH (BBIICIATH
WX XapaKTepHbIe MPU3HAKU, YCTAHABINBATH CBSI3U C IPYTUMH IMOHSATUSIMU);

OIIPEACIIATD LU ACSITEIbHOCTH, 3a/1aBasl MapaMeTPbl U KPUTEPUH MX TOCTHIKEHUS, COOTHOCHUTH
Pe3yNIbTaThl JESATENILHOCTH C TOCTABIEHHBIMU LIESIMH;

HCII0JIb30BaTh OMOJIOTMYECKHE MOHATHS ISl OOBSICHEHHSI (PAKTOB U SIBJIEHU KUBOM MPUPOIBL;

CTPOUTH JIOTUYECKHE DPACCYXAEHUS (MHAYKTUBHBIC, JIEAYKTUBHBIC, 110 AHAJOTMH), BBISBIATH
3aKOHOMEPHOCTH M TPOTUBOPEYHs B PACCMATPUBAEMBIX SIBICHUAX, (HOPMYyIHpPOBAaTh BBIBOJABI U
3aKJIIOUEHNUS;

MPUMEHTh CXEMHO-MOJIEJIbHBIE CPEICTBAa Il MPEACTABICHUS CYIIECTBEHHBIX CBSI3eH U
OTHOLICHUHA B H3y4aeMbIX OHOJOIMUECKHMX OOBEKTaX, a Takke IMPOTUBOPEUUH pa3HOTO poja,
BBISIBIICHHBIX B PA3JINYHBIX HHPOPMALMOHHBIX HCTOYHHKAX;

paspabarbiBaTh IUIaH pELICHUs MPOOJeMbl C YYETOM aHajdu3a MMEIOLIMXCS MaTepualbHBIX U
HeMaTepuaIbHBIX PECYpPCOB;

BHOCUTb KOPPEKTHUBBI B JI€ATEIbHOCTb, OLIEHUBATh COOTBETCTBUE PpE3YyJIbTATOB LEJSM,
OLIEHHUBATh PUCKU MOCIIEICTBUMN AEATEIbHOCTH;

KOOPJIUHUPOBAaTh U  BBHINOJHATH pabOTy B  YCIOBHUSIX pEalbHOrO, BUPTYaIbHOIO H
KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBaATh KPEATUBHOE MBIIUICHUE PU PEIIEHUH KU3HEHHBIX MPOOIeM.

2) 6a30BbIe HCCTEI0BATEIbCKHE IEHCTBHS:

BJIa/IETh HABbIKAMHU Yy4YeOHO-HCCIIEOBATEIbCKON M MPOEKTHOM JEATEeIbHOCTH, HaBBIKAMH
paspelieHuss mpobsieM, CIOCOOHOCTbIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY IIOMCKY METO/IOB
pELIEeHNs TPAaKTUYECKUX 3a]a4, IPUMEHEHHUIO Pa3IMYHbIX METOJOB II03HAHUS;

HCIOJIb30BaTh PAa3JIMYHbIE BHUJBl JACIATEIBHOCTH IO MOJIYYEHHIO HOBOIO 3HAHUS, €ro
MHTEpIpEeTAINH, TPeoOPa30BaAHUIO U IPUMEHEHHIO B YUEOHBIX CUTYAIUSIX, B TOM YHCJIE MPU CO3AaHUN
y4eOHBIX U COL[UAIBHBIX TPOEKTOB;

¢bopMHUpOBaTh HAayYHBIH TUI MBIIUICHUS, BJIAJAECTh HAYYHOH TEPMHUHOJOTHEH, KIIOYEBBIMH
MOHATUSIMHU U METOJIaMU;



CTaBUTb MW (POPMYIHPOBATH COOCTBEHHBIC 3ajaud B OOpa30BaTEIbHON JCATEIBHOCTH H
KU3HCHHBIX CUTYallUsX;

BBISIBJIATH IPUYUHHO-CIICICTBEHHBIE CBS3M M aKTYaIM3HPOBATh 3a/1a4y, BBIIBUTaTh TUIIOTE3Y €&
pelleHusI, HaXOJUTh apTyMEHTHI I JO0Ka3aTebCTBA CBOUX YTBEPXKICHHI, 3a7aBaTh MapaMeTpbl U
KPUTEPHUH PEIICHHUS,

aHAJM3UPOBATH MOJIYYCHHBIE B XOJI¢ PEIICHUS 3a7ayll pe3yJabTaTbhl, KPUTHUECKH OLIEHUBATh UX
JOCTOBEPHOCTb, IPOTHO3HPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

JlaBaTh OLICHKY HOBBIM CHTYaIlUsIM, OLICHHBATh IPUOOPETEHHBIH OIIBIT;

OCYIIIECTBIISITh IICJICHANIPABICHHBIN TIOMCK TIepeHOCa CPEJACTB W CIIOCOOOB JEHCTBUS B
npodeccHuoHABHYIO CPeny;

YMETh IEPEHOCUTH 3HAHUS B IIO3HABATEIBHYIO U MPAKTHUECKYIO0 00IaCTH )KU3HEACSTEIbHOCTH;

yYMETh HHTEIPUPOBATh 3HAHUS M3 Pa3HBIX MMPEIMETHBIX 00JIACTEIH;

BBIJIBUTaTh HOBBIC UJICH, TIPEJIaraTh OPUTHHAIBHBIC ITOIX0/IbI U PEIICHUS, CTABUTH MTPOOJIEMBI U
3aJauu, TOMYCKAIOIINE allbTePHATUBHBIC PEIICHHUS.

3) padora ¢ nundopmanmeii:

OPUEHTUPOBATHCS B PA3JIMUHBIX HCTOUHUKAX MH(OPMAIUK (TEKCTE Y4eOHOrO MOCOOUs, HAyYHO-
MOMYJISIPHO JTUTepaType, OMOJIOTUYECKHUX CIIOBAPSAX U CIIPABOYHUKAX, KOMITIBIOTEPHBIX 0a3ax JaHHBIX,
B MlHTEpHETE), aHAM3UPOBATh HH(POPMALIUIO PA3TMYHBIX BUIOB U (HOPM MPEICTABICHHS, KPUTHUECKH
OLIEHUBATH €€ IOCTOBEPHOCTh M HEMPOTHBOPEUHBOCTH;

dbopMyIHpOBaTh 3ampOChl M MPHUMEHSATh pA3IMYHBIE METOJbl TIPU TOUCKE H OTOOpE
Ouosiornyeckoil nHpopMau, HeOOXOIMMOH /7S BHITOJTHEHUS YUeOHbBIX 3aa4;

npuoOpeTaTh OMBIT  WCIOJB30BaHUSA WH(POPMANMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
COBEPIIEHCTBOBATH KYJIBTYPY aKTHBHOTO MCIIOJIB30BAHMUS PA3ITUNYHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITENIbHO ~ BBIOMpAaTh  ONTUMAalbHYO  (opMy  mpeiacTaBieHUs  OHMOJIIOTHYECKOM
uHpopmanuu (cxemsl, rpaduKu, 1UarpaMMsbl, TaOJIHUIIbI, PUCYHKH U APYTOE);

WCIIOIb30BaTh HAYYHBIM SI3bIK B KA4eCTBE CpEACTBa Npu paboTe C OHOJIOTHYECKOM
uHboOpManMel: MPUMEHATh XHWMHUYECKHe, (U3NYeCKHe M MaTeMaTHYecKHe 3HAaKd W CUMBOJIBI,
¢dopmynbl, aOOpeBuaTypy, HOMEHKJIATypy, HCIOJIb30BaTh M  INPeoOpa3oBbIBaTh  3HAKOBO-
CHUMBOJIMYECKHE CPEJICTBA HATJISIIHOCTH;

BJIQJIETh HABBIKAMH PACIIO3HABAHUS M 3alIUTHI HH(OpMAIK, HHPOPMAMOHHOW 0€301acHOCTH
JMYHOCTH.

OBiaieHne YHMBEPCAJIbHBIMH KOMMYHHUKATHBHBIMHU 1eHCTBUSIMMU:

1) o6menmne:

OCYIIECTBIISITh KOMMYHHUKAIIMH BO BCEeX c(epax KM3HH, aKTHUBHO y4acTBOBATh B TUAIIOTE WA
TMICKYCCHH TIO CYIIECTBY OOCYKIaeMoi TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKA3bIBATh CYXKICHUS
OTHOCUTEIIFHO BBINIOJHEHUsI TpeaaraeMoil 3ajaud, Y4YMThIBaTb MHTEPEChl M COTJIACOBAaHHOCTD
MO3UIMK APYTUX YYACTHUKOB JIMAJIOTA WU TUCKYCCUH);

pacrio3HaBaTh HeBepOaJbHBIE CPEINCTBA OOINEHUS, TOHUMATh 3HAYEHUE COIHUAIBHBIX 3HAKOB,
MPEINOChIIIOK BO3HUKHOBEHHSI KOH(DIUKTHBIX CHTYallMid, YMETh CMSATYaTh KOH(IUKTBI W BECTH
MIEPErOBOPHI;

BJIAJICTh PA3IMYHBIMU CIIOCOOAMHU OOIICHUS U B3aUMOJICHCTBUS, IOHUMATh HAMEPEHHS IPYTUX
JIOACH, TPOSIBIISATH YBAXKHUTEIBHOE OTHOIIGHHWE K COOECEMHWKY H B KOPPEKTHOH Qopme
(bOopMyYIHpPOBATH CBOU BO3PAKCHHUS;

Pa3BEPHYTO M JOTMYHO U3JaraTh CBOIO TOUKY 3PEHUS C UCIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAasI 1eSiITeJIbHOCTh:



IIOHMMaThb U HCIOJb30BATh IPEUMYILECTBA KOMAHIHOW M HWHIMBUAYAJIbHOW pabOThl INpH
peneHn OMOIOTHYECKOM MPo0IeMbl, 000CHOBBIBATh HEOOXOJUMOCTh IPUMEHEHHUS TPYIIIOBBIX (HOpM
B3aUMOJICICTBUS NPU PELIEHUH YueOHOU 3a1auu;

BbIOMpPAaTh TEMAaTHUKy M METOJbl COBMECTHBIX JEMCTBUH C ydy€TOM OOIIMX HHTEPECOB MU
BO3MOXKHOCTEH Ka)XKJI0T0 4JI€Ha KOJUIEKTHUBA;

IIPUHUMATD LIEJIM COBMECTHOM AESITEIbHOCTH, OPraHU30BBIBATH U KOOPIUHUPOBATH JEHCTBUS 11O
€€ JNOCTHKECHHIO: COCTAaBJATH IUIAH JIEHCTBHUM, PacCIpeAesATh POJIM C y4€ETOM MHEHMM y4YaCTHUKOB,
00CyX/1aTh pe3yJbTaThl COBMECTHOU paboOTHI;

OLIEHMBATh KAa4eCTBO CBOEr0 BKJIAJa M KaXXIOI'0 y4acTHMKA KOMaHJbl B OOLIMI pe3yibTaT IO
pa3pabOTaHHBIM KPUTEPHUSIM;

IpejajgaraTb HOBBIE IIPOEKTHI, OLIEHUBATh HUJIEM C IO3ULUU HOBU3HBI, OPUTHMHAIBHOCTH,
IIPaKTUYECKON 3HAYMMOCTH;

OCYILIECTBIATh ITO3UTUBHOE CTPATETMYECKOE IMOBEACHUE B Pa3JIMYHBIX CUTyalUsX, HPOSABIATH
TBOPYECTBO U BOOOpakeHUE, OBITh HHUIIMATHBHBIM.

OgiajeHne YHMBEPCAJIbHBIMHU Pery/JsiTHBHBIMU /1fiCTBUAMM:

1) camoopranu3anus:

HCIOJIb30BaTh OMOJIOrMYECKHE 3HAHUS JUIS BBIBICHUS MIPOOJIEM U MX PELCHUS B )KU3HEHHBIX U
Y4eOHBIX CUTYalHsX;

BBIOMPATh Ha OCHOBE OHMOJIOTMYECKHX 3HAHHWH IEJIEBbIE U CMBICIOBBIE YCTAaHOBKH B CBOUX
JNEUCTBUAX M IOCTYNKax II0 OTHOUICHHIO K J>KMBOW IPUPOJE, CBOEMY 3I0POBbI0 M 3J0POBBIO
OKPY’KaIOIIHX;

CaMOCTOSITENIbHO OCYIIECTBIISATH [T03HABATENIbHYIO JIEATEIbHOCTD, BBISBIISTH POOJIEMBI, CTABUTh
1 GopMyJIMpOBaTh COOCTBEHHBIE 3a/1a4l B 00pa30BaTEIbHON JAESITENbHOCTH U KU3HEHHBIX CUTYALIMSIX;

CaMOCTOSITENIbHO COCTaBJIATh IUIAH peIIEHUS MpoOJieMbl C Y4YETOM HMEIOIIUXCS PECypcoB,
COOCTBEHHBIX BO3MO>KHOCTEH M MPEINOYTEHUH;

JlaBaTh OLEHKY HOBBIM CUTYAaIHsIM;

paciupsaTh paMKHM y4eOHOTro NMpeAMETa Ha OCHOBE JIMYHBIX NMPEATIOYTEHUN;

JieNlaTh OCO3HAHHBIN BBIOOD, apIyMEHTHPOBATh €T0, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CHocoOCTBOBaTh (POPMUPOBAHUIO U TPOSIBICHUIO HIMPOKOM ASPYAMIIMHM B Pa3HbIX 00JacTsIX
3HAHUM, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIBTYPHBII YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaThb OLIEHKY HOBBIM CHUTYyalusIM, BHOCHUTb KOPPEKTHBBI B JESITEIbHOCTb, OLICHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIEISIM;

BJIa/IETh HABbIKAMU I103HABATEIbHOW pedieKCHMHM KaK OCO3HAHMSI COBEpPIIAEMBIX JEHCTBUN U
MBICIIMTENbHBIX MPOIECCOB, UX PE3yIbTATOB U OCHOBAHM, MCIOJIB30BaTh NMPUEMBI peduieKCuu A
OLIEHKU CUTYalllH, BBIOOpA BEPHOTO PELICHHUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PELISHHUS 110 UX CHIXKEHUIO;

MIPUHUMATh MOTHBBI U @pTYMEHTHI IPYTHX IIPHU aHAIHU3€E PE3yNbTaTOB JAEITEIbHOCTH;

3) npuHsATHE cedsi U APYTHUX:

MPUHUMATD ce0s, TOHUMAst CBOM HEJOCTATKU U JIOCTOMHCTBA,;

IIPMHUMATHh MOTHUBBI U apIYMEHTBI JPYTHX IIPHU aHAJIU3€E PE3YNIbTaTOB AEATEIbHOCTH;

IIPU3HABATh CBOE MPaBO U MPABO JPYTUX Ha OIIMOKHY;

pa3BUBATh CIIOCOOHOCTh TOHUMATh MUP C MO3UIMH JAPYroro 4YeJIOBeKa.

HNPEAMETHBIE PE3YJIbTATbBI



[IpenMeTrHble pe3yibTaThl OCBOEGHMSI colep:kaHus YydyeOHoro mnpeamera «buonorus» Ha
yriayOJI€HHOM YpOBHE OPHEHTHPOBaHBI Ha obecredueHue MpoGUiIbHOrO OO0y4YeHHs] O0y4YarouIuxcs
ounonornu. OHH BKIIIOYAIOT: CHEIU(PUUESCKHE IJIsi OMOJOTHHM HAyYHBIE 3HAHUS, YMECHHS M CIOCOOBI
JNEHCTBUI O OCBOCHMIO, MHTEpIpPETAalMd U MpeoOpa30oBaHUIO 3HAHUM, BUABI JEATEIBHOCTH IO
MOJIYYEHUIO HOBBIX 3HAHUH M HMX NPUMEHEHHI0O B PA3IUYHBIX Y4YEOHBIX, a TaKKE€ B PEAIbHBIX
KU3HEHHBIX cuTyalusax. [IpenmeTHble pe3yabTaThl IPEACTABICHBI 110 TOAAM U3YUYEHHUS.

[IpeameTHbie pe3ysbTaThl OCBOEHUsI yueOHoro mpeamera «buonorusi» B 10 Knacce NOJIKHBI
OTpaXkaTh:

c(OpPMUPOBAHHOCTh 3HAHUN O MECTE€ U POJM OUOJIOTMUHM B CHUCTEME ECTECTBEHHBIX HAyK, B
(OpMHPOBAHUN €CTECTBEHHO-HAYYHOW KapTHUHBI MHpA, B MO3HAHUM 3aKOHOB MPUPOJBI U PELICHUU
npoOJieM PalMOHAIBHOTO IMPHPOJIONOIB30BAHMS, O BKJIAAE POCCHICKHX M 3apyOekHBIX YUYEHBIX B
pa3BUTHE OMOJIOTHUH;

BIIQJICHUE CHUCTEMOW OWOJIOTMYECKUX 3HAHUM, KOTOpas BKIIIOYAET: OCHOBOIMOJATaolue
OMOJIOTUYECKHEe TEPMHHBI W TOHATHS (KW3Hb, KIIETKA, OpraHW3M, METa0oJIM3M, TOMEoCTas,
CaMOpEeryJislius, CaMOBOCIPOU3BEIEHUE, HACIEACTBEHHOCTb, H3MEHYMBOCTb, POCT U pa3BUTHE),
ouosornueckre teopun (kietounas teopus T. [lIBanna, M. Illnefinena, P. BupxoBa, XxpoMmocomHas
Teopus HacienctBeHHoctn T. Moprana), yuenus (H. 1. BaBunoBa — o meHTpax MHOroo0Opasus u
MIPOUCXOXKACHUS KYJIbTYPHBIX PAaCTEHUil), 3aKOHbBI (€IUHOO0Opa3usi MOTOMKOB IIEPBOrO IMOKOJIEHMUS,
paclilerIeHts], YUCTOThl TaMET, HE3aBUCUMOro HacienoBaHus I'. Menens, roMoloruueckux psjaoB B
HacyencTBeHHoM n3menunBoctu H. 1. BaBuiosa), npuHIUIBI (KOMILIEMEHTAPHOCTH);

BJIaJICHME OCHOBHBIMM METOJAMHM HAY4YHOTO I103HAHMS, MCIOJIb3YEMbIX B OHOIOTHYECKUX
HCCIIEIOBAHMX KUBBIX 00BEKTOB (OMHMCAHKE, U3MEPEHHE, HAOII0IEHUE, SKCITIEPUMEHT);

YMEHHE BBIJIENSATh CYIIECTBEHHbIE NPU3HAKU: BHUPYCOB, KJIETOK MPOKAPHUOT U 3SyKapuoT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4Yucie OakTepuif, IpuOOB, pacTeHHUH,
KUBOTHBIX M YEJIOBEKAa, CTPOCHMS OpPraHOB M CHCTEM OPraHOB DPACTEHUMH, JKUBOTHBIX, UEJIOBEKa,
MIPOLIECCOB JKU3HEIEATEIILHOCTH, MPOTEKAIOIIMX B OpraHU3Max pPacTeHUM, >KMBOTHBIX M YEJIOBEKa,
OMOJIOTrMYECKHUX MPOILIECCOB: OOMEeHa BeulecTB (MeTabonM3M), HpPEBpAIleHHs] SHEPruH, OpOoKEeHHs,
aBTOTPO(HOr0 U TeTepoTpOo(PHOro TUIIOB MHUTAHUS, (POTOCHHTE3a M XEMOCHHTE3a, MUTO3a, Meio03a,
raMeToreHes3a, SMOpPHOreHe3a, MOCTAMOPUOHAIBHOIO PAa3BUTHUSA, PA3MHOXKEHUS, MHIUBUAYaJIbHOTO
pa3BUTHA OpraHu3Ma (OHTOr€He3a), B3aUMOJICICTBHS I'€HOB, FeTepo31ca, HCKYCCTBEHHOT0 0TO0Da;

YMEHHE YCTaHaBJIMBAaTh B3aUMOCBSI3M MEXAY OpraHOMJaMH KIETKM M HX (QYHKIUSAMH,
CTPOCHHEM KJIETOK Pa3HbIX TKaHEH W UX (PYHKIUSAMH, MEXIy OpraHaMH M CHUCTEMaMU OpPTraHOB y
pacTeHuil, )KUBOTHBIX M YeJIOBEKa U MX (PYHKIHUAMU, MEXKIY CUCTEMaMU OPraHOB M MX (DYHKIMSIMHU,
MeXIy dTanamMu oOMeHa BEIeCTB, dTalaMH KJIETOYHOTO LUKJA U JKU3HEHHBIX IIUKJIOB OPIaHHU3MOB,
sTanamMu 3MOPHUOHAIBLHOTO PAa3BUTHS, TEHOTUIIOM U (EHOTUNOM, (PEHOTUIOM M (aKTOpaMu Cpeabl
oOuTaHus;

YMEHHUE BBIABIATH OTIMYUTENBHBIE IPU3HAKU JKUBBIX CHCTEM, B TOM 4YHUCIIE PACTEHMI,
KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIIONb30BaTh COOTBETCTBYIOIIME APIYMEHThI, OHOJOTHYECKYIO TEPMHHOJIOTHIO U
CHUMBOJIUKY /IS I0Ka3aTeNIbCTBA POACTBA OPraHU3MOB Pa3HbIX CHCTEMAaTUUYECKUX IPYIIIL;

YMEHHUE pelIaTh OMOJIOTWYECKHE 3a]aud, BBIABIATH MPUYMHHO-CIEJICTBEHHBIE CBS3H MEXIY
UCCIIETyeMbIMU OHOJIOTUYECKUMH TMPOLIECCaMU U SIBICHUSAMH, JI€1aTh BBIBOJABI M MPOTHO3bI Ha
OCHOBaHUU MOJYYEHHBIX PE3YJIbTATOB;

YMEHUE BBIIOTHATH TAOOPAaTOPHBIE M MPaKTHUYECKUE pabOThI, COOMI0AATh MpaBuiIa MpH padboTe ¢
y4eOHBIM U JIaOOPaTOPHBIM 00OPYIOBAHUEM;



YMEHHE BBIIBUTaTh TUIIOTE3bI, MPOBEPSTh UX IKCIEPUMEHTAIBHBIMUA CPEICTBAMHU, (OPMYIUPYS
1eJIb UCCIICIOBaHMS, aHATTM3UPOBATh MOJyYCHHBIE PE3yIIbTATHI U JI€TaTh BIBOBI;

YMEHHE Yy4YacTBOBaTh B Yy4eOHO-MCCIIEOBATENBCKOM paboTe 1Mo OWOJIOTHUH, HKOJOTHH |
MEIMIMHE, MPOBOIMMOM Ha 0a3e WIKOJBHBIX HAayYHBIX OOMIECTB, U MYOJWYHO TMPEICTABIATH
MOJIy4YE€HHBIE PE3yJIbTAaThl HA YYEHUUECKUX KOH(PEPEeHLINAX;

YMEHHUE OIIEHWBATh STHUECKUE ACTIEKTHl COBPEMEHHBIX HCCIEIOBAaHUN B 00JAaCTH OMOJIOTHU H
MEIULUHBI (KIOHUPOBAHUE, UCKYCCTBEHHOE OIJIOJOTBOPEHHE, HANpaBICHHOEC M3MEHEHHE T'€HOMa
CO3/1aHH€ TPAHCTEHHBIX OPraHNU3MOB);

YMEHHE OCYHIECTBIIATh OCO3HAaHHBIM BHIOOp Oyaymieil mpodeccuoHaIbHON [eATENbHOCTH B
obnactT OMOJOTHM, METUIMHBI, OMOTEXHOJOIMH, BETEPHUHAPHH, CEIBCKOTO XO3SHCTBA, IMHUIIEBOM
MPOMBIIJICHHOCTH, YIIIyOJSITh TO3HABATEIBHBIA WHTEPEC, HAINPABICHHBI HAa OCO3HAHHBIA BHIOOP
COOTBETCTBYIOIIEH Mpodeccur M MPOJOHKEHHE OMOIIOTHYECKOro 00pa3oBaHUS B OpraHU3alMIX
cpenHero npodeCcCHOHaIbHOTO U BBICIIEro 00pa3oBaHUsl.

[IpenmetHbie pe3ynabTaThl OCBOCHHUsI yueOHOro mpeamera «buomnorus» B 11 knacce NOTKHBI
OTpaXKaTh:

c(OpPMUPOBAHHOCTh 3HAHUN O MeCTE€ W POJM OUOJIOTMH B CHCTEME ECTECTBEHHBIX HAyK, B
(hopMUPOBaHUH COBPEMEHHOMN €CTECTBEHHO-HAYYHON KapTUHBI MUPA, B MO3HAHUU 3aKOHOB MPUPOJIBI U
pEIICHNH 3KOJOTMYECKHX IMPOOJIEM 4YeIOBEYECTBA, a TAK)KE€ B PEHICHWU BOIPOCOB PAIMOHAIHLHOTO
MPUPOJIONIONB30BaHNUA, U B (HOPMUPOBAHMHM IIEHHOCTHOTO OTHOUICHHSI K MPHPOJE, OOIIECTBY,
YeN0BEKY, O BKJIa/I€ POCCUNCKUX U 3apYOEKHBIX yUEHBIX-OMOIOTOB B pa3BUTHE OUOJIOTHH;

YMEHHUE BIAJE€Th CHUCTEMOH OHOJOTMYECKMX 3HAHHWM, KOTOpas BKJIIOYACT OINpPENEICHUs U
MMOHWMAaHKE CYIIHOCTH OCHOBOIIOJIATAIOIINX OWOIOTHYECKUX TEPMUHOB M TIOHSATHIA (BHI, YIKOCHCTEMA,
ouocdepa), O6mosornueckue Teopuu (dBoNIOIMOHHAS Teopus Y. JlapBuHA, CHHTETHYECKas TEOPHs
sBomoun), yueHus (A. H. CeseprioBa — o myTsx U HampaBieHusX 3Bostounu, B.M. BepHanckoro — o
o6uocdepe), 3akoHbl (reHernueckoro paBHoBecus J[x. Xapau m B. BaiinOepra, 3apopplieBoro
cxonctea K. M. bopa), mpaBuna (Mmunumyma lO. JInbuxa, 5KOJIOTMYECKOW MHUPAMHABI SHEPTUH),
runotessl (runote3a «mupa PHK» V. I'mnbepra);

YMEHHE BIAJ€Th OCHOBHBIMM METOJaMHM HAY4YHOTO IIO3HAHMS, MCIOJIB3YEeMbIMH B
OMOJIOTMYECKUX MCCIIeI0OBAaHUAX )KUBBIX OOBEKTOB U SKOCHCTEM (OMMCaHUE, U3MEpeHHe, Ha0ItoIeH e,
HKCIIEPUMEHT), CITOCOOAMU BBISIBJICHUS U OIIEHKH aHTPOTIOT€HHBIX H3MEHEHUH B TPUPO/IE;

YMEHHUE BBIJICIATH CYIIECTBEHHBIC MTPU3HAKK: BHUIOB, OMOTEOIEHO30B, IKOCUCTEM U Onocdepsl,
CTaOMJIN3UPYIOIIETO, ABIKYLIETO M pa3pbIBAIOIIETO €CTECTBEHHOIO OTOOpa, ayIoNnaTpU4YecKoro
CHUMITaTPUYECKOTO BH1000pa30BaHUs, BIMSHUS ABMKYIIMX CHJI 3BOJIOIMU Ha T€HO(OH]] MOMYIALHUH,
MIPHUCIIOCOOJICHHOCTH OPTaHU3MOB K cpelle OOWTaHWs, YepeJOBaHHs HANpPaBICHUN HBOJIOIHH,
KpPYroBOpOTa BEMIECTB M MMOTOKA YHEPTUHU B IKOCHCTEMAX;

YMEHHUE YCTaHaBIMBATh B3aMMOCBI3M MEXAY MpPOLECCAaMH SBOJIIOLUH, IBUXKYLIMMU CHIAMHU
aHTPOIIOreHe3a, KOMIOHEHTaMH Pa3IMYHBIX SKOCUCTEM U MPUCHTOCOOTICHUSIMHI K HUIM OPraHU3MOB;

YMEHHE BBISBIATH OTIMYUTEIbHBIC MPU3HAKH JKUBBIX CHCTEM, MPHCIIOCOOJIEHHOCTh BUIOB K
cpene oOuTaHusl, A0MOTHYECKIX U OMOTHYECKHX KOMITOHEHTOB 9KOCHCTEM, B3aUMOCBSI3€H OpraHN3MOB
B COOOIIECTBAX, AaHTPOIIOT€HHBIX U3MEHEHU B KOCUCTEMAaX CBOEH MECTHOCTH;

YMEHHUE HCIOIb30BaTh COOTBETCTBYIOLIME APTYMEHTHI, OWOJIOTMYECKYI0 TEPMHHOJIOTHIO H
CUMBOJIMKY JUIS I0Ka3aTeIbCTBA POJCTBA OPraHU3MOB PAa3HBIX CUCTEMATUYECKUX TPYIII, B3aUMOCBSI3U
OpraHM3MOB M cCpelbl OOWTaHMS, EIUHCTBA YEJIOBEUECKUX pac, HEOOXOIUMOCTH COXPAaHEHUs
MHOT000pa3us BUJIOB U SKOCUCTEM KaK yCJIOBHUS COCYIIIECTBOBAHUS NMPUPO/IBI U YEIOBCUECTBA,



YMEHHE penath OMOJIOTMYECKHE 3a/laud, BBISBISATH NMPUYHMHHO-CIICICTBEHHBIC CBS3H MEXIY
UCCIIETyeMBIMU OHOJIOTUYECKUMHU TPOIECCAaMU W SIBJICHHUSIMH, JIeJaTh BBIBOJBI M MPOTHO3BI HA
OCHOBaHUU TIOJYYCHHBIX PE3YIIbTATOB;

YMEHHUE BBITIOJIHSATH JIA0OPATOPHBIC U MPAKTUYECKHAE PA0OTHI, COOIIOIATh MPaBUIIa IPU padoTe C
y4eOHBIM U J1a00paTOPHBIM 000PYAOBaHUEM;

YMEHHE BBIJIBUTATh TUIIOTE3bI, POBEPATh UX DKCIIEPUMEHTATBHBIMUA CPEICTBAMHU, (HYOPMYIHUPYS
1[eJTh UCCIICIOBAHUS, AHATTU3UPOBATh MOJIYUCHHBIC PE3YJIbTAThI U JCTaTh BBIBOIBL;

YMEHHE Y4YacTBOBAaTh B Yy4eOHO-HMCCIICOBATEIBCKONH padoTe 10 OWONOTWH, HSKOJIOTUU U
MEIUIMHE, TMPOBOJAMMOM Ha 0a3e WIKOJBHBIX HAYYHBIX OOIIECTB, W MYOJIMYHO TMPEACTABIATH
MOJIyYE€HHBIC PE3YNIbTAThI HA YYCHUYECKUX KOH(PEPEHIINSX;

YMEHHE OIEHWBATh THIIOTE3bl U TCOPUHU O MPOHMCXOXKICHUH >KU3HH, YEIOBEKA M YEIOBEUECKUX
pac, 0 IpUYHHAX, TOCICICTBUAX U CIIOCO0AX MPEIOTBPAICHUS II00aTbHBIX H3MEHEHH B Onocdepe;

YMEHHUE OCYIIECTBJIATh OCO3HAHHBIM BBIOOP Oyaymied MnpodecCHOHAIBHOW JEATEIIEHOCTH B
obiacth OWOJIOTHH, DKOJIOTUH, MPHPOJIOTOIL30BAHUS, MEIHUIUHBI, OWOTEXHOJIOTHUH, TICHUXOJIOTHH,
BETEPUHAPUH, CEILCKOTO XO3SICTBA, IHINEBOW IMPOMBIIUICHHOCTH, YIIyOJSATh IT03HABATEIHHBIN
WHTEpEC, HANpPAaBJICHHBIM Ha OCO3HAHHBIA BHIOOP COOTBETCTBYIOIICH MpPOdEeccuu M TPOIOKECHUE
Ouosiornyeckoro o0Opa3oBaHUS B OpPraHMU3AlMUAX CPEJAHEro MPOPECCHOHAIBHOIO U BBICIIETO
o0Opa3oBaHwUS.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4yacoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne i/ Konrpouabnbsie IIpakrnyeckue
NMPorpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoTshI padoTsI
pecypchl
1 Bbuosorus kak Hayka 1 bubmorexa HOK
K https://lesson.edu.ru/06/10
bu6mmoreka [IOK
2 K 2
HBHIC CHCTEMBL 1 HX H3YACHHE https://lesson.edu.ru/06/10
bubmuoreka [JOK
b 2 .
3 HOTOTIL ITETICH 05 https://lesson.edu.ru/06/10
4 Xumuueckast OpraHu3aius KIETKU 10 1 bubmorexa HOK
coras op sall © https://lesson.edu.ru/06/10
bu6mmoreka [IOK
2
> CrpoenHe i yHKIHH KieTkH 8 https://lesson.edu.ru/06/10
6 OOMeH BellecTB U MpeBpalleHrue YHEPTUH B 9 1 bu6mmoreka [JOK
KIIETKE https://lesson.edu.ru/06/10
HacnencrBennas undopmarnus u bubnuorexa [IOK
7 .. 9 0.5
peanuzanus e€ B KJIETKe https://lesson.edu.ru/06/10
bu6mmorexa [IOK
K i 1
8 HISHCHHBII HHICT KTETICH 6 https://lesson.edu.ru/06/10
bubmuorexa [JOK
9 17 1.5
CTpoeiue 1 GyHKIHH Opranu3MOB https://lesson.edu.ru/06/10
bub OK
10 Pa3smHoOXkeHue u pa3BUTHE OPraHU3MOB 8 1.5 hgp::jll(l);:;ang du.ru/06/10
11 ['eHeTrka — HayKa O HACIEACTBEHHOCTH 1 2 0.5 bu6mmoreka [IOK



https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10

HN3MCHYMUBOCTHU OPTaHU3MOB

https://lesson.edu.ru/06/10

12 3aKOHOMEPHOC acJICICTBEHHOC 10 1 bubmmorexa HOK
HOMEPHOCTH H TBEHHOCTH
P e https://lesson.edu.ru/06/10
bu6mmoreka [IOK
13 3aKOHOMEPHOCTH U3MEHUYUBOCTH 6 1 https://lesson.edu.ru/06/10
bubmuorexa [JOK
14 r :
creTHi deroBeia 3 05 https://lesson.edu.ru/06/10
bubmuorexa [JOK
15 (CeeKIL OPraHMOR 4 L https://lesson.edu.ru/06/10
16 5 5 4 bubmuorexa [JOK
HOTEXHOJIOTHS U CHHTETUYCCKAst OMOJIOT S https://lesson.edu.ru/06/10
bu6mmoreka [IOK
17 P 1
C3CPBHOC BpentA https://lesson.edu.ru/06/10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 13



https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10

11 KJIACC

KounyecTBO 4yacoB JJIeKTPOHHbIE
HaunmeHnoBanue pa3jiejoB U TeM uudpoBbIe
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoTsI
pecypchbl
1 3apoxACHUE M PA3BUTHE YBOFOIMOHHBIX 4 bu6mmoreka [JOK
npeACTaBIeHN B OHOIOTHH https://lesson.edu.ru/06/11
bu6mmoreka [IOK
2 M g 14 2
HKPOIBOIIOUHA | €€ PEsyIBTaTh! https://lesson.edu.ru/06/11
3 MaxkpodBOIIOLHSA U €€ PE3YIILTATHI 6 bubmorexa HOK
P H pesy https://lesson.edu.ru/06/11
4 IIpoucxoxaeHUE U pa3BUTUE XKU3HU Ha 15 15 bubnuoreka [IOK
3emiie ' https://lesson.edu.ru/06/11
e) _
5 opraNOR H HATOprAENCHIX CHTEN 3 05 DuGmoreraLIOK
P . HoP . ' https://lesson.edu.ru/06/11
C OKpY’KaromeH cpeon
6 IIpoucxoxaeHne YeI0BEKa — AHTPOIIOIEHES 10 1 bubmmorexa [TOK
HCXO0XKIECHHUE YEJIOBEKA — aHTPOIIOTEH
P A . P https://lesson.edu.ru/06/11
bubmuorexa [JOK
7 Opranusmel U cpeia 0OuTaHus 9 15 httos:/lesson.edu.ru/06/11
bu6mmorexa [IOK
8 9 % 9 0.5
KOJIOTHL BUIOB 1 HOTLYIALHH https://lesson.edu.ru/06/11
9 DKOJOTHUs COOOIIECTB. DKOJIOTHUECKUE 12 05 bubnmoreka [JOK
CHCTEMBI ' https://lesson.edu.ru/06/11
bubmuoreka [JOK
10 b — 1106 6
Hocepa —riodanbHas sKocucTema https://lesson.edu.ru/06/11
11 YenoBek U OKpykaromias cpeaa 6 bubmuorexa [JOK



https://lesson.edu.ru/06/11
https://lesson.edu.ru/06/11
https://lesson.edu.ru/06/11
https://lesson.edu.ru/06/11
https://lesson.edu.ru/06/11
https://lesson.edu.ru/06/11
https://lesson.edu.ru/06/11
https://lesson.edu.ru/06/11
https://lesson.edu.ru/06/11
https://lesson.edu.ru/06/11

https://lesson.edu.ru/06/11

12

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

PesepBHOE Bpems

102

7.5

bu6mmoreka [IOK
https://lesson.edu.ru/06/11



https://lesson.edu.ru/06/11
https://lesson.edu.ru/06/11

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoJsun4yecTBo 4acoB JIeKTPOHHbIE
Ne uudgposbie
/i Tema ypoka Beero Kontpoabnbie IIpakTnueckue 00paszoBaTeJbHbIe
padoTshI padoTsbI
pecypcsl
1 buoiiorus kak KOMILIEKCHasl HAyKa U Kak 1 bubnuoreka [IOK
94acTh COBPEMEHHOI0 00IIEeCTBa https://lesson.edu.ru/06/10
. bubimmoreka [IOK
2 JKuBbIe CHCTEMBI U KX CBOMCTBA 1 https://lesson.edu.ru/06/10
3 YpoBHEBast OpraHU3aLUs KUBBIX CUCTEM 1 bubmorexa HOK
https://lesson.edu.ru/06/10
4 Hcropust OTKPBITUS U U3YYEHUS KIIETKH. 1 bubnuoreka [IOK
Knerounas Teopust https://lesson.edu.ru/06/10
Metoasl MOJNEKYJIIPHON U KJIETOYHON
6uonorun. [Ipaktuyeckas padora «M3yuenue
METOJIOB KJICTOYHOM OMOI0THH bubmuorexa [JOK
5 1 0.5
(xpomaTorpadus, anekrpodopes, https://lesson.edu.ru/06/10
muddepeHMaIbHOe HEeHTPU(YTUpoBaHUE,
[TLP)»
. bubmmnoreka [IOK
0 XHMITCCKHI COCTAR KACTKII 1 https://lesson.edu.ru/06/10
7 MuHepanbHbIE BEIIECTBA KIETKH, UX 1 bu6mmorexa [IOK
Ouosornyeckas poiib https://lesson.edu.ru/06/10
Opranuyeckue BeIecTBa KIETKH — OEJIKH.
8 H§60paTopHa;1 pabota «OOHapyxeHHe 1 0.5 bubmorexa HOK

0EJIKOB ¢ TOMOIIBIO0 KAUECTBEHHBIX PEAKIINII»

https://lesson.edu.ru/06/10



https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10

CgoiicTBa, K1accupuKanys U GyHKIUNA

bubmuoreka [JOK

3 OenkoB https://lesson.edu.ru/06/10
10 Oprannueckue BeniecTBa KJIETKH — bubnmoreka [JOK
YTJICBOJIBI https://lesson.edu.ru/06/10
11 Opranuyeckue BeIeCTBA KJICTKU — JIMMUIbI Bubmiorexa LIOK
https://lesson.edu.ru/06/10
Hyxkneunossie kucnorsl. JIHK u PHK.
JlaGopaTtopHas pabora «McciaenoBanue bubnnoreka [JOK
12 0.5
HYKJIEHHOBBIX KHCJIOT, BBIJICJICHHBIX U3 https://lesson.edu.ru/06/10
KJIETOK Pa3NIMYHBIX OPTaHU3MOB)
13 Crpoenue u ¢pyakrun ATO. [Ipyrue bubnuorexa [JOK
Hykieosunrpudocdarsr (HTD) https://lesson.edu.ru/06/10
14 CexsennpoBanue [JHK. Meroasl reHOMUKH, bubnmnoreka [JOK
TPaHCKPUIITOMUKH, TPOTEOMHUKHU https://lesson.edu.ru/06/10
15 Metoabl CTpYKTypHOU OHOJIOTHN bubmorexa HOK
https://lesson.edu.ru/06/10
bu6mmorexa [IOK
16 Tunel knetok. [IpokapuoTndeckas kierka https://lesson.edu.ru/06/10
CrtpoeHne 2yKapuOoTHUUYECKOM KIIETKH.
17 leleTI/I‘-IeCK};II; Ip3a60Ta «3yueHue cBONCTB 0.5 Bubmorexa HOK
B https://lesson.edu.ru/06/10
KJIETOYHOU MEMOpaHbI»
18 [loBepXHOCTHBIN anmapaT KIETKH bubmorexa HOK
https://lesson.edu.ru/06/10
OnHOMEMOpaHHBIC OPTaHOUIBI KIICTKH.
19 HiaKTquciaﬂ pa60TI:1 «I/IsinIeHI/Ie JIBUKEHUSI 0.5 Bubmiorexa LIOK
https://lesson.edu.ru/06/10
[IUTOIJIA3MbI B PACTUTEIBHBIX KIETKAX)
20 [ToyaBTOHOMHBIE OPTAaHOUIBI KJIETKHU: 05 bubmuorexa [JOK

MUTOXOHJIpHH, T1acTubl. JlabopaTopHas

https://lesson.edu.ru/06/10



https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10

pabora «/ccnenoBanue mia3mMonu3a u
JeTIa3MOJIN3a B PACTUTEIIBHBIX KIIETKAX)

21 HememOpaHHBIE OpraHOMIBI KJICTKH bubmiorexa HOK
P P A https://lesson.edu.ru/06/10
bu6mmoreka [IOK
22 C
TPOCHHE H GYHKLIMH 51pa https://lesson.edu.ru/06/10
C
23 3 pKa; Hntlfﬂﬁzgg XaaTIZ)aKHT:;I{) HZZ)I;Z I<<<JII/Ie3T OK@HI/IG 0.5 bubmmoreia LIOK
YIKapHOT: PaTopHat p i ' https://lesson.edu.ru/06/10
CTPOCHUS KJIETOK Pa3IMUHBbIX OPTaHU3MOB)
ACCUMUIISITIVS ¥ TUCCUMILTSLINS — JIBE
0 .T 0
2 nencern. Matopatopran pasora dlsyscrc b orera LIOK
HHECTE. Ii pHai p i https://lesson.edu.ru/06/10
KaTaJUTHYECKON aKTUBHOCTU ()EPMEHTOB (Ha
pUMepe aMHIIa3bl UK KaTanas3bl)»
DepMEHTaTUBHBIN XapaKTep peakui
0 . JIab
B i e s Dok
P i P ' https://lesson.edu.ru/06/10
paciierieHust IepoKCcHIa BOJAOPOa B
pPaCTUTEIHHBIX M )KUBOTHBIX KIIETKAX)
bu6mmorexa [IOK
26 b - 0 - 0
SJIKU-aKTHBATOPBI U OCITKH-UHTHOUTOPBI https://lesson.edu.ru/06/10
bubmuorexa [JOK
27 A i 0
BTOTPOGHEIT THIT 0OMEHA BeILeCTs https://lesson.edu.ru/06/10
28 ®doTocUHTE3
XemocuHtes. Jlaboparopnas pabota
29 «CpaBHeHue nporieccoB (OTOCUHTE3a U 0.5
XEMOCHHTE3a)
30 AHa’poOHbBIE OpraHu3Mbl. Buabl OpokeHusl. bubnmoreka [JOK



https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10

Jlaboparopuas pabota «CpaBHeHUE
IPOIIECCOB OPOXKEHUS H JBIXAHUSD

https://lesson.edu.ru/06/10

AdpoOHBIC OPTaHU3MBI. JTaIlbI

bubmuoreka [JOK

31 SHEPIreTHUECKOro 0OMeHa https://lesson.edu.ru/06/10
o | oo cetrers e s
https://lesson.edu.ru/06/10
CHUHTa3bI
33 Peakiiuu MaTpuyHOro CHHTE3a bubmorexa [JOK
https://lesson.edu.ru/06/10
34 Tpanckpunuus — marpruunslii cuate3 PHK Eggi?;;g:;anggfru 106/10
35 Tpancisus u e€ 3rarnbl bubmmorexa [JOK
https://lesson.edu.ru/06/10
36 Koaupoanue amunokucnot. Pons pudbocom bubnnorexka [JOK
B OnocuHTe3e Oenka https://lesson.edu.ru/06/10
37 Opranuzanus reHoMa y IpoKapuoT 1
YKapHOT
38 MornekynsipHble MEXaHU3MBbI SKCIIPECCHH bubnmnorexa [JOK
T€HOB y DYKapuoT https://lesson.edu.ru/06/10
D | o mpronns Tyarn 05~ BubmoreraIOK
paboTa «Co3aNHE MOZENH BHDYCa https://lesson.edu.ru/06/10
40 BupycHble 3a001eBaHus YyeloBeKa, bubnnoreka [JOK
KMBOTHBIX, PACTCHUI https://lesson.edu.ru/06/10
bubmuorexa [JOK
41 HanorexHomoruu B OMOJIOTUN U MEIULINHE https:/ /Iesson.Lé du.ru/06/10
42 JKU3HEHHBIN ITUKIT KIETKH bubmuorexa [JOK



https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10

https://lesson.edu.ru/06/10

bu6mmoreka [IOK

43 Marprrarerit ciirres JAHK https://lesson.edu.ru/06/10
Xpomocomsl. JTaboparopHast pabota
44 «§3yquI/Ie XpOMOCI:)M HI:J. FOT(P;BI)IX 0.5 bubmmorexa HOK
https://lesson.edu.ru/06/10
MUKpOIpenapaTax»
45 JleneHnue KJIETKM — MHTO3
Tumnb! kietok. KaproknHes ¥ IMTOKHHE3.
46 JlabGopaTtopHnast pabora «Habmrogenue mutosa 05 bubnuorexa [JOK
B KJIETKaX KOHYMKa KOpEIIKa JyKa (Ha https://lesson.edu.ru/06/10
TOTOBBIX MUKPOIIpENapaTax )»
47 Perynsnus )KM3HEHHOTO KA KJIETOK Bubmiorexa LIOK
https://lesson.edu.ru/06/10
48 OpranusMm Kak eUHOE LIEJ0e bubmorexa HOK
https://lesson.edu.ru/06/10
Tkanu pacrenuii. JJaboparopnas padbora bubnnoreka [JOK
49 . - 0.5
«M3yueHne TKaHei pacTeHU» https://lesson.edu.ru/06/10
TkaHM )KUBOTHBIX U Y€JIOBEKA.
50 JlaGopatopHas pabota «3yueHue TkaHei 0.5 bubmorexa HOK
https://lesson.edu.ru/06/10
JKHBOTHBIX)
Opransl. CucreMsl opranoB. JlaboparopHas
51 p:)60Ta «3yuenue Of)FaHOB I_[BeTKI())BOPE)) 0.5 bubmorexa HOK
https://lesson.edu.ru/06/10
pacTeHus»
bu6mmorexa [IOK
> Oriopa Tefia OprarisoE https://lesson.edu.ru/06/10
53 JIB>KeHrEe OpraHu3MOB Bu6morexa LIOK

https://lesson.edu.ru/06/10



https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10

bubmuoreka [JOK

>4 Hirarine oprarmsmo https://lesson.edu.ru/06/10

55 ITutanue MO3BOHOYHBIX JKUBOTHBIX. bubmuoreka [JOK
[MuimeBapuTenbHas cucTeMa 4ejoBeKa https://lesson.edu.ru/06/10

56 JlpIxaHue opraHu3MoB bubmmoreia HOK
https://lesson.edu.ru/06/10

57 Jlprxanve nmo3BOHOYHBIX KUBOTHBIX U bubnuorexa [JOK
YeIoBeKa https://lesson.edu.ru/06/10

58 TpaHCIIOPT BEIIECTB Y OPraHU3MOB bubmmoreia LIOK
https://lesson.edu.ru/06/10

59 KpoBeHocHas crcteMa mo3BOHOYHBIX bubnnoreka [JOK
JKHBOTHBIX M Y€JI0OBEKa https://lesson.edu.ru/06/10

60 Brigenenue y opranu3mMoB bubmmoreia HOK
https://lesson.edu.ru/06/10

61 3amuTa y OpraHu3MoB bubmmoreia LOK
https://lesson.edu.ru/06/10

62 HMMMmyHHas cuctema 4enoBeka bubmorexa HOK
https://lesson.edu.ru/06/10

63 Pa3npaxuMOCTh U peryisinus y OpraHu3MOB Bubmiorexa LIOK
https://lesson.edu.ru/06/10

64 ['yMopanbHas perymsius 1 SHIOKpUHHAs bubnmoreka [JOK
CHCTeMa KUBOTHBIX M YEITOBEKA https://lesson.edu.ru/06/10

65 @opMBbl pa3MHOKEHUSI OPraHU3MOB bubmorexa HOK
https://lesson.edu.ru/06/10

66 [TomoBoe pazMHOKEHUE bubmmoreia LOK
https://lesson.edu.ru/06/10

67 Meiio3 bubnmoreka [JOK



https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10

https://lesson.edu.ru/06/10

["ameTorenes. OOpa3oBaHKe U Pa3BUTHE
MOJIOBBIX KJIETOK. JIabopaTopHas pabora

bubmuoreka [JOK

o8 «M3yueHne cTpOCHUS MOJIOBBIX KJIETOK Ha 05 https://lesson.edu.ru/06/10
TOTOBBIX MUKpOIpEapaTax»
69 NunuBuayanbHOE pa3BUTHE OPTAHU3MOB — bubmuorexa [JOK
OHTOTCHE3 https://lesson.edu.ru/06/10
20 3akJiaJika OpraHoB M TKaHEH u3 bu6mmoreka [IOK
3apOJIBIIIEBBIX JTHCTKOB https://lesson.edu.ru/06/10
Poct u pa3Butue xxuBoTHbIX. JlabopaTopHas
71 pabora I:(BBIﬂBHeHI/Ie IIPU3HAKOB CXIZ)IIC'lia 0.5 Bubmiorexa LIOK
N https://lesson.edu.ru/06/10
3apOIbIIIeH TO3BOHOYHBIX YKUBOTHBIX
PazmHoOxeHUE 1 pa3BUTHE PACTEHUN.
72 JlaboparopHas pIa)60Ta <<CT1;06HHe OpraHoOB 0.5 Bubmiorexa LIOK
. https://lesson.edu.ru/06/10
Pa3MHOKEHHUSI BBICIIUX PACTCHUIN
Hcropust CTaHOBIIEHHS M PA3BUTHUSI TEHETUKU bubnmnorexa [JOK
73
KaK HayKH https://lesson.edu.ru/06/10
OCHOBHBbIE TTOHSTHSI U CUMBOJIBI TCHETHKH.
74 JlaGopaTtopHast pabota «Jpo3zodruia kak 0.5 bubmmoreia LIOK
. https://lesson.edu.ru/06/10
00BEKT TEHETUYECKUX UCCIICIOBAHUIN
3aKOHOMEPHOCTH HACJIEAOBAHUS TTPU3HAKOB.
MonoruOpuaHOE CKpeIrBaHue.
75 HpaKTqupcxfm pa6OIT)aIf'II/I3yquI/Ie 0.5 bubmmorexa HOK
https://lesson.edu.ru/06/10
pe3yIbTaTOB MOHOTHOPUTHOTO CKPEIIMBAHHS
y apo3o¢uisr"
76 [{uTonornyeckre OCHOBBI MOHOTHOPHUIHOTO bu6mmorekxa [IOK
CKpEIHBAHHS https://lesson.edu.ru/06/10
77 AHanusupyrouiee ckpenuBanue. Henomnnoe bubnuoreka [IOK



https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/10

JIOMHUHHUPOBAHUE https://lesson.edu.ru/06/10
urnOpuaHoe ckpeuBanue. [Ipaktuyeckas
78 }I)[a60Tap«Ii[13yquI/II)e II:IGSYJIBTaTOB‘p 0.5 BuGmnorexa LIOK
https://lesson.edu.ru/06/10
JUTUOPUIHOTO CKPEIUBAHUS Y IPO30(HITBI
79 [{uTonornyeckrne OCHOBBI TUTHOPUTHOTO bu6mmoreka [IOK
CKpEILHBAHHS https://lesson.edu.ru/06/10
80 CrerieHHOE HaclleZIOBaHUE TPU3HAKOB bubmmoreia LIOK
https://lesson.edu.ru/06/10
81 XpOMOCOMHAasI TEOPUST HACIICICTBEHHOCTH bubmmoreia LIOK
https://lesson.edu.ru/06/10
82 I'eneTuka mmomna bubmorexa IOK
https://lesson.edu.ru/06/10
83 I'eHOTHT Kak [EIOCTHAS CHCTeMa bubmmoreia HOK
https://lesson.edu.ru/06/10
I'eneTnyecknii KOHTPOJIb PA3BUTHUSA bubnnorexka [JOK
84 .
pacTeHuil, )KUBOTHBIX U YEIOBEKa https://lesson.edu.ru/06/10
85 M3MeHYnBOCTH pU3HAKOB. Buabl bubnuoreka [IOK
U3MEHUYUBOCTH https://lesson.edu.ru/06/10
bu6mmorexa [IOK
86 MonudukarmoHHas U3MEHIHBOCTh https://lesson.edu.ru/06/10
BapuarnmoHHsbI# ps v BapualimoHHAS
KkpuBas. JlaboparopHas pabota
87 «MccnenoBanne 3aKOHOMEPHOCTEN 05 bubnuotexa [JOK
MOTUGUKAITHOHHON H3MECHUYHNBOCTH. https://lesson.edu.ru/06/10
[TocTpoenre BapruaOHHOTO psiia U
BApUALIMOHHON KPUBOI»
88 I'eHoTHIIMYECKAs! N3MEHYHUBOCTb. bu6mmorekxa [IOK

KoMOunHaTHBHAS N3MEHYHMBOCTE

https://lesson.edu.ru/06/10
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MyTrauroHHas U3MEHUMBOCTh. [IpakTnueckas

bubmuoreka [JOK

89 0 M 0.5
pabora «Myrauuuit y aposoubt (i https://lesson.edu.ru/06/10
TFOTOBBIX MUKpOIIpEnapaTax)»

90 3aKOHOMEPHOCTH MYTAIITMOHHOTO MpOIIecca. bubnmoreka [JOK
ONUreHeTHKa U SITUTCHOMHUKA https://lesson.edu.ru/06/10
['enetuka yenoBeka. [IpakTudeckas pabora bubmuorexa [JOK

91 . 0.5
«CocTraBiieHUE M aHAJIU3 POJAOCIOBHOMNY https://lesson.edu.ru/06/10

92 MeToabl METUIIMHCKOW T€HETUKHI bubmmorexa OK

A A https://lesson.edu.ru/06/10
3 o
63 mpeotspanenm 1 aevern reneniceKix bitGnorexa LIOK
PEAOTEP mv https://lesson.edu.ru/06/10
3a00JIeBaHUI YeIOBeKa
OCHOBHBIE TIOHATHUS CENEKITHH.

94 JlaGopaTtopHas pabota «3ydeHue copToB 05 bubnuotexa [JOK
KYJIbTYPHBIX PACTCHUI U MOPO]] TOMAIITHIX ' https://lesson.edu.ru/06/10
KUBOTHBIX)

M i paboTBHI.
95 IMaGoparopian patora dsyuere verozon 05 Pubwmorex LOK
PATOPHA pAve i 8 ' https://lesson.edu.ru/06/10
CCJICKITH PACTCHHIN
% | mmomman. Mpaseusceson padors. biGmorera LIOK
P . p https://lesson.edu.ru/06/10
«[IpuBHBKa pacTeHHII»

97 CoxpaHeHue, U3y4eHHEe U UCII0JIb30BAHUE bubnuorexa [JOK
TeHETHYECKUX PECYPCOB https://lesson.edu.ru/06/10
b

%8 npommoscrsa Mpaxtiuccran paors 05 BrbmoreallOK

P AcTBa. 1P P ' https://lesson.edu.ru/06/10
«M3y4yeHne 00bEKTOB OMOTEXHOIOTHUI
99 OCHOBHbIE HAIIPABJICHHUS] CUHTETUYECKOM bubnmoreka [JOK
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ouosioruu https://lesson.edu.ru/06/10
100 XpoMocoMHa €HHAa. JKEHE 1 bubmmorexa [OK
MOCOMHAsI ¥ TEHHAs UHKECHEPUS
p p https://lesson.edu.ru/06/10
bu6mmoreka [IOK
101 Menunuackre OMOTEXHOIOT NI 1 https:/lesson.edu.ru/06/10
102 Pesepeusblit ypok. [ToBTOpenue, 0600meHue, 1 bubmumorexa [IOK
CHCTEMATU3ALNA 3HAHUN https://lesson.edu.ru/06/10
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 135
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11 KJIACC

KounyecTBO 4yacoB DJIeKTPOHHbIE
Ne nudposbIe
Tema ypoka KonTpoabubie IIpakTuueckue p
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
bubnuoreka [IOK
1 4. 1
Bommononas Teopist . Japeiita https://lesson.edu.ru/06/11
5 JIBrKyIHME CHJIBI DBOJIIOLMH BUIOB 1O Y. 1 Bbu6mmoteka LJOK
JHapBuny https://lesson.edu.ru/06/11
bops6a 3a cymiecTBoBaHNE, €CTECTBEHHBIN U bubnuoreka [IOK
3 . 1
HCKYCCTBEHHBII 0TOOD https://lesson.edu.ru/06/11
4 ®opMHUpOBaHNE CUHTETUYECKON TEOPUH 1 bubmuoreka [IOK
3BOJIIOLUU https://lesson.edu.ru/06/11
5 DTarbl HBOJIIOIIMOHHOTO MPOIecca: 1 bubmmoteka IIOK
MHKPOIBOJTIOIHS U MaKPO3BOTIOLUS https://lesson.edu.ru/06/11
5 [TonynAuus — syeMeHTapHas €IUHHLIA 1 bubmuorteka [IOK
3BOJIIOLUU https://lesson.edu.ru/06/11
3aKOH reHeTHYecKoro paBHoBecus JIx.
Xapnau, B. Baitn6epra. JlabopaTtopnas bubmuorexa [JOK
7 1 0.5
pabota «BbIsBIEHNE U3MEHUYMBOCTH Y https://lesson.edu.ru/06/11
oco0eil 0HOTO BHJIa»
bub6 OK
8 DnemMeHTapHbIe (PaKTOPHI IBOJIOLUN 1 htI/tIp::I;I/(I)(::;(?n.Lé dU.ru/06/11
Dddekt ocnoBarens. IhPexT OyTHUIOUHOTO bubnuotexa [JOK
9 1
TOPJIBIIIKA https://lesson.edu.ru/06/11
10 Murpauuu. M3050uu NomyIsui: 1 bu6muorexa [JOK

reorpaduueckas, Ononornueckas

https://lesson.edu.ru/06/11
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EcrecTBeHHBII 0TOOp — HANPaBIAIOMINAN

bubnunoreka LIOK

1 (baxTOp IBOIIOLUU https://lesson.edu.ru/06/11
. bubnunoreka LIOK

12 Hoxosoii orop https://lesson.edu.ru/06/11
[Ipucnoco0aeHHOCTh OPraHU3MOB KaK
pe3yabTaT MUKpOdBOIOIMH. JlaboparopHas bubmuorexa [JOK

13 0.5
pabora «M3yuenue apoMmopho30B u https://lesson.edu.ru/06/11
WJINO0AIANTAllUI Y PACTEHUN U JKUBOTHBIX)

[Tpumepsl npucnocodIeHU Y OpraHu3MoB:
Mopdonoruueckue, GU3MOIOTHUECKUE,

14 OMOXMMHYECKHE, TOBEIEHYECKUE. 05 bubnnoreka [JOK
Jlabopatopuas padora «I[IpucrnocobiaeHus https://lesson.edu.ru/06/11
OpPraHU3MOB M UX OTHOCUTEIIbHAS
11eTIECO00Pa3HOCTH»

Bun, ero kputepuu u CTpyKTypa.
15 Haé[opaToplj{aﬁ ga60Ta «Ié};)aByIfeHI/Ie BHJIOB 0.5 Bubmmorexa HOK
https://lesson.edu.ru/06/11
0 MOP(OTOTUIECKOMY KPUTEPHIO
16 CrpykTypa B bubnuoreka [IOK
https://lesson.edu.ru/06/11
Bunoo6pa3oBanue kak pe3ynbTar bu6muoreka [JOK

17
MHKPO3BOJIOIMN https://lesson.edu.ru/06/11

18 CBsi3b MUKPOIBOTIOIMH U STTUAEMUOJIOTHH Bubmmorexa [OK

https://lesson.edu.ru/06/11

19 Makpossomtonus. Ilaneonronornyeckue bubmuorexa [IOK
METO/IbI U3y4YEHHS IBOJIOIIUU https://lesson.edu.ru/06/11

20 buoreorpaduueckre METOIbI H3yUCHUS bubnuorexa [JOK
IBOJTIOLIMU https://lesson.edu.ru/06/11

21 OMOPHOJIOTHUECKUE U CPABHUTEIBHO- bu6muotexa [JOK
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Mopdooruueckne MeTo Ikl U3yIeHHS
IBOJTFOLIUU

https://lesson.edu.ru/06/11

MonekyasapHO-TEHETUYECKHUE,

22 OHOXUMHYECKUE U MATEMATUYECKHAE METOIbI bubmorexa HOK

https://lesson.edu.ru/06/11
W3YYCHHUS SBOJFOIIH

23 OO61mre 3aKOHOMEPHOCTH BOJIIOIUH bubmorexa OK
https://lesson.edu.ru/06/11

24 AnantuBHas paguanus. HepaBHOMEpHOCTH bu6nmorexa LIOK

TEMITIOB HBOJIFOLINU https://lesson.edu.ru/06/11

o5 Hay4nble runore3pl NpOUCXOKACHUS KU3HH Bbu6mmoteka [JOK

Ha 3emiie https://lesson.edu.ru/06/11
26 JloHayuHbIe MIPEACTABICHUS O 3aPOXKICHUH bu6nmorexa LIOK

KU3HH https://lesson.edu.ru/06/11
97 OcCHOBHBIE 3TaIbl HEOPTAHUYECKON bubmuoreka [IOK

IBOJIIOIUH https://lesson.edu.ru/06/11

28 ['amoTe3b! 3apoKIeHUS KU3HU bubmorexa OK

https://lesson.edu.ru/06/11
HcTopust 3eMau 1 METOMIBI €€ N3YUECHHUS.
JlaGopatopHnas padora «3yuenue u bubmuorteka [IOK
29 0.5
OITUCAHUE UCKOMIAEMBIX OCTATKOB JIPEBHUX https://lesson.edu.ru/06/11
OpraHU3MOB»

30 HavansHble sTanbl OpraHndecKoi 3BOTIOLNUN bubmorexa OK
https://lesson.edu.ru/06/11
but6mmorexa [IOK

31 DBOJIIONHS SYKAPHOT https://lesson.edu.ru/06/11

OCHOBHBIE 3TaIlbl BOIIOIUU PACTUTEIILHOTO BuGmiorexa [IOK

32 mupa. [Ipaktuyeckas padora «3yuenune 0.5

0COOEHHOCTEH CTPOEHHUS PACTCHUH Pa3HBIX

https://lesson.edu.ru/06/11
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OTACIOB»

OCHOBHBIE 3TaIbI 3BOJIFOIIUH XUBOTHOI'O

bubnmoreka [IOK

33 Mupa https://lesson.edu.ru/06/11
OBoJroLMs )KUBOTHBIX. [IpakTrueckas
34 pa60Ta]f<I/I3yquI/Ie OCO6eII)JHOCTeﬁ CTPOCHUS 0.5 bubnrorexa LOK
https://lesson.edu.ru/06/11
MTO3BOHOYHBIX KHUBOTHBIX
35 Pa3BuTHe )u3HM Ha 3eMIie 110 3paM U Bbu6mmoteka [JOK
epUoIaM https://lesson.edu.ru/06/11
MaccoBble BBIMUPAaHHSI — 3KOJIOTUYECKUE bubmmoreka [JOK
36
KPH3HCHI IPOIILIOTO https://lesson.edu.ru/06/11
37 CoBpeMeHHBIN HKOJTOTUYECKUN KPU3UC, €T0 bubnnorexa [JOK
0COOCHHOCTH https://lesson.edu.ru/06/11
38 CoBpeMeHHasl cucTeMa OPraHu4YecKOro bubmuoreka [IOK
MPOIILIOTO https://lesson.edu.ru/06/11
39 OCHOBHBIE CHCTEMATUYECKUE TPYIIIIBI bubmuoreka [IOK
OpraHU3MOB https://lesson.edu.ru/06/11
40 AHTpPOIIOJIOTHSI — HayKa O 4€JIOBEKE Bubmmorexa HOK
https://lesson.edu.ru/06/11
41 PasButne npeacraBieHuit 0 MPOUCXOKACHUN bu6muoreka [JOK
YeJIOBEKa https://lesson.edu.ru/06/11
MecTo 4yenoBeka B CUCTEME OPraHU4YECKOIO
Mmupa. Jlaboparopnas padota «3yuenue bubmuoreka [JOK
42 - 0.5
0COOEHHOCTEH CTPOCHHUS CKeJIeTa YeIOBeKa, https://lesson.edu.ru/06/11
CBSI3aHHBIX C IPSIMOXOXKIACHUEM»
43 JIBM>KyIIMe CUiIbl aHTPOIIOTEHE3a Bubmmorexa HOK
https://lesson.edu.ru/06/11
44 CoOTHOIIICHHE OUOJIOTMYCCKUX H bubmuorexa [{OK
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COLIMANIBHBIX (PAKTOPOB B aHTPOTIOTCHE3E

https://lesson.edu.ru/06/11

45 OCHOBHBIE CTaIUM AHTPOTIOTEHE3a bubnrorexa LOK
https://lesson.edu.ru/06/11
46 [TaneoreHeTrka M MaJeoOreHOMHUKA bubamorexa LOK
https://lesson.edu.ru/06/11
47 DBOJIIOIHS COBPEMEHHOTO YeJIOBEKA bubmmorexa [IOK
https://lesson.edu.ru/06/11
UYenoseueckue packl. [IpakTudeckas padbora
48 «3yuenue axoiornqecinx anamamfﬁ 0.5 Bubmmorexa [OK
https://lesson.edu.ru/06/11
YEJIOBEKa
49 MexaucIuIUIMHAPHBIE METOBI bu6nmorexa LIOK
AQHTPOITOJIOTUH https://lesson.edu.ru/06/11
50 3apokIeHUE U Pa3BUTHE YKOJIOTHU bubamorexa LOK
https://lesson.edu.ru/06/11
Mertoasl skosnoruu. JlaboparopHas pabora
51 «I/IsyfeHHe METOI0B BKOJfOFI/IIII)CCKI/Il:( 0.5 bubmorexa OK
N https://lesson.edu.ru/06/11
WCCIICIOBAHUIN
59 3HaueHue SKOJIOTUUECKUX 3HAHUH ISt bubnuoreka [{OK
YeJoBeKa https://lesson.edu.ru/06/11
53 Okonornyeckue pakTopsl bubmorexa LIOK
https://lesson.edu.ru/06/11
Abuotnyeckue pakropbl. CBeT Kak
54 skojornueckuit pakrop. JlabopaTopHas 05 bubnuotexa [JOK
pabota «BpIsSBIIEHNE PUCTTOCOOTCHHI https://lesson.edu.ru/06/11
OPTraHHU3MOB K BIIMSIHHIO CBETa
A6H0anecxnev ¢akropsl. Temneparypa kKak BuGmiorexa [IOK
55 sKojornueckuit pakrop. JlabopaTopHas 0.5

pabota «BpIsiBIIeHHE TPUCTTOCOOIECHUT

https://lesson.edu.ru/06/11
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OpPraHU3MOB K BIIUSHUIO TEMIIEPATYPb»

AobunoTtryeckue pakTopbl. BiaxxHOCTH Kak
sKosoruueckuit gpaxrop. JlaboparopHas

bubnunoreka LIOK

%6 paboTa «AHATOMUYECKHUE OCOOCHHOCTH 05 https://lesson.edu.ru/06/11
pacTeHHIA U3 pa3HbIX MECT OOUTAHUS
57 Cpenbl oOuTaHus OPraHu3MOB bubnrorexa LOK
https://lesson.edu.ru/06/11
58 buonornueckue puTMbl bubmroreia OK
https://lesson.edu.ru/06/11
59 XKuznennrie GopMbI OpraHN3MOB Bubmmorexa HOK
https://lesson.edu.ru/06/11
60 buotnueckue GpakTopsl bubmroreia HOK
https://lesson.edu.ru/06/11
3HavyeHHe OMOTUYECKUX B3aHMOICHCTBHI
61 JUTSL CyHIECTBOBAHUS opraHI/I:«;MoIBl B cpejie bubmorexa HOK
https://lesson.edu.ru/06/11
oOuTaHus
62 DKOJIOTUYECKHE XaPaKTEPUCTUKU TOIYIISIIHH bubmmorexa LIOK
https://lesson.edu.ru/06/11
OcHOBHBIE TTOKA3aTENN MOMYJISIINN:
63 YHCIICHHOCTD, TNIOTHOCTh BZ?,p:CTHaS{ " Bubmmorexa HOK
’ ’ https://lesson.edu.ru/06/11
IOJIOBAst CTPYKTypa
OcHOBHBIE TTOKA3aTENN MOMYJISIIHN:
64 POKIAaEMOCTh, IPUPOCT Tel\?lll'[ pli)CTa Bubmmorexa HOK
’ ’ ’ https://lesson.edu.ru/06/11
CMEPTHOCTh, MUTPALIUN
65 DKoJoruvecKasi CTpyKTypa Monyasiuu bubmmorexa LIOK
https://lesson.edu.ru/06/11
66 JlnHaMyKa TOMYJISIITUN U €€ PeryJIsius bubmmorexa HOK

https://lesson.edu.ru/06/11



https://lesson.edu.ru/06/11
https://lesson.edu.ru/06/11
https://lesson.edu.ru/06/11
https://lesson.edu.ru/06/11
https://lesson.edu.ru/06/11
https://lesson.edu.ru/06/11
https://lesson.edu.ru/06/11
https://lesson.edu.ru/06/11
https://lesson.edu.ru/06/11
https://lesson.edu.ru/06/11
https://lesson.edu.ru/06/11

KpI/IBBIe pocTa YNCJICHHOCTHU MOMYJIAIHNHN.

bubnunoreka LIOK

o7 KpuBsie BbDKHBaHHS https://lesson.edu.ru/06/11
Dkonoruveckas Huima Buaa. JlaboparopHas
68 pabora «Hpncnoc06neHI/1JjI CeMSH gaCTEHI/Iﬁ 0.5 bubmmorexa [OK
K pacceeHmIo https://lesson.edu.ru/06/11
69 Bun xak cucrema nomynsiuii bubmorexa OK
https://lesson.edu.ru/06/11
20 3aKOHOMEPHOCTH MOBEJICHUS U MUTpaIUid bu6nmorexa LIOK
’KUBOTHBIX https://lesson.edu.ru/06/11
71 Coo011ecTBO OpraHu3MOB — OHOIICHO3 brbmmorexa IOK
https://lesson.edu.ru/06/11
72 DKOCHCTeMa KaK OTKpPBITask CUCTEMA bubmroreia HOK
https://lesson.edu.ru/06/11
73 KpyroBopor BelecTs 1 NOTOK SHEPTHH B bubmmnoreka HOK
IKOCUCTEME https://lesson.edu.ru/06/11
74 OCHOBHBIC TIOKa3aTEIN YIKOCHCTEMBI bubamorexa LOK
https://lesson.edu.ru/06/11
75 DKOJIOTUYECKUE TUPAMU/IbI bubmorexa HOK
https://lesson.edu.ru/06/11
76 N3meneHus coo0IIecTB — CyKIIECCHH bubmorexa LIOK
https://lesson.edu.ru/06/11
77 [Ipupoanbie 3K0cHCTEMBL. DKOCHUCTEMBI 03€P bubmuoreka [JOK
U peK. DKOCHCTEMbI MOPEH 1 OKEaHOB https://lesson.edu.ru/06/11
78 [IpupoaHbIe 3KOCUCTEMBI. IKOCUCTEMBI bubnmnoreka [JOK
TYHJp, JIECOB, CTETEH, TyCThIHb https://lesson.edu.ru/06/11
79 AHTPOTIOTEHHBIE YKOCUCTEMBI bubmmoreka LHOK

https://lesson.edu.ru/06/11
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Ypboakocucremsl. [IpakTuaeckas pabora

bubnunoreka LIOK

80 «M3yuenue u onucaHue ypoosIKOCUCTEMBI» 05 https://lesson.edu.ru/06/11
| e b
KOCHCTEMAX https://lesson.edu.ru/06/11
MexaHu3Mbl BO3/IEUCTBUS 3arpsI3HEHUN
82 Pa3HbIX TUIIOB Ha CyOOpraHU3MEHHOM, bubnnorexa [JOK
OpPraHU3MEHHOM, TIOMYJISIIIUOHHOM U https://lesson.edu.ru/06/11
9KOCUCTEMHOM YPOBHSIX
83 buocdepa — obmemanerapHas 00009Ka bubanorexa [JOK
3emin https://lesson.edu.ru/06/11
Bbu6moteka [JOK
84 Yuenne B. W. Bepraackoro o 6uochepe https:/ /Iesson]._(]; dU.ru/06/11
85 3aKOHOMEPHOCTH CYIIIECTBOBaHUS OMOC(EPHI ﬁggi?ﬁ;:;;nggfru 106/11
86 KpyroBopots! BemecTs u bubmuoreka [IOK
OMOreOXUMHYECKHE [IUKIIBI https://lesson.edu.ru/06/11
87 3oHanbHOCTH Ouochepsl. OCHOBHBIE OMOMBI bubmuoreka [IOK
CYIIN https://lesson.edu.ru/06/11
. bubnuotexa [JOK
88 YCTOifHBOCTS Grochepst https:// Iesson.L(Iadu.ru/06/11
89 DKOJOTHYECKHE KPU3HUCHI i UX TIPUINHBI Bubmmorexa [OK
https://lesson.edu.ru/06/11
90 BosneticTBue uenoBeka Ha 6uochepy ﬁtptlsglﬁgse;;nggfru 106/11
01 AHTpPOIIOT€HHOE BO3/IEHCTBUE HA bubmuotexa [JOK

pPaCTUTENbHBIN U KUBOTHBIA MU

https://lesson.edu.ru/06/11
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bubnunoreka LIOK

92 O 1
Xpata HpHpostp! https://lesson.edu.ru/06/11
93 OcHOBHBIE IPUHIIUIIBI YCTOMYHUBOTO 1 bubmmoreka [JOK
Pa3BUTHS YESIIOBCUECTBA U TIPUPOJIBI https://lesson.edu.ru/06/11
o PauHOHeaJIL:%e npnpoz{;noanBaHHe; . BuGmorexa [IOK
COXpaHEHHE OMOJIOTUYECKOTO pa3HO00pa3us https://lesson.edu.ru/06/11
3emnn
O600mmenue mo Teme «MHUKPOIBOIIONHUS U €€ bu6nmorexa LIOK
95 1
pEe3yJIbTaThI» https://lesson.edu.ru/06/11
O6006menne o Teme «MaKpOIBOIIOIUS U €€ bubmmoreka [JOK
96 1
PE3yIbTaThI» https://lesson.edu.ru/06/11
97 0O6006menue o reme «IIporcxoxacHue u 1 bu6nmorexa LIOK
pa3BHUTHE KU3HU Ha 3eMIie» https://lesson.edu.ru/06/11
O600menue o teme «IIpoucxoxaeHue bubmuoreka [IOK
98 1
YeJIOBEeKa — aHTPOIIOTEHE3) https://lesson.edu.ru/06/11
O06001eHne o TemMe «IKOJIOTHS — HayKa O bubmuoreka [JOK
99 1
B3aUMOOTHOIICHUSIX OPTraHU3MOB https://lesson.edu.ru/06/11
100 O6061menne o TeMe «OpraHu3Msl U cpea 1 bubnnorexa [JOK
OOHUTaHMS» https://lesson.edu.ru/06/11
O0600meHue 110 TeMe «DKOIOTUA BUIOB U but6mmorekxa [IOK
101 . 1
TOTYJISLIHI» https://lesson.edu.ru/06/11
102 O6006menue mo Teme «buocdepa — 1 bubnuoteka [JOK
r00aabHast SKOCHCTEMay https://lesson.edu.ru/06/11
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 7.5
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YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

* buosnorus, 10 xknacc/ Aradonora U.b., CuBormnazos B.U., O6mecTBo ¢ orpaHnueHHON
OTBETCTBEHHOCTHIO «J[PODAY»; AxkuronepHoe obmiectBo «M3marenbetBo «IIpocBemenuey

* buonorwus, 11 xknacc/ Aradonosa 1.b., Cuornazos B.1., O6miecTBO ¢ orpaHM4YeHHON
OTBETCTBEHHOCTHIO «J[PODAY»; AxkronepHoe obmiecTBo «M3marenberBo «IIpocBemenmey

* buonorus. O6mas 6uonorus, 10 kinacc/ 3axapos B.b., MamonToB C.I'., Connn H.H., 3axaposa
E.T.; non penakiueii 3axapora B.b., O01mecTBO ¢ orpaHMueHHON OTBETCTBEHHOCTHIO «/[PODA»;
AxkmmonepHoe obmiectBo «M3aatenbeTBo «IIpocBemieHuey

* buonorus. O6mas 6uonorus, 11 kmacc/ 3axapos B.b., MamonToB C.I'., Connn H.U., 3axapoBa
E.T.; non penakiueii 3axapora B.b., O01mecTBO ¢ orpaHMueHHON OTBETCTBEHHOCTHIO «/[PODA»;

AKHI/IOHepHOC O6IJ.I€CTBO «31aTenbpCTBO «HpOCBeH_[eHI/IC»

METOJUYECKHUE MATEPHUAJIBI JJIS1 YYUTEJISL

buonorus (yrinyonensslit yposens) : Peanu3zanus tpedosanuit ®I'OC cpennero obiero
oOpa3oBaHus : MeToauueckoe nocodue it yuutens / [JI.A. Ilapmyruna, A.B. OBUNHHUKOB,
O.B. Kosnsicaukos, C.M. I'narones]; nox pexn. JI.A. I[lapmytunoii. — M.: ®T'BHY «MHcTtuTyT

CTpaTeruu pa3BuTHs obpasoBanus», 2023 — 154 c.:

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU UHTEPHET
bubnmnoreka [{OK https://lesson.edu.ru/06/11

bubnmoreka [{OK https://lesson.edu.ru/06/10
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