MNOACHUTEJIbHAS 3AIINCKA

[Iporpamma no yueOHomy npenmety "buonorus” (nanee - 6M0g0THsI) HA YPOBHE CPEAHETO
obmero obpazoBaHus pa3padoTaHa Ha ocHoBe DenepanbHOro 3aKoHa oT 29.12.2012 Ne 273-D3
«006 oOpazoBannn B Poccuiickoit ®denepanun», ®PI'OC COO, Konnenmuu mnpenomaBaHus
yuebHoro npeamMera «bruonorus» u 0OCHOBHBIX IMOJIOKEHHH (penepanbHOi paboueii mporpaMMel
BOCTIMTAHUSI.

VYueonsii npeamer «buomorusi» yrayo6naéaHoro ypoBHsS wusyudeHus (10-11 kmaccer)
SBIIIETCS. OJJHUM W3 KOMIIOHEHTOB IpeIMeTHOW ob6macTu «EcTecTBEeHHO-HAYYHBIE MPEIMETHD.
Cornacuo mnonoxenusm OI'OC COO mnpodunbHble yueOHblE MNpeIMeThl, H3y4daeMble Ha
yriyOJIEHHOM YpOBHE, SIBIISIOTCS criocoOoM auddepeHnranuu o0ydeHusl Ha YPOBHE CPEIHETrO
obmero o0pa3oBaHUsS W TMPHU3BAaHBI 00ECTICUUTH MPEEMCTBEHHOCTh MEXKAY OCHOBHBIM OOIINM,
CpeIHUM O0OIIUM, CpeIHUM MPOodecCHOHANBHBIM W BBICIIMM OOpa3oBaHHEeM. B To ke Bpems
KOKIBIA U3 3TUX Y4eOHBIX MPEIMETOB JOHKEH ObITh OPUEHTHPOBAH HA MPHOPUTETHOE PEIICHUE
00pa3oBaTeNbHBIX, BOCIUTATENBHBIX U PA3BHBAIOIIMX 337ad, CBS3aHHBIX C MPOQOpHEeHTAIHEH
o0y4Jarmuxcsi U CTUMYJIUPOBAHUEM HHTEpeca K KOHKPETHOW 00JIaCTM HAy4yHOrO 3HAHUS,
CBSA3aHHOTO C OWOJIOTHEH, MEOUIIMHON, SKOJOTHEH, TMCHUXOJOTHEH, CIIOPTOM HIIM BOCHHBIM
JIEJIOM.

[Tporpamma no yue6HOMY mpeamery "buornorus" gaér mpencraBieHHe O METH U 33aJadax
u3ydeHus yueOHoro npeamera «buonorus» Ha yriyOJaEHHOM ypoBHE, OIpeiessieT 00s3aTebHOe
(VHBapuaHTHOE) TMPEAMETHOE COJAEpKAHHE, €ro CTPYKTYpPHpOBaHHE IO pas3fesiaM U TeMaw,
pacripesielieHue 10 Ki1accaM, peKOMEHIYET MOCIeI0BaTeIbHOCTh H3YUCHUsI y4eOHOT0 MaTepuraa
C yd4€TOM MEXKIIPEJAMETHbIX U BHYTPHUIPEAMETHBIX CBS3ed, JIOTMKM YydeOHOro mpoiiecca,
BO3PAacCTHBIX 0COOEHHOCTEH oOydvaromuxcs. B mporpamMme mo OHOJOTHM peaii30BaH MPUHLIUIT
MIPEEMCTBEHHOCTH C HW3y4YeHHEM OHOJIOTMM Ha YPOBHE OCHOBHOTO 00IIero o0pa3oBaHus,
Onmaromaps 4eMy IIpOCMAaTpHUBAETCA  HAINPABJIEHHOCTb Ha  IOCIEAYIONIEE  pPa3BUTHE
OMOJNIOrMYECKUX 3HAHWW, OpPHUEHTUPOBAHHBIX HAa (OPMUPOBAHHE €CTECTBEHHO-HAYUYHOTO
MHUPOBO33PEHUS, SKOJOTHUYECKOTO MBIIUICHUS, TPEJACTABICHUN O 30pOBOM 00Opa3e >KHU3HM, Ha
BOCIIHTaHHE OEpeKHOr0 OTHOLIEHHUS K OKpYyXaroliel mnpuponHoil cpeme. B mporpamme mno
OMONOTHH TaKXe MOKa3aHbl BO3MOXKHOCTH yueOHOro mpeamera «buonorus» B peanu3aniuu
tpeboBanuiit ®I'OC COO K MIaHUPYEMbIM JIMYHOCTHBIM, METANPEAMETHBIM U HPEIMETHBIM
pedynbrataM oOydeHHs U B (OPMHUPOBAHUM OCHOBHBIX BHUAOB Y4eOHO-TIO3HABATEIHHOU
JESTEIbHOCTH OOYyYalolIUXCsl MO OCBOCHHUIO COJEpXKaHUS OMOJIOTHYEecKOoro oOpa3oBaHHs Ha
YpOBHE CpeHero 001Iero oopazoBaHusl.

Yuebnsiii npeamer «buonorus» Ha ypoBHE cpeaHero oo0mero oOpa3oBaHMs 3aBEpIIACT
Oouonornueckoe oOpa3oBaHUE B IIKOJIE U OPHUEHTUPOBAH Ha pacIIUpEHHE U YIIIyOJieHHue 3HAHHMA
0o0ydJalmuxcsi O JKUBOM TMPHPOJE, OCHOBAX MOJIGKYJSIPHOM U KIETOYHOW OWOJIOTHH,
AMOPHUOIIOTUN U OMOJOTUHM Pa3BUTHSI, TEHETHKH, CENEKIIMH, OMOTEXHOJIOTHH, SBOJIOIMOHHOTO
YUEHHUS U KOJIOTHH.

Nzyuenue yuebHoro npeamera «buonorus» Ha yriayOJIeHHOM YPOBHE OPUEHTHPOBAHO Ha
MOJATrOTOBKY OOYyYaromuxcs K IOCIEAYIOUIEeMY MOIY4YEeHUIO OHOJIOTHYecKoro oOpa3oBaHUs B
By3aX U OpPraHU3alUsAX CpelHero npodeccuoHanbHOro oopazoBaHus. OCHOBY €ro coaep KaHus
COCTaBIJIIET CHUCTEMa OHMOJOTMYECKMX 3HAHWH, TMOIYYEHHBIX MpPU HM3YYCHUH OOYyUYaIOIIMMUCS
COOTBETCTBYIOIIUX CHCTEMAaTHYECKHX pa3/esioB OHOJIOTMHM Ha YPOBHE OCHOBHOTO OOIIETro
oOpa3zoBanus, B 10—11 kimaccax 3Tv 3HaHUS MOTY4YaroT pa3BuTue. Tak, pacMpeHsl U yriayOaeHbl
OMOJIOrMYeCcKUEe 3HAHUS O PACTEHMSIX, JKUBOTHBIX, Ipubax, OakTepHsXx, OpraHu3Me 4eJOBEKa,
00X 3aKOHOMEPHOCTSX IKH3HH, JOMOJHHUTEIHHO BKJIIOUEHBI OHOJOTUYECKHE CBEICHUS



IIPUKJIAJHOTO M IOMCKOBOIO XapaKTepa, KOTOPhIE MOXKHO HCIIOJB30BaTh KAK OPUEHTHUPHI JUIS
nocienyromero Beibopa npodeccun. Bo3MokHa Takke MHTETpaIisi OMOJIOTUIECKUX 3HAHUH C
COOTBETCTBYIOIIUMHU 3HAHUSIMH, TTOJTYYSHHBIMU 00y4YaIOIIUMUCS MIPU U3yUYeHUU (HU3HKHU, XUMUH,
reorpauu ¥ MaTeMaTUKU.

Crpykrypa mnporpammbl 1o yueOHOMy mnpeamery "buornorusa" orpaxaer CHCTEMHO-
YPOBHEBBII M 3BOJIOIMOHHBIM MOAXOAbI K H3ydeHuto Ouosornu. CoriacHO UM, H3y4yaroTcs
CBOIICTBAa U 3aKOHOMEPHOCTH, XapaKTEPHbIE JJIS )KUBBIX CHCTEM PA3HOTO YPOBHSI OpraHU3alluHy,
HBOJIIOIMM OPraHMYECKOro Mupa Ha 3emile, COXpaHEHHs OHOJOTHYECKOro pazHOOoOpasus
wiaHeTl. Tak, B 10 Kiacce W3ydaroTCsS OCHOBBI MOJIEKYJIAPHOM M KIETOYHOH OMOJIOrHH,
AMOPHOJIOTHN U OMOJIOTUU Pa3BUTHS, TCHETUKU U CEJICKIUHN, OMOTEXHOJIOTHHA M CHHTETUYECKON
OMOJIOTHH, aKTyaJIM3UPYIOTCS 3HAHUS oOOydaroumxcs Mo OOTaHMKe, 300JI0TMM, aHAaTOMUH,
¢usnonorun yenoseka. B 11 kimacce n3ydaroTcsi SBOJIOLMOHHOE YYEHHE, OCHOBBI IKOJIOTUH U
ydeHue o 6uocpepe.

VYuebublii mnpenver «buomorus» npu3BaH 00ECHEUUTh OCBOEHHE OOYYaIOUIMMHUCS
OMOJIOTMYECKUX TEOpUH U 3aKOHOB, WJACH, MNPUHIMIIOB M MpaBWI, JEXKAllUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAy4YHOH KapTHHBI MHpa, 3HAHUH O CTPOEHHH, MHOrooOpasuu Hu
0COOEHHOCTSIX KIIETKH, OpraHu3Ma, IOMyJIAIUN, OWOIEeHO03a, SKOCHCTEMBI, O BBIAAIOIIUXCS
HAYYHBIX JOCTIDKEHHSIX, COBPEMEHHBIX MCCIICOBAHUSAX B OHOJIOTHMH, MPHUKIATHBIX aCHEKTax
Ouonornueckux 3HaHWM. [[1s pasBuUTUS U MOJjAepKaHUS MHTepeca 00ydarolIUXcsi K OMOJIOTHHU
HapsIy CO 3HAYMTEIbHBIM 00BEMOM TEOPETUYECKOIO MaTepuana B COJIEPKaHUU MPOrpPaMMBbI 110
OMOJIOTUU TIPETYCMOTPEHO 3HAKOMCTBO C UCTOpPUEH CTAHOBJICHHS W Pa3BUTUS TOW WM WHOU
oOnactu OHMOJIOrUH, BKJIAJOM OTEUECTBEHHBIX M 3apyOEKHBIX YUEHBIX B PEIICHUE BaXKHEHIINX
OMOJIOrMYECKUX U SKOJIOTHYECKHUX MpobIIeM.

Lenp u3yuenus yuebHoro npenmera «buonorus» Ha yrmyOnéHHOM ypoBHE — OBIaJCHHE
00yJaromuMHUCs 3HAHUAMH O CTPYKTYpHO-(DYHKIIMOHAJIBHOW OPTraHU3allMH KHUBBIX CHUCTEM
pa3HOro paHra v NpuoOOpeTeHNUe YMEHHUM HCIOb30BaTh 3TH 3HAHUS B (POPMHpPOBAHUM MHTEpeca
K omnpenenéHHo o6sactu mpodecCHOHATBHON NEITebHOCTH, CBSI3aHHOW C OMOJIOTHEH, WU K
BBIOOPY yueOHOr0 3aBe/IeHUs ISl MPOJAOKEHUsT OMOJI0rHYecKoro 00pa3oBaHusl.

JocTiwkenue nenu u3ydeHus: yueobnoro npenmera «buonorus» Ha yriyOiaéHHOM ypoBHE
oOecrnieunBaeTcs pelieHueM CIEeAYOIUX 3a/1ay:

OCBOGHHE OOY4YalOIIMMHUCA CHUCTEMbl  OHMONIOTMYECKUX 3HAHW: 00  OCHOBHBIX
OMOJIOTHUECKUX TEOPHsIX, KOHIICTIHAX, TUIOTe3aX, 3aKOHaX, 3aKOHOMEPHOCTAX M IpaBUIIaXx,
COCTaBJSIIOIMX COBPEMEHHYI0 €CTECTBEHHO-HAyYHYI0 KApTUHY MHpa; O CTpPOCHHHU,
MHOTO00pa3uu U OCOOEHHOCTSIX OMOJIOTMUECKUX CUCTEM (KJIETKA, OPTaHW3M, MOMYJISIHS, BUI,
ouoreorieHo3, Ouocdepa); O BBLAAIOIIUXCS OTKPBITHSIX M COBPEMEHHBIX HCCIIEJOBAHUSX B
OHOJIOruu;

O3HaKOMJIGHHE  o0ydyaromuxcs €  METOAaMH  TO3HAHWSA  KMBOM  TPUPOABL:
HCCJIEI0BATEIbCKUMU METOAAMU OMOJIOTMUYECKUX HAyK (MOJIEKYJISIPHOM U KJIETOYHOU OMoJioruu,
HMOPHUOJIOTUN ¥ OMOJIOTUU Pa3BUTHS, TEHETUKU U CENEKIMH, OMOTEXHOJIOTHN U CUHTETHYECKOMN
OMOJIOTUH,  TAJEOHTOJIOTUH, OSKOJOTHUH); METOJAaMH  CAMOCTOSITEIBHOTO  MPOBEACHUS
OMOJIOTMYECKUX HCCIIEeJOBaHUI B Jaboparopuu U B mpupoje (HaOiarofeHue, HU3MEpeHue,
AKCIEPUMEHT, MOJICIIMPOBAHUE);

OBJIaJiIeHHEe OOYYaIOIIUMUCS YMEHHMSIMH: CaMOCTOSITENIbHO HaXOAWTh, aHAIM3UPOBATH U
UCIIOJIb30BaTh OMOJIOTMYECKYIO HH(OPMAIIHIO; TOIb30BATHCS OMOIOTMYECKON TEPMUHOJIOTHEN U
CUMBOJIUKOM; yCTaHaBIMBaTh CBSI3b MEXIY pa3BUTUEM OWOJOTMH U COLMAJIbHO-
HSKOHOMHUYECKUMHU M HKOJIOTMYECKHMHU MpOoOJeMaMu YeJIOBEYECTBA; OLEHUBATh I1OCIEICTBUS



CBOEH JIeATENIbHOCTU 110 OTHOIIEHHIO K OKpY’Karolled NpupoaHoil cpene, COOCTBEHHOMY
3I0POBBIO M 3[I0OPOBBIO  OKPYKAIOMIMX JIIOJIeH; OOOCHOBBIBATH M COONIOJATH MEPHI
npoduIaKTUKU MH(PEKIIMOHHBIX 3a00JIeBaHMi, MpaBuia MOBEACHUS B MPUPOJIE U OOecrieueHus
0e30macHOCTH COOCTBEHHOM >KM3HENEATENIbHOCTH B UPE3BBIYANHBIX CUTYAIUSX MPHUPOJHOTO U
TEXHOTEHHOT'O XapaKTepa; XapaKTepu3oBaTb COBPEMEHHBbIC HAy4yHbIE OTKPBITUS B 00JacTH
ouooruy;

pa3BUTHE y O0YYAIONIMXCS WHTEIJIEKTYyalbHBIX U TBOPYECKUX CIIOCOOHOCTEW B Ipoliecce
3HAKOMCTBA C BBIIAIOUIMMHUCS OTKPBITUSMH M COBPEMEHHBIMU HCCIIEIOBAaHUSIMU B OMOJIOTHH,
pelaeMbIMH €10 MpoOJeMaMH, METOJOJIOTHe OMOJIOTHYECKOro HCCIeI0BaHMs, MPOBEICHUS
OKCIEPUMEHTANBHBIX HWCCIICIOBAHHMA, peIIeHUsT OWOJOTMYECKUX 3a/]ad, MOJAEITHPOBAHUS
OMOJIOTUYECKIX OOBEKTOB M MPOIECCOB;

BOCIUTaHHE y OOYyYalOMIMXCsl [ICHHOCTHOTO OTHOIICHUS K JKUBOM NMPHUPOJE B LIEJIOM U K
OTJENbHBIM €€ OO0beKTaM M SBJICHUAM; (OPMHUPOBAHUE HKOJOTUYECKOM, Te€HEeTHYEeCKOU
IPaMOTHOCTH, OOIIEH KyJbTyphl MOBEAEHUS B MPHUPOJE; MHTETPAIlMH €CTECTBEHHO-HAYYHBIX
3HAHUII;

npruoOpeTeHne 00y4aromuMHUCs KOMIIETEHTHOCTH B PAallMOHAIIBHOM IPUPOAONOIb30BAHUI
(coOmoieHne TpaBWJI TIOBEJCHUS B TPUPOJE, OXpPaHbl BHUJOB, JKOCHCTEM, Omochepsi),
COXpaHEHHH COOCTBEHHOTO 3JI0POBbSI M 3JI0POBBSI OKPYKAIOMIMX JIoAEH (COONMOaeHUS Mep
npoMIakTUKK  3a00JieBaHMM,  oOecrieueHre  O€30MacHOCTH  KU3HENEATCIIbHOCTH B
Ype3BbIUANHBIX CUTYaLUsAX MPUPOJHOTO M TEXHOICHHOTO XapaKTepa) Ha OCHOBE UCIOJIb30BaHUS
OMOJIOrMYECKUX 3HAHUI M YMEHUH B TOBCEAHEBHOMN KU3HU;

CO3/IaHME€ YCJOBMM JJIi OCO3HAHHOrO BbIOOpPAa OOYyYaIOUIUMUCS HHIAUBUAYATbHON
00pa3oBaTeNbHON  TPaeKTOpUH, CIOCOOCTBYIOLIEH MocienyromeMy MNpodecCHOHATbHOMY
CaMOOIMPENIETICHUI0, B COOTBETCTBUU C HHIUBUIYaJbHBIMU HHTEPECAMH M MOTPEOHOCTIMU
peruoHa.

OOmee 4YMCIIO YacoB, OTBEIEHHBIX HA HM3YYCHHE OHMOJIOTMM Ha YIIIyOJICHHOM YPOBHE
cpeanero obmiero oOpaszoBanus, coctaBisier 204 uaca: B 10 xmacce — 102 gaca (3 yaca B
Heneno), B 11 kimacce — 102 gaca (3 gaca B HEACIIO).

Ot6op oOpraHuM3alMOHHBIX (OpPM, METOJOB M CpeACTB OOydeHUs OHOJIOTUH
OCYILIECTBIISIETCS] C YUETOM CHENU(PHUKH €T0 COMACpKAaHUS W HANPABIECHHOCTH Ha TMPOJOJIKCHUE
OMONOTHYECKOT0 00pa3oBaHHUS B OpPraHM3AIMAX CPETHEr0 MPOPECCHOHATBHOTO U BBICHIETO
o0OpazoBaHws.

OO0s3aTeNbHBIM YCIOBHEM NpU OOYYEHHUH OMOJIOTHH Ha YIiyOJIEHHOM YPOBHE SIBJISIETCS
MpOBEACHUE Ja0bOpaTOPHBIX M TMpakTHUeCcKuX pabdor. Takke yuyactue oOydarOmmxcs B
BBITIOTHEHUH TPOEKTHBIX M  Y4eOHO-HCCIIEIOBATEILCKUX  pabOT, TeMaTHKa KOTOPBIX
OTpeNeNIIeTCSl YYHUTEJIEeM Ha OCHOBE HMEIOMIMXCS MaTepHabHO-TEXHUYECKUX PECypCcoB U
MECTHBIX MPUPOJIHBIX YCIOBUIL.



COJAEP)KAHUE OBYYEHUA
10 KVIACC

CoaepxaHve MpOrpaMMbl, BBIACIICEHHOE  KYPCUBOM, HE BXOAUT B  IPOBEPKY
rocyaapcTBeHHoU utorosoi arrecrauuu (I'MA).

Tema 1. buoJsiorusi kKak HayKka

CoBpemeHHast OuMonorusi — KOMIUIEKCHas Hayka. Kpatkas uctopus pa3BUTHS OMOJIOTHH.
buonornueckue Hayku W u3y4daemble UMHU Tpobiembl. DyHIaMEHTaNbHBIC, MPHUKIATHBIC WU
MMOMCKOBBIC HAYyUYHBIE UCCIIEIOBAHUS B OUOJIOTHH.

3HavyeHre OWOJIOTMH B (POPMHUPOBAHWU COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHHBI
mupa. I[lpodeccun, cBszanHbie ¢ Owuonorueil. 3HaueHHWE OUOIOTMM B MPAKTHYECKON
JIEATEIbHOCTH YEJOBEKA: MEIUIIMHE, CEJIbCKOM XO35WCTBE, MPOMBILUIEHHOCTH, OXpaHe
MIPUPO/IBL.

JdemMoHCcTpauMu

[Toptpetsr: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Hapsun, Y. 'apsei, .
Meunnens, B. 1. Bepuanckuii, WU. II. IlaBnos, M. M. Meunukos, H. W. Basuwios, H. B.
Tumodees-Pecosckuii, [Ixx. Yorcon, @. Kpuk, /1. K. benses.

Tabmunp! U cxembl: «CBsi3b OMOJIOTUU C APYTUMHU Haykamu», «Cucrema OHOJIOrHYeCKUX
HayK».

Tema 2. /KuBble cucTeMbl U X H3y4YeHHE

JKuBble cucTembl Kak mpeaMeT u3ydeHus: Ouosoruu. CBONMCTBA )KUBBIX CUCTEM: €JUHCTBO
XUMHUYECKOTO COCTaBa, IUCKPETHOCTh M IEIOCTHOCTb, CJIOKHOCTh M YHOPSIOYCHHOCTH
CTPYKTYpBI,  OTKpPBITOCTb,  CAMOOpPraHMU3alus, CaMOBOCIPOU3BEIAECHUE, PA3APAKUMOCTb,
W3MEHYHMBOCTb, POCT U Pa3BUTHE.

YpoBHM OpraHu3alid JKUBBIX CHCTEM: MOJEKYJISAPHbIA, KIETOYHBIM, TKAHEBBIM,
OpraHU3MEHHBIM, MONYJIALIMOHHO-BUI0BO, 9KOCHCTEMHBIN (OroreoneHOTUYECKHIT),
ouocdepubiit. [Iponeccsl, npoucxonasdime B KHUBBIX cucTeMax. OCHOBHbIE NMPU3HAKU YKUBOTO.
Kuznp kak ¢opma cymiecTBOBaHUS MaTepuu. Hayku, W3ydaroniue *KUBbIE CUCTEMBI Ha Pa3HBIX
YPOBHSIX OpTraHU3aIUH.

W3ydenue xuBbIX cUCTeM. Metoabl Omonmornyeckoil Hayku. HabmioneHue, mamepeHue,
SKCIIEPUMEHT, CHUCTEeMaTu3alus, MeTaaHanus3. [loHATHE O 3aBUCUMOM M HE3aBUCHUMOM
nepemeHHoi. IlmanupoBanue skcnepumenta. [locraHoBka u mposepka rumore3. Hynesas
runore3a. [lonsTue BEIOOPKU U €€ 10CcTOBEpHOCTh. Pazdpoc B Ouonornueckux qaHHbIX. O1eHKa
JIOCTOBEPHOCTH MOJYYEHHBIX Pe3yabTaToB. [IpUUMHBI UCKAKEHUS PE3yNbTATOB SKCIEPHUMEHTA.
[ToHATHE CTATUCTHYECKOIO TECTA.

JleMoHCcTpanun

Tabmuupl U cxeMbl: «OCHOBHBIE TIPU3HAKU KU3HW», «bHojOrMYeckue CUCTEMBbDY,
«CBoiicTBa KUBOW MaTepumn», « YpOBHU OpraHU3alMU KUBOU PUPOAbD», « CTPOCHHUE KUBOTHOM
KIeTKn», «TKaHM  KUBOTHBIX», «CHCTeMBl OpPraHOB  YEJIOBEUECKOTO  OpraHu3May,
«buoreonenos», «buocdepa», «MeToabl U3yUEHUS KUBOU PUPOIBD).

Ob6opynoBanue: 1abopatopHoe 000pyT0BaHKE /IS TPOBEICHHS HAOIIOACHNH, H3MEPEHUH,
SKCIIEPUMEHTOB.

IIpakTnueckas padora «/crnonap30BaHUE pa3IUYHBIX METOJIOB MPU U3YUYEHUU KUBBIX
CUCTEM.

Tema 3. buosorust KjieTku



Knerka — cTpykTypHO-(YHKIMOHAIbHAS €IUHULA >KUBOTO. VICTOpHS OTKPBITUS KIIETKH.
PaGoter P. I'yka, A. JleBenryka. Kierounas teopus (T. IlIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE TIOJIOKEHUS] COBPEMEHHOU KJIIETOYHOU TEOPHH.

MeToapl MOJEKYNAPHOW M KJIETOYHOW OWOJIOTHH: MHKPOCKONUS, Xpomatorpadus,
anekTpodope3, METOA  MEYeHbIX aToMoB, auddepeHunanbHoe  HEHTpUYTHpOBaHHE,
KyJIbTUBUPOBaHUE KJIETOK. M3yueHue PUKCUpPOBAHHBIX KAemoK. DIEKTPOHHAs MHUKPOCKOIIHS.
Kongokanvnas muxpockonus. Bumanvnoe (npusicusnennoe) uzyuenue Kiemox.

JleMoHCcTpanuu

IToptpetsr: P. I'yk, A. JleBenryk, T. llIsann, M. Illneiinen, P. Bupxos, K. M. bap.

Tabmunpl 1 cxembl: «CBETOBONW MHKPOCKOI, «JIEKTPOHHBIM MHKpockom», «HMcropus
Pa3BUTHS METOJI0B MUKPOCKOIIHI.

Ob6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPONpENapaThl PAaCTUTEIbHBIX, >KUBOTHBIX H
OaKkTepHaIbHbBIX KIETOK.

IIpakTnyeckass padora «l3yueHne MeTOIOB KJIETOYHOM Owuonoruu (xpomarorpadus,
anekTpodopes, muddepennnansuoe nentpudyruposanue, [TLP)y».

Tema 4. XumMnuyeckasi OpraHu3anus KJIeTKH

XUMHYECKUN COCTaB KIETKU. Makpo-, MUKPO- U YJIbTPaMUKPOAJIEMEHTHL. Boga u €€ pomnp
KaK pacTBOPHUTENS, peareHTa, y4yacTHE B CTPYKTYPUPOBAHUHU KIETKH, TEIJIOPETYIISLNH.
MunepasbHble BellecTBa KJIETKU, UX Ouosornyeckas poiib. Pojib KATHOHOB U aHMOHOB B KJIETKE.

Opranndeckue BellecTBa KIETKU. buosmorndyeckue noiaumepsl. benkn. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpyKTyphl OenKoBOW Mousiekynbl. llepBuunas cTpykTypa Oenka, menTHIHAS
CBsI3b. BTOpmyHas, TpeTwuHas, deTBepTUYHAs CTPYKTyphl. JleHatyparus. CBoiicTBa OEIKOB.
Knaccudukanus 6enxoB. bruonornueckune GpyHKimun 6enkoB. [lpuonui.

VYrneBoabl. MoHOcCaxapuabl, JUCaXapHbl, OIUTrOCaxapuabl M Toiucaxapuabl. OOmui
IUIaH CTPOEHUs U (U3MKO-XMMHUYECKHE CBOMCTBa YIiieBo0oB. buonorndeckue ¢GyHKIUU
YTJIEBO/IOB.

Jlununel.  T'uppodunbHo-ruapopoOHBle  cBoiictBa.  Kiaccudukanus — aunuiaos.
Tpurnuuepuasl, Gochonunuabl, BOCKH, cTepouibl. buonornueckue GpyHkuuu aunuaos. O6mue
CBOMCTBa OHMONOTMYECKMX MeMOpaH — TEKy4YecTh, CIOCOOHOCTh K CaMO3aMBIKaHUIO,
MOJTyIPOHUIIAEMOCTb.

Hyxneunoseie kucnotsl. JIHK u PHK. Crpoenne HyknenHoBbIX KucioT. HykneoTumasl.
[Tpunnun kommementapHoctu. IlpaBuno Yapradda. Crpykrypa JIHK — nBoitHas criupaiib.
Mecronaxoxnaenue u 6nonornueckue pynkunu JHK. Buast PHK. @ynkunu PHK B kietke.

Crtpoenue moinekyibl AT®. Makpospruueckue cBsizu B Mojekyie AT®. buonorunueckue
¢byakmmn  AT®. BoccTraHOBICHHBIE TMEPEHOCUYMKH, HX (QYHKIIMU B KIeTKe. J[pyeue
Hykneozuompugocgamor  (HTD). CexBenupoBanue  JIHK.  Memoow:  ecenomuxu,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrpykrypHast Ouonorus: OMOXMMHYECKHE W OMO(PU3NYECKHE HCCIECTOBAHUS COCTaBa U
MIPOCTPAHCTBEHHON CTPYKTYypbl OuoMmonekyl. Moodenuposanue cmpykmypsvl u @QyHKYui
buomonexyn u ux komniekcos. Komnvromepnwiii ouzaiin u opeanuueckuti cunmes OUOMONEKYI U
UX HENPUPOOHBIX AHATO208.

JleMoHCcTpanuu

[Toptpetsri: JI. [Tonunr, k. Yorcon, @. Kpuk, M. Yunkunc, P. ®panknun, @. Canrep, C.
IIpy3unep.

Huarpammbl:  «PacnpenesieHMe XUMHYECKHX JJIEMEHTOB B  HEXUBOW MIPUPOIEY,
«Pacrnpenenenne XUMUYECKUX 3JIEMEHTOB B JKMBOW TPUPOJIEY.



Tabmuuel u cxemsl: «llepuognueckas TaOnMMIA XMUMHUYECKHX 3JIEMEHTOB», «CTpoeHue
MOJICKYJIBI BOABI», «BemectBa B coctaBe opraHu3amMoB», «CTpoeHHE MOJEKYIBI OeKay,
«CTpyKTypbl OenKoBOW MOJEKyNb», «CTpoeHHEe MOJIEKYJd YrieBoAoB», «CTpoeHUE MOJEKYI
mununoBy, «HyknenHoBble Kucinote», «Ctpoenue mosekyibl ATO».

Ob6opynoBaHue: XUMHUYECKas OCy1a 1 000py10BaHHE.

JlabopaTropnasi padora «OOHapykeHHE OETKOB C MTOMOIIbI0 KAYECTBEHHBIX PEAKITHII.

Jla6opaTopnas pa6ora «lccrenoBanne HyKJIEMHOBBIX KUCIOT, BBIJICJICHHBIX U3 KIETOK
pa3IMYHBIX OPTAaHU3MOBY.

Tema 5. Ctpoenune u GyHKINH KIETKH

Tumbel KIETOK: dyKapHOTHUeCKass W mpokapuorudeckas. CTpyKTypHO-(yHKIHOHAIbHBIC
00pa3oBaHMs KIETKH.

Crpoenue mnpokapuoTHUecKod KieTkH. KietouHas cTeHka Oaktepuii M apxei.
Oco0eHHOCTH CTPOEHUs TeTepoTpodHOI U aBTOTPO(HON MPOKAPUOTHUYECKUX KIETOK. MecTo u
POJIb MPOKAPHOT B OMOIIEHO3aX.

Crpoenue U PyHKIIMOHUPOBAHHE DYKAPUOTHYECKON KieTkH. [lnazmarnueckas memOpaHa
(mnazmanemma). CrTpykTypa Iia3MaThdeckoil MemOpaHbl. TpaHCHOPT BeIIECTB 4Yepe3
IUIa3MaTHYECKyI0 MeMOpaHy: maccUBHBIN (muddysus, obneru€nHas nudp¢ys3us), aKTUBHBINA
(mepBUYHBIA W BTOPUYHBIN aKkTUBHBINA TpaHcnopt). [lomynponuraemocts memOpansl. PabGora
HaTPHUI-KaJIMEBOTO HAcOoca. DHIOIMTO3: MTUHOIKMTO3, Paronutos. Dx301uTo3. Kierounas cTeHka.
CrtpykTypa u QyHKIUU KJIETOYHON CTEHKH pacTEeHUi, TpuOOB.

Hurorumazma. [uto3zons. Lurockener. [IBwkeHue mutoriazmbl. OpraHOWABI KIIETKH.
OnHomMeMOpaHHbIe OpraHOMIBI KJIETKHU: 3HAoIIazMarndeckas cetb (DIIC), ammapart ['osnbmku,
JN30COMBI, UX CTpoeHHE W (GYHKIUHU. B3auMoCBS3b OHOMEMOpPAaHHBIX OPraHOUIOB KIIETKH.
CtpoeHue TrpaHyJIIpHOTO peTukyinyma. Mexanusm wuanpasnenuss oenkos 6 JIIIC. Cuntes
pactBopuMbIX  OenkoB. CHHTe3  KJIETOYHBIX  MeMOpaH. [mankuii  (arpaHyJisipHbII)
sHAOIUIa3MaTHUecKuil petukyinyM. CekpetopHast ¢pyHkuus anmnaparta ['ompmxu. Moouguxayus
benxos 6 annapame I onvoocu. Copmuposxa 6enkos 6 annapame I'onv0dcu. TpaHCTIOPT BEUIECTB
B KJeTke. Bakyonu pactutenbHbiX KieTok. Kiierounslii cok. Typrop.

[TomyaBTOHOMHBIE OPraHOM/ABI KJIETKU: MHUTOXOHJAPHH, IUIACTHIBL. [Ipoucxoocoenue
mumoxonoputi u naacmud. Cumbdbuocenes (K.C. Mepeosckosckuil, JI. Mapeynuc). CtpoeHue u
GYHKIIMM  MUTOXOHApUA W miactul. llepBuuHble, BTOpPUYHBIE U CJOXKHBIC TIJIACTH]IBI
(OTOCUHTE3UPYIOUINX JYKAPUOT. XJIOPOIUIACTBI, XPOMOIUIACTHI, JIEHKOIUIACTHI ~ BBICIIHUX
pacTeHuN.

HememOpannbie opranouas! kinetku CtpoeHue u (yHKIMU HEMEMOpPAHHBIX OPraHOHU/IOB
KiIeTku. PubGocombl.  Ilpomesicymounvie  unamenmol. MuxpomiaMeHTsl. AxmuHossie
Mukpogpunamenmsi. MBIIIEUHbIE KICTKU. AKMUHOBbIE KOMNOHEHMbl HEMbIUEYHbIX KAEmOK.
MukpotpyOouku. Knertounsnii mentp. CTpoeHWe W JBUKEHHE KIYTHMKOB M pPECHHYEK.
MukpoTpyOouku nuToruia3Mel. Llentpuons. benku, accoyuuposantnvle ¢ MUKpoguiamenmamu u
Mmuxpompyboukamu. Momophwie benxu.

Anpo. OGonouka sApa, XPOMATHH, KApUOILUIA3Ma, SAPBIINIKU, UX CTPOeHHE U (DYHKIIUU.
Snepublii 6enkoBbIi MaTpHuKC. [IpocTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B HHTEp(hazHOM
anpe. Jyxpomamun u 2emepoxpomamur. belKu XpoMaTWHa — TUCTOHBL. JuHamuxa s0epHou
0001104KU 8 Mumose. foepHulil mpancnopm.

Knetounsie  BkmtoueHusi. CpaBHHTENbHAs  XapaKTEpUCTUKAa  KIETOK  JYKapHOT
(pacTUTENbHOM, KUBOTHOM, TPUOHOI).

JleMoHCcTpaL Ul



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

Tabmuubr u cxembl: «CTpoeHHE SYKApUOTHUECKOW KIETKW», «CTpoeHue KUBOTHOM
KIeTKn», «CTpoeHHe pacTUTENbHON KileTkn», «CTpoeHne MUTOXOHIpUNy, «SAapoy», «CtpoeHue
MPOKAPUOTUYECKOUN KICTKUY.

Ob6opynoBaHue: CBETOBOM MHKPOCKOI, MHUKPOIpPENapaThl PacTUTENBHBIX, >KUBOTHBIX
KJIETOK, MUKpOIpenaparbl 0aKTepUaIbHbIX KJIETOK.

JlabGopaTtopnas padora «/3yueHne CTpOeHHS KIETOK Pa3IuYHbIX OPraHU3MOBY.

IIpakTHyeckas padora «/3ydeHne CBONCTB KJIETOYHON MEMOpaHBD».

JlabopaTopHas padora «VccnenoBanue 1uiasmonusa M ACIUIa3MOJIM3a B PACTUTEIBHBIX
KJIIETKaxX».

IIpakTHyeckas padora «l3ydyeHue ABHKEHUS TUTOIIA3Mbl B PACTUTEIBHBIX KIETKaX».

Tema 6. O0MeH BelecTB U NpeBpalieHue JHEPIUH B KJIeTKe

AccuMMIAIMS ¥ AUCCUMWIALUS — JIBE CTOPOHBI MeTabonu3ma. Tumsl oOMeHa BElIeCTB:
aBTOTpOGHBIA M  reTepoTpodHBIA. YyacTHe KHUCIOpOAa B  OOMEHHBIX  HpoIleccax.
DHepreTudeckoe obOecneyeHre KIeTKu: mnpespamenne AT® B 0OMEHHBIX IIpoleccax.
depMeHTaTHBHBIM XapakTep peakluil KIeToyHoro meradbonu3ma. PepMeHThI, X CTPOCHHE,
cBoiicTBa W MexaHu3M aeucTBus. Kodepmentsl. Otinuuusi (epMEHTOB OT HEOPTraHMYECKHX
KaTalm3aTopoB.  belKu-akTuBaTOpsl W OCIKU-UHTHOUTOPHL.  3aBUCHMOCTb  CKOPOCTH
(hepMEHTATUBHBIX PEAKIUil OT Pa3IuYHBIX (DaKTOPOB.

IlepBUUHBI CHHTE3 OpraHMYECKHUX BellecTB B KieTke. dortocuHTe3. AHOKCUCEHHbIN U
oKcuceHuvlll  omocunmes 'y oaxmeputi. Ceemocobuparowue nueMeHmvl U NUSMEHMbl
peaxkyuonHoz2o yenmpa. Ponb xmopomnactoB B nponecce (ortocuHTe3a. CBeToBas U TEMHOBas
dazpl. @omoovixanue, Cs., C4. u CAM-munvt pomocunmesa. IIpogyKTUBHOCTh (DOTOCHHTE3A.
Brnusinue paznudnbix pakTopoB Ha CKOPOCTh POTOCHHTE3a. 3HaUeHHEe (POTOCUHTE3A.

XemocuHTe3.  Pa3zHooOpa3we  OpraHM3MOB-XEMOCHHTETHUKOB:  HUTPHPHUIHPYIOIIHE
OakTepuu, xene300aKkTepun, cepodaKkTepru, BOAOPOIHbIE OaKkTepun. 3HaUeHHE XEMOCHHTE3A.

AHaspobHble opraHu3Mbl. Buasl Opoxxenus. [IpoaykTsl OpokeHUs U MX MCIIOJIb30BaHHE
YeNOBEKOM. AHa’pOOHBIE MUKPOOPTaHU3MBI KaK OOBEKThl OMOTEXHOJOTHH M BO30YIUTENTU
OosesHeil.

AspoOHBIE OpraHu3Mbl. JTambl YHEPreTHYECKOro oOMeHa. [loAroToBUTENBHBIN HTaIl.
['mukonu3 — 6eCKUCIOPOAHOE paCUIeTNIEHUE TIIOKO3HI.

buonoruueckoe okucieHue, Wik KIETOYHOE JbIXxaHue. Poib MUTOXOHApUI B Mpoleccax
Ouonoruueckoro okucieHus. Lukmmueckue peakiun. OxucnurensHoe (ochopuanpoBaHue.
Onepeuss membpannozo epaouenma npomonos. Cummes ATD: paboma npomownnot ATD-
cunmasel. llpeuMymiectBa a’poOHOTO MmyTH OOMEHa BEIHIECTB TEpel aHadPOOHBIM.
O} PeKTUBHOCTH IHEPTreTHIECKOT0 0OMEHa.

JleMoHCcTpanun

[Toprpetsr: x. [Ipuctiu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapar, I1.
Muruenn, I'. A. 3aBap3uH.

Tabmuuel 1 cxembl: «PoTocHHTE3», «IJHEpreTudeckuii oomen», «buocunres Oenkay,
«Ctpoenue pepmeHTay, «XeMOCHHTE3.

Ob6opynoBaHue: CBETOBOM MHKPOCKOII, 000PYJOBaHUE JIJIsl IPUTOTOBJICHUS IOCTOSTHHBIX U
BPEMEHHBIX MUKPOIPENapaToB.

JlaGopaTtopHasa pabora «V3yuyeHue KaTaJIUTUYECKONW aKTUBHOCTH (epMeHTOB (Ha
IpUMEpE aMUJIa3bl I KaTanasbl)».



JlaGopaTtopnass pa6Gora «M3yueHue (QEpMEHTATUBHOTO pACHICTICHUS TEPOKCHUAA
BOJIOPO/Ia B PACTUTEIBHBIX U )KUBOTHBIX KJIETKaX).

JlabopaTropnasi padora «CpaBHEeHHE TIPOLIECCOB (DOTOCMHTE3A U XEMOCHHTE3a.

JlabopaTropnasi padora «CpaBHEHHE TIPOILIECCOB OPOIKEHUS U TBIXAHUS.

Tema 7. Hacnencreennas uHGpopManus U peajau3anus eé B KieTke

Peakuun matpuyHoro cuurtesa. [IpyHITUIT KOMIUVIEMEHTAPHOCTH B PEAKIIUAX MATPUUHOTO
cuHTe3a. Peanmmzanmsi HacineAcTBeHHOM wuH(opManuu. ['eHeTHYecKkWil KOJ, €ro CBOMCTBA.
Tpanckpunuusi — matpuunbiii cuaTe3 PHK. [IpuHIUNB TpaHCKpUNLIMK: KOMIUIEMEHTAPHOCTb,
AHTUNAPAJUIEIBHOCTh, aCUMMETPUYHOCTb. Cospeganue mampuunvix PHK 6 sykapuomuueckoii
knemxe. Hexooupyrowue PHK.

Tpancmsamus u e€ sranbl. Yuactue TpancnoptHeix PHK B GuocuHTese Oenka. YcimoBust
ouocuntesa Oenka. KogupoBanue amuHokucaoT. Posib pubocom B GrocunTese Oemka.

Coepemennvie npedcmagienus o cmpoeruu 2eHos. OpraHuzaiusi TeHoMa y MPOKaApPHOT U
9yKapuoT. Perynsuus akTUBHOCTH I'€HOB y mnpokapuoT. ['mmoreza omepona (. XKakob, XK.
Mano). Monekynapuvle mexaHusmvl dKcnpeccuu 2emog y aykapuom. Ponv xpomamuma 6
peaynayuu pabomsl 2enog. Perymsius o0OMeHHBIX MpolieccoB B KieTke. KieTounslil romeocTas.

Bupychel — HeklleTouHble (OPMBI KU3HU U OOIUTATHBIC Mapa3uThl. CTPOCHHUE MPOCTHIX U
CIIOXHBIX BHPYCOB, pPETPOBHPYCOB, OaktepuodaroB. Kuzuennwii yuxi [[HK-codepoicaujux
supycos, PHK-coodepoicawux supycos, bakmepuogacos. Obpamuas mpanckpunyus, pegepmasad,
uHmezpasa.

Bupycubie 3a0oneBaHHs ueloBeKa, KWUBOTHBIX, pacrenuid. CIINI, COVID-19,
COLIMAJIbHBIE U MEIULIMHCKUE MTPOOIIEMBI.

buoungopmamuka: unmeepayus u ananus 6oavuiux maccusos («bigdata») cmpyxkmyprwvix
buonoeuveckux OauHvix. Hanomexunonoeuu 6 oOuonoeuu u meouyuwe. Ilpoepammupyemvie
@yHxyuu 6enxos. Cnocobwl 00cmasKu 1eKapcms.

JleMoHCcTpaL UK

[Toptpetsi: H. K. Konbuos, /1. 1. IBaHOBCKHiA.

Tabmumbpr w  cxembl: «buocuHTes Oenka», «['eHeTmueckuit koa», «Bupych»,
«baxtepuodarm».

IIpakTHyeckas padora «Co3gaHue MOIETN BUPYyCay.

Tema 8. ZKu3zHeHHBIH UK KJIETKH

Knetounslii numki, ero mepuoisl u perymsuus. Murepdaza u murto3. OcoOeHHOCTH
mpoleccoB, mpotekaronmx B uHTepdase. [logroroka kinetku Kk geneHuto. [IpecuHTeTnyeckuit
(MOCTMUTOTUYECKHI), CUHTETUUECKUH U IOCTCUHTETUYECKUH (MPEMUTOTUYECKUI) MEPUOJIbI
uHTEpdasbl.

Matpuunsiii  cunte3 JIHK —  pemnukanumsa. Ilpunnunsr  permmkanmm — JIHK:
KOMILJIEMEHTAPHOCTb,  MOJYKOHCEPBAaTUBHBI  CUHTE3, aHTUNAPAUIEIbHOCTb. MeXaHu3M
perummkanuu  JIHK.  Xpomocombl. Crpoenne xpomocom. Temomepsl u  Tenomepasa.
XpOMOCOMHBI HA0Op KIETKH — KapuUOTHUI. JIMIUTOMAHBIA M TaluIOWIHBIA HAOOPBI XPOMOCOM.
['omonoruynsie xpomocomsl. [10710BBIE XPOMOCOMBI.

Henenune kinerkn — mMuto3. CTagum MHUTO3a UM MPOUCXOJALIME B HUX MpoIlecchl. THIbI
muTo3a. Kapnokunes u nurokunes. buonornueckoe 3HaueHre MUTO3a.

Perynsuuss MuToThyeckoro mnukia kieTku. I[IporpamMmupyemas kieTtouHas rubenp —
aromnTo3.



KnetouHoe si7po, XpoMocoMBbl, (DYHKIIMOHANEHAS TeHOMUKA. Mexanuzmsl nponughepayuu,
ougpepenyuposxu, cmapenus u eubenu kiemox. «LJugpposasn knemrka» — 6uoungopmamuueckue
Mooenu hyHKYUOHUPOBAHUS KIEMKU.

JleMmoHCcTpauMu

Tabmunpel u cxembl: «KU3HEHHBI UK KIETKW», «MuTo3», «CTpoeHHE XPOMOCOMY,
«Penukanus JJHK».

O6opynoBaHHe: CBETOBOM MHUKPOCKOI, MHUKpompernaparbl: «MUTO3 B KIETKax KOpeuIka
JTyKay.

JlaboparopHasi padora «/3ydyeHne XpoMOCOM Ha TOTOBBIX MUKPOITpEnapaTax».

JladopaTopnas padora «HaOnroneHne MuTO3a B KIETKAaX KOHYMKA KOpEIIKa Jiyka (Ha
TOTOBBIX MUKpPOIIpernapaTax).

Tema 9. Ctpoenue u GyHKIMH OPraHU3MOB

buonornueckoe  paszHooOpazue  opraHu3moB.  OTHOKJIETOYHBIE,  KOJIOHHAIbHEIE,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOEHUS U KUZHEACITEIbHOCTH OJHOKJIETOYHBIX Oopranu3moB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJHOKIETOYHBIE BOJIOPOCIIH, IpyTrHe IpoTUCTh. KonoHuanbHbIe
OpTaHU3MBL.

B3auMocCBA3p 4acTeld MHOTOKJIETOYHOTO OpraHu3Ma. TKaHu, OpraHbl U CUCTEMBI OPraHOB.
Opranusm Kak enuHoe menoe. ['omeocras.

Tkanu pacrenuii. Tumel pacTUTENBHBIX TKaHeW: o0OpazoBaTeNbHAs, MOKPOBHAs,
MPOBOJISINASI, OCHOBHAs, MexaHmueckas. OCOOCHHOCTH CTPOCHUs, (DYHKIUN W PaACIIOIOKEHUS
TKaHEW B OpraHax pacTEHHIl.

TkaHM JKUBOTHBIX H  4Ye€JOBEKAa. THWIBI JKUBOTHBIX TKaHEW: SIUTEIUATbHA,
COeIMHUTEINIbHAsA, MbllIeuHasi, HepBHas. OCOOCHHOCTH CTpOeHUs, (PYHKIMI U PaCHOJIOKEHUS
TKaHel B opraHax >KUBOTHBIX U YEJIOBEKa.

Opransl. BereratuBHbie U TeHEPATHBHBIE OpraHbl pacTeHUil. OpraHbl U CUCTEMBI OPTraHOB
JKUBOTHBIX U 4YesioBeKka. DyHKIIMU OPraHOB M CHCTEM OPTaHOB.

Omopa Tena opranusmoB. Kapkac pacrenmili. Ckenersl  OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX KUBOTHBIX. Hapy>kHbIl U BHyTpeHHUH ckeneT. CTpoeHUe U TUIIbl COSAUHEHUS
KOCTEH.

JIBukeHre OpraHu3MoB. JIBWKEHHE OJHOKJIETOYHBIX OpraHu3MoB: amEOOHMIHOE,
JKTYTUKOBOE, pECHUYHOE. JIBW)KEHHE MHOIOKJIETOYHBIX pPACTEHUI: TpPONU3Mbl M HACTHH.
JIBuKeHre MHOTOKJICTOYHBIX )KUBOTHBIX M U€JIOBEKa: MbIlieuHast cuctema. Pednexc. CkeneTHbie
MBIIIIIBI ¥ UX paborTa.

Iluranue opranusmoB. IloryomieHne BOJbI, YIIEKUCIOTO ra3a U MUHEPAIbHBIX BEIIECTB
pacteHusiMu. [lutaHue >KUBOTHBIX. BHYTpUIIONOCTHOE M BHYTPHUKJIETOYHOE MHILIEBApECHHUE.
[luraHre MO3BOHOYHBIX XKMBOTHBIX. OTAENbI MHUIIEBAPUTENBHOTO TpakTta. [IuiieBapuTenbHbIE
skenesbl. [lumeBapurenbHas cuctemMa uyeaoBeka.

Hpixanue opranu3mMoB. [[pixanue pacrenuid. /[pixanue >xuBoTHBIX. Juddy3us ra3oB yepes
MOBEPXHOCTh KIeTKU. KokHoe apixanue. JlprxarenpHas MOBEPXHOCTh. KaGepHoe U NEroyHoe
JbIXaHue. JlpIxaHue MO3BOHOYHBIX YWBOTHBIX M YEJIOBEKAa. BOJIOIMOHHOE YCIOKHEHUE
CTpPOCHHUsI JIETKUX IMO3BOHOYHBIX >KMBOTHBIX. JlpIXxaTenapHasi cucTeMa uyesloBeKa. MexaHu3m
BEHTWISILIMK JIETKUX Y NMITUI U MIIEKONUTaOmMX. Perynsauus npixanus. [[pixaTenbHble 00bEMBI.

TpaHcnopT BelIeCTB y OpPraHu3MOB. TpaHCHOpPTHbIE cUCTeMbl pacteHuil. TpaHcmnopT
BEIIECTB Y JKUBOTHBIX. KpoBeHocHass cuctemMa u e€ opranbl. KpoBeHOcHass cucTema
MO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepjlle, KPOBEHOCHBIE COCYyABbl M KpoBb. Kpyru



KpOBOOOpAIlleHUsl.  DBOJIIOLMOHHBIE  YCIOXKHEHUS  CTPOCHHS  KPOBEHOCHOH  CHCTEMBI
MO3BOHOYHBIX )KUBOTHBIX. PaboTa cepaua u e€ perynanus.

Beigenenne y opranusmMoB. BeineneHue y pacteHuil. BeineneHue 'y  KMBOTHBIX.
CokparutenbHble Bakyoid. Opranbl BbineneHus. @PunbTpanus, cekpeuuss U oOpaTHOe
BCAChIBaHME KaK MEXaHMU3MbI pa0OThl OPraHoB BblAeTIeHUS. CBs3b MOJOCTH Tella ¢ KPOBEHOCHOM
Y BBIICIUTEIBHON CUCTEMaMHU. BplieneHne y MO3BOHOYHBIX XKMBOTHBIX M 4YesoBeka. [loukm.
Crpoenue u pyHKUMOHUpOBaHKE HeppoHa. OOpa3zoBaHNE MOYH y YEIIOBEKa.

3ammra y OpraHu3MoB. 3alUTa y OJHOKJIETOYHBIX OpraHu3moB. Cropsl OakTepuit U
LIMCTHI MPOCTEUIINX. 3aIUTa Yy MHOTOKJIETOUHBIX pacTteHuil. KyTukyna. CpencrBa nacCuBHOM U
XUMHYECKOM 3alUThl. DUTOHIUIBI.

3amuTa y MHOTOKJIETOYHBIX )KUBOTHBIX. [IOKPOBBI M MX IPOM3BOAHBIE. 3aLIUTA OpraHU3Ma
or Oone3Heil. MMMmyHHas cuctema uesnoBeka. KIETOUHBI M TyMOpajJbHBIH HMMYHHUTET.
Bpoxnéuubslii ©  npHOOpeTEHHBIM  crenupUUecKuii HMMMYHUTET. TeopHus KJIOHAJIbHO-
cenexktuBHoro umMmmynurera (I1. Dpaux, ®@. M. bepner, C. Tonerasa). BocnanurenbHble OTBETHI
opranu3MoB. Poiib BpoKJIEHHOr0 MMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00J1€BaHHH.

Pa3npaxuMoCTh M peryjisaus y OpraHu3MoB. Pas3apaXumMocTb y OJHOKIIETOYHBIX
opranu3moB. Takcucel. PazgpaxxumocTs U perynsauus y pacteHuil. PocToBble BemiecTsa U Ux
3Ha4YCHHUE.

HepBHas cucrema u pediaekTopHas peryisnus y >XKUBOTHbIX. HepBHas cucrema u eé
OTJENbl. ODBOJIIOLIMOHHOE YCJIOKHEHHE CTPOEHUS HEPBHOM CHUCTEMBI y KXHUBOTHBIX. OTxaemsl
TOJIOBHOTO MO3Ta TO3BOHOYHBIX XHBOTHBIX. Peduiekc m pediexropnas ayra. besycnoBHbie u
YCIIOBHBIC PE(IICKCHI.

I'ymopasibHast peryysiss U SHAOKPHHHAs CUCTEMa >XKMBOTHBIX M 4YesoBeka. JKenesbl
OHIOKPUHHOW CHUCTEMBI W HUX TOpMOHBI. JlelicTBHEe TIOpMOHOB. B3auMMOCBA3b HEpPBHOU U
SHIOKPUHHOU cucTeM. [ mmoTtanamo-runodusapHas cuctema.

JleMoHCcTpaL UK

IToptper: U. I1. ITaBnoB.

Tabmuuel u cxembl: «OAHOKIETOYHBIE BOJOPOCIN», «MHOTOKIETOYHBIE BOJOPOCINY,
«bakrepum», «llIpocreiimme», «Opranel LBETKOBBIX pacTeHuil», «CucreMbl OpraHoB
IIO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHEe CTpO€HHME HACEeKOMBIX», «TKaHM pacTeHHiD»,
«Kopuesbie cuctembl», «Ctpoenue ctelOas», «CTpoeHHe JIHUCTOBOM MIacTUHKWY, «TkaHU
KUBOTHBIX», «Ckener 4venmoBeka», «llnmeBapurenpHas cucrema», «KpoBeHOCHas cucremay,
«/pixatenbHas cucreMa», «HepBHas cucrema», «Koxa», «MbplleyHas cuctemay,
«BbioenurenbHas cucreMa», « DQHIOKpUHHAsA cucremay, «CtpoeHue Mplbl»y, «MMMyHUTETY,
«Kumeunononoctuele», «Cxema nuTaHus pacTeHU», «KpOBEHOCHBIE CHCTEMBI ITO3BOHOYHBIX
JKUBOTHBIX», «CTpoenue ruzips», «CTpoeHue IiaHapun», «BHyTpeHHEe CTpOEHHE A0XKIAEBOIO
yepBsi», «HepBHast cucrema pwid», «HepBHas cucrema narymkw», «HepBHas cucrema
npecMblKaromuxcsa», «HepBHasg cucrema nrTuny, «HepBHas cucrtemMa MIIEKONUTAIOLIUXY,
«HepBHas cucrema uenoBekay, «Pediuexcy.

Ob6opynoBaHue: CBETOBOW MHUKPOCKOI, MHKpOINpENapaThl OJHOKIECTOYHBIX OPraHU3MOB,
MUKPOIIpEnapaTbl TKAaHEW, PaKOBUHBI MOJIIIOCKOB, KOJUIEKIIUM HACEKOMBIX, UTTIOKOXKHUX, KUBbIE
HK3EMIUIAPBl KOMHATHBIX PacTEeHHH, repOapuil pacTeHUI pa3HbIX OTIENIOB, BIIAXKHBIE TperapaThl
’KMBOTHBIX, CKEJIEThI IO3BOHOYHBIX, KOJUIEKLIUU OECIIO3BOHOYHBIX KUBOTHBIX, CKEJIET YEJIOBEKA,
o0opyJoBaHHE [UId JEMOHCTPALlMM IMOYBEHHOIO M BO3AYIIHOIO THMTAaHUS PACTEHU,
pacmierieHust Kpaxmana © OenKoB TMoJ JedcTBHEeM (QepMEeHTOB, 00OpyIOBaHWE IS



JIEMOHCTpPALIMH OIIBITOB 110 U3MEPEHUIO KU3HEHHOW EMKOCTH JIETKUX, MEXaHU3Ma JbIXaTEJIbHBIX
JBUKEHHUM, MOJIETIN TOJIOBHOTO MO3Ta Pa3IN4HbIX KUBOTHBIX.

JlabGopaTtopHas padora «/3yueHue TkaHEil paCTCHUI».

JlabGopaTtopnas padora «/3yueHne TKaHeil )KUBOTHBIX).

JlabopaTopHas paGora «/3ydeHne opraHoB LIBETKOBOI'O PACTEHUS.

Tema 10. Pa3mHokeHNe 1 pa3BUTHE OPTaHU3MOB

®opMbl pa3MHOKEHHUSI OpraHM3MOB: Oecronoe (BKIIIoYasi BEreTaTUBHOE) U MOJI0BOE. Bubl
0ecrosoro pa3MHOKEHHS: TIOYKOBAaHHUE, CIIOPYJISILHUS, pparMeHTalus, KIOHUPOBAHHUE.

[TonoBoe pasmHoxkenue. IlonoBeie KkieTkH, unaum ramersl. Meio3. Cranuu Meiio3a.
IToBenenue xpomocoMm B Menose. Kpoccunrosep. bronornyecknii CMbICIH MeHO3a U IIOJIOBOTO
npornecca. Meio3 u ero MecTo B dKHU3HEHHOM ILIMKJIE OPTaHU3MOB.

IIpenzaponpiieBoe  pasButue. lameroreHe3 y KMBOTHBIX. IloyloBBIE  Kene3bl.
OO0pazoBaHue U pa3BUTHE MOJIOBBIX KieTok. CrepmaTtoreHe3 u ooreHe3. CTpoeHHE MOJOBBIX
KJIETOK.

OmogoTBOpeHHEe U AMOPUOHATIBLHOE Pa3BUTHE >KUBOTHBIX. CrHOCOOBI OMIIOJIOTBOPEHUS:
Hapy»Hoe, BHyTpeHHee. [lapTeHorenes.

WNunuBuayanbHOE pa3BUTHE OPTaHU3MOB (OHTOTEHE3). DMOPHOJIOTHS — HayKa O Pa3BUTUU
opranusMoB. Mopgoeenes — 00Ha u3 enaguwvix npoodiem ambpuonocuu. Konyenyus mopgozenos
u mooenu mopgoeeneza. Ctanuu >MOpHUOTEHE3a )KUBOTHBIX (Ha IpUMEpE JIATYIIKH). J[pobieHue.
Tunsl apobnenus. [emepmunuposanuoe u Hedepmunupoganuoe opodnenue. bnacmyna, muno
onacmyn. OCOOEHHOCTH IPOOJICHUST MIICKONMHUTAIOIIUX. 3apPOJIBIIIEBhIE JTUCTKH (TACTPYJISIIHS).
3akjiaJlka OpraHoB W TKAaHEH W3 3apOJbIIIEBbIX JIUCTKOB. B3anMHOE BIMSHUE 4YacTel
Pa3BUBAIOIIETOCS 3apojbliia (dIMOpHOHANBHAS MHIYKIMS). 3akjiajka IUlaHa CTPOSHUS
JKUBOTHOTO KaK pe3yibTaT HEpapXUYeCKUX B3aMMOJEWUCTBHM reHoB. BuusHue Ha
SMOPHOHAIEHOE Pa3BUTHE PA3TMYHBIX (DAKTOPOB OKPYKAIOLIEH CpeIbl.

Poct u pa3Butue xuBOTHBIX. llocTomMOpuonanpHbIi mnepuof. IIpsmMoe u Hempsimoe
pazsutue. PasButue ¢ meramopdo3om y OECMO3BOHOYHBIX W TIO3BOHOYHBIX JKUBOTHBIX.
buonornueckoe 3HaueHuEe NPSIMOrO0 W HEMPSIMOTO Pa3BUTHUS, UX PACHPOCTPAHEHUE B MPHUPOIE.
Tunel pocta >XUBOTHBIX. akTOpbl pPEryJsIIUM pPOCTa KUBOTHBIX U denoBeka. Craguu
MOCTAIMOPHUOHAJIBHOTO DPA3BUTHS Y JKMBOTHBIX M uesnoBeka. [lepmosibl OHTOreHe3a dYelloBeKa.
Crapenue U cMepTh Kak OMOJIOrHYECKUEe MPOIECCHI.

Pa3smuoxkenne u pasButue pacteHui. ['amerodutr m cnopodput. Meio3 B KU3HEHHOM
mukine pacreHuil. OOpaszoBaHue cmop B Iporecce Meiosza. ['ameToreHes y pacTeHH.
Om1og0TBOpEHHE M pa3BUTHE PACTUTENIBHBIX OpPraHu3MoB. JI[BOWHOE OIUIOJOTBOPEHHUE Y
[[BETKOBBIX pacteHuii. OOpa3oBaHue U Pa3BUTUE CEMEHHU.

MexaHn3Mbl PETyJIsLUU OHTOTE€HE3a Y PACTEHUM U )KUBOTHBIX.

JleMoHCcTpanun

[Toptpetsr: C. I'. HaBamun, X. llIneman.

Tabmunpl 1 cxembl: «BereratuBHOE pazMHOKeHUE», « TUIBI OECIONOr0 pPa3sMHONKEHUS,
«Pa3MHOXXEHHE XJIaMHJIOMOHa/bl», «Pa3MHOXKeHHE »HBIIIeHBbI», «Pa3MHOXEHHEe TUApPb,
«Meiio3», «Xpomocomsl», «l'amertorenes», «CTpoeHHE SHIEKIETKM U CIEPMaTO30UAd»,
«OcHOBHBIE cTaauMu OHTOreHes3a», «lIpsimoe u Hempsimoe pas3BuTHe», «Pa3BuTHe Malickoro
Kykan, «Pazsurue capanum», «Pa3Butue narymkn», «/{BoOMHOE OIUIOJOTBOPEHHUE Y LBETKOBBIX
pacteHui», «CTpoeHHEe CEeMsIH OJHOIOJBHBIX U ABYAOJBHBIX pacTeHUN», «KU3HEHHBIN LUK
MOPCKOM  KamyCTbl», <«OKW3HEHHBIM IUKI MXa», <OKM3HEHHBIM IUKI IAIOPOTHUKAY,
«OKM3HEHHBIN LUK COCHBI».



O6opynoBaHue: CBETOBONH MHUKPOCKOII, MUKPOIIPENapaThl sSIMIIEKIETOK U CIIEPMAaTO30UI0B,
Mozienb «L{uKIT pa3BUTHS JIATYIIKIWY.

JlaGopaTtopnass pabora «l3yueHne CTpPOEHHS TIOJIOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax».

IIpakTHyeckas padora «BbIsIBI€HHE NPU3HAKOB CXOJCTBA 3apOJBILIEH IMO3BOHOYHBIX
JKUBOTHBIX).

JlabopaTtopnas padora «CTpoeHre OpraHOB Pa3MHOKEHHUS BBICIIIMX PACTCHUI.

Tema 11. I'eneTnka — HAyKa 0 HACJIeICTBEHHOCTH M H3MEHYMBOCTH OPraHU3MOB

Wcropusi cTaHOBIEHHMS M Pa3BUTHS T'€HETHKH Kak Hayku. PabGoter I'. Mengens, I'. ne
®puza, T. Moprana. Posip oredecTBEeHHbIX Y4YE€HBIX B pa3BuUTHM TeHeTtuku. Paborsr H. K.
Konbmona, H. Y. Basunosa, A. H. benozepckoro, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodeera-Pecosckoro.

OCHOBHBIE T€HETUYECKUE TIOHATHS U CUMBOJIBI. | OMOJIOTHYHBIE XPOMOCOMBI, aJlIEIbHBIE
IEHbl, aJbTEPHATUBHBIE IPU3HAKH, JOMMHAHTHBIM M PELIECCUBHBI NPU3HAK, TOMO3MIOTA,
reTepo3UroTa, 4YUCTas JIUHMS, TUOpHUabl, reHoTHl, (eHorun. OCHOBHBIE METOJbl I'C€HETUKU:
rUOPUI0TOTMYECKHH, IUTOJIOTHYECKUNA, MOJIEKYISIPHO-T€HETHYECKHIA.

JleMoHCcTpanuu

[Toptpetsr: I'. Mengens, I'. ne @pus, T. Mopran, H. K. Konsuos, H. 1. Basunos, A. H.
benozepckuii, I'. [[. Kaprieuenko, 0. A. @ununuenko, H. B. TumodeeB-PecoBckuii.

Tabnuie! u cxembl: «MeTobl TeHETUKI», «CXeMbI CKpEeIIUBaHUS.

JlaGopaTopHas padora «/po3odunina kak 00BEKT FTeHETUYECKUX HCCIETOBAHUI.

Tema 12. 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH

MounoruOpunnoe ckpeuiBanue. IlepBeiii 3akoH Menzaens — 3akoH eAuMHOOOpas3us
rubpuoB nepBoro nokosneHus. IlpaBuio nomuHupoBaHus. BTopoil 3akoH Menaens — 3akoH
pacuiernyieHus npu3HakoB. L{uTonoruueckue 0CHOBBI MOHOTHOPUAHOTO CKpenMBaHus. [ unoresa
YUCTOTHI FaMeET.

AHanmuzupyromee — ckpemyBaHue.  [IpoMexyTouHBI ~ XapakTep  HaclleOBaHMS.
Pacmiennienue npu3HaKkoB IIPYU HEMOJIHOM IOMUHUPOBaHUM.
Jurubpunnoe ckpemuBanue. Tpetwilt 3akoH MeHaens — 3aKOH HE3aBUCHMOIO

HacJIeJOBaHMsI MPU3HAKOB. LuTomornueckre 0OCHOBBI AUTHOPUIHOTO CKPEIIMBAHMUS.

CueruieHHoe HacnenoBanue npusHakoB. Pabotel T. Moprana. CrenseHHoe Haciae10BaHNe
T€HOB, HAPYILIECHUE CLECIUICHUS MEXly TeHaMH. XPOMOCOMHAsl TEOPUs HACJIEACTBEHHOCTH.

I'eneruka mona. XpoOMOCOMHBIM MEXaHU3M OIPEAEICHUS I0J1Ia. AyTOCOMBI M IIOJIOBBIE
XpOMOCOMBI. ['OMOrameTHBlii M TreTeporaMeTHBIM MOJ. [eHeTuyeckas CTPYKTypa IOJIOBBIX
xpomocoM. HacnenoBanne npu3HaKoB, CHEIVIEHHBIX € TIOJIOM.

I'enorun kak wnenoctHas cucrema. llnelorponuss — MHOMKECTBEHHOE [EHCTBHUE TI'€HA.
MHoxecTBEHHBIH ayulenu3M. B3aumoneicTBue HeauleNbHbIX T'eHOB. KOMIIJIEMEHTapHOCTS.
Onucras. [lonumepust.

I'eHeTMYeCKUII KOHTPOJb pPa3BUTUSA PACTEHUM, JXUBOTHBIX M YEJIOBEKAa, a TaKKe
(U3UOJIOTMUYECKUX TMPOIECCOB, TMOBEACHUSA W KOTHUTHUBHBIX (yHKuuH. ['eHeTmueckue
MEXaHU3Mbl CUMOMOT€HE3a, MEXaHU3Mbl B3aMMOJAEUCTBUS «XO3SIMH — MapasuT» U «XO35IMH —
MUKpoOHOM». ['eHeTHuecKkne aclieKThl KOHTPOJIS U M3MEHEHUS HAClIeACTBEHHON MH(pOpMAaIK B
MTOKOJICHUSIX KJIIETOK M OPTaHU3MOB.

JleMoHCTpaL Ul

IToptpetsr: I'. Menaens, T. Mopran.



Tabmuuel u cxemsl: «llepBblii U BTOpoil 3akoHbI MeHaens», « Tpetuii 3axkon Menaens»,
«AHanu3upylollee ckpenyBanuey», «HenoaHoe nomuHupoBanue», « CLEIIEHHOE Haclel0BaHUE
MPU3HAKOB Y Apo3oduibhy, «I'eneTuka nonay, «Kapuorun yenosekay, «Kapuotun apo30Quisy,
«Kapuotun ntuis», « MHOKECTBEHHBIN ajieaIn3M», « B3anmoelicTBre reHoBY.

Ob6opynoBaHue: MOJENb sl JeMOHCTpPAllMi 3aKOHOB €IMHO00pa3usi rHOpHUIOB MEPBOTO
MIOKOJICHUSI M PACIICIUICHUS INPU3HAKOB, MOJEIb Ul JEMOHCTPALMM 3aKOHA HE3aBUCHUMOIO
HACJIEJ0BAHUS MMPU3HAKOB, MOJENb JUIsl JEMOHCTPALMH CUEIJIEHHOTO HACIEA0OBaHUs PU3HAKOB,
CBETOBOM MUKPOCKOI, MUKpompenapart: «Jpo3odumnay.

IIpakTuyeckas padora «l3yueHue pe3ylnbTaTOB MOHOTHOPUIHOTO CKPEIIMBAHUS Y
O30 UIBI».

IIpakTuueckass padora «l3ydyeHue pe3yabTaTOB IUTHOPHIHOTO CKPEUIUBAHUS Y
IpO30(UITBD).

Tema 13. 3aKoHOMEpPHOCTH H3MEHYHBOCTH

B3aumoneiictBue reHotuna u cpeabl npu (GopMupoBaHHM (eHOTHNA. VI3MEHUYHMBOCTH
npu3HakoB. KayecTBEHHbIE W KOJMYECTBEHHbIE MPU3HAKH. Buasl HM3MEHYMBOCTH:
HEHACJIEJACTBEHHAs U HACJIEICTBEHHASI.

MoaudukannonHas U3MEHYHBOCTb. Poib cpeapl B GOpPMHPOBAHUM MOIU(PHKAITMOHHOMN
n3MeHunBocTd. Hopma peakunu npusHaka. Bapuannonssiii psx ¥ BapuanuoHHas kpusas (B.
HNoranncen). CroiicTBa MOAM(PUKAIIMOHHONW W3MEHYUBOCTH.

I'enotunuueckass u3MeHUYUBOCTh. (CBOWCTBA TE€HOTUIIMYECKOW W3MEHUYMBOCTH. Bubl
TFeHOTUIINYECKON U3MEHYMBOCTU: KOMOMHATHBHAS, MyTallUOHHAs!.

KoMOnHaTiBHas M3MEHUYMBOCTh. Meii03 M MOJOBOM MPOIECC — OCHOBA KOMOMHATHUBHOM
M3MEHYUBOCTU. Posib KOMOMHATUBHOM U3MEHUYUBOCTH B CO3JaHUH I'€HETHYECKOI0 pa3HO00pa3us
B [Ipe/ieJIax OJIHOTO BU/IA.

MyTalmonHasi W3MEHYMBOCTb. BHIbl MyTaluid: TE€HHbIE, XPOMOCOMHBIE, TE€HOMHBIE.
CrnoHTaHHbIE W UHAYLUUMPOBAHHbIE MyTalUH. SlAepHble M LMTOIUIA3MATUYECKHWE MYTAlUU.
Comaruueckre W TOJOBbIe MyTanuu. [[puYMHBI BOSHUKHOBEHHS MyTaiuil. MyTareHsl U HX
BIIMSIHUE HA OPraHU3Mbl. 3AKOHOMEPHOCTH MYTAIIMOHHOIO Mpolecca. 3aKOH TOMOJOTHYECKHUX
psanoB B HacienctBeHHod usmeHunBoctu (H.M. Bapuiio). BHesnepHas H3MEHUYMBOCTb U
HACJIEJACTBEHHOCTD.

Onucenemuxa u 3NUSEHOMUKA, POJb INULEHEMUYECKUX (HaKkmopos 6 HACNe008aHuu U
UBMEHYUBOCU (DeHOMUNUYECKUX NPUSHAKO8 ) OP2AHUZMOS.

JleMoHCcTpanun

[Toptpertsr: I'. ne ®pus, B. Moranucen, H. 1. Basuiios.

Tabmumpl U cxembl: «Buasl HM3MEHUHMBOCTHY, «MoAM(HUKAIMOHHAS W3MEHUHUBOCTHY,
«KoMmOnHaTUBHAsT ~ M3MEHYUBOCTEY, «Metio3y, «Omo0TBOpEHUEY, «['eneTnueckue
3a00JIeBaHUs YeNIOBEKay», « BUIbl MyTaluiiy.

OO6opyoBaHue: *uBble W repOapHble 3K3EMIULSIPbl KOMHATHBIX PACTEHWM, PUCYHKHU
(dotorpadun) )KUBOTHBIX C Pa3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlaGopaTopnass pabora «McciaemoBaHue 3aKOHOMEPHOCTEH  MOAU(DUKAIIMOHHON
n3MeH4nBOCTH. [locTpoeHne BapuallMOHHOTO psifa U BApUALIMOHHOW KPUBOW».

IIpakTyeckas padora «MyTanuuu y 1po30¢uibl (Ha TOTOBBIX MUKPOIIPETapaTax).

Tema 14. I'eHeTHKA YeJi0BeKa

Kapuotun uenoBeka. MexayHapogHasi NporpaMMa HCCIEJIOBAHMS T'€HOMa YeJIOBEKa.
Metoapl U3y4eHHs] TEHETUKH YeIOBEKa: Te€HEATOTHUYeCKUH, OJU3HEIOBBIN, IIUTOTCHETUYCCKUN,
HOMYJISIIUOHHO-CTATUCTUUECKUH, MOJIEKYyJIApHO-reHeTuuecKnuidl. COBpPEMEHHOE OIpe/eNIeHne



TE€HOTHIIA: [IOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIUPOBAHUE, B TOM 4yucie ¢ noMouipro I11[P-
aHanuza. HacnencrBennble 3a0oseBanust yenoBeka. ['eHHbIE 1 XpOMOCOMHBIE 00JIE3HU YEJIOBEKA.
bone3Hu ¢ HaciaeACTBEHHOM MPeApacroioKEHHOCThIO. 3HAYEHHWE MEIMIIMHCKONM TE€HETUKH B
MPEeIOTBPAlICcHUH M JICUCHUU TeHETHUYECKUX 3a00JieBaHUN YesnoBeKa. MeauKo-TeHEeTH4YeCcKoe
KOHCYJIbTUpOoBaHue. CTBOJIOBbIE KIETKH. [IOHATHE «TEHETUUECKOTO Ipy3a». DTHUECKHUE aCIIEKThI
UCCJIEJOBaHUM B 00JIaCTH pEAAKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['enetnyeckue (HakTOpbl MOBBIIMIEHHOW YyBCTBUTEIBHOCTH 4YelIOBEKa K (PU3UUYECKOMY U
XUMUYECKOMY 3arps3HCHUIO OKpPY’KalollleW cpeasl. ['eHeTnyeckas MpeapacloaoKeHHOCThb
4eJI0BEKA K MaTOJIOTUSIM.

JleMoHCcTpaL Ul

Tabmunpl u cxembl: «Kapuotun uenoBeka», «MeToAbl U3yUEHHUs] TEHETUKH YEJIOBEKay,
«I'enernueckue 3a00JI€BaHUS YESIOBEKAY.

IIpakTHyeckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHON.

Tema 15. Cesiekuusi OpraHu3mMoB

JoMecTrkanuss U CeJeKUHUs. 3apOXKICHHUE CEJNEKIMU W JoMecThkanuu. Ydyenue H. .
BaBuiosa o LleHTpax mporcxoxaeHus: 1 MHOrooOpa3ust KyJbTYPHBIX pacTeHHi. Ponb cenexkunn
B CO3JaHMM COPTOB pacTeHU U MopoAa KUBOTHbIX. CopT, mopoja, IITaMM. 3aKOH
TOMOJIOTUYECKHUX PSAIOB B HaciueAcTBeHHOM u3MeHunBoctd H. M. BaBuinosa, ero sHauenue nis
CEJICKIIMOHHOM pabOTHI.

Mertonbl cenekimoHHONW paboThl. VIcKyccTBEHHBII 0TOOP: MacCOBBIA M MHIUBUAYabHBIN.
Ortanbl KOMOMHAIIMOHHOW cenekiuu. Mcnbitanue mpousBoAuTesed mo moroMctBy. Otbop 1o
TEHOTUITY C IMOMOIIBIO OLIEHKU (DeHOTUIIa TOTOMCTBA U OTOOP MO T€HOTHUITY C MIOMOIIBIO aHAIN3a
JHK.

HckyccTBeHHBIH MyTareHe3 Kak METOJ CENeKUHMOHHOW paloTel. PamuanuoHHbIl U
XUMUYECKMH MyTareHe3 Kak MCTOYHUK MYyTalud y KyJbTYpPHBIX (OpPM OpraHH3MOB.
Hcnonp30BaHMEe TEHOMHOTO PEIAKTHPOBAHUS W METOJAO0B pekoMOumHaHTHhIX JIHK mmsa
MIOJIyYEHUS] UCXOJHOTO MaTepHralIa JUisl CEJICKLUU.

[Tonyuyenne mnonummonnoB. BHyTpuBuaoBas rtuOpuauzanua. biIU3KOpoACTBEHHOE
CKpelLBaHue, Wi MHOpuIuHT. HepoacTBeHHOE CKpelBaHue, Wid ayTOpuauHr. I'etepos3uc u
ero npuuuHbl. Mcmonb3oBaHue rerepo3uca B cenekiuu. OtaanéHHas ruOpuan3anus.
[Ipeononenne Oecriogusi MEXBHIOBBIX THOpUAOB. JIOCTH)KEHHS CENEKIMUM pPACTEHUH U
JKUBOTHBIX. «3e1€Has pegontoyusy.

CoxpaHeHHE U H3Y4YEHHE T'€HETUYECKHX PECYpCOB KYJIbTYPHBIX PACTEHUH M MX IUKHX
poauyei 11 CO37aHusl HOBBIX COPTOB U I'MOPHUIOB CEIbCKOX03IMCTBEHHBIX KYIbTYp. M3yueHue,
COXpaneHue U YNnpaeieHue 2eHemuyecKUMU pecypcamu celbCKOX03AUCMEEHHbIX U NPOMbICIOBbLX
HCUBOMHBIX 8 YENAX VIYYUEHUS CYUeCMBYIOWUX U CO30aHUS HOBbIX NOPOO, JUHUL U KPOCCO8, 8
MOM Yucie ¢ NPUMEHeHUeM CO8PEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl, Nepedosbix uoel u
nepcneKmuBHbIX MexHoN02U.

JemMoHCcTpauMu

IToprpersr: H. W. Basunos, 1. B. Muuypum, I'. JI. Kapneuenko, II. I1. Jlykssnenxo, b. JI.
Acraypos, H. bopnoyr, /I. K. benses.

Tabmuuer 1 cxembl: «L{eHTpbl TPOMCXOXKACHUS U MHOTOOOpa3us KyJIbTYPHBIX pacTEHUID,
«3aKOH TOMOJIOTMYECKHMX PSJIOB B HACJIEACTBEHHOM HM3MEHYUBOCTH», «METOIbI CENeKINN»,
«Otnanénnas rubpuauzanus», «MyTtareHes».

JlabopaTopHas pabora «/3ydeHue cCOPTOB KyJbTYpHBIX PAaCTEHMH M MOPOJ JOMAIIHUX
YKUBOTHBIX).



JlaboparopHasi padora «/3ydyeHrne METOJOB CEIEKIIUU PACTECHUID.

IIpakTHyeckas padora «lIpuBHuBKa pacTeHUII».

Ikekypeusi «OCHOBHBIE METOJABI M JIOCTHXKEHUSI CEJEKIIMH PACTeHHM U KUBOTHBIX (HA
CEJICKIIMOHHYIO CTaHIUIO, TIEMEHHYIO (pepMy, COPTOUCHBITATEIbHBIA YYacTOK, B TEILTUYHOE
XO03SHCTBO, B JIAOOPATOPHUIO arpOyHUBEPCUTETA WIM HAYYHOT'O LIEHTPA)».

Tema 16. BUoTeXHOJIOTHA M CHHTETHYECKasi OHOJIOTUS

OOBeKThl, HCIONb3yeMble B OHMOTEXHOJOTMHM, — KIETOYHBIE U TKAaHEBBIE KYJbTYpHI,
MHUKPOOPTaHU3MBI, HX XapaKTepUCTHKA. TpaaunuoHHas OWOTEXHOJIOTHSA: XJieOomeueHue,
MOJy4eHHEe KUCIOMOJIOYHBIX MPOIYKTOB, BUHOAenue. Mukpoouonornueckuit cuures. OOBbEKTHI
MUKpOOHOJIOTHYECKUX TeXHOiorui. [IponsBoacTBo Oenka, aMMHOKHCIOT U BATAMHHOB.

Co3maHve  TEXHOJOTMM W MHCTPYMEHTOB  LEJIEHANpPABICHHOTO  W3MEHEHUsS U
KOHCTPYMPOBAHUSI T€HOMOB C LIEJbI0 MOIYYEHHs] OPTaHU3MOB U MX KOMIIOHEHTOB, COAEPIKAIINX
HE BCTpEYaroluecs B Npupoie ONOCHHTETUYECKHE MTYTH.

Kiterounass mHxkeHepus. MeTonsl KynbTypbl KJIETOK M TKAHEW PACTCHUM U JKUBOTHBIX.
Kpuobanku. Comartuueckas ruOpuam3anvs W COMATHYECKUW »MOpuoreHes. lcmonbp3oBaHue
rariouJoB B CENIEKUUU pacTeHuil. [lonyuenue monoxknonanvHuvlx anmumen. Hcnonv3oeanue
MOHOKIOHANbHBIX U NOJUKIOHALHBIX anmumen 6 mMeouyune. VICKyCCTBEHHOE OIIOJOTBOPEHHUE.
PekoHCTpyKIMs SHLEKIETOK M KIOHUPOBAHME >KUBOTHBIX. MeTOJA TpaHCIUIAHTALUK SAEp
KIIETOK. Texuonozuu 0300po6ieHus, KyIbmMUUPOBaHUs U MUKPOKIOHANbHO20 PA3ZMHONMCEHUS
CeNbCKOXO03AUCEEHHBIX KVIbMYD.

XpOMOCOMHAsl U T€HHast MHkKeHepus. VICKyCCTBEHHBIN CUHTE3 I'€Ha U KOHCTPYHpPOBaHUE
pekomOunanTHbIX JIHK. Cozoanue mparnceennvix opeanuzmos. JIOCTHKEHUS U TEPCIIEKTHBBI
XPOMOCOMHOM W TEHHOM WHXXEHEPUU. OKOJOTUYECKHE M ATHUECKHE NpoOJieMbl Te€HHOMN
HUHXEHEPHUH.

Menununckue ouotexunonoruu. [loctrenomuast mudposas menuiuHa. [1IP-auarnocTuka.
MeTa0o0s10MHBIN aHANIN3, FTEHOLIEHTPUUYECKUN aHAJIU3 TPOTEOMa YeI0BeKa JIsl OLEHKHU COCTOSHUS
ero 310poBbs. lcmonb3oBaHWe CTBOJIOBBIX KieTOK. TaprerHas Ttepanusi paka. 3D-
OvomHXeHepusi Iyd pa3paboTKu (PyHIAMEHTAIbHBIX OCHOB MEIUIIMHCKUX TEXHOJOTHUH,
CO3JIaHMsI KOMIUIEKCHBIX TKaHEH CoYeTaHHeM TEeXHOJOTHMi TpEXMEPHOro OMONpPUHTHHra U
ckaddonauHra s peueHus 3a1a4 NepcoHaTN3UPOBAHHON MEAMIIUHBI.

Coznanne BEKTOPHBIX BaKUMH C LEJIbI0 OOecredeHus: KOMOMHMPOBAHHOW 3alllUThl OT
Bo3Oyauteneii OPBU, ycraHoBiIeHHE MOJICKYJISAPHBIX MeXaHU3MOB (yHKnuoHupoBanus PHK-
COJIepKAIX BUPYCOB, BBI3BIBAIOIIMX 0CO00 OMacHbIe 3a00JIeBaHMs YelIOBEKa U )KUBOTHBIX.

JleMoHCcTpaL Ul

Tabmumet u cxembl:  «lcnonp3oBaHME  MHUKPOOPraHM3MOB B MPOMBIIIJICHHOM
IIPOU3BOACTBE, «KileTouHas nHxeHepus», «I'eHHas HHKEHEPU».

JlaGopaTopHas paGora «3yuenre 00bEKTOB OMOTEXHOIOT M.

IIpakTHyeckas padora «lloayyeHrne MOJIOYHOKHUCIBIX IPOAYKTOBY.

IKeKypenst «bUOTeXHONIOTUs — BaKHEeHIIas MPOU3BOIUTENbHAS CHUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTUYECKOE MPOU3BOICTBO)».

11 KUIIACC

Tema 1.3apoxkneHne u pa3sBUTHE IBOJIOLHOHHBIX NIPEACTABJICHUI B 0HOJIOTHH
OpomonmonHas teopust Y. [lapsuna. [Ipeanoceuiku BOSHUKHOBEHUS JapBUHU3Ma. JKu3Hb
Y Hay4Has JaearenbHocTs Y. JlapBuHa.



JBumxymme cuiael 3Bomonuu  BuAoB no Y. JlapBuHy (BbICOKas HMHTEHCHUBHOCTH
pa3MHOXEHHsI OpPraHMW3MOB, HACJIEJCTBEHHAsh H3MEHUMBOCTh, OOpb0a 3a CyIIEeCTBOBaHUE,
€CTECTBEHHBIIN U UCKYCCTBEHHBINH 0TOOD).

Odopmnenue cuaTeTnaeckoit Teopuu sBomronuu (CTD). HeltpanbHast TeopHsi SBOJIIOIUH.
CoBpeMeHHas ABOJIOLMOHHAS OMOJIOTHS. 3HAUEHHE HBOJIOLMOHHON TEOpUH B (HOPMHUPOBAHUU
€CTECTBEHHO-HAY4YHON KapTUHbBI MHpA.

JlemoHCcTpauMu

IToptpersr: Apuctorens, K. JIunnent, XK. b. Jlamapk, O. XK. Cenr-Unep, XK. Krosre, U.
HapsuHn, C. C. Yerepuxos, 1. . IlImansraysen, Ix. Xonzaeitn, J. K. benses.

Tabmuupl u cxembl: «Cucrema >xuBoi npuponsl (o K. Jlunner)», «JlecTHuma *uBbIX
cymectB (mo Jlamapky)», «MexaHu3m ¢GOpPMHPOBAHUS TPHUCIOCOOJICHUN Yy pacTeHud u
XKHUBOTHBIX (110 Jlamapky)», «Kapra-cxema mapuipyta myremectsust H. Jlapsunay», «Haxonxu Y.
HapBuna», «®Popmbl 060pbOBl 3a cymectBoBaHue», «lloponasl romy6eit», «Muoroobpasue
KYJBTYpPHBIX (hopM KamycTbD», «I1opoabl TOMaIHUX KUBOTHBIX», «Cxema 00pa3oBaHUsI HOBBIX
BunoB (mo Y. JapBuny)», «Cxema COOTHOIICHHS ABMXKYIIMX CHUJ IBOJIONUNY», «OCHOBHBIC
MIOJIO’KEHUSI CHHTETUUECKOM TEOPHUH IBOJIIOLIUNY.

Tema 2. Muxkpo3Boaonus 1 eé pe3yJbTaThl

[Tomynsimust kak 3jeMeHTapHas eAuHULA 3BooLMU. COBpEMEHHBIE METOIbl OLEHKU
FEHEeTUYECKOT0 pa3Ho00pa3usl U CTPYKTYphI nomyJsiuil. i3menenue reHodoH1a MOMyISIUH KakK
AJIEMEHTapHOE HBOJIIOLIMOHHOE SBJICHUE. 3aKOH TIeHeTHYecKoro pasHoBecus Jx. Xapau, B.
Baitn6epra.

DneMeHTapHble (AKTOpPHl (IBMIKYIIME CHIIBI) SBOJIONMH. MyYTaIIMOHHBIN MpoOIEeCC.
KombOunatvBHass u3mMeHUHMBOCTh. [[peil) reHoB — ciayyaiiHble HEHamnpaBlIE€HHbIE W3MEHEHUs
yacToT ayuienedl B momymsuusx. O¢pdekT ocHoBarens. IDggexm OYmMuLIoUHO020 20pablUKA.
CHuoiceHue eeHemuuecko2o paznoobpaszus. npudunsl u cireocmeus. Illposenenue s¢hgexma
opeticha 2enos 6 Oonvwux u manvix nonyaayusx. Murpamuu. W3omsamus  mOMySIUi:
reorpaguueckas (IpocTpaHCTBEHHAs ), OMogoruueckas (penpoayKTUBHAs).

EctectBenHbIil 0oTOOp — HampaBisitomuii gaxtop 3Bomouud. DOpMbI €CTECTBEHHOTO
oTOopa: IBHWXKYIIMH, CTaOWIM3HMPYIOUIMHA, paspbiBaromuil (au3pyntuBHblii). [lomoBoit oTdop.
Bo3HUKHOBEHNE U 3BOJIOLUS COLUATBHOIO TOBEIEHUS KUBOTHBIX.

[Tprcnoco0IeHHOCT, OPraHU3MOB KaK pe3ylbTaT MHUKPOIBOMIOLMU. BO3HHKHOBEHHE
MPUCTIOCOONICHNH y opraHu3MoB. Apomopdo3sl U uanoaaanrtanuu. [Ipumeps! npucrnocodneHuit
y opranu3MoB: Mopdonorunueckue, GU3NOIOTHYECKUE, OWOXUMUYECKUE, TOBEICHUECKHUE.
OTHOCUTENBHOCTH MPUCIIOCOOIEHHOCTH OPTraHU3MOB.

Bun, ero xputepuu u cTpykTypa. BumooOpazoBaHue Kak pe3ynbTaT MHKPOIBOJIOIHH.
W3onmsamust — xmoueBoil (akrop BumooOpazoBanus. Ilytm u cmocoObl BHI00Opa3oBaHUs:
alonaTpuueckoe  (reorpauueckoe), CHUMIATPUUECKOe (PKOJIOTUYECKOE), «MTHOBEHHOE»
(monmuruionu3anys, rudpuan3anus). JJMTeTsHOCTh BOJIIOIMOHHBIX MPOIECCOB.

Mexanu3mbl GOpMUPOBAHUS OUOIOTUYECKOTO Pa3HOO0pa3usl.

Ponp o3BOMIOIMOHHON OHOJOrMM B pa3paboTKE HAayYHBIX METOJIOB COXPAaHEHUS
OnopazHooOpazusi. MUKPOIBOIIONMS W KOIBOJIOLMUS IMAapa3suTOB U MX X03s5€B. MexaHM3MbI
(GhOpMUPOBAHUS YCTOWYMBOCTH K aHTHOMOTHKAM M CIIOCOOBI OOPHOBI ¢ HEMl.

JdemMoHCcTpauMu

IToptpetsr: C. C. YetBepukos, O. Maiip.

Tabmuip! 1 cxembl: «MyTallMOHHAs U3MEHYUBOCTHY, «[lonmyIsalnOHHAsI CTPYKTYpa BUIA,
«CxemMa mposiBIeHMs] 3akoHa Xapau—BaitHOepra», «/IBwKymiue CHIBI  3BOJIIOLIMWY,



«OKoJIOTHYEeCKass M30JALUS TMOMyJSIUUKA ceBaHCKOM ¢openny, «I'eorpaduueckas wuzomsanus
JIMCTBEHHHIIBI CHOMPCKOM M JIMCTBEHHUIIBI JaypcKoiy, «IlomysirnoHHbIE BOJHBI YHCICHHOCTH
XHUIIHUKOB U KepTB», «Cxema J[EHCTBUS €CTECTBEHHOro o0TOopa», «PopMbl OOphOBI 3a
CYILIECTBOBaHHE, «MHycTpuanbHbIit MEJIaHU3M», «OKusble HCKOTIaeMbIe»,
«ITokpoBUTENbCTBEHHAs OKpacka MXHUBOTHBIX», «lIpemynpexnaromias oKpacka >XHUBOTHBIX»,
«Duznonoruueckue aaanrauuny, «[IpucnocodbieHHOCTh OPraHU3MOB U €€ OTHOCUTEIBLHOCTHY,
«Kputepun Buma», «Bugsl-nBoiiHukm», «CTpykTypa BuUga B npupoae», «CrocoOsl
BupooOpasoBanus», «l'eorpaduueckoe BumooOpazoBaHHe TPEX  BUAOB  JIAHABIIIEH,
«DKOJIOTHUECKOE BHI000pa3oBaHMe BHUIOB CHHHULY, «llomummonasl pacrenuit», «KamyctHo-
peIeYHBINA THOPHUITY.

OOGopynoBanue: repOapri pacTeHUM, KOJUICKIIMM HACEKOMBIX, Yydesa IMTHUIl U 3BEeper C
IpUMEpaMHu Pa3InYHbIX MPHUCIIOCOONECHHUM, uyyena NTULl U 3Bepeil pa3HbIX BHJOB, repOapuu
pacTeHHi OJIM3KUX BUIO0B, 00Pa30BABIINXCS PA3TMUHBIMU CIIOCOOAMH.

JlabopaTopHasi paGoTa «BblsiBieHE U3MEHUNBOCTH Y 0COO€EH OHOTO BUIAY.

Jlaboparopnasi paGora «lIpucmocobieHuss OpraHu3MOB W HMX OTHOCHUTEIbHAs
EI€CO00Pa3HOCThY.

JlaGopaTopHas pa6ora «CpaBHEHHE BHIOB 110 MOP(OIOTHIECKOMY KPHUTEPHIO».

Tema 3. Makpo3Bo/onus M €€ pe3yJbTaThl

Metop! n3ydeHust MakpodBositonnu. [laneonTonornueckre MeToIbl U3y4eHUs IBOJIOLIUU.
ITepexonnbie GopMbl U GUIOTEHETUYECKHUE PSIbI OPTaHU3MOB.

buoreorpagpuueckue Metonsl usyudeHus sBomonud. CpaBHenue ¢uopsl U  (ayHbI
MaTEepUKOB U OCTPOBOB. buoreorpaduyeckue odnactu 3emian. Buab-sHIeMUKN U PETUKTHL.

OMOPHOIOTHYECKHE U CPaBHUTEIbHO-MOP(POJOTUYECKUE METOMAbI U3YUYEHHS SBOJIOIHH.
['eHeTnyeckrue MeXaHU3MbI SBOJIOLUU OHTOTEHE3a W MOSIBICHHS SBOJIIOIMOHHBIX HOBILIECTB.
I'oMosiornyHble ¥ aHAJIOTMUYHBIE OpraHbl. PyauMeHTapHbIe OpraHbl U aTaBU3Mbl. MOJIEKyJIIpHO-
reHeTUYeCKrue, OHOXMMHUYECKHEe U  MaTeMaTUYecKHe METOAbl HU3YYEHHS  HBOJIIOLMH.
["'omonornynsle renbl. CoOBpeMeHHbIE METO/IbI TIOCTPOCHUSI (PHITOT€HETHUYECKHUX AEPEBbEB.

XPOMOCOMHBIE MYTaIllU{ U SBOJIIOIHSI TEHOMOB.

O0mue 3akoHOMepHOCTH (mpaBwWia) dBOMOUHMH. [lpunyun  cmensvl  yuKyuil.
HeoOpatumocTs 3BostonMu. AanTiuBHas paguanys. HepaBHOMEpHOCTh TEMIIOB 3BOIOIUH.

JdemMoHcTpanuu

[Toptpetsi: K. M. bap, A. O. KoBaneBckuii, @. Mromep, J. ['ekkens.

Tabmupl U cxeMbl: « DUIOTCHETUYECKUH P IO, KAPXEONTEPUKCY, «3BEPO3yObIe
amepb», «Crerouedans», «Punnodursy, «CemeHHble ManopoTHUKN», «buoreorpaduueckue
30HBI 3emin», «Jlpeiid xoHTHHEHTOB», «PemukTel», «HauanmpHble CcTaguu SMOPHUOHAIBHOTO
pPa3BUTHSl  TO3BOHOYHBIX  JKMBOTHBIX», «['OMOJOTHMYHBIE U  aHAJOTUYHBIE  OpPraHbI»,
«PynumeHTB», «ATaBH3MBD»Y, «XpOMOCOMHBIE HAOOpHI YeloOBeKa W IUMMaH3e», «l1aBHbBIE
HaIpaBJICHUS YBOIOIUNY, «OOIIHE 3aKOHOMEPHOCTH 3BOJIOLIHI.

O6opynoBaHue: KOJUICKIUHM, repOapuH, MYJSDKA HCKONAeMbIX OCTaTKOB OPIraHHU3MOB,
MYJISDKM TOMOJIOTMUHBIX, aHAJOTUYHBIX, PYJMMEHTAPHBIX OPraHOB M aTaBU3MOB, KOJUIEKIIUU
HACEKOMBIX.

Tema 4. IIponcxosxkaeHue U pa3BuTHe )KU3HU Ha 3emJie

Hay4nple THUIOTE3bl TPOUCXOXKIEHHUS >KM3HW Ha 3emiie. AOWMOTEHe3 W MaHCIEPMHUS.
JloHayuHble TpEACTaBICHUS O 3apOXKJICHUM JKU3HU (KpealuoHu3M). ['Mmore3a MOCTOSHHOTO
camMo3aposKJIeHus KU3HU U €€ ornposepxkeHue onbitamu @. Penu, JI. Cnannannanuy, JI. [lactepa.
[TponcxoxaeHue >Ku3HU U aCTPOOUOTIOTHSL.



OcHOBHBIE 3Tanbl HeopraHudeckoi »Bostonuy. [InanerapHas (reojgoruyeckas) SBOJIIOLHUS.
XuMuyeckasi 3BOJIIOLMSA. AOUOTEHHBIH CHHTE3 OPraHMYEeCKHX BEIIECTB W3 HEOPraHUYECKHX.
Ompir C. Mmmnepa u I'. Opu. OOpa3oBanue mnonmmepoB u3 MoHOMepoB. KoarepaTHas
runore3a A. M. Omapuna, rumote3a mnepBuyHoro OynboHa JIk. XommelHa, TeHETHYECKas
runoreza . Mémnepa. Pubosumer (T. Yek) u rumote3a «vupa PHK» V. TmnGepra.
®opmupoBaHue MeMOpaH U BOSHUKHOBEHHE IPOTOKJIETKH.

HUcropuss 3emnum u Metoasl €€ wu3ydyeHus. Vckomaembple OpraHMYecKue OCTaTKH.
['eoxpoHonorus u e€ Meroasl. OrTHocuTenbHass U aOCONMIOTHAas  T€OXPOHOJIOTHA.
['eoxpoHoONOrMyYecKas mKasa: 30Hbl, 3pbl, IEPUOBI, FTOXH.

HavanpHble 3Tanbl opraHndyeckoil sBositonuu. llosBiieHne W 3BOMIOLMS MEPBBIX KIIETOK.
Opomtonusi Merabonu3Ma. BosHukHOBeHHe mepBbIX SKocucTeM. CoBpeMeHHbIE MHKPOOHbBIE
OMOMIEHKN Kak aHajor mepBbIXx Ha 3emuie cooOmectB. Ctpomaronutsl. [IpokapuoTsl u
JYKapUOTBHI.

[Tpoucxoxaenue 3yKapuoT (CUMOMOTreHE3). DBOJIOLMUOHHOE MPOUCXOXKACHUE BHUPYCOB.
[IponcxoxaeHre  MHOTOKJIETOYHBIX  OPraHU3MOB. BO3HMKHOBEHHE  OCHOBHBIX  IpYIII
MHOTOKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIE 3Tamlbl 3BOJIIOLMHU BBICIIUX pacTeHui. OCHOBHBIE apoMop(do3bl pacTeHHUH.
Beixon pacrenuii Ha cymry. llosiBiaeHue CHOpPOBBIX pPACTEHMM M 3aBOCBAHME HMMHU CYIIU.
Cemennble pactenusi. [IponcxoxaeHue NBETKOBBIX PACTEHHIA.

OcHOBHBIE 3Talbl 3BOJIOIMU >KMUBOTHOTO Mupa. OCHOBHBIE apoMOp(O3bl KUBOTHBIX.
Benackas dayna. KemOpuiickuii B3pbIB — MOSIBJICHHE COBPEMEHHBIX TUTOB. [lepBBIe XOpaOBBIE
KUBOTHBIC. JKH3Hb B BOJIC. DBOJIIOIMS MTO3BOHOYHBIX. [Iponcxoxaenne aMpuOuii 1 penTUiIni.
[Ipoucxoxaenne miekonuTaromux W nTUll. [IpuHIun kmodeBoro apomopdosa. OcBoeHue
0€CcI03BOHOYHBIMH 1 TTO3BOHOYHBIMU YKUBOTHBIMH CYIIIH.

Pa3Butue *u3HM Ha 3emiie MO 3paM U MepUuoaaM: apXxe, MpoTepo30H, maneo30i, Me3030M,
KaiiHOo30#. OOmias XapakTepuCTHKa KJIMMara W TreojlorThYeckux mporecco. [losBienue u
paclBeT XapaKTEepHBIX OpPraHU3MOB. YTJI€00pa3oBaHUE: €ro YCJIOBHMS U BIUSHUE Ha Ta30BbIN
cocTaB aTMOC(]epHl.

MaccoBble BBIMHUpaHMsI — DKOJIOTMYECKHE KpU3MCHI npouuioro. [IpuumHbl U cineacTBus
MaccoBbIX BeIMHpaHUil. COBpEeMEHHBIH 3KOJIOTMUECKUN Kpu3Hc, ero ocodeHHoctu. IIpodbiema
cOoXpaHeHus 6MopazHooOpasus Ha 3emiie.

CoBpemeHHasi cucTeMa OopraHndeckoro mMupa. [IpuHIUMIBI KIacCH(PHUKAIMH OPTaHU3MOB.
OCHOBHBIE CUCTEMATUYECKUE TPYIIIIBI OPraHU3MOB.

JleMoHCcTpaL Ul

[Toptpetsi: ®@. Penu, JI. Cnamnanuanu, JI. [Tactep, . . Meunukos, A. U. Onapun, J[x.
Xonpeitn, I'. Ménnep, C. Munep, I'. FOpu.

Tabmunet u cxembl: «Cxema ombita @. Penuy, «Cxema onbita JI. [lacTepa mo u3yueHUIo
camo3apoxkJeHus xuszHu», «Cxema omnbita C. Muiepa, I'. FOpu», «3OTtansl HeopraHMuecKkon
3BONMIOLMNY, «I'eoXxpoHosmornueckas mkana», «HaudanpHble 3Tanbl OPraHUYECKOM 3BOJIIOLIUNY,
«Cxema o0pa3oBaHHsl DJYKapHOT MyTéM cuMOHOreHe3a», «CucremMa 3>KUBOM MHPUPOIBD,
«Ctpoenue  Bupyca», «Apomopdo3sl pacteHuil», «PunHOGUTHY, «OAHOKIETOUHBIE
BOZOpOCHN», «MHOrOKIETOYHBIE BOJOpOCHN», «Mxm», «llanmoporHukn», «l'onoceMeHHbIE
pacteHus», «Opranbl I[BETKOBBIX pacTeHui», «Cxema pa3BUTUS IKMUBOTHOTO MHpPay,
«Apomopho3bl  KUBOTHBIX», «IIpocteiimme», «KumeunononoctHsley, «Ilmockue dvepBu»,
«Ynenucronoruey, «PBIOBIY, «3eMHOBOHBIEY, «IIpecMmbikaromuecs, «IItunpy,
«Muekonuraromue», «Pa3BuTHe JKH3HM B apXxeHcKoW ape», «Pa3Buthe KHM3HM B



MPOTEPO3OMCKON 3pe», «Pa3BuTue KHU3HM B MANCO30MCKOW dpe», «Pa3BUTHE XKU3HU B
Me3030iickoil 3pe», «Pa3BuTue KHU3HUM B KailHO30Mckoil 3pe», «CoBpeMeHHas cucrema
OpPraHUYeCKOro MUPay.

O6opynoBanue: repOapuyd pacTEHUN Pa3TUYHBIX OTENOB, KOJJICKIMU HACEKOMBIX,
BJIQ)KHBIE IIpENapaThl >XKMBOTHBIX, PAKOBUHBI MOJUIOCKOB, KOJUIEKIIMM HIJIOKOXKHUX, CKEJIETHI
MO3BOHOYHBIX JKMBOTHBIX, 4Yydesla NTHUIl M 3BEpei, KOJUIEKIMM OKaMEHEJIOCTEeH, MOJEe3HBIX
MCKOIAaeMbIX, MYJISIKM OPraHUYECKUX OCTaTKOB OPTaHU3MOB.

Bupryanbnas nadoparopHasi padora «MoxenupoBanue onbsiToB Muiepa—tOpu no
U3yUYEHHIO a0MOT€HHOT0 CHHTE3a OPraHWYECKUX COCIMHEHH B IEpBUYHOM aTMochepe».

Jlaboparopnasi padora «/3ydyeHne M ONUCAaHUWE HCKOIMAEMBIX OCTATKOB JIPEBHUX
OpraHU3MOB.

IIpakTnueckass padora «l3yueHne ocoOEHHOCTEH CTPOEHHMsSI PACTECHUH pa3HBIX
OTJIEJIOBY.

IIpakTnyeckas padora «/3yyenne 0coOOEHHOCTEH CTPOCHUS TO3BOHOYHBIX KHUBOTHBIX).

Tema 5. [Ipoucxo:kaeHne 4eJa0BeKa — AHTPOINOreHe3

Pasnensl u 3a1aun aHTpONOIOrMM. MeTO 1Bl aHTPOIIOJIOTHH.

CraHOBIIEHHE TPEACTABICHUN O NMPOMCXOKICHUM YEJIOBEKAa. PenuruosHbie BO33pEHUS.
CoBpeMeHHbIE HAyYHbIE TEOPHUH.

CxoacTBO uenoBeka € KMBOTHbIMU. (CHcTeMaTHyeckoe IIOJIOKEHUE  4YeJIOBEKa.
CBupgerenbcTBa CXOACTBA 4YEJIOBEKA C HKMBOTHBIMH: CPaBHHUTEIBHO-MOP(OIOrHYECKHE,
IMOpHONIOTHYECKUE, (U3HOIOTO-OMOXHUMHUYECKUE, TMOBeACHUeCKne. OTIMYUsS 4YelloBeKa OT
KUBOTHBIX. [IpAMOX0KJIEHHE U KOMIUIEKC CBA3aHHBIX C HUM IPHU3HAKOB. Pa3BUTHE rOJIOBHOTO
MO3ra U BTOPOW CUTHAJIBHOW CUCTEMBI.

JBuxymme  cuibl  (QakTopel)  aHTpPOMOTeHe3a:  OWMOJIOTUYECKHE,  COIMAIbHBIE.
CooTHolleHrne OMOOTHYECKUX U COLUAIBHBIX (PAKTOPOB B aHTPOIIOT€HE3E.

OcHoBHbBIE CTaJUU aHTpoIoreHe3a. PanHue yenoBekooOpasHble 00€3bsHBI (TPOKOHCYJIBI)
Y paHHME TOHTH/IbI — O0IIMe MPEIKHU YEeT0BEKOOOPa3HbIX 00€3bsH U JII0IeH. ABCTPATONUTEKU —
JIBYHOTHE NpeakH JiroAeil. YenoBek ymenblid, NepBble M3rOTOBJIECHUS OpyAuil Tpyna. UemoBek
MPSIMOXOJISIIMIA W TIEPBBIN BBIXOJ Ntojed 3a mpeaensl Adpuku. YenoBek reinenboeprekuii —
001l MpeoK HeaHIePTaIbCKOro YeI0BEKa U YeJIoBeKa pa3yMHOro. YenoBek HeaH1epTaabCKuit
KaK BUJ JIOJEH XOJOJHOTO KinMarta. YemoBeK pa3syMHbIH COBPEMEHHOTO THINA, JAEHHCOBCKUUN
YeN0BEK, OCBOCHUE KOHTUHEHTOB 3a mnpezenaMu Adpuku. [laneoreneTika u naaeoreHOMHKa.

DOBONIIOLIMS COBPEMEHHOTO 4YenoBeKa. EcTecTBEHHBI OTOOp B MOMYJSALUSAX YEIOBEKA.
Myranunonssiii nporecc u noaumopdusm. [lomynasiuoHHble BOIHBL, Apeii) reHoB, MUTpaLus U
<« dexT ocHOBaTENA» B MOMYIALUIX COBPEMEHHOTO YeIIOBEKA.

Yenoseueckue pacel. [loHsTre o pace. bombmime pacel: eBporeounmHas (eBpasmiickas),
aBCTpaJIo-HErpouIHasi (9KBaTOpHalIbHAs), MOHIOJIOWHAsA (A3MaTCKO-aMepuKaHCKasi). Bpems u
IIyTM pPAacCEeJICHWs 4YeloBeKa MO IulaHere. EnmHCTBO 4enoBedeckux pac. Hayunas
HECOCTOSITENIbHOCTh ~ pacu3Mma. IIpucnocoOJIeHHOCTh, 4enoBeKa K  pa3HbIM  YCIOBUSM
OKpy»Karoliel cpensl. BausHue reorpaduyeckoit cpeasl u napeiida reHoB Ha Mopdosoruio u
(U3UOIOTHIO YeTIOBEKa.

MeXIUCIUIUIMHAPHBIE METOAbl B (U3HYECKON (OMOJOTHYecKOl) aHTPOIIOJIOTHH.
OBOJIIOIIMOHHASL ~ AHTPOMNOJIOTMA M MaJCOAHTPONOJIOTMSl  YEJIOBEYECKUX  MOMYJIALHMN.
buocounansHble  HCCIENOBaHMA  NpUpPOAbI  uesoBeka.  lccienoBanue — KORBOMOLMU
OMOJIOrMUYECKOT0 ¥ COLMAIBHOTO B YEJIOBEKE.

JleMoHCcTpaL Ul



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

Tabmuubpl u  cxeMbl: «MeToasl  aHTpomoyiorun», «['OJOBHOW MO3r 4emoBEKay,
«YenoBekooOpa3Hbsle 00e3bsiHBDY, «CKeJIeT yeloBeKa M CKeJleT MIMMIIaH3e», «PyaumMeHTsl u
aTaBU3MbD», «/[BHXKyIIME CHJIBI AHTPOINOrEHEe3a», «DBOJIIOIMOHHOE JPEBO YEJIOBEKay,
«ABcTpanonurek», «4enoBek yMenblii», «HenoBek NpAMOXOIAIINN», «/leHUCOBCKUN YEIIOBEK»
«Heannepranbipy, «KpomanboHIb», «l[Ipeaku dyemoBeka», «ITambl IBOJIIOIUU UYETOBEKAY,
«Pacepl uenoBekar.

Ob6opynoBaHue: MYyJISKH OKaMEHENOCTeH, MpeIMETOB MaTepHaIbHOW KYJIbTYphl MPEIKOB
4eJoBeKa, penpoaykiuu (pororpaduu) KapTUH € MHQPOJIOTMYECKUMH U Oubieickumu
CIO)KETaMH MTPOUCXOKICHUS YeIoBeKa, (poTorpadmi HaX0JA0K MCKOMAEMBIX OCTATKOB YEJIOBEKa,
CKEJIET YeJIOBEKa, MOJIENb Yepera YelOoBeKa M Yeperna MIMMIIaH3€, MOJEIb KUCTH YEIOBEKa U
KHCTH IIMMIIaH3€, MOJIEIHN TOPCa IPEIKOB YEIOBEKA.

JlaGopaTtopHas pabora «M3yueHue ocoOEHHOCTEH CTPOEHHs CKeJleTa 4eJOBEeKa,
CBSA3AHHBIX C IPSIMOXOXKICHUEM.

IMpakTnueckas padora «/3yyeHue 3KOJIOrHYECKUX aIanTalyid YeTOBEKay.

Tema 6. Oxoyorussi — Hayka 0 B3aHMOOTHOLICHHMSIX OpPraHU3MOB H
HA/I0PTaHU3MEHHBIX CHCTEM C OKpYKaloeil cpeaou

3apoxaeHue W pasBuTHe dKojoruu B Tpyaax A. ['ymbompnra, K. ®@. Pymse, H. A.
Cesepuona, J. I'ekkensa, A. Tencnu, B. H. CykauéBa. Paznensl u 3amaum s3koioruu. CBs3b
HKOJIOTHH C IPYTUMU HAYKAMH.

Mertonbl skonoruu. [loneBsie HaOMIONEHUS. DKCIIEPUMEHTH B 3KOJIOTHUU: MPUPOJHBIE U
nabopaTopHble. MoenupoBaHue B SKOJIOTHU. MOHUTOPUHT OKPY’KAIOIICH Cpelbl: JTOKAJIbHBIMH,
PErHOHANILHBIN U TTI00TBHBIH.

3HAaYeHUE SKOJIOTMYECKHMX 3HAHUM [UIsl 4YEJIOBEKA. DJKOJOIMYECKOE MHPOBO33PEHHE KaK
OCHOBAa CBA3C€H 4eJIOBeUeCTBa € MNpuponod. POpMHUpPOBAHHE DSKOJOTHYECKOW KYJIBTYpbl U
HKOJIOTMYECKOM IPaMOTHOCTH HAaCEJICHUSI.

JleMoHCcTpaL U1

[Toptpetsr: A. I'ym6ombar, K. @. Pynse, H. A. CeBeprios, O. I'ekkens, A. Tencnu, B. H.
Cyxkaués.

Tabmuibl u cxemsbl: «Pa3znensl skogorumy», «MeTonbl sKoaorun», «CxeMa MOHUTOpPUHTA
OKPY’KaIOIIEeH cpeabh».

JlabGopaTtopnas padora «/3yueHrne MeTOA0B IKOJOTUUECKUX UCCICTOBAHUIN.

Tema 7. OpranusmMsl U cpea 0OMTAHUA

Okosnoryueckre (akTopbl U 3aKOHOMEpHOCTH uX JedctBus. Knaccudukanus
DKOJIOTMYECKUX  (PakTOpoB:  abMOTHYEeCKHe, OMOTHYecKHe, aHTpororeHHele.  OOiue
3aKOHOMEPHOCTH JeHCTBUS 3Konornyeckux ¢pakropos. [IpaBuno munnmyma (K. Llnpenrens, 1O.
JIn6ux). TonepaHTHOCTb. DBPHUOMOHTHBIE M CTEHOOMOHTHBIE OPTaHU3MBI.

AbuoTtnueckue akropel. CBET Kak dKOIOTHIecKuil paxtop. JeficTBHe pa3HBIX Y4acTKOB
COJIHEYHOT'O CIIEKTpa Ha OPraHM3Mbl. ODKOJOTMYECKHE TIPYMIbl PACTEHUHW U IKUBOTHBIX I10
OTHOIIEHHUIO K cBeTy. CurnanpHas poiib cBera. doTonepruoausm.

Temmnepatrypa Kkak skojoruyeckuit Qaxtop. [leiicTBue Temmeparypbl Ha OpraHU3MBI.
[ToMKuIOTEpMHBIE U TOMOHOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHbBIE OPTAHU3MBI.

Brnaxxnocts kak skosorumueckuii ¢akrop. IlpucnocobneHus pacTeHUd K MOACPKaHUIO
BojHOro Oamanca. Kiaccudukaums pacteHMi 1o OTHouIeHuI0 K Bojge. IlpucnocoOnenus
JKUBOTHBIX K U3MEHEHHIO BOJITHOTO pEXHUMA.



Cpenpl OOMTaHUS OPraHU3MOB: BOJIHAs, HA3€MHO-BO3JYIHAs, MOYBCHHAs, TITyOMHHAs
MOJTIOYBCHHAs, BHYTPHOPraHU3MEHHas. (DH3HKO-XMMUYECKHE OCOOCHHOCTH Cpel OOWTaHWs
opranu3moB. [IpucnocobaeHust OpraHu3MoB K KU3HU B Pa3HbIX CPEIax.

buonornueckue putmbl. BHemHue u BHyTpeHHUE pUTMBL. CyTOUHBIE U TOJUYHBIE PUTMBI.
[Tprcnoco01eHHOCTh OPTaHU3MOB K C€30HHBIM U3MEHEHHSIM YCIOBHUN )KU3HU.

Kuznennsie gopmbl opranuzMoB. Ilonartue o xusHeHHOU (opme. KuzHeHHbIE (OpPMBI
pacTeHuM: JepeBbs, KyCTapHUKH, KYyCTAPHUYKH, MHOTOJIETHHE TpPaBbl, OJIHOJIETHHE TPABBI.
Kuznennoie (GOpMbI JKUBOTHBIX: THAPOOHMOHTHI, TC€OOMOHTHI, a’3pOOMOHTHL. (OCOOEHHOCTH
CTpOEHUs 1 00pa3a KU3HU.

buotnyeckne  ¢dakrtopel. Buapl OMOTHYECKMX  B3aUMOJCHCTBUI:  KOHKYPEHIIHS,
XHUIIHAYECTBO, CUMOMO3 U ero Gopmsl. [lapazutusMm, koomepaius, MyTyalnu3M, KOMMEHCATH3M
(KBapTUpaHTCTBO,  HaxJeOHHM4ecTBO). Herpoduyeckne  B3auMoneHCTBHS  (TONMUYECKHUE,
dopuueckue, ¢abpuueckue). 3HayeHHE OMOTHYECKUX B3aUMOJCHCTBUH I CYyIIECTBOBAaHUS
OpraHu3MOB B cpezie ooutanus. [[puHINI KOHKYPEHTHOTO UCKIIIOUEHUSI.

JdemMoHCcTpauMu

Tabnuuel 1 cxembl: «JKonornyeckue (GpaxkTopbl», «CBETOBOM CHEKTP», «IKOJIOTHUYECKHE
IpyNIbl )KUBOTHBIX IO OTHOLIEHUIO K CBETY», « T€III0KPOBHBIE JKUBOTHBIE)», «XO0JIOAHOKPOBHBIE
KUBOTHBIEY», «DPU3NOJIIOTMYECKUE aJanTalMM >KMBOTHBIX», «Cpeapl OOMTaHHS OpPraHU3MOBY,
«buonoruueckue putmbDy, «KusHennosle GopMbl pacTeHUI», «Ku3HeHHbIE HOPMBI KUBOTHBIXY,
«JKOCHCTEMA IIMPOKOIMCTBEHHOIO Jeca», «IKOCUCTEMA XBOMHOro Jiecay, «llenu nurtanusy,
«Xunian4yectBoy, «Ilapasutuzmy, «Konkypenms», «Cumomnosy, «KommeHcammnzmy».

OOGopynoBanue: repbapud pacTeHW W JKUBOTHBIX, NPHUCIIOCOOJICHHBIX K BIHSHHUIO
Pa3ITUYHBIX  JKOJIOTHYECKUX  (PakTOpoB, TepOapuu  CBETOMIOOWMBBIX, TEHETIOOWBBHIX H
TEHEBBIHOCIIMBBIX PACTEHUIl, CBETONIOOMBBIC, TEHETIOOMBBIE U TEHEBBIHOCIHMBBIE KOMHATHBIC
pacTteHus, repOapudl M KOJUIEKIMH TEIJIOMIOOMBBIX, 3MMOCTOMKHX, MOPO30YCTOWYMBBHIX
pacTeHuid, uydeina MNTUL M 3Beped, repOapuu pacTeHHH, OTHOCSIIUXCS K TUTpoPUTaM,
KcepouraMm, Me3oduTaM, KOMHATHBIE PACTEHHs] JAHHBIX TPYMI, KOJUIEKIIMH >KMBOTHBIX,
oOWTAIONINX B pa3HbIX cpefax, repOapuul M KOJUIEKIIMH PACTEHUH M KMBOTHBIX, 00JIaJar0IINX
YepTaMyd NPUCTIOCOOIEHHOCTH K CE30HHBIM M3MEHEHUSM YCIOBHHM KH3HHM, Tepbapuu u
KOJUIEKIIUM PAacTEeHUN U JKUBOTHBIX PAa3IMUYHBIX JKU3HEHHBIX (OPM, KOJUIEKIIMH IKUBOTHBIX,
YYaCTBYIOUINX B PA3IMUHBIX OMOTHYECKHX B3aUMOICHCTBHSIX.

JlabopaTopHasi padoTa «BrisiBiIeHUE PUCTIOCOOJICHUI OPTaHU3MOB K BIIUSTHHIO CBETaY.

JlaGopaTopnast paGora «BpIsBICHHE NPUCTIOCOONICHUN OpPraHW3MOB K BIIHSHHUIO
TEMIIEPATYPbI».

JlabopaTopHasi padora «AHATOMHYECKHE OCOOCHHOCTH PACTCHHH W3 pa3HBIX MeECT
oOUTaHUM.

Tema 8. Iko0/10rus1 BUAOB U NOMYJIAIMI

DKOJIOTUYECKHE XapaKTePUCTUKU MOIMysinuu. [lomymsmus kak OHoJormyecKkas cucreMa.
Ponbp HeopgHOpogHOCTH cpenbl, (U3NYecCKUX OapbepoB W OCOOEHHOCTEH OHMOJOTHMH BUIOB B
(bopMHpPOBaHNHU MPOCTPAHCTBEHHOM CTPYKTYphI NOMy M. OCHOBHBIE TOKA3aTEIH MOMYJISALUH:
YHUCIEHHOCTh, IUIOTHOCTh, BO3pAacTHasi M IOJOBas CTPYKTYpa, POXKAAEMOCTb, MPUPOCT, TEMII
pocTta, CMEPTHOCTh, MUTpALHSL.

OKoJlornyeckasl CTpykTypa nomyssinud. OneHka 4YHMCIEeHHOCTH nomyisuuy. /[mHamuka
HOMYJISIIMM U €€ peryssiiys. buotnuecknii moteHyan nonyaauuu. MoaeaupoBaHue JUHAMUKA
nomyysiui. KpuBbele pocTa uucieHHOCTH mnomyisiuuu. Kpuble BbDkuBaHus. Perymsanus



YHCIEHHOCTH TIOMYJSIHA: POJh (PAKTOPOB, 3aBUCIIIUX M HE 3aBUCANIMX OT IUIOTHOCTH.
DKOJOTHYECKHE cTpaTeruu BUa0B (r- u K-ctparerun).

[TonsiTue 00 »sKonormueckod Hume Buga. Mectoobutanue. MHoromepHass MOJEINb
skonornyeckor HumM Jlx.M. Xaruuncona. Pazmepsl skonorndeckoil Humu. [loteHunansHas u
peann30oBaHHAs HUILLU.

Bun kak cucrema momymisiui. Apeanbl BUAOB. Buabsl M MX JKM3HEHHBIE CTpPATETHU.
DKOJIOTUYECKHUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TMOBEJIECHUS M MUTpPALMA >KUBOTHBIX. buojgornueckue WHBa3UU
Yy>KE€pPOJIHbIX BUJIOB.

JleMoHCcTpaL Ul

[Toptper: Ix. . XaTunHCOH.

Tabmuiel ¥ cXeMbl: «IKOJIOTHYECKUE XapaKTEPUCTHKU MOMyIsuny, «IIpoctpancTBenHas
CTpYKTypa mnonyisauun», «Bo3pactHele mnupamuael nomyiasiuum», «CKOpPOCTh 3aceleHus
MOBEPXHOCTU 3eMJIM pPa3Iu4yHbIMU OpraHuzMammu», «Monenb skonornueckod numu Jx. U.
XaT4YnHCOHAY.

O6opynoBanue: repOapuu pacTeHUN, KOJIEKIUU )KUBOTHBIX.

JlaGopaTopHas padota «IIpucnocoOneHunst ceMsH pacTeHUI K PacCEICHUION.

Tema 9. Dxos0rus coodmecTB. IKOJOrH4ecKue CHCTEMBI.

CoobmiectBa opranu3mMoB. buoieHo3 u ero crpykrypa. CBsi3m MeXAy OpraHU3MamMu B
ouoreHo3se.

OkocucremMa Kak oTkpbitas cucrema (A. Jkx. Tencnun). DyHKUMOHAJIBHBIE OJIOKU
OpraHU3MOB B SKOCHUCTEME: MIPOAYLEHTbI, KOHCYMEHTbI, peayleHThl. Tpoduueckue ypOoBHHU.
Tpoduueckue nenu u ceru. AdmoTnueckne OJIOKH HPKOcUcTeM. [I0YBBI M MBI B SKOCHCTEMAX.
KpyroBoport BelecTB 1 MOTOK SHEPTUU B SKOCUCTEME.

OcCHOBHBIE MTOKA3aTeNHN IKOCUCTEMBI. buomMacca u npoaykKius. DKOJIOrHYeCKrue MUPaMUIbl
yucesl, OuomMacchl ¥ SHEPTUU.

Jlunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. @nyxmyayuu. HanpapieHHbIe
3aKOHOMEpHbIE CMEHBI COOOIIECTB — CyKLecCUH. llepBUuHBIE M BTOPUYHBIE CYKIIECCUM U HX
OPUYUHBL. AHTPONOTEHHBIE BO3JCHCTBUS Ha CykKieccud. KinmMakcHOe CcOOOIIECTBO.
buopa3Hoobpasue u noaHoTa KpyroBopoTa BEUIECTB — OCHOBA YCTOMUMBOCTH COOOIIECTB.

[IpupoaHbIe 3KOCUCTEMBL. JKocucmemvl 03€p U peK. IKoCUcmemvl MOpel U OKeaHos.
Ixocucmemvl myHop, 1eco8, cmenetl, NyCmulHb.

AHTpOIIOT€HHBIE  JKOCUCTEMBI. Arposkocuctema. ArpoueHos. Paznmnums mexay
AHTPOIIOTCHHBIMH M TIPUPOTHBIMU YKOCHCTEMAMH.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. ['opojckas dropa u dayHa.
CunaHTponu3anusi ropoAckoil ¢ayHel. buomormueckoe W  XO3SHCTBEHHOE 3HAYECHUE
arpo’KOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH  (OPMUPOBAHHUS  OCHOBHBIX  B3aWMOJCHCTBUN  OpraHU3MOB B
sKkocucTteMax. Porb kackadnoeo s¢ghghexma u 6ud06-30uhpukamopos (Kiouesvlx 6uoos) 6
@yukyuonuposanuu  dxocucmem. llepeHOC DSHEPrUM W BEIIECTB MEXAY CMEXKHBIMU
SKOCHUCTEMaMH. YCTOMYMBOCTh OpPraHU3MOB, TOMYJISIUMA M SKOCUCTEM B  YCIOBHUAX
€CTECTBEHHBIX U aHTPONIOT€HHBIX BO3JEHCTBUM.

Mexanuzmvl  8030eticmeus  3a2psA3HeHUll  pA3HBIX MUNO8 HA  CYOOP2AHU3MEHHOM,
OP2AHUBMEHHOM, NONYJIAYUOHHOM U OIKOCUCMEMHOM YPOBHAX, OCHOBbL HIKON02UYECKO20
HOPMUPOBAHUS AHMPONO2EHHO20 6030eucmeusi. MeTo0I0rusl MOHUTOPUHIAa €CTECTBEHHBIX U
AHTPOIIOTE€HHBIX HYKOCHUCTEM.



JleMoHCTpanun

[Toptpet: A. Ix. Tencnu.

Tabmupt u cxembl: «CTpyKTypa OUOLIEHO3a», « DKOCUCTEMA IIUPOKOJIUCTBEHHOTO JIECay,
«JKkocucTeMa XBOWHOTO Jecay, «DyHKIMOHANbHBIE TPYNIbl OPraHU3MOB B SKOCHUCTEME),
«KpyroBopor BemiectB B 3Kocucteme», «llenn mnuTanus (macTOWINHASA, JETPUTHAA)Y,
«OKoJIoTHYecKasi MUpaMujia Yucemn», « IKoJoruueckasl mupamuaa 6MoMaccel», « JKoJorudeckas
nupamuga sHeprum», «OOpazoBanue Ooioray, «IlepBuunas cykueccusi», «BoccranoBnenue
Jeca Ioclie moxapa», «IJKocucTemMa 03epa», «ArporeHo3», «KpyroBopor BeHIECTB M IOTOK
SHEPruu B arporeHose», «[Ipumepsr ypOoskocucTem».

OOGopynoBanue: repbapuul pacTeHUN, KOJUICKIIMM HACEKOMBIX, yydesia NTHI[ U 3BEpew,
repOapuu KyJIbTYPHBIX U JUKOPACTYIIUX PACTCHUI, aKBApUYM KaK MOJIEIb SKOCUCTEMBI.

IIpakTHnyeckas padora «/3yyeHue u onrcanue ypoo3KOCHCTEMBD».

JlaGopaTopHas padorta «l3yueHne pazHooOpa3ust MEIKUX MOYBEHHBIX WICHHUCTOHOTHUX B
pa3HBIX IKOCUCTEMAX.

IKeKypeusi «IKCKypcHsi B THIIMYHBIA OMOTEorieHo3 (B AyOpaBy, Oepe3HsK, €IbHUK, Ha
CYXOJIOJIbHBIIN WM MOMMEHHBIH JIyT, 03ep0, 00JI0TO)».

IKeKypeus «IKCKYypCHsl B arpo3KOCUCTEMY (Ha TMOJIE UM B TEIUIMYHOE XO35HCTBO)».

Tema 10. Buocdepa — rinodanbHast IKocucTeMa

buocdepa — obmennanerapras o6omouka 3eMiH, T CYIIECTBYET WM CYIIECTBOBajIa
*u3Hb. Pa3BuTne npeacrasnenuit o buocdepe B Tpynax 3. 3rocca. Yuenue B. . Bepnazackoro o
ouocdepe. Obmactu 6nocdeps! u e€ cocran. XKuBoe BeniecTBo Onocheps! u ero GyHKINH.

3aKOHOMEPHOCTH cyiecTBoBaHusl Onocdepsl. OcodeHHOCTH Onochepsl Kak rio0aabHOM
sKocucTeMbl. JluHamuyeckoe paBHOBecue B Ouocdepe. KpyroBoporsl Bemects u
OouoreoxuMuyecKre MUKIIbI (yrieposa, a3ora). PurmuuHocTs siBneHuii B Ouocdepe.

3onaneHOCTH Onochepsl. [lonsTe o 6mome. OcHOBHBIE OMOMBI CYIIH: TYHJIPa, XBOHHBIE
jeca, CMEUIaHHbIE U MIMPOKOJIMCTBEHHBIE Jieca, CTEMH, CaBaHHbI, IIyCThIHHU, TPOIIMYECKHUE JIeca,
BBICOKOTOphs. KiMmar, pacTuTeNbHbIN U dKUBOTHBIN MUpP OMOMOB CYIIH.

CtpykTypa u (QyHKUMS S>KUBBIX CHCTEM, OIIEHKAa HX PECYpCHOrO TMOTeHIHala U
onochepHbIX HYHKITHIA.

JleMoHCcTpaL U1

IToptpetsr: B. 1. Bepnaackuii, 3. 3rocc.

Tabmunpst u cxemsl: «I'eochepst 3emnn», «Kpyrosopot azora B mpupoe», «Kpyrosopor
yriaepoaa B npupoae», «Kpyrosopot kuciopoaa B npupoae», «KpyroBopor Boasl B IpUpoe»,
«OcHoBHBIE OWOMBI cymmn», «Kimmmarnueckue mosica 3emum», «Tywapa», «Taiiray,
«Cwmemannbii  jec», «lllupokonuctBeHHbli Jec», «Cremby», «CaBaHHay, «IlycThiHSY,
«Tponunyeckuii nec».

Ob6opynoBanue: repdapuu pacTeHUH pa3HbIX OMOMOB, KOJUIEKIIUHU KUBOTHBIX.

Tema 11. YesioBek U OKpYKawIIas cpeaa

DKOJIOTHYECKHe KpHU3HChl M HMX Npu4yuHbL. Bo3aeiictBue uyenoBeka Ha Ouocdepy.
3arpsi3HeHue BO3QYyIIHOW cpenpl. OxpaHa Bo3dyxa. 3arpsi3HEHHME BOAHOM cpenbl. OxpaHa
BOJHBIX pecypcoB. Paspymienne nousel. OXxpaHa OYBEHHBIX peCcypcoB. MI3mMeHeHNe KinMara.

AHTpOIIOTEHHOE  BO3/CICTBHME Ha pacTUTEIbHBIH M KMBOTHBIM Mup. OxpanHa
pPacTUTEIBHOTO U KMBOTHOTO MHpa. OCHOBHBIE MPHUHIIMITBI OXpaHbl NMpUpoAbl. KpacHble KHUTH.
Oco60 oxpansiemble npuponnsie Tepputopun (OOIIT). borannueckue caibl U 300JI0THYECKUE
HapKH.



OcCHOBHBIE TIPHUHIIUIIBI YCTOMYMBOTO Pa3BUTHUS YEIIOBEUYECTBA U MPHUPOABI. ParmoHanbHOE
IPUPOJIONIONB30BAHUE M COXpaHEHHE OMOJIOTMYecKoro paszHooOpasus 3emiu. OOmue
3aKOHOMEPHOCTH TI00ATBHBIX IKOJIOTUIECKHX KPU3UCOB. OCOOEHHOCTH COBPEMEHHOTO KpHU3HCa
U €T0 BEPOSTHBIC MTOCIICACTBUSI.

Pa3BuTHe METOJOB MOHHMTOPUHIA PAa3BUTHS OMACHBIX TEXHOTEHHBIX MPOIECCOB.
Cucmemuble ucciedosanus nepexooa K pecypcocbepezaroueli U KOHKYPEHMOCNOCOOHOU
aHepeemuke. buonoeuueckoe pasnoobpasue u buopecypcvl. Hayuonanvhvle ungopmayuontole
cucmemvl, obecneuugaroujue OOCMyn K UHDOPMAYUU NO COCMOSHUI) OMOENbHbIX BUO08 U
axocucmem. OCHOBbL IKOpeabUIUMayuu IKOCUCmeM U cnoco608 60pbovl ¢ OUONOBPEIHCOCHUAMU.
Pexoncmpykyus Mopckux u HA3eMHbIX IKOCUCTHEM.

JdemMoHCcTpauMu

Tabmumel u  cxeMbl: «3arpsisHeHue aTMmochepbl», «3arpsi3HEHHE TUAPOCHEPBI,
«3arpszHenne mouBbl», «[lapHukoBbii AddexT», «Ocobo oxpaHsiemMble TNPUPOIHBIE
TEPPUTOPUNY, «MOENN yIpaBIsIeMOr0o MUPAY.

O6GopynoBanue: ¢dortorpadhuu OXpaHSIEMBIX pacTeHHUH U KUBOTHBIX KpacHoW KHHUTH
Poccuiickoi @enepanun, KpacHol KHUIM peruoHa.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 BUOJIOT'NHN
HA YPOBHE CPEJJHEI'O OBHIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATbBI

®OI'OC COO ycranaBnuBaeT TpeOOBAHHS K pPE3yJbTaTaM OCBOCHHS OOYYaIOIIUMHUCS
IIPOrpaMM CpeHEro O0IIero 00pa3oBaHus: TMYHOCTHBIE, METAIIPEIMETHBIC U TPEIMETHBIE.

B cTpykType JTUYHOCTHBIX Pe3ylbTaTOB OCBOEHUS MPOTPaMMbl MO OMOJOTHH BbIIEIEHBI
CIEIYIOUIME  COCTAaBIIAIONIME: OCO3HAHHWE OOY4YaIOUIMMUCA  POCCHHCKOM  IpakIaHCKOU
UJICHTHYHOCTH — TOTOBHOCTH K CaMOpa3BUTHIO, CAMOCTOSATEIBHOCTH M CaMOONPEAEITICHHUIO,
Hanuyue momueayuyu K OOyUEHUIO OWOJIOTHH, YeleHanpaeieHHoe pazeumue BHYTPEHHHX
yOexIeHUI JIMYHOCTH Ha OCHOBE KJIIOYEBBIX LIEHHOCTEH M MCTOPUYECKUX TPAAULIUN Pa3BUTHUSA
OMOJIOTHYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb O0YYAIOUINXCS PYKOBOJICTBOBATHCS B
cBOCH JACATCIIbHOCTHU OECHHOCTHO-CMBICJIOBBIMH YCTaHOBKaMH, MMpUCymunuMu CUCTEMC
OMOJIOTMYECKOro  O0pa3OBaHUs, Haluuyue  NpaBOCO3HAHUS  HKOJIIOTUYECKOW  KYJIbTYDHI,
CnOCOOHOCMU CMABUMb U U CTPOUTH KU3HEHHBIE TJIaHBI.

JInuHOCTHEBIE PE3YJIbTAaTbl OCBOCHUSA IMPOrpaMMBI 110 6I/IOJ'IOI‘I/II/I JOCTUT'AaOTCA B €UHCTBC
y‘-IC6HOI>i W BOCHHUTATEIbHOM ACATCIIBHOCTHU B COOTBCTCTBUU C TPAaAUIIMOHHBIMU pOCCI/If/'ICKI/IMI/I
COLIMOKYJIbTYPHBIMH, UICTOPUUECKUMU U JTyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMHU, IPUHATHIMHU B
oO1iecTBe MpaBWJIaMd M HOPMaMU MOBEJIEHHMS M CIOCOOCTBYIOT IpOLECCaM CaMOIIO3HAHMA,
CaMOBOCITUTAHUA U CaMOPA3BUTHUSA, PA3BUTUSA BHyTpeHHeﬁ MO3UIUH JIMYHOCTHU, MAaTPUOTHU3MA U
YBaXEHMsI K 3aKOHY M IPaBOIMOPSIKY, YEJIOBEKY TpyJa M CTapuieMy IOKOJIEHUIO, B3aUMHOIO
yBaXEHMs, OEpeKHOro  OTHOWIEHUS K  KYJbTYpHOMY  HACIE€OUI0 W TPaJulUsaM
MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoit deaeparuu, Npupoae U OKpyKaroliel cpere.

JIngHOCTHEBIE PE3YIbTAaThl OCBOCHHUA yqe6Hor0 npeamMeTa «buonorusa» AOJIKHBI OTpaXXaTb
TOTOBHOCTh M CITOCOOHOCTH OOYYaIOIINXCSl PYKOBOJCTBOBATHCS C(OPMHPOBAHHOW BHYTpPEHHEH
HO3HHI/I€I>1 JIMYHOCTH, CUCTEMON ICHHOCTHBIX OpHGHTaHHﬁ, MMO3UTHUBHBIX BHYTPCHHUX
yOXKICHU, COOTBETCTBYIOUIMX TPAJAULIMOHHBIM LIEHHOCTSM POCCHICKOro  OOIIecTBa,
pacliipCHUC KU3HCHHOI'O OIIbITa W OIbITa ACATCIBHOCTHU B HPOLECCC pCain3alliid OCHOBHBIX
HaHpaBJ'IeHI/Iﬁ BOCIIUTATEIILHOMI JACATCIIbHOCTHU, B TOM YHUCJIC B 4aCTHU:

1)rpaxkapanckoro BOCMTAHUS:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIMM  OOydYaromierocss Kak akTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOTO O0IIeCTBa;

OCO3HAHUEC CBOMX KOHCTUTYLHMOHHBIX IIpaB H 06$I3aHHOCTeI\/'I, YBa)XXCHHUC 3aKOHaA U
MIPABOIOPAIKA;

TOTOBHOCTb K COBMECTHOM TBOPYECKOH JEATEIBHOCTH NPU CO3JaHUU YUEOHBIX MPOEKTOB,
pelIeHnr YueOHbBIX U TO3HABATENbHBIX 33/1a4, BHITOTHEHUH OMOIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNSATh COOCTBEHHYIO TIO3UIMI0O IO OTHOIICHUIO K SBJICHHUSIM
COBPEMEHHOM KU3HU U OOBSCHSATH €€;

YyMEHHE y4YUThIBaTh B CBOMX JCHCTBUAX HEOOXOAMMOCTh  KOHCTPYKTHBHOIO
B3aMMOJICHCTBHS JIOJEH ¢ pasHBIMU YOEKICHUSAMHU, KyJIbTYPHBIMH IEHHOCTSAMH U COLUATBHBIM
MIOJIOKECHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B IIPOIECCE COBMECTHOI'O BBIMIOJHEHUS Y4eOHBIX,
MO3HABATENIbHBIX M UCCIIEOBATEIbCKUX 3a/1a4, YBAXKUTEIBHOTO OTHOILICHUS K MHEHHIO
OMIOHEHTOB MPH 00CYXJAEHUN CIIOPHBIX BOIPOCOB OMOJIOTHUECKOI0 COJIEP/KAHNUS;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOM JECATENBHOCTH;



2) IaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTH POCCHICKON TPAXKTAHCKOW UICHTHYHOCTH, TATPUOTH3MA, YBAKCHUS K
CBOEMY Hapojay, YyBCTBa OTBETCTBEHHOCTH mepea PoauHol, ropaoctu 3a cBOW Kpaii, CBOIO
Ponuny, cBO# SI3bIK U KyJBTYpY, IPOIIUIOE M HACTOsIIIIee MHOTOHAIIMOHAIbHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIICHHE K NPUPOJHOMY HACIEAUI0 ¥ MaMSATHUKAM MPUPOJIBI,
JTOCTHXEHHSIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTHUSAX, TPYIIE;

CIIOCOOHOCTh OLIEHWBATh BKJIAJ POCCUHUCKUX YYEHBIX B CTAHOBJIIGHHE M pa3BHUTHE
OMONOTHH, TOHUMAHUS 3HAUEHUSI OMOJIOTHH B MIO3HAHWU 3aKOHOB TIPUPO/IBI, B )KU3HU YETIOBEKA U
COBPEMEHHOT0 00IIIeCTBa;

ujciHas yOe:KIEHHOCTh, TOTOBHOCTD K CIIY)KCHHIO | 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyanoy;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

OCO3HaHHE AYXOBHBIX IIEHHOCTEH POCCUIICKOTO HApoIa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUSI, ITHYECKOTO TIOBEICHUS;

CIIOCOOHOCTh OIIEHMBATh CUTYalMI0 M IMPUHUMATh OCO3HAHHbBIE PEIICHUs, OPUEHTUPYACH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJla B IOCTPOSHUE YCTOMYMBOTO OYAyIIETo;

OTBETCTBEHHOE OTHOIICHHE K CBOUM pOAMUTENISIM, CO3JAaHUI0O CEMbM Ha OCHOBE
OCO3HAHHOTO NMPHUHATHA LIEHHOCTEH CEeMEWHOM XM3HU B COOTBETCTBUHU C TPAJAULIUAMU HAPOJIOB
Poccuu;

4) 3cTeTHYECKOr0 BOCTIMTAHMUS:

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKJIIOYas 3CTETUKY ObITa, HAYyYHOTO U TEXHUYECKOIO
TBOPYECTBA, CIIOPTA, TPYAa, OOIICCTBCHHBIX OTHOIICHHIA;,

MOHMMAaHKE YMOLIMOHAILHOTO BO3/ICUCTBUS KUBOU MPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXCHHIO B PAa3HBIX BUIAX HCKYCCTBA, CTPEMIICHHE MPOSIBISATH
KayeCcTBa TBOPYCCKOU JIMIHOCTH;

5) ¢usuyeckoro BocnuTaHHUSA, (GOPMHPOBAHMS  KYJBTYPbI  3A0POBbS H
IMOLMOHAIBLHOIO 0JIArONOIyYus:

MOHMMAaHWE U peann3aius 3J0pOBOro U 0E30MacHOro 00pasa KU3HU (340pOBOE MUTAHUE,
COOJTIOZICHHE TUTUCHHYECKHUX TPABWII M HOPM, COQIAHCUPOBAHHBIM PEKUM 3aHITHA M OT/BIXA,
perynspHas (Qu3nMdeckas aKTHUBHOCTb), OEpEeKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOIIECHUS K COOCTBEHHOMY (PU3MYECKOMY U IICUXHUECKOMY 3/10POBbIO;

MOHMMAHWE I[EHHOCTH TPaBWJI WHAMBUAYAIBHOTO M KOJUICKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAIUSX, YTPOXKAIOIINX 3I0POBBIO M KU3HU JIFOJICH;

OCO3HaHHE TOCIEACTBUM M HEMPHUSATHS BPEIHBIX NPUBBIYEK (YIOTPEOJICHUS ATKOTOJIA,
HapKOTUKOB, KypPEHHUs);

6) TPY10BOr0 BOCIIUTAHUA:

TOTOBHOCTH K TPYAY, OCO3HAHUE IICHHOCTH MacTEPCTBA, TPYIOJIIO0HE;

TOTOBHOCTB K aKTHBHOM J1€ATEIbHOCTH TEXHOJIOTUYECKOM U COLIMAIbHOM HANIPABIEHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMHPOBATh, IUJIAHUPOBATh U CaMOCTOSTENBHO  BBHITIONHATH — TaKylO
JeSITeNIbHOCTD;

WHTEpEC K pa3nnyHbiM cepam mpodeccHoHATLHON JeITeTbHOCTH, YMEHHE COBEPIIATh
OCO3HaAHHBIN BRIOODP Oyaymelt mpodeccuu u peaaTn30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TJIAHBI;

TOTOBHOCTh M CIOCOOHOCTh K O0Opa30BaHMUIO U caMOOOpa30BaHUIO HA MPOTSIKEHUH BCEH
JKU3HU;

7) 3K0JIOTMY€eCKOT0 BOCIIMTAHMS:



HKOJIOTHUECKH 11eJecO000pa3Hoe OTHOIIEHHE K MPUpPOie KaK UCTOUHUKY KU3HH Ha 3emie,
OCHOBE €€ CYIIECTBOBAaHUS,

HIOBBIIIEHUE YPOBHS 3KOJIOIMYECKON KyJIbTYypbl: IPUOOpETEHUE OIbITa IJIAHUPOBAHUS
IIOCTYIIKOB M OLIEHKU UX BO3MOXHBIX ITOCJIECICTBUH ISl OKPY’KAIOIIEH CPEbL;

0CO3HAHME TTI00AILHOTO XapaKTepa 3KOJIOIMYECKUX MPo0IeM U IyTel UX pPelIeHHUs;

CIIOCOOHOCTh MCNOJIb30BaTh MpUOOpETaeMble IPU W3YUEHUH OMOJIOTHUHM 3HAHUS M YMEHUS
IpU pelIeHUuH MpobseM, CBA3aHHBIX C palMOHAJIBHBIM MPHUPOAONOIb30BaHUEM (COOIIOCHNE
IIPaBWJI TIOBEJEHUS B INPUPOJAE, HANPABICHHBIX HA COXPAaHEHUE PABHOBECHS B JKOCHUCTEMAX,
OXpaHy BHUJIOB, IKOCUCTEM, Ouochepsl);

AKTUBHOE HENpUATHE JEHUCTBUM, NPUHOCSIIMX BpeJA OKpYy)Kalolleld NPUPOAHON cpene,
YMEHHE MPOTHO3MPOBATH HEOJIAroNPHUATHBIE SKOJIOTHYECKHE MOCIEICTBHS MPEANPUHUMAEMbIX
JIEUCTBUN U NIPEAOTBPALLATD UX;

HaJIMYUE PaA3BUTOIO HKOJIOTMYECKOTO MBIIUIEHUS, JKOJOTMYECKOM KyJIBTYpbI, OIBITA
JESTEIbBHOCTH  3KOJIOTUYECKOW  HAINpaBICHHOCTH, YMEHHUS pYKOBOJCTBOBATbCSI HMH B
[IO3HABATCIIBHOM, KOMMYHHMKATHBHOM M COLMAJIbHOM IIPAKTUKE, TOTOBHOCTH K Y4YacTHUIO B
IIPAKTUYECKOM AEATEIbHOCTU YKOJIOTUYECKOM HAIIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHHUS:

c(OPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY  YPOBHIO
pasBUTHA HAyKM M OOLIECTBEHHOW IIPAaKTUKM, OCHOBAaHHOIO Ha JHalore KyJbTyp,
CHOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEPILECHCTBOBAHUE SI3BIKOBOM M YATATEIBCKON KYJIBTYpPBI KaK CPEICTBA B3AUMOICUCTBUSA
MEXy JIFOJIbMHU U MIO3HAHUS MUDA;

MOHMMaHUE crenupuKu OHOJIOTMM KaK HAayKH, OCO3HAaHUSA €€ poiu B (OPMUPOBAHUU
PaLMOHATIBPHOIO HAYYHOI'O MBIIUICHHUS, CO3/1aHUM LEIOCTHOTO MPEACTaBICHUs 00 OKpY’KaroIieM
MHUpPE Kak O €IMHCTBE IpPUPOAbI, 4YeJIOBEKa M O00IIecTBa, B IO3HAHUM IPUPOJHBIX
3aKOHOMEPHOCTEH U peleHNH Mpo0aeM COXpaHEHHs IPUPOJTHOTO PaBHOBECHS,

yOEXKAEHHOCTh B 3HAYUMOCTU OWOJIOTMU JJIsi COBPEMEHHON LMBWINM3ALMU: 00ECIeUeHUs
HOBOI'O YPOBHS Pa3BUTHUsI MEIMLMHBI, CO3JaHUE MEPCHEKTUBHBIX OMOTEXHOJIOTUH, CIIOCOOHBIX
pematb pecypcHble Ipo0IeMbl pa3BUTHsI YEIOBEUECTBA, TIOMCKA IyTeH BBIXOJA U3 III00AIBHBIX
HKOJIOTMYECKUX NPoOIsieM U oOecrieueHus nepexoia K yCTONYMBOMY Pa3BUTHIO, pallMOHATILHOMY
UCIIOJIb30BaHUIO MPUPOIHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTAHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJIYYEHUH OMOJIOTMYECKUX 3HAHWM B LIEJSX MOBBIIMIEHUS OOIIei
KYJIbTYpBl, €CTECTBEHHO-HAyYHOM TPaMOTHOCTH, KaK COCTAaBHOW 4YacTH (HyHKIIMOHAJIHLHOU
rPaMOTHOCTH O0yuaromuxcs, GopMUPYEMOI pU U3yUYEeHUU OUOJIOTHH;

NIOHMMAHHE CYIIHOCTH METOJOB IIO3HAHMS, MCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJB30BaTh IOJyyaeMble 3HAHUS Ui aHaluu3a M OOBSICHEHUS SBICHUN
OKpY’KaIOIIeT0 MHpa M NPOHCXOJAIIMX B HEM H3MEHEHUH, yMEHHE JaenaTb 0OOCHOBaHHBIE
3aKJIIOYCHUSI Ha OCHOBE HAYYHBIX (AKTOB M HMEIOMIMXCS MAHHBIX C IIENBI0 TIOJTy4EeHUS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAMOCTOSITETIBHO HCIOJIb30BAaTh OWOJIOTUYECKUE 3HAHMS JUIS peIleHHs
npo0JeM B peabHbIX KU3HEHHBIX CUTYalUsX;

OCO3HaHHE IIEHHOCTH HAay4HOH JEeATENbHOCTH, TOTOBHOCTb OCYIIECTBIATh MPOEKTHYIO U
HCCIJIEIOBATEIIBCKYIO ACSITEIbHOCTh HHAUBUAYAIbHO U B TPYIIIIE;

TOTOBHOCTh M CIOCOOHOCTh K HENPEephIBHOMY OOpa30BaHMIO M CaMOOOPa30BaHUIO, K
AKTUBHOMY TIOJyYEHHUIO HOBBIX 3HAaHUN 10 OHOJOTMM B COOTBETCTBUU C >KU3HEHHBIMU
MOTPEOHOCTSIMHU.



METANPEIMETHBIE PE3YJIbTATBI

MeTanpeaMeTHbIE Pe3yJIbTaThl OCBOCHUS Y4eOHOTO mpeaMera «bHonorusy BKITIOYAIOT:
3HayuMble AN (OPMHUPOBAHHMS MHUPOBO33PEHUS  OOYYAIOMIMXCS  MEKIUCIUILUIMHAPHBIC
(MeXIpeIMeTHBIC) OOIeHAYYHBIE TIOHATHS, OTPAXKAIOIINE IIETIOCTHOCTh HAYYHOW KapTUHBI MUPa
U crienuuKy METOJIOB IMO3HAHUS, CIIOJB3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHS,
SIBIICHUE, TIPOIECC, CHCTEMa, HAyYHBIM ()aKT, MPUHIIMIL, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCIeOBaHMEe, HAOIIOJeHUE, W3MEpPEHHUE, SKCIEPUMEHT U JIpYyTrHe); yHUBEpCajabHbIC
yueOHbIe JeHCTBUS (IMO3HABaTEIbHbIC, KOMMYHUKATUBHBIC, PETYISTUBHBIC), 00ECICUNBAOIINE
dbopMupoBanre (GpyHKIIMOHATBHON TPAMOTHOCTH M COIMATBHOW KOMITETEHITUU OOYYarOIInuXCs;
CHOCOOHOCTh 00yJaromuXcst HCIIOJIb30BATh OCBOCHHBIC MEXTUCITUTUTHHAPHBIE,
MHUPOBO33pEHUYECKUE 3HAHUS M YHUBEpCalbHble ydeOHbIe IEMCTBUS B IO3HABATEIbHOH U
COLIMATILHOW MIPAKTHKE.

B pesynbrare uszydeHuss OWOJOTMM HAa YpPOBHE CpeaHero oOimero oOpa3oBaHus Yy
obyuaromierocss 0ynyT copMUpOBaHBI MMO3HABATEIIBHBIC YHHBEPCAJIbHBIE YUeOHBIC ICHCTBUS,
KOMMYHHMKATHBHbIE YHUBEpCAlbHbIE Y4eOHble JEWCTBUSA, PETyJISTUBHbIE YHHBEpCaIbHbIC
y4eOHbIe JeHCTBHSI, COBMECTHAS IEATEIHHOCTD.

MeTtanpeaMeTHbIE Pe3yJbTaThl OCBOCHHS MPOrPaMMBI CPEIHETO O00IIero oOpazoBaHUs
JIOJI’KHBI OTPaXKaTh:

Osgi1aieHHe YHHBEPCAJIbLHBIMU Y4eOHBIMH M03HABATEIbHBIMH 1€ CTBUSIMU:

1)0a30Bble JJOrHYeCKHUE eiiCTBUS:

CaMOCTOSITENILHO (DOPMYIMpPOBaTh M aKTyallM3MpPOBATh MPOOJIEMYy, paccMaTpuBaTh ¢
BCECTOPOHHE;

WCIIONB30BaTh MPU OCBOCHMM 3HAHUN MNPUEMBI JIOTUYECKOTO MBIIUICHHS (aHamu3a,
CHUHTE3a, CpaBHEHUs, Kilaccudukauu, 0000IIeHus1), PaCKPhIBaTb CMBICI OHOJIOTHYECKHX
MOHSTUHN (BBLICTATh UX XapaKTEPHbIC MPU3HAKH, YCTAHABIIUBATE CBS3H C APYTUMU MOHITUIMH);

OTIPE/ICIIATh IEIHM JICATEIBHOCTH, 3aj7aBas TapaMeTpbl W KPUTCPUH WX JIOCTHKCHUS,
COOTHOCHUTH PE3YJIbTaThl AEITEILHOCTHU C MOCTaBICHHBIMU LIETSMU;

UCTIONB30BaTh OMOJIOTHUECKUE TOHSATUS Ui OOBsSCHEHUS (AKTOB W SBICHUN KUBOU
TIPUPOJIBI;

CTPOUTH JIOTHYECKUE PACCYXJCHHUS (MHIYKTHBHBIC, JICIyKTUBHBIC, II0 AaHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH U MPOTHUBOPEUHS B pacCMAaTPUBAEMBIX SBICHHSIX, (OPMYIUPOBATH
BBIBOJIBI M 3aKJTFOUCHUS;

MPUMEHSATh CXEMHO-MOJICIbHBIE CPEACTBA ISl MPEACTABICHUS CYIIECTBEHHBIX CBS3CH U
OTHOIIIEHUN B M3Y4YaeMbIX OHMOJOTHYECKHX OOBEKTaxX, a TAaKK€ MPOTUBOPEUYHMM PA3HOTO POJa,
BBISIBJICHHBIX B Pa3JIMYHbBIX HH(OPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaTeiBaTh TUIAH PEIICHUS MPOOIEMbI C YIETOM aHAIM3a UMEIOIINXCS MaTePUATbHBIX
U HEMaTepUATBHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JIEATCIIBHOCTH, OIEHUBATH COOTBETCTBUE PE3yJbTATOB IICIISM,
OILICHUBATh PUCKU MOCJIEICTBUMN AESITEIbHOCTH;

KOOPJAMHHUPOBATh M BBITIONHATH padOTy B YCJIOBHSX pEaJbHOrO, BUPTYAIbHOTO U
KOMOWHHPOBAHHOT'O B3aMMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE [TPH PEHICHUH KU3HEHHBIX TPoOIIeM.

2)6a30BbIe UCCIEN0BATEIbCKHE AeHCTBUS:



BJaJIeTh HaBBIKAMHU y4E€OHO-MCCIIEI0BATENBCKON U MPOEKTHOU JEATETbHOCTH, HABBIKAMHU
paspelieHuss npodeM, CIOCOOHOCThI0O M TOTOBHOCTBIO K CaMOCTOSITEIbBHOMY TOHUCKY METO/OB
peLIeHHs] IPAKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3InYHbIX METOO0B IIO3HAHUS;

UCIIOJIb30BaTh PAa3JIUYHbIE BUIBl JESITEIBHOCTH IO IOJYYEHHUIO HOBOTO 3HAHMS, €ro
MHTEPIpETALNH, PEOOPa30OBaHUI0O U MPUMEHEHHIO B Y4YEOHBIX CUTYyalMsX, B TOM YHUCIE IpU
CO3/1aHUU YUEOHBIX U COIIMAIIbHBIX IIPOEKTOB;

(GbopMHpOBaTh HAYYHBIM THUIl MBIIUICHHS, BIAJETh HAYYHON TEPMUHOJIOIHEH, KIIIOYEBBIMU
MOHATHSMH U METO/IaMU;

CTaBUTh M (OPMYIHPOBATH COOCTBEHHBIE 3aJjaud B OOpPa30BaTENbHOU JEATEIBHOCTH U
KU3HEHHBIX CUTYAaIHsX;

BBISIBJIAT TIPUYMHHO-CIICACTBEHHBIE CBSI3U M aKTyaJM3UpOBaTh 3ajady, BBbIJIBUIATh
TUMOTE3y €€ pelleHus, HaXOAWUTh AapryMEeHThl Ui J0Ka3aTelbCTBA CBOUX YTBEPIKICHHIH,
3ajlaBaTh NapaMeTPpbl U KPUTEPUU PEIICHUS;

QHIN3MPOBATh IOJYYEHHBIE B XOJE€ PpELIEHMs 3aJaud pPe3yJbTaTbl, KPUTHUYECKU
OLIEHUBATh UX JJOCTOBEPHOCTb, IPOTHO3UPOBATh H3MEHEHHE B HOBBIX YCIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYyallUsIM, OLICHUBATh PUOOPETEHHBIHN ONBIT;

OCYILIECTBIIATH II€JICHANIPABICHHBIN IMMOMCK IMEpPEeHOCca CPEACTB U CIOCOOOB ICHCTBUS B
po(heCcCHOHATBLHYIO CPEeay;

yMETb NEPEHOCUTh 3HAaHMA B  I[IO3HABATENBHYID M  IPAKTHYECKYI0  00JacTu
JKU3HEIEATEIBHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTeiH;

BBIIBUI'aTb HOBBIE MWJEW, NpEeAJaraTb OpPUTMHAIbHBIE IOAXOJbl M PEUICHUS, CTaBUTh
po0OJIeEMBbI U 3a]1a4H, JOMYCKAIOIUE alIbTEPHATUBHBIE PEIICHHUS.

3) pabora ¢ ungopmanueii:

OpPUEHTUPOBATHCS B PA3IMUHBIX MCTOUYHUKAX HMH(pOpMaIu (TEKCTe y4eOHOro mocodus,
HAy4YHO-TMIOMYJISIPHOM JUTEpaType, OMOJIOTUYECKUX CIIOBApsSX W CIPABOYHUKAX, KOMIbIOTEPHBIX
0a3ax naHHbBIX, B MHTepHere), aHamu3upoBaTb WHGOPMALMIO PA3IUYHBIX BUIOB U (PoOpM
IPECTaBICHUS, KPUTUUYECKU OLIEHUBATh €€ TOCTOBEPHOCTh U HEMPOTUBOPEYUBOCTb;

dbopMyaHMpoBaTh 3ampOCHl M MPHUMEHATh Pa3IMYHbIE METOABI NPH IOHCKE U OTOOpe
ounonornyeckor nHMoOpMaIu, HeoOX0AMMOM JIJIsl BBITIOJHEHUS YUeOHBIX 3a/a4;

npuoOpeTaTh OMBIT HCHOJIb30BAHUS HH(POPMAIMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTHH,
COBEPILEHCTBOBATh KYJIbTYPY aKTUBHOI'O UCIIOJIb30BAHUS PA3IUUHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTHUMAaJbHYIO (OpMYy MpPEICTaBICHUS OHOIOTHYECKOM
uHpopMaluu (cxemsl, rpaduKy, AMArpaMMbl, TAOIHIIbI, PUCYHKH U JJPYToe);

UCIOJIb30BaTh HAy4HBIH S3bIK B KauecTBE CpEeACTBAa INpH paboTe ¢ OHOIOrMYecKOi
uHpOpMaLueil: TPUMEHITh XUMHUYECKHe, (pU3nYecKkrue U MaTeMaTU4eCKHe 3HAKH U CHUMBOJIBL,
dopmynbl, abOpeBHaTypy, HOMEHKIATypy, HCIOIb30BaTh U IMPEoOpPa3oBBIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEJICTBA HAIJISIHOCTH;

BJAJIeTh HABbIKAMU pACHO3HABaHUS M 3allUThl MHpOpMaLUMH, HHGPOPMALMOHHON
0€301acHOCTH JINYHOCTH.

OBJajieHHe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH el CTBUSIMU:

1)o0menne:

OCYILECTBJIATh KOMMYHHKAIIUU BO BcexX cepax KM3HM, aKTUBHO y4acTBOBaTh B JTUAJIOre
WIN JIUCKYCCHUU TI0 CYIIECTBY 00CYXIaeMOl TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKa3bIBATh
CY)KIEHHUsI OTHOCUTENIbHO BBIIOJHEHUS] MpeJjiaraéMoil 3ajJaud, Y4MUTbIBaTb WHTEPECHl U
COIIACOBAHHOCTD MO3UIUHI IPYTUX YYaCTHUKOB JUAIOra WIH JUCKYCCHH);



pacrio3HaBaTh HeBepOaJibHBbIE CpEICTBA OOILICHMS, MOHUMATh 3HAUYEHHE COLMAIbHBIX
3HAKOB, MPEANOCHUIOK BO3SHUKHOBEHUS KOH(DIUKTHBIX CUTYallui, YMETh CMATYATh KOH(DIUKTH 1
BECTH MEPErOBOPHI;

BIQJIETh Pa3IUYHBIMU CIIOCOOAMHU OOIIEHUS M B3aUMOJCHCTBUS, MOHUMATh HaMEpPEHUs
JIPYTUX JIOAEH, MPOSIBIIATh YBAKUTEIHHOE OTHOLICHHWE K COOECeTHUKY U B KOPPEKTHOH (opme
(bopMyIHpPOBATH CBOU BO3PAKECHUS;

pa3BEPHYTO U JIOTUYHO H3JIaraTh CBOIO TOUYKY 3pPEHHUS C HUCIOJIb30BAHUEM SI3BIKOBBIX
CPEJICTB.

2)coBMeCTHAS 1eATEJIbHOCTD:

MOHMUMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHIMBHUIYaJbHONH pabOTHI MpHU
peIeHnr OMOJOTHYECKON TTPOOIEeMbI, 0OOCHOBBIBATh HEOOXOIUMOCTh IPUMEHEHUS TPYIIOBBIX
¢dbopM B3aMMOAEUCTBUS NPH pelICHUH yueOHO 3a1aun;

BbIOMpPATh TEMATUKy M METO/bl COBMECTHBIX JEHCTBUH C y4y€TOM OOIIMX MHTEPECOB U
BO3MOYKHOCTEH Ka)/10TO YiIeHa KOJIEKTUBA,;

PUHUMATh LEJIU COBMECTHOM JEATEIbHOCTH, OPraHW30BbIBaTH M KOOPJIMHUPOBATH
JefcTBUS MO €€ MOCTH)KEHUIO: COCTaBJIATh IJIaH JEHCTBUH, paclpelessiTh POlIU ¢ y4ETOM
MHEHHUH YYaCTHUKOB, 00CYKIaTh Pe3yJIbTaThl COBMECTHOM paboThI;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXKIOTO YYaCTHHKA KOMaHJbI B OOLIMI pe3yibTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npeyiaraTh HOBbIE MPOEKTHI, OILIEHUBATh WAECU C TO3WUIMU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKOW 3HAYUMOCTH;

OCYUIECTBJISATh TMO3UTUBHOE CTPATETMUYECKOE TIOBEJIEHHWE B pPAa3IMYHBIX CHUTYyalHsX,
MPOSIBJIATH TBOPUECTBO U BOOOpaKEHHE, OBITh MHUIIMATHBHBIM.

Osgi1aieHHe YHHBEPCAJbHBIMHU PEryas i THBHBIMH J1€CTBUSIMU:

1)camoopranusanus:

UCTIONIB30BaTh OWOJIOTHYECKUE 3HAHUS [UIS BBISABICHHS TpPOOJIeM W WX pEIICHHS B
YKU3HEHHBIX U YICOHBIX CUTYaINSX;

BBIOMpATh HA OCHOBE OMOJOTHYECKHX 3HAHUI IeJIeBble U CMBICIOBBIE YCTAHOBKH B CBOMX
NEHCTBUSAX U IMOCTYNKAaxX MO OTHOIIEHHIO K XHBOWH HPUPOZAE, CBOEMY 3J0POBBIO U 30POBBIO
OKPY’KaIOIIHX;

CaMOCTOSITENIbHO OCYIIECTBIISTh MO3HABATEIBHYIO JESATEIBHOCTD, BBISBISATH MPOOIEMBI,
CTaBUTh M (OPMYyIHPOBATH COOCTBEHHBIE 3a7aud B 0Opa30BaTENbHON JAESITENBHOCTH U
JKU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENIbHO COCTABIIATH IUIAH PEUICHHUS TPOOJIEMBI C YIETOM MMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIOUTEHUI;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacuMpsATh paMKH y4eOHOTO IpeMeTa Ha OCHOBE JIMUHBIX MPEINOYTCHUH;

JieNiaTh OCO3HAHHBIN BBIOOD, apTyMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTD 3a PEIICHHE;

OLICHUBATH MPUOOPETEHHBIN OMIBIT;

CHOCcOOCTBOBATh (POPMUPOBAHUIO M MPOSIBIICHUIO MIMPOKOM pYIUIIMH B PAa3HBIX 00JacTAX
3HAaHUH, TOCTOSTHHO TIOBBIIIATH CBOM 00pa30BaTeIbHBINA U KyJIbTYPHBII YPOBEHb.

2)CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYallUsM, BHOCUTb KOPPEKTUBBI B JESTEIbHOCTb, OLIEHHWBATH
COOTBETCTBHUE PE3YJIbTATOB LIEISIM;



BJIaJIeTh HAaBBIKAMU ITO3HABATEIbHON pedUIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX JeHCTBUI
¥ MBICIUTENBHBIX TPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, HCIIOIH30BATH MPUEMBI pedIIeKCHI
JUIsl OLIEHKU CUTYyalluu, BIOOPA BEPHOT'O PELLCHMUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO MIPUHUMATD PELICHUS [0 UX CHIKEHUIO;

IIPUHUMATh MOTHUBBI U ApIYMEHTBI JPYTHUX IIPU aHAJIU3€E PE3YJILTATOB EATEIbHOCTH;

3)npunsTHe ceds M APYyrux:

NPUHUMATH ce0sl, MIOHMMasl CBOM HEIOCTATKU M JOCTOUHCTBA,

IIPUHUMATh MOTHUBBI U ApIYMEHTBI JPYTUX IPU aHAJIW3€E PE3YJIBTATOB IEATEIbHOCTH;

IPU3HABaTh CBOE MPaBO U MPaBo APYTUX Ha OIINOKHY;

pa3BUBATh CIIOCOOHOCTh IOHUMATh MUP € MO3UIMH JPYrOro 4esoBeKa.

INPEAMETHBIE PE3YJIBTATbBI

[IpenmeTHble pe3ysbTaThl OCBOEHHUS COAEp)KaHMs ydeOHoro mpeamera «buosorus» Ha
yriayOJE€HHOM ypOBHE OPUEHTHPOBAHBI Ha obecrieueHue NpoQuiIbHOro 00ydeHus: 00yJyaromuxcs
Oouonoruv. OHM BKJIIOYAIOT: cHelU(pUYECKHE s OUOJIOTMM HAy4yHbl€ 3HAHUSA, YMEHHS U
crocoObl JeMCTBUH IO OCBOEHMIO, MHTEpHpeTallMd W NpeoOpa3oBaHUIO 3HAHWH, BUABI
NESATEAbHOCTH MO IOJYyYEHHIO HOBBIX 3HAHMH W HMX NPUMEHEHHIO B PA3JIMYHBIX y4eOHBIX, a
TaK)KE€ B PEAIbHBIX )KU3HEHHBIX cUTyauusx. [IpeamerHbie pe3ysbTaThl IPEACTaBICHbI 110 T0J1aM
U3YYEHHUS.

[IpenmetHble pe3ynbTaThl OCBOEHUs ydeOHoro mnpenmera «buonorus» B 10 knacce
JIOJIKHBI OTPaXKaTh:

c(OpPMHUPOBAHHOCTh 3HAHUK O MeCTe U POy OMOJIOTHH B CHCTEME €CTECTBEHHBIX HayK, B
(OpMHUPOBAHUN E€CTECTBEHHO-HAYYHOW KapTHHbI MHpaA, B IO3HAHWM 3aKOHOB MPUPOIBI U
peLeHn: IpobJeM paloHaIbHOIO IPUPOAOIOIb30BAHNUS, O BKJIA/I€ POCCUHCKUX U 3apyOexHbIX
yu€HBIX B pa3BUTHE OMOJIOTHY;

BJaJICHUE CHCTEMOW OMOJIOTMYECKHUX 3HAaHUHM, KOTOpas BKJIOYAET: OCHOBOIMOJAraroliue
OMOJIOrMYECKUEe TEPMUHBI W TOHATUS (KU3Hb, KJIETKAa, OpraHU3M, MeTaboiu3M, TOMEOcTas,
CaMOpEryJIsLMs, CaMOBOCIIPOU3BEICHHUE, HACIIEICTBEHHOCTh, H3MEHUUBOCTb, POCT U Pa3BUTHE),
Ouonornueckue Tteopuu (kiaerounas teopuss T. IlIBanmna, M. Illneiinena, P. Bupxosa,
XpOMOCOMHasi Teopusi HacyiencTBeHHOCcTH T. Moprana), yuenust (H. Y. BaBuiioBa — o nieHTpax
MHOT000pa3usi U MPOUCXOXKICHHUS KyJIbTYPHBIX PacTE€HHi), 3aKOHbBI (€AMHOO0Opa3usi MOTOMKOB
IIEPBOTO MOKOJICHHs, PACIICIICHHs], YACTOTHI raMeT, HE3aBUCUMOr0 HacienoBanus I'. Mennens,
TOMOJIOTUYECKUX PSAJOB B HACJIEACTBEHHOM wu3MeHuumBocth H. M. BaBwiioBa), npHHLIMIIBI
(KOMIUIEMEHTapHOCTH);

BJIaJICHHE OCHOBHBIMH METO/IaMU HAY4YHOT'O MO3HAHMs, UCHOJIb3YyEMbIX B OMOJIOIMYECKHX
MCCJICIOBAHMSX KUBBIX OOBEKTOB (OMUCaHUE, U3MEpPEHNE, HAOII0ACHUE, SKCTICPUMEHT);

YMEHHE BBIJCIATH CYIIECTBEHHBIC IIPU3HAKU: BUPYCOB, KJIETOK IIPOKAPUOT U DYKApHOT,
OJTHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4ucie OakTepuil, TpuOOB, pacTeHHIA,
’KMUBOTHBIX U Y€JIOBEKA, CTPOCHHSI OPTraHOB U CHCTEM OpPraHOB PACTEHUH, )KUBOTHBIX, YEJIOBEKA,
MIPOLIECCOB  KU3HENEATEIbHOCTH, NPOTEKAIOIIMX B OpraHU3Max pacTeHUil, >KUBOTHBIX U
4eJI0BEKa, OMOJOrMYECKUX MPOLECCOB: 0OMEHa BellecTB (MeTa00Iu3M), IPEBPALLICHUS SHEPTHH,
OpoXxeHus, aBTOTPO(HOrO0 U reTepoTpOHOro THUMOB MUTaHUA, (POTOCHHTE3a U XEMOCHHTE3a,
MUTO3a, Mei03a, FaMeTOreHe3a, IMOpUOreHe3a, MOCTIMOPHOHATBHOIO Pa3BUTHS, PA3MHOKEHUS,
UMHIMBUAYAIBHOTO DPAa3BUTHS OpraHu3Ma (OHTOr€He3a), B3aUMOJEHCTBHUSA TE€HOB, IeTepo3uca,
HCKYCCTBEHHOT'O 0TOOPA;



YMEHHE yCTaHABIMBATh B3aMMOCBS3H MEXAY OPTaHOWJAMH KIETKH M HUX (PYHKIIHSIMH,
CTPOEHHEM KJIETOK Pa3HbIX TKaHEW U UX (QYHKUIUSAMHU, MEXy OpraHaMU U CUCTEMaMU OPTaHOB Y
pacTeHuid, >KUBOTHBIX M 4YellOBEKa M MX (PYHKIMSIMH, MEXKIYy CHCTEeMaMHU OPraHoB U HX
GYHKIUAME, MEXAYy dTanmaMu OOMEHa BEUIECTB, dTalaMH KJIETOYHOTO IHKJIA U KU3HEHHBIX
IUKJIOB OPraHU3MOB, OJTallaMH SMOPHOHAIBHOTO PAa3BUTHUSA, TEHOTUIOM M (PEHOTUIIOM,
¢deHoTunom u (pakTopamu cpeabl OOUTaHUS;

YMEHHE BBISBISTh OTIUYUTEIbHBIC NMPU3HAKHU JKUBBIX CHUCTEM, B TOM YHCIIE PACTCHHI,
JKUBOTHBIX U YEIIOBEKA;

YMEHHE HUCIOJIb30BaTh COOTBETCTBYIOLINE apIyMEHThI, OMOIOTHYECKYI0 TEPMUHOJIOTHIO U
CUMBOJIMKY JJIs JOKA3aTeJbCTBA POACTBA OPraHU3MOB Pa3HbIX CUCTEMATUUECKHUX IPYIIIL;

yMEHHE peliaTb OHOJIOTWYECKUE 3a7aud, BBISBISATh MPUYMHHO-CIICIACTBEHHBIE CBS3H
MEXIY HCCIEAyEeMbIMU OMOJIOTHYECKUMHU NpOIecCaMH M SBICHHSIMM, JAEJaTh BBIBOJIBI U
IIPOTHO3bI HA OCHOBAHMH IIOJIyYE€HHBIX PE3YJIbTaTOB;

YMEHHE BBINOJHATH JIAOOPATOPHBIE M MPAKTHYECKHUE pabOThI, COONIONATh MpaBHia IpU
paboTe ¢ yueOHBIM | JIa0OpaTOPHBIM 000PYT0BAHHEM;

YMEHHE BBIIBUTaTh THUIOTE3bl, MPOBEPSITh UX OKCIEPUMEHTAJIbHBIMU CpPEJICTBaMH,
bopMyaHpys 1eNb UCCIIeIOBAHNS, AaHATH3UPOBATH OJTYUYCHHBIC PE3YIbTAThl U JICJIaTh BHIBOJIBI,

YMEHHE y4YacTBOBaTh B Yy4eOHO-HCCIENOBATEIbCKONH paboTe Mo OWOJIOTHH, SKOJIOTHU U
MEAUIMHE, MPOBOJUMON Ha 0a3e LIKOJBbHBIX HAYYHBIX OOILIECTB, U MyOJUYHO IPEACTABIATh
MOJTyYeHHBIEC Pe3yIbTaThl HA YYEHHUECKUX KOH(PEPEHIIUSX;

YMEHHE OILICHUBATh OJTUYECKHE aCHEeKThl COBPEMEHHBIX MHCCIEOBaHUN B 00JacTu
OMoNOrMM W MEAMLMHBI (KJIOHHUPOBAaHUE, HCKYCCTBEHHOE OIUIOJOTBOPEHHUE, HAIPaBICHHOE
M3MEHEHHE TeHOMa U CO3JaHhe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBISATh OCO3HAHHBIN BBIOOp Oyayiieit mpodecCHOHaANbHON ASSITENFHOCTH B
o0acTi OUOJIOTUH, MEUIIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH, CETTLCKOTO X03sCTBA, MHUIIEBON
MPOMBIIIIEHHOCTH, YIIyOJsTh MO3HABATEIbHBIH HWHTEPEC, HANpaBiICHHbIH Ha OCO3HAHHBIN
BBHIOOP COOTBETCTBYIONIEH TMpodeccud U MPOAOIKEHHE OHOJOTUYECKOro O00pa3oBaHUs B
OpraHu3alMsIX CpeiHero NpohecCuoHaILHOTO U BBICIIEr0 00pa3oBaHUsl.

[IpenmetHsle pe3ynbTaThl OCBOCHUs yueOHoro mnpeamera «buonorus» B 11 Knacce
JIOJIKHBI OTPa’KaTh:

c(hOpMUPOBAHHOCTH 3HAHHUI O MECTE M POJU OMOJIOTUU B CHUCTEME €CTECTBEHHBIX HayK, B
(GbOopMUPOBAHUN COBPEMEHHOM €CTEeCTBEHHO-HAYYHOW KapTUHBI MHpa, B IO3HAHUU 3aKOHOB
IOPUPOABI U PEIICHUH HKOJIOTHYECKUX MpOOJeM YeIOBEUYeCTBa, a TAaKXKe B PEIICHUU BOIPOCOB
palMOHAIBHOIO IPHUPOJONOIb30BaHUS, U B (HOPMUPOBAHMM LEHHOCTHOTO OTHOILIEHUS K
npupojie, oOLIECTBY, YENOBEKY, O BKJIaJeé POCCUHCKUX M 3apyOeKHBIX YUYEHBIX-OMOJIOTOB B
pa3BUTHE OHOJIOTHH;

YMEHHUE BIa/IeTh CUCTEMOM OMOJIOTMYECKUX 3HAHUM, KOTOpas BKIIIOYAET ONpPEJEsICHUS U
[OHMMAHHE CYIIHOCTH OCHOBOIIOJAralolMX OWOJIOTHYECKUX TEPMUHOB U MOHATUH (BHI,
skocucteMa, Owuocdepa), Oumosormueckue Tteopuu (dBoonMOHHAs Teopus Y. JlapBuHa,
CUHTEeTHUECKass Teopus sBomonuu), yueHus (A. H. CesepuoBa — 0 NyTsIX U HalpaBICHHAX
sBommony, B.W. BepHanackoro — o 6uocdepe), 3akoHsl (reHeTHYecKoro pasHoBecus Jx. Xapau
u B. BaiinGepra, 3aponeimeBoro cxonctsa K. M. bapa), npaBuna (Muaumyma HO. JIuOuxa,
AKOJIOTHYECKON MUPaMUIbl YHEPTUHN ), TUIIOTE3b! (TUmoTe3a «mupa PHK» V. I'unGepra);

YMEHHME BIJIAJETh OCHOBHBIMM METOJAaMH HAy4YHOIO TIO3HAHMS, MWCIIOJIB3YEMBIMH B
OMOJIOTMYECKUX HCCIEIOBAHUSAX KHUBBIX OOBEKTOB M SKOCUCTEM (OMMCaHUE, H3MEpPEHUE,



HaOI0/IeHNE, PKCIIEPUMEHT), CIIOCOOaMH BBISBICHUS U OLIEHKH aHTPOTIOTCHHBIX M3MEHEHUU B
PUPOJE;

YMEHHUE BBIACIATh CYIIECTBCHHBIC IPU3HAKU: BHUJIOB, OHOTCOIICHO30B, IKOCHUCTEM U
onocdepsl, CTAOWIH3UPYIOMIETO, JMABIDKYIIETO W Pa3phIBAIOIIETO €CTECTBEHHOIO OTOOpa,
AIUTOMATPUYECKOT0 ¥ CUMIATPUIECKOTO BU000pA30BAHUS, BIUSHUS JBUKYIIUX CHII 3BOJIOIUU
Ha TeHO(OH] TMOIYJISALNH, TPUCTIOCOOICHHOCTH OPTraHU3MOB K cpelie OOMTaHUs, YepelOBaHUs
HaIpaBJICHUI SBOJIIOLINHU, KPYTOBOPOTA BEIIECTB M MMOTOKA SHEPTUH B SKOCHCTEMAX;

YMEHHE YCTaHABIMBATh B3aMMOCBS3M MEXAY IMPOLECCAMU DSBOIOIUH, JABIKYIIUMU
CHJIaMH aHTPOINOTeHe3a, KOMIIOHEHTAMH Pa3UYHBIX SKOCHUCTEM M MPHUCTOCOOICHUSIMHU K HUM
OpraHu3MOB;

YMEHHUE BBISBIIATh OTIUYUTEILHBIC MPU3HAKH J)KUBBIX CUCTEM, MPUCIIOCOOICHHOCTh BUIOB
K cpere oOuTaHMs, aOMOTUYECKMX M OMOTHUYECKUX KOMIIOHEHTOB 3KOCHCTEM, B3aHMMOCBS3Ei
OpPraHU3MOB B COOOIECTBAX, AaHTPOIOT€HHBIX U3MEHEHHH B IKOCUCTEMAX CBOEH MECTHOCTH;

YMEHHE HCIOJB30BATh COOTBETCTBYIOUINE apryMEHThI, OMOIIOTUYECKYI0 TEPMUHOJIOTHIO U
CHUMBOJIMKY JUIS JIOKQ3aTEeIbCTBA POJICTBA OPTraHU3MOB pAa3HBIX CUCTEMATHUECKUX TpPYIIIL,
B3aMMOCBSI3M OPraHU3MOB U Cpelbl OOMTAaHHUS, €IUHCTBA YEIOBEUECKUX pac, HE0OXOAUMOCTH
COXpaHEHHs MHOT000pa3usi BHUJOB M KOCHUCTEM KaK YCJIOBHUS COCYIECTBOBAaHHUS HPUPOABI U
YeJI0BEYECTBA;

YMEHHE peliaTth OWOJIOTUYECKHE 3a7ayH, BBISBIATH HPUYMHHO-CIICJCTBEHHBIC CBS3H
MEXIy HCCIEeIyeMbIMU OHOJOTHYECKHUMH TPOIeCCAaMU W SIBJICHHUSIMH, [e1aTh BBIBOABI U
MPOTHO3BI HA OCHOBAHHUH MOJYYCHHBIX PE3yJIbTaTOB;

YMEHHUE BBINOJHATH JIAOOPATOPHBIE M TPAKTHYECKHE Pa0OThI, COONIONATh MpaBHia TPU
paboTe ¢ ydeOHBIM U JIa0OpaTOPHBIM 000PYIOBAHHEM;

YMEHHE BBIIBUTaTh THUIOTE3bl, IMPOBEPATh HUX OSKCICPUMEHTAIBHBIMU CPEIICTBAMH,
bopMyaHpys 1EeNb UCCIeI0OBAHUS, aHATH3UPOBATh OJTYUYCHHBIE PE3YIbTaThl U JIENaTh BHIBOJIBI,

YMEHHE Y4YacTBOBaTh B Y4€OHO-HCCIIEIOBATEIHCKON pabdoTe MO OMOJOTHH, SKOJIOTHH U
MEIUIUHE, TMPOBOJANMON Ha 0a3ze MIKOJBHBIX HAYYHBIX OOIIECTB, W IyOJIMYHO TNPENCTAaBISATH
MOJTYYCHHBIC PE3YJIbTAThl HA YICHUYECKUX KOH(PEPEHIUIX;

YMEHHE OIICHHBATh THUINOTE3bl M TEOPUM O TMPOUCXOKIACHUHM KU3HU, YEIOBEKa H
YeJIOBEYECKUX pac, O MPUYMHAX, MOCIEACTBHSIX M CIOCO0aX MPEeJOTBPAICHHS TII00aTHHBIX
U3MEHEeHu# B buocdepe;

YMEHHE OCYIIECTBISATh OCO3ZHAHHBIN BBIOOP OyIymei mpoheCcCHOHATLHON ACATEIBHOCTH B
obnmacth  OMONOTWH, OKOJOTHH, TPUPOIOIOIB30BAHUS, MEIUIMHBI, OHOTEXHOJOTHUH,
TMICHIXOJIOTHH, BETEPUHAPHH, CEIBCKOTO XO3AWCTBA, MHUINEBOW MPOMBIIUICHHOCTH, YTIyOIsTh
MO3HABATENIbHBI WHTEPEC, HANPAaBICHHBI Ha OCO3HAHHBIM BBIOOP COOTBETCTBYIOIIEH
npodeccun U TMPOJOIDKEHHE OHOJIOTMYECKOro o00pa3oBaHMs B OpPraHU3ALUSAX CPEIHEro
npo¢eCcCHOHATBHOTO U BBICIIET0 00pa30BaHuUsl.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

Ne HaumeHoBaHue pa3neioB U TeM
n/m  NporpamMmsl

1 buonorus kak Hayka

2 JKuBbI€ cHCTEMBI U UX U3yUYEHUE

3 buonorus xinetku

KoanuecTBo 4acoB

Bcero

Kourpoabusie IIpakTHyeck

padoThl ue padoThl

0.5

JuexkTpoHHble (U¢poBbLIE)
o0pa3oBaTe/IbHbIE PeCypChl

bubmunorexa LIOK

https://academy-
content.myschool.edu.ru/lesson/5¢523154-
8bfa-4fdf-bdf8-fb62770d3862

bubmuorexa [{OK

https://lesson.academy-
content.myschool.edu.ru/lesson/15bc113d-
cab1-4730-8ca3-
8c3862e¢30f75?backUrl=%2F06%2F10

bubmunorexa LIOK

https://lesson.academy-
content.myschool.edu.ru/lesson/4e8b5cdb-
f414-40a6-9aed-
638dd73a0475?backUrl=%2F06%2F10

4 X¥UMHUYECKask OpraHu3alys KIETKA

10

bubmuoreka [JOK

https://lesson.academy-
content.myschool.edu.ru/lesson/7248ccfd-
3595-44¢2-9¢ad-
alS5ec719¢673?backUrl=%2F06%2F10https:
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8927-400e-81b5-
27a76afed81b?backUrl=%2F06%2F 10https:/
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Hacnencreennas ungopmanus u
peanmuzanus €€ B KIIETKE
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bubmuoreka [JOK

https://lesson.academy-
content.myschool.edu.ru/lesson/05b30833-
2ed2-445b-b4ae-
823f126b73d0?backUrl=%2F06%2F10https:
//lesson.academy-
content.myschool.edu.ru/lesson/eb33fad3-
8d72-4e¢0b-bbc5-
4¢86e312fb15?backUrl=%2F06%2F10

JKU3HEeHHEBIN IIUKIT KJIETKHA

bubnuorexa [JOK

https://lesson.academy-
content.myschool.edu.ru/lesson/a494c3cb-
b7¢7-4815-b7al-
155¢7245fdbf?backUrl=%2F06%2F10https:/
/lesson.academy-

content.myschool.edu.ru/lesson/a494c3cb-
b7c7-4815-b7al-
155¢72451dbf?backUrl=%2F06%2F 10

Crpoenue U pyHKIUU OPraHU3MOB
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bubmunorexa [IOK

https://lesson.academy-
content.myschool.edu.ru/lesson/f6d39de3-
49b3-415f-a6de-
b61e1484b48f?backUrl=%2F06%2F10
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Pa3MHoOeHMe 1 pa3BUTHE OPraHU3MOB
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TI'enetuka — HayKa 0 HaCJICACTBCHHOCTHU
U UBMCHYUBOCTHU OPTaHHU3MOB

3aKOHOMepHOCTI/I HaCJICACTBECHHOCTH
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https://lesson.academy-content.myschool.edu.ru/lesson/99d9a91a-3f8e-49cb-bce4-3a2f5e634110?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/99d9a91a-3f8e-49cb-bce4-3a2f5e634110?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/99d9a91a-3f8e-49cb-bce4-3a2f5e634110?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/99d9a91a-3f8e-49cb-bce4-3a2f5e634110?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/99d9a91a-3f8e-49cb-bce4-3a2f5e634110?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/8088b7fa-1bac-4c85-9905-a91d41ed37f8?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/8088b7fa-1bac-4c85-9905-a91d41ed37f8?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/8088b7fa-1bac-4c85-9905-a91d41ed37f8?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/8088b7fa-1bac-4c85-9905-a91d41ed37f8?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/da2765cd-a327-4526-bef3-7ecc1e3cd9c4?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/da2765cd-a327-4526-bef3-7ecc1e3cd9c4?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/da2765cd-a327-4526-bef3-7ecc1e3cd9c4?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/da2765cd-a327-4526-bef3-7ecc1e3cd9c4?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/67987237-3081-4683-970c-1dd5857cf5bf?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/67987237-3081-4683-970c-1dd5857cf5bf?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/67987237-3081-4683-970c-1dd5857cf5bf?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/67987237-3081-4683-970c-1dd5857cf5bf?backUrl=%2F06%2F10
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/lesson.academy-
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content.myschool.edu.ru/lesson/f9¢74bbf-
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bubmunorexa LIOK

https://lesson.academy-
content.myschool.edu.ru/lesson/el1564a9¢c-
019¢-4060-abd6-
435067cec14d?backUrl=%2F06%2F10
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bubnuorexa [JOK

https://lesson.academy-
content.myschool.edu.ru/lesson/143bcb4f-
232b-4e0c-84a7-
7b6b48306d6b?backUrl=%2F06%2F10
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https://lesson.academy-
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840d20ce0270?backUrl=%2F06%2F10
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bubmunoreka [IOK

https://lesson.academy-
content.myschool.edu.ru/lesson/133b0166-
fc35-4a91-a264-
14aaee2t5897?backUrl=%2F06%2F10



https://lesson.academy-content.myschool.edu.ru/lesson/67987237-3081-4683-970c-1dd5857cf5bf?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/a3431d82-087f-46fe-a5a8-eca3491d454a?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/a3431d82-087f-46fe-a5a8-eca3491d454a?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/a3431d82-087f-46fe-a5a8-eca3491d454a?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/a3431d82-087f-46fe-a5a8-eca3491d454a?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/a3431d82-087f-46fe-a5a8-eca3491d454a?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/f9e74bbf-4477-4452-b5a1-3f990c947800?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/f9e74bbf-4477-4452-b5a1-3f990c947800?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/f9e74bbf-4477-4452-b5a1-3f990c947800?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/f9e74bbf-4477-4452-b5a1-3f990c947800?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/f9e74bbf-4477-4452-b5a1-3f990c947800?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/e1564a9c-0f9c-4060-abd6-435067cec14d?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/e1564a9c-0f9c-4060-abd6-435067cec14d?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/e1564a9c-0f9c-4060-abd6-435067cec14d?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/e1564a9c-0f9c-4060-abd6-435067cec14d?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/143bcb4f-232b-4e0c-84a7-7b6b48306d6b?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/143bcb4f-232b-4e0c-84a7-7b6b48306d6b?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/143bcb4f-232b-4e0c-84a7-7b6b48306d6b?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/143bcb4f-232b-4e0c-84a7-7b6b48306d6b?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/86acad55-2279-4152-a48a-840d20ce0270?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/86acad55-2279-4152-a48a-840d20ce0270?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/86acad55-2279-4152-a48a-840d20ce0270?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/86acad55-2279-4152-a48a-840d20ce0270?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/133b0166-fc35-4a91-a264-14aaee2f5897?backUrl=%2F06%2F10
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11 KJIACC

HaunmeHnoBanue KoanuecTBOo 4acoB
‘:;gn pa3aesioB u TeM Beero Konrposnbubie IlpakTuyeckue  IJIEKTPOHHBIE (M(POBBIE) 00pa3oBaTelbHbIE PeCypChl
NporpamMmbl padoThbI padoThI
Sapoene i bubmuoreka [JOK
passuTHe https://lesson.academy-
> BOIOHORHBIX 4 content.myschool.edu.ru/lesson/dbb6c1d1-cf9¢c-43b5-ae8c-
HpeCTaBeHH B 1a4a8ea05f95?backUrl=%2F06%2F 1 1 https://lesson.academy-
SHOTOrI content.myschool.edu.ru/lesson/7a22¢0f1-1169-4450-8585-
b2ad01be75af?backUrl=%2F06%2F11
bu6mmorexal [OK
https://lesson.academy-
content.myschool.edu.ru/lesson/al 56d7a4-2580-4123-a777-
188444dal15727backUrl=%2F06%2F 1 1 https://lesson.academy-
content.myschool.edu.ru/lesson/6111c6b6-69b6-421c-80bf-
7dc4£8a61511?backUrl=%2F06%2F 1 1https://lesson.academy-
MHKpOPBOTIONIA 1 &6 content.myschool.edu.ru/lesson/85¢9b260-0018-458a-9¢76-
S — 15 1 2 286103¢5af16?backUrl=%2F06%2F 1 1 https://lesson.academy-
content.myschool.edu.ru/lesson/923cbdce-4ef1-4295-b671-
€268ad583¢02? backUrl=%2F06%2F11
https://lesson.academy-
content.myschool.edu.ru/lesson/304a891{-8df8-4b19-9753-
813275¢cae0f6?backUrl=%2F06%2F1 1 https://lesson.academy-
content.myschool.edu.ru/lesson/bac095e5-fa3b-43c0-ael 8-
f48043f9bdfe?backUrl=%2F06%2F11
MaKpodBOMOLI 1 ¢ bu6mmoreka LIOK https://lesson.academy-
7 1 content.myschool.edu.ru/lesson/85¢9b260-0018-458a-9¢76-

pe3yNIbTaThI

286103e5af16?backUrl=%2F06%2F1 1 https://lesson.academy-



https://lesson.academy-content.myschool.edu.ru/lesson/dbb6c1d1-cf9c-43b5-ae8c-1a4a8ea05f95?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/dbb6c1d1-cf9c-43b5-ae8c-1a4a8ea05f95?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/dbb6c1d1-cf9c-43b5-ae8c-1a4a8ea05f95?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/7a22c0f1-1169-4450-8585-b2ad01be75af?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/7a22c0f1-1169-4450-8585-b2ad01be75af?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/7a22c0f1-1169-4450-8585-b2ad01be75af?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/a156d7a4-2580-4f23-a777-188444da1572?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/a156d7a4-2580-4f23-a777-188444da1572?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/a156d7a4-2580-4f23-a777-188444da1572?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/6111c6b6-69b6-421c-80bf-7dc4f8a6f511?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/6111c6b6-69b6-421c-80bf-7dc4f8a6f511?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/6111c6b6-69b6-421c-80bf-7dc4f8a6f511?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/85e9b260-0018-458a-9e76-286103e5af16?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/85e9b260-0018-458a-9e76-286103e5af16?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/85e9b260-0018-458a-9e76-286103e5af16?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/923cbdce-4ef1-4295-b67f-e268ad583c02
https://lesson.academy-content.myschool.edu.ru/lesson/923cbdce-4ef1-4295-b67f-e268ad583c02
https://lesson.academy-content.myschool.edu.ru/lesson/923cbdce-4ef1-4295-b67f-e268ad583c02
https://lesson.academy-content.myschool.edu.ru/lesson/304a891f-8df8-4b19-9753-8f3275cae0f6?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/304a891f-8df8-4b19-9753-8f3275cae0f6?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/304a891f-8df8-4b19-9753-8f3275cae0f6?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/bac095e5-fa3b-43c0-ae18-f48043f9bdfe?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/bac095e5-fa3b-43c0-ae18-f48043f9bdfe?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/bac095e5-fa3b-43c0-ae18-f48043f9bdfe?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/85e9b260-0018-458a-9e76-286103e5af16?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/85e9b260-0018-458a-9e76-286103e5af16?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/85e9b260-0018-458a-9e76-286103e5af16?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/d5d4ce86-b439-4abe-b498-ab8377cd47d4?backUrl=%2F06%2F11
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content.myschool.edu.ru/lesson/d5d4ce86-b439-4abe-b498-
ab8377cd47d47backUrl=%2F06%2F11https://lesson.academy-
content.myschool.edu.ru/lesson/d0c1700a-¢698-4173-85¢8-
400002296419?backUrl=%2F06%2F11

bu6mmorexa [JOK

https://lesson.academy-
content.myschool.edu.ru/lesson/54f96a99-57¢3-4914-9da0-
ba9bad6f08897backUrl=%2F06%2F 1 1 https://lesson.academy-

gZifHI/LTHe FRHSHI Ha 16 = content.myschool.edu.ru/lesson/9ec4c3a8-5763-40ed-b127-
2¢1b849¢42227backUrl=%2F06%2F1 1https://lesson.academy-
content.myschool.edu.ru/lesson/429b1a0d-c3e4-4740-9d75-
b1d6fd53e2¢6?backUrl=%2F06%2F11
bubmuoreka [JOK
https://lesson.academy-
content.myschool.edu.ru/lesson/dd16ac23-fddb-4c08-a329-
MporcxoweHue 6de2fal01073?backUrl=%2F06%2F1 1https://lesson.academy-
HeTOBCKA — 1 1 content.myschool.edu.ru/lesson/375dd554-099¢-409t-846a-
B — 4¢30dc63346d?backUrl=%2F06%2F1 1 https://lesson.academy-
content.myschool.edu.ru/lesson/4a3e¢94d7-80fe-4ae2-b0Ocb-
607d35bebf80?backUrl=%2F06%2F 1 1https://lesson.academy-
content.myschool.edu.ru/lesson/6bff6946-b615-49a6-a4e9-
Sab6cae58048?backUrl=%2F06%2F11
DKOJIOTHSI — HayKa O bubanorexa [JOK
B3aUMOOTHOIIEHHUSIX https://lesson.academy-
OpPraHU3MOB H 4 0.5 content.myschool.edu.ru/lesson/7b5d33d5-1cfb-47db-807e-
HaJJOpraHU3MEHHBIX ' 8592819110ee?backUrl=%2F06%2F 1 1https://lesson.academy-
CHUCTEM C content.myschool.edu.ru/lesson/2fd03194-aa0b-4d7d-8e61-
OKpY>KaloIen cpeaon c9becea28c0f?backUrl=%2F06%2F11
OpraHusmsl U cpea 10 1.5 bubmmoreka [JOK


https://lesson.academy-content.myschool.edu.ru/lesson/d5d4ce86-b439-4abe-b498-ab8377cd47d4?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/d5d4ce86-b439-4abe-b498-ab8377cd47d4?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/d0c1700a-e698-4173-85c8-4000022964f9?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/d0c1700a-e698-4173-85c8-4000022964f9?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/d0c1700a-e698-4173-85c8-4000022964f9?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/54f96a99-57e3-4914-9da0-ba9bad6f0889?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/54f96a99-57e3-4914-9da0-ba9bad6f0889?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/54f96a99-57e3-4914-9da0-ba9bad6f0889?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/9ec4c3a8-5763-40ed-b127-2e1b849c4222?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/9ec4c3a8-5763-40ed-b127-2e1b849c4222?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/9ec4c3a8-5763-40ed-b127-2e1b849c4222?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/429b1a0d-c3e4-4740-9d75-b1d6fd53e2c6?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/429b1a0d-c3e4-4740-9d75-b1d6fd53e2c6?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/429b1a0d-c3e4-4740-9d75-b1d6fd53e2c6?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/dd16ac23-fddb-4c08-a329-6de2fa101073?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/dd16ac23-fddb-4c08-a329-6de2fa101073?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/dd16ac23-fddb-4c08-a329-6de2fa101073?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/375dd554-099c-409f-846a-4c30dc63346d?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/375dd554-099c-409f-846a-4c30dc63346d?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/375dd554-099c-409f-846a-4c30dc63346d?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/4a3e94d7-80fe-4ae2-b0cb-607d35bebf80?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/4a3e94d7-80fe-4ae2-b0cb-607d35bebf80?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/4a3e94d7-80fe-4ae2-b0cb-607d35bebf80?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/6bff6946-b615-49a6-a4e9-5ab6cae58048?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/6bff6946-b615-49a6-a4e9-5ab6cae58048?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/6bff6946-b615-49a6-a4e9-5ab6cae58048?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/7b5d33d5-1cfb-47db-807e-85928f9110ee?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/7b5d33d5-1cfb-47db-807e-85928f9110ee?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/7b5d33d5-1cfb-47db-807e-85928f9110ee?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/2fd03f94-aa0b-4d7d-8e6f-c9becea28c0f?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/2fd03f94-aa0b-4d7d-8e6f-c9becea28c0f?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/2fd03f94-aa0b-4d7d-8e6f-c9becea28c0f?backUrl=%2F06%2F11

oOuTaHusA

https://lesson.academy-
content.myschool.edu.ru/lesson/e24d7ba7-de89-4373-8b70-
9771d8e0da5c?backUrl=%2F06%2F11

DKOJIOTUSA BUIOB U
MOy JIALMN

10

0.5

bu6mmoreka [IOK

https://lesson.academy-
content.myschool.edu.ru/lesson/d224f4ab-dcaf-4e28-adf9-
520525b609aa?backUrl=%2F06%2F11

DKOIOTHUA COOOIIECTB.
DKOJIOTUYECKUE
CUCTEMBI

12

0.5

bu6mmoreka [IOK

https://lesson.academy-
content.myschool.edu.ru/lesson/c7c57f3a-ed31-4459-bc73-
8991f6efdc7b?backUrl=%2F06%2F1 1 https://lesson.academy-
content.myschool.edu.ru/lesson/d224f4ab-dcaf-4¢28-adf9-
520525b609aa?backUrl=%2F06%2F 1 1https://lesson.academy-
content.myschool.edu.ru/lesson/02744494-8497-4551-9af8-
d03a5ae969¢9?backUrl=%2F06%2F 1 1 https://lesson.academy-
content.myschool.edu.ru/lesson/b73fbc29-b7a7-45d9-99fa-
10cef05e1d95?backUrl=%2F06%2F 1 1https://lesson.academy-
content.myschool.edu.ru/lesson/6231556e-13f5-4ffe-ba2a-
21a490fd5156?backUrl=%2F06%2F11

10

buocdepa —
riaodannHast
9KOCHCTEMA

bubmuoreka [JOK

https://lesson.academy-
content.myschool.edu.ru/lesson/1a9ccS5eb-5£59-447a-93b2-
73ab470d8568?backUrl=%2F06%2F 1 1https://lesson.academy-
content.myschool.edu.ru/lesson/88c47bdb-bbe6-4898-9cc2-
e7b8a2175dab?backUrl=%2F06%2F11

11

Yemosek U
OKpY’Karolas cpena

bu6mmoreka [IOK

https://lesson.academy-
content.myschool.edu.ru/lesson/8cc24148-8636-4a51-aa94-
126651e54ccc?backUrl=%2F06%2F 1 1https://lesson.academy-



https://lesson.academy-content.myschool.edu.ru/lesson/e24d7ba7-de89-4373-8b70-9771d8e0da5c?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/e24d7ba7-de89-4373-8b70-9771d8e0da5c?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/e24d7ba7-de89-4373-8b70-9771d8e0da5c?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/d224f4ab-dcaf-4e28-adf9-520525b609aa?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/d224f4ab-dcaf-4e28-adf9-520525b609aa?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/d224f4ab-dcaf-4e28-adf9-520525b609aa?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/c7c57f3a-ed3f-4459-bc73-8991f6efdc7b?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/c7c57f3a-ed3f-4459-bc73-8991f6efdc7b?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/c7c57f3a-ed3f-4459-bc73-8991f6efdc7b?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/d224f4ab-dcaf-4e28-adf9-520525b609aa?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/d224f4ab-dcaf-4e28-adf9-520525b609aa?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/d224f4ab-dcaf-4e28-adf9-520525b609aa?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/02744494-8497-4551-9af8-d03a5ae969e9?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/02744494-8497-4551-9af8-d03a5ae969e9?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/02744494-8497-4551-9af8-d03a5ae969e9?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/b73fbc29-b7a7-45d9-99fa-10cef05e1d95?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/b73fbc29-b7a7-45d9-99fa-10cef05e1d95?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/b73fbc29-b7a7-45d9-99fa-10cef05e1d95?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/6231556e-13f5-4ffe-ba2a-21a490fd5156?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/6231556e-13f5-4ffe-ba2a-21a490fd5156?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/6231556e-13f5-4ffe-ba2a-21a490fd5156?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/1a9cc5eb-5f59-447a-93b2-73ab470d8568?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/1a9cc5eb-5f59-447a-93b2-73ab470d8568?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/1a9cc5eb-5f59-447a-93b2-73ab470d8568?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/88c47bdb-bbe6-4898-9cc2-e7b8a2175dab?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/88c47bdb-bbe6-4898-9cc2-e7b8a2175dab?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/88c47bdb-bbe6-4898-9cc2-e7b8a2175dab?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/8cc24f48-8636-4a51-aa94-126651e54ccc?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/8cc24f48-8636-4a51-aa94-126651e54ccc?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/8cc24f48-8636-4a51-aa94-126651e54ccc?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/dfdeeae5-bc9b-4b8d-ae4f-beebecad09eb?backUrl=%2F06%2F11

content.myschool.edu.ru/lesson/dfdeeae5-bc9b-4b8d-ae4f-
beebecad09eb?backUrl=%2F06%2F11

OBIIEE KOJIMYECTBO

YACOB IO IPOTPAMME |02 4 7.5


https://lesson.academy-content.myschool.edu.ru/lesson/dfdeeae5-bc9b-4b8d-ae4f-beebecad09eb?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/dfdeeae5-bc9b-4b8d-ae4f-beebecad09eb?backUrl=%2F06%2F11

IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

buonorus kak KOMIUIEKCHAsI HAyKa U Kak
4aCTh COBPEMEHHOTO O0IIECTBA

JKuBnle cucTEMBI U UX CBOMCTBA

KoanuyecTBo yacos

KonrpoJuabubie
Bcero P
padoThbI

IIpakTHyeckue
padoThI

DJieKTpoHHbIe HH(POBBIE
o0pa3oBaTe/IbHbIE PeCypChl

bubmunoreka LIOK

https://lesson.academy-
content.myschool.edu.ru/lesson/5¢523154-
8bfa-4fdf-bdf8-
fb62770d3862?backUrl=%2F06%2F10

bu6mmoreka [JOK

https://lesson.academy-
content.myschool.edu.ru/lesson/15bc113d-
cab1-4730-8ca3-
8c3862e30f75?backUrl=%2F06%2F10

YPOBHeBaﬂ opranu3anus )XUBBIX CUCTEM

I/ICTOPI/HI OTKPBITHA U U3YUCHUS KIICTKH.
Knerounas Teopus

Metoasl MOJIEKYJIIPHOM U KJIETOYHON
ouomnoruu. I1.p. «M3yuenue meTonoB
KJICTOYHOU Omosioruu (xpomarorpadus,

0.5

bubmuoreka [JOK

https://lesson.academy-
content.myschool.edu.ru/lesson/15bc113d-
cab1-4730-8ca3-
8¢3862e30f75?backUrl=%2F06%2F10

bubmorexa [JOK
https://lesson.academy-

content.myschool.edu.ru/lesson/070c3e1b-
ed0e-4857-8bbe-
d5758b8ba098?backUrl=%2F06%2F10
https://lesson.academy-

content.myschool.edu.ru/lesson/070c3elb-
ed0e-4857-8bbe-



https://lesson.academy-content.myschool.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/15bc113d-cab1-4730-8ca3-8c3862e30f75?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/15bc113d-cab1-4730-8ca3-8c3862e30f75?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/15bc113d-cab1-4730-8ca3-8c3862e30f75?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/15bc113d-cab1-4730-8ca3-8c3862e30f75?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/15bc113d-cab1-4730-8ca3-8c3862e30f75?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/15bc113d-cab1-4730-8ca3-8c3862e30f75?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/15bc113d-cab1-4730-8ca3-8c3862e30f75?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/15bc113d-cab1-4730-8ca3-8c3862e30f75?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/070c3e1b-ed0e-4857-8b6e-d5758b8ba098?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/070c3e1b-ed0e-4857-8b6e-d5758b8ba098?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/070c3e1b-ed0e-4857-8b6e-d5758b8ba098?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/070c3e1b-ed0e-4857-8b6e-d5758b8ba098?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/070c3e1b-ed0e-4857-8b6e-d5758b8ba098?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/070c3e1b-ed0e-4857-8b6e-d5758b8ba098?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/070c3e1b-ed0e-4857-8b6e-d5758b8ba098?backUrl=%2F06%2F10

10

11

12

anexTpodopes, muddepeHnraIbHOe
uentpudyruposanue, [TL[P)»

XHUMHUYECKUN COCTAB KIIETKHA

MI/IHCpaJIBHBIQ BEIICCTBA KIJIICTKHU, UX
Ouonoruyeckas poib

OpraHI/ILIeCKI/IC BCIIIECTBA KJICTKU —
oenku. JI.p. «OOHapy) eHne OEITKOB C
IIOMOIIIBO KAYCCTBCHHBIX peaKHHﬁ»

CoiicTBa, Kmaccupukanyst v GyHKIUN
0emKoB

Opranuyeckue BEeIecTBa KIETKH —
YIJIEBOJIBI

OpFaHI/I‘-IeCKI/Ie BCIICCTBA KIICTKH —
JIMITHU A bI

Hyxneunossie kucnotsl. JJHK u PHK.

0.5

0.5

d5758b8ba098?backUrl=%2F06%2F10

bubmoreka L{OK https://lesson.academy-
content.myschool.edu.ru/lesson/f0169498-
8927-400e-81b5-
27a76afed81b?backUrl=%2F06%2F10

bubmunoreka LIOK

https://lesson.academy-
content.myschool.edu.ru/lesson/f0169498-
8927-400e-81b5-
27a76afed81b?backUrl=%2F06%2F10

bubmoreka [JOK

https://lesson.academy-
content.myschool.edu.ru/lesson/0215437a-
0f2¢-4c47-8760-
2a9¢2t77¢89¢?backUrl=%2F06%2F10

bubmunoreka [IOK
https://lesson.academy-
content.myschool.edu.ru/lesson/7248ccfd-
3595-44¢2-9ead-
alSec719¢673?backUrl=%2F06%2F10
bubnmnoreka [{OK https://lesson.academy-
content.myschool.edu.ru/lesson/7248cctd-
3595-44e2-9¢ead-
al5ec719¢673?backUrl=%2F06%2F10

bubmmnoreka LIOK



https://lesson.academy-content.myschool.edu.ru/lesson/070c3e1b-ed0e-4857-8b6e-d5758b8ba098?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/f0169498-8927-400e-81b5-27a76afed81b?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/f0169498-8927-400e-81b5-27a76afed81b?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/f0169498-8927-400e-81b5-27a76afed81b?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/f0169498-8927-400e-81b5-27a76afed81b?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/f0169498-8927-400e-81b5-27a76afed81b?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/f0169498-8927-400e-81b5-27a76afed81b?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/f0169498-8927-400e-81b5-27a76afed81b?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/f0169498-8927-400e-81b5-27a76afed81b?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/0215437a-0f2e-4c47-8760-2a9e2f77c89c?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/0215437a-0f2e-4c47-8760-2a9e2f77c89c?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/0215437a-0f2e-4c47-8760-2a9e2f77c89c?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/0215437a-0f2e-4c47-8760-2a9e2f77c89c?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/7248ccfd-3595-44e2-9ead-a15ec719c673?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/7248ccfd-3595-44e2-9ead-a15ec719c673?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/7248ccfd-3595-44e2-9ead-a15ec719c673?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/7248ccfd-3595-44e2-9ead-a15ec719c673?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/7248ccfd-3595-44e2-9ead-a15ec719c673?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/7248ccfd-3595-44e2-9ead-a15ec719c673?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/7248ccfd-3595-44e2-9ead-a15ec719c673?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/7248ccfd-3595-44e2-9ead-a15ec719c673?backUrl=%2F06%2F10

JLp. «MccnenoBanre HYKJI€MHOBBIX
KHCJIOT, BBIJIEJIEHHBIX U3 KJIETOK
Pa3IMYHBIX OPTaHU3MOBY

https://lesson.academy-

content.myschool.edu.ru/lesson/3b18d58d-
51ee-43ba-9b17-
45¢9608fa3827backUrl=%2F06%2F10

Crpoenue n ¢pynkiuu ATO. Jlpyrue

13 nykieosunrpudocdarsr (HTD)
CexBenupoBanue JIHK. Meroabt

14 T€HOMMKH, TPAHCKPUIITOMUKH,
IPOTEOMHUKHU

15 Metoab! CTpyKTypHOU OHOJIOTUU
bubnuoreka [JOK

Tuns! knetok. [IpokapnoTnueckas A hesiininionsy

16 TeTKA content.myschool.edu.ru/lesson/a9152604-
585b-4bf9-923c-
d6a9d6847d3f?backUrl=%2F06%2F10
bu6mmoreka [IOK

CrpoeHune 3yKapuoTHYECKOM KIIETKH. https://lesson.academy-
17 I1.p. «M3yueHne CBOKMCTB KJIETOYHOM 0.5 content.myschool.edu.ru/lesson/86c00dc3-
MeMOpaHbD» 4fd0-40aa-b7ec-
3de0a656cf42?backUrl=%2F06%2F10
bubmmnorexa LIOK
https://lesson.academy-

18 [loBepXHOCTHBIII annapar KJIETKH content.myschool.edu.ru/lesson/86c00dc3-
41d0-40aa-b7ec-
3de0a656¢f42?backUrl=%2F06%2F10
but6mmoreka [JOK

OnHOoMeMOpaHHbIE OPraHOUABI KJIETKH.
https://lesson.academy-
19 IL.p. «M3yueHne qBUKEHUS LUTOILIA3MBbI 0.5

B PACTUTCIIBHBIX KIICTKAX»

content.myschool.edu.ru/lesson/86¢c00dc3-
4fd0-40aa-b7ec-



https://lesson.academy-content.myschool.edu.ru/lesson/3b18d58d-51ee-43ba-9b17-45c9608fa382?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/3b18d58d-51ee-43ba-9b17-45c9608fa382?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/3b18d58d-51ee-43ba-9b17-45c9608fa382?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/3b18d58d-51ee-43ba-9b17-45c9608fa382?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/a9152604-585b-4bf9-923c-d6a9d6847d3f?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/a9152604-585b-4bf9-923c-d6a9d6847d3f?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/a9152604-585b-4bf9-923c-d6a9d6847d3f?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/a9152604-585b-4bf9-923c-d6a9d6847d3f?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/86c00dc3-4fd0-40aa-b7ec-3de0a656cf42?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/86c00dc3-4fd0-40aa-b7ec-3de0a656cf42?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/86c00dc3-4fd0-40aa-b7ec-3de0a656cf42?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/86c00dc3-4fd0-40aa-b7ec-3de0a656cf42?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/86c00dc3-4fd0-40aa-b7ec-3de0a656cf42?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/86c00dc3-4fd0-40aa-b7ec-3de0a656cf42?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/86c00dc3-4fd0-40aa-b7ec-3de0a656cf42?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/86c00dc3-4fd0-40aa-b7ec-3de0a656cf42?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/86c00dc3-4fd0-40aa-b7ec-3de0a656cf42?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/86c00dc3-4fd0-40aa-b7ec-3de0a656cf42?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/86c00dc3-4fd0-40aa-b7ec-3de0a656cf42?backUrl=%2F06%2F10

20

21

22

23

24

25

26

HOHyaBTOHOMHHe OpraHOH bl KJIICTKHU:
MUTOXOHAPUH, IIJIACTUIBI. .Hp
«I/ICCJIGIIOBaHI/Ie IIasMoJim3a u
ACIUIa3MOJIn3a B paCTUTCIbHBIX
KJIICTKax>»

HememOpanHbIe OpraHouIbl KIETKU

Crpoenue u GpyHKIUH
anpa.CpaBHUTEIbHAS XapaKTEPUCTUKA
KJIETOK 3yKapuoT. JL.p. «M3yyenue
CTPOEHUs KJIIETOK pa3InYHbIX
OpraHU3MOB»

Konrtponsnas pabora no remam
«XUMUYECKasi OpraHu3alust KICTKH» U
«Ctpoenue U GyHKIHU KIETKU»

AccuMUISILIAS U JUCCUMMIISIIUS — JIBE
CTOpOHBI MeTabonu3Ma. Turmbsl oOMeHa
BemiecTB. JL.p. «M3yuenue
KaTaJUTHYECKON aKTUBHOCTH
(dbepMeHTOB (Ha MpUMepe aMIIIa3bl WIN
KaTaJias3bl)»

DepMEHTaTUBHBINA XapaKTep peaKiuii
KJIETOYHOro MeTabonu3Mma. JL.p.
«M3ydenune GpepMeHTaTHBHOTO
paclILeIuIeHusl IepoKCcHia BOAOPOa B
PACTUTEIBHBIX U )KUBOTHBIX KJIETKaX»

benku-akTuBaTOpHI U OCIIKU-
MHTHOUTOPBI

0.5

0.5

0.5

3de0a656cf42?backUrl=%2F06%2F10

bubmuoreka [IOK

https://lesson.academy-
content.myschool.edu.ru/lesson/86¢00dc3-
4fd0-40aa-b7ec-
3de0a656¢f42?backUrl=%2F06%2F10

bu6mmoreka I{OK https://lesson.academy-
content.myschool.edu.ru/lesson/86c¢00dc3-
4fd0-40aa-b7ec-
3de0a656¢f42?backUrl=%2F06%2F10

bubmunoreka LIOK
https://lesson.academy-
content.myschool.edu.ru/lesson/cdc6b0d2-



https://lesson.academy-content.myschool.edu.ru/lesson/86c00dc3-4fd0-40aa-b7ec-3de0a656cf42?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/86c00dc3-4fd0-40aa-b7ec-3de0a656cf42?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/86c00dc3-4fd0-40aa-b7ec-3de0a656cf42?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/86c00dc3-4fd0-40aa-b7ec-3de0a656cf42?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/86c00dc3-4fd0-40aa-b7ec-3de0a656cf42?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/86c00dc3-4fd0-40aa-b7ec-3de0a656cf42?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/86c00dc3-4fd0-40aa-b7ec-3de0a656cf42?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/86c00dc3-4fd0-40aa-b7ec-3de0a656cf42?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/86c00dc3-4fd0-40aa-b7ec-3de0a656cf42?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/cdc6b0d2-866f-4e35-9168-ceea5e124e55?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/cdc6b0d2-866f-4e35-9168-ceea5e124e55?backUrl=%2F06%2F10

8661-4¢35-9168-
ceeasel24e557backUrl=%2F06%2F10

27 ABTOTpOGHBIN TUIT OOMEHA BEIIECTB
28 DoTOCUHTE3
bubmuoreka I{OK https://lesson.academy-
Xemocuntes. JI.p. «CpaBHeHUe
79 HpoIECCoB (oTOCHHTE3a I 0.5 content.myschool.edu.ru/lesson/27¢57b97-
ee02-4b2c-97ac-
REMOCHITESD 223ab6624f7?backUrl=%2F06%2F 10
bubmuoreka [JOK
AHa’poOHBIEC OpraHu3Mbl. Buibl https://lesson.academy-
30 opoxenus. JI.p. «CpaBHEHHUE TIPOIIECCOB content.myschool.edu.ru/lesson/27¢57b97-
OpOXXEHUS U TBIXaHUSD» ee02-4b2c-97ac-
223ab66c24f7?backUrl=%2F06%2F10
AdpOoOHBIE OPraHU3MBL. DTaTIbI
SHEPreTHYecKOro ooMeHa. JHeprus
31 MEMOpPaHHOTO IpaIueHTa MPOTOHOB.
Cunte3 AT®: pabora nporoHHoit ATD-
CUHTA3BI
bubmuoreka [JOK
Kontpoinbnas pabota o teme «Oo6meH https://lesson.academy-
32 BEILECTB U NIPEBPALLEHUE SHEPTHUH B content.myschool.edu.ru/lesson/1f60acef-
KJIETKE» 6051-44ce-bb66-
6175e4d594807backUrl=%2F06%2F10
33 Peakuyu MmaTpuyHOTrO CHHTE3a
TpaHckpunuus — MaTpU4YHBIA CHHTE3 Bubmorexa OK
34 https://lesson.academy-

PHK

content.myschool.edu.ru/lesson/05b30833-



https://lesson.academy-content.myschool.edu.ru/lesson/cdc6b0d2-866f-4e35-9168-ceea5e124e55?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/cdc6b0d2-866f-4e35-9168-ceea5e124e55?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/27c57b97-ee02-4b2c-97ac-223ab66c24f7?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/27c57b97-ee02-4b2c-97ac-223ab66c24f7?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/27c57b97-ee02-4b2c-97ac-223ab66c24f7?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/27c57b97-ee02-4b2c-97ac-223ab66c24f7?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/27c57b97-ee02-4b2c-97ac-223ab66c24f7?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/27c57b97-ee02-4b2c-97ac-223ab66c24f7?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/27c57b97-ee02-4b2c-97ac-223ab66c24f7?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/27c57b97-ee02-4b2c-97ac-223ab66c24f7?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/1f60acef-6051-44ce-bb66-6f75e4d59480?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/1f60acef-6051-44ce-bb66-6f75e4d59480?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/1f60acef-6051-44ce-bb66-6f75e4d59480?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/1f60acef-6051-44ce-bb66-6f75e4d59480?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/05b30833-2ed2-445b-b4ae-823f126b73d0?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/05b30833-2ed2-445b-b4ae-823f126b73d0?backUrl=%2F06%2F10

2ed2-445b-b4ae-
8231126b73d0?backUrl=%2F06%2F10

35 Tpancnsauus u e€ sramnbl
16 KonupoBanue amunokucinot. Posnb
pubocom B OmocuHTe3€e Oenka
37 Opranu3zaiiys TeHoMa y TPOKapUoOT U
3YKapHuOT
18 MounekysipHbIe MEXaHU3MBbI SKCIIPECCHH
TeHOB y 9YKapHOT
bubmmoreka [IOK
Bupycsl — HeksieTouHbIe POPMBI JKUZHU https://lesson.academy-
39 1 00JIMTraTHBIC Mapa3uThHI. 0.5 content.myschool.edu.ru/lesson/eb33fad3-
[1.p.«Co3nanue Moaenu BUPycay 8d72-4e0b-bbc5-
4¢c86e3121b15?backUrl=%2F06%2F10
40 BupycHblie 3a0051eBaHus YeIIOBEKa,
KUBOTHBIX, PACTCHUI
41 HanotexHoyoruu B OHOJIOTHH U
METUITIHE

42 JKnu3HeHHBIN UK KISTKH

43 Matpununsiii cuntes JJHK

44 XpomocoMmsl. JI.p. «M3yuenne XxpoMocoM 0.5

Ha TOTOBBIX MUKPOITPETapaTax»
bubmmnorexa LIOK
https://lesson.academy-

45 JleneHne KICTKH — MHTO3 content.myschool.edu.ru/lesson/a494c3cb-
b7c7-4815-b7al-
155¢7245tdbf?backUrl=%2F06%2F10

46 Tuner knerok. Kapuokunes u 0.5



https://lesson.academy-content.myschool.edu.ru/lesson/05b30833-2ed2-445b-b4ae-823f126b73d0?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/05b30833-2ed2-445b-b4ae-823f126b73d0?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/eb33fad3-8d72-4e0b-bbc5-4c86e312fb15?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/eb33fad3-8d72-4e0b-bbc5-4c86e312fb15?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/eb33fad3-8d72-4e0b-bbc5-4c86e312fb15?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/eb33fad3-8d72-4e0b-bbc5-4c86e312fb15?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/a494c3cb-b7c7-4815-b7a1-155c7245fdbf?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/a494c3cb-b7c7-4815-b7a1-155c7245fdbf?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/a494c3cb-b7c7-4815-b7a1-155c7245fdbf?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/a494c3cb-b7c7-4815-b7a1-155c7245fdbf?backUrl=%2F06%2F10

uutokuHes. JL.p. «Habmaronenue mutosa
B KJIETKaX KOHYMKA KOpeIKa Jyka (Ha
TOTOBBIX MHUKPOTIPETIapaTax)»

47 Perynsinums >KM3HEHHOTO LUKJIA KIIETOK
48 Opranusm Kak €IMHOE 11eJ10€
49 TKaHH“paCTeHHﬁV. JLp.«3yuenue 0.5
TKaHeH pacTeHui»

50 Txanu KUBOTHBIX U yesoBeka. JI.p. 0.5
«3ydyenne TkaHEeH KUBOTHBIX»
Opranel. CucreMbl OpraHos.

51 JL.p.«3y4eHue opraHoB IIBETKOBOI'O 0.5

pacTeHus»

52 Omnopa Tena OpraHu3MoB

53 JIBuKeHre opraHu3MoB
bubmunoreka LIOK
https://lesson.academy-

54 [TuTanue opraHu3MoB content.myschool.edu.ru/lesson/f6d39de3-
49b3-415f-a6de-
b61e1484b48f?backUrl=%2F06%2F10

55 ITuTaHue MO3BOHOYHBIX KUBOTHBIX.

[InmeBapurenpHas cuCTEMa 4EJIOBEKa
bubmmnorexa LIOK
https://lesson.academy-

56 JlpIxaHue opraHu3MOB content.myschool.edu.ru/lesson/f6d39de3-
49b3-415f-a6de-
b61e1484b481?backUrl=%2F06%2F10

57 JlbIxaHue MO3BOHOYHBIX JKUBOTHBIX U

YCIO0BCKa



https://lesson.academy-content.myschool.edu.ru/lesson/f6d39de3-49b3-415f-a6de-b61e1484b48f?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/f6d39de3-49b3-415f-a6de-b61e1484b48f?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/f6d39de3-49b3-415f-a6de-b61e1484b48f?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/f6d39de3-49b3-415f-a6de-b61e1484b48f?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/f6d39de3-49b3-415f-a6de-b61e1484b48f?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/f6d39de3-49b3-415f-a6de-b61e1484b48f?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/f6d39de3-49b3-415f-a6de-b61e1484b48f?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/f6d39de3-49b3-415f-a6de-b61e1484b48f?backUrl=%2F06%2F10

58

TpaHcTopT BEIIECTB Y OPraHU3MOB

KpOBeHOCHa}I CHUCTEMaA IMO3BOHOYHBIX

59
KUBOTHBIX U YEIOBEKa
bubmmoreka [IOK
https://lesson.academy-

60 Boiaenenue y opranusmos content.myschool.edu.ru/lesson/f6d39de3-
49b3-415f-a6de-
b61e1484b481?backUrl=%2F06%2F10

61 3amuTa y OpraHu3MoB

62 NMmyHHas cuctema yeaoBeka

63 PaznpaxxuMocCTh U peryisiuus y

OpPTraHU3MOB
I'ymopanbHast peryasuus u
64 9H/IOKPUHHAs CUCTEMa KHUBOTHBIX U
YeoBeKa
bubmuoreka [JOK
https://lesson.academy-

65 @DopMBI pa3MHOKEHUS OPIraHU3MOB content.myschool.edu.ru/lesson/99d9a91a-
3f8e-49cb-bced-
3a215e634110?backUrl=%2F06%2F10

66 [TonoBoe pazMHOKEHHE
bu6mmoreka [OK
https://lesson.academy-

67 Meiio3 content.myschool.edu.ru/lesson/0f5f2936-
e558-48d1-8691-
eablc182d9b8?backUrl=%2F06%2F10

68 I'ametorenes. OOpa3oBaHue U pa3BUTHE 0.5

MoJoBbIX KJIeToK. JI.p. «M3yueHue



https://lesson.academy-content.myschool.edu.ru/lesson/f6d39de3-49b3-415f-a6de-b61e1484b48f?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/f6d39de3-49b3-415f-a6de-b61e1484b48f?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/f6d39de3-49b3-415f-a6de-b61e1484b48f?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/f6d39de3-49b3-415f-a6de-b61e1484b48f?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/99d9a91a-3f8e-49cb-bce4-3a2f5e634110?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/99d9a91a-3f8e-49cb-bce4-3a2f5e634110?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/99d9a91a-3f8e-49cb-bce4-3a2f5e634110?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/99d9a91a-3f8e-49cb-bce4-3a2f5e634110?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/0f5f2936-e558-48d1-869f-eab1c182d9b8?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/0f5f2936-e558-48d1-869f-eab1c182d9b8?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/0f5f2936-e558-48d1-869f-eab1c182d9b8?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/0f5f2936-e558-48d1-869f-eab1c182d9b8?backUrl=%2F06%2F10

CTPOCHUS TOJIOBBIX KJIETOK HA TOTOBBIX
MHUKpOTpenaparax»

Konrponsnas padora o Teme

bubmunoreka LIOK
https://lesson.academy-

69 (PasMHOEHTE OpFAHIEMOBY content.myschool.edu.ru/lesson/c081bbd7-
b846-42ec-9bb9-
c0ff9388e41d?backUrl=%2F06%2F10

NunuBuayanbHOE pa3BUTHE OPraHU3MOB
70 — OHTOI'€HEe3. 3aKiaJKa OPraHoB U
TKaHEW W3 3apOJIBIIICBBIX JIUCTKOB
bubmoreka [{OK
PocT u pa3BuTHE JKUBOTHBIX.
JlaboparopHast pabota «BrIsiBICHNE hps:: lesson.academy-
71 HPH3HAKOB CXOJCTEA 3apOBIIICH 0.5 content.myschool.edu.ru/lesson/44d23e03-
ITO3BOHOYHBIX YKUBOTHBIX) 3225-4c6f-ad55-
559¢9d843db9?backUrl=%2F06%2F10
Pa3smHOXeHMe U pa3BUTUE PACTEHHIA.
72 JL.p.«CTpoeHue opraHoB pa3MHOKEHUS 0.5
BBICIIUX PACTEHUI»
bu6mmoreka [IOK
HcTopust CTAaHOBJICHUS M Pa3BUTHS hitps://lesson.academy-

73 FeHETHIN KAK HAYKI1 content.myschool.edu.ru/lesson/8088b7fa-
1bac-4¢85-9905-
a91d41ed3718?backUrl=%2F06%2F10

OCHOBHBIC TIOHSTHS ¥ CUMBOJIBI
74 reretuku. JI.p.«Zlpo3opuna kak 00BEKT 0.5

FCHETUYCCKUX MCCIICIOBAHUI

3aKOHOMEPHOCTH HaCJeA0BaHUS bu6mmoreka L{OK https://lesson.academy-
75 MPU3HAKOB. MOHOTHOpUIHOE 0.5 content.myschool.edu.ru/lesson/da2765cd-

ckpemBanue. I1.p.«M3yuenue

a327-4526-bef3-



https://lesson.academy-content.myschool.edu.ru/lesson/c081bbd7-b846-42ec-9bb9-c0ff9388e41d?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/c081bbd7-b846-42ec-9bb9-c0ff9388e41d?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/c081bbd7-b846-42ec-9bb9-c0ff9388e41d?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/c081bbd7-b846-42ec-9bb9-c0ff9388e41d?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/44d23e03-5225-4e6f-a455-559e9d843db9?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/44d23e03-5225-4e6f-a455-559e9d843db9?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/44d23e03-5225-4e6f-a455-559e9d843db9?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/44d23e03-5225-4e6f-a455-559e9d843db9?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/8088b7fa-1bac-4c85-9905-a91d41ed37f8?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/8088b7fa-1bac-4c85-9905-a91d41ed37f8?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/8088b7fa-1bac-4c85-9905-a91d41ed37f8?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/8088b7fa-1bac-4c85-9905-a91d41ed37f8?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/da2765cd-a327-4526-bef3-7ecc1e3cd9c4?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/da2765cd-a327-4526-bef3-7ecc1e3cd9c4?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/da2765cd-a327-4526-bef3-7ecc1e3cd9c4?backUrl=%2F06%2F10

pE3yIbTATOB MOHOIMOPHUIHOTO
CKpELIMBaHUA Y APO30(UIIB»

]_II/ITOJ'IOI‘ NYCCKUEC OCHOBEI

Teccle3cd9c4?backUrl=%2F06%2F10

76
MOHOTHOPHIHOTO CKPEIIUBAHUS
77 AHanusupyroniee CKpeuuBaHue.
HenonHoe noMuHupoBaHHe
bu6mmoreka [OK
JuruOpuaHoe CKpelBaHue.
[1.p.«M3yuenue pe3ynbTaToB hutps: ilesson.academy-

78 S TS ——— 0.5 content.myschool.edu.ru/lesson/67987237-
3081-4683-970c¢-

ApO3OPIUILD 1dd5857c5bf?backUrl=%2F06%2F 10

79 L{uTOIOrHYEeCKHUE OCHOBBI

JTUTAOPHUTHOTO CKpPEITHBAHMS

80 CuermieHHOE HACJIeI0BaHUE MPU3HAKOB

bubmuoreka [JOK
XpoMocoMHas Teopis https://lesson.academy-

81 HACHIE/ICTREHHOCTH content.myschool.edu.ru/lesson/a3431d82-
087f-46fe-a5a8-
eca3491d454a?backUrl=%2F06%2F10
bubmunoreka [IOK
https://lesson.academy-

82 I'eneTuka moa content.myschool.edu.ru/lesson/f9e¢74bbf-
4477-4452-b5al-
31990¢947800?backUrl=%2F06%2F10
bubmmnorexa LIOK

23 KonTponbaas paboTa mo teme https://lesson.academy-

<<3aKOHOMepHOCTI/I HaCJICACTBECHHOCTH»

content.myschool.edu.ru/lesson/e1564a9c-
019¢-4060-abd6-



https://lesson.academy-content.myschool.edu.ru/lesson/da2765cd-a327-4526-bef3-7ecc1e3cd9c4?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/67987237-3081-4683-970c-1dd5857cf5bf?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/67987237-3081-4683-970c-1dd5857cf5bf?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/67987237-3081-4683-970c-1dd5857cf5bf?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/67987237-3081-4683-970c-1dd5857cf5bf?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/a3431d82-087f-46fe-a5a8-eca3491d454a?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/a3431d82-087f-46fe-a5a8-eca3491d454a?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/a3431d82-087f-46fe-a5a8-eca3491d454a?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/a3431d82-087f-46fe-a5a8-eca3491d454a?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/f9e74bbf-4477-4452-b5a1-3f990c947800?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/f9e74bbf-4477-4452-b5a1-3f990c947800?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/f9e74bbf-4477-4452-b5a1-3f990c947800?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/f9e74bbf-4477-4452-b5a1-3f990c947800?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/e1564a9c-0f9c-4060-abd6-435067cec14d?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/e1564a9c-0f9c-4060-abd6-435067cec14d?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/e1564a9c-0f9c-4060-abd6-435067cec14d?backUrl=%2F06%2F10

84

85

I'eHoTHn Kak neaocTHAs
cucrema.l eHeTMUECKUI KOHTPOIIb
pPa3BUTHUA PACTEHUM, )KUBOTHBIX U
YeJ0BeKa

H3meHunBOCTh NpU3HAKOB. Buibl
U3MEHYUBOCTH

435067cecl14d?backUrl=%2F06%2F10

86

87

88

MopaudukanoHHass K3MEHYNBOCTh

BapuanvoHHBIN psii U BaApUALIMOHHAS
kpuBas. [L.p. «MccnenoBanue
3aKOHOMEPHOCTENH MOJU(PUKALTMOHHON
n3MeH4uBOoCTH. [TocTpoeHue
BapHALMOHHOIO psifia U BApUALMOHHOM
KpUBOW»

I'enoTunMueckast U3MEHUYUBOCTb.
KomOnHaTHBHAs N3MEHUUBOCTh

0.5

89

90

91

92

MyTanuoHHast ©3MEHYUBOCTb. I1.p.
«MyTanun y 1po30¢puiisl (Ha FOTOBBIX
MHUKpOIpenaparax)»

3aKOHOMEPHOCTH MYTallMOHHOT O
nporecca. JNUTeHETHKA U ATTUTCHOMHKA

I'enetuka yenoseka. I1.p. «CocraBnenue
Y aHAJIU3 POJIOCIOBHOW

MeTtoasl MEIUIIMHCKON T€HETUKU

0.5

0.5

bubmunoreka [IOK
https://lesson.academy-

content.myschool.edu.ru/lesson/bb1da599-

4162-44bb-b97d-
8e7165598966?backUrl=%2F06%2F10

bubmuoreka [{OK
https://lesson.academy-



https://lesson.academy-content.myschool.edu.ru/lesson/e1564a9c-0f9c-4060-abd6-435067cec14d?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/bb1da599-4162-44bb-b97d-8e7165598966?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/bb1da599-4162-44bb-b97d-8e7165598966?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/bb1da599-4162-44bb-b97d-8e7165598966?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/bb1da599-4162-44bb-b97d-8e7165598966?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/b676db76-e61e-4f78-826a-75676e7f5af6?backUrl=%2F06%2F10

content.myschool.edu.ru/lesson/b676db76-
eble-4178-826a-
75676e715at67backUrl=%2F06%2F 10

3HaueHue MG):[I/IHI/IHCKOﬁ T'CHCTHUKHU B

93 MPEAOTBPAIEHNH U JICUCHUH
FCHETUYECKUX 3a00JIeBaHUI YyeoBeKa
bubmunoreka LIOK
OcHoBHbIe TIOHATHUS cenekuun. JL.p.
https://lesson.academy-
94 <<I/13yquvHe COPTOB KYJIPTYPHBIX 0.5 content.myschool.edu.ru/lesson/143bcb4f-
pPacTeHHIA U TIOPO]T JOMAITHHX 737b-4c00-84a7-
PHBOTHRIX 7b6b48306d6b?backUrl=%2F06%2F 10
bu6mmoreka [JOK
MeTo/bI CeNeKIMOHHOM paboTh. JL.p. https://lesson.academy-
95 «3y4yeHne METoI0B CeNeKIIUU 0.5 content.myschool.edu.ru/lesson/86acad55-
pacTeHui» 2279-4152-a48a-
840d20ce0270?backUrl=%2F06%2F10
96 JIOCTHKEHHUSI CEJIEKIIUU PACTCHUN U
*KuBOTHBIX. [1.p.«IIpuBHUBKa pacTeHUI»
97 CoxpaHenue, n3y4eHue u
HCIOJIb30BaHNE TEHETUIECKIX PECYPCOB
buoTexHonorns Kak HayKa U OTpaciib
98 npousBoAcTBa. [1.p. «M3yuenune 0.5
00BEKTOB OMOTEXHOJIOTUM
bu6mmoreka [{JOK
OCHOBHBIE HaIlPaBJICHUSI CHHTETUYECKOU htps: esson.academy-
99 content.myschool.edu.ru/lesson/133b0166-

OHnoIoruu

fc35-4a91-a264-
14aaee2f58977backUrl=%2F06%2F10



https://lesson.academy-content.myschool.edu.ru/lesson/b676db76-e61e-4f78-826a-75676e7f5af6?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/b676db76-e61e-4f78-826a-75676e7f5af6?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/b676db76-e61e-4f78-826a-75676e7f5af6?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/143bcb4f-232b-4e0c-84a7-7b6b48306d6b?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/143bcb4f-232b-4e0c-84a7-7b6b48306d6b?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/143bcb4f-232b-4e0c-84a7-7b6b48306d6b?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/143bcb4f-232b-4e0c-84a7-7b6b48306d6b?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/86acad55-2279-4152-a48a-840d20ce0270?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/86acad55-2279-4152-a48a-840d20ce0270?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/86acad55-2279-4152-a48a-840d20ce0270?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/86acad55-2279-4152-a48a-840d20ce0270?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/133b0166-fc35-4a91-a264-14aaee2f5897?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/133b0166-fc35-4a91-a264-14aaee2f5897?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/133b0166-fc35-4a91-a264-14aaee2f5897?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/133b0166-fc35-4a91-a264-14aaee2f5897?backUrl=%2F06%2F10

100 XpOMOCOMHas U T€HHasl HHXEHEPUs

101 Menunuackue OMOTEXHOJIOTUU

102 [ToBTOpeHme, 0600MIIEHNE,
CHUCTEMATHU3AIMs 3HAHHUH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

13.5




11 KJIACC

KoanuecTBO 4acos

':;QH Tema ypoka Korrrposrbre Ipakru-  DJEKTPOHHBbIE HH(pPOBLIE 00pa3oBaTebHbIE
Bcero yeckue pecypchl
padoThI
padoThI
bubmuoreka [JOK
https://lesson.academy-

OpomtounonHas teopus Y. JlapBuna 1 content.myschool.edu.ru/lesson/dbb6c1d1-cf9c-
43b5-ae8c-
1a4a8ea05f95?backUrl=%2F06%2F11

JBHKyIMe CUIIBbI 3BOJIFOLIUHA BUIOB 110 Y. 1

HapBuny

Bboprba 3a cymecTBoBaHuE, €CTECTBEHHBII 1

U UCKYCCTBEHHBII 0TOOD
bu6mmoreka [JOK

dopMHUpOBaHNE CHHTETUYCCKON TCOPUHU hitps:/flesson.academy-

N — 1 content.myschool.edu.ru/lesson/7a22¢0f1-1169-
4450-8585-
b2ad01be75af?backUrl=%2F06%2F11
bu6mmorekxa [JOK

DTaribl 3BOJIFOIMOHHOTO MpoIlecca: hitps:/lesson.academy-

MHKDOYBOTIONHA H MAKPOIBOMIOL 1 content.myschool.edu.ru/lesson/85¢9b260-001 8-
458a-9¢76-
286103e5af16?backUrl=%2F06%2F11
bubmnoreka [IOK

[Tomymsius — saeMeHTapHas eIMHUIA blps: lesson.academy-

1 content.myschool.edu.ru/lesson/al56d7a4-2580-

SBOJIIOIHUH

4123-a777-
188444dal572?backUrl=%2F06%2F11



https://lesson.academy-content.myschool.edu.ru/lesson/dbb6c1d1-cf9c-43b5-ae8c-1a4a8ea05f95?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/dbb6c1d1-cf9c-43b5-ae8c-1a4a8ea05f95?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/dbb6c1d1-cf9c-43b5-ae8c-1a4a8ea05f95?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/dbb6c1d1-cf9c-43b5-ae8c-1a4a8ea05f95?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/7a22c0f1-1169-4450-8585-b2ad01be75af?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/7a22c0f1-1169-4450-8585-b2ad01be75af?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/7a22c0f1-1169-4450-8585-b2ad01be75af?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/7a22c0f1-1169-4450-8585-b2ad01be75af?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/85e9b260-0018-458a-9e76-286103e5af16?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/85e9b260-0018-458a-9e76-286103e5af16?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/85e9b260-0018-458a-9e76-286103e5af16?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/85e9b260-0018-458a-9e76-286103e5af16?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/a156d7a4-2580-4f23-a777-188444da1572?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/a156d7a4-2580-4f23-a777-188444da1572?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/a156d7a4-2580-4f23-a777-188444da1572?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/a156d7a4-2580-4f23-a777-188444da1572?backUrl=%2F06%2F11

10

11

12

13

14

3aK0oH TeHETHYECKOro paBHOBeCHs JIK.
Xapnau, B. BaitnOepra. JI.p. «BrisiBienue
M3MEHYUBOCTH y 0CO0OEi OJTHOTO BH]Ia»

DneMeHTapHble (aKTOPBI SBOJIOIUN

B¢ ekt ocHoBarens. dpdexrt
OyTBLUTIOYHOTO TOPJIBIIITKA
Murpauun. M301011 DOy JISLMMA:
reorpadudeckas, OnoJorndaecKas

EcrecTBeHHBII 0TOOP — HaNPaBIISAIOMINI
(baxTop BOIIOLUI

[TonoBoit oT60p

[Iprcnoco0aeHHOCTh OPraHU3MOB Kak
pe3ysbTaT MUKpOIBOIOnHu. JL.p.
«W3yuenne apomopdo3oB u

WJIA0AJANTAlMI y pACTEHUN U KUBOTHBIX)»

[Tpumeps! npucnocobaeHuit y
OpTaHU3MOB: MOP(HOJIOTHYECKHE,
dbuznonornyeckrue, OMOXUMHUYECKHE,
noseneHueckue. JL.p. «IIpucnocobnenus
OpPraHHU3MOB U UX OTHOCUTENbHAS
1e1eco00pa3HOCTh)

0.5

0.5

0.5

bub6mnoreka [IOK

https://lesson.academy-
content.myschool.edu.ru/lesson/7a22¢0f1-1169-
4450-8585-
b2ad01be75af?backUrl=%2F06%2F11

bu6mmorekxa [JOK

https://lesson.academy-
content.myschool.edu.ru/lesson/304a891f-8df8-
4b19-9753-
8£3275cac0f6?backUrl=%2F06%2F11

bu6mmoreka [JOK

https://lesson.academy-
content.myschool.edu.ru/lesson/d5d4ce86-b439-
4abe-b498-
ab8377cd47d4?backUrl=%2F06%2F11

bu6mmorekxa [JOK

https://lesson.academy-
content.myschool.edu.ru/lesson/4b606f7f-48be-
4b4b-a371-
6€90263¢b659?backUrl=%2F06%2F11



https://lesson.academy-content.myschool.edu.ru/lesson/7a22c0f1-1169-4450-8585-b2ad01be75af?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/7a22c0f1-1169-4450-8585-b2ad01be75af?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/7a22c0f1-1169-4450-8585-b2ad01be75af?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/7a22c0f1-1169-4450-8585-b2ad01be75af?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/304a891f-8df8-4b19-9753-8f3275cae0f6?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/304a891f-8df8-4b19-9753-8f3275cae0f6?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/304a891f-8df8-4b19-9753-8f3275cae0f6?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/304a891f-8df8-4b19-9753-8f3275cae0f6?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/d5d4ce86-b439-4abe-b498-ab8377cd47d4?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/d5d4ce86-b439-4abe-b498-ab8377cd47d4?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/d5d4ce86-b439-4abe-b498-ab8377cd47d4?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/d5d4ce86-b439-4abe-b498-ab8377cd47d4?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/4b606f7f-48be-4b4b-a371-6e90263cb659?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/4b606f7f-48be-4b4b-a371-6e90263cb659?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/4b606f7f-48be-4b4b-a371-6e90263cb659?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/4b606f7f-48be-4b4b-a371-6e90263cb659?backUrl=%2F06%2F11

Bupn, ero kputepuu u ctpykrypa. JLp.

bu6mmoreka [JOK
https://lesson.academy-

15 «CpasHenne Br108B 10 0.5 content.myschool.edu.ru/lesson/6111c6b6-69b6-
MOP(OJIOFHHECKOMY KPHTEPHIO 42 1¢-80bf-7dc4f8a6£511?backUrl=%2F06%2F 1 1
16 CrtpykTypa Buaa
BumooOpa3oBanue Kak pe3yinbTar https://lesson.academy-
17 MHKPOIBOTIOLIIL content.myschool.edu.ru/lesson/bac095e5-fa3b-
43c0-ael8-f4804319bdfe?backUrl=%2F06%2F11
CBs13b MUKPO3BOJIIOLIMH U
18 anuaemMuosiorui. O000IIeHHE IO TeEME
«MuKpo3BOIIOLUSA U €€ pe3yJIbTaThD)
19 Kontponbnas pabota mo teme
«MUKpPOIBOIIOIUS U €€ Pe3yTbTaThD»
bu6mmoreka [JOK
MakposBosntonus. [laneonTonornyeckue https://lesson.academy-

20 METOJBI H3YHEHIA FBOMIOLI content.myschool.edu.ru/lesson/d0c1700a-e698-
4173-85¢8-
400002296419?backUrl=%2F06%2F11
bu6mmoreka [JOK

buoreorpadudeckue MeTOAbI U3yUICHUS hitps://lesson.academy-

21 — content.myschool.edu.ru/lesson/d0c1700a-e698-
4173-85¢8-
400002296419?backUrl=%2F06%2F11
bu6mmorexa [JOK

DOMOPHOIIOTHYECKHE U CPABHUTEITHHO- https://lesson.academy-
22 MOpP(OJIOTHUECKUE METO/IbI U3yUEHUS content.myschool.edu.ru/lesson/d0c1700a-e698-

9BOJJOIHNH

4173-85c¢8-
400002296419?backUrl=%2F06%2F11



https://lesson.academy-content.myschool.edu.ru/lesson/6111c6b6-69b6-421c-80bf-7dc4f8a6f511?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/6111c6b6-69b6-421c-80bf-7dc4f8a6f511?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/6111c6b6-69b6-421c-80bf-7dc4f8a6f511?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/bac095e5-fa3b-43c0-ae18-f48043f9bdfe?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/bac095e5-fa3b-43c0-ae18-f48043f9bdfe?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/bac095e5-fa3b-43c0-ae18-f48043f9bdfe?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/d0c1700a-e698-4173-85c8-4000022964f9?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/d0c1700a-e698-4173-85c8-4000022964f9?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/d0c1700a-e698-4173-85c8-4000022964f9?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/d0c1700a-e698-4173-85c8-4000022964f9?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/d0c1700a-e698-4173-85c8-4000022964f9?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/d0c1700a-e698-4173-85c8-4000022964f9?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/d0c1700a-e698-4173-85c8-4000022964f9?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/d0c1700a-e698-4173-85c8-4000022964f9?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/d0c1700a-e698-4173-85c8-4000022964f9?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/d0c1700a-e698-4173-85c8-4000022964f9?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/d0c1700a-e698-4173-85c8-4000022964f9?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/d0c1700a-e698-4173-85c8-4000022964f9?backUrl=%2F06%2F11

MonekynapHO-TreHETUYECKHUE,

23 OMOXMMHMYECKHE U MAaTEeMaTUYECKUE
METO/]IbI U3YUYEHHS IBOIIOLUU
24 OO61Ire 3aKOHOMEPHOCTH IBOJIOLIUN
AnanTtuBHas paguanvs. HepaBHOMepHOCTH
25 TeMIoB 3BotOIMU. O000IIEHHE 110 TeMe
«Makpo3BOJIONUS U €€ PE3yIbTATHDY
26 K.p. no reme «MakposBostonus u eé
pE3yNbTaThD»
7 HaydHble TUTIOTE3BI IPOUCXOXKICHUS
YKU3HU Ha 3emJie
)3 JloHay4HbIe IpEACTAaBICHUS O
3apOKICHHUH KUZHU
bu6nmoreka [JOK
OCHOBHBIE TaIlbl HEOPTaHUIECKON hitps: fesson-acadnn -
29 content.myschool.edu.ru/lesson/54f96a99-57¢3-
SOOI 4914-9da0-
ba9bad6f0889?backUrl=%2F06%2F11
30 I'unoressl 3apoXKACHUSA KU3HU
Uctopus 3emiin 1 METO/IBI €€ U3yUCHUS.
31 JLp. «3y4yenue u onucanre HCKOaeMbIX 0.5
OCTaTKOB APEBHUX OPTaHU3MOBY»
bu6mmoreka [JOK
HauanbHbie 3Tanbl opraHunyecKoi biips: Jesson.academy-

32 S BOOLHH content.myschool.edu.ru/lesson/54196a99-57¢3-
4914-9da0-
ba9bad6f0889?backUrl=%2F06%2F11

33 DBOJIIOIHUS AYKAPUOT https://lesson.academy-



https://lesson.academy-content.myschool.edu.ru/lesson/54f96a99-57e3-4914-9da0-ba9bad6f0889?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/54f96a99-57e3-4914-9da0-ba9bad6f0889?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/54f96a99-57e3-4914-9da0-ba9bad6f0889?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/54f96a99-57e3-4914-9da0-ba9bad6f0889?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/54f96a99-57e3-4914-9da0-ba9bad6f0889?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/54f96a99-57e3-4914-9da0-ba9bad6f0889?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/54f96a99-57e3-4914-9da0-ba9bad6f0889?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/54f96a99-57e3-4914-9da0-ba9bad6f0889?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/9ec4c3a8-5763-40ed-b127-2e1b849c4222?backUrl=%2F06%2F11

34

35

36

37

38

39

40

41

42

OCHOBHBIE 3TaIbI 3BOJIFOIIUH
pactutensHOro mupa. [Lp. «M3ydenne
0COOEHHOCTEH CTPOEHUS paCTEHUN pa3HbIX
OTAEIIOB»

OCHOBHBIE JTAIIbI 3BOJIIOIIUHN ) KUBOTHOT'O
MuUpa

OBountonus )KUBOTHBIX. [L.p. «M3yueHnne
0COOEHHOCTEH CTPOEHUS TO3BOHOYHBIX
KUBOTHBIX»

Pa3zButue xu3Hu Ha 3eMIie Mo 3pam U
nepuoaam

MaccoBble BBIMUPaHHUS — HKOJIOTHYECKHE
KPHU3HCHI TPOLIOTO

CoBpeMEHHBIH 3KOJOTUYECKUM KpU3HC,
€ro 0COOEHHOCTH

CoBpeMeHHasl CHCTeMa OPTaHUYECKOTO
mupa.OCHOBHBIE CHCTEMATHYECKUE
IPYIIIBI OPraHU3MOB.

O606menue no teme «IIpoucxoxaenue u
pa3BUTHE KHU3HU Ha 3eMIie»

KonTponbhas pabota no teme
«[TpoucxoxxaeHne u pa3BUTHE KU3HHU HA
3emiie»

0.5

0.5

content.myschool.edu.ru/lesson/9ec4c3a8-5763-
40ed-b127-
2e1b849c¢4222?backUrl=%2F06%2F11

bu6mmorekxa [JOK

https://lesson.academy-
content.myschool.edu.ru/lesson/429b1a0d-c3e4-
4740-9d75-
b1d6fd53e2¢6?backUrl=%2F06%2F11



https://lesson.academy-content.myschool.edu.ru/lesson/9ec4c3a8-5763-40ed-b127-2e1b849c4222?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/9ec4c3a8-5763-40ed-b127-2e1b849c4222?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/9ec4c3a8-5763-40ed-b127-2e1b849c4222?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/429b1a0d-c3e4-4740-9d75-b1d6fd53e2c6?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/429b1a0d-c3e4-4740-9d75-b1d6fd53e2c6?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/429b1a0d-c3e4-4740-9d75-b1d6fd53e2c6?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/429b1a0d-c3e4-4740-9d75-b1d6fd53e2c6?backUrl=%2F06%2F11

43

AHTpONOJIOrNs — HayKa O 4eJIOBEKE

PazButue npeacrasiieHuit o

44 MIPOUCXOXKJICHUN YEIIOBEKA
MecTo denoBeka B CUCTEME
opranu4eckoro mupa. JL.p. «M3yuenue
45 0COOCHHOCTEH CTPOSHUS CKeleTa 0.5
YeIIOBEKa, CBA3AHHBIX C
MIPSIMOXOXKICHHEM)»
bu6mmoreka [JOK
https://lesson.academy-

46 JIBI>KyIIIME CHITBI aHTPOIIOTEHE3a content.myschool.edu.ru/lesson/dd16ac23-fddb-
4c08-a329-
6de2fal01073?backUrl=%2F06%2F11

47 CooTHolieHHe OHOJIOTMYECKHUX U

COLIMATBHBIX (PAKTOPOB B AaHTPOTIOTEHE3E

48 OCHOBHBIE CTaMU AHTPOMOTEHE3A
bu6mmoreka [IOK https://lesson.academy-
content.myschool.edu.ru/lesson/375dd554-099c¢-

49 [Taneorenerrnka u majeoreHOMHUKa
4091-846a-
4¢30dc63346d?backUrl=%2F06%2F11
Bbu6mmorexa [JOK
https://lesson.academy-

50 DBOJTIONHS COBPEMEHHOTO YeJIOBEKa content.myschool.edu.ru/lesson/4a3e94d7-80fe-
4ae2-b0cb-
607d35bebf80?backUrl=%2F06%2F11

51 UYenoseueckue pacsl. [Lp. «M3yuenue 0.5

AKOJIOTMYCCKUX aJaNTaIMi YeTOBEKa»

52 MexIuCIUIIITMHAPHBIE METObI



https://lesson.academy-content.myschool.edu.ru/lesson/dd16ac23-fddb-4c08-a329-6de2fa101073?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/dd16ac23-fddb-4c08-a329-6de2fa101073?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/dd16ac23-fddb-4c08-a329-6de2fa101073?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/dd16ac23-fddb-4c08-a329-6de2fa101073?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/375dd554-099c-409f-846a-4c30dc63346d?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/375dd554-099c-409f-846a-4c30dc63346d?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/375dd554-099c-409f-846a-4c30dc63346d?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/375dd554-099c-409f-846a-4c30dc63346d?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/4a3e94d7-80fe-4ae2-b0cb-607d35bebf80?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/4a3e94d7-80fe-4ae2-b0cb-607d35bebf80?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/4a3e94d7-80fe-4ae2-b0cb-607d35bebf80?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/4a3e94d7-80fe-4ae2-b0cb-607d35bebf80?backUrl=%2F06%2F11

AHTPOTIOJIOTUH

O6o06menue no Teme «IIpoucxoxaenne

>3 YelI0OBEKa — aHTPOIIOTEHE3»
54 3apokaeHNe U Pa3BUTUE DKOJIOTUU
bu6mmoreka [JOK
https://lesson.academy-
55 Meronet skooruu. JL.p. «/syuenne . 0.5 content.myschool.edu.ru/lesson/6bff6946-b615-
METOJIOB SKOJIOTUYECKUX UCCIIETOBaHUID)
49a6-a4€9-
Sab6cae58048?backUrl=%2F06%2F11
56 3HaueHUE IKOJOTUICCKIX 3HAHUHN JIIS
YeloBeKa
57 Okosiorndyeckue paxkTopsl
AbGuotuueckue pakrtopbl. CBET Kak
58 akojorndeckuii paxrop. JL.p. 0.5
«BrIgBreHUE TpUCTIOCOOICHUH ’
OPTraHMU3MOB K BIIUSIHUIO CBETa
AbGuotnyeckue pakropsl. Temmneparypa
59 Kak dKoorudeckuid paxrop. JI.p. 0.5
«BrIsBIIEHUE TIPUCTIOCOOICHUI ’
OPTaHMU3MOB K BIIUSIHUIO TEMIIEPATYPhI»
Abunorndeckue Gaktopsl. BnaxHoCTh Kak
60 akojorndeckuit paxrop. JL.p. 0.5
«AHaTOMHYECKHE OCOOEHHOCTH pacTeHUN )
U3 Pa3HBIX MECT OOUTAHUS
61 O60061eHne o TeMe «DKOJIOTUS — HayKa
0 B3aMMOOTHOIICHHUSIX OPTaHU3MOB)
bu6nmorexa [JOK
62 Cpenpl 0OMTaHUST OPraHU3MOB

https://lesson.academy-



https://lesson.academy-content.myschool.edu.ru/lesson/6bff6946-b615-49a6-a4e9-5ab6cae58048?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/6bff6946-b615-49a6-a4e9-5ab6cae58048?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/6bff6946-b615-49a6-a4e9-5ab6cae58048?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/6bff6946-b615-49a6-a4e9-5ab6cae58048?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/7b5d33d5-1cfb-47db-807e-85928f9110ee?backUrl=%2F06%2F11

content.myschool.edu.ru/lesson/7b5d33d5-1cfb-
47db-807e-
8592819110ee?backUrl=%2F06%2F 11

bubmuoreka [JOK
https://lesson.academy-

63 bHOOrIECKHE PHTMEI content.myschool.edu.ru/lesson/2fd03194-aa0b-
4d7d-8e6f-cIbecea28c0f?backUrl=%2F06%2F11

64 KuzneHnHble popMBbI OpraHU3MOB

65 buotnyeckue pakTopsl

3HaueHne OMOTHUYECKUX B3aNUMOIEUCTBUMN
66 JUUISl CYIIIECTBOBAHMS OPTraHU3MOB B Cpefie
oOuTaHus
67 O6o006mienne o Teme «OpraHu3mMbl 1
cpena OOUTaHUsDY
bu6nmoreka [JOK
DKOJOTHYECKHE XapaKTePUCTUKU hitps://lesson.academy-

68 S — content.myschool.edu.ru/lesson/05¢291¢c0-7a9c¢-
47f1-b47b-
1fdfe35400ed?backUrl=%2F06%2F11

OcCHOBHBIE TIOKA3aTEIIN TOIYJISIIIHH:
69 YHUCJIEHHOCTD, INIOTHOCTh, BO3PACTHAs U
MOJIOBAsi CTPYKTYpa
bu6mmorexa [JOK
OcHOBHbBIE TIOKA3aTeNN NOMYJISALNN: https://lesson.academy-
70 POXKIAEMOCTh, PUPOCT, TEMIT POCTA, content.myschool.edu.ru/lesson/e24d7ba7-de89-
CMEpPTHOCTh, MUTPAIIUN 4373-8b70-
9771d8e0da5c?backUrl=%2F06%2F11
71 DKoJorudeckasi CTpyKTypa MomyJsiun



https://lesson.academy-content.myschool.edu.ru/lesson/7b5d33d5-1cfb-47db-807e-85928f9110ee?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/7b5d33d5-1cfb-47db-807e-85928f9110ee?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/7b5d33d5-1cfb-47db-807e-85928f9110ee?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/2fd03f94-aa0b-4d7d-8e6f-c9becea28c0f?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/2fd03f94-aa0b-4d7d-8e6f-c9becea28c0f?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/2fd03f94-aa0b-4d7d-8e6f-c9becea28c0f?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/05e291c0-7a9c-47f1-b47b-1fdfe35400ed?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/05e291c0-7a9c-47f1-b47b-1fdfe35400ed?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/05e291c0-7a9c-47f1-b47b-1fdfe35400ed?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/05e291c0-7a9c-47f1-b47b-1fdfe35400ed?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/e24d7ba7-de89-4373-8b70-9771d8e0da5c?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/e24d7ba7-de89-4373-8b70-9771d8e0da5c?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/e24d7ba7-de89-4373-8b70-9771d8e0da5c?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/e24d7ba7-de89-4373-8b70-9771d8e0da5c?backUrl=%2F06%2F11

72

73

74

75

76

77

78
79

80

81
82
83

84

85

JlnHaMuKa NOmysuuy U €€ peryJisims

KpuBble pocTa 4MCI€HHOCTH MOMYJIALNH.
KpuBbie BIKUBaHMS

Okonorudeckas Hama suaa. JLp.
«[IpucrocobneHns ceMsiH pacTeHUH K
pacCenecHuIo»

Bun xak cucrema
MONYJIALNA.3aKOHOMEPHOCTH TOBEJICHUS U
MUTPAIMi )KUBOTHBIX.

O0006111eH1E IO TeME «DKOJIOTHS BUIOB U
MO IS

K.p. no reme «3JKonorust BUI0B U
MOIYJISLIHI

Coo0111ecTBO OPraHU3MOB — OHOLIEHO3
DKocucTema Kak OTKpbITasi cucTeMa

KpyroBopot BewecTB 1 MOTOK HEPTUU B
JKOCUCTEME

OCHOBHBIE [TOKA3aTEIN YKOCUCTEMBI
DKOJIOTUYECKHUE MTHUPAMHUJIBI

N3meHeHHs coo0IEeCTB — CYKIECCHU

[Ipupoanbie 3KOCUCTEMBI. DKOCUCTEMBI
03€p U peK. JKOCUCTEMBI MOpPEN U OKEAHOB

[IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI
TYHAp, JI€COB, CTEIEH, MyCTHIHb

0.5

bu6mmoreka [JOK
https://lesson.academy-

content.myschool.edu.ru/lesson/c7¢c57f3a-ed3{-
4459-bc73-
8991f6efdc7b?backUrl=%2F06%2F11
bu6mmoreka [JOK

https://lesson.academy-



https://lesson.academy-content.myschool.edu.ru/lesson/c7c57f3a-ed3f-4459-bc73-8991f6efdc7b?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/c7c57f3a-ed3f-4459-bc73-8991f6efdc7b?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/c7c57f3a-ed3f-4459-bc73-8991f6efdc7b?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/c7c57f3a-ed3f-4459-bc73-8991f6efdc7b?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/d224f4ab-dcaf-4e28-adf9-520525b609aa?backUrl=%2F06%2F11

content.myschool.edu.ru/lesson/d224{4ab-dcaf-
4e28-adf9-
520525b609aa?backUrl=%2F06%2F11

86 AHTpPOTIOTEHHBIE YKOCUCTEMBI

Bbu6mmorexa [JOK
Ypb6oskocucremsl. [1.p. «3ydyenue u https:/lesson.academy-

87 OlHCaHHE YPGOIKOCHCTEMBD) 0.5 content.myschool.edu.ru/lesson/d224f4ab-dcaf-
4e28-adf9-
520525b609aa?backUrl=%2F06%2F11

3aKOHOMEPHOCTH (POPMUPOBAHUS

88 OCHOBHBIX B3aMO/ICHCTBHI OPraHu3MOB B

IKOCHCTEMAX

. . bubmmnoreka LIOK

MexaHU3MBbl BO3ICHCTBHSI 3arPSI3HCHU T

https://lesson.academy-
89 PA3HbIX THIIOB K CyOOpraHH3MCHHOM, content.myschool.edu.ru/lesson/b73fbc29-b7a7-

OpraHU3MEHHOM, TIOMYJISIIIMOHHOM U

KOCHUCTEMHOM YPOBHSIX 45d9-991a-
10cef05e1d957backUrl=%2F06%2F11
bu6mmorexa [JOK

buocdepa — obuieranerapaast 0601049Ka hitps:/lesson.academy-

90 e content.myschool.edu.ru/lesson/02744494-8497-
4551-9af8-
d03a5ae969e97backUrl=%2F06%2F11
bu6nmoreka [JOK
https://lesson.academy-

91 VYuenue B. U. Bepnazackoro o 6uocdepe content.myschool.edu.ru/lesson/02744494-8497-
4551-9af8-
d03a5ae969e9?backUrl=%2F06%2F11

9 3aKOHOMEPHOCTH CYIIECTBOBAHUS bubnnorexa [IOK

o6uocdepsl

https://lesson.academy-



https://lesson.academy-content.myschool.edu.ru/lesson/d224f4ab-dcaf-4e28-adf9-520525b609aa?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/d224f4ab-dcaf-4e28-adf9-520525b609aa?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/d224f4ab-dcaf-4e28-adf9-520525b609aa?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/d224f4ab-dcaf-4e28-adf9-520525b609aa?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/d224f4ab-dcaf-4e28-adf9-520525b609aa?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/d224f4ab-dcaf-4e28-adf9-520525b609aa?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/d224f4ab-dcaf-4e28-adf9-520525b609aa?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/b73fbc29-b7a7-45d9-99fa-10cef05e1d95?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/b73fbc29-b7a7-45d9-99fa-10cef05e1d95?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/b73fbc29-b7a7-45d9-99fa-10cef05e1d95?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/b73fbc29-b7a7-45d9-99fa-10cef05e1d95?backUrl=%2F06%2F11
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https://lesson.academy-content.myschool.edu.ru/lesson/6231556e-13f5-4ffe-ba2a-21a490fd5156?backUrl=%2F06%2F11

KpyroBopots! BewecTs u

content.myschool.edu.ru/lesson/6231556e-131{5-
4ffe-ba2a-21a490fd5156?backUrl=%2F06%2F11

bu6mmoreka [JOK
https://lesson.academy-

93 1 content.myschool.edu.ru/lesson/88c47bdb-bbe6-
OMOTCOXMMHYCCKUC ITUKJITBI
4898-9cc2-
e7b8a2175dab?backUrl=%2F06%2F11
94 3oHanbHOCTH OUOChepbl. OCHOBHBIC 1
OMOMBI CyIIN

95 YcroituuBocts 6uochepsl 1

96 DKOJIOTUUECKUE KPU3UCHI U UX PUUUHBI 1

97 BoszeiicTBue uenoBeka Ha buocdepy 1

08 AHTpPOIIOT€HHOE BO3/ICHCTBUE HA |

PaCTUTEJIbHBIN U 5KUBOTHBIA MU
99 Oxpana npupoasbl 1
100 OCHOBHBIE TPUHITUIIBI YCTOHYUBOTO 1
pa3BUTHUS YEIIOBEYECTBA U TIPUPO/IBI
PanmonansHO€ MPUPOAONOIBL30BaHNE U
101 COXpaHEHUE OMOJIOTHUECKOTO 1
pa3zHooOpasus 3eMiau
bu6mmoreka [JOK
O6006menue no Teme «buochepa — hitps://lesson.academy-

102 OBAEHAS SKOCHCTEM Dy 1 content.myschool.edu.ru/lesson/c2ccb94a-5b5d-
4b61-b56b-
cd15¢7218d52?backUrl=%2F06%2F11

OBIIEE KOJIMYECTBO YACOB I10 102 75

ITPOTPAMME
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IMPOBEPAEMBIE HA EI'D ITO BUOJIOI'MU TPEBOBAHUA K
PE3YJIBTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJIBHOM ITPOT'PAMMBI
CPEJHEI'O OBHIEI'O OBPA30BAHMUA

Kon
NpoBepsieMoro
TpedoOBaHMS

IIpoBepsiemble TpeOOBaHUSA K PeAMETHBIM pe3yJibTATAM OCBOEHUS
OCHOBHOM 00pa30BaTeIbHOI NPOrpaMMbl CpeIHero 001ero
o0pa3oBaHus

CpopMUpPOBAaHHOCTh 3HAHMM O MECTE€ W POJU OHOJOTUU B CHCTEME
€CTECTBEHHBIX HayK, B dbopMupOBaHUH COBPEMEHHOM
€CTECTBEHHOHAYYHOW KapTHUHBI MUpa, B TIO3HAHUU 3aKOHOB MPUPOJBI U
pelIeHUN XKU3HEHHO BAXKHBIX COLMUAITBHO-ITHYECKUX, YKOHOMHUYECKHX,
9KOJIOTMYECKUX MPOOJIEM YEIOBEYECTBA, a TAK)XKE B PELIEHUH BOIPOCOB
paIMOHATIBLHOTO MPHUPOAOIOIB30BaHUsA, B (DOPMUPOBAHHH [IEHHOCTHOTO
OTHOILICHHUSI K MPUpPOJE, OOLIECTBY, YEIOBEKY; O BKJIAJe POCCUHCKUX U

3apyOe)KHBIX YUEHBIX — OMOJIOTOB B pPa3BUTHE OMOIOTHI

Bnanenne cucremoil 3HaHuMIT 00 OCHOBHBIX MeETOJAax HAay4HOTO
IIO3HAHUS, HUCHOJb3yEMbIX B OMOJIOTMYECKUX HCCIEIOBAHUSAX IKHUBBIX
O0OBEKTOB U  JKOcHCTEM (ONHMCaHHE, U3MEpPEHHEe, IMPOBEACHUE
HaOroieHuil); crmoco0amMM BBISBICHHS W OLEHKH aHTPOINOTEeHHBIX
VU3MEHEHUH B IIPUPOJIE.

YMeHmEe BBIJIBUT'aTb THUIIOTC3BI, IMPOBEPATH HUX ISKCICPUMCHTAJIIBHBIMU
cpeactBamu, GOpPMYJIHpYsS IeNb  WCCICAOBAaHUS, AaHAJIM3HUPOBATH
MOJIYUCHHBIC PC3YJILTAThI U JCJIaTh BBIBOBI.

BbisBieHHEe  3aBUCUMOCTH  MEXIY  HMCCIEIyeMbIMH  BEJIMYMHAMU,
00BsSICHEHHE NOJYYEHHBIX Pe3yJbTaTOB U (DOPMYJIMPOBAHHE BBIBOAOB C

VCII0JIb30BAaHUEM HAay4HBIX IIOHITHUM, TEOPUI U 3aKOHOB

YMeHue BiIaieTb CUCTEMOM OMOJIOTUYECKUX 3HAHUN, KOTOPasi BKIIOYAET:
OCHOBOIIOJIAraroIye OUOIOrMUECKUEe TEPMUHBI U TOHSTHS (KU3HB, KIIETKA,
TKaHb, OpraH, OpPraHu3M, BUJ, TMOMYJALMS, OKOCHCTeMa, OHOIIEHO3,
6uocdepa; MeTabOIU3M, I'OMEOCTa3, KJIETOYHbIH HMMMYHHMTET, OHMOCHHTE3
Oenka, OHMOTIOIUMEDHI, JTUCKPETHOCTD, CaMOperyJIsIIvs,
CaMOBOCIIPOU3BE/ICHHE, HACJIEACTBEHHOCTD, W3MEHYMBOCTb,
SHEPro3aBUCUMOCTb, POCT U Pa3BUTHUE);

Ouosornueckue Teopuu: kierounas teopus T. [lIBanna, M. [lneiinena,
P. BupxoBa; kiIoOHalIbHO-CEJIEKTUBHOTO uUMMyHuteta II. Dpnux, W.U.
MeuHukoBa, XpOMOCOMHasi Teopus HacieacTBeHHocT 1. Moprana,
3aK0oH 3apojeimeBoro cxoactBa K. bspa, spomtounonHas teopus Y.
JlapBuHa, CUHTETUYECKAas TEOPUs SBOJIOLMU, TEOPHUs aHTpororeHesa Y.

Hapsuna; Teopus 6moreorieHo3a B.H. Cykauésa; yuenue H.W. BaBunora



0 IIEHTpaX MHOTro00pa3usi U TMPOUCXONKIACHHUS KYJIbTYPHBIX DPACTCHHM,
yuenre A.H. CeBepiioBa 0 MyTSX M HAaNpaBJICHUSX IBOJIIOLUU, YUCHUE
B.1. Bepnanackoro — o 6uocdepe);

3aKOHBI (eAMHOOOpa3usi MOTOMKOB IEPBOTO MOKOJEHUS, PaCILEIUICHHUS
NPU3HAKOB, HE3aBUCHUMOIO HaciefoBaHus npusHakoB [. Mennens;
CHEIUICHHOTO HACNeIOBaHUs MPU3HAKOB U HAPYIICHHS CLETUICHUS T€HOB
T. Moprana; TOMOJIOTHYECKUX PSAJIOB B HACIEACTBEHHON M3MEHUYMBOCTH
H.1. BasunoBa; renernueckoro pasHoBecus Jx. Xapmu u B.
Baitn6epra; 3apoapimeBoro cxoncta K. bapa; 6noreneTndyeckuii 3aKkoH
2. I'ekkens, @. Mrosnepa);

MIPUHIIMIIBI (YUCTOTHI TAMET, KOMIIEMEHTAPHOCTH );

npaBuia (MuHumyMma lO. JInOuxa, HKOJOTHYECKOW MHUpaMUIBI YHCET,
OMOMAacChl U DHEPTHUN);

runote3sl  (koariepatHoit AWM. Omapuna, mnepBuuHoro OyiboHa JIXK.

Xomnneitna, mukpocdep C. doxca, pubozuma T. Uek)

YMeHue pemarb IMOUCKOBbIE OHOJOTMYECKHE 3aJlauM; BBIABIATH
HPUYMHHO-CIIEJICTBEHHBIE CBA3HM MEXJy HCCIIEyeMbIMA OHOIOTMUYECKUMHU
00BEKTaMH, TPOLECCAMU U SBJICHUSAMM; JENaTh BBIBOJBI M MPOTHO3bI Ha
OCHOBAHHH TOJYYEHHBIX PE3YJIbTAaTOB;

COCTaBJIATh T'€HOTHUIIMYECKHE CXEMBl CKPELIMBAHMSA JUId Pa3HBIX TUIIOB
HACJICZIOBaHUS IIPU3HAKOB Y OPraHU3MOB, COCTABIATH CXEMBI IIEPEHOCA

BCHISCTB U DHEPI'MU B OKOCHUCTEMAX (HCHI/I IINUTaHWA, ITUIICBBIC CCTI/I)

YMeHue ycTaHaBIMBaTh B3aUMOCBSI3H MEX]Ly CTPOSHHEM U (PYHKIHSIMHU:
OpPraHOUIOB, KJIETOK pa3HbIX TKaHEH, OpraHaMu U CUCTEMaMHU OPraHoOB Y
paCTeHMIA, KUBOTHBIX W YEJIOBEKA;, MEXKy JTalaMd OOMEHa BEIECTB;
oTallaMM KJICTOYHOI'O 1IHKJIa W JKHU3HCHHBIX IHKJIOB OPraHu3MOB;
JTanmaMu SMOPHUOHAIBHOTO PAa3BUTHS; TEHOTHIIOM U  (EHOTHUIIOM,
(dbenotunom u (akTopaMu Cpeapl OOWTAHUS; MPOIECCAMU SBOJIOINM;
ABVDKYIIIUMU  CHJIaMH  aHTPOIIOTCHE3ad;, KOMIIOHCHTAMH Pa3IMYHbIX

9KOCHUCTEM U HpI/ICHOCOGHeHI/IHMI/I K HUM OPraHu3mMoOB

YMeHue BBIJICNSTh CYyIIeCTBEHHBIC TPU3HAKH:

CTPOCHHSI BUPYCOB, KJIETOK MPOKAPHOT M JYKAPUOT; OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX OPTraHW3MOB, BHJIOB, OHOTEOIICHO30B, 3KOCHUCTEM W
Ouocdepsr; CTPOSHHUSI OPTaHOB U CHCTEM OPTaHOB PACTEHHIA, JKUBOTHBIX,
YeNoBeKa;  MPOIECCOB  JKU3HEACATENBHOCTH,  INPOTEKAIONIMX B
OpraHu3Max pacTCHUH, JKUBOTHBIX W 4YEJOBEKa, OWOJOTHYECKUX
nmporeccoB: oOMeHa  BemecTB  (MeTabonu3M), UWHGOpPMAIUU |

MIpEeBpALECHUs] dHEPTrur, OpOKeHUs, aBTOTPO(HOTO U TeTepoTPOPHOro



TUTIOB TMHTaHHS, (OTOCHMHTE3a H XEMOCHHTE3a, MHTO3a, Meio3a,
raMeToreHesa, JMOpHOreHe3a,  MOCTIMOPHOHATIBHOTO  Pa3BUTHS,
Pa3MHOXXEHHUS, WHIMBHUIYabHOTO pa3BUTUS OpraHu3Ma (OHTOTEHE3a),
B3aMMOJICUCTBUS T€HOB, TETEPO3KCA; EHCTBUIA UCKYCCTBEHHOTO 0TOODA,
CTAOWIM3UPYIONIETO, JBWIKYIIETO W Pa3phIBAIOIIETO €CTECTBEHHOTO
0oTOOpa; AUIONMATPUYECKOTO W CHMIIATPUYECKOTO BHI000Pa30BAHMS,
BIMSHUS JBIKYIIUX CHJI DBOJNIOIUH Ha TEHOGOHI TOMYJSIINHY;
MPUCIIOCOOJICHHOCTH OPTaHU3MOB K cpele oOWTaHus, dYepeqOBaHUS
HAMpaBJIEHUN HBOJIOIMHU; KPYroBOpPOTa BEUIECTB U IMOTOKA SHEPTrUU B

OKOCHUCTEMAX

ChopMHUpPOBAaHHOCT, YMEHHUS BBIACIATH CYIIECTBEHHBIC TPH3HAKHU
BUPYCOB, KIETOK TMPOKAPUOT U DIYKAPHOT; OJHOKIETOYHBIX H
MHOTOKJICTOYHBIX OpPTaHU3MOB, BHJIOB, OHMOTEOIIEHO30B M OJKOCHUCTEM;
0COOEHHOCTH TPOIECCOB 0OMEHa BEUIECTB W NMPEBPAICHHS SHEPTHH B
KJIeTKe, (OTOCHMHTE3a, IIACTUYECKOrO M DSHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MHTO3a, MeHo03a, OIUIOJOTBOPCHUS, pAa3BUTUA W
pPa3MHOKEHUS, MUHIUBUIYaTbHOTO DPAa3BUTHUS OpraHu3Ma (OHTOTEHE3a),
O0pBOBI 32 CyIIECTBOBAHUE, €CTECTBEHHOIO0 0TOOpa, BHI000PA30BaHMUS,
MIPUCIIOCOOJICHHOCTH  OPraHU3MOB K cpele OOWTaHWS, BIUSHUS
KOMITOHCHTOB 3KOCHUCTCM, AHTPOIIOICHHBIX U3MEHEHUII B DKOCHCTEMAax
CBOCH MECTHOCTH, KPYTrOBOpPOTa BEIIECTB M IMPEBPAILICHHUS DHEPTUU B
ouocdepe

YMeHHe UCTOIb30BaTh COOTBETCTBYIOIINE apTyMEHTHI, OMOJIOTHUECKYFO
TEPMUHOJIOTHIO U CUMBOIIUKY JUIS JIOKA3aTeNIbCTBA POACTBA OPTaHU3MOB
Pa3HBIX CUCTCMATUYCCKHUX TPYHII; B3aUMOCBA3HU OPTraHHU3MOB U CpPCIAbI
OOWTaHUS; €IWHCTBA YEJIOBEUECKUX pac; HEOOXOIUMOCTH 3I0pOBOTO
o0Opa3a >KHM3HH, COXpaHEHHs pa3HOOOpa3usi BHUIOB M DKOCHUCTEM Kak

YCJIOBUSA COCYHICCTBOBAHUA MPUPOJLI U YETIOBEYCCTBA

YMeHHe KpUTHUYECKH OIIGHHMBaTh HHGPOpMAlHI0 OHOIOTHYECKOro
CONIepKaHUs; WHTEPIPETUPOBATh ITUYECKHE AaCMEKThl COBPEMEHHBIX
WCCIe0BaHUHN B OMOJIOTHH, MEAUITMHE, OMOTEXHOJIOTHUH; pacCMaTpUBaTh
r7100abHBIE HKOJOTHUECKUE MPOOJIEMbl COBPEMEHHOCTH, (hOPMUPOBATH

110 OTHOLICHUIO K HUM CO6CTB€HHYIO ITO3HUIIHIO



INEPEYEHD 2JIEMEHTOB COAEPXKXAHMUSA, ITIPOBEPAEMBIX HA EI'D 110
BHUOJIOI'NHN

Kon
1

1.1

1.2

1.3

2.1

2.2

HpOBepHeMblﬁ JIEMEHT COACPKaHUSA

Bunonorns xak HayKa. JKuBnIie ccTeMBI B X HU3YUCHUC

CoBpeMeHHass OHWONOTHS — KOMIUIGKCHAs Hayka. bHOJIOTMYECKHWE HAayKd U
HN3y4acMbIC HMHU HpO6J’ICMI)I. qDyHILaMeHTaHBHBIe, MNPUKJIAAHBIC W ITOHMCKOBBIC
HAaYYHBIC UCCIICAOBAHUA B OMOJIOTHH.

3Hauenue Owuonornu B (OPMUPOBAHHUU COBPEMEHHOW €CTeCTBEHHO-HAyYHOUN
kaptuHbl Mupa. I[Ipodeccuu, cBs3anHbie ¢ Ouosiorueil. 3HaueHue OWUOIOTHUU B
MPAaKTUYECKON JICATEIIFHOCTH UYEJIOBEKa: MEAWIMHE, CEIIbCKOM XO3SICTBE,

IIPOMBIILIICHHOCTH, OXPaHEe IIPUPOBI

XuBble cucTeMbl Kak mpeaMeT u3ydeHusi Ouonoruu. CBOWCTBA KUBBIX CUCTEM:
€MHCTBO XMMHYECKOTO COCTaBa, JUCKPETHOCTh W LEIOCTHOCTb, CIOXHOCTb U
YHOPSAI0YEHHOCTh CTPYKTYDBI, OTKPBITOCTb, caMOOpraHu3arus,
CaMOBOCHPOU3BEICHUE, PA3IPAKUMOCTh, U3BMEHYMBOCTb, POCT U Pa3BUTHE.

YpoBHHM OpraHu3alMid WBBIX CHCTEM: MOJEKYJSPHBIN, KJIETOYHBINA, TKAHEBBIM,
OpraHU3MEHHBIH, MONYJIALIMOHHO-BUIOBOI, SKOCUCTEMHBIN
(OuoreonieHoTnueckuit), Ouochepusiii. Ilporecchl, NpoucXoAdiiue B KUBBIX
cuctemax. OCHOBHBIC TpPHU3HAKU JXUBOTO. JKHW3Hb Kak ¢opma CyIIECTBOBAHUS

MaTepun

Meroasl Oumosornmueckoid Hayku. HaOmronenue, wu3MepeHue, HSKCIEPUMEHT,
cucremaruszanus, MeTtaaHanu3. [loHATHE O 3aBUCHMOM M HE3aBUCHUMOU
nepemeHHou. IlnanupoBanue skcnepuMeHTta. IlocraHoBka M mpoBEpKa TUIIOTES.
HyneBass rumote3a. Ilonsitue BbIOOpKM M €€ JOCTOBEpHOCTh. Pazbpoc B
Oouosiornueckux JaHHbIX. OIEHKa JOCTOBEPHOCTH TIONYYEHHBIX pPE3yJbTAaTOB.
[IpuunHBl KCKaXEHHsSI pPE3yJbTAaTOB AKcHepuMeHTa. [IOHATHE CTaTHCTUYECKOrO

TECTA
Knerka kak Omonorudeckas cucrema

Knerka — cTpyKTypHO-(QYHKIMOHATIbHAS €IWHUIA KHUBOTO. VCTOPHUS OTKpBHITHS
kinetku. Paboter P. I'yka, A. JleBenryka. Knerounas teopust (T. IlIBann, M.
IneiineH, P. Bupxo). OCHOBHBIE NIOJIOKEHUSI COBPEMEHHON KJIETOYHOU TEOPHUH.
MeTopl MOJIEKYJISIPHOM U KJIETOYHOM OMOJIOTMU: MUKPOCKOIIUS, XpoMarorpadus,
anexTpodopes, METO MEUEHBIX aTOMOB, muddepeHnmanbHoe
LHEHTPUPYTHpOBaHUE, KYJIbTUBUPOBAHUE KIIETOK

XHMMHYECKUH COCTaB KIIETKA. Makpo-, MUKPO- U yIbTpaMUKpOdJIeMeHThl. Bona u eé
pOJIb KaKk pacTBOPHUTENS, DPEAreHTa, y4acTHE B CTPYKTYPHUPOBAHMM KIIETKH,

TEIIOPETYJIALUH. MI/IHepaJ'IBHBIC BCIIECTBaA KIICTKH, HX ouoaoruyeckas POJIb.
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Posp KaTHOHOB M aHMOHOB B KJIETKE.

buonornueckne monumepsl. benku. AMUHOKUCIOTHBIA  COCTaB  OEIKOB.
CrtpykTypbl 6emKkoBOI MoJieKybl. [lepBudHast cTpyKTypa OenKa, menTuIHas CBs3b.
Bropuunasi, TperuuyHasi, 4eTBepTUUHas CTPYKTypbl. Jlenarypauusa. CBoiicTBa
oenkoB. Kinaccudukamus 6enkos. buonorndeckue GpyHKuu 0EIKOB.

VYrneBonbl. MoHOcaxapuibl, IUCaxapylibl, OJUTOCAXapHUAbl U TOJUCAXAPUJIBI.
OO0muit mnaH cTpoeHHs ©  (PU3UKO-XMMHYECKHE CBOWCTBA  yTJIEBOJOB.
buonoruueckue GhyHKIUU YTIIEBOOB.

Jluunel. T'uapoduibHO-ruApodoOHbIe cBolicTBa. Kiaccudukanus IUNHIOB.
Tpurnuuepunsl, (Hochomunuabl, BOCKH, CTEPOUIbL buomornueckue QyHKIHH
munuaoB. O01me cBolicTBa OMOIOTMYECKIX MEMOpPAH — TEKY4eCTh, CIOCOOHOCTH K
CaMO3aMbIKaHUIO, MTOJIYIPOHUIIAEMOCTb.

Hykneunosbie kucnorsl. [JHK wu PHK. CrpoeHue HyKJIEMHOBBIX KHCIIOT.
Hyxneoruapl. [lpuniun komrementapHoctu. [lpaBunmo Yapradda. Crpykrypa
JIHK — nBoiiHas cnupanb. MecrtoHaxoxaeHue u ouonornueckue ¢pynkuuu JJTHK.
Buast PHK. ®ynknuu PHK B knetke.

Crpoenne wmonekynasl AT®. Maxkposprudeckue cBs3u B wmoJiekyiae ATO.
buonoruueckue ¢pynkiun AT®. BoccTaHOBIEHHBIE IEPEHOCUUKH, UX QYHKIUU B
kietke. Cexsenuposanue [JHK.

CtpykTypHast Ouoyiorusi: OMOXMMHUYECKHE W OWO(DU3UYECKHE WCCIETOBAHUS

COCTaBa U MPOCTPAHCTBEHHON CTPYKTYpPbI OMOMOJIEKY

Tunbl  KJIETOK:  dyKapuoTHueckas M mpokapuotudeckas. CTpyKTypHO-
(byHKIMOHATIBHBIE 00pa30BaHUs KIETKH.

Crpoenue mnpokapuoTuueckor kieTku. KierouHass creHka OakTepuil M apXeu.
OcoOeHHOCTH CTpOeHHUs TeTepoTpodHON M aBTOTPO(HON NPOKAPHMOTUUECKUX
KJIETOK. MecTO U poJib MPOKApHOT B OMOLIEHO3aX.

Crpoenne W (QYyHKIMOHUPOBAHHE HYKAPUOTHUECKOW KieTkH. [lmazmatuyeckas
MeMOpana (razmanemma). CTpyKTypa Iula3MaTH4eckoil meMmOpansbl. TpaHcmopt
BEIIECTB  uepe3 IUIa3MaTHUeCKyl0 MeMOpaHy: maccuBHbIM  (auddysus,
obneruénnas nuddysus), aKTUBHBIA (IMEPBUYHBIA W BTOPUYHBINA aKTUBHBIN
tpancnopt). [lonynponunaemocts MmemOpansl. PaboTa HaTpuii-kaaueBoro Hacoca.
OHAOIMTO3: TUHOIMTO3, paronuTo3. Dx3ouuTo3. Kinerounas crenka. CTpykTypa u
(GYHKIIUHU KIETOYHON CTEHKH PaCTeHHI, TpruOOB.

Huromnazma. Ilurozonb. Ilutockener. [IBumxkeHuwe uuTomaazMbel. OpraHouibl
kieTkd. OnHoMeMOpaHHBbIE OpraHOWAbl KJIETKU: DSHJOIUIa3MAaTUYEeCKasi CeTb
(BIIC), ammapat I'onbKu, JTHU30COMBI, UX CTpOEHHE M (QYHKUMHU. B3aumMocBs3b
OJTHOMEMOpaHHBIX OPraHOMJIOB KiIeTKU. CTpOoeHHe TIpaHyJISpPHOTO PEeTHKYIyMa.
Cunte3 pacTtBOpuMbIX  OenkoB.CHHTE3  KJIETOYHBIX MeMOpaH. [ mamkwmii

(arpanynsipHbIi) SHAOIUIA3MATHUYECKU peTHKyinyM. CekpeTopHas (QYyHKIHS
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anmapara ['onpmku. TpaHCOpPT BEmIECTB B KIIETKE. BaKyonu pacTUTEIbHBIX
kierok. Kierounsiii cok. Typrop.

[TonmyaBTOHOMHBIE OPraHOUABI KIETKH: MUTOXOHIPHUH, TUIACTUIBI.

Crpoenune u (QyHKUMM MUTOXOHIpHM U Tuiactuf. [lepBuyHBIE, BTOPUYHBIE U
CIIOXHBIE  IUIACTUABl  (DOTOCHHTE3UPYIOIIMX  JYKApHOT.  XJIOPOIUIACTHI,
XPOMOILIACTBI, JEUKOTUIACTHI BBICIIIMX PACTCHUM.

HememOpannbie opranouasl kietkd CTpoeHue U (QyHKIMU HeMeMOpaHHBIX
OpraHoujioB KJeTkH. Pubocombl. MukpodunameHnTsl. MBbIlIEUHbIE  KIETKH.
MuxkpotpyOouku. Kietounsiii nentp. CrpoeHHe U JABWKEHHE JKTYTUKOB U
pecHrdek. MUKpoTpyOOoUKH UTOILIa3Mbl. LleHTproms.

SAnpo. OOGomouka siapa, XpOMaTHH, KapwHOIUIa3Ma, SAPBIIIKHA, UX CTPOCHUE U
byukuun. SnepHbiii 6enKoBBIM MaTpHWKC. [IpoCTpaHCTBEHHOE PACIOIOKECHHE
XpoMocoM B UHTep(a3HOM sijipe. benku XxpoMaTuHa — THCTOHBI.

Knerounsie BrimtoueHus. CpaBHUTENbHAs XapaKTEPUCTUKA KIETOK JSYKapuOT

(pacTuUTeNbHOM, )KUBOTHOH, IPUOHOIN)

AcCUMMWIISIIAA ¥ JTUCCUMMJISIIASL — JIBE CTOPOHBI Merabonm3ma. Tumbl oOMeHa
BEIIECTB: aBTOTPOGHBIH U TeTepoTpodHbIf. YyacTHe Kuciopoja B OOMEHHBIX
mporeccax. OHepreruueckoe oOecneueHue KieTku: npeBpameHue ATD B
oOMeHHBIX Tporieccax. {depMeHTaTUBHBIM XapaKTep peakIuil KIETOYHOTO
Metabonu3ma. DepMeHThl, HX CTPOCHHE, CBOWCTBA M MEXaHU3M JICHCTBUS.
Kodepmentsl. Otnuuns GpepMEeHTOB OT HEOPraHWYECKHX KaTalau3aTopoB. benku-
aKTHBATOPbl M OEJIKU-UHTUOUTOPBL. 3aBHCUMOCTb CKOPOCTH (EPMEHTATUBHBIX
peaKiuii OT pa3ITUIHBIX (PaKTOPOB.

IlepBuuHBIl CUHTE3 OpraHM4YecKMx BemecTs B kietke. PorocuHre3. Poib
XJloporactoB B mpouecce ¢orocuHTe3a. CperoBass M TeMHOBass  (asbl.
[IponykTtuBHOCTH (oTOCHHTE3a. BnusHHE pa3nuyHbIX (AKTOPOB HA CKOPOCTh
¢dotocuHTe3a. 3HaueHHe (HPOTOCHUHTESA.

XemocuHTe3. PazHooOpaszue OpraHM3MOB-XEMOCHHTETHKOB: HHUTPH(DULIUPYIOIINE
Oakrepuu, xenezo0akTepuu, cepoOaKTEpUu, BOJIOPOJHBbIC OakTepuH. 3HaueHHE
XEMOCHHTE3a.

AnaspoOHble opraHusmbl. Buabl Opoxenus. IIpoaykTsl OpoxeHus H  MX
HCIIOJIb30BaHUE YEJIOBEKOM. AHA’pOOHbIE MHKPOOPTaHHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30yIuTeNnu O0JIe3HeN.

AdpoOHBIE OpraHu3Mbl. JTamnbl 3HEpreTudeckoro oobmena. IloaroroButenbHbIN
stan. ['mukonus — 6ecKUCIOpoAHOE paclIeINIEHUE TIIFOKO3bI.

buonoruueckoe OKuclieHHE, WM KJIETOYHOE JAbIXaHHe. Poib MHTOXOHIpUN B
nporeccax o6uonorndeckoro okucienus. Lukmnueckue peakiuu. OKUCIUTETHLHOE
dbochopmmpoBanue. [IpeumyniecTBa adpoOHOTO IMyTH OOMEHA BEIIECTB IEPE.

aHa’pOoOHBIM. D(H(PEKTUBHOCTD IHEPTETUUECKOTO0 OOMEHa
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Peakuun wmatpuyHoro cuHre3a. lIpUHUOMI KOMIJIEMEHTApPHOCTH B pEAKLUAX
MaTPUYHOTO CUHTe3a. Peannzainus HacneacTBeHHOW mHpopmanuu. ['eHeTnueckuit
KoJ, ero csoucrBa. Tpanckpunuus — Marpuusbli cuHTe3 PHK. IlpuHnummnsr
TPAHCKPUIILUH: KOMIUIEMEHTAPHOCTh, AHTUIIAPAJUIEIBHOCTh, ACUMMETPUYHOCTb.
Tpancnauus u e€ stanbl. Yuactue TpancnoptHeix PHK B OmocuHTe3e Oenka.
VYcnoBust O6mocunreza Oenka. KomupoBanwe ammuokucior. Pomp pubocom B
O6uocuHTe3e Oenka.

Opranuzanusi reHoMa y IpOKapuoT U 3yKapuoT. Perynsnuss akTUBHOCTH T'€HOB Y
npokapuot. ['mmore3a omepona (®. Kakob6, XK. Mano). Perynsmuss oOMeHHBIX
npoueccoB B kieTke. KiieTounslii romeocTas.

Bupycel — HekieTrouHble (GOpMBI KHM3HM M OOJuratHsle napasutbl. CTpoeHue
MIPOCTHIX U CIIOKHBIX BUPYCOB, pETPOBUPYCOB, OakTepruodaros.

BupycHeie 3a0oneBanusi uyenoBeka, XMBOTHbIX, pactenuid. CIIN]], COVID-19,

ConraJIbHBIC U MCANITNUHCKHEC HpO6JIeMbI

2.6

3.1

Knerounsrnii nuki, ero nepuos! u peryisius. Marepdasza u muro3. OcodeHHOCTH
MPOIECCOB, NpoTeKarmux B uHTepdase. [loaroroBka KIETKH K JEJIEHUIO.
[IpecunTeTnyeckuit (MOCTMUTOTUYECKHIA), CHHTETUYECKHH U MOCTCUHTETUYECKUI
(MpeMUTOTUYECKHIA) TepHObl HHTEP(A3HI.

Marpuunsiii  cunte3 JHK — permmmkanmsa. Ilpuamunsr permmkanuun  IHK:
KOMIUIEMEHTAPHOCTh,  [OJIYKOHCEPBATUBHBIA  CHHTE3, aHTUIAPAJUIEIbHOCTD.
Mexannsm pernkanuu JJHK. Xpomocomsl. Ctpoenue xpomocoM. Tenomepsl u
TemoMepaza. XPOMOCOMHBIM Ha0Op KIETKH — KapuoTuIll. JUIIToOuaHbId U
ralylIouIHbI  Habopel  XpoMocoM. ['omonormunble XpoMmocoMmbl. [lonoBbie
XPOMOCOMBI.

Henenue knetkn — Muto3. CTtaguy MHUTO3a U INPOUCXOASIINE B HUX IPOLIECCHI.
Tunsl muto3a. KapuokuHe3 M IUTOKMHE3. bHOJIOrMYeckoe 3HA4EHHE MUTO3a.
Perynsus MutoTHueckoro 1ukia kietku. [lporpammupyemast kierounasi rudesinb
— arnomnTo3.

@OyHKIIMOHAIbHAsI TCHOMUKA
OpranusMm kKak OuoIorHyecKas cucTemMa

OIHOKJIETOYHBIE, KOJIOHHAJIbHBIE, MHOTOKJIETOYHbIE OpraHU3Mbl u
MHOT'OTKaHEBbIE OPTaHU3MBI.

@dopMBI pa3MHOXKEHHSI OPTaHM3MOB: Oecrojioe (BKJIIOYAasi BEreTaTUBHOE) W
nmosoBoe. Buubl  6ecnooro  pa3sMHOXKEHHS:  TOYKOBaHUE,  CIOPYJISAIHS,
¢bparmeHTanys, KJIOHUPOBAHHE.

[TonoBoe paszmHoxxkenue. [lonoBbie KieTKH, Wik rameTel. Meios. Ctaauu Meiiosa.
[ToBeaenue xpomocom B Meiioze. Kpoccunrosep. buosiornueckuii cMpicit Meiio3a u

MOJIOBOTO Ipoluecca. Meio3 u ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.



[IpenzaponpiuieBoe paszputhe. ['ameroreHe3 y »XUBOTHBIX. llosoBbIE Kene3bl.
O06pa3oBaHue U pa3BUTHE MOJOBHIX KieTOK. CriepmaroreHe3 u oorenes. CtpoeHue
MOJIOBBIX KJeTOK. OmnogoTBopeHre M SMOPHOHAIBHOE pa3BUTHE >KUBOTHBIX.
Crioco0blI OTI0I0TBOPEHUS: HAapYKHOE, BHyTpeHHee. [lapTenorenes.
WnpuBunyanbHoe paszButue opraHu3moB (oHrtorenes3). Craaum smOpuoreHesa
KMBOTHBIX (Ha mpumepe Jarymku). poGienne. Tumbr apobnenus. OcobeHHOCTH
IpoOJeHrsT MIICKOMUTAIOMIUX. 3apOoJbIIIeBbIe JIMCTKU (TacTpyisius). 3akiiajgka
OpPraHOB W TKaHEH W3 3apoAbILIEBBIX JHUCTKOB. B3anMHOE BIMSHHE 4YacTeu
Pa3BHBAIOMICTOCS  3apojplllia (SMOpPHOHANBHAS WMHIYKIMS). 3akjiajka TuUlaHa
CTPOEHHSI >KMBOTHOI'O KAaK pE3yJbTaT HEPAPXUUYECKUX B3aUMOJICHCTBUN TI'€HOB.
BrnusiHre Ha SMOpHOHATBHOE Pa3BUTHE PA3IUYHBIX (PaKTOPOB OKPYKAIOIIEH CPEIBL.
Poct u pazButHe )kuBOTHBIX. [TocTamMOproHanpHBIN Tiepuo. [Ipsimoe n HenpsiMoe
pazButue. PasButne ¢ meramopdo3oM y O€CIO3BOHOYHBIX M MO3BOHOYHBIX
KUBOTHBIX. buosornueckoe 3Haue€HHE NPSIMOIO U HENPSMOIO Pa3BUTHS, HX
pacrpocTpaHeHue B mpupojie. TUumsl pocta >KMBOTHBIX. DaKTOPbI PETyIISIIIUN pOCTa
KUBOTHBIX U 4enoBeka. CTaauu MOCTIMOPUOHABHOTO PAa3BUTHSL Y KMBOTHBIX H
yenoBeka. [leprosibl oHTOreHe3a yenoBekxa.

Pasmuoxxenne wu pasButHe pactenmit. ['amerobutr u cmopodut. Meiio3 B
KU3HEHHOM LuKJe pacteHuil. OOpa3zoBaHue cmop B Ipolecce Meiiosa.
l'amerorenes y pacrenuii. OIUIOAOTBOPEHHE M PA3BUTHE PACTUTEIBHBIX
opraHu3MoB. /[BoiiHOE OMIOAOTBOPEHHUE y IBETKOBHIX pacTeHuil. OOpa3oBaHue U

Pa3sBUTHUC CCMCHU. MexaHu3MbI PErysAilini OHTOICHE3a Yy paCTeHI/Iﬁ U ) KUBOTHBIX

3.2

3.3

I/ICTOpI/ISI CTAHOBJICHUA U PAa3BUTUA I'CHCTUKU KaK HAYKH. OCHOBHBIC T€HETHYCCKHE
IIOHATHUA W CUMBOJIBI. I'omonoruynbie XPpOMOCOMBI, AJlJICJIBHBIC  T'CHBI,
AJIbTCPHATHUBHBIC IIPHU3HAKH, ,Z[OMI/IHaHTHBII‘/’I u peHCCCI/IBHHﬁ IIPpHU3HAK, TOMO3UI'0Ta,
rerepo3nurora, 4Yucrad JIMHUA, FPI6pI/I,I[BI, T'CHOTHII, (I)CHOTI/IH. OcHOBHBIC MCETOABI

T'€HETUKMU: FI/I6pI/IJIOJ'IOFI/I‘-IeCKI/II\/’I, III/ITOJ'IOFI/I‘-IeCKI/II\/'I, MOJ'IeKy.]'IHpHO-FeHeTI/I‘-IeCKI/II\/'I

Mounorubpunnoe ckpeuuBanue. [lepBblil 3akoH MeHaens — 3akoH eAMHO00pa3ust
ruOpuioB nepBoro mnokojieHus. I[IpaBwiio nomuHupoBaHus. Brtopoit 3akoH
Menzaenss — 3aKOH paclUEIUIEHHs [pU3HAKoB. LluTonoruueckue OCHOBBI
MOHOTHOPHUIHOTO CKpeIuBaHus. [ umore3a YucTOTH TaMeT.

Ananusupyroniee ckpemmBaHue. IIpoMeXyTOUHBIM XapaKTep HacIeIOBaHUS.
Pacmiennenne npu3HakoB IPU HEMTOJIHOM JOMUHUPOBAHUHU.

JlurnOpunHoe ckpemuBaHue. TpeTuil 3akoH MeHaens — 3aKOH HE3aBHCHUMOTO
HaclleloBaHusT ~ OpU3HakoB.  LluTojoruuyeckue  OCHOBBI  JAUTMOPUIHOTO
CKpELIUBaHHUS.

CuerienHoe HacnenoBaHue npuszHakoB. PabGorer T. Moprana. CueruieHHOe

HACJIEA0BAHUE T'€HOB, HApYIICHHUE CLECIUICHUS MEXIAy IeHaMu. XPpOMOCOMHas
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TeOpHs HACJIEICTBEHHOCTH.

I'enetnka mona. XpOMOCOMHBIM MEXaHHM3M ONpEAeNeHUs Moja. AyTOCOMBI M
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbIi M TreTeporaMmeTHbI MoJ. ['eHeTuueckas
CTPYKTypa MoJIOBBIX XpoMocoM. HacnegoBanue npu3HakoB, CLIEIUICHHBIX C ITOJIOM.
I'enotun kak unenoctHas cucrtema. [lieiloTponusi — MHOXKECTBEHHOE JEHCTBUE
reda. MHOXECTBEHHBIM aIeaIn3M. Bz3amMoaencTBHEe HealIeIbHBIX TEHOB.

Kommnemenrapaocts. Onucras. [lonumepus

B3aumoneiicTBre reHOTHITA U Cpeibl Ipu GOpMHUPOBaHKH (eHoTHa. MI3MEeHInBOCTD
npyu3HakoB. KayecTBEHHbIE M KONMYECTBEHHBIE INPHU3HAKU. Buabl M3MEHYMBOCTH:
HEHACJIEICTBEHHAs Y HACJIEICTBEHHASI.

MoudukanuonHas  M3MEHYUBOCTb. Pomp  cpempi B QopmupoBaHuUU
MoM(UKAMOHHOM M3MeHunBOCTH. HopMma peakimu npusHaka. BapuanmoHHbIH psij
u BapuarmonHass kpuBas (B. Horanncen). CBoiicTBa MOIU(PHKAIIMOHHON
W3MEHYHBOCTH.

I'enotunuyeckass n3MeHYUBOCTh. CBOMCTBA T€HOTUITMYECKON M3MEHYMBOCTH. Buabl
TEHOTUIIMYECKON N3MEHUMBOCTH: KOMOMHATHBHAS, MyTal[MOHHASI.

KomOuHatuBHass W3MeHYMBOCTb. Meiio3 U TMONOBOW Mpolecc — OCHOBA
KOMOMHATUBHOM M3MEHYMBOCTU. Pojb KOMOMHATMBHONW M3MEHUMBOCTH B CO3/1aHMU
TEHEeTUYECKOro pa3Ho00pa3us B Mpeaesax OJHOro BU/A.

MyrtanmoHHass U3MEHYMBOCTb. BUbl MyTanyii: reHHbIe, XpPOMOCOMHBIE, T€HOMHBIE.
CrioHTaHHBIE W WHIYLUMPOBAaHHbIE MyTalUMH. SOepHbIE M LUTOILUIA3MaTU4eCKue
MyTanuu. ComaTHYeCKUe U MOJIOBbIe MyTalyy. [I[pudrHbI BO3HUKHOBEHUST MyTalM.
MyTtareHsl ¥ UX BIMSHUE HAa OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAIIMOHHOTO MPOLIEcca.
3aKOH TOMOJIOTUYECKUX PSAJOB B HaciencTBeHHONW n3MeHunBoctu (H.M. BaBunos).

BHe;mepHa;I HU3MCHYHUBOCTb U HACJICACTBCHHOCTD

3.5

3.6

Kapunotun wuyenoeka. MexayHapoaHas mporpaMmMa MCCIEAOBAaHUS T€HOMA
yernoBeKa. MeToabl  HM3y4YeHUsT TE€HETMKM  YEJOBEKAa: TI€HEAJOTMYECKUH,
OU3HELOBBIH, IIUTOrCHETHYICCKHIA, MOMYJISALMOHHO-CTATUCTUYECKUH,
MOJIEKYJIAPHO-T€HETUYECKUI. CoBpeMeHHOE omnpeaeneHue TeHOTHIIA:
MIOJJHOT€HOMHOE CEKBEHUPOBAHUE, F€HOTUIIMPOBAHUE, B TOM YHUCJIE C MOMOLIBIO
[MI[P-anamu3a. HacnencrBeHHble 3a00neBaHus yenoBeka. [ eHHbIE 1 XPOMOCOMHEIE
OOJIe3HH 4YeJNOBEeKa. bOJIe3HM C HACIEACTBEHHOW IPEapacroioKEHHOCTHIO.
3HaueHWEe MEAMIIMHCKOW T€HETHKH B MPEIOTBPALICHUH U JICYCHUH T€HETHUYECKHUX

3a00eBanuii yenoBeka. CTBOJIOBBIE KIETKU

JlomecTukaius u ceekuus. 3apoxk/IeHUe CeIeKIMU U foMecThkanuu. Yuenue H.W.
BaBuiioBa 0 LEHTpax MPOMCXOXKICHUS MU MHOrooOpasus KyJbTYpHBIX PACTEHH.
Ponp cenexuuu B co31aHUM COPTOB PAacTeHUH M Mopoj >kUBOTHBIX. CopT, mopona,

mTamMM. 3aKOH TOMOJIOTMYECKMX PSIOB B HACleICTBEHHOM u3MeHumBocTH H.H.



BaswuiioBa, ero 3naveHue st CEEKIIMOHHON paOOTHI.

Metoabl  ceneKIMOHHONW paboTel. MckyccTBeHHBI OTOOp: MaccoBblii U
WHIUBUYJIbHBIN. Dransl KOMOWHAIIMOHHOMN CCJICKIIHH. UcnriTanue
npou3BoguTeNeil Mo MOTOMCTBY. OTOOp MO TEHOTUIy C IOMOUIbIO OLIEHKH
(eHoTHIIa TOTOMCTBA U OTOOP 110 'eHOTHUITy C omotikio aHanuza JHK.
HckyccTBeHHBIN MyTareHe3 Kak METOJI CEJIEKIIMOHHON pa0oThl. PamuannoHHblil u
XUMHUYECKU MyTareHe3 Kak HCTOYHHK MYyTallMid Yy KyJIbTYypHBIX (opm
opranu3sMoB. lcnonbs30BaHME TE€HOMHOIO  PEJAKTUPOBAHHUS U METOHOB
pekoMmOuHanTHBIX JIHK ms momy4yenust ncxomHoOTo MaTepuana Jijisi CECKIUH.
[lomyyenne mnomumionoB. BHyTpuBumoBas rubpuamsanus. bian3kopoacTBeHHOE
CKpeIllMBaHUe, WM HHOpHIWHT. HepoICTBEHHOE CKpelIMBaHWe, WM ayTOPHIIMHT.
I'ereposuc u ero nmpuumHbl. Mcnonb3oBanue rerepo3uca B cenekiuu. OtnanéHHas
ruOpuam3anyst.  [Ipeogonenne Oecrutomusi MEXBHIOBBIX THOpUIOB. JlocTmkeHus

CEJICKLIMU PACTEHUI U KUBOTHBIX

3.7

OOBEKTHI, UCTIONB3yEMbIE B OMOTEXHOJIOTUH, — KIETOYHBIE U TKAHEBBIE KYJIBTYPHI,
MUKPOOPIaHU3MbI, HUX  XapakTepuCTUKa. TpaaunuoHHass  OMOTEXHOJIOTHS:
xJie0orneyeHue, MIOJIy4ECHHE KHUCIIOMOJIOYHBIX  MPOAYKTOB, BUHO/JIEIIHE.
MukpoGuonoruueckuii cuHTe3. OOBEKTHI MHUKPOOMOJIOIMYECKUX TEXHOJIOTHH.
[IpousBoncTeo Oenka, AMUHOKHCIIOT u BUTaMUHOB.VICKyccTBEHHOE
OIUIOJOTBOpPEHUE. PEKOHCTPYKIMS SAULIEKIETOK U KIIOHUPOBAHUE KUBOTHBIX. MeTo
TPaHCIUIAHTALUU SAEP KIETOK.

XpoMOCOMHasi W TeHHas WHXeHepus. VCKyCCTBEHHBI CHHTE3 T€Ha |
KoHCTpyHpoBanue pekoMOuHaHTHRIX JIHK. JlocTuxkeHnus W mepCreKTUBBI
XpOMOCOMHOW W TEHHOM WHXXEHepuH. MeIUIUHCKHE  OMOTEXHOJIOTHH.

Hcnonbp30BaHue CTBOJIOBBIX KICTOK

4.1

4.2

Cucrema 1 MHOrooOpa3ue OpraHn4eckoro Mupa

buonorudyeckoe  pasHooOpasue  opraHusmoB.  CoBpeMeHHas  cucreMma
oprann4yeckoro Mwupa. I[lpuHIunel kmaccupukanuu opraHu3MoB. OCHOBHEIE
CHCTEeMAaTHYECKHE TPYIIIBI OPraHH3MOB.

OCOOCHHOCTH CTPOCHUS W IKU3HEAEATEIHHOCTH OJHOKIETOYHBIX OpPTaHW3MOB.
bakrepun, apxeu, OJHOKJIETOUHBIE T'PUOBI, OJHOKJIETOYHBIE BOJOPOCIH, JIpyrue
npoTtucThl. KooHnanbHble opraHu3Mbl. [IBI)KEHUE OJHOKJIETOYHBIX OPraHU3MOB!
amMEOOMTHOE, JKTYTHKOBOE, PECHHYHOE. 3allliTa Y OJHOKICTOYHBIX OPTaHW3MOB.

PaSHpa)I(I/IMOCTI) Y OJHOKJIETOYHBIX OPraHUu3MOB. Takcucer

MHorokieTouHble pacTeHus. B3auMoCBA3p 4acTeil MHOTOKJIETOYHOTO OpraHu3Ma.
TkaHu, OpraHbl U CUCTEMBI OPraHOB MHOTOKJIETOYHOTO opranu3Ma. OpranusM Kak
enuHoe 1enoe. Tkanu pactenuil. TUIbI pacTUTENBHBIX TKaHEH: oOpa3oBaTenbHas,

IIOKpOBHAasA, IHIpOoBOAAIIAsA, OCHOBHAA, MCXAHUYCCKaAs. Ocobennoctu CTPOCHHUA,




4.3

4.5

(GyHKIUH 1 paclosoKeHUsl TKaHel B opraHax pacTeHuin

BereratnBHbIle M reHEpaTUBHBIE OpraHbl pacTeHuil. @YHKIMN OPraHOB U CHCTEM
opranoB. Kapkac pacrenuii. JI[BU>keHrE MHOTOKJIETOUYHBIX PACTEHUI: TPOIIU3MBI U
Hactuu. [loryomeHue BOJBI, YIVIEKHCIOTO Tra3a W MUHEPAIbHBIX BEILECTB
pacrenusimu. J[pixanue pactenuil. uddysus razoB yepe3 MoBepXHOCTb KIETKH.
TpancriopTHble cUCTEMbl pacTeHUW. Brwimenenwe y pacteHuid. 3ammura y
MHOTOKJIEeTOUYHbIX pacTeHuil. Kyrtukymna. CpencrBa maccHUBHOM M XHMHUYECKOU
3amuThl. OUTOHLNIBL.

Pa3npa)xuMocTh M peryisauus y OpraHu3MoB. Pa3ipakuMoCTh M peryisuus y

MHOTOKJICTOYHBIX paCTCHHﬁ. PoctoBrie BE€IICCTBA U UX 3HAYCHUC

MHOroKkJIeTOYHbIE  KUBOTHbIE.  B3auMMOCBA3b  4YacTei  MHOTOKJIETOYHOI'O
opranusma. TKaHI/I, opraHbl U CHCTEMbI OpraHOB MHOT'OKJICTOYHOI'O OpraHuiMa.
Opranm3m kak enuHoe 1enoe. ['omeocras. TkaHM KUBOTHBIX W 4YeOBEKA. THIIBI
)KUBOTHBIX TKaHEH: SIUTC/IMAIbHAA, COCAUHUTCIIbHASA, MBbIIICYHASA, HCPBHAs.
OcoOenHoctu cTpoeHusi, GyHKIUI U pacloNoKeHUs TKaHel B opraHax *HUBOTHBIX

1 4CJIOBCKA

4.6

Oprasel ¥ CUCTEMBI OPTaHOB JKUBOTHBIX. DYHKIIMM OPraHOB M CHUCTEM OPraHOB.
Onopa Tena opranuzMoB. CKeneTbl OAHOKIETOYHBIX M MHOTOKJIETOYHBIX
XKUBOTHbIX. HapyxHblii U BHyTpeHHUl ckener. CTpO€HHE U TUIbl COEAUHEHMS
KOCTEH.

JIBM)KEHHE MHOTOKJIETOYHBIX JKMBOTHBIX. IluTanme xuBOoTHBIX. [IuTanue
MMO3BOHOYHBIX KHUBOTHBIX. /[pixaHue kuBoTHbIX. KoxHoe npixanue. XKabepHoe u
JIErOYHOE JIbIXaHUE.

JlpIxaHue IO3BOHOYHBIX JKMBOTHBIX. OBOJIOLUOHHOE YCIIO)KHEHHUE CTPOCHMS
JETKUX TO3BOHOYHBIX JKMBOTHBIX. JlpIXaTenpHas CUCTEMa 4YesloBeKa. MexaHusm
BEHTWISILIMM JIETKUX Yy MNTHLIl M MIEKONUTAIOMMX. TpaHCIOpT BELIECTB Yy
OpraHu3MoB. TpaHCHOpPT BEWIECTB y >KUBOTHBIX. KpoBeHOCHas cucrema u €€
opranbl.  KpoBeHocHas  cucreMa  TO3BOHOYHBIX  JKMBOTHBIX.  Kpyru
KpOBOOOpAIIEHUs. DBOIOIUOHHBIE YCIOKHEHUS CTPOSHUS] KPOBEHOCHON CHCTEMBI
IT03BOHOYHBIX JKMBOTHBIX. BhlieneHue y opraHu3MoB. BelneneHue y >KMBOTHBIX.
CokparnrensHple  Bakyonu. Oprassl BblaeneHus. CBsA3b IOJNOCTH Tela C
KPOBEHOCHOM M BBIJCIUTEIIBHOW CUCTEMaMH. BplneneHue y I03BOHOYHBIX
YKUBOTHBIX. 3aIIUTa Y MHOTOKJIETOYHBIX XKMBOTHBIX. IIOKpOBBI M NX IPOU3BOIHEIE.
Pa3npa)xuMoCTh M peryssinus y OpraHusMoB. PazapakuMoCTb y OZHOKIETOYHBIX
opranu3MoB. Takcucel. Pa3gpakuMOCTe U peryisiquss y MHOTOKJIETOYHBIX
pacTeHuid. POcTOBBIE BElIECTBA U UX 3HAYCHHUE.

HepBHas cuctema u peduieKTopHas peryJisiius Y MHOTOKJIETOYHBIX >KMBOTHBIX.

HepsHas cucrema u e€ oTesbl. DBOIIOLMOHHOE YCIOKHEHUE CTPOECHUSI HEPBHOM
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CHCTEMBI Y KHBOTHBIX.
PazpaGotka ajroputMoB u mnporpamm uis 3(QeKTuBHON (YHKIMOHATIBHON
aHHOTAIlUU T€HOMOB, TPaHCKPHUIITOMOB, MIPOTEOMOB, MeTaboJIOMOB

MHUKpPOOPTaHU3MOB, PACTEHUH, )KUBOTHBIX U YEJIOBEKa
OpranusM 4enoBeKka U ero 30pOBbe

Opransl U cucTEMBI OPraHoB 4yenoBeka. OTaesasl FOJIOBHOIO MO3ra MO3BOHOYHBIX
KUBOTHBIX. Pediexc u pedriekropHas myra. besycioBHbie U yCIIOBHBIE PEIICKCHI.
I'yMopanbHast peryiasuus M SHIOKPUHHAs CHCTEMAa JXUBOTHBIX M YEJIOBEKA.
JKene3pl DSHOOKPUHHOM CUCTEMBI W HMX TOPMOHBL. J[eWiCTBHE T'OPMOHOB.
B3aumocBsi3p HepBHOM UM HHAOKPUHHOW cucTteM. [unoramamo-runodusapHas

cucrema. Pednexc u pednexropnas ayra. besycinoBHble U yCI0BHbIE pedIeKCh
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6.1

3amuTa opranusma ot OosesHeil. IMMmyHHas cuctema uernoBeka. KiertouHslil u
TYMOpaJIbHBIA UMMYHHUTET. Bpoxn€HHBIA, nproOpeTéHHBIN crenupuaecKuit
uMMyHUTET. Teopusi  KJIOHaNbHO-celeKkTUBHOro  uMMmyHutera (I1.Dpnux,
®.M.bepuer, C.ToneraBa). BocnanutenbHble OTBETHl OpraHu3mMoB. Poib

BpO)KIléHHOl"O HUMMYHUTCTA B Pa3BUTHUU CUCTCMHBIX 3a00JIeBaHUI

KpOBeHOCHaﬂ cucreMa u eé OpTraHBbI. Cep,uue, KPOBCHOCHBIC COCYIbl U KPOBb.

Kpyru kpoBoobOpamenus. Pabota cepania u e€ perynsius

Jpixanue yenoBeka. Jug¢ys3us razoB yepe3 MOBEPXHOCTh KIETKU. JlpIxaTenbHas
cucremMa 4esjoBeka. JlpIxaTesbHas IOBEPXHOCTb.  Perymsuus  JObIXaHus.

JIpixareabHbIe 00BEMBI

IInmeBaputenbHass cucrema 4enaoBeka. OTHENbl NHINEBAPUTEIBHOTO TPAKTa.
[InmeBapurenpHple  Kene3bl.  BHYTpUIIOIOCTHOE M BHYTPHUKJIETOYHOE

MUIIEBAPEHUE

IlokpoBsl M wux mnpousBognble. Opranel BbiaeneHus. Ilouku. CrtpoenHue u
¢byHkunoHupoBanue HedpoHa. PunbTpanus, cekperus 1 o0paTHOE BCAChIBaHUE

KaK MCXaHU3MbI pa6OTBI OpTraHOB BBIACIICHUA. O6pa3OBaHI/IC MOYH Yy YCIIOBCKa

Z[BI/I)KCHI/Ie YyeJIOBeKa: MbllIeyHass cucreMa. CKeJIeTHBIE MBIIINBI U HX pa60Ta.

CrpoeHnue 1 TUIbI COEMHEHUS] KOCTEN
Teopus sBoIOIMKU. Pa3BuTHe )X13HU Ha 3emiie

OpomonuonHas teopus Y. [lapsuna. [Ipeanoceuiku BOSHUKHOBEHUS JapBUHUA3MA.
Kuznb u HaydHas gesrenbHocTh Y. JlapBuHa.

JBukyue cuibl 3Boiouuu BuaoB 1o Y. JlapBuHy (BbICOKasi MHTEHCUBHOCTD
pa3sMHOXKEHHs OpPraHW3MOB, HACJIEICTBEHHas HW3MEHYMBOCTb, Oopbba 3a
CYLIECTBOBaHHE, €CTECTBEHHBIH U UCKYCCTBEHHBIH 0TOOD).

Odopmnenne cunrernueckoi teopuu sBostounu (CTI). HeiltrpanbHas teopus

OBOJJIOIHMH. COBpeMeHHaH 9BOJJIOIIMOHHAaA Ouonorus. 3HauYeHHUE 3BOJIIOL[PIOHHOI>'I



6.2

6.3

Teopuu B GOPMHUPOBAHUH €CTECTBEHHO-HAYYHOU KapTHUHBI MUPa

[lomynsimust Kak sJeMeHTapHas eAuHHuLa 3BooNUH. CoOBpeMEHHbIE METOJIbI
OLIEHKM T€HETHYECKOro pa3HooOpa3usi W CTPYKTypbl nomyisuuil. M3meHeHue
reHoQoHAa TOMYyJSAIUH Kak 3JEMEHTapHOE 53BOJIOIMOHHOE SBJICHHE. 3aKOH
reHeTuyeckoro paBHoBecus J[x. Xapau, B. BaitaGepra.

OneMeHTapHble (PAKTOPbI (ABMAKYIIME CUIIbI) 3BOJIOLMHU. MyTallMOHHBIM Ipolecc.
KoMOuHaTuBHAs W3MEHYHBOCTh. Jlpeiid) TeHOB — Ciy4aifHbIC HEHAINPaBJICHHBIC
W3MEHEHHs YacTOT ayvieniell B momymsanusx. DQQexT ocHoBarens. Murparmu.
W3onsauus nomynsiumid: reorpaduueckas (IpocTpaHCTBEHHast), OMOJOrHUYEcKas
(penpoayKTHBHAS).

EctectBenHblii  oTOOp — HampaBisiomuid  ¢daktop 3Bojouud.  DopMbl
€CTeCTBEHHOTO  OTOOpa:  JBWXKYIIMH, CTaOWJIM3UPYIOIIMHA,  Pa3phIBAIOLIHIA
(mu3pyntuBHbIi). [TonoBoit oTOOD.

ITpucnocobnaeHHOCTH OpPraHU3MOB Kak  pe3yibTaT  MMKPOIBOJIIOLHMU.
Bo3HuKHOBEHHE  TMPHCIIOCOONEHMHA Yy ~ OpraHm3MoB.  ApomMopdo3sl U
uanoanantauuu. Ilpumepsl npucnocobseHuil y opraHu3mMoB. OTHOCUTENBHOCTD
MIPUCTIOCOOTIEHHOCTH OPTaHU3MOB.

Bun, ero «kputepunm U cTpykTypa. BupgooOpasoBaHue Kak —pe3yibTar
MUKpo3Botonuu. M3omsmus — ximroueBod Qaxtop BupooOpasoBanus. Ilytu u
CHIOCOOBI BHUI000pa30BaHUS: aJUIONAaTPUYECKOE (reorpaduueckoe),
CHUMIIaTpu4yeckoe  (IKOJOrMYEecKoe),  «MTHOBEHHOE»  (TOJMIUIOMAM3ALNS,
rubpuau3zanys). JnurenbHOCTh 3BOTIOIMOHHBIX IPOIIECCOB.

MexaHu3Mbl GOPMHUPOBAHUST OMOIOTUIECKOTO pa3HO00pas3usl.

Ponb »BOMIONMOHHON OMOMIOTHM B pa3pabOTKe HAyYHBIX METOJOB COXPAHEHUS
O6uopazHoobpazus. MUKPOIBOJIOLUS U KO3BOJIIOLUS IapasUTOB U HUX XO3S5EB.
MexaHu3mbl GOPMHUPOBAHUS YCTOMYMBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOpHOBI

C HEH

MeTtoabl M3ydeHUs MaKpOdIBOIIONUH. [lal€cOHTOIOTHYECKHE METOABI H3YYCHUS
sBosmonuH. [lepexonupie popmbl U pUIIOreHETHUYECKHE Pl OPTaHU3MOB.
buoreorpaduueckue mMeroasl u3ydeHus sBonouuu. CpaBHeHHE (QIIOpsl U QayHbI
MaTEpUKOB U OCTpOBOB. buoreorpaduueckue obnactu 3emian. BUuasl-sHIeMUKH U
PEJIUKTHI.

OMOpHOJIOTHYECKHE W CPaBHHUTEIBHO-MOP(OIOTHYECKHE METOAbl W3yYeHUs
HBONIONUH. ['€HEeTHUeCKHEe MEXaHM3Mbl OSBOJIOIMHM OHTOTEHE3a M TOSBICHUS
HBOJIIOLMOHHBIX ~ HOBHIECTB. | 'OMOJIOTMYHBIE M  aHAJIOTMYHBIE  OPraHbI.
PynumeHnrapaple  opraHbl M aTaBU3MBL.  MOJIEKYJISIPHO-TEHETHYECKHE,
OMOXMMHUYECKHE W  MaTeMaTH4YeCKHMe  METOJbl  W3YYEHHUS  DBOJOIHU.

T'omoJyiIoTHYHBIE TEHBLI. COBpeMeHHLIe MCTOJbI TOCTPOCHUA (I)I/IHOFGHGTI/I‘-IGCKI/IX
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JICPEBBEB.
XPOMOCOMHBIE MyTaIlUH U YBOJIIOIHSI TEHOMOB.
OOmue 3akoHOMEpHOCTH (TIpaBWIa) SBONIOIUH. HeoOpaTMMOCTh SBOIOIUH.

AI[aHTI/IBHaH paauanus. HepaBHOMCpHOCTB TEMIIOB 3BOJIFOIITUH

HayuHble runoTe3bl IPOUCXOXKICHHUS KU3HU Ha 3emiie. AOHOTreHe3 U aHCIIePMUSI.
JloHayuHble TpEACTaBICHUS O 3apOKICHUHM JKM3HM (KpealuoHu3M). [ umotesa
MOCTOSIHHOTO CaMO3apOXkKAEHUS KU3HU U €€ onpoBepxkeHue onbitamu O. Peau, JI.
Crnamtannanmy, JI. [Tacrepa. [IponcxoxacHue )KU3HN U aCTPOOHOIIOTHSI.

OcHoBHBIE d3Tallbl HEOpraHWuYeckod sBoitonuu. [ImaHerapHas (reomorudeckasi)
9BOIIONMSL. XUMHUYECKask 3BOJIOLUSA. AOMOTEHHBIN CUHTE3 OPraHUYECKUX BEIIECTB
3 "Heopranndeckux. Oneir C. Mumiepa u I'. FOpu. O6pazoBaHue moauMepoB U3
MoHoMepoB. KoanepBatHag runore3a A.M. OnapuHa, rumore3a NEpPBUYHOTO
oynroHa JIxk. XonzeitHa, renerndyeckas runotesa ['. Mémnepa. Pu6osumsi (T. Yek)
n runore3a «mvupa PHK» V. T'unbepra. dopmupoBanue wmeMOpaH w
BO3HHUKHOBEHHUE IPOTOKJIETKH.

Uctopust 3emnun u meronsl €€ u3yueHus. lVckomaemble OpraHMYECKHE OCTATKH.
I'eoxpononorus u e€ meroabl. OTHOCUTENbHAasE M aOCONIOTHAs T'€OXPOHOJIOTHSL.
['eoxpoHONOrMYeckas mKana: 30Hbl, 3pbl, IEPUOJIBI, STIOXH.

Hauanbnble 3Tanbl opraHuyeckoil 3Bosironud. I1osiBIeHHE W 3BOJIOIUSA TEPBBIX
KJIETOK. OBotonus Merabosm3Ma. BO3HMKHOBEHHE TEpPBBIX HKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHbIE OMOIIIEHKH KaK aHAJIOT MEPBbIX Ha 3emiie COOOIIECTB.
Crpomatonutsl. [IpokaprOTHI U 3yKapUOTHI.

[IpoucxoxaeHue sykapuoT (cuMOMOreHe3). OBOJIOIMOHHOE IPOUCXOKICHHUE
BUpYycOB. IIpoucxoxkneHne MHOTOKJIETOYHbIX OpraHu3MoOB. Bo03HUKHOBEHHE
OCHOBHBIX TPYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIE 3Tambl HBOJIOLNUM BBICHIMX pacTeHH. OCHOBHBIE apoMOP(O3bI
pactenuii. Brixox pacteHuil Ha cymy. [losiBieHHe CHOpPOBBIX pPACTEHHH U
3aBoeBaHne MMM cymH. CeMeHHble pacTeHus. lIpoucxokieHue LIBETKOBBIX
pacTeHuH.

OcHOBHbIE 3Tambl HBOJIOLMU KMUBOTHOTO Mupa. OcHOBHBIE apoMop(o3bl
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSIBIIEHHE COBPEMEHHBIX
TunoB. [lepBbie XOproBbIe KUBOTHBIE. JKU3Hb B Bojie. DBOIIOLMUS TO3BOHOYHBIX.
[Ipoucxoxaenne ampuobuii u pentwuid. [IporcxoxxaeHre MIIEKONUTAIOUUX |
ntull. [lpunnoun kmoueBoro apomopdoza. OcBoeHue O€CIO3BOHOUHBIMH U
MMO3BOHOYHBIMH KHUBOTHBIMU CYIIIH.

Pa3BuTHe xu3HM Ha 3emiie IO dpaM M NEepUoJaM: apxel, MpOoTepo30i, Maneo3ou,
Me3030, KaiiHO30#. OOImas XapakTepuCTUKa KJIMMaTa M TeoJOrMYecKHX
npoueccos. [losiBiaeHNe U paclBeT XapaKTepHBIX OPraHU3MOB. YTieoOpa3oBaHHeE:

€T0 YCJIOBH: U BIIMAHUC HA ra3oBBII COCTaB aTMOC(l)epBI.
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MaccoBbie BbIMUpPAHUA — OKOJOIMYCCKHE KPHU3UCHI IIPOILIOTO. HpI/I'-II/IHBI u
CICACTBHUA MACCOBBIX BBIMPIpaHPIﬁ. COBpeMCHHHﬁ JKOJIOTUYECKUM KpHu3uc, €ro

0COOEHHOCTH

Pazgenst u 3amaum aHTpomojorud. Metonsl aHTponosioru. CTaHOBJICHHE
IIPEICTaBICHUM O MPOUCXO0KIAEHUH uenoBeka. COBpeMEHHbIE HayUHbIE TEOPUHU.
CxoAcTBO yenoBeka € JKMBOTHBIMU. (CHCTEMaTHYECKOE MOJO0KEHHE YEOBEKA.
CBuuerenbcTBa  CXOJCTBA  YEJIOBEKA  C  JKUBOTHBIMU:  CPaBHUTENIBHO-
MOP(OJIOTHUECKHE, SMOPHUOJIOTUYECKHE, (U3HO0IIOTO-OMOXUMHYECKHE,
noBegeHYeckre. OTINYUS YeIOBEeKa OT KUBOTHBIX. [IpsAMOX0kAEHNE U KOMILIEKC
CBSI3aHHBIX C HUM IMPHU3HAKOB. PazBuTHE rOJOBHOTO MO3ra U BTOPOM CHTHAJIBHOMN
CUCTEMBI.

JBwxkyme cuibl (pakTopel) aHTPOTOreHe3a: OWOJIOTHYECKHe, COIUANbHBIE.
CooTHolieHrne OMOJIOTHUECKUX U COLMANIBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.
OCHOBHBIE CTaJUU AHTPOINOTeHE3a. ABCTPATIONUTEKN — ABYHOTHE TIPEAKH JIFOACH.
YenoBek ymenslid, IEPBbIE U3TOTOBICHUS OpyAHN TpyAa. YenoBek NpsAMOXOIAIun
W TEepBbIA BBIXOA JOAeH 3a mpenensl Adpuxu. YenoBek reinenbOeprekuii —
o0IMi MpenoK HeaHJepTalbCKOTrO YeloBeKa M 4YejoBeKa pasyMHoro. YenmoBek
HEaHJEPTAIbCKUM Kak BHUJ JIOJIEd XOJOJHOTO KiumaTa. YelnoBeK pa3yMHbIN
COBPEMEHHOI0 THIMA, JICHUCOBCKUN 4YEJIOBEK, OCBOCHHE KOHTHMHEHTOB 3a
npenenamu AQpHukH.

DBOJIIOLIMS COBPEMEHHOT'0 ueloBeKa. ECTeCTBEHHBIH OTOOp B MOMYJISLUAX
yenoBeka. MyTalnMoHHBIA Tporiecc ¥ moJuMopdusM. [lomynasinoHHbIE BOJIHEI,
npetid reHoB, murpamus U «3PQHEKT OCHOBATEINS» B MOMYJISIUSIX COBPEMEHHOTO
YEJI0BEKa.

UYenoseueckne pacel. llonstue o pace. bonbimme pacel: eBporeougHas
(eBpaswmiickasi),  aBCTpajo-HErpoWJHas  (9KBaTOpHalbHAs),  MOHTOJIOMIHAS
(a3maTcko-amepukaHcKkas). BpeMs u myTH pacceneHusi 4yejgoBeKa IO IJIaHETe.
EnunctBo  uyenoBeueckux pac. HayuHas  HECOCTOSITENBHOCTH — pacu3Ma.
[TpucnocoOaeHHOCTh YenoBeKa K pa3HbIM YCIOBHSAM OKpPY)KAIOLIEH Cpesbl.
Bnusinue reorpaduueckoit cpensl u  apeiida reHoB Ha MOpQOIOTHIO U

(bu3HONOTHIO YeIoBeKa

DKOCUCTEMBI U MIPUCYIIIME UM 3aKOHOMEPHOCTHU

Paznens u 3amaun sxosoruu. CBs3b SKOJIOTHHU C IPYTHMH HAyKaMHU.

Mertoast oakonoruu. [loneBbie HaOMIOAEHUS. OKCIEPUMEHTHI B DKOJIOTHH:
NpUpoaHbIe W JabopartopHele. MojenupoBaHue B O3KOJOTUU. MOHHUTOPUHT
OKPY’KAIOIIIECH CPeIbl: JIOKAIbHBIN, pErHOHAIBHBIN U TJI00ATbHBIN

Okonorndyeckue (akTopbl M 3aKOHOMEpHOCTH uX AeWcTBus. Kiaccugpukarus

SKOJIOTHYCCKHUX Q)aKTOpOBZ 8.6I/IOTI/I‘I€CKI/IG, 6I/IOTI/I‘ICCKI/IG, AHTPOIIOI'CHHBIC. O6H_II/IC
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3aKOHOMEPHOCTH JIeWCTBUS 3Kojorudeckux (axropos. [IpaBuno munumyma (K.
HInpenrens, 0. JIubux). TonepanTHOCTh. DBpUOMOHTHBIE W CTEHOOMOHTHBIE
OpPTraHU3MBI.

AbuoTtnueckue (aktoppl. CBeT Kak 3Kosiorudeckuii (akrop. JlelcTBue pasHBIX
YYaCTKOB COJIHEYHOTI'O CIEKTPA HAa OPraHU3Mbl. DKOJIOTMYECKUE IPYIIIBI PACTEHUI
1 KMBOTHBIX IO OTHOLIEHUIO K cBeTy. CUrHanpHas posib cBeta. DoTonepuoausm.
Temmnepatrypa kak skosorndyeckuil axtop. JlelicTBHe Temmeparypsl Ha
opranu3msl. [IoMKWIIOTEpMHBIE U TOMOWOTEPMHBIE OpraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxnocte kak oskonmormueckuid  (aktop. Ilpucnocobnmenuss pacteHuii K
NoJyIepXKaHuto BogHoro Oamanca. Kiaccudukanust pacTeHMid MO OTHOLICHUIO K
BoJie. [Ipucrnocobnenns JKUBOTHBIX K M3MEHEHHIO BOJTHOTO PEKUMA.

Cpenpl oOuTaHUS OpPraHU3MOB: BOJHAs, HA3eMHO-BO3JYIIHAsA, IOYBEHHA,
rNyOMHHas  NOJNOYBEHHAs, BHYTPUOpPraHW3MEHHasd.  DU3UKO-XUMUYECKUE
0COOEHHOCTH cpell oOuTaHMs OpraHum3MoB. llpucrmocoGiieHust OpraHu3MoOB K
KU3HU B Pa3HbIX CPENaAX.

buonoruueckue purmbl. Buemnue u BHyTpeHHHE pUTMbl. CyTOUHBIE U TOAUYHBIE
putMbl. [Iprcnoco6eHHOCTh OpraHU3MOB K CE30HHBIM H3MEHEHUSM YCIOBUI
KHU3HU.

Kusznennsie Gopmer opranusmoB. [lonsTtue o xuzHeHHOU (dopme. Ku3HEHHBIE
(GopMBl pacTeHUil: NepeBbs, KyCTapHUKH, KYyCTapHUYKH, MHOTOJETHUE TpPaBBhl,
oJHOJeTHUE TpaBbl. JKH3HEHHBIE (POPMBI KHUBOTHBIX: TUAPOOUOHTHI, TE€OOMOHTHI,
a3poOHOoHTBI. OCOOEHHOCTH CTPOSHMS U 00pa3a )KU3HH.

buotnyeckue Qaxropbl. Buuel OmoTMueckux B3aUMOIECHCTBUI: KOHKYpEHLUS,
XMIIHUYECTBO, cuMOMo3 U ero Qopmsl. [lapazutusm, koomepamus, MyTyalausMm,
KOMMEHCAJIA3M (KBapTHpPAHTCTBO, HaXJIEOHUUYECTBO). Herpoduueckue
B3auMojieiicTBusl  (Tomuueckuwe, Qopudeckne, (aOpuueckue).  3HaUYCHHE
OMOTHYECKMX B3aUMOJCHCTBUN JJs CYIIECTBOBAHUS OPraHU3MOB B cpele

00UTaHHA. HpI/IHLII/Il'I KOHKYPCHTHOI'O UCKIIFOUCHUA

DKOJIOTHYECKHE XapaKTepUCTUKH momyssiinuu. llomynanus kak Ouonoruyeckas
cucrema. Poiab HEOIHOPOAHOCTH cpelibl, PU3NYeCKUX O0apbepoOB U OCOOCHHOCTEH
OWOJIOTHH BUIOB B (POPMHUPOBAHUU IMPOCTPAHCTBEHHON CTPYKTYPHI TMOITYJISIIIHIA.
OCHOBHbIE MOKa3aTeau MOIMYJSIUUU: YHCIEHHOCTh, IUIOTHOCTh, BO3PACTHAs H
I0JIOBAsI CTPYKTYPa, POKIaEMOCTh, IPUPOCT, TEMII POCTa, CMEPTHOCTh, MUTPALIUSL.
Dkosoruueckas CTpykrypa mnomyiasuuu. OIlLleHKa 4YHUCIEHHOCTH —MOIYJISIHH.
JlunaMuka momyisiquu M e€ peryisuusa. buotuyeckuil moTeHuuan MOIMYJISIUU.
MopenupoBaHue JUHAMUKH NOMyIsuuu. KpuBble pocTa YUCIEHHOCTH MOy JISIIIUH.
KpuBbie BbikMBaHUsS. Perynsuuss 4YUCIEHHOCTH MOMYJSALUIl: poiib (aKTOpOB,

3aBHUCAIINX U HE 3aBHUCAIINX OT IINIOTHOCTH. DKOIOTHYECKHUE CTpaTerunu BUI0OB (I'-
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u K-crparerun).

[TonsiTre 00 skonoruUeckoi Huie Buaa. Mectoooutanue. MHOTOMEpHAast MOJIENb
skonornyeckod Humu JIk.M. XarumHcoHa. Pa3mepbl JKOJOTMYECKOM HUIIM.
[TorenmmanpHas U peaiIn30BaHHAasl HUILIN.

Bup kak cuctema nonysisinuid. Apeasibl BU0B. BUIbI M MX )KM3HEHHBIE CTPATErUU.
3aKOHOMEPHOCTH TMOBEACHHUSI W MHUTpPAllMi >KUBOTHBIX. BHOJOrHYecKrne HHBA3UH

JYKCPOAHBIX BUIOB

CooOmectBa opranusmoB. buoneHos u ero crpykrypa. OCBsi3u MexIy
opraHu3mMamu B OMOIIEHO3e. DKocHucTeMa Kak OTKpbITas cuctema (A.Jx. Tencnn).
OYHKIIMOHATBHBIC OJIOKH OPraHU3MOB B DKOCHCTEME: MPOIYICHTHI, KOHCYMEHTHI,
penyuentel. Tpodudeckue ypoBHH. Tpoduyeckue menu u ceTtu. AOMOTHUECKHE
6moku skocucteM. [1ouBbl U MBI B 9KOCHUCTeMaX. KpyroBopoT BemiecTB U MOTOK
SHEPTUU B SKOCUCTEME.

OcCHOBHBIE TIOKa3aTeln 3KocHcTeMbl. buomacca M mpoaykuus. DKOJIOTHYECKHE
MUPaMUIBI YUCEes, OMOMACCHI i SHEPTHUH.

HarmpaBiienHbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKieccuu. I[lepBuunbie u
BTOPUYHBIE CYKLIECCUM W HX MPUYMHBL. AHTPONOI€HHbIE BO3JCHCTBUS Ha
cykueccun. KinnmakcHoe coobmiectBo. bropasnoobpasue u moiHotra KpyroBopoTa
BEIIIECTB — OCHOBA YCTOMYHUBOCTH COOOIIECTB.

[Ipuponnbie 3KOCHUCTEMBI. AHTPOINOI€HHBIE 3KOCUCTEMBIL. ATPO3IKOCUCTEMA.
ArpotieHo3s. Paznuuus Mexay aHTPOIOT€HHBIMU U IPUPOIHBIMU SKOCUCTEMAMH.
Ypb6oskocuctembl. OCHOBHBIE KOMITIOHEHTHI ypOoskocucteM. ['opojckas diopa u
¢dayna. CuHaHTpOMHM3aIUsl TOPOJICKON (ayHbl. bronormueckoe u X03sHWCTBEHHOE
3HAYEHUE arpodKOCHCTEM M ypPOOIKOCHUCTEM. 3aKOHOMEPHOCTH (HOPMHUPOBAHHS
OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B 9KOCHCTEMAX.

[lepeHoCc »HEpPruM M BELIECTB MEXKAY CMEXHBIMU 3KOCHUCTEMaMU.Y CTOMUYUBOCTD
OpraHWU3MOB, TIOMYJISIIIUA ¥ OSKOCHCTEM B  YCIOBHUSAX €CTECTBEHHBIX W

AHTPONIOT€HHBIX BO3ACHCTBUI

buocepa — oOmeruranerapuas o0ojouka 3eMiM, TI€ CYIIECTBYET WIHN
cyuiectBoBana >ku3Hb. Yuenue B.M. Bepnanckoro o Ouocdepe. OOGmactu
6uocdeps u €€ coctan. KuBoe BerectBo 6Mochepbl U ero PyHKIUH.
3aKOHOMEpPHOCTH cyliecTBOBaHusA Onocdepbl. OcobeHHocTH OmMoOchepbl Kak
rio0anbHOM 3KocucTeMbl. JlnHamuyeckoe paBHOBecue B Ouochepe. Kpyrosopotst
BELIECTB U OMOre0OXMMHUYECKUE LMKIBI (yriiepoaa, a3ota). PUTMUYHOCTD siBIEHUI
B 6uocdepe.

3oHanbHOCTh OMocheprl. [lonstne o OGuome. OCHOBHbIE OMOMBI CYHIM: TYHApA,
XBOWHBIE Jieca, CMEIIaHHBIE W IIHUPOKOJMCTBEHHBIE Jieca, CTENH, CaBaHHBI,

ITyCTBIHY, TPOIIMUECKHE JIECA, BBICOKOTOpbsl. Kimmat, pacTUTENbHBIN U KUBOTHBIN
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MUp OMOMOB CYIIIH.

CrtpykTtypa U (pyHKIHS >KHBBIX CHCTEM, OIICHKAa WX PECYpPCHOTrO MOTEHIMAla U
onochepHbIx QpyHKIHH

DKOJIOTHYeCKHe KPU3UCHI U WX MPUYHHBI. Bo3nelcTBue yenoBeka Ha Ouocdepy.
3arpsi3HEeHUE BO3AYIIHOM cpenpl. OxpaHa Bo3ayxa. 3arps3HEHUE BOJHOU CpEJIb.
OxpaHa BOJHBIX pecypcoB. Paspymenue moussl. OXpaHa MOYBEHHBIX PECYPCOB.
HN3Menenue kinumara.

AHTpOIIOT€HHOE BO3/EICTBHE HA pAacCTUTEIbHBIM M KUBOTHBIM Mup. Oxpana
pacTUTENBHOTO W JKUBOTHOIO MHUpAa. OCHOBHBIE NPHUHIMIBI OXpPaHbl MPHUPOMIBI.
Kpacupie xHuru. Ocobo oxpansembie mpupomansie Ttepputopun (OOIIT).
Borannueckue caapl U 300J0THUYECKHE MTAPKU.

OCHOBHbBIE TIPUHIMUIIBI YCTOMYMBOTO pA3BUTHS YEJIOBEUECTBA M MPHUPOIBI.
PanmonansHOoe ~ TPHUPONOMONB30BAHUE U COXpaHEHHE  OMOIOTUYECKOTO

pazHooOpa3zus 3emiin



YYEBHO-METOJNYECKOE OBECNEYEHUE OBPA30BATEJLHOTO
MPOLIECCA
OBSI3ATEJIbHBIE YVUEBHBIE MATEPUAJIBI 1151 VYEHUKA

* buosnorus. buonoruyeckue cucremsl u npoueccsl, 10 kiace: yueOHUK 115
o01meo0pa3oBaTeNbHBIX Opranu3anuii (yriayonénusiii yposens) / TepemoB A.B., IlerpocoBa
P.A.-14-e uzn., crep. — M.: «MHuemo3zuna», 2023

* buonorus. buonorudeckue cucteMsl U mporecchl, 11 kinacc: yueOHuK Jist
o0mieoOpa3oBaTenbHbIX Opranuzanuii (yriryonéunsiii yposens) / TepemoB A.B., [lerpocoBa
P.A.-14-e u3n., crep. — M.: «MHuemo3uHay, 2022

METOIUYECKHUE MATEPHUAJIBI JIUIS1 YAUTEJIA

Tepemos A. B., IlerpocoBa P. A. buonorus. 10-11 knaccel. buonoruueckuii cucteMsl 1
MpOILeCcChl. YTI. ypoBeHb. MeTtoandeckoe nocooue. ®I'OC. - M.: Muemo3una, 2023

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

bubnuoreka [{OP



