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MHNOACHUTEJIbHASA 3AIINCKA

[Iporpamma no yuebHomy npeamery "buonorus" (nanee - 6M0JIOTHsI) HA YPOBHE CPEAHETO
obmero obpazoBanus pazpadborana Ha ocHoBe DenepanpHoro 3akoHa ot 29.12.2012 Ne 273-03
«O06 obOpazoBannn B Poccuiickoit denepanun»y, ®I'OC COO, Konmenmuu mnpenomaaBaHus
yuebHoro npeaMera «bronorus» u OCHOBHBIX IMOJIOKEHHH (enepanbHOi paboueit mporpaMMel
BOCTIUTaHMS.

VYueOubiii npenmer «buonorus» yriay6nénHoro ypoBHs usydenus (10-11 xmaccer)
SBIISIETCS. OJJHUM M3 KOMIIOHEHTOB IpeaMeTHOW obmacTu «EcTecTBEeHHO-HAay4HbIE MPEAMETHI».
Cornacao mnonoxenusMm @OI'OC COO mnpodunbHble yueOHbIE MpeIMeThl, H3y4daeMble Ha
yIIyOnEHHOM YpOBHE, SIBIISIOTCS criocoOoM auddepeHnnanui o0ydeHusl Ha YpPOBHE CPEIHEro
obmiero oOpa3oBaHUS M MPHU3BAaHBl O0ECTIEYUTH MPEEMCTBEHHOCTh MEXITYy OCHOBHBIM OOIIHM,
CpPeIHUM OOIIUM, CpPeIHHUM MPOQEeCcCCHOHANBHBIM U BBICHIMM oOpa3zoBaHHeM. B To e Bpems
KKIBIA U3 ITHX YYEOHBIX MPEAMETOB JOJIKEH ObITh OPUEHTUPOBAH HA MPUOPUTETHOE PEIICHUE
00pa3oBaTeNbHBIX, BOCIUTATENFHBIX U PA3BUBAIOIIMX 3a]ad, CBSA3aHHBIX C MPOQOpHEHTAIHEH
o0yJaromuxcss W CTUMYJIHPOBAHWEM HHTEpeca K KOHKPETHOH OOJIACTH HAyYHOTO 3HAHHMSA,
CBSA3aHHOTO C OWOJIOrHeH, MEAUIIMHOMN, 3KOJOTHEH, IMCHUXOJOTHEH, CIOPTOM HIM BOCHHBIM
JICTIOM.

[Iporpamma no yueOHOMY TipeameTy "buonorus" na€r npepcraBieHUe o MU U 3a1a4ax
u3ydeHus yueOHoro npeamera «bruomorusy Ha yriyOiIEHHOM ypOBHE, ONpeeNsieT 00s3aTelIbHOe
(MHBapUaHTHOE) MPEAMETHOE COAEpXkKaHHe, €ro CTPYKTYpPHUpPOBAaHUE IO pasjesiaM U TeMa,
pacripesiesieHue 1o KiaccaM, peKOMEHAYET M0CIe10BaTeIbHOCTh U3YUEeHUsl yUeOHOro MaTepuana
C Y4€TOM MEXNpPEIMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKM Y4eOHOro mporecca,
BO3PACTHBIX 0COOEHHOCTEH oOywaromuxcs. B mporpamme mo OMOIOTHM pea30BaH TPUHIIMIT
IIPEEMCTBEHHOCTH C HW3Yy4Y€HHEM OHOJIOTMM Ha YpPOBHE OCHOBHOTO O00IIero o0pa3oBaHUs,
Onmaromapst 4eMy IpPOCMAaTpUBAaeTCs  HANpaBIEHHOCTh Ha  TOCIEAyIolee  pa3BUTHE
OMOJIOTUYECKUX 3HAHWM, OPUEHTUPOBAHHBIX Ha (OPMUPOBAHHE ECTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, YKOJOTHIECKOTO MBIIUICHUS, MPEJCTABICHUNA O 3A0pPOBOM 00pa3e KM3HH, Ha
BOCITUTAHHWE OEpPEKHOTO OTHOIICHHUS K OKpYXKalomeW NpHpoAHO cpeae. B mporpamme mo
OHMOJIOTHHM TakXKe IMOKa3aHbl BO3MOXKHOCTH ydeOHOro mpenmera «buonorus» B peanuzanuu
tpeboBanuit ®I'OC COO K miIaHUPyeMBbIM JMYHOCTHBIM, METANpPEIMETHBIM M IMPEIMETHBIM
pesynpTataM oOydeHHs W B (OpPMHUPOBAHMH OCHOBHBIX BHJIOB Y4eOHO-IIO3HABATEIBHOM
JEATETLHOCTH OOYYaIOIUXCS TI0 OCBOCHHUIO COJEpXKaHUs OHOJOTHYecKOro oOpa3oBaHHS Ha
YpOBHE CpeqHero oo1ero oopazoBaHusl.

VYuebublii npenmer «buonorus» Ha ypoBHE CpeaHEro oOIero o0pa3oBaHHs 3aBepIIaeT
Oouosiornyeckoe 0Opa3oBaHUE B MIKOJE U OPUEHTHPOBAH HA PACHIMPEHUE M YTIIyOJeHHE 3HAHUN
o0ydJaronmuxcsi O JKMBOW TPHUPOJAE, OCHOBAX MOJEKYJISIPHOM U KJIETOYHOW OHOJIOTHH,
SMOpPHUONIOTUHA U OUOJIOTUU PA3BUTHUS, TEHETUKU, CENEKIUH, OMOTEXHOJOTHUH, IBOIIOLUOHHOTO
YYEHUS U IKOJIOTHH.

Nzydenue yuebHoro npenmera «buonorus» Ha yriayOlIeHHOM YpOBHE OPUEHTHPOBAHO Ha
MOJIFOTOBKY OOy4YalolUXCsl K IMOCJIEAYIOIIEMY MOJYyYEHHUI0 OHOJIOTHYEeCKOro oOpa3oBaHMs B
By3ax M OpraHM3alisIX cpeAHero mpodeccruoHaibHOro oopasoBanus. OCHOBY €ro CoJep>KaHus
COCTaBIISIET CHUCTEMa OWOJOTUYECKUX 3HAHUHM, MONYYEHHBIX MPU HM3YYCHUH OOYYarOIIUMUCS
COOTBETCTBYIOIIUX CHCTEMAaTHYECKHX pa3ZesioB OHMOJOTMM Ha YPOBHE OCHOBHOTO OOIIEro
obpasoBanus, B 10—11 knaccax 3T 3HaHUSA MMOJIY4YalOT pa3BUTHE. Tak, pacIUPEeHbl U YIITyOJICHBI
OHMOJIOTMYECKHE 3HAaHUS O PACTEHUSX, JKUBOTHBIX, Ipubax, OaKkTepusix, OpraHu3Me 4YeloBeKa,
O0IIMX 3aKOHOMEPHOCTSX KHU3HH, JONOJHHUTEIbHO BKJIIOUEHBI OHOJIOTMYECKHE CBEICHUS



MPUKIIATHOTO W TOMCKOBOTO XapakTepa, KOTOPhIE MOXHO HCIIOJIb30BaTh KaK OPUEHTHUPHI s
nocieayoomero Beibopa mpodeccun. Bo3MokHa Takke MHTErparusl OMOJIOTHYECKUX 3HAHUH C
COOTBETCTBYIOIIMMHU 3HAHHUSIMH, ITOJTYICHHBIMU 00yJarOIIUMUCS TTPH U3yUYEeHUHU (DU3HKHU, XUMUH,
reorpaduu U MaTEMaTHKH.

CrtpykTypa mporpamMmbl Mo ydeOHOMY mpeamery "buonorus" oTpaxaeT CHCTEMHO-
YPOBHEBBIM M SBOJIOIMOHHBIA MOAXOABI K M3ydeHHto Ouonoruu. COriacHO UM, H3y4aroTCs
CBOMCTBA W 3aKOHOMEPHOCTH, XapaKTePHBIE IS KUBBIX CHCTEM PAa3HOTO YPOBHS OpraHU3aIlNH,
SBOJIIOIIMM OPTaHUYECKOTO MHUpa Ha 3emiie, COXpaHEeHHs] OHOJOTHYeCKOro pazHooOpas3us
wianetel. Tak, B 10 kiacce m3ydaroTcs OCHOBBI MOJEKYJSIPHOM M KIETOYHOH OWOJIOTHH,
AMOPHUOJIOTUN U OUOJIOTHH PAa3BUTHS, TEHETHUKU M CEJIEKIINU, OMOTEXHOJIOTUN ¥ CHHTETHYECKON
OMOJIOTHH, aKTyalIU3UpPYIOTCS 3HaHUS OOydaroluxcs Mo OOTaHHKE, 300JI0TMHM, aHATOMHUU,
¢usnonorun yenoseka. B 11 kimacce u3yuaroTcs 3BOJIONUOHHOE YUYEHHE, OCHOBBI 3KOJOTHH U
ydeHue o buocdepe.

VYuebublii mnpenver «buomorus» npusBaH 00ECHEYUTH OCBOEHHE OOYYaIOUIMMHUCS
OMOJIOTMUECKNX TEOpUM UM 3aKOHOB, HWJICH, NPHUHIIMIIOB W TIPAaBWJ, JEXKAIIUX B OCHOBE
COBPEMEHHOM €CTEeCTBEHHO-HAay4YHOIl KapTUHBI MHpa, 3HAHUH O CTPOEHUHU, MHOro00pazuu u
OCOOCHHOCTSIX KJIETKH, OpraHuM3Ma, MOMYJSAlWU, OHOLEH03a, DKOCHCTEMBI, O BBIIAIOIINXCS
HAYYHBIX JOCTH)KCHHSX, COBPEMEHHBIX HCCIICJJOBAHHUSIX B OWOJIOTHH, TPUKIATHBIX aCIEeKTax
Ouosoruueckux 3HaHWM. J{ns pa3BUTHSA M NOJJEpKaHUS MHTEpeca o0yyaroumxcs K Ouoyioruu
Hapsly CO 3HAYUTEIBHBIM 00bEMOM TEOPETUUECKOT0 MaTepuasa B COJAEP>KaHUU MPOTrPAMMBbI 110
OHMOJIOTHH TPEIYyCMOTPEHO 3HAKOMCTBO C MCTOpUEH CTAaHOBIICHUS W PA3BUTHUS TOW WM MHOU
obyacTu OMOJIOTHH, BKJIAJIOM OTCUECTBEHHBIX U 3apyOEKHBIX YUYEHBIX B PEIICHUE BAKHEHIIIHX
OMOJIOTrMYECKHUX U 3KOJOTUYECKUX MPOOIIEM.

[enb u3yuenus yuebHoro npenmera «buonorus» Ha yriyOaéHHOM ypoBHE — OBJIa/IeHUE
00y4JaloImMMHUCS 3HAHUSAMU O CTPYKTYPHO-(YHKIIMOHATBHOW OpraHU3alliu >KUBBIX CHCTEM
pPa3HOTO paHTa U MPUOOPETEHNE YMEHUHN HCIIOIb30BaTh ITH 3HAHUS B (OPMUPOBAHUU HHTEpECA
K omnpeneneHHoi o6iacTu mpo(ecCHOHATbHON NESITeIbHOCTH, CBSI3aHHOW ¢ OWOJIOTHEH, WIN K
BBIOOPY YUEOHOTO 3aBEICHUS ISl TIPOOJKEHHUSI OMOJIOTHUECKOTO 00pa30BaHuUs.

JlocTuxkenne 1menu u3ydeHus ydeOHoro mpenmera «buonorus» Ha yriyOnE€HHOM YpPOBHE
o0ecreunBaeTcsl pelIeHUEM CIeIYIOINX 3a/1a4:

OCBOCHME  OOYyYalOIIMMHUCS  CUCTEMBbI  OMOJIOTMUECKMX 3HaHM: 00  OCHOBHBIX
OMOJOTMYECKUX TEOPHsIX, KOHIEMIMSIX, TUIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U MpaBuiax,
COCTaBIISIIOLIMX COBPEMEHHYI) E€CTECTBEHHO-HAYyYHYI) KApTUHY MHpa; O CTPOCHHUHU,
MHOT000pa3uu U OCOOCHHOCTSAX OMOJOTHYECKHX CHCTEeM (KIIETKa, OPraHu3M, MOMYJISIUs, BH]I,
OmoreorieHo3, Omocdepa); O BBIJAIONIMXCSA OTKPBHITUSAX W COBPEMEHHBIX HCCIICIOBAHUSIX B
OHOJIOTHUH;

O3HAKOMJICHHE  OOydYarommMxcsi €  METOJAaMHM  TO3HAHHUA  JKUBOH  MPUPOMBIL:
WCCIIEIOBATEIbCKIMH METOJaMH OMOJIOTHYECKUX HAayK (MOJICKYJISIPHON U KIIETOYHOW OMOJIOTHH,
SMOPHUOJIOTUH U OMOJIOTHH PA3BUTHS, TCHETHKU U CEJICKIIMU, OMOTEXHOJIOTHH M CUHTETHUYECKOM
OMOJOrMM, TaJCOHTOJOTHH, O3KOJOTHH); METOJaMH  CaMOCTOSITEJIBHOTO  IMPOBEIEHUs
OMOJOTMYECKHX HCCIENOBaHUi B JabopaTopuu U B mpuponae (HaOmoaeHHE, H3MEpPEHUE,
SKCHEPUMEHT, MOJEIUPOBAHUE);

OBJIaJIcHUE OOYYaIOIUMUCS YMEHMSIMM: CaMOCTOSITEIbHO HAaXOJWTh, aHAIU3UPOBATh U
UCIIOJIb30BaTh OMOJIOTHYECKYI0 HH(POPMALIMIO; TOJIb30BATHCS OMOJIOTUYECKOW TEPMUHOJIOTHEN U
CUMBOJIMKOW; yCTaHaBIUBAaTh CBSI3b MEXKAY pa3BUTHEM OWOJOTMH U  COLMAJIBHO-
9KOHOMHYECKUMHU M DSKOJOTHUYECKHMMH MPOOJIIeMaMU YEIOBEUYECTBA; OIEHUBAThH IOCIEICTBUS



CBOEH JIEATENILHOCTU 10 OTHOIIEHHIO K OKpPY)KAIOLIeH NpUPOIHON cpene, COOCTBEHHOMY
3I0POBBI0 W 3JIOPOBBIO  OKPYXKAIOLIMX JIFOACH; OOOCHOBBIBATH M  COONIONATH MEpHI
npounakTHK MHPEKIMOHHBIX 3a00JeBaHui, MpaBuia MOBEACHUS B MPHUPOJE U oOecrieueHus
0€3011aCHOCTH COOCTBEHHOM KH3HENIEATENbHOCTH B YPE3BbIYANHBIX CUTYaLUsX HPUPOAHOTO U
TEXHOTEHHOT'O XapaKTepa; XapaKTepu3oBaThb COBPEMEHHBbIE HAayyHbIE OTKPBITHUS B OO0JIACTH
Ouoyoruu;

pa3BUTHE y 00YYarOIINXCsl WHTEIUIEKTYalIbHBIX W TBOPYECKHUX CIIOCOOHOCTEW B IpoIecce
3HaKOMCTBA C BBIJIAIOLUIMMUCSA OTKPBITUSMHU U COBPEMEHHBIMU HCCIIEOBAaHMSMHU B OHOJIOTHH,
pelmaemMbpIMi €10 Mpo0JieMaMH, METOJIOJIOTHEeH OHWOJIOTHYECKOTr0 HMCCIEI0BaHMs, MPOBEICHUS
OKCHEPUMEHTAIbHBIX HCCIEOBAHUM, peIIeHus] OMOJIOTUYECKUX 3a7ad, MOJCTUPOBAHHS
OHMOJIOTHYECKUX 0OBEKTOB U TIPOIIECCOB;

BOCIIUTaHHE y OOy4aroIMXCsl [IEHHOCTHOTO OTHOUIEHHUs K >KMBOM IpUpOAE B LEJIOM U K
OTJENbHBIM €€ O0O0beKTaM M SBJICHUAM; (OPMHUPOBAHUE HKOJOTHYECKOM, TE€HEeTHYECKOU
IPaMOTHOCTH, OOIIEH KyJbTypbl MOBEACHUS B TPUPOJEC; MHTETPALMH €CTECTBEHHO-HAYYHBIX
3HAHHII;

npuoOpeTeHre 00y4aromUMHICs KOMIIETEHTHOCTH B PAallMOHAIIBHOM IPUPOAOIOIb30BAHUI
(cobmofeHne mpaBWJl MOBEJNEHHS B MPHUPOJE, OXpaHbl BHUJIOB, B3KOCHCTEM, Ouochepsl),
COXpaHEHHH COOCTBEHHOT'O 3/I0POBBbSI M 3JI0POBbSI OKPYKAIOMIMX JIOAEH (COONIONCHHUS Mep
npodwiakTuku ~ 3a0ojeBaHM, oOecrieueHre  O€30MACHOCTH  KU3HENEATCIBHOCTH B
Ype3BbIlYaHBIX CUTYaLUAX IPUPOAHOTO U TEXHOTEHHOI'O XapaKTepa) Ha OCHOBE MCIIOJIb30BaHMS
OMOJIOTNYECKUX 3HAHUN 1 YMEHUH B MIOBCEIHEBHON )KU3HU;

CO3/IaHME YCJIOBUH JJIi OCO3HAHHOTO BbIOOpa OOY4YaIOUIMMHUCSA WHAMBHIYaJIbHON
o0pa30BaTeNbHON TpPaeKTOpUH, CIOCOOCTBYIOUIEH MocienyromeMy HpodecCUOHATIbHOMY
CaMOOIIPE/ICIEHUIO, B COOTBETCTBUM C WHAMBUIYAIbHbBIMU MHTEpecaMM M IMOTPEOHOCTAMHU
peruoHa.

Ot6op opraHm3alMoOHHBIX (QOpM, METOJOB U CPEACTB OOydYeHHUss OHOJIOTHUH
OCYIIECTBIISIETCS C YUETOM CIEIU(PHUKHN €r0 COJEpKAHHUS M HANpPaBICHHOCTH Ha MPOIOIDKEHHE
OMOJIOTHUECKOTO 00pa30BaHUs B OPraHU3AIUSAX CPEIHEro MPOPECCHOHATHPHOTO M BBICIIETO
o0pa3oBaHMUsL.

OO0s3aTenbHBIM YCIOBHEM NpU OOYYEHHH OMOJIOTHHM Ha YriyOJEHHOM YPOBHE SIBIISETCS
MpOBEJCHUE JabOpaTOPHBIX U TMpakTHueckux pabor. Takxke yuacthe OOydYarOmIMXCs B
BBIOJIHEHUHM IPOEKTHBIX U y4EOHO-UCCIIEOBATENbCKUX padOT, TeMaTuka KOTOPBIX
OTIpeNIeNIIeTCsl YUYMUTEJIEeM Ha OCHOBE HMEIOIIMXCS MaTepHalIbHO-TEXHUYECKUX PECYpCoB U
MECTHBIX MPUPOIHBIX YCIOBUIA.

Onmcanye MecTa y9eOHOro IpeaAMeTa B y4eOHOM IIIaHe.

Knaccer Koi-Bo yacos B Komn-Bo Henenb Bcero gacos 3a
HEJICIIO Y4eOHBIN TOJT
10 3 34 102
11 3 34 102
Hroro: 204

YMK

* buonorus: 10-i kiiacc: yriyOJieHHbIH ypoBeHb: yueOHuK, 10 kmacce/ [Taceunuk B. B.,
Cymaroxus C. B., I'anontok 3.1. ; mox pemakiueii [laceunuka B. B., AkunonepHoe 0011ecTBO
«3narenscTBO «IIpocBemenune
* buonorus: 11-# knacc: yriayOneHHbIN ypoBeHb: yueOHUK, 11 knacc/ [Taceunuk B.B.,
Kamenckuit A.A., lIsenos I'.I'. u npyrue; nox pex. [laceunuka B.B., AknimonepHoe o011ecTBO

«3narensctBO «IIpocBemenune




* nocoOus 1o noaroroske Kk EI'D Poxiios

Ha 6a3ze MBOY «KonsiBanckas COIL» otkpsiTa 6a3e nenTpa « Touka poctay,
o0ecrnieunBarolas peain3alnnio 00pa3oBaTeIbHbIX IPOrPAMM €CTECTBEHHO-HAYUYHON U
TEXHOJIOTUYECKOI HampaBJIeHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBHHC TPEOOBAaHUSIMHU
3aKOHOJIaTEILCTBA B chepe 00pa3oBaHus U ¢ YIETOM pekoMeHaanuii depepaabHOTO
oreparopa yuebHoro npeamera «buonorusy.
OO6pa3oBarenbHast mporpaMma rno3BoJsIeT UHTETPUPOBATh PEATTU3YyEMbIE 3/1ECh
MOJXO/BL,CTPYKTYPY U COAEp KaHUE MPH OpraHU3aLuu 00y4eHus: ouonoruu B 5—9
KJ1accax, BBICTPOEHHOM Ha 0a3e J1'000ro U3 IOCTYIMHBIX y4€O0HO-METOINYECKUX KOMIJIEKCOB
(YMK).
Ucnons3zoBanue 060pynoBanus enTpa « Touka poctay npu peanusanuu nanaon OI1
IIO3BOJIIET CO3JaTh YCIIOBHUSL:
* JUISl pACIIUPEHUS COAEPIKAHUS LIKOJIBHOTIO OMOJIOTHYECKOro 00pa3oBaHus;
* JUIs TIOBBILICHUS MO3HABATEIBHON aKTUBHOCTH OOYYaIOLINXCS B €CTECTBEHHO-
Hay4YHOWO00JIaCTH;

* JUIs Pa3BUTHUA JUYHOCTH peOEHKa B Iporecce 00yueHus: OnoIoruu, ero
CHOCOOHOCTEH,POPMUPOBAHUS U YJOBIETBOPEHUS COLMATIBHO 3HAUMMbIX MHTEPECOB
U TIOTPeOHOCTEH;

* 11t pabOTHI ¢ 0JJTapEHHBIMU HIKOJIbHUKAMM, OPTaHU3alMH UX Pa3BUTHS B Pa3INYHBIX

obuacTsix 06pa30BaTeNbHOM, TRBOPUECKON JESTEIBHOCTH.

[Tpumensist undpossie 1a00paTOpUN Ha ypOKaxX OMOJIOTHH, yYalIHecs CMOTYT
BBINOJIHUTh MHOKECTBO JJAOOPAaTOPHBIX pabOT ¥ HKCIIEPUMEHTOB IO MMPOrpaMMe OCHOBHOM
IIKOJIBI.

Padouyasi nporpamma copmMmupoBaHa ¢ y4eTom padouer nporpammsl Bocnutanuss OOII
COO MBOY «KoabsiBanckass COIIINe1» moayisi «lHIkoJbHBIH YPOK».

Peanu3anusi MIKOJBHBIMU MEJaroraMd BOCHMTATENBHOIO MOTEHLMANAa ypOKa Mperoiaraer
clenyrollee: - YCTaHOBJICHHE JOBEPUTENbHBIX OTHOLLIEHUI MEX/1y YUUTEIEM U €r0 yYeHUKaMH,
CHOCOOCTBYIOLIMX IMO3UTHMBHOMY BOCHPHUSATHIO YyYaIlMMHUCS TpeOOBaHUI M MpOChO yduTens,
IOPUBJICYEHUIO MX BHHUMaHHSA K OOCYyXJaeMOHM Ha Ypoke HMH(OpMalMM, aKTUBHM3ALUM HX
IIO3HABATEJILHOM JeSITEIbHOCTH;

- IloOyxnenue oOyuaromuxcs coOMOJaTh Ha YpPOKE OOILIENPHUHATHIE HOPMBI IOBEIEHUS,
npaBuiIa OOIIEHUS CO BCEMHM YYaCTHHKAaMU 00pa3oBaTelIbHOTO Ipolecca, MPUHLUIBI y4eOHOU
JUCIUIUIMHBL M1 CAMOOPraHU3alliy Yepe3 3HAKOMCTBO U B nociieayromieM codmonenue «lIpasun
BHYTPEHHET'0 pacrnopsi/ika 00y4yaroImuxcs», B3aMMOKOHTPOJIb U CAMOKOHTPOJIb 00yUaroIIuxcs;

- IpUBJICYECHHE BHUMAHHUS UIKOJBHUKOB K ILIEHHOCTHOMY AacCHeKTy H3yYaeMbIX Ha YpoKax
SIBJICHUM, OpraHu3aius ux paboThl ¢ OJyyaeMoil Ha ypoKe COLMaNbHO 3HAYUMON HH(OopMaruei
- MHUIMMPOBAHUE €€ OOCYKJIEHUs, BbICKa3bIBaHUS yUYallMMKCSI CBOETO MHEHMsSI IO €€ MOBOAY,
BBIPAOOTKH CBOETO K HEll OTHOIICHUS;

- cIleUUalbHO Pa3pabOTaHHBIE 3aHATHUSI - YPOKH, 3aHATHUSI-IKCKYPCUH, KOTOPBIE, PacIIUpPSIOT
00pa30oBaTeIbHOE MPOCTPAHCTBO NPEAMETA, BOCIUTHIBAIOT JIFOOOBb K MPEKPACHOMY, K IPUPOJIE,
K POJJHOMY Kparo;

- OpraHu3alys MpeIMETHbIX 00pa30BaTeIbHbIX COOBITHI (MIPOBEJEHHUE NMPEAMETHBIX AEKa) s
oOydaromuxcsi ¢ Lelbl0  pa3BUTUS  [IO3HABATEIbHOW M TBOPYECKOW  aKTUBHOCTH,
MHHULIMATUBHOCTH B PAa3IU4YHBIX cepax NpeaMeTHON NesATeNbHOCTH, PACKPBITUS TBOPUYECKUX
CHOCOOHOCTEH  OOydarommMxcsi ¢  pa3sHBIMH ~ 00pa3oBaTENbHBIMH  HOTPEOHOCTIMH U
VH/IMBUAYAIbHBIMUA BO3MOXHOCTSIMH;

- IpoBeACHNUE Y4EeOHBIX (OJIMMIMA/IbI, 3aHUMATEIbHbIE YPOKU U MATUMUHYTKH, YPOK - J€JI0Bast
Urpa, ypokK — IyTELIeCTBHE, YPOK MAacTep-KJIacC, YPOK-UCCIEelO0BaHHE M Jp.) M Yy4yeOHo-
pa3BieKaTeIbHBIX MeponpHusaTHi (KoHKypc-urpa «lIpeameTrHsiii kpoccBopa», TypHHp «CBos
UTpa», BUKTOPUHBL, JINTEPATYpHAs KOMIIO3ULUS, KOHKYPC Ta3eT U PUCYHKOB, SKCKYPCHS U Ap.);



- HUCTOJIb30BaHUE BOCIMTATEIBHBIX BO3MOXHOCTEH CoJiepKaHusl y4eOHOro ImpeaMeTa depes
JEMOHCTPALMIO JIETAM IPUMEPOB OTBETCTBEHHOI'O, TPa)XIaHCKOTO IOBEACHUS, IMPOSBICHUS
4eJI0BEKOIIO0UST U 100pOCepIeYHOCTH, Yepe3 MoA00p COOTBETCTBYIOIIMX TEKCTOB JUIsl UTCHHS,
3a/1a4 JUIsl perieHus1, TpOOIEeMHBIX CUTYAIUi IJTsi 00CYKISHUS B KJlacce;

- MPUMEHEHUE Ha YpPOKE MHTEPAKTHBHBIX (POpM palbOoThl ydaluxcsi: MHTEIUIEKTyalbHBIX WID,
CTUMYJIUPYIOUIMX MO3HABaTEeJIbHYI0 MOTHBAILIMIO IIKOJIBHUKOB; JUCKYCCHH, KOTOpBIE IaroT
yUaIuMcsi BO3MOXKHOCTh MPUOOPECTH OIBIT BEJCHHUS KOHCTPYKTHBHOTO AMAJOra; rpyHIIOBOM
paboTel wiM paboThl B TMapax, KOTOpblE YyuyaT IUKOJIbHUKOB KOMaHAHOW pabore H
B3aMMOJEMCTBUIO C IPYTUMHU JIETbMU;

- HCII0JIb30BAHNE BU3YaJIbHBIX 00pa30B (IIPEIMETHO-3CTETUUECKON Cpellbl, HArJIsIIHAsl aruTanus
IIKOJIBHBIX CTEH/IOB, MPEIMETHON HAIpPaBJIEHHOCTH, COBMECTHO MPOM3BOAMMBIE BUACOPOIUKU
10 TEMaM ypoKa);

- BKJIFOUEHHUE B YPOK UTPOBBIX IPOLEAYDP, KOTOPHIE OMOTalOT NOAJEPKAaTh MOTUBALIMIO AETEN K
MOJIYYEHUIO 3HAHUW, HaJa)XMBAHWIO TTO3UTUBHBIX MEXIMYHOCTHBIX OTHOLIEHHM B Kjacce,
IIOMOTAIOT YCTaHOBJIEHUIO 100pOXKenaTeNbHON aTMOC(ephl BO BpEMsI YPOKa,;

- OpraHusainus KypaTopcTBa MOTHBHPOBAaHHBIX W 3pYJIMPOBAHHBIX OOy4aroUMXcs Haa HX
HEYCIIEBAIOIMMU OJHOKJIACCHUKAMH, JAIOLIEr0 IIKOJIbHUKAM COLMAIbHO-3HAYUMBIN  OINBIT
COTPYJIHMYECTBA U B3aMMHOM MOMOIIM, y4acTHE MpeACTaBUTENEH MIKOIbHOrO akTuBa B CoBere
no mnpoduiIakTHKEe IO BONpPOCAM HEYCHEBAOIMX OOYyYaIOUMXCS C LEJIbI0 COBMECTHOIO
COCTaBJICHUS IJIaHA JIMKBUAALNY aKaJJeMUUYECKON 3aI0JKEHHOCTH 110 IIpeIMEeTaMm;

- MHMLIMHUPOBAHME M MOAJAEP>KKA HCCIIENOBATEIbCKON AEATEIbHOCTU LIKOJBHUKOB B paMKax
peanuzalii UMH UHAMBUAYAJIbHBIX M TPYNIOBBIX HCCIEAOBATEIbCKUX IPOEKTOB, YTO JaeT
IIKOJIbHUKAM BO3MOXKHOCTb MPUOOPECTH HAaBBIK CaMOCTOSTENIBHOTO PELICHUS TEOPETHYECKOU
po0JieMbl, HaBbIK T'€HEPUPOBaHUS U OPOpMIIEHUSI COOCTBEHHBIX WJEH, HABBIK YBAXKUTEIHHOIO
OTHOLICHHUS K UYXUM HIesM, O(OpMIIEHHBIM B paboTax Jpyrux HccienoBareneld, HaBbIK
nyOJIMYHOTO BBICTYIUICHUS Mepe]] ay IMTOpUEl, apryMEeHTUPOBAaHUs U OTCTAaUBaHUS CBOEH TOUKU
3peHusl.

COJAEP)KAHUE OBYYEHUA
10 KJIACC

ConepxaHve NpPOrpaMMbl, BBIICIEHHOE  KYPCUBOM, HE BXOIUT B  IPOBEPKY
rocyaapcTBeHHoU utorooii atrectauuu (I'MA).

Tema 1. Buosorus kak Hayka

CoBpemeHHast OMOJIOTHST — KOMIUIEKCHas Hayka. Kparkas mcTopusi pa3BUTHS OHOJIOTHH.
buonornueckue Hayku M u3y4yaemble UMHU Mpobiembl. DyHIaMEHTaNlbHBbIC, MPUKIATHBIE U
MOMCKOBBIE HAYYHBIE UCCIIEIOBAHUS B OMOJIOTHH.

3naueHue Ouonoruu B (POPMHPOBAHMH COBPEMEHHOH €CTECTBEHHO-HAYYHOW KapTUHBI
mupa. [Ipodeccun, cBs3anHple ¢ Ouonoruei. 3HaueHWEe OHONIOTMM B TMPAKTHYECKOU
JEATEIbHOCTH YEJOBEKA: MEIMIHMHE, CEJIbCKOM XO3iWCTBE, IPOMBIIIJIEHHOCTH, OXpPaHe
OPUPOJBL.

JdemoncTpanuu

[Toptpetsr: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, Y. I'apsei, I'.
Menpaens, B. WU. Bepuanckuii, U. II. IlaBnoB, M. WM. Meunuko, H. M. Basunos, H. B.
Tumodees-Pecosckuii, JIx. Yorcon, ®@. Kpuk, J1. K. benses.

Tabmuiel u cxembl: «CBsi3b OMOJOTUU C APYTUMHU Haykamuy, «Crucrema OMOJIOTHYeCKHX
HAYK».

Tema 2. /KuBble cuCTEMBbI U UX H3yYeHHUE



JXKuBble cucTembl Kak mpeaMer u3ydeHus ouonorun. CBOMCTBA JKUBBIX CUCTEM: €IMHCTBO
XMMHYECKOTO COCTaBa, JUCKPETHOCTb M ILIEJIOCTHOCTb, CIIOKHOCTb U YHOPSJOYEHHOCTh
CTPYKTYpbI,  OTKPBITOCTb, CaMOOpraHW3alusi, CAMOBOCIPOM3BEJICHHE, Pa3qpaKUMOCTh,
WU3MEHYUBOCTb, POCT U Pa3BUTHE.

YpOoBHM OpraHuM3alM JKUBBIX CHUCTEM: MOJIE KYJISIPHBIM, KIETOUYHBIM, TKaHEBBIMH,
OpraHU3MEHHBIMH, MOMYJISIIUOHHO-BUI0BOI, 3KOCUCTEMHBIN (OMOTEOIICHOTHYECKUI),
ouocgepnsiii. [Iponeccsl, npoucxoasmue B KUBbIX cucTeMax. OCHOBHbIE MPU3HAKH KHUBOTO.
XKuznp kak ¢opma cymecTBoBaHus Matepuu. Hayku, usyuaromue KMBbIE CUCTEMbI Ha pa3HbIX
YPOBHSIX OpraHU3alLuu.

N3yuenue xuBbIX cucteM. Metoasl Ouosornueckoil Hayku. HaOmronenue, maMmepeHue,
JKCIEPUMEHT, CHCTEMaTh3auus, MeTaaHanu3. lloHsaTme o 3aBUCMMOM M HE3aBHUCHUMOU
nepeMeHHO. [lnanupoBanue skcnepumenta. I[loctaHoBka um mposepka runore3. Hynesas
runotesa. [loHsTre BBIOOPKH U €€ 0CTOBEepHOCTh. Pa3dpoc B Ononornueckux AaHHbIX. OneHka
JIOCTOBEPHOCTH IOJIyYEHHBIX pe3yibTaToB. [IpHUMHBI HCKa)KEHUS Pe3ysIbTaTOB 3KCIIEPUMEHTA.
[lonsATHE CTaTHCTUYECKOIO TECTA.

JemoHcTpaunu

Tabmuupl u cxembl: «OCHOBHBIE TNPU3HAKU JKU3HW», «DBHOJOTMYECKHE CHUCTEMBD»,
«CBoiicTBa KMBOW MaTepun», « YpOBHU OpraHu3alliu KUBOI Npupoab», «CTpoeHne )KUBOTHON
KJIeTKn», «TKaHM  KUBOTHbIX», «CHCTEMbl OpPraHOB  YEJIOBEYECKOTO  OpraHu3May,
«buoreonenosy, «buocdepar, «MeToabl U3yUEHUSs KUBOH IPUPOJIBD».

Ob6opynoBanue: 1aboparopHoe 000py10BaHKE AJIs IPOBEACHHS HAOIIOACHNUHN, U3MEPEHUH,
HKCIEPUMEHTOB.

IIpakTHyeckass padora «lcnonp30BaHME pa3IMYHBIX METOJIOB IPHU M3YUYEHUHU >KHMBBIX
CUCTEM.

Tema 3. brnosnorus KjieTku

Knerka — cTpykTypHO-()yHKIIMOHAIBHAS €IUHMIA >KUBOTO. VICTOPHS OTKPBITHUS KIIETKH.
Pa6oter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE TIOJIOKEHHSI COBPEMEHHOM KJIETOYHOM TEOPHH.

Metoabl MOJEKYJISpPHOM M KJIETOYHOM OHMOJOTMU: MHUKPOCKOMHMS, Xpomarorpadus,
anekTpodope3, METOJ  MeueHBIX aroMmoB, AuddepeHnHanbHOe  IEeHTpU]yTrupoBaHue,
KyJIbTUBUPOBAHUE KJIETOK. M3yuenue uUKCUposanHulx Kiemokx. DNEKTPOHHasT MHUKPOCKOIUS.
Kongokanvnas mukpockonus. Bumanvhoe (npusicusnennoe) uzyuenue Kiemox.

JdemoHcTpauuu

[optpetsl: P. I'yk, A. JleBenryk, T. llIBann, M. Illneiinen, P. Bupxos, K. M. bap.

Tabmuipl 1 cxembl: «CBETOBONM MHMKPOCKOI», «JIEKTPOHHBIM MHKpockom», «Mcropus
Pa3BUTHSA METOIOB MUKPOCKOIIUN.

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPONpENapaThl PACTUTEIbHBIX, >KUBOTHBIX U
OaKTepHaIbHBIX KIETOK.

IIpakTnyeckas pabGora «/3yueHue MeETONOB KJIETOUYHON Ouonoruu (xpomartorpadus,
anexTpodopes, nuddepennuanpaoe nenTpudyruposanue, [11IP)».

Tema 4. XuMu4ecKkasi Opranu3anms KJIeTKu

XHUMHUUYECKUH COCTaB KIETKH. Makpo-, MUKpO- U yJIbTPaMHUKPO3JIeMEHThI. Boga u €€ poius
KaK pacTBOPUTENS, peareHTa, y4yacTHE€ B CTPYKTYPHUPOBAaHUM KIETKH, TEIUIOPETYJIALNN.
MuHepalibHbl€ BEIeCTBa KJIETKH, UX OHojIoruyeckas poib. Posib KaTHOHOB 1 aHMOHOB B KJIETKE.

Oprannyeckue BelecTBa KIETKU. buonorndeckue noiaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTypbl OenkoBoi Mosekynbl. IlepBuunas crpykrypa Oenka, MenTHaHAs



CBsI3b. BTopuuHas, TpeTnyHas, 4eTBEpPTUYHAS CTPYKTyphl. JleHartypauus. CBoiicTBa O€JIKOB.
Knaccudukanus 6enkoB. buonornueckue GyHKINN 0€TKOB. [Ipuonsl.

VYrneBoabl. MoHOcaxapubl, AuUcaxapuabl, OJIMrocaxapuibl M moiucaxapuabl. OOmmii
IUIaH CTPOEHUs M (U3NKO-XMMHMUYECKHE CBOIcTBa yrieBoioB. buonorndeckue ¢GyHKuIMN
YTJIIEBOJIOB.

Jlummapl.  TmapoduneHO-THAPOPOOHBIE  cBoiicTBa.  Knaccupukamuss — IUmmos.
Tpurnuuepunsl, pochoaunuabl, BOCKU, cTepouibl. buonornyeckune yHkuuu aunuaos. O6mue
CBOWCTBA OMOJOrMYECKMX MeMOpaH — TEKy4YecTb, CHOCOOHOCTh K CaMO3aMbIKaHMIO,
HOJIyTIPOHUIIAEMOCT.

Hyxneunossie kucnotel. JIHK n PHK. Ctpoenune HykienHoBBIX KuciaoT. HykneoTuasl.
[punnun xkomruiementapHoctu. [IpaBuno Yapradda. Crpykrypa JAHK — nBoitnas crnmpansb.
Mecronaxoxaenue u ononornueckne Gpynknun JHK. Bugst PHK. ®ynkiuun PHK B knetke.

Crpoenne monexkynsl AT®. Makpospruueckue cBs3u B Mojiekysie AT®. buonornueckue
¢yakiuun  AT®. BoccraHoBIIGHHBIE TIEPEHOCUMKH, UX (GYHKIUU B KIETKe. [[pyeue
HYKeo3uompugocgamuol (HT D). CexBenupoBanue  JHK.  Memoow  cenomuxu,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrpykrypHast Ouonorus: OMOXUMHUYECKHE U OMOPHU3UUECKHE MCCIETOBAHUS COCTaBa U
IPOCTPAHCTBEHHON CTPYKTYphl Ouomoiniekyn. Mooderuposanue cmpykmypol u  QyuKyui
Ouomonekyn u ux Komniekcos. Komnvromepmwiti Ousaiin U OpeaHuyecKuli Cunmes OUOMONEKY1 U
UX HenpupoOOHbIX AHATI0208.

JdemoncTpanuu

Hoprperst: JI. [onunr, Ix. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panxnun, @. Canrep, C.
[Ipy3unep.

Juarpammbl:  «PacnpeneneHne XMMHMYECKHX DJIEMEHTOB B HEKHMBOW  IIPUPOIE»,
«Pacnipenenenne XUMHYECKUX IEMEHTOB B )KMBOW IIPUPOJIEN.

Tabmuuer u cxemsl: «lleproanyeckass TabnuIa XUMHUYECKUX DJIEMEHTOB», «CTpoeHue
MOJIEKyJbl BOABD», «BemectBa B cocTraBe OpraHu3MoBy», «CTpoeHHE MOJIEKYJbl Oelkay,
«CTpyKTYypbl OETKOBOW MOJIEKYJb», «CTpOCHHE MOJEKYJ YIJIEBOJIOB», «CTpOEHHE MOJICKYJI
aMnunoBy, «HykiienHoBble KUCIOTHD, «CTpoeHHe MONIEKYIIbl ATD».

Ob6opynoBanue: XMMUYECKas Mocy1a U 000py0BaHHE.

Jlaboparopnasi padora «OOHapykeHHE OEIKOB C TOMOIIBIO KAYECTBEHHBIX PEAKIIHil».

JlaGopaTtopnas padora «VccienoBaHue HYKJIEHHOBBIX KHCIIOT, BBIJECIECHHBIX U3 KJIETOK
pa3IMYHBIX OPraHU3MOBY.

Tema 5. Ctpoenune u pyHKINH KIETKH

Tumbl KIETOK: dyKapHOTHUECKass W IMpokapuoTHyeckas. CTpyKTypHO-(YHKIMOHAIBHBIE
00pa3oBaHMs KIETKH.

Crpoenue mpokapuoTHueckod kieTku. Kietoynas creHka Oakrtepuil U apxew.
Oco0eHHOCTH CTPOEHUS TeTepoTpoPHOI U aBTOTPO(HON MPOKAPHOTHUYECKUX KIETOK. MecTo u
POJIb IPOKAPUOT B OMOIIEHO3aX.

Crpoenue U QPyHKIIMOHUPOBAHHE DYKApHOTHUYECKON KiIeTku. [lnazmarnueckas memOpaHa
(mnazmanemma). CTpykTypa Miia3MaTuyeckod MeMOpaHbl. TpaHCHOPT BeEIIECTB 4Yepe3
IUIa3MaTUYECKyl0 MeMOpaHy: maccuBHBIA (nud¢ys3us, obneruéunas audQysus), aKTUBHBIA
(mepBUYHBIA M BTOPUYHBIA akTUBHBIA TpaHcnopT). Ilomynponunaemocts MeMOpanbl. Pabora
HATPHUI-KaJIMEBOTO HACOCA. DHOIMTO3: MUHOIMTO3, paronutos. Dx3o1uuTo3. Kiierounas crenka.
Crpykrypa 1 (yHKIMU KJIETOUHOM CTEHKH pacTeHUi, rpuoOoB.



Huronna3zma. Ilutozonb. Llutockener. JIBukeHue uurToruiazMbl. OpraHoujbl KIETKH.
OnHoMeMOpaHHBIE OpraHOWAbI KJIeTKH: »HjomIazMarndeckas cetb (DIIC), anmapar [Noxbmxw,
JM30COMBI, UX CTpoeHHE W (YHKIUHU. B3anMoCBS3b OAHOMEMOpPAaHHBIX OPraHOUAOB KIIETKH.
CtpoeHue TpaHYJISIpHOTO peTUKynayMa. Mexanuzm Hanpasienus oenxoe ¢ OIIIC. CunHTe3
pacTBopuMbIXx  OenkoB. CHHTE3  KIETOYHBIX  MeMOpaH. [mamkwii  (arpaHyssipHBI)
sHIOIIIa3MaTHYeCKuil petukyinym. CekperopHas (yHkius anmapata ['onbmku. Moougpukayus
benxoes 6 annapame I onvoocu. Copmuposxa 6enkos 6 annapame I onvodcu. TpaHCTIOPT BEIIECTB
B KjIeTke. Bakyonu pactutenbHbiX KieTok. Kiierounslii cok. Typrop.

[TomyaBTOHOMHBIE OpraHOWIBI KJIETKH: MUTOXOHIPHH, TIIACTHIBL. [Ipoucxoscoenue
mumoxonoputl u naacmud. Cumouocenes (K.C. Mepesckosckuii, JI. Mapeynuc). CtpoeHue u
GyHKUIMM  MUTOXOHIpUM u minacTua. [lepBuuHble, BTOPUYHBIE M CIIOKHBIE IUTACTUIbI
(hOTOCHHTE3UPYIOIIUX  DYKApUOT. XJIOPOIUIACTHI, XPOMOIUIACTHI, JIEMKOIJIACTHl  BBICIIMX
pacTeHuN.

HememOpannsie opranouas! kineTkd CtpoeHne ¥ (QYyHKIMA HEMEMOpaHHBIX OPraHOUIO0B
KiIeTku. Pubocombl.  [lpomescymounvie ¢uramenmor. MukpodunaMeHTbl. AKmuHo8ble
Muxkpogunramenmol. MpbIlIEUHBIE KIETKU. AKMUHOBbIE KOMNOHEHMbl HEeMbIUEUHbIX KIeMmOK.
MukpotpyOouku. Knetounsiii nenrp. CTpoeHue M JABWKEHHE JKTYTHKOB M PECHUYEK.
MuxkpoTpy0Oouku nuToriasmel. Llentpuons. berku, accoyuuposannvle ¢ MUKpoQpuiameHmamu u
mukpompyboukamu. Momophwie 6enxu.

Anpo. OOosouka siapa, XpOMAaTUH, KApUOILIA3Ma, SAPBIINIKH, UX CTPOEHUE U (DYHKIUU.
Snepublii 6enkoBbIi MaTpuKC. [IpocTpaHCTBEHHOE PACHOIOKEHHE XPOMOCOM B HHTEp(ha3HOM
aape. dyxpomamun u eemepoxpomamun. benku XpoMaTHHAa — THCTOHBI. /[unamuxa s0epHoll
060n104KU 8 Mumose. floepHulii mpancnopm.

Knerounsie  BkitoueHusi. CpaBHHUTENbHAs  XapaKTEPUCTUKA  KIETOK  DYKapUOT
(pacTuTenbHOM, )KUBOTHOM, TPHOHOI).

JdemMoHcTpanuu

[optpetsr: K.C. MepexkoBckuid, JI. Maprymnuc.

Tabmuubr U cxembl: «CTpoeHHE DYKapUOTHUYECKOW KIETKW», «CTpOeHHEe IKUBOTHOM
KJIEeTKN», «CTpOEHHE pacTUTEIbHON KIETKN», « CTpO€HuE MUTOXOHApUMN», «SAapoy», «CtpoeHue
IPOKAPUOTUYECKOUN KIIETKHY.

OO6opynoBaHHe: CBETOBOM MHUKPOCKOIN, MMKpPOIpENapaTbl PacTUTEIbHBIX, >XMBOTHBIX
KJIETOK, MUKpOTpenaparbl 0aKTepUaIbHbIX KIIETOK.

JlaGopaTopHas padora «/3yueHne CTpOEHUS KIETOK Pa3IMYHBIX OPTaHU3MOBY.

IIpakTnyeckas padora «/I3yueHne CBOWCTB KIETOUHOW MEMOPaHBD».

JlaGopaTopHas padora «lccnenoBaHue mia3MonM3a U JAEMIa3MOJIM3a B PACTUTENBHBIX
KJIETKaX».

IIpakTnueckas padora «/3yueHue IBMKEHUS LIUTOIIIA3MBI B PACTUTEIBHBIX KIETKAX».

Tema 6. O0MeH BellecTB M NMPpeBpPaLleHHE JHEPTHH B KJIeTKe

AccuMUISILIMSL U TUCCUMMIISILIMS — JABE CTOPOHBI MeTabonu3ma. Turbl 0OMEHa BEIIECTB:
aBTOTPO(HBIA U  TeTepoTpOodHBIA. YyacThe KHCIOpoJa B  OOMEHHBIX  IpoIleccax.
DHepretuyeckoe oOecrneuenune kietku: mnpespamienne ATdD B  0oOMEHHBIX IpoIeccax.
@DepMEeHTAaTUBHBIN XapakTep peakuuid KIETOYHOTro Meraboiu3ma. DepMeHTH, UX CTPOCHHE,
cBoiicTBa W MexaHm3M jaercTBus. Kodepmentsl. Otnuuust (GpepMEHTOB OT HEOPraHHMYECKHX
KaTajau3aTopoB.  benku-akTUBaTOppl U OEJIKU-MHTUOUTOPBL.  3aBUCUMOCTH  CKOPOCTHU
(hepMEHTAaTUBHBIX PEaKIUil OT pa3NIUYHBIX (PAKTOPOB.



[lepBuuHBI CHHTE3 OpPraHMYECKUX BEUIECTB B KileTKe. POTOCUHTE3. AHOKCUSEHHbIU U
oxcueenHvlll  omocunmes vy oaxmepui. Ceemocoduparowue nueMeHmsl U NUSMEHNbL
peaxkyuonHoz2o yenmpa. Ponp xjmopormnactoB B mponecce (porocunTe3a. CBeToBasi U TEMHOBAs
dhazer. Domoovixanue, Cs, Cp.. u CAM-munvt ghpomocunmesa. IIpoxyKTUBHOCTh (POTOCHHTE3A.
Brusinue pa3nuyHbix GakTopoB Ha CKOPOCTh (OTOCHUHTE3a. 3HAUeHHE (DOTOCHHTE3A.

XeMocuHTe3.  PazHooOpa3ue  OpraHM3MOB-XEMOCHHTETHUKOB:  HUTPHPHUIHPYIOIIHE
OakTepuu, kene300aKTepuu, cepoOaKkTepru, BOAOPOIHbIE OaKkTepun. 3HaYECHHE XEMOCHUHTE3A.

AHa’poOHbIe opraHu3Mbl. Buasl Opoxkenus. [IpoaykTsl OpoKeHUS U MX HCIIONb30BAHHE
YeNIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHMU3MBI KaK OOBEKThI OMOTEXHOJOTHH U BO30YIUTENH
Oose3Hen.

AspoOHBIE OpPTraHW3MBI. JTambl YHEPreTHYECKOTO oOMeHa. [loaroToBUTENbHBIN STaIl.
['mukonu3 — 6eCKUCIOPOAHOE paCUICTNIEHUE TIIOKO3HI.

buonornueckoe okucieHue, WIM KIETOYHOE JAbIxaHue. Poinb MUTOXOHIpHUI B mpoleccax
Oouosornyeckoro okucieHus. Lluknmueckue peakumu. OkHcAUTENbHOE (POoChHOpHUINPOBAHHE.
Onepeuss membpannozo epaduenma npomonos. Cunmes ATD: paboma npomonnou ATD-
cunmaswl. llpenMymiectBa a’poOHOro MmyTH OOMEHa BEIIECTB TMEpel  aHadpPOOHBIM.
O PeKTUBHOCTH IHEPTreTUIECKOT0 0OMEHa.

JdemMoHcTpanuu

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

Tabmumper 1 cxembl: «DoTocuHTE3», «DHEpreTuueckui oomen», «buocuHTe3 Oenkay,
«Ctpoenue pepmMeHTay, «XeMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MUKPOCKOII, 000pyAOBaHUE Uil IPUTOTOBJICHUS TIOCTOSIHHBIX U
BPEMEHHBIX MUKPOMPENapaToB.

JlaGopaTopnass paGora «/I3yueHue KaTaJTUTHUYECKONH aKTUBHOCTH (EpMEHTOB (Ha
pUMEpPE aMIJIa3bl UK KaTalasbl).

Jlaboparopnass padora «lV3yuenue (QepMEHTAaTUBHOTO pACIICIICHUS TEPOKCHUIA
BOJIOPOJIa B PACTUTENBHBIX U )KUBOTHBIX KJIETKaX».

JlaGopaTopnas padora «CpaBHeHue MporieccoB (POTOCHHTE3A U XEMOCHHTE3a.

JlaGopaTopnasi pa6oTa «CpaBHEHHUE MPOIIECCOB OPOXKCHUS U ABIXAHHS.

Tema 7. HacineacrBeHHasi nHpopManus U peaju3anus eé B KIeTKe

Peakuuu marpuyHoro cunrtesa. [IpHHIMI KOMIUIEMEHTApPHOCTH B PEaKLUsAX MaTPUUHOIO
cuHTe3a. Peanmmsanus HacnencTBeHHOW wuH(opMmanuu. [eHeTHueckuil KON, €ro CBOMWCTBA.
Tpanckpunuus — matpuunblid cuaTe3 PHK. IIpuHIMNBI TpaHCKpUNIMK: KOMIUIEMEHTAPHOCTD,
aHTUNAPAJUIEIbHOCTh, aCUMMETPUYHOCTh. Cospesanue mampuunvix PHK 6 syxapuomuyeckoii
knemxe. Hexooupyrowue PHK.

Tpancnsmus u e€ sranbl. Yyactue TpancnoptHeix PHK B GmocunTese Oenka. YcioBus
6uocunresa 6enka. Koguposanue amunokucnot. Ponb pubocom B 6nocunHTese Oenka.

Coepemennvie npedcmasgnenus o cmpoeruu ceHos. OpraHu3anusl TeHOMa y NMPOKapuoOT U
9yKapuoT. Perymsmus akTMBHOCTH T€HOB y TpokapuoT. ['mmorteza omepona (®. XKakoo, XK.
Mano). MonexynapHvle mexanuzmvl 3Kcnpeccuu 2eHog y aykapuom. Ponv xpomamuna 6
pezyaayuu pabomul 2eHog. Perynsaius 0OMEHHBIX MPoLEccoB B KieTke. Kietounslii romeocTas.

Bupycel — HeKIeTOUHbIE (POPMBI KU3HH M OOJMTaTHBIE Tapa3uThl. CTPOSCHUE MPOCTHIX H
CJIIOKHBIX BHPYCOB, PETPOBUPYCOB, OaktepuodaroB. Kuszneumviti yukn JIHK-cooepocawjux
supycos, PHK-coodepaicawux eupycos, bakmepuogacos. Obpamuas mpanckpunyus, pegepmasa,
unmezpasa.



Bupycubie 3abosneBaHusi yenoBeka, KHBOTHBIX, pactenuid. CIINJ], COVID-19,
COIMATILHBIC U MEIUIIMHCKHE MTPOOIICMEI.

Buoungpopmamuxa: unmezpayus u ananuz 6oavuiux maccusos («bigdata») cmpykmypHuvix
buonoeuveckux OauHvix. Hanomexmonoeuu 6 oOuonoeuu u meouyuwe. Ilpoepammupyemvie
@yuryuu 6enxkos. Cnocobvi 00cmasKu 1eKapcms.

JdemMoHcTpauuu

IToptpetsr: H. K. Konsuos, /. . UBaHOBCKUA.

Tabmuupt w  cxembl: «buocuHTe3 Oenka», «['eHeTmdyeckuid Kkoma», «Bupyce,
«bakrepuodarm.

[MpakTuyeckas padora «Co3gaHue MOJIETH BUPYCay.

Tema 8. J/KuzHeHHbI UKJI KJIETKH

Knetounslii 1umki, ero mepuoisl u perymsuus. Murepdaza u muto3. OcoOeHHOCTH
MPOIECCOB, MpoTeKatonux B uHTepdase. [loaroroBka kietku K aeneHuto. [Ipecunternueckuit
(MOCTMUTOTUYECKUI), CUHTETUYECKMM M MOCTCUHTETHUYECKUH (IPEMUTOTHUECKUN) NEPHOIbI
uHTep(Da3bl.

Marpuunbiii  cunte3 JHK —  permmkamus.  Ipunuumner  permukanuu — JIHK:
KOMILJIEMEHTAPHOCTb,  MOJYKOHCEPBAaTUBHBI  CHUHTE3, aAHTUIAPAUIEIbHOCTh. MeXaHu3M
permukaunu  JIHK.  Xpomocomsl. Crtpoenue xpomocoM. Tenomepsl u  Telomepasa.
XpOMOCOMHBIII HA0Op KJIETKU — KapUOTHUIl. JUIUIOMIHBIA M TariouaHbIA HAOOpbI XPOMOCOM.
['omonornynsie XxpomMocombl. [10710BbIE XPOMOCOMBI.

Henenune kierkn — mMuto3. CTaguum MHUTO3a UM MPOUCXOJALIME B HUX Mpolecchl. THUIb
MuTo3a. Kapuokunes u qutokuHes. buosornueckoe 3Ha4yeHUE MUTO3A.

Perymsiiiust mutOoTHYECKOTO TWKIA KIETKU. [Iporpammmupyemasi KjaeTouHas THOETb —
amnornTo3.

Krnerounoe aapo, XxpoMocoMsbl, (pyHKIIMOHANIbHAS TeHOMUKA. Mexanusmsl npoaughepayuu,
oughghepenyuposku, cmapenust u eubenu kiemox. «L{ugposas xiemxa» — buoungopmamuvecxkue
MoOenu hYHKYUOHUPOBAHUSL KILEMKU.

JdemoHcTpauuu

Tabmumpl U cxembl: «KU3HEHHBIM HHUKI KIETKW», «MuT03», «CTpoeHHE XPOMOCOMY,
«Pemmukanms [JHK».

O6opynoBaHue: CBETOBOW MHKPOCKON, MHUKpoIpenaparbl: « MUTO3 B KJIETKax KOpeIlKa
JTyKay.

JlaGopaTopnasi padoTa «/3ydeHrne XpoMOCOM Ha TOTOBBIX MUKPOIIpENapaTaxy .

JlaGopaTopnas pa6ora «HaOmroneHne MuTo3a B KIETKAaX KOHUMKA KOpEmIKa Jyka (Ha
TOTOBBIX MUKPOTIPENapaTax ).

Tema 9. Ctpoenue u GQyHKIUM OPraHU3MOB

buonornueckoe  pazHooOpazue  opraHu3moB.  OJHOKJIETOYHBIE, KOJIOHHAIIbHEIE,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

OCoOEHHOCTH CTPOEHUS U JKU3HEACATEIHLHOCTH OJHOKJIETOUHBIX OpraHu3MoB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE IPUOBI, OJHOKIIETOUHbIE BOJIOPOCIH, Ipyrue NpoTucTsl. KosoHuanabHbie
OpTaHHU3MBI.

B3anmocCBsI3b yacTeli MHOTOKJIIETOYHOIO OpraHu3ma. TkaHHu, OpraHbl U CUCTEMbI OPraHOB.
OpranusMm Kak enuHoe Leioe. 'omeocras.

Tkanm pacreHuit. THIBI PACTHTENBHBIX TKaHEW: oOpa3oBaTeibHAs, IOKPOBHAS,
MPOBOJSIIAs, OCHOBHAsA, MexaHuueckas. OCOOCHHOCTH CTPOEeHMS, (PYHKIMHA U pPACHOIOKEHUS
TKAaHEH B OpraHax pacTEHUMN.



TkaHu KUBOTHBIX M  4YeJOBEKAa. THUIBI KMBOTHBIX TKAHEW: AIUTEIHAJIbHASA,
COCIMHHUTEINIbHAS, MBbIlIeyHas, HepBHas. OCOOCHHOCTH CTpOeHUs, (GYHKIHUNA M PaCIOIOKECHUS
TKaHEHN B OpraHax KMBOTHBIX U YEJIOBEKa.

Oprasbl. BereratuBHble U reHEPaTUBHBIE OpraHbl pacTeHUil. Opranbl U CUCTEMBI OPraHOB
JKUBOTHBIX U 4yesioBeKka. DyHKIIMU OpraHoB U CUCTEM OPIaHOB.

Omopa Tema opranusmoB. Kapkac pacrenmit. CkeneTsl  OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX KUBOTHBIX. HapykHbIIl 1 BHYTpeHHUH ckeseT. CTpOEHUE U TUIIBI COEIUHEHNUS
KOCTEH.

JIBikeHue OopraHu3MoB. JIBIKEHHE OJHOKJIETOYHBIX OpraHU3MOB: aMEOOHUIHOE,
KITYTHUKOBOE, PECHUYHOE. J[IBMH)KEHHE MHOIOKJIETOYHBIX pPACTEHUMN: TPONM3MBI M HACTHUM.
JIBuKeHre MHOTOKJIETOYHBIX JKUBOTHBIX M YeJIOBeKa: MbllieyHas cucrema. Pednekc. CkeneTHbie
MBIIIIBI U UX paboTa.

IIuranue opranusmos. IloriomieHue BOJbI, YIIEKUCIOrO ra3a U MUHEpaJIbHBIX BELICCTB
pacreHusmu. [IuTtaHue >KMBOTHBIX. BHYTpHUIIOJIOCTHOE M BHYTPHUKJIETOYHOE IIHUIIECBAapEHUE.
[Iutanue MO3BOHOYHBIX XKUBOTHBIX. OTHEnbl MUIIEBAapUTEIbHOrO TpakTta. [luieBapurenbHbie
xenesbl. [IumeBapurenbHas cucremMa 4eaoBeKa.

Jpixanue opranu3moB. [pixanue pactenuil. Jpixanue xuBoTHBIX. [uddy3us razos yepes
NOBepXHOCTh KieTKu. KoxkHoe apixanue. JlpIxarenbHasi MOBEepXHOCTh. JKabepHoe u nérouHoe
nbpixaHue. JlpIxaHue MO3BOHOYHBIX >KMBOTHBIX U YEJIOBEKA. OBOJIOLMOHHOE YCIIO)KHEHUE
CTPOEHHUsI JETKUX IT0O3BOHOYHBIX JKMBOTHBIX. JlpIXaTenbHas cuCTeEMa 4YeloBeKa. MexaHu3Mm
BEHTWISLIMM JIETKUX Y NITUL U MIIEKONUTAOMMX. Perymsaius npixanus. [[pixarenbHbie 00bEMBI.

Tpa"cnopT BelECTB y OpPraHU3MOB. TpaHCIOPTHBIE CUCTEMBI pacTeHu. TpaHcnopr
BEIIECTB y JKUBOTHBIX. KpoBeHocHas cucrema u €€ opranel. KpoBeHOCHass cucrema
MO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepale, KpOBEHOCHbIE cOCyAbl M KpoBb. Kpyru
KpOBOOOpAIlleHUsl.  DBOJIIOLMOHHBIE  YCIOXHEHHUS  CTPOCHHS  KPOBEHOCHOH  CHCTEMbI
MO3BOHOYHBIX XUBOTHBIX. PaboTa cepaua u e€ perynsus.

Beiienenne y opranusmoB. Beinenenue y pacteHuidl. BeineneHune 'y KMBOTHBIX.
Cokpaturensuble Bakyonu. Opranbsl BblaeneHus. PuibTpanusi, cekpenuss U obpaTHoe
BCachIBaHME KaK MEXaHMU3MbI pPabOThl OPraHoB BblAeNeHHs. CBSA3b MOJIOCTU TeNNa ¢ KPOBEHOCHOU
U BBIJICIUTEIBHOW CUCTEMaMHU. BplieleHHe y MO3BOHOYHBIX XUBOTHBIX M 4YesoBeka. [loukm.
Crpoenne u pyHkunonupoBanue HeppoHa. OOpazoBaHE MOYH y YEIIOBEKA.

3ammura y OpraHu3MOB. 3allUuTa y OJHOKIETOYHBIX opraHu3MoB. Cropsl OakTepuii u
LUCThI MPOCTENIINX. 3alIuTa Y MHOTOKJIETOUHbIX pacTeHuil. Kytukyna. CpencrBa naccuBHOM U
XUMHYECKOM 3aiUThl. DUTOHIUIBI.

3amuTa y MHOTOKJIETOUYHBIX )KUBOTHBIX. [IOKpOBBI M X IPOM3BOHBIE. 3al[UTa OPraHU3Ma
or Oone3Heil. MMmyHHas cucrema uyesnoBeka. KIeTOUHBIE W TymMOpajdbHBIi HWMMYHHUTET.
Bpoxnéuupliik u  npuoOpeTéHHbIM  crerududeckuii  UMMyHHUTET. Teopust KIOHAJIbHO-
cesniektuBHOro ummynurera (I1. Opnux, @. M. beprer, C. Tonerasa). BocnanuTenbHble OTBETHI
opranu3mMoB. Ponb BpoxIEHHOTO KIMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PazgpaxxumocTe M peryisiuss 'y OpraHn3moB. Pa3npakuMocTe y  OJHOKJIETOYHBIX
opranu3moB. Takcucel. Paznpaxxumocts U peryisiuus y pacteHuil. PocToBble BellecTBa U HX
3Ha4YCHHUE.

HepBHasi cucrema u pediexkTopHas peryisiius y >KMBOTHbIX. HepBHas cuctema u eé
OTZENbl. DBOJIIOIMOHHOE YCIIOKHEHUE CTPOCHUS HEPBHOM CHCTEMBI y JKHUBOTHBIX. OTaensl
TOJIOBHOTO MO3ra MO3BOHOYHBIX KHUBOTHBIX. Pedrexc u pednexropnas nyra. besdycrnoBubie u
YCIIOBHBIE PE(IICKCHI.



['ymopanbHas peryisinusi U SHIOKPUHHAsT CHUCTEMa >KMBOTHBIX M uesoBeka. JKenesbl
SHIOKPUHHOM CHUCTEMBI M HMX TOPMOHBL. JleHCTBHE TOpPMOHOB. B3aMMOCBS3b HEpPBHOW H
SHIOKPUHHOM cucteM. [ mnoranamo-runodusapHas cuctema.

JdemoHcTpauuu

IToptper: U. I1. I1aBios.

Tabmuuer 1 cxembl: «OJHOKIETOYHBIE BOIOPOCIN», «MHOTOKIETOYHBIE BOJOPOCINY,
«baktepun», «llpocreitmme», «Opranpl [BETKOBBIX pacTeHui», «CHCTEMBl OpraHoB
MO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHHe HaceKkoMbIX», «TKaHU pacTeHUil»,
«KopueBbie cucrembr», «CtpoeHue crebmss», «CTpoeHHE ITUCTOBOM IUTACTUHKWY», «TKaHU
KUBOTHBIX», «Ckener dyenoBekay, «llumeBapurenbHas cucrema», «KpoBeHocHass cuctemay,
«/lpixatenpHast cucrtema», «HepBHas cucrema», «Koxa», «Mpimeynas cucremay,
«BpimenurenpHas cuctema», «DHIOKPHUHHAS cucTeMay, «CTpoeHrne MBI, «MMyHUTETY,
«KumeyHononoctHeie», «CxeMa nuTaHusi pacteHui», «KpoBeHOCHbIE CUCTEMBI MMO3BOHOYHBIX
KUBOTHBIX», «CTpoeHue ruapb», «CTpoeHUe IuiaHapun», «BHyTpeHHee CTpOeHHE JO0KIEBOT0
yepBsi», «HepBHas cucrema pwiO», «HepBHas cucrema mnsarymku», «HepBHas cucrema
npecMmbikatomuxcs», «HepBHast cuctema ntury, «HepBHas cuctemMa MIIEKOMHUTAIOIINXY,
«HepBHas cuctema uenoBekay», «Peduexcy.

O6opyoBaHue: CBETOBOH MMKPOCKOI, MHUKpOIIpENapaThl OJHOKJIETOYHBIX OPIaHHU3MOB,
MHUKpOIpenapaTbl TKaHEH, PaKOBUHBI MOJIJTIOCKOB, KOJUICKIIMH HACEKOMBIX, UTJIOKOXKHUX, KUBHIC
9K3eMILISIPhl KOMHATHBIX PACTEHU, repOapuu pacTeHUN pa3HbIX OTAENIOB, BJIaKHbIE MIpernapaThl
YKUBOTHBIX, CKEJIEThI TO3BOHOYHBIX, KOJUJIEKIIUN O0ECIIO3BOHOYHBIX KUBOTHBIX, CKEJIET YEIOBEKa,
o0opynoBaHWE JUIA JIEMOHCTPALMU IMOYBEHHOTO M BO3AYIIHOTO TIMTAaHUS PAaCTEHHH,
paciieneHus Kpaxmana U OenKkoB MoJ JeHCTBUEM (EpPMEHTOB, OOOpYyIOBaHHE JUIs
JIEMOHCTPAIIMH OTBITOB MO0 U3MEPEHUIO KUZHEHHOM EMKOCTH JIETKUX, MEXaHU3Ma JbIXaTeJbHbIX
JBUKEHUM, MOJEIIHA TOJIOBHOTO MO3Ta PAa3IMYHbIX )KUBOTHBIX.

JlabopaTropHnasi pabdora «/3yueHue TkaHell pacTeHUID.

Jlaboparopnasi padora «/3yueHne TkaHel >KUBOTHBIX).

JlaGopatopnas padora «/3yueHne opraHoB IBETKOBOTO PACTEHUSI.

Tema 10. Pa3MHOKeHHe W PAa3BUTHE OPTaHNU3MOB

@DopMbI pa3MHOXKEHHSI OPTaHU3MOB: Oecrionioe (BKIII04as BETeTaTUBHOE) U M0JIOBOE. Buabl
0€ecIoI0ro pa3sMHOXKEHUS: TIOYKOBAaHUE, CIOPYJIIIH, (PparMeHTaIHsI, KIOHUPOBAHHE.

[TonoBoe pasmHoxeHue. IlonoBeie KieTku, Wik rametrsl. Meio3. Cragum Meiio3sa.
[ToBenenne xpomocom B Meio3ze. Kpoccunrosep. buomornyeckuit cMpicn mMeiio3a U MOJIOBOTO
nporecca. Melo3 1 ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpensaponbimieBoe  paszButue. ['ameroreHe3 'y KUBOTHBIX. [lojoBbIE  Keye3sl.
OO6pa3oBaHre W pa3BUTHE TOJIOBBIX KJIeTOK. CriepmaToreHe3 u ooreHe3. CTpoeHHE TMOJOBBIX
KJIETOK.

Omto1oTBOpEeHNEe U AMOPHOHAIBHOE pa3BUTHE >KUBOTHBIX. CIOCOOBI OIIOJOTBOPEHUS:
Hapy’KHOe, BHyTpeHHee. [lapTeHorenes.

NuauBuyanbHOE Pa3BUTHE OPTraHU3MOB (OHTOreHE3). IMOPHOJIOTHUS — HayKa O Pa3BUTHH
opranu3mMoB. Mopghozenes — 00Ha u3 enasuwvlx npoobiem smopuonocuu. Konyenyus mopghozeros
u mooenu mopghozeneza. Craguu 3MOpHOreHe3a KUBOTHBIX (Ha MpuUMepe JIArymku). Jpodnenue.
Tunsl apoGnenus. Jemepmunuposannoe u neoepmunupogannoe opodnenue. bracmyna, munwvi
onacmyn. OcoOEHHOCTH NPOOJIEHUS MIICKOMHUTAIONIUX. 3apOJBIIIEBBIC JTUCTKUA (TaCTPYJISAIINS).
3aknagka OpraHoB W TKaHeW U3 3apoABIIIEBBIX JIMCTKOB. B3anMHOe BiMsSHUE dacTel
pa3BHBAKOIIETOCST  3apojpiia (3MOpUOHANbHAS WHAYKIHS). 3akiajka IUlaHa CTPOCHHUS



JKUBOTHOTO KaK pe3ylbTaT HEpapXU4YeCKUX B3aUMOJCWUCTBUM TI'eHOB. DBinusHue Ha
SMOPHOHAIEHOE PA3BUTHE PA3TMUHBIX (PAKTOPOB OKPYIKAIOIIEH CPEIbI.

Poct u pasButue xuBoTHbIX. IlocTamOpuoHanbHbll mnepuon. Ilpsmoe u Hempsimoe
pa3zButue. Pa3Butne ¢ MeramMopdo3oM y O€CO3BOHOYHBIX M TO3BOHOYHBIX IKHUBOTHBIX.
buonoruueckoe 3HaueHHE MPSMOTO U HEMPSMOIO Pa3BUTHA, UX PAaCIPOCTPAHEHUE B NPHUPOAE.
Tunsl pocta >XKUBOTHBIX. DaKTOpbl pEryssiqUM pocTa KHUBOTHbIX MW uenoBeka. Craauu
MOCTAMOPHOHAIBHOTO PAa3BUTHUSl y JKMBOTHBIX M uejoBeka. llepuonbl OHTOreHesza YelnoBeKa.
Crapenue U cMepTh Kak OMOJIOrMYeCKHe MPOIECCHI.

PasmHoxeHne u pasButue pacteHuid. ['ameropur m crnopodur. Meio3 B >KU3HEHHOM
nukie pacrenuit. OOpa3oBaHue crnop B Tpolecce MeHo3a. ['ameroreHe3 y pacTeHHU.
OmnogoTBOpeHHE M pa3BUTHUE PACTUTENBHBIX OPraHu3MoB. J[BOWHOE OIJIONOTBOPEHUE Yy
I[BETKOBBIX pacteHuii. OOpa3zoBaHHe U Pa3BUTUE CEMEHHU.

MexaHHu3MBbl PeryJIILUU OHTOTE€HE3a Y PACTEHUM U KUBOTHBIX.

JdemMoncTpanuu

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

Tabmunpl u cxembl: «BereraTuBHoe pazMHOKeHUE», « TUIBI OECONOr0 Pa3sMHOKEHUS,
«Pa3MHOXEHUE XJIaMUJIOMOHA/b», «Pa3MHOXXEHHUE HBIVIEHb», «Pa3MHOXEHHE THUAPBI»,
«Meito3», «Xpomocombly, «['amerorenes», «CTpoeHHE SULEKIETKH U CIIEPMATO30UIa,
«OcHoBHBIE cTamuu OHTOTreHe3a», «lIpsmoe m Hempsimoe paszBuTHE», «Pa3BUTHE MailCKOTO
Kyka», «Pa3zBurue capanum», «Pa3zBurue narymkun», «JIBoiiHOE OIJIOOTBOPEHHUE Y LIBETKOBBIX
pacteHuii», «CTpoeHHE CEeMSH OJHOAOJIBHBIX M JBYJOJBHBIX PAacTeHUi», «KU3HEHHBIH LUKI
MOPCKOW  KammycCTbl», <OKWM3HEHHBIA LHMKI MXa», <OKW3HEHHbId LMK [anoOpOTHUKAY,
«OKM3HEHHBIN UK COCHBD).

O6opynoBaHue: CBETOBONH MUKPOCKOI, MUKPOIIPEnapaThl SHIIEKIETOK U CIIepMaTO30U0B,
Mozelb «L{MKIT pa3BUTHS JIATYIIKI.

Jlabopatopnass pabGora «M3yueHue CTpOEHHMS TOJIOBBIX KJIETOK HAa TOTOBBIX
MHUKpOIIpenaparaxy.

IIpakTnueckass padora «BrpIsiBIeHHME TPU3HAKOB CXOJCTBAa 3apPOBIIICH MO3BOHOYHBIX
YKUBOTHBIX».

JlabopaTopHas paGora «CTpoeHrEe OpPraHOB Pa3MHOKEHUS BBICILIUX PACTECHUI».

Tema 11. I'eHeTHKa — HAYKAa 0 HACJIEICTBEHHOCTH M H3MEHYMBOCTH OPraHU3MOB

Hcropusi cTaHOBIIEHUS W PAa3BUTHUS TE€HETHKH Kak Hayku. Pabotel I'. Menpens, I'. ne
O®puza, T. Moprana. Ponb oredecTBEeHHbIX YUY€HBIX B pa3BUTHH TeHeTuku. Paboter H. K.
Konsuosa, H. U. BaBunosa, A. H. benozepckoro, I'. JI. Kapneuenko, 10. A. ®ununuenko, H. B.
Tumodeera-PecoBckoro.

OCHOBHBIE T€HETUYECKUE MOHATHSA U CUMBOJIBL. ['OMOJIOrHYHBIE XPOMOCOMBI, AJJIEJIbHBIE
TeHbl, aJbTEPHATUBHbIC NPU3HAKH, JIOMUHAHTHBIA W PELECCUBHBIA MNPU3HAK, TOMO3UIOTA,
reTepO3UroTa, YUCTas JIMHUS, TUOpPUAbI, reHOTUN, (QeHoTurn. OCHOBHBIE METOJbl TE€HETHUKH:
rUOPUA0IOTrMUECKUN, IUTOJIOTHUECKHM, MOJIEKYISIPHO-T€HETHUECKUM.

JdemoHcTpaunu

[Toptpetsr: I'. Mengens, I'. ne @pus, T. Mopran, H. K. Konsnos, H. 1. Basunos, A. H.
Benozepckuii, I'. 1. Kapnieuenxko, F0. A. ®ununuenko, H. B. Tumodees-PecoBckuii.

Tabmuuer u cxembl: «MeTobl TeHETHKI», «CXeMbI CKpEIIUBaHUS.

JlabopaTropHnasi padora «/[po3odmiia kak 00bEKT TeHETUUECKUX UCCICIOBAHUI.

Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH



Monorubpunnoe ckpeuuBanue. IlepBbiii 3akoH MeHaenss — 3aKOH €AMHOOOpasus
rudpuoB nepBoro nokojeHus. llpaBuno nomuHupoBaHus. Bropoil 3akoH Menzaens — 3akoH
paciernieHus npusHakoB. L{uTonornyeckie 0CHOBbI MOHOTHOPHIHOTO CKpeluBaHus. [ unoresa
YUCTOTBI FaMeT.

AHnanmusupyromee  ckpemmuBaHue.  [IpoMexyTO4HBI ~ XapakTep  HacieIOBaHMS.
Pacmiennenne npu3HakoB IpU HEIIOJIHOM JIOMUHHUPOBAHUU.
Jurubpunnoe ckpemuBanue. Tpetuil 3akoH MeHzaens — 3aKOH HE3aBUCHUMOIO

HacJIeJOBaHMsI MPU3HAKOB. LuToIOrN4eckre OCHOBBI AUTHOPUIHOTO CKPEIIUBAHHUS.

CuerieHHoe HacienoBaHue npusHakoB. Pabotel T. Moprana. CrieryieHHOe Hacle0BaHNe
TE€HOB, HAPYIICHUE CIETUICHUS MEXITy TeHaMu. XpOMOCOMHAsi TEOpHUs HACIEICTBEHHOCTH.

'enetuka mona. XpOMOCOMHBIM MEXaHHU3M OMNpeeNieHusl Moia. AyTOCOMBI U IOJIOBBIE
XpOMOCOMBL. ['OMOramMeTHBIi W TreTeporaMeTHbIi MoJ. ['eHeTuyeckas CTPYKTypa HOJIOBBIX
xpoMmocoM. HacnienoBanre mpu3HaKkoB, CLIETUIEHHBIX C ITOJIOM.

l'enotun kak uenoctHas cucreMa. llneoTponuss — MHOXKECTBEHHOE IEHCTBUE TIEHA.
MHOX€eCTBEHHBI ajuienn3M. B3auMoJelcTBUE HeaulelbHBIX TEeHOB. KoMIIeMeHTapHOCTb.
Onucrtas. [lonumepusi.

['eneTnueckuid KOHTPOJb pPa3BUTHUS PACTEHUW, >KUBOTHBIX M UEJIOBEKa, a TaKkKe
(DM3HONOTMYECKUX TIPOIECCOB, TMOBEACHUS W KOTHUTHBHBIX (QyHKIUWH. [eHeTnmueckue
MEXaHU3Mbl CUMOHMOTeHEe3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO35IMH — IMApa3uT» U «XO35UH —
MUKpoOnom». ['eHeTHUeCKre acTieKThl KOHTPOJIS U U3MEHEHUsI HAaceACTBeHHON nHpopManuu B
MOKOJICHUSIX KJIETOK U OPTaHU3MOB.

JdemMoHcTpauuu

[Toptpersr: I'. Mennens, T. Mopras.

Tabmuupl u cxemsl: «IlepBblii 1 BTOpOi 3akoHBl Menuens», «Tperuii 3akon MeHnaensy,
«Ananuzupymoliee ckpeuupanue», «HemonHnoe noMuanpoBanue», «ClemyieHHOE HACIEeJOBaHUE
MPU3HAKOB Y Ipo3oduib», «I'eHeTuka monay, «Kapuorun yenoekay, « Kapuotun apo30Quiibn,
«Kapunotun nruns», « MHOKECTBEHHBIN aJUIEIN3M», « B3anmoiencTere reHoB.

OOGopyaoBaHue: MOJIENb JJIS JTEMOHCTPAIIMN 3aKOHOB €IMHO00pa3us THOPUIOB TIEPBOTO
MOKOJICHUS] U PACIUCIUICHUS] NMPU3HAKOB, MOJEIb Uil JEMOHCTPALMM 3aKOHA HE3aBUCHUMOIO
HACJIEJ0BAHUS NMPU3HAKOB, MOJENb JUIsl IEMOHCTPALIMK CUEIJIEHHOTO HACIeOBaHUs MPU3HAKOB,
CBETOBOM MHUKPOCKOII, MUKponpenapar: «Jpozoduay.

IIpakTuueckass pabdora «/3ydeHune pe3yIbTaTOB MOHOTHOPHIHOTO CKPEUIUBAHHS Y
TIPO30(UITBD).

IIpakTnuyeckass padora «l3yueHne pe3ynbTaToB IUTMOPUAHOTO CKPEUIMBAHUS Y
JPO30(UITBDY.

Tema 13. 3aKOHOMEpPHOCTH U3MEHYUBOCTH

B3aumoneiictBue renoruna u cpeasl npu ¢GopmupoBaHuu (eHotuna. M3MeHYMBOCTH
npu3HakoB. KauecTBeHHbIE U KOJMYECTBEHHbIE MpPU3HAKU. BHIBI  U3MEHUHMBOCTHU:
HEHACJICICTBEHHAS Y HACJICICTBEHHAS.

MonudukanronHas u3MeHUUBOCTh. Ponb cpenpl B opmupoBaHur MOIU(UKALIMOHHON
u3MeHunBocTd. Hopma peakuuu npusHaka. BapuanuoHHbsld pan u BapuanuonHas kpusas (B.
Horanncen). CoiicTBa MOTU(PUKAITMOHHON H3MEHUYHUBOCTH.

['enotunuueckass u3MeHYMBOCTh. (CBOMCTBA TEHOTUIIMYECKOW HM3MEHUYMBOCTU. Buabl
FeHOTUITUYECKONW U3MEHYMBOCTU: KOMOMHATUBHASI, MyTallUOHHASI.



KomOunaTuBHass M3MEHUMBOCTh. Mei03 U MOJIOBOH MpOLIECC — OCHOBA KOMOMHATUBHOU
U3MEHUYMBOCTH. POJIb KOMOMHATHUBHON U3MEHUYUBOCTU B CO3/JaHUU F€HETUYECKOTO Pa3HOOOpa3us
B IpeJieNiax OJIHOTO BUJIA.

MyTanoHHass M3MEHYUMBOCTh. BuJpl MyTanuii: T€HHBIE, XPOMOCOMHBIE, TE€HOMHBIE.
CrnoHTaHHbIE W WHAYUUMPOBaHHBIE MYTalMH. SAepHbIE M IUTOIUIA3MAaTHYECKUE MYTalUU.
ComMaruueckre W MOJOBble MyTauuu. [[pUYMHBI BO3HUKHOBEHHS MyTaluil. MyTareHsl U HX
BIIMSIHUE HA OPTaHW3MBI. 3aKOHOMEPHOCTH MYTAI[MOHHOTO TpoIliecca. 3aKOH TOMOJOTHYECKHUX
psanoB B HacnenctBeHHoW wu3meHunBocTH (H.M. Basunos). BresaepHas H3MEHYHMBOCTH M
HACJICACTBEHHOCTD.

Dnucenemura u 3NUCEHOMUKA, POb INUSCHEMUYECKUX (HAKMOpo8 6 HACIe008aHUuU U
UBMEHYUBOCIU (heHOMUNUYECKUX NPUSHAKOB Y OPSAHUIMOS.

JdemoHcTpauuu

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

Tabmumel 1 cxembl: «BUIbl H3MEHUMBOCTHY, «MoAM(PHUKAIMOHHAS HW3MEHUYUBOCTHY,
«KomOnnaTuBHas N3MEHUYNBOCTDY, «Meiosy, «OmogoTBOpeHUEY, «["eneTnueckue
3a00J1eBaHus YeI0BeKa», « Buasl MyTaruiiy.

O6opynoBanue: XUBbIe U repOapHble 3K3EMIUSIPhl KOMHATHBIX PACTCHHM, PHUCYHKHU
(pororpadun) )KUBOTHBIX C PA3TMYHBIMHA BHIAMU H3MEHYHBOCTH.

Jlaboparopnasi pa6ora «lcciaemoBaHwe 3aKOHOMEPHOCTEH  MOAM(PUKAIMOHHON
M3MEHYMBOCTH. [locTpoeHMEe BapUaILIMOHHOTO PsiJia U BApUAITMOHHON KPUBOI.

IIpakTnueckas padora «Myrtanuu y Apo30¢uiibl (Ha TOTOBBIX MHUKPOIIPEmapaTax).

Tema 14. I'eHeTHKa YeI0BeKAa

Kapuotun uenoBeka. MexayHapojHas TporpamMma HCCIEIOBaHUS T€HOMa 4YeJOBEKa.
MeToapl U3y4YeHHUs] TEHETUKH YeIOBEKa: TeHEATOTHYEeCKUi, OJU3HEIOBBIN, [TUTOTCHETUYCCKHM,
NOMYJIALIMOHHO-CTATUCTUYECKUH, MOJIEKyJIsipHO-reHeTnYeckuil. COBpEMEHHOE OmpeneseHue
TE€HOTHIIA: TTOJIHOTEHOMHOE CEKBEHUPOBAHKE, TEHOTUIIMPOBAHUE, B TOM 4HcCiie ¢ nmoMoubio [T11P-
ananu3a. HacneacTBennblie 3a00ieBaHus yeoBeka. [ eHHbIe 1 XpOMOCOMHBIE OOJIE3HH YeIOBEKA.
bone3nn ¢ HaclencTBEHHOW NPEAPACHOIOKEHHOCThIO. 3HAYEHUE MEIUIIMHCKOW T€HETHUKH B
NPEeIOTBPAllICHNH M JICUEHWU TeHETHMYECKHUX 3a00NIeBaHUN YenoBeka. MeauKo-reHeTHYeCcKoe
KOHCYJIbTHpOBaHHE. CTBONOBBIE KJIETKHU. [IOHSATHE «T€HETHUECKOTO TPpy3a». DTHUECKUE aCIEeKThI
MCCJIEIOBAHMI B 00JIACTH PEeIaKTUPOBAHUSI TEHOMA U CTBOJIOBBIX KJIETOK.

['eneTnueckue (GakTOpbl MOBBIIEHHON YYBCTBUTEIBLHOCTH YE€IOBEKa K (PU3MUYECKOMY H
XUMUYECKOMY 3arpsA3HEHUI0 OKpYKarolleil cpeapl. l'eHeTnueckas MNpeapacrooKeHHOCTh
YeJIoBEKa K MaTOJIOTHSIM.

JdemMoHcTpanuu

Tabmuupl u cxemsl: «Kapuotun denmoBeka», «MeToapl M3ydeHHs] TCHETHKU YETIOBEKAY,
«['eneTnyeckue 3a00I€BaHMS YETOBEKAY.

IIpakTnyeckas padora «CocTaBleHNE U aHAIU3 POJOCIOBHOWY.

Tema 15. Cenexuusi opranu3mMoB

JloMecTrkanuss U CeJeKUUs. 3apOXKICHHE CElIeKIUU U JnoMectukanuu. Yuenue H. U.
BasuioBa o LleHTpax mpoucxoxaeHuss 1 MHOroo0pasus KyJbTypHBIX pacTeHuid. Ponb cenexuuu
B CO3/JaHMM COpPTOB pacTeHud U mnopona KuUBOTHbIX. CopT, mopoja, MmWTaMM. 3aKOH
FOMOJIOTUYECKUX PSAOB B HacieACTBEHHOM m3meHunBoctr H. WM. BaBuioBa, ero 3HaueHue miist
CEJICKIIMOHHOM pabOTHI.

MeTtobl ceneKIMOHHOM paboThl. VICKyCCTBEHHBINH OTOOP: MAaCCOBBIA M MHAMBHIYaJIbHBII.
Oranbsl KOMOWHAIMOHHON cenekuu. VcnbiTanue mpou3BoauTeie mo motroMctBy. OTOOp MmO



TEHOTHITY C ITOMOIIBIO OIICHKH (PEHOTHIIa TOTOMCTBA M OTOOP MO T€HOTHUITY C MMOMOIIBIO aHAJIN3A
JHK.

HcKyccTBeHHBIM MyTareHe3 Kak METOJA CeNEKIMOHHOW paboTel. PammanmoHHBI 1
XUMHUYECKH MyTareHe3 KaK MCTOYHMK MyTallMi Yy KyJbTYpHBIX (OpPM OpraHHU3MOB.
Hcnonp3oBaHne TEHOMHOTO pEAAaKTUPOBAaHUS M MeToJoB pekomMOuHaHTHRIX JHK s
MOJIYYEHUS UCXOJHOTO MaTepHralIa JUIsl CEJIEKIUU.

[lonyyenne mnonuruionnoB. BuyTpuBumosas rubpuauszanus. bauszkoponcTBeHHOE
CKpellMBaHue, Wik UHOpuauHT. HepoacTBeHHOe cKpemuBaHue, Wik ayTOpuauHr. ['eTeposuc u
ero npuuuHbl. Mcmonb3oBanue rerepozuca B cenekuuu. OtnanéHHas TUOpUIM3AIMAL
[Ipeononenne Oecryiogusi MEXBUAOBBIX THOPUAOB. JIOCTMIKEHHS CENEKIUH pacTeHUH W
KUBOTHBIX. «3€1EHAs peBONIoYUsLY.

CoxpaHeHHe W M3y4YEHHE I'€HETUYECKHUX PECYpCOB KYJIbTYPHBIX PACTEHHN U MX JAUKUX
poauueil s co3/1aHusl HOBBIX COPTOB M TMOPHUIOB CENIbCKOXO3SHCTBEHHBIX KYJBTYp. M3yuenue,
coxpaneHue u ynpasieHue 2eHemuyecKUMUu pecypcamu CenbCKOX03AUCMBEHHbIX U NPOMbICIO0BbIX
HCUBOMHBIX 8 YEJIAX VIYUULEHUST CYUWEeCmB8YIOWUX U CO30aHUsL HOBbIX NOPOO, TUHULL U KPOCCO8, 8
MoM yucie ¢ NpUMeHeHUueM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aAHUl, Nepedosblx uoel u
NnepCcnekKmueHbIX MexHOoN0U.

JdemMoHcTpanuu

[Toptpersr: H. M. BaBwios, 1. B. Muuypum, I'. /1. Kapnieuenko, II. II. JIykesnenko, b. JI.
Actaypos, H. bopinoyr, /I. K. benses.

Tabnuuel 1 cxemsl: «L{eHTpbl IPOMCXOXKAECHUS U MHOTO0Opa3us KyJbTYPHBIX pacTeHUil»,
«3aKOH TOMOJIOTMYECKHMX pSAJOB B HACJIEACTBEHHOM HM3MEHUYMBOCTH», «METOIbl CENEKIUN»,
«Otnanénnas rubpuanzanus», « MyTtareHesy.

JlaGopaTtopnas padora «/3yueHune cOpTOB KyJbTYpHBIX PACTEHUN M MOPOJ JOMAIIHUX
YKUBOTHBIX».

JlabopaTropHasi padora «/3yueHne METOJIOB CEJIEKIIUU PACTCHUID.

IIpakTHyeckas padora «[IpuBHBKa pacTCHUIN.

Ikekypeusi «OCHOBHbIE METO/BI M JIOCTHIKEHUS CEJEKIMH PACTeHHM M KUBOTHBIX (Ha
CEJIEKLIMOHHYIO CTAaHLMIO, MJIEMEHHYI0 (epMy, COPTOUCIBITATENbHBIH Y4YacTOK, B TEMJIMYHOE
XO03SHCTBO, B JIAOOPATOPHUIO arpOyHUBEPCUTETA WIM HAYYHOTO IIEHTPA).

Tema 16. BUOTEeXHOJIOTHUS M CHHTETHYECKAsI OMOJIOTHA

OOBbeKThl, HCIMOJIb3yeMble B OHOTEXHOJOTMH, — KIETOYHblE M TKAaHEBbIE KYJIbTYpHI,
MUKpPOOPTaHU3MbI, HX XapaKTepUCTUKa. TpaaullMoOHHAas OWOTEXHOJIOTUA: XJeOomeueHue,
NOJy4YEeHHUE KUCIOMOJIOUYHBIX MPOIYKTOB, BUHOAENNe. Mukpoouonornueckuit cuure3. OOBEKTHI
MHUKPOOHOJIOTHIECKHUX TeXHOIOTHH. [Ipon3BoacTBO Oenka, aMHHOKUCIIOT ¥ BUTAMUHOB.

Co3maHve  TEXHOJOTMM W MHCTPYMEHTOB  LEJICHANPABICHHOIO  W3MEHEHUs |
KOHCTPYMPOBAHHUS TEHOMOB C II€JIbIO MOJYYEHUsI OPTaHU3MOB U UX KOMIIOHEHTOB, COJIEp KallINX
HE BCTPEUaloIuecs B MPUPoie ONOCUHTETUYECKHE MTyTH.

Knerounas unnxeHepus. MeTolbl KyJabTypbl KJIETOK M TKaHEH PACTEHHM U JKUBOTHBIX.
Kpuobanku. Comaruueckass ruOpuam3anids W COMaTHYECKUW sMOpuoreHes. Mcmonbp3oBaHue
ramiouJI0B B CENEKUUMU pacTeHuil. [lonyuenue monoknioHanvhwvlx awmumen. Hcnonvsosanue
MOHOKJIOHANbHBIX U NOJUKIOHATLHBIX anmumen 6 meouyure. VICKyCCTBEHHOE OIUIOJOTBOPEHUE.
PexoHCTpyKIMS SIHMLEKIETOK M KIOHUPOBAaHUE JKUBOTHBIX. MeTOJ TpAaHCIUIAHTALMK SAEp
KJIETOK. Texuonozcuu 0300poseieHus, KyJIbMUSUpOBAHUs U MUKPOKIOHANbHO20 PA3ZMHONMCEHUS
CeNbCKOXO3AUCTBEHHBIX KVIbIMYD.



XpOMOCOMHAsi U I'eHHast UHXKeHepus. VICKyCCTBEHHBIN CUHTE3 I'€Ha U KOHCTPYHpPOBaHUE
pexomOuHanTHeiX JAHK. Cosoanue mpanceennvix opeanuzmos. JIoCTHXKEHHUS U TEPCHEKTUBBI
XpPOMOCOMHOW ¥ TEHHOM WHXXEHEpUU. OKOJOTWYECKHE M ATHYECKHE NpoOJieMbl T'e€HHON
WHXEHEPHUH.

Meaununackue 6uorexnonoruu. [loctrenomuas udposas meaununa. [TIP-guarnoctuka.
MeTaboI0MHBIN aHaN3, TEHOIEHTPHUUECKUI aHaIN3 MPOTEOMa YeIOBEKa /ISl OLEHKH COCTOSHHS
ero 310poBbs. Mcmonp30BaHME CTBOJOBBIX KJIETOK. TapretHas tepamnusa paka. 3D-
OvouHXKeHepusi Ui pa3paboTKu (PyHIAMEHTAIBHBIX OCHOB MEIUIIMHCKUX TEXHOJOTHUH,
CO3JIaHMsI KOMIUIEKCHBIX TKaHEH COYeTaHHEM TEXHOJOTHMH TpEXMEPHOro OMONpPUHTHHrA W
ckaddonauHTra 171 pereHus 3a/1a4 ePCOHATM3UPOBAHHON MEIUIIUHEI.

Coznanne BEKTOPHBIX BaKLUMH C LEIbI0 OOecrneuyeHUs: KOMOMHHPOBAHHOW 3alllUThl OT
Bo3Oyauteneir OPBU, ycTtaHoBiIeHHE MOJICKYJISIPHBIX MeXaHu3MOB (yHKuonupoBanus PHK-
coJiepKallX BUPYCOB, BBI3BIBAIOIINX 0COOO0 OMacHbIe 3a00JIeBaHMs YeJIOBEKa U )KUBOTHBIX.

JdemMoHcTpanuu

Tabmupt u  cxembl: «Vcnonp3oBaHME  MHUKPOOPIaHU3MOB B IPOMBIIIJIEHHOM
IPOU3BOACTBEY, «KileTrouHas nHxxeHepus», «l eHHass HH)XEHEepUsD».

JlaGopaTopHas pa6ora «l3yueHre 00bEKTOB OMOTEXHOIOTUI.

IIpakTnyeckas padora «llomyueHue MOJIOUYHOKHUCIIBIX IPOSYKTOBY.

IKeKypens «buoTexHoIorus — BaKHeas Mporu3BOIUTENIbHAs CUJIa COBPEMEHHOCTH (Ha
OHOTEXHOJIOTHYECKOE MPOU3BOACTBO).

11 KJIACC

Tema 1. 3apoxkaeHue u pa3BuUTHE IBOJIOIUOHHBIX NPeCTABJIEHUA B OMOJIOTHH

OpomonmonHas teopust Y. [lapsuna. [Ipeanoceuiku BOSHUKHOBEHUS JapBUHMU3Ma. JKU3Hb
Y Hay4Has JearenbHocTs Y. JlapBuHa.

JBuwxyme cuinsl 3Boitonuu  BuioB no Y. JlapBuHy (BbICOKas HMHTEHCUBHOCTD
pa3MHOXEHHs OpPraHM3MOB, HACJIEICTBEHHAs HW3MEHUMBOCTb, Oopbba 3a CyIlEeCTBOBAHUE,
€CTECTBEHHBII U UCKYCCTBEHHBIN 0TOOD).

Odopmnenne cunreTndeckoi Teopuu 3Bodtonuu (CTI). HelrpanbHas Teopurst SBOIOIHH.
CoBpeMeHHast HBOJIOIMOHHAST OMOJIOTHS. 3HAUEHHE IBOJIOIMOHHON TEOpUH B (HOPMHUPOBAHHUU
€CTECTBECHHO-HAYYHO! KapTHHBI MUPA.

JdemoHcTpauuu

[optpersl: Apucrorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cent-Unep, XK. Krosbe, Y.
HapsuHn, C. C. Yerepuxos, 1. U. llImansraysen, Jx. Xonaeitn, [. K. benses.

Tabmuupr u cxemsl: «Cuctema xuBoi npuponbl (nmo K. Jlunuew)y», «JlecTHuia KuBbIxX
cymectB (o Jlamapky)», «Mexanusm (opMuUpOBaHUs MNPUCIIOCOOIEHUH Yy pacTeHudl u
#UBOTHBIX (110 Jlamapky)», «Kapra-cxema mapuipyra nyremectsus Y. Jlapsuna», «Haxoaku Y.
Hapsuna», «®opMbl 00pbObI 3a cymiectBoBaHue», «llopoabr romy6eit», «Muoroobdpasue
KyJIBTYpHBIX (hOpM KamycTh», «IIopoabl TOMalIHUX KUBOTHBIX», «CXxema 00pa30BaHUs HOBBIX
BuaoB (mo Y. [lapBuny)», «Cxema COOTHOLICHHS IBIKYIIUX CHJI 3BOJOLUN», «OCHOBHBIE
10JIOKEHUSI CUHTETUUECKON TEOPUH IBOJIFOLII.

Tema 2. Muxkpo3sBosonus 4 eé pe3yJbTaTbl

[Tomymsiuyst kak dJa€MEHTapHas €IMHHLA HBOMIOLMHA. COBPEMEHHBIE METOIBI OLECHKU
TeHETUYECKOro pa3Ho00pasus U CTPYKTYpPbI NOMy sIUuid. MI3MeHeHue reHooH1a MOMyJIsIUN KaK



3JIEMEHTApHOE SBOJIIOLIMOHHOE SIBJIEHHE. 3aKOH IeHeTudeckoro paBHoBecus JDk. Xapau, B.
Baitn6epra.

DOnemeHTapHble (akTOpbl (IBWXKYIIHME CHJIbI) HBOJIOUMHU. MyTallMOHHBIM MpoIiecc.
KombOunatuBHas u3MeHUMBOCTh. [[peii) reHoB — ciydailHble HeHamnpaBiICHHbIE W3MEHEHUS
qacToT ajuiesel B momyssuusax. O¢¢dekT ocHoBarens. Ighgexkm OYMuLIOUHO20 20PbIUKA.
CHuoicenue eememuuecko2o paznoobpasus. npudumsl u cireocmeus. Illpossenenue s¢hpexma
opetigha 2enos 6 Oonvwux u manvix nonyaayusx. Murpamuu. W30asamus  TOMymsIui:
reorpaduueckas (MpoCTpaHCTBEHHAs ), Onoorndeckas (penpoyKTHBHAS ).

EctectBennsiii ot60op — Hampapistomuil ¢daktop 3Bomounu. PopMbl €CTECTBEHHOTO
or0opa: IBWXKYIIMHA, CTaOWIM3HMPYIOUIMHA, pa3pbiBaromuil (au3pynTtuBHbIi). [lomoBoit oTdop.
Bo3HHMKHOBEHME U 3BOJIOLUS COLIMATIBLHOTO MOBEACHUS )KUBOTHBIX.

[TprcnocoO0NeHHOCTh OpPraHU3MOB KaK pe3ylbTaT MHUKPOIBOJIIONUU. BO3HHKHOBEHHE
npucnocoOneHuit y opranusmoB. Apomopdo3ssl u uauoaganrtanuu. Ilpumepsl npucrnocodaeHui
y OpraHum3MoB: Mopdonornyeckne, (QHU3NOIOTHYECKHE, OWOXUMHUYECKUE, MOBEICHUECKHE.
OTHOCHUTENBHOCT MPUCIIOCOOIIEHHOCTH OPraHU3MOB.

Bun, ero kputepuu u cTpykrypa. BumoobpazoBaHue kak pe3yibTaT MHUKPOIBOIIOIUH.
W3onaumss — ximroueBoil (akrop BumooOpazoBanus. I[lyth u cmocoObl BUIO0Opa30BaHMS:
ajionaTpuieckoe  (reorpauveckoe), CHMIATPUYECKOe (PKOJIOTUYECKOE), «MTHOBEHHOE)»
(monumonan3anus, rudpuanszanus). JmuTebHOCTh BOTIOIMOHHBIX IPOLECCOB.

Mexanuszmbl GopMUPOBaHHS OMOJIOTUYECKOTO Pa3HOO0pa3usl.

Ponp  3BONIONMOHHOM OuoONMOrMM B  pa3pabOTKE HAay4YHbIX METOA0B COXpaHEHHUs
6unopazHooOpasus. MUKPOIBOMIONUS W KOIBOJIOLUS TMApa3sHUTOB M HMX XO035€B. MeXaHU3MbI
(hopMupoBaHHS YCTOWYMBOCTH K aHTUOMOTHKAM U CITIOCOOBI OOPHOBI C HEM.

JdemoHcTpauuu

[Toptpetsr: C. C. YeTBepukos, O. Maiip.

Tabmuuel 1 cxembl: «MyTalMOHHAs U3MEHUYHUBOCTBY, «lomysuoHHas CTPYKTypa BHIA»,
«Cxema mposBieHHS 3akoHa Xapau—BainOepra», «/IBKyIue CHIIBI  DBOJIIOIUNY,
«IKOoJOTUYECKasT W3OJIAIMS TIOMyJSAIuid ceBaHCKor (openny, «l'eorpaduueckas W30IAIUSA
JUCTBEHHMIIBI CHOUPCKON U TUCTBEHHHIIBI AaypcKoii», «[lomysioHHbIe BOJTHBI YHCIEHHOCTH
XHMITHUKOB U XKepTB», «Cxema JeHCTBHA ecTecTBEHHOro otbopa», «Popmbl OOpbOBI 32
CYLLIECTBOBaHHE, «MHycTpuanbHbIi MEJTaHU3M», «OKuBble HCKOIIaeMbIe,
«ITokpoBUTENbCTBEHHAs OKpacka KHBOTHbIX», «lIpemympexknaromas okpacka >KHBOTHBIX),
«Dusnonoruueckne agantauumny, «IIpucnocobIeHHOCTh OPraHUu3MOB U €€ OTHOCUTEIBHOCTHY,
«Kputepun Buna», «Bugsl-aBoitHukm», «CTpykTypa BHIa B mnpuponae», «CrocoObl
BupooOpasoBanms», «l'eorpaduueckoe BumooOpazoBaHWe TpPEX  BUIOB  JIAHIBIIICH,
«IKOJOTHYECKOe BUI000pa3oBaHue BUIOB cuHHI, «l[lomummouasr pacteHui», «KamycTHo-
peneyHblid THOPHUIY.

Ob6opynoBanue: repdapuy pacTeHH, KOJUIEKIIMM HACEKOMBIX, dydesia NTHUI] U 3BepeH ¢
NpUMEpaMu Pa3InYHBIX MPHUCIIOCOOJICHHUH, Yydena NMTUI] U 3Bepeil pa3HBIX BHUIOB, repOapuu
pacTeHuii OIM3KUX BHJIOB, 00Pa30BABIIMXCS PA3IMYHBIMU CIIOCOOAMU.

JlaGopaTopHas paGora «BrisiBIeHEe H3MEHUNBOCTH Y 0COOEH OJTHOTO BUAAY.

JlaGopaTopnass paGora «llpucrnocoOneHus OpPraHu3MOB H WX OTHOCUTENIbHAS
1[EJIECO00PA3ZHOCTHY.

JlabopaTropnasi padora «CpaBHeHHE BUOB 110 MOP(HOIOTHIECKOMY KPUTEPUIOY.

Tema 3. Makpo3Bo1IOLHA U €¢ pe3yJIbTAThI



MeTtopl u3yueHus: MakposBostolMy. [laneoHTomornyeckue METOAbl N3y4EHHS SBOIOLUH.
[epexoanbie GopMbI U GUIIOTEHETUYECKHE PSIIBI OPTaHU3MOB.

buoreorpapuyeckue metonapl wu3yueHus osBomonuu. CpaBHeHue @uopbl U (dayHbl
MaTEepUKOB U 0CTpOBOB. bruoreorpaduyeckue odnactu 3eMian. BUabI-oHIEMUKH U PETUKTHI.

OMOPHOTIOTHYECKUE U CPaBHUTEIBHO-MOP(OIOTHIECKUE METObl M3YUYEHHs 3BOJIOLUU.
I'enernueckue MeXaHHW3Mbl IBOJIIOLIMM OHTOI€HE3a M IOSBICHMS 3BOJIIOLUOHHBIX HOBIIECTB.
['oMosornuHble U aHaIOrMYHbIE OpraHbl. PyuMeHTapHble OpraHbl U aTaBU3Mbl. MoJekysipHO-
reHeTUYecKue, OWOXMMHUYECKMEe M  MaTeMaTUYeCKHe METOAbl HU3YyYEHHS  HBOJIOLHH.
I'omonoruynsie reHbl. COBpeMEHHbIE METObI IIOCTPOCHUS (PHIIOTEHETUYECKHUX JIEPEBHEB.

XPOMOCOMHBIE MyTallM1 U SBOJIIOLIMSI TEHOMOB.

O6mme 3akOoHOMEpHOCTH (TMpaBwia) HJBOMONUHU. [lpunyun  cmemvl  hyHKyuil.
HeobpaTtumocTs 3Bomtonnu. AnantuBHas paauanus. HepaBHOMEpHOCTh TEMITOB 3BOJIOLUH.

JdemoncTpanuu

optpetsi: K. M. bap, A. O. KoBanesckuii, ®. Mromnep, J. I'ekkensb.

Tabmuibl U cxembl: « ODUIOTEHETHYCCKUN DS JIOMIAAN», «APXEONTEPUKCY, «3BEPO3yObIe
amepby, «Creronedansy, «Punnodure, «CemeHHble manopoTHUKW», «buoreorpaduueckue
30HBI 3emnn», «Jlpeiid koHTHHEHTOBY, «PenukTel», «HadambHble cTaguu >MOPHOHAIBHOTO
pa3BUTHA  TIO3BOHOYHBIX  JKMBOTHBIX», «['OMOJOrMYHbIE ¥  aHAJOTMYHBIE  OpraHbl»,
«PynumeHTs», «ATaBU3MBI», «XpOMOCOMHBIE HAOOpHI YelIOBEKa W IMIMMIAaH3e», «l1aBHbIE
HaNpaBJIEHUS 3BOTIOLUNY, «OOIIMe 3aKOHOMEPHOCTH 3BOJIOLIUNY.

ObopynoBaHue: KOJJIEKLMM, TepOapuu, MYJSDKM HCKONAeMbIX OCTAaTKOB OpPraHU3MOB,
MYJISKH TOMOJIOTUYHBIX, QHAJIOTMYHBIX, PYyJAMMEHTapHbIX OPraHOB M aTaBU3MOB, KOJUIEKLUU
HACEKOMBbIX.

Tema 4. Ilpoucxo:kaeHue U pa3BuTHE )KU3HU HA 3emule

HayuHble rumore3sl HNPOMCXOXKACHUS XKHU3HM Ha 3emuie. AOHOreHe3 W MaHCIEePMMUSL.
JloHay4HbIE TPEJICTaBICHHUS O 3apOXKACHUU JKU3HU (KpealuMoHM3M). ['mnore3a HOCTOSHHOIO
camo3aposKJIeHus *KU3HU U e€ ornposepkeHue onsitamu ®@. Penu, JI. Cnannannanu, JI. [Tactepa.
[TpoucxoxaeHue KU3HU U aCTPOOUOIIOTHSI.

OcHOBHBIE 3Tanbl Heoprauuyeckoi sBomonuy. [InanerapHas (reojJoruueckas) 3BONIOLHUS.
XuMHUECcKasi IBOJIONHA. AOHOTEHHBIH CHUHTE3 OPraHMYECKHX BEIIECTB W3 HEOPTaHUYECKUX.
Ompir C. Muinepa u I'. FOpu. OOpazoBanue mnonumepoB u3 MoHOMepoB. KoarepBaTHas
runore3a A. WM. Omapuna, rumote3a mepBuuHOro OynboHa JIx. XousmelHa, TeHETHYEeCKas
runoteda I'. Mémnepa. Pubosumbr (T. Yekx) u rumoresa «vmupa PHK» V. Tunbepra.
dopmupoBaHue MeMOpaH ¥ BOSHUKHOBEHHUE MTPOTOKIIETKH.

Ucropus 3emmnm u metonsl e€ wusydeHus. lickomaemble OpraHmdyeckue OCTAaTKH.
['eoxpononoruss u e€ wmeroasl. OTHOcUTeNbHass U aOCOJIOTHAsE  [EOXPOHOJOTHS.
['eoxpoHoNOrHUeckas mKana: 0HbI, 3PbI, IEPUOJIBI, FSTTOXH.

Hauanbnbie 3Tanel oprannyeckoil 3Bostounu. [losiBieHre W 3BOJIIOLUS MEPBBIX KIETOK.
Oomonust MeTabonu3ma. Bo3HukHOBeHHE mepBbIX 3KocucTeM. COBpeMEHHbIE MHUKpPOOHBIE
OMOIUIEHKM KaK aHajor mepBbIX Ha 3emiie coobmectB. Crtpomaronutsl. IIpokapuoTsl u
JYKapHUOTHI.

[Ipoucxoxaenue 3ykapuoT (CuMOMOreHe3). DBOJIIOLMOHHOE IMPOUCXOXKICHHE BUPYCOB.
[IpoucxoxaeHne MHOTOKJIETOYHBIX  OpPraHU3MOB. BO3HHMKHOBEHHE  OCHOBHBIX  TIPYIII
MHOTOKJIETOYHBIX OpPraHU3MOB.



OcHOBHBIE 3Tamnbl SBOJIIOLMHU BHICIIUX pacTeHUd. OCHOBHBIE apoMop(}o3bl pacTeHHH.
Beixon pactenuit Ha cymry. IlosiBieHHe CHOpPOBBIX pacTEHUH W 3aBOEBAHME MMM CYyLIM.
Cemennbie pacteHus. [IpoucxoxxaeHne NBETKOBBIX PACTEHHIA.

OcHOBHBIE 3Tallbl SBONIONUHN XKUBOTHOrO Mupa. OcHOBHbIE apoMOp(03bl KUBOTHBIX.
Bennckas ¢ayna. KemOpuiickuil B3pbIB — NOSBICHHE COBPEMEHHBIX THIOB. [lepBble XOpI0BbIE
XKUBOTHBIE. JKU3HBb B BOJIC. DBOIIONUS TO3BOHOYHBIX. [Iponcxoxaenne aMmpuOuii M penTumii.
[Ipoucxoxaenne miexkonuTaromux W nTull. [lpuHiun kimrodeBoro apomopdosza. OcBoeHue
0eCI03BOHOYHBIMH U TO3BOHOYHBIMU KUBOTHBIMH CYIIIH.

Pa3BuTHe xn3HM Ha 3emiie 110 3paM U NepHoJaM: apxei, IpoTepo30i, aneo30, ME30301,
KaifHo30i. OOmas XxapakTepHCTHUKa KIUMaTa W TeoJOrMyYeckux ImporeccoB. llosBinenue u
paciBeT XapaKTepHBIX OpPraHU3MOB. YTJIe00pa30BaHME: €r0 YCIOBHUS W BIUSHUE Ha Ta30BBIH
cocTaB aTMOC(]ephl.

MaccoBble BBIMUpAaHMsI — JKOJIOTMYECKME KpU3HCHI npouutoro. IIpuunHbl u cinenctsus
MaccoBBIX BbIMUpaHUil. COBPEeMEHHBIH IKOJOTHUECKUI KpH3HC, ero ocoOeHHocTH. IIpobiema
COXpaHeHHUs OMopa3zHo00pa3us Ha 3emiie.

CoBpemeHHas cucTteMa opranndyeckoro mupa. [IpuHIUNBI KIacCU(PHUKAIUU OPTaHU3MOB.
OcCHOBHBIE CUCTEMATUYECKUE TPYIIIIBI OPraHU3MOB.

JdemMoHcTpanuu

[Moptpetsr: @. Penu, JI. Cnamnanuanu, JI. Iactep, Y. . Meunukos, A. U. Onapun, JIx.
Xonpgewn, I'. Ménnep, C. Mumnep, I'. FOpu.

Tabmumet u cxembl: «Cxema ombita @. Penuy, «Cxema omnbita JI. [TacTtepa mo m3yueHuto
camo3apoxxeHus xu3zHu», «Cxema omnbita C. Muiepa, I'. FOpu», «3rtanel HeopraHu4eckon
sBosIOLIMMY, «I'eoxpoHonornyeckas mkana», «HavyanbHble 3Tanbl OPraHUYECKOl 3BOJIOLUNY,
«Cxema oOpa3zoBaHusi JyKapuoT MyTéM cuMmOuoreHesza», «Cucrema >KUBOH MPUPOJIBDY,
«Ctpoenue  Bupyca», «Apomopdo3sl pacteHuit», «PunHMOMUTH», «OAHOKIETOUHBIE
BOZIOpOCIN», «MHOrOKJIETOYHBIE BOJOpoCHn», «Mxm», «llamopoTHukn», «l'0l0CcCEeMeHHbIE
pactenusi», «OpraHbl ILIBETKOBBIX pacTeHui», «Cxema pa3BUTUS JKUBOTHOIO MHpay,
«ApomMopdo3bl  KUBOTHBIX», «lIpocreimuey», «Kumednomonaoctaeie», «llmockue dYepBu»,
«HieHncToHOTHEY, «PbI10B, «3E€MHOBOJIHBIEY, «IIpecMmbikaroniuecs», «Ituueny,
«Muexkonuraronuey, «Pa3Butue KU3HM B apXeWckou ope», «Pa3Butme KU3HH B
MPOTEPO30MCKON 3pe», «Pa3BuTme KM3HU B MNANECO30MCKONM 3pe», «Pa3BUTHE KU3HU B
ME3030MCKON 3pe», «Pa3BUTHE KW3HM B KaWHO30MCKOW 3pe», «CoBpeMeHHass CcucTEMa
OpPTraHUYECKOI'O0 MUPAY.

Ob6opynoBanue: repOapuy pacTeHUH pa3NUYHBIX OTAEIOB, KOJUIEKIIMHM HACEKOMBIX,
BJIQXKHBIE IpernapaThl >KMBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HIJIOKOKHX, CKEJIEThI
MO3BOHOYHBIX JKUBOTHBIX, 4ydyeja NTUL WU 3BEpEH, KOJUIEKUUMM OKAMEHEJIOCTEH, IOJIE3HBIX
HCKOIaeMbIX, MYJISIKH OPraHUYECKUX OCTaTKOB OPTaHU3MOB.

Bupryanbnasa jgadoparopHasa pabGora «MoaenupoBanue onbiToB Muinepa—tOpu 1o
U3yYEHHUIO a0MOT€HHOT0 CHHTE3a OPTraHWYECKUX COSINHEHHI B IEPBUYHOM aTMochepe».

JlaGopaTtopnass pabora «lV3yuyeHHMe W ONMCAHME HCKOMAEMbIX OCTAaTKOB JAPEBHUX
OpraHU3MOB.

IIpakTnuyeckass padora «l3yueHne ocoOEHHOCTEH CTPOEHUS pPACTEHHH PpPa3HBIX
OTJICJIOBY.

IIpakTuueckas padora «l3yueHne ocOOEHHOCTEH CTPOEHUS TO3BOHOYHBIX YKUBOTHBIX).

Tema 5. IIpoucxoxkaeHne 4eJ10BEKAa — AHTPOIIOTeHe3

Pa3nensl u 3agaun aHTpONOJI0ruy. MeToibl aHTPOIIOIOTHH.



CraHOBIIEHHE MPEJCTABICHUNA O MPOUCXOXKIECHUU YeloBeKa. Pelnruno3Hbie BO33pEeHUS.
CoBpeMeHHbIE HAYYHbIE TEOPHH.

CxoactBo 4enoBeka ¢ KMBOTHbIMH. (CHCTEMAaTHYeCKOe IIOJIOKEHHE 4YeJOBEKa.
CBuzerenbcTBa CXOJACTBA UEJIOBEKa C JKMUBOTHBIMH: CpPaBHHUTEIbHO-MOP(hOIOrHuecKue,
sMOpHOIOruyeckre, (HU3NOIOro-OMOXUMHUYECKHe, NoBeJAeHYeckre. OTIWYHs YeloBeKa OT
JKUBOTHBIX. [IpAMOX0K/IEHNE U KOMIUIEKC CBSI3aHHBIX C HUM MPHU3HAKOB. Pa3BUTHE TOJIOBHOTO
MO3Ta ¥ BTOPO CUTHAJIbHON CUCTEMBI.

JBuwxyme  cuiabl  (pakTopel)  aHTpOMoOreHe3a:  OWOJIOTMYECKHE,  COIUANbHBIE.
CooTHolleHrne ONOOTHYECKUX U COLUANIBHBIX (DAKTOPOB B aHTPOIOTeHE3E.

OcHoBHbIE CTaJUM aHTpoIoreHe3a. PanHue yenoBekooOpa3Hble 00€3bsHBI (IIPOKOHCYJIBI)
Y paHHHE TTOHTUJIBI — OOIIHE TIPEIKN YETOBEKOOOPa3HBIX 00€3bsH U JTI0JIeH. ABCTPATIOMUTEKH —
JIBYHOTHE NpeaKH Jiroaei. YenoBek ymenblid, MepBble M3rOTOBICHUS OpyAuil Tpyna. UemoBek
OPSIMOXOJISIINIA W TepPBBIN BBIXOJ Ntojel 3a mpeaensl Adpuku. Yenosek reinenboeprekuii —
00K peOK HEaHIEPTAIBCKOTO YEIOBEKA M YeJIOBeKa pa3yMHOT0. YenoBeK HeaH1epTalbCKUn
KAaK BHJ JIFOJEH XOJOJHOTO KiMMara. YemoBeK pa3syMHBI COBPEMEHHOIO THIA, JIEHHCOBCKUHI
YeJI0BEK, OCBOCHHE KOHTUHEHTOB 3a npeaenamMu Adpuku. [laneorenernka u naneoreHoMHKa.

DBOJNIOIUS COBPEMEHHOTO uejoBeKa. EcTecTBeHHBIN OTOOp B MOMYNALHMAX YEIOBEKA.
MyTanoHHbIi npouecc u noaumopdusm. IlonynsaiuonHble BOIHBI, Apeiid reHOB, MUTPaLUs U
«3(pdexT ocHoBaTENA» B MOMYJIALUAX COBPEMEHHOIO YEJIOBEKA.

Yenoseueckue pacel. [lonstue o pace. bonbiiue pacel: eBporeonaHas (eBpasuiickas),
aBCTPAJIO-HETPOUIHASA (PKBAaTOpHAllbHAsI), MOHTOJIOMIHAs (a3MaTCKO-aMepuKaHckas). Bpems u
IIyTM pPacCeJICHWs 4YeloBeKa IO IulaHere. EnmHCTBO 4yenmoBedeckux pac. Hayunas
HECOCTOSITENIbHOCTh ~ pacu3Mma. [IpucnocoOseHHOCT,  ueaoBeKa K  pa3HbIM  YCIIOBUSIM
OKpY’KarIIen cpenbl. BausHue reorpaduueckoil cpeasl U Apeiida reHoB Ha MOPQOJIOTHIO U
(hU3HONOTHIO YeTOBeKa.

MeXIUCUUIUTMHAPHBIE METOAbl B (u3Wueckod (OMOJOTUYECKOW) aHTPOMOIOTHH.
OBOJIOIMOHHAsA ~ aHTPOIOJIOTHS U MAaJCOAHTPOIOJIOTHUS  YEJIOBEYECKUX  MOIMYJIALHUM.
buoconuaneHple  HMccleqOBaHUS — NPUPOABI  4yenoBeka.  MccimegoBaHue — KOIBOJIOLUU
OHMOJIOTMYECKOT0 U COLMATBHOTO B YEIIOBEKE.

JdemoncTpanuu

[Toptpersr: Y. Hapsun, JI. JIuku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmuupl u  cxembl: «MeToasl  aHTpONoOJIOTHH», «['OJJOBHOW MO3r deloBEKay,
«UYenoBekooOpa3Hbeie 00€3bsiHBDY, «CKeJeT yenoBeKa M CKeleT MIMMIMaH3e», «PyauMeHTsl u
aTaBU3MbD», «/[BIKyIIME CHUJIBI AHTPOMOreHEe3a», «DBOJIIOIMOHHOE JAPEBO YEJIOBEKay,
«ABcTpanonuTek», «4eaoBek yMmenblit», «HeaoBek NpAMOXOASAIIN», «JleHUCOBCKUI YEI0BEK»
«Heanpepraneup», «KpomanboHIbD, «IIpenku uenoBeka», «IDTambl HBOJNIOLUU YEIOBEKa,
«Pacsl uenoBekay.

OO6opynoBaHue: MyJISKH OKAMEHETIOCTeH, IPEIMETOB MAaTePUANTBHON KYJIBTYPhI MIPEIKOB
qeloBeka, penponykiuu  (pororpadum) KapTHH ¢ MHUQPOJOTHICCKUMU H  OUOICHCKUMU
CIOXKETaMH MPOUCXOXKACHUS YelloBeKa, poTorpaduu HaXOI0K MCKOMAEMbIX OCTATKOB YelIOBEKa,
CKeJIET YeJIOBEKa, MOJIEJb Yeperna 4YelOBeKa M Yeperna IIMMIIaH3€, MOJIEIb KUCTH YelIOBEeKa U
KUCTHU IMMIIaH3€, MOJIEJIA TOPCA MIPEAKOB YEJIOBEKA.

JlaGopaTtopnas paGora «JI3yueHue OCOOEHHOCTEHl CTpOEHHSI CKEJeTa YeJloBeKa,
CBSI3aHHBIX C IIPAMOXOKICHUEM.

IIpakTuyeckasi padora «/3yueHne SKOJIOTMYECKUX afanTaluil YeTOBEKay.



Tema 6. OJxoyorusi — Hayka O B3aHMOOTHOIIEHHMAX OPraHU3MOB H
HAJ0PraHU3MEeHHBIX CHCTEM C OKPY:Kalollel cpeaoi

3apoxaeHue W pa3BuTHe HKojoruu B Tpyaax A. ['ymbomsara, K. @. Pymwse, H. A.
CeseprioBa, J. I'ekkensa, A. Tencnu, B. H. CykauéBa. Pa3gensl u 3amaun skosoruu. CBsi3b
9KOJIOTMH € APYTUMHU HayKaMH.

Mertoap! skonoruu. [loneBbie HaOMrOAEHUS. DKCIEPUMEHTHI B 3KOJOTHH: NPUPOAHBIE U
naboparopHble. MoenupoBaHue B 3KOJOTUU. MOHUTOPUHT OKpY Karolleld cpebl: JOKaIbHBIMH,
PErHOHAIIBHBIN U TJIOO0ATBHBIN.

3HAUEHUE DKOJOTMYECKMX 3HAHUHM IS 4YE€IOBEKAa. DKOJOTMYECKOE MHUPOBO33PEHHUE Kak
OCHOBAa CBA3C€H YeJIOBEYeCTBA € MNpUpOnoH. POpMHUpOBAaHME DKOJOTUYECKON KYJIBTYpbl M
9KOJIOTMYECKON TPaMOTHOCTH HACEJICHHUS.

JdemoHcTpauuu

[optpetsi: A. I'ymGonbar, K. @. Pynse, H. A. CeBeprios, 3. I'ekkens, A. Tencnu, B. H.
Cykaués.

Tabmuupl u cxembl: «Paznensl skonorum», «Metoasl 3kogorun», «CxeMa MOHUTOpPHHTA
OKpY’Kalollel cpeabi».

JlabopaTopHas padora «/3ydeHne METOI0B 3KOJOTUYECKUX UCCIIEI0BAHUI.

Tema 7. Opranusmsl U cpefa 00MTaHUSA

Okosnoruueckue (GakTopbl U 3aKOHOMEpHOCTH MX  JedcTBus. Knaccudukanus
9KOJIOTUYECKUX  (akTopoB:  abuoTrnyeckue, OHMOTHYECKHE, aHTpornoreHHsle.  OOmue
3aKOHOMEPHOCTHU JeUCTBUS 3Konoruyeckux pakropos. IlpaBuno munumyma (K. [lnpenrens, 1O.
JIn6ux). TonepaHTHOCTH. DBPHOMOHTHBIEC M CTEHOOMOHTHBIE OPTaHU3MBI.

Abuortnyeckue gaxtopsl. CBeT Kak 3konoruueckuil ¢pakrop. JlelictBue pa3HbIX y4acTKOB
COJIHEYHOI'O CIIEKTpa Ha OPraHU3Mbl. DKOJIOTMYECKHE TIPYIIbl PACTEHUH M JKUBOTHBIX IO
OTHOIIEHHUIO K cBeTy. CurnanpHas poisb cBera. doTonepuoausm.

Temmeparypa Kak skojorudeckuit Qaxtop. [leiictBue Temmeparypbl Ha OpraHU3MBL.
[ToiiknnoTepMHbIE 1 TOMOHOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.

BrnaxxHocts kak skonorumdeckuii daktop. IIpucrmocoOneHuss pacTeHuid K MOIIEPKAHHIO
BojHOro OamaHca. Kiaccudukauus pacteHui mo oOTHouleHuto K Bojge. IlpucnocoOnenus
YKUBOTHBIX K U3MEHEHHIO BOJHOTO PEXUMA.

Cpenpl OOMTaHWS OPraHU3MOB: BOJHAs, HA3€MHO-BO3IYyIIHAs, NMOYBEHHAs, TIIyOWHHAs
NOJIOYBEHHAs, BHYTpHOpraHu3MeHHass. DU3MKO-XMMHUYECKHE OCOOEHHOCTH cpel OOUTaHusA
opranu3MoB. [Ipucnoco0aeHns opraHu3MoB K KU3HU B pa3HbIX cpejiax.

buonornueckue putmel. BHenHne u BHyTpeHHHE pUTMbI. CyTOUHBIE Y TOAUYHBIE PUTMBI.
[Ipucnoco0aeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHMSIM YCIOBUMN KU3HU.

Kusnennsie dopmbl opranu3moB. [lonsitne o xu3HeHHOU (opme. KuzHeHHBIE (HOPMBI
pacTeHMii: NepeBbs, KyCTapHHMKH, KyCTapHHUUYKHM, MHOTOJETHHE TpaBbl, OJHOJETHHUE TPAaBBI.
XKuznenuole (GOpMBbI KUBOTHBIX: THAPOOHMOHTHI, T€OOHMOHTHI, a’3pOOHOHTHL. (OCOOEHHOCTH
CTpOEHHS U 00pa3a KU3HU.

buotnueckne  ¢dakTopbl. Buabl OMOTHYECKHMX  B3aUMOACHCTBUN:  KOHKYPEHITHS,
XMIHUYECTBO, CUMOMO03 U ero ¢opmsl. [lapazutusm, koonepanus, MyTyaln3M, KOMMEHCAIN3M
(KBapTUPAaHTCTBO, HaxyieOHMYecTBO). HeTpoduueckne  B3aMMOAEUCTBUS  (TONHUYECKHE,
(dopuueckue, (abpuueckne). 3HaUYCHUE OMOTHYCCKUX B3aMMOJACUCTBHNA JIJISI CYIIECTBOBAaHUS
OpraHu3MoOB B cpejie oouranus. [IpuHIUI KOHKYPEHTHOTO UCKIIIOUEHHUS.

JeMmoHCcTpamumn



Tabmuipl u cxeMbl: «JKonoruueckue GaxTopbn», «CBETOBOM CHEKTPY», «IKOJIOTHUECKUE
TPYIIIBI )KUBOTHBIX MO OTHOIICHUIO K CBETY», « TeMIOKpOBHBIE KUBOTHBIE», «XOJIOTHOKPOBHBIE
KUBOTHBIEY», «DU3MOIOTHUECKUE aNanTalud KUBOTHBIX», «Cpeapl OOUTaHUS OpPTaHU3MOBY,
«buonornyeckue putMe», «KuzneHHsle GOpMbI pacTeHuin», « KuzHeHHbIe POPMBI ) KUBOTHBIX),
«JKocHucTeMa MMPOKOIUCTBEHHOTO Jieca», «IKOCUCTeMa XBOMHOro Jseca», «llenu mutanusy»,
«XumHnuectBoy, «Ilapazurusmy», «Konkypenuus», «Cumonos», «KommeHcanuzmy.

OGopynoBanue: repbapud pPacTEeHH W >KUBOTHBIX, NPHUCTIOCOOJICHHBIX K BIHSHHIO
Pa3IUYHBIX  DKOJOTHYECKUX  (aKTOpOB, TepOdapuu  CBETONIOOMBBIX, TEHETIOOUBBIX H
TEHEBBIHOCIIMBBIX PACTEHUI, CBETONIOOMBBIC, TCHEMIOOMBHIE U TEHEBHIHOCIHBBIE KOMHATHBIC
pacteHus, TrepOapuM W KOJUJICKIIMH TEIUIONIOOUBBIX, 3UMOCTOMKHX, MOPO30yCTOMUYUBBIX
pacTeHMii, dYydena MNTULl U 3Bepei, repOdapuu pacTeHHi, OTHOCSIIUXCS K TUrpodpuTam,
kcepouram, me3oduTaM, KOMHATHBIE PpACTEHHS HAHHBIX TPYMI, KOJUIEKIIMH >KUBOTHBIX,
0o0OUTAIONINX B Pa3HBIX cpefax, repOapuu U KOJUIEKIIMH PACTCHUN M KUBOTHBIX, OOJIAJaIOIINX
yepraMyd TPHUCIIOCOOJICHHOCTH K CE30HHBIM W3MEHEHUSM YCIOBUH JKU3HH, TepOapuu U
KOJUICKIIMA PACTCHHH W >KUBOTHBIX PA3JIMYHBIX KU3HEHHBIX (POPM, KOJUICKIIMH >KUBOTHBIX,
Y4acCTBYIOUIMX B Pa3IMYHBIX OMOTHUYECKHX B3aUMOACHCTBUSIX.

JlaGopaTopnas padora «BrisiBieHHe MPUCTOCOOICHHI OPraHU3MOB K BIUSHHUIO CBETAY.

JlaGopaTopHass paGora «BbIsBICHHE NPUCTIOCOOJIECHUI OpPraHU3MOB K BIUSHUIO
TEMITEpaTypPbD».

JlabopaTopHasi pa6ora «AHATOMHYECKHE OCOOCHHOCTH PACTCHHH W3 pPa3HBIX MeECT
oOUTaHUM.

Tema 8. Jko/10rusi BUA0OB ¥ NOMYJISAIHIA

DKOJIOTHYECKUE XapaKTePUCTUKH TomyJisinuu. [lomymnsinus kak OMONOrHYecKas CUCTEMA.
Pone HeomHOpOmHOCTH cpefbl, GU3MUEeCKHuX OapbepoB W OCOOCHHOCTEH OHWOJOTHU BHUIOB B
(hopMUpOBaHUH TPOCTPAHCTBEHHOMN CTPYKTYPHI MOMYJsAIuil. OCHOBHBIE MMOKA3aTeIH MOMYJISNN:
YUCJIEHHOCTb, IJIOTHOCTb, BO3PACTHAsI M MOJOBasi CTPYKTYpa, POXKIAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEpPTHOCTh, MUTPAIIHSL.

DKoJylornyeckasl CTpykTypa nomyssinud. OneHka 4YHUCIEeHHOCTH NomyJsiuuu. /[mHammka
NOMYJISAUUU U €€ peryssiius. buortnueckuil moTeHuMan nonyisuuu. MoaenupoBaHue TUHAMHUKA
nonyisiuud. KpuBble pocta uyucieHHoctu mnonynsuuu. Kpusbsle BbbDKuBaHus. Perymsus
YUCIICHHOCTH TOMYJISIIAIA: POJb (AaKTOPOB, 3aBUCSIIMX M HE 3aBHCAIIAX OT IUIOTHOCTH.
DKOJIOTHYECKue CTpareruu BunoB (r- u K-ctparerun).

[TonsiTne 00 okojormueckod Huie Buaa. Mectoobutanue. MHOromepHas MOJENb
skosiornyeckor HumM JIx.M. Xarunncona. Pa3mepsl 3xonornyeckoit Humu. [loreHmansHas u
peaTu30BaHHAS HUIIIN.

Bun kak cucrema mnomyisiuid. Apeanbl BUIOB. Buabl U HUX KU3HEHHbBIE CTPATETHU.
DKOJIOTHYECKUE IKBUBAJICHTBHI.

3aKOHOMEPHOCTU TMOBEJICHUS M MUTpPALMM KUBOTHBIX. buojornyeckue MHBa3UU
qy’KEepPOJIHBIX BUIOB.

JdemoHcTpaunu

IToptper: Jx. U. XaTunHCOH.

Tabmuiel 1 cxeMbl: «DKOJIOTHYECKUE XapaKTEPUCTUKU oMy suny, «IIpoctpancTBenHas
CTPYKTypa mnonyisauun», «Bo3pactHeie mnupamuabsl nomnyiasiun», «CKOpPOCTbh 3aceieHus
MOBEPXHOCTH 3€MJIM Pa3JIMYHBIMH OpraHu3Mamm», «Mogenb skosiorndecko Humum Jx. U.
XaT4YMHCOHAY.

O6opynoBanue: repOapuu pacTeHUA, KOJIIEKIIUN KHBOTHBIX.



JlaGopaTopHas pa6ora «IIpucnocoOneHust ceMsH paCTeHUI K PaCcCEICHUION.

Tema 9. Jkos0rus cooduecTB. IKOJOrH4eCKUe CHCTEMBbI.

CooOmiectBa opranu3mMoB. buorieHo3 u ero crpykrypa. CBsi3u MeXIy OpraHu3MamH B
OHOLIEHO3E.

Okocucrema Kak oTkpbiTas cuctema (A. Jkx. Tencnu). DyHKIMOHANIBHBIE OJIOKU
OpPTaHU3MOB B DKOCHUCTEME: MPOAYLEHTHI, KOHCYMEHTHI, peAyleHThl. Tpoduieckue ypOBHH.
Tpoduueckue nenu u cetu. A6uorndeckue 00ku 3kocucTeM. [1oUBBI U MBI B SKOCUCTEMAX.
KpyroBopot BelecTB 1 MOTOK SHEPTUU B IKOCHCTEME.

OcHoBHbIE ITOKa3aTeNM 3KOCUCTEMBI. buoMacca n npoaykuus. OKOJI0rH4ecKre MMpaMubl
yucesl, OnomMacchl ¥ SHEPTUN.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiixu. @aykmyayuu. HanpaBieHHbIC
3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKleccuu. IlepBruHbIe M BTOPUYHBIE CYKIIECCMM M HX
OpUYMHBI. AHTPOIIOTEHHbIE BO3JEHCTBUS Ha cykueccuu. KimmakcHoe cooOIIecTBo.
buopasnoobOpa3ue u noJHOTa KpyroBopoTa BELUIECTB — OCHOBA YCTOMUHMBOCTH COOOIIECTB.

[Ipupoanbie 3KOCHUCTEMBL. JKOcucmeMbl 03€p U pek. DKocucmemvl MoOpell U OKeaHos.
Oxocucmemvl myHOp, 1ecos, cmenetl, nyCmbvlHb.

AHTpPOIIOT€HHBIE  DKOCUCTEMBI. Arposkocuctema. ArponeHo3. Pasnmnumsa mexny
AQHTPOIIOTEHHBIMU U PUPOJHBIMU IKOCUCTEMAMHU.

Ypboskocucrembl. OcCHOBHBIE KOMIIOHEHTHI ypOoakocucteM. I'opojackas ¢uopa u dayHa.
CuHanTponuzauus ropojackoi ¢ayHsl. buomornueckoe #  XO34WCTBEHHOE 3HAYCHUE
arpo’KOCHUCTEM U YPOOIKOCUCTEM.

3akoHOMEpHOCTH  (OPMHUPOBAHHMSA  OCHOBHBIX  B3aMMOJACHCTBUI  OpraHU3MOB B
sKocucteMmax. Ponv kackaonozo s¢pgexma u 6ud08-30upukamopos (Kiouegvlx 6uUo0s) 8
@yHrkyuonuposanuu  sxocucmem. llepeHOC HHEPrUM W  BEUIECTB MEXAY CMEXHBIMU
9KOCUCTEMAMH. Y CTOMYMBOCTH OpPraHM3MOB, TIONMYJSIIMA M 3KOCHCTEM B  YCJIOBMSX
€CTECTBEHHBIX U aHTPONIOT€HHBIX BO3JAECHCTBUM.

Mexanuzmbl  8030eticmeus — 3a2psA3HEHULl  PA3HLIX  MUNO8 HA  CYOOP2AHUBMEHHOM,
OpP2AHUBMEHHOM, HNONYIAYUOHHOM U IKOCUCHEMHOM YPOBHAX, OCHO8bl IKOIOSUHLECKO20
HOPMUPOBAHUS AHMPONO2EHHO20 8030elicmausi. MeTooIoTus MOHUTOPHUHTAa €CTeCTBEHHBIX U
AQHTPOIIOTEHHBIX KOCUCTEM.

JdemoHcTpanuu

[Toptpet: A. JIx. Tencau.

Tabmuie! u cxeMbl: «CTpyKTypa OHOLIEHO3a», « IKOCUCTEMA ITUPOKOIUCTBEHHOTO JIeca,
«9JKocucTeMa XBOWHOTO Jiecay, «DyHKIMOHAIBbHbIE TPYNIbl OPraHU3MOB B 3KOCHUCTEMED,
«KpyroBopor BemectB B dKkocucteme», «llemm mnwmTaHuMs (macTOWINHAS, JETPUTHAN),
«OKosornyeckas nmupaMmuja yucen», «DKojorundyeckas nupamuga 6uomMaccobly, « IKOJIOruyecKas
nupamuga sHeprum», «OOpa3oBanue Oomnorta», «llepBuuHas cykueccus», «BoccraHoBieHue
Jeca Iociie moxapa», «IKOocUcTeMa 03epa», «ArpoueHo3», «KpyroBopor BeLIECTB U IOTOK
SHEPrUM B arpoleHosey, «lIpumepsl ypoosKocucTEM.

OGopynoBanue: repOapuyl pacTeHUN, KOJUICKIIMM HACEKOMBIX, yydesia NTHI[ U 3BEpeH,
repOapuu KyJIbTYPHBIX U JUKOPACTYIUX PACTCHUI, aKBAPUYM KaK MOJIEIb SKOCUCTEMBI.

IpakTnyeckas padora «/3yuenue u onrcanue ypOoo3KOCHCTEMBD».

JlaGopaTopHas padora «l3ydyeHne pazHOOOPA3Us MEIKUX TTOYBEHHBIX WICHUCTOHOTHX B
Pa3HBIX SKOCUCTEMAX).

IKeKypeust «IKCKypcHs B TUIUYHBIN OuoreoneHos (B ayOpaBy, Oepes3HSK, €lbHUK, Ha
CYXOJIOJIbHBIN WM MOWMEHHBIH JIyT, 03ep0, 00JI0TO)».



IKCKypeust «IKCKYpCHsl B arpodKOCUCTEMY (Ha MOJIe WIIA B TETUIMYHOE XO3SIICTBO)».

Tema 10. Buocdepa — rinodanbHasi IkocucTemMa

buocdepa — obmennanerapras o0ojouka 3eMiu, T CYIIECTBYET WM CYIIECTBOBaja
KW3Hb. PazButHe npencraBinenuii o onocdepe B Tpyaax O. 3tocca. Yuenue B. U. Bepranackoro o
6uocdepe. O6nactu 6nocdeps! u e€ cocran. JKupoe BelecTBo Onocheps! 1 ero GyHKINU.

3aKOHOMEPHOCTH CymiecTBoBaHUs Onocheprl. OcodeHHOCTH OMochepsl Kak TimodanbHON
sKkocuctembl. JluHamuuyeckoe paBHOBecue B Ouocdepe. KpyroBopoTsl Bemects u
OMOTeOXMMHYECKHUE ITUKIIBI (YTIIepo1a, a30Ta). PUTMUYHOCTH siBJICHUH B Onocdepe.

3onaneHOCTH Onochepsl. [lonsTue o 6mome. OCHOBHBIE OMOMBI CYIIH: TYHJIPa, XBOHHbBIE
jeca, CMEUIaHHbIE U IIMPOKOJIMCTBEHHBIE Jieca, CTEINN, CaBaHHBI, ITyCTHIHU, TPOIIMUYECKUE JIeca,
BBICOKOTOphsl. KitnMar, pacTuTeNbHbIN U dKUBOTHBIN MUpP OMOMOB CYIIIH.

CtpykTypa ¥ (QyHKUHS S>KHMBBIX CHCTEM, OIICHKAa HX PECYpCHOrO TMOTeHIHala u
O6uochepHbIX QyHKIHI.

JdemMoncTpanuu

[optpetsi: B. U. Bepunanckuit, 3. 3rocc.

Tabmuupst u cxemsl: «I'eochepsr 3emnny», «Kpyrosopor azora B mpupone», «Kpyrosopor
yriaepoja B mpupoje», «KpyroBopor kuciopoaa B npupojae», «KpyroBopot BoJsl B pUpOIE»,
«OcHoBHBIE OuoMBbI cymmny», «Knumatuueckue mosica 3emum», «Tynnapa», «Taiiray,
«Cmemannbii  nec», «lllupokomuctBennsiii  necy, «Cremb», «CaBaHHa», «llycThiHSY,
«Tponuueckuii jiecy».

Ob6opynoBanue: repdapuu pacTeHUN pa3HbIX OMOMOB, KOJUIEKLIUHU KUBOTHBIX.

Tema 11. YesioBeKk 1 OKpYKaWOIIAs cpeaa

DKOJIOTHYECKUE KPU3UChl U UX NpUYHHBL BozaeiicTBue denoBeka Ha Ouocdepy.
3arpsizHeHUE BO3IYyIIHOM cpeabl. OxpaHa Bo3ayxa. 3arps3HEeHHE BOJHOW cpeapl. OxpaHa
BOJIHBIX pecypcoB. Pa3pymenue noussl. OXpaHa MOYBEHHBIX pecypcoB. MI3MeHeHne knuMara.

AHTpOIIOT€HHOE  BO3/CICTBHE HA pacTUTEIbHBIM M KMBOTHBIM Mup. OxpanHa
PacTUTENLHOTO U KUBOTHOTO MUpa. OCHOBHBIE MPUHIIMAIIBI OXPAaHBI MPUPOBI. KpacHble KHHUTH.
Oco60 oxpansiembie npupogubie Tepputopuu (OOIIT). botanuveckue caapl U 300JI0THYECKHE
HapKH.

OCHOBHBIE IPUHIUIBI YCTOWYMBOTO Pa3BUTHS YeJIOBEYECTBA U MpUpOAbl. PannonansHOe
IPUPOJIOTIONB30BAaHUE M COXpaHEHHE Ouojormyeckoro paszHooOpasus 3emiu. OOmue
3aKOHOMEPHOCTH TJI00ATBHBIX SKOJIOTHUECKUX KpU3ucoB. OCOOEHHOCTH COBPEMEHHOTO KpU3Hca
U €0 BEpOSITHBIC TTOCTIEACTBHSI.

PazButue MeETOJOB MOHUTOPHHTA PA3BUTUS ONACHBIX TEXHOTCHHBIX IIPOILIECCOB.
Cucmemnvle uccredosanuss nepexooa K pecypcocbepezaioujeti U KOHKYPEHMOCHOCOOHOU
aHepeemuxke. buonocuueckoe paznoobpasue u duopecypcol. Hayuonanvhsle ungopmayuonnvie
cucmemol, obecneyugarowue 00OCMyn K UHGOpMAYUU NO COCMOSIHUIO OMOENIbHLIX U008 U
akocucmem. OCHOBbL IKOpeadburumayuy SKocucmem u cnoco606 60pbobl ¢ GUONOBPEIHCOCHUAMU.
Pexoncmpykyus mopckux u HazemMHbIX 9KOCUCTIEM.

JdemoHcTpaunu

Tabmut u  cxeMbl: «3arpsizHeHue aTtMmochepbl», «3arpsizHeHue Truapocheps,
«3arpsisHenne  mouBbl», «llapHukoBbil  3ddekT», «Ocobo oxpaHseMmble NPUPOJIHBIC
TEppUTOPUN», «MOJIeNn YIIPaBIsIeMOro MUPay.

O6GopynoBanue: ¢dotorpadbuu OXpaHSIEMBIX pACTeHUH U IKUBOTHBIX KpacHOW KHHUTH
Poccuiickoit deneparuu, KpacHoil KHUTH peruoHa.



INJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOTI'U
HA YPOBHE CPEJJHEI'O OBHIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHMS K pe3yiIbTaTaM OCBOCHHUS OOy4YarOMIMMUCS
IIPOrpaMM CpeiHero oOiero 00pa3oBaHus: JUYHOCTHBIE, METAIIPEIMETHBIE U ITPEIMETHBIE.

B cTpyKType JIMYHOCTHBIX pe3yJIbTaTOB OCBOEHUS MPOrpaMMbl MO OHOJOTMH BBIJEIIECHBI
CIIEAYIOUIME  COCTAaBIIAIONIME: OCO3HAaHHE OOy4YalOUIMMHUCA  POCCHHCKOM  IpakIaHCKOU
UJCHTUYHOCTU — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOATEIBHOCTH M CAMOOIPEAEIIECHUIO,
Hanuyue momugeayuu K OOyUEHUIO OWOJIOTHM, yeleHanpaeienHoe pazeumue BHYTPEHHHUX
yOexXIeH!H JIMYHOCTH Ha OCHOBE KIIFOYEBBIX LIEHHOCTEH M MCTOPUYECKHUX TPAIULUN pa3BUTHS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O0YUAIOIIUXCSl PYKOBOJCTBOBAThHCS B
CBOEM  JEATENIBHOCTH  ILIEHHOCTHO-CMBICIIOBBIMM ~ yCTaHOBKAMH, IPUCYLIIUMHU  CHCTEME
OMOJIOrMYECKOro  OOpa3OBaHMS, Haauuue NPAasoCO3HAHUs  DKOJIOTMUECKON  KYJIbTYpHI,
cnocobHocmu cmagumy UENHA U CTPOUTH KU3HEHHBIE MIJIaHBbI.

JIMYHOCTHBIE PE3yNbTaThl OCBOEHHSI MPOTPaMMBbI 110 OMOJIOTHH JIOCTUTAIOTCS B €IUHCTBE
y4eOHOW M BOCIIUTATEJIbHON NI€ATENbHOCTH B COOTBETCTBUU C TPAAULIMOHHBIMU POCCUHCKUMU
COLIMOKYJIbTYPHBIMH, UCTOPUUECKUMU U JTyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMH, IPUHSATHIMH B
o01iecTBe MpaBUIaMH M HOPMAaMHU IOBEJIEHHMSI M CIIOCOOCTBYIOT IpOLIECCaM CaMOIIO3HaHMS,
CaMOBOCIIUTaHUS U CaMOPAa3BUTHsI, PAa3BUTHs BHYTPEHHEN NO3UIMM JIMYHOCTH, NATPUOTU3MA U
YBOXEHUsI K 3aKOHY M IPaBONOPSAKY, YEJIOBEKY TpyJa U CTapleMy IIOKOJIEHHIO, B3aUMHOIO
YBaXEHUsI, OEpeKHOro  OTHOWIEHUS K  KYJbTYpHOMY  HACJIE€IUI0O U TpaJulUsaM
MHOTOHAIIMOHAJIBHOTO Hapoaa Pocculickoit denepanuu, NpUpoe U OKpY-Karolleu cpene.

JIMYHOCTHBIE pe3yNbTaThl OCBOEHUS y4eOHOro mnpeaMera «bHuoIorushy T0JKHBI OTpa)XaTh
TOTOBHOCTb M CIIOCOOHOCTH OOYYaOIIUXCS PYKOBOJICTBOBATHCS C(OPMHUPOBAHHOM BHYTpPEHHEH
NO3UIMEN JMYHOCTH, CHCTEMOM IIEHHOCTHBIX OpHUEHTAlui, MO3UTUBHBIX BHYTPEHHHUX
yOeXeHUI, COOTBETCTBYIOIIUX TPAJULHOHHBIM IIEHHOCTAM POCCHMCKOro  OOILIEecTBa,
paclIupeHHne KU3HEHHOI'O OIBITA U ONbITA ACITEIBHOCTH B IIPOLIECCE PEATU3alliid OCHOBHBIX
HaIpaBJICHUI BOCIIUTATEIBHON 1€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:k1aHCKOro BOCIMTAHUSA:

C(OPMHUPOBAHHOCTh  TPAXKAAHCKOM MO3MLMU  OOydaromerocs Kak aKTHBHOTO U
OTBETCTBEHHOT'0 WIEHa POCCUHCKOro 00I1eCTBa;

OCO3HAaHME CBOMX KOHCTHUTYIHMOHHBIX TpaB M OOSM3aHHOCTEH, YBa)KEHHE 3aKOHA U
IIPABOIOPAIKA;

TOTOBHOCTb K COBMECTHOI TBOPYECKOH JESATEIBHOCTH IPU CO3JAHUN YYEOHBIX MPOEKTOB,
peleHnH y4eOHBIX U MO3HABATENbHbIX 33/1a4, BHIIOJIHEHUU OMOJIOTMUECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEJENATh COOCTBEHHYIO TO3HMIIMIO 1O OTHOIIEGHUIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBICHATH €€;

YMEHUE  y4YUThIBaTb B  CBOUX JEHCTBHSX HEOOXOAMMOCTb  KOHCTPYKTHBHOI'O
B3aUMOJICHCTBUS JTI0JIEHl ¢ pa3HbIMU YOSKICHUAMH, KyJIbTYPHBIMU LIEHHOCTSIMU U COLMAJIbHBIM
10JIOKEHUEM;

FOTOBHOCTh K COTPYJIHHUYECTBY B IIPOLECCE COBMECTHOI'O BBIIOJHEHUS Y4YEOHBIX,
IIO3HABATCIIBHBIX M HUCCIECJOBATEIbCKUX 3aJa4, YBAKUTEIBHOIO OTHOIICHUS K MHEHHIO
OIIIOHEHTOB MIPU OOCYXIEHUH CIIOPHBIX BOIPOCOB OHOJIOTHYECKOTO CO/IEPIKAHUS;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU NEATEIbHOCTH;



2) IaTPMOTHYECKOT0 BOCIIUTAHNSA:

c(hOpMUPOBAHHOCTh POCCUUCKON IPAXKTAHCKONU UJICHTUYHOCTH, MMATPUOTU3MA, YBAXKEHUS K
CBOEMY HAapoOJy, YyBCTBAa OTBETCTBEHHOCTH mepel PoawHON, ropAocTH 3a CBOW Kpai, CBOIO
Poauny, cBO# sI3bIK U KYJNBTYPY, MPOIILIOE U HACTOSIIIEE MHOTOHAIIMOHATBHOTO Hapoaa Poccuuy;

LEHHOCTHOE OTHOIIEHHE K NPUPOJAHOMY HACIEAMI0 M MaMSATHUKAM TMPUPOJBI,
JnocTHxkeHUsIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTUSX, TPY/IE;

CIIOCOOHOCTh OLIEHUBATh BKJIAJ POCCUHUCKUX YYEHBIX B CTAaHOBJIIEHHE M pa3BUTHE
OMOJI0THH, TOHUMAaHHsI 3HAY€HUs OMOJIOTUH B TIO3HAHUU 3aKOHOB MIPUPO/IbI, B )KU3HU YeJIOBEKa U
COBPEMEHHOT0 O0IIIEeCTBA;

ujeiHas yoex 1EHHOCTh, TOTOBHOCTD K CIYXEeHHIO U 3amuTte OTedecTBa, OTBETCTBEHHOCTh
3a ero cynp0y;

3) 1IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUSA:

OCO3HaHHE AYXOBHBIX LIEHHOCTENH POCCUICKOT0 HApOa;

c(OpPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STHYECKOTO TIOBEJICHHUS;

CIIOCOOHOCTh OIIEHMBATh CUTYallMI0 M MPUHUMATh OCO3HAHHBIE PEILEHUS, OPUEHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHME JIMYHOT'O BKJIAJa B IOCTPOEHUE YCTOHUMBOrO OYIyIIEro;

OTBETCTBEHHOE OTHOIIEHHWE K CBOMM pOAMTENSM, CO3JAHUIO CEMbU Ha OCHOBE
OCO3HAHHOTO TMPHUHATUSA IIECHHOCTEH CEMEWHOMN XU3HH B COOTBETCTBUM C TPAJUIMSIMHU HAPOJIOB
Poccun;

4) 3cTeTHYeCKOr0 BOCIMTAHMS:

ACTETUYECKOE OTHOUICHHWE K MHpY, BKIIIOYAs 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTa, TPYAa, OOLIECTBEHHBIX OTHOLICHHUI;

MOHMMAaHKE YMOLIMOHAILHOTO BO3/IEUCTBUS KUBOM MPUPOABI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHHUIO B Pa3HbIX BUJAX HCKYCCTBAa, CTPEMIJICHHE MPOSBIATH
KaueCcTBa TBOPUYECKOM JINYHOCTH;

5) ¢usuyeckoro BocnuTaHHS, (opMHPOBAHMA  KYJLTYPbl 310pPOBbSI M
IMOLMOHAJIBLHOTO 0JIArONoJIy4ns:

MOHMMAaHKE U peann3alys 3J0pOBOro U 06e30MacHOro 00pasa KU3HU (370pOBOE MUTAHHE,
COONIOZICHNE TUTUCHHYECKUX MPABWI M HOPM, COQIAHCHPOBAHHBIN PEKUM 3aHITHA M OTIbIXA,
peryisipHas ¢u3MYecKass AaKTUBHOCTb), OEpEeKHOT0, OTBETCTBEHHOIO M KOMIIETEHTHOIO
OTHOIIEHUS K COOCTBEHHOMY (PU3HMUECKOMY U IICUXHUYECKOMY 3/10pPOBBIO;

MOHMMAaHHE IEHHOCTH TPaBUJI WHAMBHUIYAIbHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYalUsX, YTPOKAIOIIUX 3JOPOBbIO U KU3HU JIIOCH;

OCO3HAHUE TMOCJEACTBUI W HEMPUSATUS BPEIHBIX MPUBBIYEK (YMOTPEOJICHUS aJKOTOJIs,
HAapKOTHUKOB, KypeHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPY/Y, OCO3HAaHUE LIEHHOCTH MacTepCTBa, TPYA0JII00HeE;

TOTOBHOCTb K aKTUBHOM JESTEIbHOCTH TEXHOJIOTMYECKOHN U COLIMAIbHOM HallpaBI€HHOCTH,
CIIOCOOHOCTh ~ MHUIIMHPOBATh, IUIAHUPOBATb U CaMOCTOSTEIbHO  BBIIOJHATH  TaKylo
NeSITeNIbHOCTD;

WHTEPEC K Pa3MyHbIM cdepaM MpodecCHOHATBHON AEeSITeNbHOCTH, YMEHHE COBEpIIAThH
OCO3HAHHBIN BEIOOP Oyaymieid mpodeccruu u peann30BbIBaTh COOCTBEHHBIC KU3HECHHBIC TITAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUIO U CaMOOOpA30BAHMIO Ha MPOTSKEHUU BCEH
KU3HU;

7) 3IKOJIOTHYECKOr0 BOCIMTAHUS:



9KOJIOTHYECKHU 11eTIeCO00pa3HOe OTHOIIEHUE K MPUPOJIE KaK MCTOYHMKY JKU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAaHUS,

TIOBBIIIICHUE YPOBHS JKOJOTHUYECKOW KYJIBTYPHI: MPHOOPETEHUE OIBITa TUIAHHPOBAHUS
IIOCTYTIKOB M OIIEHKH UX BO3MOJKHBIX ITOCIIEICTBUI JUIsl OKPY>KaIOILIeH Cpe/ibl;

0CO3HaHME TTI00AILHOTO XapaKTepa SKOJIOTHYECKHX MPOoOIeM U IMyTel UX PeLIeHus;

CHOCOOHOCTh HMCIIONIB30BaTh MPHOOpETaeMble IPU U3yUYEHUH OMOJIOTUN 3HAHHS U YMEHUS
MIPH PEUICHWW TMPOOJIeM, CBS3aHHBIX C PAllMOHAIBHBIM TPUPOAONOIH30BAHUEM (COOIOICHHE
IpaBUI NOBEJEHUS B INPHUPOJIE, HANPABICHHBIX HAa COXpPAHEHHE PABHOBECHs B JKOCHCTEMaX,
OXpaHy BHUJIOB, SKOCUCTEM, Ouochepsl);

AKTUBHOE HEMPUSITHE JCUCTBUM, MPUHOCAIIMX BpEI OKPYKAIOLIECH MPUPOJHON cpene,
YMEHHE TPOTHO3MPOBATH HEOJIATONPHUITHBIC SKOJOTHYECKHE MOCITECICTBUS TPEAPHHUMACMBIX
JIEUCTBUI U NMPEIOTBPAILATh UX;

HaJIMYME PA3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, SKOJOTHYECKOH KyJIbTyphl, OIBITA
JEeSITeIbHOCTH  SKOJIOTUYECKOH  HANpaBIIEHHOCTH, YMEHHS pPYKOBOJCTBOBAaThCSI HMH B
II03HABATEbHOW, KOMMYHUKAaTHBHOH W COLMAJBHOW TPAKTHKE, TOTOBHOCTH K YYacTHIO B
NPaKTUYECKOH 1eATENTbHOCTH SKOJIOTHYECKON HAIlPAaBICHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHHUSA:

c(OPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHs HAayKH W OOIIECTBEHHOW NPAKTUKHA, OCHOBAaHHOTO Ha JHAJOre KYJBTYp,
CHOCOOCTBYIOLIETO OCO3HAHHIO CBOETO MECTA B MOJUKYJIbTYPHOM MHUPE;

COBEPILEHCTBOBAHUE SA3bIKOBOW M UUTATEIBCKON KYJIBTYphI KaK CPEJICTBA B3aUMOACHCTBUS
MEXY JIIOJIbMU M TTO3HAHUS MHPA;

NOHUMaHHEe crenupuKd OMOJOTMU KaK HAayKH, OCO3HaHUs €€ poiau B (OPMUPOBAHUU
PalMOHAIBHOIO HAyYHOTO MBIIIJICHHS, CO3aHNU LIEJIOCTHOTO MPEJCTABICHHUS 00 OKpY KaroleM
MHUpe KaKk O €IMHCTBE NpUPOAbI, YeloBeKa U oOOIecTBa, B MO3HAHWUU MPUPOAHBIX
3aKOHOMEPHOCTEH U pEeIIeHUH MTPOOJIEM COXpaHEHUS IPUPOTHOTO PABHOBECHS;

yOeKIEHHOCTh B 3HAYMMOCTH OHMOJIOTHUU IS COBPEMEHHOW IMBHIIM3AIMH: 00ECTICYCHHUS
HOBOT'O YPOBHS Pa3BUTHS MEIUIIMHBI, CO3JaHME NEPCHEKTHBHBIX OMOTEXHOJOIMH, CIIOCOOHBIX
pewarb pecypcHble IpoOIeMbl pa3BUTHsI YEJIOBEUECTBA, IOUCKA IMyTeH BbIX0/a U3 II100aIbHBIX
9KOJIOTHUECKUX TPo0IeM 1 obecrieueHus epexoaa K yCTOMYMBOMY Pa3BUTHIO, PAlIMOHATIBHOMY
UCTIOJIb30BaHUIO TIPUPOIHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTAHIAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUH OMOJIOTMYECKMX 3HAHUM B LIEJSAX MOBBIMICHUS OOIIeH
KYJIBTYpbl, €CTECTBEHHO-HAyYHOH TIPaMOTHOCTH, KaK COCTAaBHOW YacTH (yHKIMOHAJIbHOU
IpPaMOTHOCTH 00y4Jaronuxcs, popMupyemMoi pu U3y4eHun OUOJIOTHH;

NOHUMaHHE CYITHOCTH METOJOB ITO3HAHMS, HCIIOJIIB3YEMBIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH UCMOJb30BaTh IOJy4yaeMble 3HAHUS I aHaluu3a M OOBSICHEHUS SBICHUN
OKpY’KaIOIIETO MHUpa M HPOMCXOJAIIMX B HEM H3MEHEHHMH, yMEHHUE JenaTb OOOCHOBAaHHBIE
3aKJIIOYCHHUST Ha OCHOBE HAy4yHBIX ()AaKTOB M HMMEIOLIUXCS JAHHBIX C LEJIbI0 IMONyYCHHS
JOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTh CAMOCTOSITENIBHO HCIOJIBb30BAaTh OMOJIOTMYECKUE 3HAHUS JUIsl pEIICHUs
npo0seM B peabHbIX KU3HEHHBIX CUTYaLUsAX;

OCO3HAHME IICHHOCTU HAyYHOW JEATEIbHOCTH, TOTOBHOCTb OCYIIECTBIISATh MPOEKTHYIO U
UCCIIEIOBATEIBCKYIO JeSITEIbHOCTh HHANBHYAJIBHO H B TPYIIIIE;

TOTOBHOCTh W CIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHUI0O U CaMOOOpa30BaHHIO, K
aKTUBHOMY TIOJYYEHHUIO HOBBIX 3HAaHMM 1O OHOJOrMH B COOTBETCTBUM C JKM3HEHHBIMU
OTPeOHOCTAMHU.



METAINIPEJMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHbIE Pe3yNIbTaThl OCBOCHUS YUYEOHOTO TpeaMeTa «BHOoNoTHs» BKIIFOYAIOT:
3HaYMMbIe U1 (OPMHPOBAHUS MHUPOBO33PEHHS OOYYArOIIUXCS  MEKIUCIUTUIMHAPHBIC
(MexTpeIMeTHBIE) 00IIeHaYYHbIE TTOHSTHS, OTPAXKAIOIINE [IETOCTHOCTh HAYYHOUM KapTUHBI MUpa
U crieru(UKy METOJIOB IMO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEUIECTBO, SHEPTHS,
SIBIICHUE, TIPOIECC, CHCTEMa, HAy4YHbIH ()aKT, MPUHIIMIL, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsI, UCCIeOBaHKe, HAOIIOEHUE, U3MEPEHUE, SKCIEPUMEHT W JIPYTHE); YHUBEPCAIbHBIC
yueOHbIe NIeiicTBUs (TIO3HABATENIbHbIC, KOMMYHHKATUBHBIC, PETYJISITUBHBIC), 00CCIICUNBAIOIIIEC
(hopMupoBanre (QYHKIHOHATBHONW T'PAMOTHOCTH U COIMAILHOW KOMIIETCHIIMH OOYYarOIIUXCS;
CIIOCOOHOCTh o0yJaromuxcs UCIIOJIb30BaTh OCBOCHHBIC MEXTUCITUTUTHHAPHBIC,
MHUPOBO33pEHYECKHE 3HAHHWS W YHHUBEpPCAIbHbIC Yy4YeOHBbIC JCHCTBUS B IO3HABATEIBHOH U
COLIMAJIBHOM MPAKTHKE.

B pesynprare wu3ydeHuss OHONOTMM Ha YPOBHE CpEOHEro oOmero oOpa3oBaHHs Y
oOyyaromerocs OyayT copMUpOBaHBI MMO3HABATEIIbHBIC YHHBEPCAJIbHBIC YU€OHBIC ICHCTBUA,
KOMMYHHUKATHBHbIC YHHBEpPCAJIIbHBIC YyUYeOHbIC [IEHCTBHS, pETYJSTHBHBIC YHHBEpPCAbHBIC
yueOHbIC ICHCTBUS, COBMECTHAS ICATEIILHOCTb.

MeTtanpeaMeTHble Pe3yJbTaThl OCBOSHUS MPOTPAMMBI CPEIHEro o0Iero o0pa3oBaHUS
JIOJKHBI OTPAXKATh:

Ogiajienne YHUBEPCAJIbHBIMH Y4eOHBIMHI MO3HABATEIbHBIMH AeiiCTBUSIMH:

1) 6a3oBble JIOTHYECKHUE JeiCTBHS:

CaMOCTOSITENIbHO (hOpMyIHpOBaTh U aKTyalU3UpPOBAaTh MNPOOJIeMy, paccMaTpuBaTh &
BCECTOPOHHE;

WCIIOJIb30BaTh TIPH OCBOCHUM 3HAHWW TNPUEMBI JIOTHYECKOTO MEBIIIICHUS (aHAIH3a,
CHHTE3a, CpPaBHCHHS, KIACCUPHUKAIMH, OOOOIINEHUS), PpPACKPhIBATh CMBICT OHOJOTHYECKUX
MOHATUHN (BBIIEISATH UX XapaKTEPHbIE MPU3HAKH, YCTAHABIIUBATE CBS3H C APYTUMU MOHITUIMH);

OTIPE/ICIIATh IENH JEATEIbHOCTH, 3ajaBasi MapaMeTpbl U KPUTEPHH WX JOCTHIKCHHS,
COOTHOCHTB PE3YJIbTaThl JICITCILHOCTH C TIOCTABICHHBIMU IEIIIMU;

UCIIOJIb30BaTh OWOJIOTHYECKUE MOHATUS ISl OOBSCHEHUS (AKTOB W SIBICHHHA HKHBOUN
PUPOJIBI;

CTPOUTH JIOTUYECKUE PACCYXKJCHUS (MHIYyKTUBHBIC, JCHyKTUBHBIC, [0 AaHAJIOTHH),
BBISBJISITH 3aKOHOMEPHOCTH M TIPOTHUBOPEYHS B PAaCCMATPUBAEMBIX SBJICHHSX, (OPMYIUPOBATH
BBIBOJIBI M 3aKITFOUCHUS;

NPUMEHATH CXEMHO-MOJIEJIbHBIE CPEACTBA JUIS MPEICTaBJICHHS CYIIECTBEHHBIX CBS3eH U
OTHOIICHUN B M3yYaeMbIX OMOJIOTUYECKUX OOBEKTaX, a TaKKe MPOTUBOPEUYUI Pa3HOro poja,
BBISIBJICHHBIX B Pa3JIMYHBIX HH(POPMAITHOHHBIX HCTOYHUKAX;

pa3pabarbIBaTh IUIAH PEUICHUS MPOOJIEMBI C YIETOM aHAIN3a UMEIOIINXCS MaTepHaTbHBIX
U HEMaTepPUAIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTUBBI B JESTEIBHOCTH, OLIEHUBATH COOTBETCTBUE PE3YJIBTATOB IIENISIM,
OIICHUBATh PUCKH TOCICICTBUN ACSITEILHOCTH;

KOOPIMHUPOBATh W BBINOJHATE pPa0OTy B YCIOBUSX pPEaJbHOTO, BHUPTYAILHOTO U
KOMOMHHMPOBAHHOTO B3aHMO/ICHCTBHS;

pa3BHBATh KPEATUBHOE MBIIINICHUE MPU PEIICHUH KU3HEHHBIX TTPOOJIEM.

2) 6a3zoBbIe HCCIeA0BaTEIbCKUE e CTBHS:



BJIAJICTh HaBBIKAMHU Yy4EOHO-MCCIIEOBATENBCKON U MPOEKTHOU NIESTENbHOCTH, HABBIKAMHU
paspeuieHus mpooseM, CocOOHOCTBI0O M TOTOBHOCTBIO K CaMOCTOSATEIBHOMY TOHCKY METOJIOB
pelIeHusl MPaKTHYECKUX 3aa4, TPUMEHEHHIO Pa3IMYHBIX METOOB TIO3HAHUS;

UCIIONBb30BaTh PA3IMYHbIE BUABI ACSITEILHOCTH IO TMOJYYEHHI0O HOBOTO 3HAHUA, €ro
UHTEpIpETalny, NMPeoOpa3oBaHUI0O U MPUMEHEHHIO B YYEOHBIX CUTYalMsX, B TOM YHUCIE IpU
CO3JIaHUH YYEOHBIX U COIMATIBHBIX IPOEKTOB;

(hopMHUpPOBATH HAYYHBIH THIT MBIIUICHHS, BIAJETh HAYYHOH TEPMUHOJIOTHEH, KIIFOYEBBIMU
MOHATUSAMHU U METOJIAMU;

CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIE 3aJjaud B OOpa30BaTENbHON NEATETBLHOCTH U
KU3HEHHBIX CUTYallUsX;

BBISIBIISITh  TIPUYMHHO-CIICJICTBEHHBIE CBSI3M W aKTYaJlM3WpOBATh 3a7ady, BBIIBUTATh
TUNOTe3y €€ pelleHHs, HaxOAuTh AapryMEHThl NJs J0Ka3aTelbCTBA CBOMX YTBEPKIACHMHIA,
3aJaBaTh apaMeTphl U KPUTEPUU PEIICHUS;

aHAM3UPOBATh IMOJMyYCHHBIE B XOJAE pEIICHHS 3aJaud pPe3yJIbTaThl, KPUTHUYECKU
OLIEHUBATh UX JJOCTOBEPHOCTbH, TPOTHO3UPOBATH N3MEHEHHE B HOBBIX YCIOBHUSX;

JTaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYILECTBIIATh II€JICHANPABICHHBIN MOMCK IMEpeHoca CPEeACTB U CHOCOOOB JeHCTBUS B
po(heCCHOHATBEHYIO CPENY;

yMETh TEPEeHOCUTh 3HAHWA B TIO3HABATENBHYI0 M  IPAKTHYECKYID  00JacTu
KU3HECSATEIIbHOCTH;

yYMETh UHTEIPUPOBATh 3HAHUS U3 Pa3HbIX MIPEIMETHBIX 00JIaCTe;

BBIJIBUTATh HOBBbIE HWJEH, NpEeJlaraTh OpPUTMHAIBHBIC TOJXOIbl U PEUICHUS, CTABUTh
npoOJIeMBI U 3a]1a49H, IOy CKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ ungopmaumeii:

OPUEHTUPOBATHCS B PA3IMUHBIX MCTOYHMKAX HH(oOpManuu (TeKcTe y4eOHOro mocoowus,
HAYYHO-TIOMYJISIPHON JIUTEpaType, OMOJOTHUECKUX CIOBapsX M CIPAaBOYHHKAX, KOMITbIOTEPHBIX
0a3ax maHHbIX, B VHTepHere), aHANIM3UPOBaTh WH(OPMALMIO DPA3NIUYHBIX BHIOB U (GopM
NpEeJICTaBICHUS, KpUTUUECKH OIL[EHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUUBOCTD;

(opMyaMpOBaTh 3alMpoChl U NPUMEHATh pPa3IUYHBIE METOAbI NPU TOUCKE M OTOOpe
Omoorudeckoi HHPopMaIuu, HeOOXOIUMOM ISl BHITTOJIHEHUST YUEOHBIX 3a/1a4;

npuoOpeTaTh OMBIT HCIOJIB30BaHUS HH(POPMAITMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTHH,
COBEPUICHCTBOBAThH KYJIbTYPY aKTUBHOTO HCIIOIb30BAHUS PA3TUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHMANbHYIO (GOpMYy TPEACTaBIEHUS OHOJIOTHYECKON
uHpOpMaLuu (CXeMbl, TpadUKH, TUarpaMMBbl, TaOIHILIBI, PUCYHKH U IPYTOe);

UCTIONIb30BaTh HAYYHBIH S3BIK B KadeCTBE CpPEACTBAa INPH paboTe C OHOIOTHYECKOMH
uHbopMaluell: MPUMEHITh XUMUYeckue, GU3NYecKue W MaTeMaTHUYeCKHe 3HAaKW U CHMBOJIBI,
¢opmMynbl, abOpeBHaTypy, HOMEHKJIATYpy, HCIOJb30BaTh M MpeoOpa3oBbIBATH 3HAKOBO-
CHUMBOJIMUYECKHE CPEJICTBA HATIISAHOCTH;

BJIAJCTh HABBIKAMU pACIO3HABaHUS M 3allUThl WHPOpPMANWH, HHHOPMAITMOHHON
0€30I1aCHOCTH JIMYHOCTH.

OBJiajieHNe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH el CTBUSIMU:

1) oOmenune:

OCYILIECTBIIATh KOMMYHHKAIIMK BO BceX cepax >KM3HM, aKTHBHO Y4acTBOBATh B TUAJIOTE
WIM JUCKYCCUU TIO CYLIECTBY 00cCyk/1aeMoil TeMbl (YMEHHE 3aJaBaTh BOIIPOCHI, BBICKA3bIBATh
CY>KICHHsI OTHOCUTEIIbHO BBINIOJHEHHs MpeajaraeMoil 3agaud, YYHTHIBATh HHTEPECHl U
COIJIACOBAHHOCTH MO3ULUHI IPYTUX YYaCTHUKOB JIHAJIOTa UM JUCKYCCHH);



pacro3HaBaTh HeBepOaJbHbIE CpEACTBA OOLICHHS, MOHUMATh 3HAUYEHUE COIMAIBbHBIX
3HAKOB, PEANOCHUIOK BOZHUKHOBEHHUSI KOH(PIIMKTHBIX CUTYallUi, YMETh CMIT4aTh KOH(QIUKTHI U
BECTH MIEPETOBOPHI,

BJIQ/IETh PA3UYHBIMU CIIOCOOAMU OOIEHUS W B3aMMOJCHCTBHS, MOHMMATh HaMepeHUs
JpPYTUX JIOAEH, MPOSIBIISATh YBAXHUTEIHHOE OTHOILIEHHE K COOECETHUKY U B KOPPEKTHOH (opme
(hopMyIHpPOBATH CBOU BO3PAKECHUS;

pa3BEPHYTO W JIOTHYHO H3JIAraTh CBOKO TOYKY 3PEHUS C HWCIOIB30BAHUEM SI3BIKOBBIX
CPEIICTB.

2) coBMeCTHas 1eSITeJIbHOCTh:

NOHUMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W MHAMBHIYaJbHOH pabOTHI MpPHU
pelieHny OMoJI0rnueckoi mpobsieMbl, 000CHOBBIBATH HEOOXOJUMOCTh IPUMEHEHHUS TPYTIOBBIX
(hopM B3aMMOJEICTBUS MPHU pEeUICHUH YUeOHOM 3a1au;

BBIOMpPATh TEMAaTUKy M METOJbl COBMECTHBIX JEHCTBUH C y4€TOM OOIIMX MHTEPECOB U
BO3MOXHOCTEH Ka)/I0T0 WieHa KOJUIEKTHBA,;

NPUHUMATH IIeTd COBMECTHOW JEATENbHOCTH, OPraHW30BHIBATH W KOOPIAMHHUPOBATH
NeicTBUS MO €€ JOCTH)KEHMIO: COCTaBISITh IUJIaH JACUCTBUI, paclpeneNiarTh pojid ¢ Y4ETOM
MHEHUH YYaCTHUKOB, 00CYKIaTh Pe3yIbTaThl COBMECTHON paboTHI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJAa U KaXKJOT0 YYaCTHHUKA KOMaH/bI B OOLIUIl pe3yibTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npejiaraTh HOBbIE MPOEKTHI, OLICHUBATh UAEHU C IMO3ULUU HOBU3HBI, OPUTHHAIBHOCTH,
NPaKTUYECKOH 3HAYUMOCTH;

OCYILECTBIIAT IMO3UTHBHOE CTPATETMYECKOE IOBEJCHHE B PA3JIMYHBIX CUTYalUsX,
IPOSIBJIATH TBOPYECTBO ¥ BOOOpaKEHHE, OBITh MHUIIMATHBHBIM.

OBiageHne YHMBEPCAJIbHBIMH PeryJJsiTUBHBIMU 1€fiCTBUAMM:

1) camoopranusanms:

UCTIONIb30BaTh OMOJOTMYECKUE 3HAHUS [UIS BBIABICHHS NpoOJeM W HUX pELIeHHS B
KU3HEHHBIX M YI€OHBIX CUTYaIHsX;

BbIOMpaTh HA OCHOBE OMOJOTMYECKHX 3HAHUI 1EIeBbIe U CMBICIOBBIE YCTAHOBKH B CBOMX
JeMCTBUAX M IMOCTYNKaX MO OTHOILIEHHIO K KMBOM HPUPOJAE, CBOEMY 370POBBIO U 37J0POBBIO
OKpY’KaIOIINX;

CaMOCTOSITENIbHO OCYIIECTBIIATH TO3HABATEIFHYIO JESTEIBHOCTh, BBISBISTH MPOOIIEMBI,
CTaBUTh W (GOPMYIUPOBATh COOCTBEHHBIC 3aJaud B OOpa30BATEIBHOW NEATCILHOCTH U
KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENIFHO COCTABIIATH IUIAH PeLIeHUs MpoOIeMbl ¢ YIETOM UMEIOIUXCS PEeCypPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U IIPEIOUTEHU;

JTaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacuupsTh paMK1 y4eOHOTo MpeIMeTa Ha OCHOBE JTUYHBIX MPEANOUYTEeHUH;

JienaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTD 3a PELICHHE;

OLICHUBATh MPHOOPETEHHBIN OIIBIT;

croco0CcTBOBaTh (HOPMHUPOBAHHIO U TIPOSBIICHUIO ITUPOKOU IPYIUIIUU B Pa3HBIX 00JIACTIX
3HAHUM, TOCTOSTHHO MOBBILIATH CBOM 00Pa30BATENbHBIN U KyJIbTYPHBIN YPOBEHbD.

2) CaMOKOHTPOJIb:

JIaBaTh OLEHKY HOBBIM CHUTYAIHsIM, BHOCHUTh KOPPEKTHBBI B IEATEIHHOCTH, OIECHHBATH
COOTBETCTBUE PE3YIbTATOB LEIISIM;



BJIJICTh HAaBBIKAMU I103HABATEIbLHON pe(IIEKCUU KaK OCO3HAHUS COBEPIIAEMBIX JeHCTBUI
Y MBICJIUTENIBHBIX MPOLIECCOB, UX PE3YIbTATOB U OCHOBaHMM, HCIIONB30BaTh NPUEMBI pediexcun
JUISL OLICHKU CUTYalluH, BBIOOpa BEPHOTO PELICHHUS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PEIICHHUS 10 UX CHWKEHUIO;

IPUHUMATh MOTHUBBI U ApIYMEHTBI JPYTUX IPU aHAJIW3€E PE3YJILTATOB EATEIbHOCTH;

3) npuHsTHE ce0s1 M APYTUX:

MIPUHUMATD ce0sl, TOHUMasi CBOU HEAOCTATKU U IOCTOMHCTBA;

IPUHAMATb MOTHUBBI U APIYMEHTBI JPYTHUX IPU aHAJIA3€E PE3YJIBTATOB AEATEIbHOCTH;

IpU3HABaTh CBOE MPaBO U MPaBO APYTUX Ha OIINOKH;

pa3BHUBATh CIIOCOOHOCTh MOHUMATh MUP C TTO3UIUH JIPYTOr0 YEJIOBEKA.
MNPEIMETHBIE PE3YJIBTATHI

[IpenMeTHbIe pe3yabTaThl OCBOEHUS cojepxaHus ydeOHoro mnpeamera «buomorus» Ha
yriIyOJIE€HHOM ypOBHE OPUEHTHPOBAHBI Ha obecrieueHue NpoQuiIbHOro 00ydeHus: 00yJyaromuxcs
O6uosnornu. OHM BKIIOYAIOT: crenupUYecKue sl OHONOTUM HAy4YHbIC 3HAHHS, YMEHUS W
CcrocoObl JEHCTBUII MO OCBOEHMIO, HMHTEPHpPETAlMU U MPeoOpa3OoBaHUIO 3HAHUM, BUIbI
JESTENIbHOCTH O TOJYYEHUIO HOBBIX 3HAHUN W MX MPUMEHEHHUIO B PAa3IMYHBIX Y4EeOHBIX, a
TaK)K€ B PEAIbHBIX )KM3HEHHBIX cUTyauusax. [IpeamerHbie pe3ysbTaThl IPEICTaBIECHbI 110 T01aM
U3Y4EHHUS.

[IpenmerHbie pe3yabTaThl OCBOEHMsI yueOHOro mnpeamera «buonorus» B 10 Knacce
JIOJKHBI OTPaKaTh:

c(OpPMHPOBAHHOCTh 3HAHUN O MECTE U POJIK OHMOJIOTHUH B CHCTEME €CTECTBEHHBIX HayK, B
(OpMHUPOBAHUN €CTECTBEHHO-HAYYHOW KapTHUHBI MHpa, B TO3HAHUM 3aKOHOB NPUPOABI U
pelieHny npodieM paloHaIbHOIO IPUPOIOTIOIL30BaHUS, O BKJIAJle POCCUMCKUX U 3apyOeKHbIX
y4EHBIX B pa3BUTHE OUOJIOTUH;

BJIaJICHUE CHCTEMOW OMOJIOTMYECKUX 3HaHUM, KOTOpas BKJIKOYAeT: OCHOBONOJArarolue
OuoJIOTHYEeCKHEe TEPMHHBI U TOHATUS (KHU3Hb, KJIETKA, OPraHW3M, METaboJIM3M, TOMEOCTas,
caMOperyJisilysl, CaMOBOCIIPOU3BEICHHE, HACIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE),
ouonornueckue Teopun (kimerounas Teopus 1. IlIBamma, M. IlIneiinena, P. Bupxosa,
XpOMOCOMHas Teopusi HacneacTBeHHocTH T. Moprana), yuenus (H. V. BaBunoBa — o neHTpax
MHOT000pa3usi U MPOUCXOXKIEHHUS KyJIbTYPHBIX pacTeHUil), 3aKOHbI (€AMHOOOpa3usi MOTOMKOB
NEPBOIO MOKOJIEHUS, pACIIETJICHHs, YUCTOTHI FraMeT, HE3aBUCUMOro HaciiefoBanus I'. Menaens,
TOMOJIOTUYECKHX PSIJAOB B HacleACcTBeHHOW u3MeHumBoct H. WM. BaBwioBa), TpUHIUIIBI
(KOMIIIIEMEHTapHOCTH);

BJIaJICHHE OCHOBHBIMH METO/IaMU HAY4YHOTO IO3HAHHS, UCIOIb3yEMbIX B OMOJIOTHYECKUX
MCCJICIOBAHUSX KUBBIX OOBEKTOB (OMUCaHUE, U3MEpPEHNe, HAOII0ICHUE, SKCTIEPUMEHT);

YMEHHE BBIACNATh CYIIECTBEHHbIE MPHU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U DYKApHUOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHM3MOB, B TOM uucie OakTepuid, rpuOOB, PacTECHUH,
YKUBOTHBIX U Y€JIOBEKA, CTPOEHUS OPTaHOB M CUCTEM OPraHOB PACTEHMM, )KMBOTHBIX, YEIOBEKA,
IPOLECCOB KU3HENEATEIbHOCTH, NPOTEKAIOIIUX B OpraHU3Max pacTeHUil, >KUBOTHBIX U
YeJI0BeKa, OMOJIOTHYECKUX MPOIIECCOB: OOMEHa BEMIECTB (MeTa00JIM3M), TIPEBPAIICHHS SHEPTHH,
Opo’keHHUs, aBTOTPO(GHOr0 U TeTepoTpOoPHOro TUIOB MUTAHUS, HOTOCHHTE3a U XEMOCHUHTE3a,
MHUTO3a, MeH03a, TaMeTOreHe3a, SMOPUOreHe3a, MOCTIMOPHUOHATIBHOTO Pa3BUTHS, PA3MHOKCHHS,
VHAMBUIyaJIbHOTO Ppa3BUTHUs OpraHu3Ma (OHTOr€He3a), B3aUMOJEWUCTBUS T'€HOB, IE€TEpO3HUCa,
HCKYCCTBEHHOT'O 0TOOpA;



YMEHHE YCTaHABIMBATh B3aMMOCBS3M MEXIY OPraHOMJAMH KIETKH U HX (YHKIHUSIMH,
CTPOCHHEM KJIETOK Pa3HbIX TKaHEH M UX (PYHKIUAMHU, MEXKAY OpTaHAMH M CUCTEMaMU OPTaHOB Y
pacTeHHIA, >KMBOTHBIX W 4YeJOBeKa M WX (QYHKIUAMH, MEXIy CHCTEMaMH OpPTaHOB M WX
GyHKIUSAMHU, MEXIy dTamamMu OOMEHa BEIECTB, dTalmaMu KJIETOYHOTO IUKIAa M YKU3HEHHBIX
[IUKJIOB OPraHuW3MOB, JTalaMd AMOPHUOHANBHOTO PpA3BUTHS, TEHOTUNIOM U (DEHOTHIIOM,
(eHOTHTIOM U (paKTOpaMU cpesibl OOUTaHHMS;

YMEHHE BBISIBISITH OTJIUYHUTEIbHBIC MPU3HAKH JKHBBIX CHCTEM, B TOM YHCIIC PACTCHHM,
KUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOLINE apryMEHThI, OMOIIOTHYECKYI0 TEPMUHOJIOTHIO U
CHUMBOJIMKY JJIS IOKa3aTeIbCTBA POACTBA OPTaHU3MOB Pa3HBIX CUCTEMATHYECKUX TPYTIIL;

YMEHHE pelaTh OWOJIOTUYECKHE 33a7a4yH, BBIIBIATH MPUYMHHO-CICICTBEHHBIC CBSI3U
MEXy HCCIEeIyeMbIMU OHOJOTMUYECKUMH TPOIECCAaMU U SIBICHUSMHM, JENaTh BBIBOABI U
MIPOTHO3bI HA OCHOBAHMH TOJTyYE€HHBIX PE3yJIbTaTOB;

YMEHHE BBINOJHATH JIAOOPATOPHBIE M TMPAKTHYECKHUE PabOThI, COONIONATh MpaBWiia MpU
pabote ¢ yueOHbIM U 1a00paTOPHBIM 000PYI0BaHUEM;

YMEHHE BBIIBUTaTh THUIOTE3bl, MPOBEPATh HUX HKCIEPUMEHTAJIbHBIMU CpPEICTBAMH,
(dhopMynupys 1eIb HCCIeA0BaHUs, aHATM3UPOBATH MMOJYYCHHBIE PE3yIbTaThl U JIENIaTh BBIBO/IBI,

YMEHHE Y4aCTBOBAaTh B Yy4eOHO-HCCIICIOBATEIBCKONW paboTe MO OMOJOTHU, DKOJIIOTUU H
MEIUIMHE, MMPOBOANMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOLIECTB, W IyOJIMYHO IPEICTABIISATH
MOJIyYEHHBIE PE3yJIbTAaThl HA YYCHUUYECKUX KOHPEPEHLINSAX;

YMEHHE OIICHHBAaTh JTUYECKUE aCIMeKThl COBPEMEHHBIX HCCIEAOBaHUNH B 00JacTu
OMOJIOTMM M MEIUIUHBI (KJIOHUPOBAaHHE, HCKYCCTBEHHOE OIUIOJOTBOPEHHUE, HAlpaBICHHOE
W3MEHEHHE TeHOMa M CO3[aHNe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBIISITh OCO3HAHHBIN BBIOOp Oyayiei npodeccuoHanbHON AeSITENbHOCTH B
obyactu OMOJIOTUH, MEIUIIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH, CEIBCKOTO X03HUCTBa, MUIIEBON
MPOMBINUICHHOCTH, YIIyOJsSTh IMO3HABATENbHBIM HWHTEPEC, HAMPABICHHBIH Ha OCO3HAHHBIN
BBEIOOpP COOTBETCTBYIOIIEH mpodeccud W TPOJOJDKEHHE OHOJOTMYECKOro 00pa3oBaHUs B
OpraHM3aIMsIX CpeIHero NpohecCUOHaILHOTO U BhICIIEr0 00pa3oBaHUsl.

[IpenmeTtHbie pe3ynabTaThl OCBOEeHMsI yueOHoro mpeamera «buonorus» B 11 Knacce
JIOJKHBI OTPAXKATh:

c(OPMHUPOBAHHOCTH 3HAHHUI O MECTE M POJI OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAyK, B
(hopMHUPOBaHUM COBPEMEHHOI €CTeCTBEHHO-HAy4YHOH KapTUHbI MHpa, B TMO3HAHUU 3aKOHOB
IPUPOJIBI U PEHICHUH DKOJIOTHMYECKUX MPOOJIeM YeIOBEUeCTBa, a TaKXKE B PEIICHUU BOIIPOCOB
paIMOHATIFHOTO TPHUPOAONONIB30BaHUsA, M B (OPMHUPOBAHUU I[IEHHOCTHOTO OTHOIICHHUS K
npupoze, OOMIECTBY, YENOBEKY, O BKJIAJE POCCHICKHX M 3apyOeKHBIX yUEHBIX-OMOJIIOTOB B
pa3BuTHE OMOJIOTUH;

yMEHHE BJIaJIeTh CHCTEMON OMONOTMYECKUX 3HAHUHM, KOTOpas BKIIOYAET OMpeAeNiCHUs U
MOHVMAaHHUE CYIIHOCTH OCHOBOMOJATAIONINX OHOJOTHYECKUX TEPMHHOB U TOHSATHH (BUI,
IKOCUCTeMa, Owmocdepa), Ouonoruveckue Teopuu (dBomronmonHas Teopus Y. Jlapsuna,
cuHTeTHuyeckass Teopus sBomonuu), yueHus (A. H. CeBeproBa — 0 myTsSX W HampaBiICHHSIX
sBomonnu, B.W. Bepranckoro — o 6uocdepe), 3akoHbI (TeHETHYECKOTO paBHOBecHs k. Xapau
u B. Baiinbepra, 3apoapimeBoro cxoactea K. M. bapa), mpaswia (munumyma HO. Jlubuxa,
9KOJIOTUYECKON MUpaMUIbl SHEPTHUH ), TU0TE3bI (runore3a «mupa PHK» V. I'unbepra);

YMEHHE BIAJIETh OCHOBHBIMM METOJAaMH HAy4YHOTO TIO3HAHMSI, MCIIOIb3yEMbIMU B
OMOJOTMYECKHX HCCIEAOBAHUAX JKUBBIX OOBEKTOB W HJKOCHUCTEM (OMHCAHHE, H3MEPEHHUE,



HaOJIr0/IeHUe, SKCIIEPUMEHT), CIIOCOOaMU BBISBJICHUS M OLIGHKH AHTPOINOTCHHBIX M3MEHEHHH B
pUPOJE;

YMEHHE BBIACTATh CYNIECTBEHHBIC NPU3HAKU: BHUJIOB, OHOTCOIICHO30B, IKOCHCTEM U
ouocdepsl, CTaOMIM3UPYIOUIET0, IBMXKYIIETO U pPa3pbIBAIOLIETO €CTECTBEHHOro 0TOOopa,
JJIONATPUUECKOTO U CUMIIATPUUYECKOTO BHI000pA30BaHMs, BIUSHUS JABWKYIIUX CUJI 3BOJIOIHUU
Ha TeHO(OH]| MOMYJISALUHN, TPUCTOCOOTICHHOCTH OPTraHU3MOB K cpelle OOMTaHUs, YepelOBaHUs
HaTpaBJICHUHN DBOJIOINN, KPYTOBOPOTA BEIIECTB U TIOTOKA YHEPTHH B IKOCUCTEMAX;

YMEHHE YCTAaHABIMBATh B3aMMOCBSI3M MEXAY IPOLIECCAMU 3BOJIONUH, ABIKYIIMMHU
CHJIaMH aHTpPONOTreHe3a, KOMIIOHEHTAaMH Pa3IMYHBIX HKOCHCTEM U MPUCHOCOOICHUSMH K HUM
OpTaHU3MOB;

YMEHHUE BBISIBIIATH OTIUYUTEIEHBIC MPU3HAKH )KUBBIX CHCTEM, MPUCIIOCOOICHHOCTh BUIOB
K cpene oOuTaHusi, aOMOTHYECKUX M OMOTHMYECKUX KOMIIOHEHTOB 3KOCHUCTEM, B3aUMOCBs3Ei
OpPTraHU3MOB B COOOIIECTBAX, AaHTPOIOT€HHBIX U3MEHEHHUH B 9KOCUCTEMAaxX CBOEIl MECTHOCTH;

YMEHHE HCIOJIB30BATh COOTBETCTBYIOUINE apryMEHThI, OMOIOTUYECKYIO0 TEPMUHOJIOTHIO U
CHUMBOJIMKY JUIS JIOKAa3aTEeIbCTBA POJICTBA OPTraHU3MOB pa3HBIX CHUCTEMATHYECKUX TPy,
B3aMMOCBSI3M OPraHU3MOB M Cpefbl OOUTaHUs, €AMHCTBA YEIOBEUYECKUX pac, HEOOXOIUMOCTH
COXpaHEHMsT MHOT000pa3usi BUJOB M 3KOCHUCTEM KaK YCJOBHUS COCYIIECTBOBAHUS MPUPOIBI U
YeJI0BEYECTBA,

YMEHHE pemiaTh OWOJIOTUYECKHE 3a7a4yH, BBIIBIATH MPUYMHHO-CICJCTBEHHBIC CBSI3U
MEXJy HCCIEeIyeMbIMU OHOJOTMYECKMMH MpOIeCCaMU U SIBICHUSMHM, JEJIaTh BBIBOABI U
IPOTHO3bl HA OCHOBAHUM MOJYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBINOJHATH JIAOOPATOPHBIE M MPAKTHYECKHUE PabOThI, COONIONATh MpaBWiia TpPU
pabote ¢ yueOHBIM U JTa0OPaTOPHBIM 00OPYAOBAHHUEM;

YMEHHE BBIIBUTaTh THUIIOTE3bl, TMPOBEPATh UX HKCIEPUMEHTAJIbHBIMU CpPEJICTBaMH,
(dhopMyIHpys LIeNb UCCIIE0BaHMsI, aHATU3UPOBATH MOJyYEHHbBIE Pe3yJIbTAaThl U I€TaTh BBIBOIbI;

YMEHHE Y4acCTBOBAaTh B Y4eOHO-HCCIIENOBATEIBCKONW paboTe Mo OMOJOTHU, DKOJIIOTUU H
MEIWIMHE, MMPOBOANMON Ha 0a3ze HIKONBHBIX HAYYHBIX OOLIECTB, W IMyOJIMYHO IPEICTABIISATH
MOJTyYEHHBIE Pe3yJIbTAaThl HA YYEHUUECKUX KOH(PEPEHIINSX;

YMEHHE OIICHMBATh THUIOTE3bl U TEOPUU O IMPOUCXOKICHUU JKU3HHU, 4YelloBeKa U
YeJIOBEYECKUX pac, O NMPUYMHAX, MOCIEACTBHIX M CHOco0ax MpeJoTBpaIleHHs] TI00aTbHBIX
U3MEHEHUH B Onocdepe;

YMEHHE OCYIIECTBIISITh OCO3HAHHBIN BBIOOp Oyayleit mpodeccuoHanbHON AeSITENFHOCTH B
o0jacTh  OWONOTHH, OKOJOTUH, TPHUPOAOIOIB30BAHUSA, MEIUIMHBI, OHWOTEXHOIOTHUH,
IICHXOJIOTHH, BETEPHUHAPHH, CEIBCKOTO XO3AWCTBAa, MHUILEBOW NMPOMBIIIICHHOCTH, YIIyOnaTh
[IO3HABATEJIbHbIII MHTEpEC, HANpaBJIEHHbIH Ha OCO3HAaHHBIMH BHIOOP COOTBETCTBYIOIIEH
npodeccun M MPOAOIKEHUE OHOJOTHYECKOTO0 O0Opa30oBaHUS B OpPraHU3AIUSAX CPETHETO
po(heCcCHOHANBFHOTO U BHICIIET0 00pa30BaHUsl.



TEMATHYECKOE IINTAHUPOBAHHME
10 KJIACC

Ne
n/n

HaumenoBanue
pa3aeyioB U TeM
NPOrpamMMbI

KoaunuecTBo 4acoB

Kont
POJIbHBIE
padoThI

Bcero

Ipax
THYeCKHUe
padoThI

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypcbl

buonorus xak HaykKa

JKusrie cuctemMsl U
UX U3yYECHHUE

buonorus xierku

0.5

XumMuueckas
OpraHu3aIus
KJIETKA

10 1

Crpoenue u
(GYHKIUU KIETKH

OOMEH BELIECTB U
peBpallecHue
SHEPIHUHU B KJIETKE

HacnencrBennas
uHpopmManus u
peanu3anus e€ B
KJIETKE

0.5

JKU3HEHHBIN 1IUKIT
KJIETKA

Crpoenue u

byHKIIN
OpraHUu3MOB

17 1

1.5

10

PaszmBoOXeHue u
pa3BuTHE
OpraHu3MOB

L.5

11

I'eneruka — Hayka o
HACJIEICTBEHHOCTH
Y U3MEHUYHUBOCTH
OpraHu3MOB

0.5

12

3aKOHOMepHOCTI/I
HaCJICACTBECHHOCTH

10 1




13 3aKOHOMEPHOCTH 6 ! !
W3MEHUYHUBOCTH
14 I'eneTuka yenoBeka 3 0.5
15 Cenekuus 4 )
OpraHU3MOB
buorexHonorus u
16 CHHTETHYCCKAS 4 1
OunoJorus
17 Pe3epBHOE Bpems 1
OBIIEE KOJIMYECTBO
YACOBIIO 102 10 13

ITPOTPAMME




11 KVIIACC

Ne
n/
n

HaumenoBanue
pa3aesioB u TeM
NMPOrpamMmmbl

KoaunuecTBo yacoB

Bcer
0

KoHnTpoabu
ble padoThbI

IMpakTnyeck
ue padoThbl

DJIEeKTPOHHbIE
(uu¢posbIe)
o0pa3oBaTesibH
ble pecypchl

3apoxaeHUe U
pa3BHTHE
9BOJIFOIMOHHBIX
IPEICTABICHUN B
Oroaoruu

Mukpo3BoIrOnHs
U €€ pe3yJIbTaThl

14

Maxkpo3Bonronust
U €€ pe3ysbTaThl

[Ipoucxoxnenue
Y Pa3BUTHE KU3HH
Ha 3eMiie

15

1.5

[Ipoucxoxnenue
YEJIOBEKA —
aHTPOIIOTEHE3

10

DKOJIOTHUS —
HaykKa o
B3aMMOOTHOIIEHU
X OpPraHU3MOB H
HaJOpraHu3MEeHH
BIX CUCTEM C
OKpyXKaroleun
cpenou

0.5

OpraHusmebl U
cpena oouTaHus

1.5

DKOJIOTHS BUIOB
Y TTONYJIALIAN

0.5

DKonorus
COOOIIIECTB.
DKOJIOTHYECKHUE
CHCTEMBI

12

0.5

10

buocdepa —




riio0aapHas

JKOCHCTEMA
Yenosek u
11 OKpY’KaroIas 6
cpena
12 Pe3epBHOE BpeMst 8
OBUIEE
KOJIMYECTBO
YACOB I10 102 73

[TPOI'PAMME




INOYPOYHOE IIVTAHUPOBAHUE

10 KITIACC
N Hara | Hara | I\3 DJIeKTPOHHbIE HU(PPOBHIE
. Tema ypoxka Teop daxr o0pa3oBaTejibHbIE
pecypchl
BHoI0rHs Kak KOMIIIEKCHAs 1.09 §1 brbsmorexa LIOK
1 HayKa 1 KaK 9acTh https://lesson.academy-
COBPEMEHHOTO0 00IIeCTBa content.myschool.edu.ru/06/10
2.09 §2 bubmmoreka [JOK
) }Kmfme CHCTEMBI M HX https://lesson.academy-
CBOMCTBA content.myschool.edu.ru/06/10
3.09 §3 bubnmnoreka [JOK
3 YpoBHeBasi OpraHu3aLus https://lesson.academy-
KUBBIX CUCTEM content.myschool.edu.ru/06/10
VlcTOpHS OTKPBITHS 1 5.09 §4 bubnuorexa [JOK
4 n3ydeHus kietku. Knerounas https://lesson.academy-
Teopust content.myschool.edu.ru/06/10
Meto1bl MONEKYIISIPHOM U 8.09 §5 bubnmnorexa [JOK
KJIETOYHOU OMOJIOTHH. https://lesson.academy-
[TpakTyeckas padora content.myschool.edu.ru/06/10
«HM3ydenne MeTo10B
5 KJIETOYHOU OMOJIOTHH
(xpomarorpadus,
anexTpodopes,
nuddepeHnraIbHOe
ueHtpudyruposanue, [TLP)»
9.09 §6 bubnmnoreka [JOK
6 XUMHYECKUN COCTAB KIETKU https://lesson.academy-
content.myschool.edu.ru/06/10
MHHepalbHEIe BEMECTBA 10.09 §7 bubmuoreka [JOK
7 KJIETKH, MX OMOJOorHYecKas https://lesson.academy-
ponb content.myschool.edu.ru/06/10
Oprannueckue BeniecTBa 12.09 §8 bubnmoreka [JOK
8 KIIETKA — OEJIKH. https://lesson.academy-

JlaGopaTtopHnas pabota



https://lesson.academy-content.myschool.edu.ru/06/10
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https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10

«O6Hapyx)eHHne 6eJIKOB ¢
MOMOIIBIO KaYeCTBEHHBIX

content.myschool.edu.ru/06/10

peaxkuuiny
15.09 §8 bubmuorexa [JOK
9 CaoiicTBa, K1accudukamus u https://lesson.academy-
yHKIIH GeKOB content.myschool.edu.ru/06/10
16.09 §9 bubnmoreka [IOK
10 Opranuyeckue BemecTsa https://lesson.academy-
KIICTKH — yTJICBOABI content.myschool.edu.ru/06/10
17.09 §10 bubmuoreka [JOK
11 OpraHnyeckne BenecTsa https://lesson.academy-
KICTKH — JIMITABI content.myschool.edu.ru/06/10
Hyxneunossie kucnotsl. JJHK | 19.09 §11 bubnuoreka [IOK
u PHK. JIaboparopHast pabota https://lesson.academy-
12 «HccnenoBanne HyKIEMHOBBIX content.myschool.edu.ru/06/10
KHCJIOT, BBIJICJICHHBIX U3
KJIETOK pa3JIU4HbIX
OpPraHHU3MOB»
Crpoenue u pyskiuu ATO. 22.09 §11 bubnmnoreka [JOK
Hpyrue https://lesson.academy-
13 Hykieo3uaTpudochater content.myschool.edu.ru/06/10
(HT®)
CexBenupoBanue JIHK. 23.09 §11 bubnuorexa [JOK
MeTobI TEHOMHKH, https://lesson.academy-
14 TPaHCKPUIITOMHUKHU, content.myschool.edu.ru/06/10
IIPOTEOMMKHU
KoHTpoasHast pa6oTa 1o 24.09 bu6muoreka [IOK
15 Teme «XHMHYecKast https://lesson.academy-
OpraHM3ALHS KIETKH content.myschool.edu.ru/06/10
MeToJIbl CTPYKTYpHOiA 26.09 §12 bubmuorexa [JOK
16 O6uonoruu . TUbl KIETOK. https://lesson.academy-
TIpoKapHoTHYECKas KIeTKa content.myschool.edu.ru/06/10
Crtpoenue 3ykapruoTHYECKOU 29.09 §13 bubnmnorexa [JOK
17 kierku. [Ipakruueckas pabota https://lesson.academy-
«HM3ydenue cBOWCTB content.myschool.edu.ru/06/10
KJIETOYHOU MEMOpaHbI»
18 [ToBepxHOCTHBIN anmapaT 30.09 §14 bubmuoreka [JOK



https://lesson.academy-content.myschool.edu.ru/06/10
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KJIETKU https://lesson.academy-
content.myschool.edu.ru/06/10
OnnomemOpaHHbBIC 1.10 §15 bubnuorexa [JOK
OPTaHOW/IBI KJIETKH. https://lesson.academy-
[IpakTuueckas pabora content.myschool.edu.ru/06/10
19 «M3yuenue 1BMKEHUS
LUTOIUIa3MbI B PACTUTEJIbHBIX
KJIETKaxX»
[TonyaBTOHOMHBIE Opranouisl | 3.10 §16 bubnmoreka [JOK
KJIETKU: MUTOXOHJIPUH, https://lesson.academy-
) wiactuel. JlabopaTopHas content.myschool.edu.ru/06/10
0 pabora «VccnenoBanue
IJIa3MOJIN3a U AEeTUIa3MOJIn3a
B PACTUTENBHBIX KIETKAX»
HemeMmOpaHHbIE OpraHOUIBI 6.10 §17 brbmorexa [IOK
21 xietku. CTpoenue u byHKIum https://lesson.academy-
spa content.myschool.edu.ru/06/10
KounTpoJbHas padoTa 1o 7.10 brbmorexa LIOK
oy Teme «CTpoenue u GpyHKIHH https://lesson.academy-
KITETKI content.myschool.edu.ru/06/10
CpaBHuTenbHas 8.10 §18 bu6mmoreka [IOK
XapaKTepUCTUKA KIETOK https://lesson.academy-
sykapuot. JlaboparopHas content.myschool.edu.ru/06/10
23 pabora «M3y4ueHne cTpoeHus
KJIETOK Pa3JIMYHBIX
OpraHU3MOB»
AccuMuianug u 10.10 §18 bu6nuoreka [IOK
JOUCCUMUIISIINSA — JIBE https://lesson.academy-
CTOPOHBI MeTa0onu3Ma. Turmbl content.myschool.edu.ru/06/10
oOMeHa BEIIEeCTB.
24 Jlaboparopuas pabota
«3y4ueHne KaTaIuTHIECKOM
aKTUBHOCTH (pepMeHTOB (Ha
MIpUMEPE AMUIIA3bI UITN
KaTaJias3bl)»
DepMEHTaTUBHBIN XapaKTep 13.10 §18 bubmuoreka [IOK
25 peakLuil KJIETOYHOTO https://lesson.academy-

metabonu3ma. JlabopatopHas
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pabota «M3yuenue
(bepMeHTaTUBHOTO
pacIleIieHusl IepoKcuia
BOJIOPOJIa B PACTUTENbHBIX U
KUBOTHBIX KJIETKaX»

content.myschool.edu.ru/06/10

14.10 §19 bubmuoreka [JOK
26 Besku-akTHBaTOphI 1 OCIKH- https://lesson.academy-
MHIHOUTOPBI content.myschool.edu.ru/06/10
15.10 §19 bubmmoreka [IOK
27 ABTOTPOGHBLI THII OOMCHA https://lesson.academy-
BCIICCTB content.myschool.edu.ru/06/10
17.10 §20 bubmmoreka [JOK
78 DOTOCHHTE3 https://lesson.academy-
content.myschool.edu.ru/06/10
Xemocunres. JlaboparopHas 20.10 §20 bubmmoreka [JOK
9 paborta «CpaBHeHHE https://lesson.academy-
poueccoB (pOTOCUHTE3A U content.myschool.edu.ru/06/10
XEMOCHHTE3a»
AHa3’pOoOHBIC OPTraHU3MBI. 21.10 §21 bubmuoteka [JOK
Buner 6poxenus. https://lesson.academy-
30 JIaboparopHas paboTa content.myschool.edu.ru/06/10
«CpaBHEHHE NIPOLIECCOB
OpOXXEHHS U IbIXaHHSD)
22.10 §21 bubanorexa [JOK
31 AdpoOHbBIE OPraHU3MBbl. DTalbl https://lesson.academy-
OHEPreTHYECKOro 0OMeHa content.myschool.edu.ru/06/10
DHeprus MeMOpaHHOTO 24.10 §22 bubnmnorexa [JOK
39 rpagueHTa npoToHoB. CHHTE3 https://lesson.academy-
AT®: pabota npoTOHHOM content.myschool.edu.ru/06/10
AT®-cunTassl
KonTpoabnas padora no 5.11 bubmuoreka [JOK
Teme «O0MeH BelecTs 1 https://lesson.academy-
33 npeBpanieHue YJHEPruu B content.myschool.edu.ru/06/10
KJIETKe»
Peaxiun Matpuunoro cunresa | /11 §23 Bubmuorexa LIOK
34 Tpanckpunuus — MaTpUYHBINA https://lesson.academy-

cunre3 PHK

content.myschool.edu.ru/06/10
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10.11 §23 bu6muoreka [IOK
35 TpaHCIAIHS 1 €& YTarbI https://lesson.academy-
content.myschool.edu.ru/06/10
KoaupoBanue aMMHOKHCIIOT. 1111 §24 brbmorexa LIOK
36 Poxw pubocom B GrocunTe3e https://lesson.academy-
GertKa content.myschool.edu.ru/06/10
12.11 §24 bubmmoreka LIOK
37 OpraHusanust reaoma y https://lesson.academy-
HPOKapHOT U SyKapuoT content.myschool.edu.ru/06/10
14.11 §25 bubmmorexa [JOK
38 MornekynspHbIe MEXaHH3MbI https://lesson.academy-
9KCIPECCHH I'CHOB Y 3yKapuoT content.myschool.edu.ru/06/10
Bupycel — HekneTouHbIE 17.11 §25 bubmmoreka [IOK
(OpPMBI KU3HH U OOTHTaTHBIC https://lesson.academy-
39 napasutsl. [IpakTuueckas content.myschool.edu.ru/06/10
paborta «Co3nanue Moaenn
BHpYyCa»
BupycHble 3a60eBaHus 18.11 §26 bubmuoteka [JOK
40 YETIOBEKa, KUBOTHBIX, https://lesson.academy-
pacreruii content.myschool.edu.ru/06/10
19.11 §26 bubmuorexa [JOK
41 Hanortexnonoruu B Ononoruu https://lesson.academy-
A MEIUINHE content.myschool.edu.ru/06/10
KountpoabHas padora no 21.11 bubnuoreka [IOK
TeMe «Hacaeacrsennas https://lesson.academy-
42
HHpopManus U peaau3anus content.myschool.edu.ru/06/10
€€ B KJIeTKe»
24.11 §27 bubmuoreka [JOK
43 JKu3HeHHBIN UKIT KIETKH https://lesson.academy-
Matpuunsiii cuntes JTHK content.myschool.edu.ru/06/10
Xpomocomsl. JTabopaTtopHast 25.11 §27 bubnmnoreka [JOK
44 pabota «M3y4ueHue XxpoMocoM https://lesson.academy-
HA TOTOBBIX content.myschool.edu.ru/06/10
MUKpOIIpenaparax»
45 JleneHne KJIeTKM — MHTO3 26.11 §28 bubmuoreka [JOK
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https://lesson.academy-
content.myschool.edu.ru/06/10

Tuns! knetok. Kapuokunez u | 27.11 §28 bubnnorexa [JOK
uuTokune3. JlaboparopHas https://lesson.academy-
46 pabora «HabmroneHne MmuTo3a content.myschool.edu.ru/06/10
B KJIETKaX KOHYMKA KOPEIIKa
Jyka (Ha TOTOBBIX
MUKpOTIpenaparax)»
28.11 §28 bubmmoreka [IOK
47 Perymnstus ;KU3HEHHOTO https://lesson.academy-
[IHKJIa KIETOK content.myschool.edu.ru/06/10
1.12 bu6nmmoreka [JOK
48 ITo1yrosoBasi KOHTPOILHAS https://lesson.academy-
pabora content.myschool.edu.ru/06/10
TKaHH pacTeHwuii. 2.12 §29 bu6mmoreka [IOK
49 JlaGoparopuas paboTa https://lesson.academy-
«V3yueHHe TKaHE# pacTCHHI content.myschool.edu.ru/06/10
TkaHu )KUBOTHBIX U YeioBeka. | 3.12 §29 bubmuoteka [JOK
50 JlaGopatopHas pabota https://lesson.academy-
«M3yuenue TkaHen content.myschool.edu.ru/06/10
JKUBOTHBIX)
Opranbl. CucTeMbl OpraHoB. 5.12 §30 bubnuorexa [JOK
51 JlaGopaTtopHnast pabota https://lesson.academy-
«H 3yueHne opraHos content.myschool.edu.ru/06/10
LIBETKOBOT'O PACTEHUS
8.12 §30 bu6muoreka [IOK
5 Omopa Tea OPraHm3MOB https://lesson.academy-
content.myschool.edu.ru/06/10
9.12 §31 bu6mmoreka [IOK
53 JIBIKEHUE OPraHH3MOB https://lesson.academy-
content.myschool.edu.ru/06/10
10.12 §32 bubmuoreka [JOK
54 TIHTaHHeE OPraHI3MOB https://lesson.academy-
content.myschool.edu.ru/06/10
55 IInTanue Mo3BOHOUYHBIX 12.12 §32 brbmorexa [IOK
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JKHNBOTHBIX.
HI/IIJ_IeBapI/ITeJ'IBHaH cucreMma

https://lesson.academy-
content.myschool.edu.ru/06/10

yeJI0BeKa
15.12 §33 bubnnorexa [JOK
56 JIbIXAHHE OPraHH3MOB https://lesson.academy-
content.myschool.edu.ru/06/10
16.12 §33 bubnmoreka [IOK
57 JIbIxaHue O3BOHOYHBIX https://lesson.academy-
JKMBOTHBIX U YCJIOBCKA content.myschool.edu.ru/06/10
17.12 §34 bu6mmoreka [IOK
58 Tpancropr BemecTs y https://lesson.academy-
OpraHu3MOB content.myschool.edu.ru/06/10
KpoBeHOCHas! CHCTEMA 19.12 §35 bubnuoreka [IOK
59 IMO3BOHOYHEIX KUBOTHBIX U https://lesson.academy-
N — content.myschool.edu.ru/06/10
22.12 §36 bubanorexa [JOK
60 BbiIC/ICHHE Y OPraHI3MOB https://lesson.academy-
content.myschool.edu.ru/06/10
§37 bubmuorexa [JOK
61 3aupHTa Y OpraHu3MOB https://lesson.academy-
content.myschool.edu.ru/06/10
§38 bubmuorexa [JOK
62 NMMyHHas cuctema yeaoBeka https://lesson.academy-
content.myschool.edu.ru/06/10
§39 bubnmoreka [JOK
63 PaznpaxxuMoCTh U perysiust https://lesson.academy-
Yy OpraHM3MoB content.myschool.edu.ru/06/10
I'ymopanbHas peryssius u §40 But6moreka [OK
64 SHIOKPHHHAS CHCTEMA https://lesson.academy-
KHBOTHEIX ¥ YCTOBEKA content.myschool.edu.ru/06/10
KouTtposanuas padora no bubmiorexa LIOK
65 Teme «CTpoeHne u ByHKIHH https://lesson.academy-

OPraHu3MoB)

content.myschool.edu.ru/06/10
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®OpPMBI Pa3MHOMKEHUS §41 bubnmorexa IIOK
66 opranmsmos. [TomoBoe https://lesson.academy-
Pa3MHOKEHHE content.myschool.edu.ru/06/10
§41 bubmuorexa [JOK
67 Meiios https://lesson.academy-
content.myschool.edu.ru/06/10
I'ameTorenes. O6pa3oBaHue u §42 bubmmoreka LIOK
pa3BUTHE MOJIOBBIX KIIETOK. https://lesson.academy-
Jlaboparopuas pabota content.myschool.edu.ru/06/10
68 «M3yuenue crpoeHus
MTOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparax»
§43 bubnnorexa [JOK
69 WuuBuyansHoe pa3BUTHE https://lesson.academy-
OpraHu3MOB — OHTOTCHE3 content.myschool.edu.ru/06/10
§43 bubnuorexa [JOK
70 3akaZika OPraHoB M TKaHEH https://lesson.academy-
M3 3apOJBIIICBBIX JINCTKOB content.myschool.edu.ru/06/10
Pocrt u pa3BuTHE KUBOTHBIX. §44 bubmuoreka [IOK
JlaGopatopHas pabota https://lesson.academy-
71 «BpIsBIEHNE IPU3HAKOB content.myschool.edu.ru/06/10
CXOJICTBA 3apOJIbIIIEH
MMO3BOHOYHBIX YKUBOTHBIX)
Pa3zmHoxeHue u pazButue §44 bubmuoreka [JOK
pactenuii. JlabopaTopHas https://lesson.academy-
72 pabora «CTpoeHHE OPraHOB content.myschool.edu.ru/06/10
Pa3MHOKEHHUS BBICIIUX
pacTeHun»
Konrtpoannas paéora 1o Bubnmorexa IIOK
73 Teme «PazMHOKeHHe H https://lesson.academy-
PA3BHTHE OPrAHU3MOBY content.myschool.edu.ru/06/10
OCHOBHbIE TOHSATHS U §45 bubnmnoreka [JOK
CHMBOJIBI TE€HETUKMU. https://lesson.academy-
74 JIaboparopHas paboTa content.myschool.edu.ru/06/10
«/Ipozoduna kak 00BEKT
T€HETUYECKUX MCCIICIOBAHUI»
75 3aKOHOMEPHOCTHU §45 bubmuoreka [JOK
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HaCJIeJIOBaHMsI TPH3HAKOB.
Mounorubpunnoe
ckpemuBanue. [Ipakruueckas
paborta "U3ydenHwue

PE3yJIbTATOB MOHOTHOPHTHOTO

CKpeIMBaHUA y 1po30dussr"

https://lesson.academy-
content.myschool.edu.ru/06/10

13.04 13.04 §46 bu6nmoreka [IOK
LuTonormyeckrue OCHOBEI https://] d
76 p ps://lesson.academy-
MOHOTMOPHIHOTO content.myschool.edu.ru/06/10
CKpELIMBaHUS
AHanmm3upytoiiee 15.04 §46 bubmmoreka [JOK
77 ckpemBanue. Henosnoe https://lesson.academy-
JIOMUHHAPOBAHHUE content.myschool.edu.ru/06/10
Jurubpuanoe ckpemupanue. | 16.04 | 15.04 | §47 bubnuoreka [JOK
78 HpaKTI/IquKaH paGOTa httDS://Iesson.academv-
«VI3yueHue pe3yIbTaToB content.myschool.edu.ru/06/10
UTHOPUIHOIO CKPELIUBAHUS
AHTHOPIA pett 20.04 §47 | bubmorexa LIOK
y 1p0o30(HITBD https://I d -
79 LlMTONOrMYECKnE OCHOBBI pe:/71es50N. acacemy
content.myschool.edu.ru/06/10
JTUTHOPUTHOTO CKPEITUBAHMS
22.04 | 16.04 | §48 bubmuoreka [IOK
30 https://lesson.academy-
Cueruiennoe Hacie/i0BaHue content.myschool.edu.ru/06/10
MPU3HAKOB
XpoMOCOMHasI TEOPHST 23.04 §48 bubmuorexa [JOK
81 HaCJIEeICTBEHHOCTH https://lesson.academy-
content.myschool.edu.ru/06/10
27.04 |20.04 | §49 bubnmnoreka [JOK
32 https://lesson.academy-
content.myschool.edu.ru/06/10
I'eneruka noia
T'enoTHII KaK Le10CTHAs 29.04 §49 | BuGmuorexa [OK
33 cucTemMa https://lesson.academy-
['eHeTnaecKuii KOHTPOIIb content.myschool.edu.ru/06/10
pa3BUTHUS pPaCTEHUH,
JKMBOTHBIX U YEJIOBEKA 30.04 §50 bubmorexa [IOK
84 https://lesson.academy-
content.myschool.edu.ru/06/10
85 KoHTpoJibHasi paGoTa 1o 4.05 22.04 bubmuorexa [JOK
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TeMe «3aKOHOMEPHOCTH

https://lesson.academy-

HACJEeICTBEHHOCTH» content.myschool.edu.ru/06/10
N3MeHYnBOCTb IPU3HAKOB. 6.05 23.04 | §51 bubnnorexa [JOK
36 Bunber n3MeHIHNBOCTH https://lesson.academy-
MoaudukannonHas content.myschool.edu.ru/06/10
H3MEHYHBOCTh
. 7.05 §51 bubnuoreka [IOK
Bapuanuonsslii pan u
BAPHAIEOHEAT KDHEAS https://lesson.academy-
JaGopatopHas pa 60Ta. content.myschool.edu.ru/06/10
«HccnenoBanme
87 3aKOHOMEPHOCTEN
MoAN(UKAITMOHHON
n3MeH4nBOCTH. [TocTpoeHue
BapHaIMOHHOIO pAJia U
BapHallMOHHON KPUBOW»
I'enoTunuueckas 13.05 | 27.04 | §52 bubnmnorexa [JOK
38 U3MEHYMBOCTb. https://lesson.academy-
KoMOunarusHas content.myschool.edu.ru/06/10
H3MEHYUBOCTH
M 14.05 §53 bu6mmorexa [IOK
yTallMOHHAsI ”3MEHYNBOCTb.
https://lesson.academy-
89 [IpakTuueckas pabora
content.myschool.edu.ru/06/10
«MyTtanuu y apo3oduiisl (Ha
TOTOBBIX MUKPOTIpEIapaTax)»
3aKOHOMEPHOCTH 20.05 |[29.04 |§54 bubmuorexa [JOK
90 MYTaLlMOHHOTO ITPOLECCa. https://lesson.academy-
DIUTCHEeTHKA U SIIUTCHOMUKA content.myschool.edu.ru/06/10
I'enerwnka yemoBeka.
21.05 §54 bubmuoreka [JOK
[TpakTrueckas padota
91 «COCTABIICHIC 1 ARATIHA https://lesson.academy-
N content.myschool.edu.ru/06/10
POAOCIOBHOM
KoHTpoasHast pa6oTa 1o 30.04 bubmuorexa [IOK
92 Teme «3aKOHOMEPHOCTH https://lesson.academy-
H3MEHUYHBOCTID content.myschool.edu.ru/06/10
MeToabsl METUITTHCKON 4.05 §55 bu6nmoreka [IOK
reHEeTUKH. 3HAUCHHE https://lesson.academy-
93 MEIUIIMHCKON I'€HEeTUKU B content.myschool.edu.ru/06/10

MPEIOTBPALICHUH U JICUCHUU
FEHETUYECKUX 3200 1eBaAHUM
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YCIO0BCKa

OcCHOBHbBIE IOHSITHS CEJICKIIUU. 6.05 §56 bubmmoreka [JOK
Jlaboparopuas pabora https://lesson.academy-
94 «HW3y4eHue copros content.myschool.edu.ru/06/10
KYJbTYpPHBIX PAaCTEHUU U
MIOPOJ JIOMAILHUX )KMBOTHBIX)
Metob! CENEKIIMOHHOMN 7.05 §57 bubnmnorexa [JOK
pabotsl. JIaboparopHas https://lesson.academy-
95 pabota «M3y4yeHne MeTo10B content.myschool.edu.ru/06/10
CEJICKLIUU PACTCHUIN»
JlocTrKeHus CeNeKIun 13.05 | §58 bu6mmoreka [IOK
9% pacTeHUH U KUBOTHBIX. https://lesson.academy-
[TpakTuueckas pabora content.myschool.edu.ru/06/10
«IIpuBuBKa pacTeHHID)
Coxpanenue, U3y4eHHue U 14.05 | §59 bubmmoreka [JOK
97 HCTIOJIb30BAHNE T€HETUUECKUX https://lesson.academy-
pecypcoB content.myschool.edu.ru/06/10
buotexHosorus kak Hayka u 20.05 | §60 bubmuoreka [JOK
OTpacilb MPOU3BOJCTRA. https://lesson.academy-
98 [TpakTHueckas paboTa content.myschool.edu.ru/06/10
«M3yueHue 0ObEKTOB
OMOTEXHOJIOTHI»
21.05 bubmuorexa [JOK
99 I'onoBast KOHTpOILHAS https://lesson.academy-
padora content.myschool.edu.ru/06/10
25.05 |25.05 | §61 bubnmnorexa [JOK
100 < https://lesson.academy-
POMOCOMHAA 1 TCHHAA content.myschool.edu.ru/06/10
HUHXXEHEPUSs
MenumacKkne 27.05 §62 bu6mmorexa [IOK
101 OMOTEXHOJIOTHH https://lesson.academy-
content.myschool.edu.ru/06/10
Pe3epBHbBIi yPOK. 27.05 bubmmorexa [JOK
102 TToBTOpeHHe, 060bIeHN e, https://lesson.academy-

cUCTeEMAaTHU3alUd 3HAHUN

content.myschool.edu.ru/06/10
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OBIIEE KOJIMYECTBO YACOB 110 | 102
ITPOI'PAMME
11 KJJACC
Ne aTa aTa /3 IJIeKTpOHHbIe MU(POBLIE
Tema ypoka A A s P i pp
n/n dakr | Teop oOpa3oBaTe/ibHbIE pecypchbl
| DBosouonHas Teopus U. §1 https://lesson.academy-
Tlapeua content.myschool.edu.ru/06/11
, JIBHIKYIIIHE CHITbI SBOTIOHH §2 https://lesson.academy-
B0 110 U. JlapuHy content.myschool.edu.ru/06/11
Bopnba 3a cymecTBoBanue, §3 https://lesson.academy-
3 €CTECTBCHHBIN U content.myschool.edu.ru/06/11
UCKYCCTBEHHBIN 0TOOP
4 DopMUPOBAHNE CUHTETHYECKON §4 https://lesson.academy-
TEOpHH HBOTIONHH content.myschool.edu.ru/06/11
OTanbl 3BOJIOIMOHHOTO §5 https://lesson.academy-
5 MpOoIIecca: MUKPOIBOJIIOLHUS U content.myschool.edu.ru/06/11
MaKpO3BOIIOLUS
6 [Momynsius — sneMeHTapHas §6 https://lesson.academy-
€IMHUIIA 3BOIIOUN content.myschool.edu.ru/06/11
3aK0H TeHETUYECKOTO §7 https://lesson.academy-
paBHoBecwus J[x. Xapau, B. content.myschool.edu.ru/06/11
. Baitn6epra. JlaboparopHas
paborta «BrisBieHHE
W3MEHUYUBOCTH Yy 0c00el 0THOTO
BUIA»
. SremenTapHbre hakTOpHI §8 https://lesson.academy-
SBONIOLAM content.myschool.edu.ru/06/11
. Addext ocroatens. Ibdext §9 https://lesson.academy-
Gy THIOUHOTO TOPJIBIIIIKA content.myschool.edu.ru/06/11
Murparuu. M3onsiun §10 https://lesson.academy-
10 MOITYJISAUI: Teorpadudeckas, content.myschool.edu.ru/06/11
onoornyeckas
EcrecTRenmbIi 0T60p — §11 https://lesson.academy-
11 content.myschool.edu.ru/06/11

HaIpaBJISIOMUA GakTop
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OBOJIOINHA

§12 https://lesson.academy-

12 Homnosoit ot60p content.myschool.edu.ru/06/11
[IpucnocobneHHOCTH §13 https://lesson.academy-
OpPTraHU3MOB KaK pe3yJbTar content.myschool.edu.ru/06/11
MUKPOIBOJTIOIHH.

13 JlabopaTtopHnast pabota
«M3yuenue apomopho30B U
WUJIMOAJIANTAlUK Y pACTEHUN U
KHUBOTHBIX)»

[Ipumeps! npucnocobsieHuit y §14 https://lesson.academy-
OpraHu3MoB: MOpP(OJIOTHYECKHE, content.myschool.edu.ru/06/11
(bu3noIorNUecKue,

OHMOXHMMHYECKUE,

14 noBeneH4yeckue. JlaboparopHas
pabora «IIpucnocobnenus
OpPTraHU3MOB U UX
OTHOCHUTEJIbHAS
1enecoo0pa3HoCTb»

Bun, ero kpurepun u §15 https://lesson.academy-

L5 cTpykTypa. JlabopaTopHas content.myschool.edu.ru/06/11
pabora «CpaBHEHHE BUIOB 110
MOP(OIOTHIECCKOMY KPHUTEPHUIO»

§16 https://lesson.academy-

16 Crpykrypa Buza content.myschool.edu.ru/06/11

- BHI006pa30BaHIE KaK §17 https://lesson.academy-
PE3YITBTAT MHKPODBOOIIH content.myschool.edu.ru/06/11

jg | CPASb MHKpOOBOMOIIH I i %1%@06/1 1
AMHUIEMHUOIOTHA : s
KonTpoabnas pa6ora no reme

19 «MHuKkpo3BoIOLMS H eé
pe3yabTaThD»

Maxpo3BOJIOIHSL. §19 https://lesson.academy-

20 [TaneoHTOMIOTHYECKUE METOIBI content.myschool.edu.ru/06/11
H3YYCHUS SBOJTIOIIUU

)1 buoreorpaduyeckre METOIbI §20 https://lesson.academy-

HU3YyYCHHUS DBOJTIOINHU
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content.myschool.edu.ru/06/11

DOMOpHOJIOTHYECKUE U §21 https://lesson.academy-

” CpaBHHUTEIHHO- content.myschool.edu.ru/06/11
MOP(hOJIOTHUECKUE METOIBI
M3YYCHUS IBOJTIOLIUU
KonTtpoubnas pa6ora no reme

23 «MaxkposBoJironus u eé
pe3yJbTaThD»

MonekyIsipHO-TeHETHUECKHE, §22 https://lesson.academy-

24 OMOXUMHUYECKHE H content.myschool.edu.ru/06/11
MaTeMAaTUYECKUE METO/IbI
W3YYCHUS IBOJTIOLIUU
OG1iIHe 3aKOHOMEpHOCTH §23 https://lesson.academy-

25 SBONIOLAM content.myschool.edu.ru/06/11
AnanTuBHAS paUarvsl. §24 https://lesson.academy-

26 HepaBHomepHOCTH TEMIIOB content.myschool.edu.ru/06/11
IBOJTIOIIHH
Hayunbie runoTe3bl §25 https://lesson.academy-

27 MIPOUCXOXKACHUS KU3HU Ha content.myschool.edu.ru/06/11
3emuie
JloHay4HBIE MPEACTABIEHUS O §26 https://lesson.academy-

28 3P OV ICHUH HKH3HI content.myschool.edu.ru/06/11
OCHOBHBI® STAIIbI §27 https://lesson.academy-

29 HEOPTAHHYECKOi IBOTIOHH content.myschool.edu.ru/06/11

§28 https://lesson.academy-

30 I'nnoressl 3apOXKACHUS KI3HH content.myschool.edu.ru/06/11
Hctopus 3emian u MeTOAbI €€ §29 https://lesson.academy-
nzydenus. JlabopatopHas content.myschool.edu.ru/06/11

31 pabora «3yuenue u onvcanue
HCKOIaeMBIX OCTATKOB JPEBHHUX
OpPTaHU3MOBY
| P §30 https://lesson.academy-

32 OPTaHHHUeCKOi YBOTIOHH content.myschool.edu.ru/06/11

§31 https://lesson.academy-
33 OBOJIIOLNS DYKaPHOT content.myschool.edu.ru/06/11
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OCHOBHBIE 3Tallbl HBOJIOLIH §32 https://lesson.academy-
pacTUTENILHOTO MUpA. content.myschool.edu.ru/06/11

34 [IpakTuyeckas pabora
«M3ydyenne ocobeHHOCTEH
CTPOEHUS PACTCHUH Pa3HbIX
OT/ICIIOB
OCHOBHBIE 3TaIlbl BOJIOIHN §33 https://lesson.academy-

35 JKHBOTHOTO MHDa content.myschool.edu.ru/06/11
DBOJIOLMS )KUBOTHBIX. §34 https://lesson.academy-
[IpakTrueckas pabota content.myschool.edu.ru/06/11

36 «M3ydyeHune ocobeHHOCTEN
CTPOCHUS TIO3BOHOYHBIX
KHUBOTHBIX)»

PasBHTHE HKI3HM Ha 3eMIIe 1o §35 https://lesson.academy-

37 SPAM H MEPHOIAM content.myschool.edu.ru/06/11
MaccoBbie BBIMUPAHUS — §36 https://lesson.academy-

38 9KOJIOTUYECKHUE KPU3UCHI content.myschool.edu.ru/06/11
MPOIILIIOTO
CoBpeMEHHBIN IKOJIOTUYECKU I §37 https://lesson.academy-

39 KPH3HC, €0 0COBCHHOCTH content.myschool.edu.ru/06/11
KonTpoabHnas paGora no reme

40 «IIpouncxoxxkaenue U pasBuTHE
JKM3HU Ha 3emJie»

CoBpeMeHHas cucTeMa §38 https://lesson.academy-

41 OPraHIYECKOrO MHpPA content.myschool.edu.ru/06/11
OCHOBHBIE CHCTEMATHIECKIE §39 https://lesson.academy-

42 IPYIIIB! OPrAHH3MOB content.myschool.edu.ru/06/11
AHTPOTONOTHS — HAYKA O §40 https://lesson.academy-

43 qeIIOBEKE content.myschool.edu.ru/06/11
PasBHTHE PEICTABICHIT 0 §41 https://lesson.academy-

44 MPOHCXOMICHHH TE0BEKA content.myschool.edu.ru/06/11
MecTo yenoBeka B CUCTEME §42 https://lesson.academy-

45 OpPTaHHYECKOTO MUPA. content.myschool.edu.ru/06/11

JlabopaTtopHnast pabota
«M3ydenune ocobeHHOCTEH
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CTPOCHUS CKEJICTA YCIIOBCKA,
CBsA3aHHBIX C

MPSIMOXOKICHHEM)
TIBHDKYTIHE CHITBI §43 https://lesson.academy-

46 aHTpOMOTreHe3a content.myschool.edu.ru/06/11
CooTHoIICHHE OMOJIOTHYECKUX U §44 https://lesson.academy-

47 COIMATBHBIX (haKTOPOB B content.myschool.edu.ru/06/11
AHTPOTIOTCHE3e
OCHOBHBIC CTAIUH §45 https://lesson.academy-

48 aHTpOMOTeHe3a content.myschool.edu.ru/06/11
[a/IcOreHeTHKA 1 §46 https://lesson.academy-

49 ATICOrCHOMMUKA content.myschool.edu.ru/06/11
DBOITIONHS COBPEMEHHOTO §47 https://lesson.academy-

50 qeNOBEKA content.myschool.edu.ru/06/11
UYenoBeueckue pachl. §48 https://lesson.academy-

51 [IpakTrueckas pabota content.myschool.edu.ru/06/11
«3yueHue 3KOIOTUIECKIX
ajanTanuil 4YeJIOBEKa
MeK THCIHILTHHAPHBIE METOJBI §49 https://lesson.academy-

52 AHTPOTONOTHI content.myschool.edu.ru/06/11
KonTtpoubnas paGora no reme

53 «IIpoucxoxaeHne 4eja0BeKa —
AHTPOMOTeHEe3»
3apOrKIICHHE U pasBHTHE §50 https://lesson.academy-

54 SKOTOTHH content.myschool.edu.ru/06/11
MeToabl KOOI UH. §51 https://lesson.academy-

55 JlaGopaTopHas pabota content.myschool.edu.ru/06/11
«3yyenune meTo0B
3KOJIOTUYECKUX UCCIIEN0BAHUI)
KonTtpoubHnas pabora no teme

6 «IKOJIOTUsl — HAYKA 0

3 B3aHMOOTHOIIEHUSIX
OpraHu3MOB»
3HAYCHHE SKOTOIMIECKIX §52 https://lesson.academy-

57 content.myschool.edu.ru/06/11

3HAHHUI JJISA 4€JIOBCKaA
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§53

https://lesson.academy-

58 Oxonorndeckue GaKTopsl content.myschool.edu.ru/06/11
Abuotnueckue (axropsl. Cer §54 https://lesson.academy-
KaK 9KOJIOTHYECKUHN (aKTop. content.myschool.edu.ru/06/11
59 JlaboparopHas pabota
«BprIsiBICHNE TIPUCTIOCOOICHUI
OpPTraHU3MOB K BIUSTHHIO CBETa»
AluoTtndeckue (HakTopsl. §55 https://lesson.academy-
TemmnepaTypa kak content.myschool.edu.ru/06/11
IKOJIOTUYECKUHN (aKTop.
60 JlaGoparopHas paboTa
«BpoIsiBICHUE TIPUCTIOCOOICHUT
OpPraHU3MOB K BIUSTHHIO
TEMIIepaTyPhi»
AluoTtndeckue (HakTopsl. §56 https://lesson.academy-
BraxHoCTh Kak 9KOJIOTMYECKHi content.myschool.edu.ru/06/11
61 (daxTop. JlaboparopHas pabora
«AHaTOMUYECKHUE 0OCOOECHHOCTH
pacTeHuil U3 pa3HbIX MECT
oOuTaHUS»
§57 https://lesson.academy-
62 Cperpt 0OUTaHNS OPraHU3MOB content.myschool.edu.ru/06/11
§58 https://lesson.academy-
63 buonoruueckue putme content.myschool.edu.ru/06/11
o Kusuenmsie hopMbI §59 https://lesson.academy-
OPraHI3MOB content.myschool.edu.ru/06/11
§60 https://lesson.academy-
65 brorundeckue hakTopsl content.myschool.edu.ru/06/11
3HayeHrne OMOTUYECKHIX §61 https://lesson.academy-
66 B3aMMOJICHCTBHIM JISI content.myschool.edu.ru/06/11
CYIIECTBOBAHHMSI OPTaHU3MOB B
cpene oouTaHus
o DKOTOIHICCKIIE §62 https://lesson.academy-
XAPAKTEPHCTHKH TOMY IS content.myschool.edu.ru/06/11
68 KonTpoabHas pa6ora o reme

«Opranusmsl 1 cpega
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oouTaHu»

OcHOBHBIE TIOKA3aTENIH §63 https://lesson.academy-

69 MOTYJISIUU: YUCIICHHOCTb, content.myschool.edu.ru/06/11
IUIOTHOCTh, BO3PACTHAS U
0JIOBAsI CTPYKTYpa
OcHOBHBIE TIOKA3aTeNn §64 https://lesson.academy-

70 TTOMYJISIIIH: POXKIAEMOCTb, content.myschool.edu.ru/06/11
MPUPOCT, TEMII POCTa,
CMEPTHOCTh, MUTPAIIUU
SKONOrHYECKas CTPYKTYpa §65 https://lesson.academy-

71 Oy ISIHH content.myschool.edu.ru/06/11
JMHAMUKA TTOTTYJIAIIN H €& §66 https://lesson.academy-

72 perynsims content.myschool.edu.ru/06/11
KpuBbie pocta 9nciieHHOCTH §67 https://lesson.academy-

73 nomysinun. Kpussie content.myschool.edu.ru/06/11
BBDKHUBAHUS
DKOJIOTHYECKasT HUIIIA BHAA. §68 https://lesson.academy-

74 JlaGopaTopHas pabota content.myschool.edu.ru/06/11
«[IpucrocobneHust ceMsH
pacTeHuil K pacceICHUIO»

§69 https://lesson.academy-

75 Buy xak cucrema nomy isnui content.myschool.edu.ru/06/11
3aKOHOMEPHOCTH MOBEICHHS 1 §70 https://lesson.academy-

76 MUTPaIHii KHBOTHBIX content.myschool.edu.ru/06/11
CoOBIIECTRBO OPraHI3MOB — §71 https://lesson.academy-

77 GHOLEHO3 content.myschool.edu.ru/06/11
DKOCHCTEMA KAK OTKPBITAS §72 https://lesson.academy-

78 J— content.myschool.edu.ru/06/11
KonTtpoJubnas paéora no reme

79 «IKO0JIOTUSI BUJIOB U
MONyJIsI LMDy
KpyroBOpOT BEMIECTR H TTOTOK §73 https://lesson.academy-

80 SHEPIHH B IKOCHCTEME content.myschool.edu.ru/06/11

81 OcHOBHBIE TIOKA3aTeNn §74 https://lesson.academy-

9KOCHUCTEMbI
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8§75 https://lesson.academy-

82 OKOJIOrM4eCKHE MUPAMHJIBI content.myschool.edu.ru/06/11
23 W3menenus cooOIiecTs — §76 %@06/1 |
CYKIIECCUH : —

[IpupoHbIE S5KOCUCTEMBI. §77 https://lesson.academy-
84 DKOCHUCTEMBI 03€p U PEK. content.myschool.edu.ru/06/11
DKOCHCTEMBI MOPEH U OKEaHOB
[IpupoaHbIe S5KOCUCTEMBI. §78 https://lesson.academy-
85 DKOCHUCTEMBI TYHIP, JIECOB, content.myschool.edu.ru/06/11
CTeneH, MyCThIHb
KonTpoabHasi padora nmo reme
86 «buocdepa — riodaabHas
IKOCHCTEMA)
§79 https://lesson.academy-
87 AHTPOIIOTCHHBIC IKOCHCTEMBI content.myschool.edu.ru/06/11
YpOoskocucTeMBl. §80 https://lesson.academy-
28 [IpakTuyeckas pabora content.myschool.edu.ru/06/11
«3ydyenue u onucanue
ypOOIKOCUCTEMBI»
3aKOHOMEPHOCTH §81 https://lesson.academy-
29 (hopMHUpPOBaHKS OCHOBHBIX content.myschool.edu.ru/06/11
B3aUMOJICUCTBUI OPraHU3MOB B
IKOCUCTEMAX
MexaHu3MBbl BO3ACHCTBUS §82 https://lesson.academy-
3arpsi3HEHUH pa3HBIX TUTIOB HA content.myschool.edu.ru/06/11
90 CyOOpTraHN3MEHHOM,
OpPraHU3MEHHOM,
MOITYJIAIUOHHOM U
KOCHCTEMHOM YPOBHSIX
o1 Brocthepa — obmerianeTapuas §83 https://lesson.academy-
0GomouKa 3eMIm content.myschool.edu.ru/06/11
Vuenne B. . BepHajckoro o §84 https://lesson.academy-
92 Grochepe content.myschool.edu.ru/06/11
93 3aKOHOMEPHOCTHU §85 https://lesson.academy-

CyLIeCTBOBaHMS OHOChepsI
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o4 KpyroBOpoTH BEMIECT H §86 https://lesson.academy-
6HOTEOXMMATECKAS [HKIIE] content.myschool.edu.ru/06/11
o5 30HATBHOCTD GHOCHEPEL. §87 https://lesson.academy-
OCHOBHBIEC GHOMSBI CYIITH content.myschool.edu.ru/06/11
§88 https://lesson.academy-
96 YcroitanBocTs Grochepst content.myschool.edu.ru/06/11
DKOJIOTMYECKUE KPU3ZHUCHI U X §89 https://lesson.academy-
97 NPHUHHBL content.myschool.edu.ru/06/11
WTOroBast KOHTPOIBHAS https://lesson.academy-
98 paGora content.myschool.edu.ru/06/11
99 AHTpOTIOTEHHOE BO3/ICHCTBHE Ha §90 https://lesson.academy-
PACTHTEBHBIH H HKHBOTHBI MHD content.myschool.edu.ru/06/11
§91 https://lesson.academy-
100 Oxpana npupo/Ip content.myschool.edu.ru/06/11
OCHOBHBIE TPUHITUIIBI §92 https://lesson.academy-
101 YCTOWYHBOTO Pa3BUTHS content.myschool.edu.ru/06/11
YeJIoBeYeCTBA U MIPUPOJIBI
PanmonansHoe §93 https://lesson.academy-
102 MIPUPOJIOTIONBE30BAHHE U content.myschool.edu.ru/06/11

COXpaHEHHE OMOJIOTHIECKOTO
pazHooOpa3zus 3emin

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102
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IMPOBEPAEMBIE HA EI'D 11O BUOJIOI'MU TPEBOBAHUSA K PE3YJIbTATAM
OCBOEHHA OCHOBHOM OBPA3OBATEJIBHOM MPOT'PAMMBI CPEJTHET' O
OBHIET'O OBPA3OBAHUA

Kon
NMpoBepPsieMoro
TpedoBaHMS

IIpoBepsiemble TPeGOBaHMS K MPeAMETHBIM Pe3yJibTATAM OCBOEHUS
OCHOBHO# 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 001ero
oOpa3oBaHus

CdhopmupoBaHHOCTh 3HAHUH O MECTe U POJH OUOJIOTUU B CHCTEME
€CTECTBEHHBIX HayK, B dbopMupoBaHUU COBpPEMEHHOM
€CTeCTBEHHOHAYYHOH KapTHHBI MUPA, B MO3HAHUU 3aKOHOB MPUPOJIBI U
PEIICHNH KU3HEHHO BAXKHBIX CONUATBHO-ITHUECKUX, SJKOHOMHYCCKHX,
AKOJIOTHYECKUX TPOOIIEM YeIIOBEUECTBA, 4 TAKXKE B PEIICHUU BOTIPOCOB
paIoHaIbHOTO MPUPOIONIONB30BaHuUs, B POPMUPOBAHUN [IEHHOCTHOTO
OTHOIIEHHSI K TIPUPOJIe, OOIIECTBY, YEJIOBEKY; O BKIIAJE POCCHHUCKUX U

3apyOeKHBIX YUEHBIX — OMOJIOTOB B pa3BUTHE OUOIOTUHU

Brnanenue cuctemoii 3HaHWNA 00 OCHOBHBIX METOJAaX HAYYHOTO
MO3HAHUS, UCIIOIB3YEMBIX B OHMOJIOTHUECKUX HWCCIICOBAHMIX >KHUBBIX
OOBEKTOB M OJKOCHUCTEM (OMUCaHHWe, W3MEpEHUe, MPOBEACHUE
HaOMIOZIcHUH); CcrocoO0aMH BBISBICHUS M OIICHKH aHTPOTIOTEHHBIX
W3MEHEHUH B PUPOJE.

YMeHHe BbIABUTATh THIOTE3bI, MPOBEPSATH MX IKCIEPUMEHTATHLHBIMU
cpencTBamu, (opMmynHpys 1eJdb HCCIENOBAaHUS, aHAJIM3UPOBATH
MOJTyYEHHBIC PE3YJIbTAThI U JI€7aTh BHIBOIBI.

BrisBieHre 3aBUCHMMOCTH MEXIY HCCICIyEeMBIMH BEITHYMHAMM,
O0BSICHEHHE TIOJTYYEHHBIX PE3yJIbTaTOB B (POPMYIUPOBAHNE BHIBOJIOB C

HCIOJIb30BAHUEM HAYYHBIX HOHHTHﬁ, TeOpI/Iﬁ 1 3aKOHOB

YMeHue BiazeTb CHCTEMOW OMOJIOTMUECKMX 3HAHHM, KOTopas
BKJIFOUAET: OCHOBOIIOJIATAOIINE OWOJIOTUUECKUE TEPMHUHBI M TOHSTHUS
(KM3Hb, KJIETKa, TKaHb, OpraH, OPraHu3M, BH[, MOMYJSIHs, SKOCHCTEMA,
owuorieno3, 6mocdepa; MeTaboONIHM3M, TOMEOCTa3, KICTOYHBI WMMYHHUTET,
OuocuHTe3 Oenka, OWONONMMEpBI, JHCKPETHOCTh, CAMOPETYJILIHA,
CaMOBOCIPOU3BEICHHE, HaCJIe/ICTBEHHOCTb, M3MEHYUBOCTb,
HHEPro3aBUCHUMOCTb, POCT U Pa3BUTHE);

Ouonoruueckue Teopuu: kiuerouHas Tteopuss T. IlIBanna, M.
[MIneitnena, P. BupxoBa; KiIOHaIBHO-CEIEKTUBHOIO MMMyHHUTEeTa II.
Opnux, .M. MeyHnnkoBa, XpOMOCOMHasi TEOpUsl HACJIeACTBEHHOCTH T.
Moprana, 3akoH 3apopsimieBoro cxoactsa K. bapa, sBosronuoHHas
teopuss Y. JlapBuHa, CHHTETHYECKass TEOPUsS DBOJIOLMH, TEOPHS

antpornoreHe3a Y. Jlapsuna; teopusi Ouoreoneno3a B.H. Cykauépa,




yuenue H.M. BaBuioBa o 1mieHTpax MHOrooOpasusi U MpOUCXOKICHUS
KyJIbTypHbIX pactenuid, ydenne A.H. CemeproBa o0 myTsix u
HapaBlIeHUAX dBONIONNH, yueHue B.W. Bepraackoro — o 6uocdepe);
3aKOHBI (€IUHO00pa3us MOTOMKOB IEPBOr0 MOKOJICHUS, PACILCIICHUS
IIPU3HAKOB, HE3aBUCUMOrO Hacie[oBaHusa Mpu3zHakoB [. Mennens;
CLIEIUIEHHOIO HACJEI0BAaHUSl INPU3HAKOB U HApyIIEHUs CLEIUICHUs
reHoB T. MopraHa, TOMOJIOTMYECKUX pSAJOB B HACJIEICTBEHHOU
m3menunBoctu H.M. BaBunoBa; reHernueckoro paBHoBecus JIx.
Xapmu u B. BaiinGepra; 3apoasimeBoro cxonactsa K. bapa;
ouorenernyeckuit 3akoH J. ['exkens, . Mioepa);

MPUHIIUIIBI (YUCTOTHI TAMET, KOMIIEMEHTAPHOCTH);

npaBuia (MuHUMYyMa FO. JInOuxa, SKOJOTHMYECKOW MUpPaAMUILI YUCE,
OMOMAacChl U YHEPTUH);

runote3bl (koarepBatHoit AWM. Omnapuna, mepBuuHOro OynmboHa JIK.

Xonneitna, mukpocgep C. okca, pudozuma T. Yek)

VYMmenue peuiatb IMOUCKOBLIC OMOJIOTHYECKUe 3a4a4l, BBIABIIATH
MPUYIUHHO-CJICACTBCHHLIC CBiA3HU MCIKOY HCCIICAYCMbIMU
OHOJIOrMYECKUMHU 06’BGKTaMI/I, npoueccaMm MW ABJIICHUAMU; OCJIATh
BBIBO/JIbI M IIPOTHO3bI HA OCHOBAHWHU ITOJTYUYCHHBIX PE3YJILTATOB,

COCTaBJISATb I'CHOTHIIMYCCKHUC CXCEMbI CKPCIIUMBAHHA I PA3HbBIX THUIIOB
HACJICIOBAHMA IIPU3HAKOB Y OpPraHU3MOB, COCTABJIATHL CXCMbI IICPEHOCA

BCHICCTB U DOHEPI'UKU B 9KOCUCTEMAX (HGHH IIUTaHWA, ITUIICBBIC CeTI/I)

VMeHHe YCTaHABIMBAaTh B3aUMOCBSI3H  MEXAy CTPOCHHEM U
(GYHKIHSMU: OPTaHOWIOB, KJIETOK pAa3HBIX TKaHEW, OpraHaMu W
CHCTEMaMH OpraHOB y PpAcTEHUH, JKUBOTHBIX W YEJOBEKa; MEXIy
JTaraMu OOMEeHa BEIIECTB; ITalaMU KJIETOYHOIO IIMKJIA U )KU3HEHHBIX
IIMKJIOB OPTaHW3MOB; 3TallaMi YMOPHOHAIFHOTO PAa3BUTHSL; TCHOTHIIOM
u  ¢eHoTunoMm, ¢eHotunoM U (paKTopaMu Cpeabl  OOWTaHWS,
nporeccaMy  ABOJIONMM; JABIKYLIIMMH CHJIAMH  aHTPOIIOTCHE3a;
KOMITOHEHTaMH Pa3IMYHBIX SKOCHCTEM M TPHCIOCOONCHUSIMU K HHUM

OpPraHu3MOB

YMeHue BBIACNATH CyIIeCTBEHHBIE TPU3HAKHU:

CTPOEHHUS BUPYCOB, KJIETOK MPOKAPUOT U IYKAPHOT; OTHOKIECTOUYHBIX U
MHOTOKJICTOYHBIX OPTaHW3MOB, BHJIOB, OMOTEOIICHO30B, YKOCUCTEM H
Oouocdepsl; CTPOCHUS OPraHoB U CHUCTEM OpPraHOB PACTEHHH,
’KUBOTHBIX, Y€JIOBEKa; MPOLIECCOB KU3HEEATEIBHOCTH, TPOTEKAIOIIUX
B OpraHM3Max pAaCcTCHWUM, >KMUBOTHBIX W YEJIOBEKA; OMOJOTHYECKHUX

nporieccoB: oOMeHa BemecTB (MeTabonu3M), wHHpoOpMauK U




MIpEBpAIICHUS YHEPTUH, OPOKEHHsI, aBTOTPO(HOTO B TETepOTPO(HHOTO
TUTIOB TNHTaHUsA, (OTOCUHTE3a M XEMOCHHTE3a, MHUTO3a, Meio3a,
raMeToreHesa, ASMOpUOTeHe3a, MOCTAIMOPUOHAIBHOTO  Pa3BUTHS,
Pa3MHOXKEHHUS, UHJIMBUYaJIbHOTO Pa3BUTHUSI OpraHu3Ma (OHTOreHe3a),
B3aUMOJICHCTBUSI TE€HOB, TE€TEepO3Hca; JEUCTBUHA HCKYCCTBEHHOIO
orOopa, CTAOWIM3UPYIOIIETO, JBIKYIIETO U pa3pbIBAIOIIETO
€CTECTBEHHOTO O0TOOpa; ayuionaTpUYecKoro M CHMIATPUYECKOTO
BUJI000pa30BaHus; BIMSHUS ABMXKYIIMX CHUJI SBOJIIOIMHM HAa TeHO(OH]
MOMYJIAIIMKA;, TPUCTIOCOOJIEHHOCTH OPraHU3MOB K cpele OOWTaHuf,
YepeloBaHUsI HAIpaBiICHUN SBOJIOLMUU;, KPYrOBOPOTa BEUIECTB W

IMMOTOKAa SHEPIUU B SKOCHUCTCMAX

C(pOpMI/IpOBaHHOCTL YMCHUA BbLACIATH CYHICCTBCHHBIC IIPU3HAKU
BUPYCOB, KJETOK TPOKApHOT ¥ DYKApHOT; OJHOKJICTOYHBIX U
MHOT'OKJIETOYHBIX OpPraHu3MoOB, BUIOB, 6I/IOFeOHeHO3OB N DKOCHUCTEM,
0COOEHHOCTH TPOLIECCOB 0OOMEHA BEIIECTB U MPEBPAIICHUS YHEPTUU B
KJIeTKe, (POTOCHHTE3a, IIACTHYECKOrO M JHEPreTHYECKOro oOMeHa,
XEMOCHHTE3a, MHTO3a, Mei{03a, OIUIOJOTBOPEHHS, pa3BUTUS U
Pa3MHOXKEHHUS, UHJIMBUIYaJIbHOTO Pa3BUTHUSl OpraHu3Ma (OHTOreHe3a),
00pbOBI 32 CYIIIECTBOBAHHE, ECTECTBEHHOTO 0TOOPA, BUA000Pa30BaHMS,
NPUCIIOCOOJICHHOCTH OPraHM3MOB K cpelne OOWTaHWs, BIUSHHS
KOMIIOHEHTOB 9KOCHCTEM, aHTPOIIOTCHHBIX M3MEHEHHH B 3KOCHUCTEMAX
CBOCH MECTHOCTH, KPYrOBOPOTa BEIECTB M MPEBPAIICHHS dHEPIHH B

ouocdepe

Ymenue UCTIONIB30BATh COOTBETCTBYIOIIHE apryMEHTHI,
OMOJIOTUYECKYI0 TEPMUHOJOTHIO M CHUMBOJMKY JUIS JIOKa3aTeNbCTBA
pPOZCTBA OPraHU3MOB Pa3HBIX CHCTEMAaTHYECKHX TPYII; B3aHMOCBS3U
OpPTraHM3MOB U CpeAbl OOWTaHWS; EIUHCTBA YEIOBEYECKHX pac;
HEOOXOAMMOCTH 30POBOTr0 00pa3a *KHU3HU, COXpAaHEHUs pa3HOOOpa3us
BUZOB M HKOCHCTEM KaK YCIOBHS COCYILECTBOBAHHUS TPHPOIBI U

YCJIIOBCUCCTBA

YMeHHe KpUTHYECKH OIeHHBATh HHMOPMALUI0 OHOJOTHYECKOTO
coJiepKaHUs; MHTEPIPETUPOBATH ITHUYECKHE AaCIEKThl COBPEMEHHBIX
HCCIIeTOBAHNM B OHOJIOTUH, MEIHITHHE, OHOTEXHOJIOTHH;
paccMaTpuBaTth rJI00aIbHBIC JKOJIOTUIECKHE pOOIIeMBI
COBpEMEHHOCTH, ()OPMHUPOBATH MO OTHOIICHHUIO K HHUM COOCTBEHHYIO

8(0X370005010)




HEPEYEHbB 2JIEMEHTOB COAEPKAHUS, IIPOBEPAEMBIX HA EI'I I10
BUOJIOI'MHN

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUSA

buonorus xak HayKa. JKuBble cucTeMBI U HX HN3Yy4YCHUC

1.1

CoBpemeHnHas Ouonoruss — KOMIUIEKCHas Hayka. buonoruueckue Hayku U
u3ydaemble UMM MpoOiembl. DyHIaMEHTaNbHbIE, MPUKIAIHBIE U IOHCKOBBIC
Hay4yHBbIE UCCIIEI0BAaHUS B OMOJIOTHH.

3HayeHue OMOJIOTUM B (OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYUHOM
kapTuHbl mupa. [Ipodeccun, cBsizannpie ¢ Ouonorueid. 3HaueHue OUOJIOTUU B
MIPAKTUYECKON JESATENIbHOCTH YeJOBEKa: MEAMIIMHE, CEeIbCKOM XO3WCTBE,

IIPOMBILIEHHOCTH, OXpaHe IPUPOBI

1.2

JKuBbie cucTteMbl Kak mpeaMeT u3ydeHus: Ouonoruu. CBONCTBA KUBBIX CHUCTEM:
€MHCTBO XMMHUYECKOI'O0 COCTaBa, JUCKPETHOCTH U LEJIOCTHOCTh, CIIOXKHOCTH U
YHOPSII0YEHHOCTh CTPYKTYpBHI, OTKPBITOCTb, caMOOpraHu3aIus,
CaMOBOCHPOU3BEICHUE, PA3IPAKUMOCTh, K3BMEHYMBOCTh, POCT U Pa3BUTHE.

YpoBHHM OpraHu3aldM >KUBBIX CUCTEM: MOJIEKYJISIPHBIN, KJIETOYHBINA, TKAHEBBIM,
OpraHu3MEHHbIM, MOIYJISALUOHHO-BUI0BOM, 9KOCUCTEMHBIN
(buoreonenornueckuii), OmochepHsid. I[Iporeccel, MPOUCXOIANIUE B IKHUBBIX
cuctemax. OCHOBHBIC TpHU3HAKH >KUBOTO. JKM3Hb Kak (Gopma CyIIeCTBOBAHHS

MaTepun

1.3

Meroapl Oumonornueckoir Hayku. HaOmronenue, wu3MepeHHe, OSKCIIEPUMEHT,
cucteMaruzamnusa, MertaaHaimu3. IloHsTme o 3aBHUCHMMON W HE3aBHUCHUMOH
nepemeHHOM. [lnanupoBanue skcniepumenTa. [loctaHoBKa U mpoBepkKa THUIOTES.
HyneBas rumote3a. Ilonsatue BBIOOPKM U €€ JOCTOBEpHOCTh. Pazbpoc B
Oononornyecknx naHHbIX. OIIEHKAa TOCTOBEPHOCTH IOJTYYEHHBIX Ppe3yJIbTaTOB.
[IprunHBl HCKaKEHHS PE3YJIbTATOB JKCIIEpUMEHTA. [IOHATHE CTATUCTUYECKOTO

TECTA

Knerka kak Onojoruueckas cuicreMa

2.1

Knerka — cTpykTypHO-(DyHKIIMOHAIBHAS €IUHHILA KUBOTO. VICTOPHUS OTKPBITHS
kietku. Paboter P. I'yka, A. JleBenryka. Knerounas teopust (T. IlIBann, M.
[neiinen, P. Bupxos). OCHOBHbBIE NOJIOKEHUSI COBPEMEHHOW KJIETOYHOU TEOpHUH.
MeToabl MOJIEKYJISIPHOM M KJICTOYHOH OMOJIOrHU: MUKPOCKOIIHUS, XpoMaTorpadus,
anekTpodopes, METOZ MEUYEHBIX aTOMOB, muddepeHraIbLHOe

ueHTpudyrupoBanue, KyJIbTUBUPOBAHUE KIETOK

2.2

XuUMHYECKUH COCTaB KJIEeTKH. Makpo-, MUKPO- U YJIbTpaMHUKpo3JIeMeHThl. Bona u

e€ poJib KaK pacTBOPUTENS, peareHTa, y4yacTHe B CTPYKTYPUPOBAHHH KIIETKH,




TEIUIOperyiauud. MuHepaabHble BEIEeCTBAa KIETKHU, UX OHOJOrHYecKasl poJib.
Posnb KaTHOHOB M aHMOHOB B KIIETKE.

buonornueckue mnonumepbl. benku. AMHMHOKHCIOTHBIM COCTaB  OEJKOB.
Crpykrypsl OenkoBoii Mousekynbl. [lepBuunas cTpykTypa Oelika, NeNTHIHAS
CBsA3b. BTopuuHas, TpeTuuHas, dYeTBepTUYHAs CTPYKTyphl. JleHarypauus.
CoiictBa 6enkoB. Knaccupukanus 6enxo. buonornueckue QyHKIUN OSIKOB.
VYranesonbl. MoHOcaxapuipl, AMCaxapupl, OJUTIOCaxapuabl U IOJIHCAXapUIBL.
O6mwmii mmaH CTpoeHus W (PU3HKO-XMMHUYECKHE CBOWCTBA  YIJIEBOJIOB.
buonoruueckue QyHKIMU YTI€BOJOB.

Jlunuasl. T'uppodunbHO-ruapodoOHBIe cBolicTBa. Knaccudukanums Iunumos.
Tpurmuuepuasl, Qochonunuasl, BockH, cTepouabl. buonormueckue QyHKIUN
munuaoB. OOIIMe CBOKWCTBA OMOJIOTHYECKUX MEMOpPaH — TEKY4YeCTh, CIIOCOOHOCTh
K CaM03aMbIKaHUIO, MOJTYITPOHULIAEMOCTb.

HyxneunoBbie xkucnotel. JIHK u PHK. CrpoeHne HyKIEMHOBBIX KHCIOT.
Hyxneoruasl. [Ipunnun xommuementapuoctu. [Ipasuno Yapradda. Ctpykrypa
JHK — nBoiinas cnupaib. MecTtoHaxoxaenue u ouonorndeckue ¢pynkuun JTHK.
Bune PHK. @ynkuuu PHK B knetke.

Crpoenue wmonekynsl AT®. Makposprudeckue cBsizu B Mousekyiae ATO.
buonoruueckue pynkunn AT®. BoccTaHOBIEHHBIE IEPEHOCUYHUKH, UX (DYHKIIUU B
kietke. CekBenupoBanue JIHK.

CrpykrypHass OHWOJOTHS: OHOXHMHUYECKHE W OHOPU3NICCKUE HCCIICTIOBAHUS

COCTaBa U MPOCTPAHCTBEHHON CTPYKTYpPbl OMOMOJIEKY T
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Tunsl KJIETOK: JyKapuoTHYecKass U  Ipokapuotrnyeckas. CTpyKTypHO-
(byHKIIMOHATBHBIE 00pa30BaHUS KIETKH.

CtpoeHue MpoKapuOTHYECKON KieTku. KierouHas cTreHka OakTtepuil W apxew.
OcoOeHHOCTH CTpOeHUsi TreTepoTpoPHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MecTo 1 posib IPOKapUOT B OMOIIEHO3AX.

Crpoenne W (QPyHKIMOHUPOBAHUE SyKapUOTHUeCKOW kieTku. [lmazmatudeckas
MeMOpaHa (ruazmaniemMma). CTpyKTypa mia3Matudeckoil memOpansl. TpaHcropt
BELIECTB uepe3 IUIa3MaTH4YecKyl0 MeMmOpaHy: maccuBHbIM  (nuddysus,
obneruénHas muddys3us), aKTUBHbIM (MEPBUYHBIA M BTOPUYHBIA AKTUBHBIN
tparcrnopt). IlomympoHuniaemocts MeMOpaHbl. Pabora HaTpuii-KanreBOro
Hacoca. DHJOIMTO3: MUHOLKTO3, (arouuTo3. Dk3o1uTo3. KilerouHas creHka.
CrpykTypa v QyHKIIUU KJIETOUYHON CTEHKHU PACTEHUH, TPUOOB.

Huronna3zma. [urozons. Llutockener. JIBwkeHue uurtoruiazMbel. OpraHoOUIbI
kieTkd. OmHoMeMOpaHHBIE OpPraHOWIBl KIETKU: OHHAOIUIa3MAaTHYeCKas CeTh
(BIIC), ammapat I'onbakH, TU30COMBI, UX CTpoeHHE W (PYHKIMU. B3ammMocBs3b
OJTHOMEMOpaHHBIX OPraHOUAOB KiIeTKH. CTpOeHue IpaHyJIIpHOrO PETUKYIyMa.

Cunre3 pacTBOpuMBIX OenkoB. CHHTE3 KIETOYHBIX MeMOpaH. [ maakuit




(arpanymsipHbI) SHAOIUIaA3MAaTHYECKU peTUKyiayM. CekperopHas QYHKIUS
annapata ['onpmxu. TpaHcmopT BewlecTB B KIETKE. Bakyoiau pacTUTEIbHBIX
kietok. Kierounsiii cok. Typrop.

ITosmyaBTOHOMHBIE OpraHOU/IbI KJIIETKU: MUTOXOHJPUH, MJIACTUIBI.

Crpoenne u (yHKIMM MUTOXOHApPUN W macTul. I[lepBuuHble, BTOPUYHBIE U
CIIO)KHBIE  TIACTUABl  (POTOCHHTE3UPYIOIIUX  DYKApHOT.  XJIOPOILUIACTHI,
XPOMOIIIACTHI, JIEHKOIUIACTHI BHICIIMX PACTEHUH.

HememOpannbie opranownabl kinetku CTpoeHue M (QYHKIMH HEMEMOpaHHBIX
OpraHouJioB KkjeTtku. PubGocombl. MukpodunameHnTsl. MplllieuHble KIETKH.
Mukpotpybouku. Knerounsrii uentp. CTpoeHHe | JABWKEHHE KIYTUKOB U
pecHruek. MUKpOTpyOOUKH LIUTOILIA3MBL. LleHTpHOIb.

Snpo. ObGonouka sapa, XpOMaTHH, KapHOIUIa3Ma, SPBIMIKA, UX CTPOECHUE U
byHkumu. SnepHblii OeMKOBBIA MaTpuKc. lIpocTpaHCTBEHHOE pPACHOJIOKEHHE
XpOMOCOM B HHTep(}a3HOM sape. benku xpoMaTuHa — THCTOHBI.

Knerounsie BrimtoueHus. CpaBHUTENIbHAS XapaKTEPUCTUKA KJIETOK JYKapHOT

(pacTUTENBbHOM, )KUBOTHOU, TPUOHOIN)
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AccuMuISIvS. M JUCCUMUIISALIUS — JIBE CTOPOHBI MeTabonu3ma. Tumbl oOMeHa
BEIIIECTB: aBTOTPO(HBIM W TEeTepOTPOHBIN. YUacTue KUCIOopoAa B OOMEHHBIX
mporeccax. JHepreTudeckoe obecriedeHne KiIeTku: mpeBpamenne ATD B
OoOMeHHbIX mporeccax. DepMEHTATUBHBIA XapakTep peakUud KJIETOUYHOTO
Metabonusma. DepMeHTHI, MX CTPOCHHE, CBOICTBA M MEXaHHM3M JEUCTBUA.
Kodepmentsl. Otanuuns GepMEHTOB OT HEOPTaHWYECKUX KaTaau3aTopoB. bemku-
aKTHBATOPbl M OEJNKH-WHTUOUTOPHL. 3aBHCUMOCTH CKOPOCTH (DepMEHTaTHBHBIX
peaKiuii OT Pa3IUYHbIX PaKTOPOB.

[lepBuuHbIl CHHTE3 OpraHMYECKHUX BemlecTB B kieTke. PotocuHte3. Poib
XJIOpOIIacTOB B mporecce (orocunTeza. CpetoBas u TemMHOBas (asbl.
[TpoxykTuBHOCTH (hoTOCHHTE3a. BnmsHue pa3nuuHbIX (PAaKTOPOB HA CKOPOCTH
¢dorocunTesa. 3HaueHue (HPOTOCUHTESA.

XemocunTte3. PazHooOpa3ue opraHu3MOB-XEMOCHUHTETUKOB: HUTPUPHUIUPYIOIIHE
OakTepuu, Kejae300aKTepuu, CepoOaKTEPHH, BOAOPOAHBIC OAKTEpUH. 3HAUCHHUE
XEMOCHHTE3A.

AHa’poOHble opraHu3Mmbl. Bunael Opoxenus. [IpogykTel OpoxeHus U HX
UCIIOJIb30BAaHUE YEJOBEKOM. AHA’pOOHbIE MHMKPOOPTaHU3MBbl KaK OOBEKTHI
OMOTEXHOJIOTHH B BO30YIUTEN OOJIE3HEMH.

AdpoOHBIE OpraHU3MBbl. JTallbl HEPreTHUYecKoro oOMmeHa. IloAroToBUTENHHBIN
sTan. [ MMKonmu3 — 0ECKUCIOPOIHOE PACIIETIIICHHUE TIFOKO3BI.

buonornueckoe OKHUCIIEHHME, WIM KJIETOYHOE JbIXaHHWe. Poiib MUTOXOHApPHUN B
mporeccax OHOJIOrMYECKOro OKHCJICHUS. [{uknrueckue pEaKIny.

OxucnutensHoe ¢ochopunupoBanue. [IpenmymiecTBa a’spoOHOro myTH oOMeHa




BELIECTB nepes aHadpoOHbIM. D(P(PEKTUBHOCTH IHEPreTUUECKOT0 0OMeHa

2.5

Peakuun matpuyHOro cuHTe3a. [IpMHIMI KOMIIJIEMEHTAPHOCTH B PEAKIMAX
MaTpUYHOTO cHHTe3a. Peanusanus HacneacTBeHHON uHpopMmanuu. ['eHeTnueckuit
KoZ, ero cpoiictBa. TpaHckpunuus — Marpuunblii cunHTe3 PHK. Ilpuniumnst
TPAHCKPUIILIMU: KOMIUIEMEHTAPHOCTh, aHTUIIAPAJIEIIBHOCTh, ACHMMETPUYHOCTD.
Tpancmsiiust u e€ sranbl. Yuactue tpancnoptsix PHK B OmocuHTeze Oenka.
VYcnoBust OmocuHTe3a Oenka. KomupoBanme amMuHOKHCIOT. Poms pubocom B
O6uocuHTe3e Oenka.

Opranuzanus reHomMa y IIpoKapuoT U 3yKapHoT. Perynsanus akTUBHOCTU I'€HOB y
npokapuot. ['unore3a onepona (P. XKakob, K. Mano). Perymsmus oOMeHHBIX
IIPOLIECCOB B KJIeTKe. KileTouHbIi roMeocTas.

Bupycel — Hekierounsle (OpMBI JKU3HM M OONMUraTHele mapasutbl. CTpoeHue
IPOCTHIX U CJIOXHBIX BUPYCOB, PETPOBUPYCOB, OaKTepHOQaros.

BupycHbie 3aboneBanus udenoBeka, xKUBOTHBIX, pactenuid. CIIN/, COVID-19,

CoraJIbHBIC U MCIUITNHCKHUEC HpO6JIeMI)I

2.6

Knerounsii mwmkn, ero mepuonbl W peryisius. Hurepdaza u  MuUTO3.
OcobeHHOCTH TPOIIECCOB, MpOTeKamux B UHTEepdasze. IloaroroBka KIETKH K
nenenuto.  Ilpecunrernyeckuii  (MOCTMUTOTHYECKHI), CHHTETUYECKUH W
MOCTCUHTETUYECKHM (TPEeMUTOTHUECKHIT) IEpUOAbl HHTEP(ha3bI.

Marpuunsiii  cunte3 JIHK — permmukanusa. IlpuHnunsr permmmkanuun  JIHK:
KOMIUIEMEHTAPHOCTb, IIOJIyKOHCEPBATUBHBIA CHUHTE3, AaHTUIIAPAJUICIBHOCTD.
Mexannsm permkanuu JJHK. Xpomocomsl. Ctpoenne xpomocom. Tenomeps! n
TeJIoMepa3a. XPOMOCOMHBIM HaOOp KIETKHM — KapuoTuil. JIumiowmHbdi u
rariouIHbIi - Habopel XpoMocoM. ['omonornynsle Xpomocomsl. IlosoBbie
XPOMOCOMBI.

[enenne knerkn — Muto3. Craguum MHUTO3a U NPOUCXOASIINE B HUX IPOLIECCHI.
Tuner mMuroza. KapuokuHes M LMTOKHMHE3. bHojormdeckoe 3HaYE€HUE MHUTO3A.
Perynsuus MmutoTHdeckoro nukia kiaeTku. [Iporpammupyemas kietodHasi rudesnsb
— aromnTo3.

cDyHKI_II/IOHa.J'IbHa_SI I'CHOMHKA

OpFaHI/ISM Kak OMOJIOTHYECcKas CUCTEMa

3.1

OOHOKIETOYHEIE, KOJOHMAJIbHEIE, MHOT'OKJIETOYHEIE OpraHu3Mbl n
MHOTOTKaHEBbIC OPTaHU3MBI.

@dopMbl Pa3MHOXKEHHS OpPraHU3MOB: Oecrojoe (BKJIIOYasi BETEeTaTUBHOE) U
moioBoe. Buael  0ecrmonoro  pa3MHOXKEHHUS: TMOYKOBaHHWE, CHOPYJISLUS,
dbparMeHTaIys, KIOHUPOBAHUE.

[TonoBoe pasmuoxenue. [TonoBsie KieTKH, Wik rameTel. Meiio3. Ctaguu Meitosa.

IToBenenne xpomocoM B Meiiose. Kpoccunrosep. bruonorudeckunii cmMbIci Meio3a




1 IIOJIOBOTO Iporecca. Meno3 U ero MeCTO B JKU3HEHHOM LIMKJIE OPTaHU3MOB.
IIpenzaponpieBoe pazButue. ['ameroreHes y KUBOTHBIX. lIoyoBBIE JKeme3bl.
OOpa3oBaHue W pa3BUTHE IOJOBBIX KiIeToK. CrepmaroreHe3 U OOIEHE3.
CrtpoeHue mnonoBeIX KiIeToK. OmIogoTBOpeHHE U SMOpPUOHAIBHOE DPa3BUTHE
XKUBOTHBIX. CIIOCOOBI OTUIOJOTBOPEHUS: HApYKHOE, BHyTpeHHee. [lapTeHorenes.
WupuBuayanbHoe pa3BuTuE opraHusmMoB (oHrtoreHe3). Craaunm sMOpHOreHesa
’KMBOTHBIX (Ha mpumepe Jsarymku). Jpoodaenue. Tumsl apobnenus. OcoGeHHOCTH
JpoOJIeHUs] MJICKOIUTAIOUIMX. 3apoJbIIIeBble JHUCTKU (racTpyJisinus). 3akiagka
OpraHoB M TKaHEW W3 3apOJIbIIIEBBIX JINCTKOB. B3auMHOE BIMSHME 4YacTel
pa3BHBarOLIETOCS 3apofplma (IMOpUOHANbHAs WHAYKIMA). 3akjiajgka IJIaHa
CTPOEHHUS JKMBOTHOTO KaK pe3yJIbTaT HMEPAPXUYECKUX B3aUMOICUCTBUI TI'€HOB.
BnusHue Ha 5SMOpHOHATBHOE pa3BUTHE PA3NIUYHBIX (PAKTOPOB OKpY’Karolei
cpeapl.

Poct u pa3zutue xuBoTHbIX. [locTamMOpronanbHbIil nepuoa. [Ipsmoe u Henpsmoe
pasButHe. Pa3Butue ¢ meramopdo3oM y O€CHO3BOHOUHBIX M IMO3BOHOUYHBIX
KUBOTHBIX. bHoONOrmueckoe 3HAYE€HUE NPSAMOrO M HENPSMOrO Pa3sBUTHS, HX
pacnpocTpaHeHue B mpupoje. Tumbl pocta XUBOTHBIX. DaKkTOpBl peryisuu
pocTa KHMBOTHBIX M denoBeka. CTaguM NOCTIMOPHOHAIBHOTO pa3BUTHS Yy
KUBOTHBIX U 4eoBeKa. [leprnonpl oHTOreHe3a yenoBeKa.

Pasmuoxxenne wu passButue pacteHuil. ['ametoputr um cropodur. Meiio3 B
KU3HEHHOM TMKJIe pacreHuid. (OOpa3oBaHHME CIOp B MpoIecce Meio3a.
I'amerorenes y pacrenuil. OIUIOZOTBOpPEHHE M Pa3BUTUE PACTUTENIBHBIX
opranu3moB. /[BoiiHO€ OIUIOIOTBOPEHNUE Y IIBETKOBBIX pacTeHui. OOpa3zoBaHue U

pa3BuTHE ceMeHH. MeXaHU3Mbl PeryJisliiid OHTOT€HEe3a Y paCTEHUI U dKUBOTHBIX

3.2

HCTOpI/IH CTaHOBJICHHUA W PAa3BUTHUA TI'CHCTUKM KdK HAYKH. OCHOBHEBIE
TCHETHYCCKHUE IIOHSATHS W CHUMBOJEBL [ OMOIIOTMYHBIE XPpOMOCOMEI, aJlJICJIbHBIC
I'CHBI, AJbTCPHATHUBHBLIC TPU3HAKH, HOMI/IHaHTHHf/'I n peL[eCCPIBHBIfI IIpU3HAK,
romMo3uroTra, rerepo3urora, 4YucTas JIMHUA, FI/I6pI/II[BI, I'CHOTHII, (bCHOTI/IH.
OcCHOBHEBIE MCTOABI T'CHCTUKU: FI/I6pI/II[0HOFI/I‘{eCKI/II71, HHTOHOFI/I‘ICCKI/Iﬁ,

MOJIEKYJIAPHO-T€HETUYECKUI
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Momnorubpuanoe ckpemuBanue. [lepBorit 3axkoH MeHenst — 3aKoH e TMHO00pa3ust
rHOpUIOB TEpBOTO TMOKoJeHHsA. llpaBmio nomMuHUpoBaHHA. BTopol 3akoH
Menznens — 3aKOH pacUICIUIEHUs IIPU3HAKOB. LlUTojOrMyeckue OCHOBBI
MOHOTHOPHIHOTO CKpellMBaHus. [ uloTe3a YucTOTHl raMer.

AHanu3upyoiiee ckpemuBaHue. IIpomexyTOouHbId XapakKTep HACIEeIOBaHUA.
Pacuienyienue npu3HaKkoB MPU HETIOJIHOM JIOMUHUPOBAHUU.

Jurubpunnoe ckpeuBanue. TpeTuil 3akoH MeHzens — 3aKOH HE3aBUCHMOTO

HaCJICOO0BaHUA IIPHU3HAKOB. I_[I/ITOHOFI/I‘IGCKI/IG OCHOBBI I[I/II"I/I6pI/I,Z[HOl" (¢}




CKpEIIMBaHHUS.
CuernnieHHoe HacienoBanue mnpusHakoB. Pabotst T. Moprana. CueruieHHoe
HACJIEIOBAHUE TE€HOB, HAPYILICHUE CUEIUICHUS MEXAY reHamMu. XpOMOCOMHas
TEOPUS HACJIEICTBEHHOCTH.

I'eneruka mona. XpoOMOCOMHBIM MEXaHU3M OIpe/eieHHs] 1oja. AyTOCOMBI U
MIOJIOBBIE XPOMOCOMBI. ['OMOramMeTHblii U T€TEPOraMeTHBIM MoJ. I'eHeTnyeckas
CTPYKTypa IIOJOBBIX XpOMOCOM. HacienoBaHue IpPHU3HAKOB, CLEIUIEHHBIX C
MTOJIOM.

I'enoTun kak uenoctHas cucrema. lInedoTponuss — MHOKECTBEHHOE IEHCTBUE
reHa. MHOXKECTBEHHBI ajuieu3M. B3auMOAENHCTBUE HEAJUIEIbHBIX T'E€HOB.

Kommnemenrapaocts. Onucras. [lonumepus

34

BzaumoneiicTBue renotuna u cpeasl npu GpopmupoBanun peHoruna. M3MeHUYMBOCTh
npu3HakoB. KadyecTBEHHbIC M KOJMYECTBEHHbIE MPU3HAKU. Buabl M3MEHYMBOCTHU:
HEHACJICJICTBEHHAs U HACJICJICTBEHHAS.

MomudukanmonHas ~ MU3MEHYMBOCTh.  Pomb  cpeapl B (hOpMHpOBaHUH
MOU(PHUKAIMOHHON M3MEeHIUBOCTH. Hopma peakiiny npu3Haka. BapranmoHHbIH psij
u BapuarmonHas kpuBas (B. Horanncen). CsoiictBa MOIU(HUKAIIMOHHON
W3MEHYUBOCTH.

I'enoTunmueckass n3MeHINBOCTL. CBOMCTBA T€HOTUIINYECKON M3MEHUYMBOCTHA. BHUIABI
TeHOTUIMYECKON N3MEHUYNBOCTH: KOMOMHATHBHAS, MyTaI[MOHHASI.

KomOnHaTuBHAasT W3MEHYMBOCTh. Melo3 © TOJIOBOW TIPOIlECC — OCHOBA
KOMOMHATHUBHON M3MEHYUBOCTU. P0oIh KOMOMHATHUBHON M3MEHUHMBOCTH B CO3JaHUU
TEHETHIECKOTO Pa3HOOOpa3Hs B Mpe/esiaX OAHOTO BUJIA.

MyTtaimoHHasi ©I3MEHYMBOCTh. BUibl MyTalnii: reHHbIE, XPOMOCOMHBIE, T€HOMHBIE.
CrioHTaHHBbIE M WHIAYLHUPOBAHHBIC MYyTallMu. SlnepHble M IUTOIUIA3MATUYECKUE
MyTaiuu. COMaTHYECKUE | MOJIOBBIC MyTaItuu. [[pruuHbl BOSHUKHOBEHHUST MYTaITHA.
Mytarensl ¥ HX BIMSHHE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAIMOHHOIO
npoiiecca. 3aKOH TOMOJIOTHYECKHX PSIIOB B HacleACTBeHHON n3mMeHunBocT (H.H.

BaBI/IJ'IOB). BHeH,Z[CpHaH HN3MCECHYHMBOCTD U HACJICACTBCHHOCTD

3.5

Kapuotun uenoseka. MexayHaponHas MNporpaMMa HMCCIEIOBaHUSA TIe€HOMaA
yejgoBeKa. MeTonbl  HM3y4YeHUsS TEHETMKU  YeJIOBEKa: T'€HEaJOrMYeCKuid,
OJIM3HEIIOBBIH, IIUTOTCHETUYCCKUM, MOMYJISIUUOHHO-CTaTUCTUYECKHI,
MOJIEKYJISIPHO-TE€HETUUECKUIA. CoBpeMeHHOE onpeerneHue TCHOTHIIA:
MOJTHOT€HOMHOE CEKBEHUPOBAHUE, TEHOTUIIUPOBAHUE, B TOM YKCJIE C MOMOIIbIO
[111P-anamu3a. HacnmencrBeHHple — 3a0oiieBaHHMS  dYejloBeKa. [ €HHbIE U
XPOMOCOMHBIE 0oJie3Hn YEJI0BEKa. bonesnn c HACJIEICTBEHHOU
MPeIPacoI0KEHHOCThIO. 3HaYECHHEe MEAUIIMHCKOW T'€HETUKU B MPEAOTBPAILICHUU

M JIEYEHNH T'€eHETHUYECKHUX 3a00eBaHuii yenoBeka. CTBOJIOBBIE KIIETKU




3.6

JlomecTukanus u ceeKiys. 3apoxKaACHNEe CEJIEKIIUU U foMecTrkanun. Ydenue H.U.
BaBuioBa 0 1eHTpax MPOUCXOXKACHUS W MHOTO0Opa3usi KyJIBTYPHBIX PACTCHUM.
Posnb cenekiuu B co3naHuM COPTOB PaCTEHU U MOPOJ KUBOTHBIX. CopT, mopoaa,
ITaMM. 3aKOH T'OMOJIOTMUYECKHMX PAIOB B HacjienCcTBEHHOW u3MeHunBoctd H.U.
BaswuiioBa, ero 3naueHue 15t CENEKIIMOHHON paOOTHI.

Metoapl  ceneKIMOHHOW paboThl. VICKyCCTBEHHBIM OTOOp: MAacCOBBIM H
WHANBUAYANbHBIA.  OTambl  KOMOMHAallMOHHOW  ceneknuu.  VcmbeiTaHue
Mpou3BoaUTeNIe MO TOTOMCTBY. OTOOp MO TEHOTHUIy C IMOMOIIBIO OLEHKU
(dbeHoTHIIa TOTOMCTBA M OTOOP 0 'eHOTHITy ¢ omotisko aHanusa JHK.
HckyccTBEeHHBIN MyTareHe3 Kak METOJl CeJICKIIMOHHON paboThl. PagnannoHHbIi 1
XUMHUYECKU MyTareHe3 KakK WCTOYHUK MYyTalud y KyJIbTypHBIX GopM
opranu3moB. Mcronb3oBaHWE TEHOMHOIO  PEIAKTUPOBAHUS M METOJOB
pexomOuHaHTHBIX JIHK 11151 mosmydeHust HCXOMHOTO MaTepraia sl CeIeKIIHH.
[Tonmyyenne mnonuruionoB. BHyTpuBHIoBas rulpuausaims. biuskopoacTBeHHOE
CKpelllMBaHue, Wi WHOpuAMHT. HepoicTBeHHOE CKpelvBaHWe, WK ayTOPUIUHT.
I'ereposuc n ero npuuunbl. Mcnonb3oBaHue rerepo3uca B ceiekimu. OTaanéHHas
ruOpum3anyst.  [Ipeomonenne OecTUTOUST MEXBHIOBBIX THOPHUIOB. JlOoCTHXKEHUSI

CCIICKIIUHN paCTCHI/Iﬁ U XKNBOTHBIX

3.7

OOBEKTBI, HCIIOIB3YEMBIE B OMOTEXHOJIOTHH, — KJIETOYHbIE ¥ TKAHEBBIE KYJIBTYPHI,
MHUKPOOPTaHMU3MBl, HUX  XapaKTepUCTHKa. TpaguLIUOHHAs  OHOTEXHOJIOTHS:
xje0oneyeHne,  MOJyYeHHE  KUCIOMOJIOYHBIX  IPOAYKTOB,  BHHOJEJIHE.
Muxkpobuonornyeckuii cuHTe3. OOBEKTHI MHKPOOHOJOTHYECKUX TEXHOJOTHI.
[IpomsBoacTBo  Oenka, AMHHOKHCIOT W BUTaMHHOB.  lckyccTBeHHOe
OILUIONOTBOpEHUE. PEKOHCTpYKIUSA SAHUEKICTOK M KIOHUPOBAaHUE >KUBOTHBIX.
Merton TpaHCIUTaHTALMHU SAEP KIIETOK.

XpoMOCOMHAsi W Te€HHasg WHXeHepusa. VICKyCCTBEHHBI CHHTE3 TI€Ha U
KoHCTpyupoBanue pexkomOuHanTHeix JIHK. JlocTmkeHus © TEpCIEKTHBBI
XpOMOCOMHOW M TeHHOHM HWH)XeHepuu. MenunuHckue OHOTEXHOJIOTHH.

Hcnons30BaHne CTBOJIOBBIX KIICTOK

Cucrema n MHOFOO6paSI/IC OpPraHu4YCCKOro Mupa

4.1

buonormueckoe  pasHooOpazue  opraHu3moB.  CoBpeMeHHas  cucTeMa
opranuyeckoro Mwupa. llpunHnunel kinaccudukanuu opraHu3smMoB. OCHOBHBIE
CUCTEMATUYECKHE IPYIIIBI OPraHU3MOB.

OCOOEHHOCTH CTPOGHHUS M JKU3HEAEATENBHOCTH OJHOKJIETOYHBIX OPTraHU3MOB.
bakrepuu, apxeu, 0THOKJIETOYHbIE I'pPUObI, OJHOKIETOYHbIE BOIOPOCIH, APYTHe
mpoTHUcThl. KOJOHMABHBIE OpraHn3Msl. [[BHKEHHE OJHOKIETOYHBIX OPraHU3MOB:
amMEOoUHOE, )KTYTUKOBOE, PECHUYHOE. 3allUTa Y OJHOKJIETOYHBIX OPraHH3MOB.

Pa3I[pa)KI/IMOCTL Y OAHOKJICTOYHBIX OPTaHU3MOB. Takcucel




4.2

MHOrokJjeTouHbIe pacTeHus. B3anMOCBs3b YacTE€d MHOTOKJIETOYHOTO OpraHu3Ma.
TkaHu, opraHbl U CUCTEMbl OPTAaHOB MHOTOKJIETOYHOrOo opraHu3zma. Opranusm
Kak eamHoe unenoe. TkaHu pacteHuid. TUIBL  pPacTUTENBHBIX TKAHEM:
oOpa3oBarenibHasi, IOKPOBHAs, MPOBOAMAIIAs, OCHOBHAs, MEXaHHYECKasl.

OcobeHHoCTH CTpOCHMS, PYHKIIMNA U PACTIONOKECHHS TKAHEH B OpraHax pacTeHHI

4.3

BereraTtuBHbIe M reHEpaTUBHbBIE OpPraHbl pacTeHUil. @YHKIIMU OPraHOB U CHUCTEM
opranoB. Kapkac pactenuil. J[BUK€HHE MHOTOKJIETOYHBIX PACTEHUM: TPOIIU3MBI U
Hactuu. llorjoimieHue BOABI, YIJIEKUCIOTO ra3a U MHUHEPAIbHBIX BEIIECTB
pactenusmu. Jlpixanue pactenuid. Juddys3us razoB yepes3 MOBEPXHOCTb KIETKH.
TpaHncnopTHbIE CcHUCTEMBI pacTeHuid. Beigenenue y pacteHuid. 3amura y
MHOTOKJIETOUYHbIX pacTteHuil. Kytukyna. CpeacrBa macCUBHOM M XUMHYECKON
3amuThl. OUTOHLINIBL.

PazapaxkuMocTs M peryisiius y OpraHusmMoB. Pa3zapakuMocTb W perysius y

MHOTOKJICTOYHBIX paCTeHI/II\/'I. PocTtoBrie B€IICCTBA U UX 3HAYCHUC

4.5

MHOroKJIETOUHbIE  KMBOTHBIE.  B3auMMoOCBS3b  4acTe€ll  MHOTOKJIETOYHOTO
opraHnusma. TKaHI/I, OpraHbl U CUCTEMbI OPraHOB MHOI'OKJICTOYHOI'O OpraHu3Ma.
Opranusm kak eauHoe 1enoe. ['omeocras. Tkanu KUBOTHBIX U yeIOBEKa. THIIbI
JKUBOTHBIX TKAaHEH: JIMUTENHAIbHAsA, COCAUHUTEIbHAS, MBbILICYHAs, HEPBHAs.
OcoOenHoctu cTpoeHHs, (YHKIMH U pacHoOJIOKEHUsS TKaHEed B OpraHax

JKHBOTHBIX U YC€JIOBCKaA

4.6

Oprassl U CHCTEMBI OPTraHOB UBOTHBIX. DYHKIIMM OPraHOB M CUCTEM OPTaHOB.
Omopa Tena opranu3moB. CKeJleTbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
JKUBOTHBIX. HapyxHblli n BHyTpeHHUIl ckeneT. CTpOeHUE M TUIIBI COEAUHEHUS
KOCTEH.

JIB)K€HHE MHOTOKJIETOYHBIX >KMBOTHBIX. IlnTtanme sxuBoTHbIX. IluTanue
[I03BOHOYHBIX KUBOTHBIX. JIpIxaHue KUBOTHbIX. KokHOe npixaHue. XKabepHoe u
JIEFOYHOE JIBIXaHHUE.

JIpIXxaHWe TMO3BOHOYHBIX YUBOTHBIX. OJBOJIOLMOHHOE YCIOXKHEHHE CTPOCHUS
JNETKUX TO3BOHOYHBIX XUBOTHBIX. J[pIXaTenbHasl cuctema yesnoBeka. MexaHusm
BEHTWIIIMM JIETKMX Yy NOTUI W MIEKONUTAOUMX. TpaHCHOPT BELIECTB Y
Opranu3moB. TpaHCIOPT BEIIECTB y XHUBOTHbIX. KpoBeHOCHas cucrema u €€
opranbl.  KpoBeHocHas  cucremMa  NO3BOHOYHBIX  JKHMBOTHBIX.  Kpyru
KpOBOOOpalieHusl. OJBOJNIOIMOHHBIE  YCJIOKHEHUS CTPOEHUS KPOBEHOCHOM
CHUCTEMBI ITO3BOHOYHBIX JKMBOTHBIX. Bblaenenue y opraHuzMoB. Boiienenue y
KUBOTHBIX. COKpaTUTENbHbIE BaKyonu. Opransl BeljeseHus. CBs3b IOJIOCTHU TENA
C KPOBEHOCHOM M BBIJIEIUTEIBHON cHCTEMaMH. BplieneHne y N03BOHOYHBIX
KUBOTHBIX. 3allluTa Yy MHOTOKJIETOYHBIX JKMBOTHBIX. I[lokpoBbI H HX

IIPOU3BO/IHBIE.




PaznpaxuMoCTh M peryisius y OpraHu3MoB. Pa3apa)kuMocTs y OTHOKJIETOYHBIX
opranu3moB. Takcuchl. PazapaXXMMOCTh W PpEeryisiius y MHOTOKJIETOYHBIX
pacteHuil. PocToBble BelecTBa U MX 3HaUEHUE.

HepBHas cuctema u pediekTopHas peryisiiys Y MHOTOKJICTOYHBIX >KUBOTHBIX.
HepBHas cucrema u €€ oTAembl. DBOIIONNOHHOE YCI0KHEHHE CTPOSHHUS HEPBHOU
CHCTEMBI Y KHBOTHBIX.

PazpaGoTka anroputMoB M mporpamm uis 3PQPEeKTUBHON (PYyHKIMOHAIBHOM
AaHHOTAllMM  TEHOMOB,  TPAaHCKPUNTOMOB,  TIPOTEOMOB,  MeTabOJIOMOB

MHUKPOOPTraHU3MOB, PACTEHHMN, ’KUBOTHBIX U YEJIOBEKA

OpFaHI/I3M YCJIOBCKA U €TI0 3J0POBLC

5.1

Opranbl ¥ CUCTEMBI OPTaHOB 4yesnoBeka. OTAesbl TOJIOBHOTO MO3ra MO3BOHOYHBIX
KUBOTHBIX. Pednekc u pednexkropHas nayra. be3ycioBHble U yCIIOBHBIE
peduekcel. ['ymopanbHast perynsuuss ¥ SHAOKPHHHAs CHCTEMa >KUBOTHBIX H
yesoBeka. JKene3bl S9HAOKPUHHOW CUCTEMBI U MX TOPMOHBI. JlelicTBUE TOPMOHOB.
B3aumocBs3p HEpBHOW U SHAOKPUHHOM cucTeM. ['unoramamo-runodusapHas

cucrema. Pedexc u pedaexropnas ayra. besycioBHbIe U yCIOBHBIE peIeKChl

5.2

3ammra opranu3ma oT OosiesHed. IMmyHHas cuctema yenoBeka. Kietounsnii u
TYMOpaJIbHBIH MMMYHHUTET. BpoXAEHHBINA, NpHOOPETEHHBIN crenuduyecKuii
UMMYHHUTET. Teopusi KIOHaNbHO-celeKTUBHOro wummyHuteta (IL.Dpmux,
®.M.bepaer, C.Toneraa). BocnanuTenbHble OTBETHI OpraHu3MoB. Poib

BPOXIEHHOTO IMMYHHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JIeBaHUI

5.3

KpoBeHocHast cucrema u e€ opranbl. Cepiie, KpOBEHOCHbIE COCYIbl U KPOBb.

Kpyru kpoBooOpamienus. Pabota cepaia u e€ perymsmus

5.4

Heixanue yenoseka. {uddysus ra3oB yepe3 MoBEepXHOCTh KIETKH. JlpIxaTeapHas
cucTteMa 4eyioBeka. JlpIxarenbHas TMOBEPXHOCTb. Perynsiius  AbIxaHus.

Jlp1xarenbHble 00BEMBI

5.5

HI/IH_IeBapI/ITeJIbHaH CUCTCMaAa YCJIOBCKA. OTIICHLI MUIICBAPUTCIIBHOI'O TpaKTa.
HI/IIJ_IeBapI/ITCJ'ILHBIe KCIIC3hbI. BHYTpI/IHOHOCTHOG n BHYTPHKIICTOYHOC

MUIIEBAPEHNE

5.6

[TokpoBel M ux mnpousBogHblie. Opransl BbiaeneHus. [louku. CrtpoeHue u
¢byHkuuonupoanue HeppoHa. OunbTpanus, cekpenuss 1 00paTHOE BCACHIBAHUE

KaK MEXaHU3MbI paboThl OpraHoB BeieneHus. OOpa3zoBaHre MOYH y YeTIOBEKa

5.7

I[BI/I)KCHI/IG yeJioBeKa: MblIeuHas cucteMa. CKeJeTHBIC MBIIINObLI 1 HUX pa60Ta.

CtpoeHue U TUIBI COEAMHEHUS] KOCTEN

Teopust 3Bomtonnu. Pazputue xu3Hu Ha 3emiie

6.1

OpomtonimonHass  Teopuss Y. [apBuna. IIpennocbuiku — BO3HUKHOBEHHS

JdapBUHHU3MA. Kuszae n Hay4dHas ACATCIbHOCTDb 4. Z[apBI/IHa.




JBwxymme cuibl oo BUaoB 1o Y. JlapBuHy (BbICOKass MHTEHCHUBHOCTH
pa3MHOXKEHHST OpPTaHW3MOB, HACJICJCTBEHHAs W3MEHYHMBOCTh, Ooprba 3a
CYIIIECTBOBaHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBINH 0TOOD).

Odopmienne cunTeTndeckor teopuu Bommonuu (CTD). HelitpanpHas Teopus
sBonmtoid. COBpEeMEHHasi DBOJIIOIIMOHHAST OMOJIOTHs. 3HAYCHHE SBOJIOIMOHHON

Teopuu B (POPMUPOBAHUU €CTECTBEHHO-HAYYHOU KapTHHBI MUPA

6.2

[Tonmynsimust kak »yeMeHTapHas enuHuna 3BooLMH. COBpPEMEHHBIE METObI
OLIEHKM TeHETUYECKOTO pa3sHoOOpa3ust M CTPYKTYphl nomynsauuid. M3meHenue
reHoQOoHAa MOIMYJSALIUM KaK 3JIEMEHTApHOE 3BOJIIOLMOHHOE SIBJICHHE. 3aKOH
reHeTudeckoro pasHoBecus k. Xapau, B. BaitnOepra.

OneMeHTapHble  (HAaKTOPBI  (IBMDKYIIME CHJIBI) OBOJIONUH. MyTallMOHHBINA
nporiecc. KomOunatuBHas wu3MeHuMBOCTh. Jlpeiidp reHoB — ciyuvaiiHble
HEHAlNpaBJICHHbIE HW3MEHEHMs 4acToT aeneil B momynauusx. OQQexT
OCHOBATEJI. Murpanuu. N3onsauns MOMYJISLIAN: reorpaduueckas
(mpocTpaHCTBEHHas ), OMooruyecKas (pernpoayKTUBHAs).

EcrectBeHHblii oTOOp — HampaBistomuid — Qgaxktop sBomonuH. DopMmel
€CTeCTBEHHOTO  OTOOpa:  JBWXKYIIMH, CTAaOMIM3UPYIOIIUH, pa3pbIBAIOIINN
(nu3pyntuBHbIi). [TonoBoit oT60D.

[TpucnocoOaeHHOCTh ~ OPraHU3MOB  KaK  pe3yjbTaT  MHUKPOIBOJIOLUH.
Bo3HukHOBeHHE  MpHUCIIOCOONEHMH Yy  OpraHu3smMoB.  ApoMopdo3bl |
uanoanantauuu. [Ipumeps! npucnocobnenuii y opranuzMoB. OTHOCUTENBHOCTD
MPUCTIOCOOTIEHHOCTH OPraHU3MOB.

Bun, ero xpurepum u CTpyKTypa. BumooOpa3oBanume Kak pe3ysbTaT
MUKpO3BOJIONMH. M3omsamus — kmoueBoil ¢akTtop BupooOpazoBanus. Ilytu u
CIIOCOOBI BHUI000pa30BaHMS: aJIoNaTPUIECKOe (reorpaduueckoe),
CUMIIATPUYECKOE  (IKOJIOTHYECKOE),  «MTHOBEHHOE»  (TOJUIUIOWIU3AIIHS,
ruOpuan3anys). JmuTenbHOCTh SBOTIOIMOHHBIX TPOIIECCOB.

Mexanu3mbl GOPMHUPOBAHUS OHOJIOTHYECKOTO pa3HO0Opa3usl.

Ponp 3BOMIOLIMOHHON OMOJOrMM B Pa3pabOTKe HAy4YHBIX METOJIOB COXpPaHEHMS
O6ropazHooOpazusi. MUKpPOIBOIIONUS W KOIBOJIIOIUS TMAPA3UTOB M UX XO3SCB.
Mexanu3mbl (HOpPMUPOBAHHS YCTOWYMBOCTH K aHTUOMOTHKAM M CIIOCOOBI OOPHOBI

C HeH

6.3

MeToapl U3ydeHHs Makpo3BOIIONUHU. [laJeoHTONOTHYECKHE METOABl M3y4deHUs
sBomonu. [lepexonusie Gopmbl 1 QPrIIOreHEeTHIECKHE PSAAbl OPTraHU3MOB.
buoreorpaduueckue metoasl n3yuenus sBonronuu. CpaBHenne (Giopsl 1 GayHb
MaTEPHUKOB M OCTPOBOB. bruoreorpadudeckue obmactu 3emin. BUIbI-oHIEMUKY 1
PEJIUKTEI.

:‘)MGPI/IOHOFI/I‘ICCKI/IG u CpaBHI/ITeJ'IBHO—MOp(I)OJ'IOI‘I/I‘ICCKI/Ie METOAbl H3YUCHUA




3BOJIFOIIUH. I'eneTnueckue MexXaHU3MEI OBOJIOIMHW OHTOI'€CHE3a U IIOABJIICHUSA
3BOJIOIIMOHHBIX HOBIIIECCTB. I"'omonoruunsie u AHAJIOTUYHBIC OpTraHBbI.
Pynumenrtapuble  opranbl M aTaBU3MBL.  MOIEKYJISIpHO-TEHETHUECKUE,
OMOXMMHYECKHE W  MaTeMaTHYeCKHE  METOJbl  M3YYCHHUS  DBOJIOIHH.
I'oMonoru4uneie IreHLl. COBpeMeHHBIC MCTOABI IMMOCTPOCHUA @HHOFCHCTH‘I@CKI/IX
JICPEBbEB.

XPOMOCOMHBIE MYTAIlUU U SBOJIOIHSI TEHOMOB.

OO6mwme 3akoHOMEpHOCTH (TIpaBmiIa) ABOMONKMUA. HeoOpaTHMOCTh 3BOJIIOIUH.

AnantuBHas paguanusi. HepaBHOMEpHOCTH TEMIIOB IBOJIIOIIUN

6.4

Hayunpie rTHmoOTE3sl NPOUCXOXKIEHUS JKM3HM Ha 3emse. AOuoreHes wu
naHcnepMmus. JloHay4dHble PEACTAaBICHUS O 3apOKICHUH KU3HU (KPEALMOHU3M).
I'unoTe3a MOCTOSAHHOIO CaMO3apOXKACHUS JKU3HU U €€ ONPOBEP)KEHUE ONBbITaMU
®. Pemu, JI. Cnamwmannanu, JI. Ilactepa. IlpoucxoxaeHue KU3HU U
acTpoOHOJIOTHSI.

OcHoBHbIE 3Tallbl HeOpraHWYecKkol sBosrouuu. llnanerapHas (Teosoruueckas)
HBOJIONMS. XHUMHMYECKas SBOJMIOLUUSA. AOHOTeHHBIH CHHTE3 OpPraHHYecKuX
BemecTB W3 Heopranmdeckux. Omeir C. Mumtepa u I'. IOpu. O6pazoBanue
nosimMepoB 3 MoHomepoB. KoanepsatHas rumnoreza A.M. Omapuna, runoresa
nepsuyHoro OymboHa JIx. XonnmeiiHa, reHerudeckas rumore3a [. Mémnepa.
Pu6osumer (T. Yex) u runoreza «vupa PHK» V. I'mnbepra. ®opmupoBanue
MeMOpaH ¥ BO3HUKHOBEHHE NMPOTOKIIETKH.

Uctopust 3emnu u meroapl e€ u3ydeHus. Vckomaemble opraHMYecKHe OCTaTKH.
I'eoxpononorust u e€ Meronsl. OTHOCUTENbHAs M a0OCONIOTHAs T'€OXPOHOJIOTHSL.
I'eoxpoHosOrMUecKas 1mKasa: 0Hbl, Ipbl, HEPUOIBL, TIOXU.

HavanpHble 3Tanel opranndeckoil 3Boiouud. [losiBeHrne M 3BOJIIOIUS NEPBBIX
KJIeTOK. OBoyouusi Merabonu3Ma. BO3HMKHOBEHHME TMEPBBIX HAKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOTIIIEHKH KaK aHaJIor MEPBBIX HA 3eMIe COOOIIECTB.
CrpomaronuTsl. [IpokapruoThl U 3yKapHOTHI.

[Ipoucxoxaenue sykapuoT (CUMOHMOreHe3). DBOJIOLHUOHHOE IPOUCXOXKICHUE
BUpYycoB. llponcxokeHue MHOTOKJIETOYHBIX OpraHu3MoB. Bo3HuKHOBeHuHe
OCHOBHBIX I'PYIIl MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHbIE 3Talbl 3BOJIOLMU BBICIIMX pacTeHH. OCHOBHBIE apoMOp(O3bI
pacrenuii. Bpixog pacteHuid Ha cymry. [losiBieHue CHOpPOBBIX pACTEHUN U
3aBoeBaHne umu cymd. CemeHHble pacteHus. lIpoucxoxkieHne IBETKOBBIX
pacTeHui.

OcCHOBHBIE 3Talbl 3BOMIOLMU JKUBOTHOTO Mupa. OCHOBHBIE apoMOp(O3bI
KUBOTHBIX. Benpckas dayHa. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
tunoB. [lepBrie XOp0oBbIE KUBOTHBIE. JKU3HB B BOJE. DBOJIOLHUS O3BOHOYHBIX.

[Tpoucxoxnenne ampuodbuii u pentunuil. IlporcxoxaeHne MIEKOMUTAONUX H




ntuil. [lpuamun xmodeBoro apomopdosa. OcBoeHHE OECIO3BOHOYHBIMH U
MMO3BOHOYHBIMH >KUBOTHBIMU CYIIIH.

Pa3Butue xu3Hu Ha 3eMJjie 1O 3paM U Mepuogam: apxeH, NpoTepo3o, Najleo30u,
Me3030M, KaiHO30H. OOmas XapakTEepHCTHKa KJIMMaTa M TEOJOTHYECKHUX
nporieccoB. [losiBieHre U paciBEeT XapaKTEPHBIX OPTaHU3MOB. YTIIe0Opa3oBaHUeE:
€ro YCJIOBHSI U BIUSTHUE HA Ta30BBIA COCTaB aTMOCQEPHI.

MaccoBble BBIMUpPAHUS — HKOJIOTMYECKHE KpHU3UCHl mnpouuioro. IlpuyuHbl u
CJIEACTBHUSI MACCOBBIX BbIMHUpaHHil. COBPEMEHHBI IKOJOTHUECKUM KPU3HUC, €Tr0

0COOEHHOCTH

6.5

Paznenst m 3amaum anTpomosiorun. Metonbl aHtpornosorud. CTaHOBIEHUE
IIPEJICTAaBICHUM O MPOUCXO0KIEHUH yenoBeka. CoOBpeMEeHHbIE HayUHbIE TEOPUH.
CxoncTBO uenoBeka C KUBOTHBIMH. CHUCTEMATHMUECKOE IIOJIOKEHUE 4YEJIOBEKA.
CBuzerenbcTBa  CXOJCTBA  4YEJIOBEKAa C  KUBOTHBIMH:  CPaBHUTEIBHO-
MOP(OJIOTHUECKHE, AMOPHOJIOTUYECKHE, (hU3HOTIOTO-OMOXUMUYECKHE,
noBeieHueckue. OTINYMs YeaoBeKa OT KUBOTHBIX. [IpsIMOX0kKaeHe U KOMITJIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE rOJIOBHOTO MO3ra U BTOPOM CUTHAJILHOMN
CUCTEMBI.

JBuxymme cuibl ((akTopbl) aHTPOIOTreHe3a: OMOJOTMYECKHe, COIHaJIbHBIE.
CooTHolieHrne OMOIOTHYECKUX U COIMANIBHBIX (DAKTOPOB B aHTPOTIOTEHE3E.
OCHOBHBIE CTaJIUM AaHTPOIIOTE€HE3a. ABCTPAIIONUTEKU — IBYHOTHE MIPEIKH JIFOJIEH.
UenoBek  ymenblil, T€pBble  HM3rOTOBJIEHUS oOpyaud Tpyna. YenoBek
MPSMOXOJSIIITUNA W TEPBBIA BBIXOA JOAeH 3a mpenensl Adpuku. Yemnosek
reienb0epreckuii — o0 NpeJoK HEaHIEePTAIbCKOIO YeJIOBEKa U YeslOBEKa
pazymHOro. YenoBek HEaHIEPTAIbCKUN KaK BHUJ JIOJEH XOJIOJAHOTO KiIUMarTa.
UYenoBek pa3syMHBIM COBPEMEHHOI'O THWIIA, JEHUCOBCKHI YEJIOBEK, OCBOEHUE
KOHTHMHEHTOB 32 npenenamMmu AQpuku.

DOBONIOIMS COBPEMEHHOI'O ueloBeKa. EcTecTBEHHbBII OTOOp B MOIyJIALHUAX
yenoBeka. MyTanMoHHBINH nporecc W noaumopdusm. [lomynsaunoHHbIE BOJHBI,
npeiid renos, murpanus U «3p¢GeKT OCHOBATEIS» B MOMYJSALUAX COBPEMEHHOIO
YeJioBeKa.

Yenoseueckue pacel. Ilomstue o pace. bonbmme pacel:  eBponeougHas
(eBpasmiickas), aBcCTpajlo-HerpoujHas  (PKBaTopuaibHas), MOHIOJOUIHAs
(a3maTcko-aMepuKaHCKas). Bpemss u myTu paccereHMsl uyeloBeKa MO IUIaHEeTe.
EnunctBo  uyenoBeueckux pac. HayuHas  HecOCTOSTENBHOCTh — pacu3Ma.
[TpucnocoOaeHHOCTh YelloBeKa K pa3HbIM YCIOBHSAM OKpYXKaromleil cpembl.
Bnusaue reorpaduyeckoit cpensl M Apeiida TeHOB Ha Mopdosioruio  H

(hM3HOJIOTHIO YeTTOBEKA

OKOCHUCTEMEI U IMpUCyuE€ UM 3aKOHOMEPHOCTHU




7.1

Pa3nens! u 3agaun 3xonorun. CBsI3b 3KOJOTUU C IPYTUMHU HAYKaMHU.
Metoner akonoruu. IloneBeie HaOMIOACHHUS. ODKCHEPUMEHTHI B  JKOJOTHU:
OpupoaHble U JabopaTopHble. MoaenupoBaHUE€ B 3SKOJOTUU. MOHUTOPHUHT

OKPYIKAIOIIIECH CPeIbl: JTIOKAIbHBIN, pETHOHAIBHBIN U TJI00AIbHBIN

7.2

Okosiorndyeckue (GaxkTopbl U 3aKOHOMEpHOCTH uX JeictBus. Kiaccuduxanums
JKOJOTHYECKUX (PakTOpoB: abWOTHUYECKHE, OHOTUYECKHE, AaHTPOIOTCHHBIC.
OOmme 3aKOHOMEPHOCTH JEHCTBHS dSKolormdeckux ¢akropos. [Ipasuio
munumyma (K. Hlnpenrens, FO. JIu6ux). TomepantHocTh. DBpUOMOHTHBIE H
CTEHOOMOHTHBIE OPTaHU3MBI.

AbGuoTtnueckue daktopel. CBET Kak sKojorndeckuii paxrop. JleicTBue pasHbIX
Y4aCTKOB COJHEYHOTO CHEKTpa Ha OpraHu3Mbl. OKOJIOIMYECKHUE TPYIIIbI
pacTeHM M JKMBOTHBIX [0 OTHOLIEHMIO K cBeTy. CHUTHajbHas poJib CBETA.
DoTonepruoan3M.

Temneparypa kak »skosoruyeckuil ¢akrop. [leiictBue TtemmepaTypsl Ha
opranu3msl. [loMKMIO0TEpMHBIE U TOMOHOTEPMHBIE OpPraHU3MBbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

BrnaxHnocte kak 9kojorumdeckwii  (aktop. IIpucmocoOmeHust pacteHuit K
nmojJiep)kaHnio BogHOTO Oananca. Krnaccmdukaius pacTeHHI MO OTHOIICHHIO K
BoJie. [Ipucmocobnenns >KUBOTHBIX K I3MEHEHHIO BOJTHOTO PEKUMA.

Cpenpl oOuTaHMsS OPraHW3MOB: BOJHAs, HA3E€MHO-BO3JYyIIHAs, IOYBEHHAs,
rnyOuHHAas  MOJANOYBEHHAs, BHYTpPUOpPraHu3MeHHas. DPU3MKO-XMMHUYECKHE
OCOOCHHOCTH Cpell oOuTaHus OpraHu3MoB. l[IpucnocobieHuss OpraHu3MoB K
KU3HU B pa3HbIX CPEIax.

buonoruueckue putmsl. BHenHue u BHyTpeHHHE pUTMBL. CyTOUHBIE M TOIUYHBIE
put™Mbl. ITpucnocoOaeHHOCTh OPraHM3MOB K CE30HHBIM H3MEHEHUSM YCIOBUH
KHU3HU.

Kuznennsie Gopmbl opranu3moB. [lonsTre o xusHeHHOU (hopme. KuzHeHHBIE
dbopMBl pacTeHMii: JepeBbs, KyCTapHUKU, KyCTapHUYKH, MHOTOJIETHHE TpPaBbI,
oJHOJeTHUE TpaBbl. JKuzHeHHbIE (HOPMBI KUBOTHBIX: THIPOOUOHTHI, T€OOUOHTHI,
a’poOuoHTBI. OCOOEHHOCTH CTPOEHMSI U 00pa3a KU3HU.

buotnyeckue QaxTopbl. Bumbl OMOTHYECKMX B3aMMOJEHCTBHIA: KOHKYpPEHIIHS,
XMITHUYECTBO, cuMOKM03 U ero (opmel. Ilapazutusm, koomnepauus, MyTyaausMm,
KOMMEHCAJIU3M (KBapTHPaAHTCTBO, HaxJICOHUYECTBO). Herpoduueckue
B3auMOJeicTBUs  (Tonuueckue, (opuueckue, (¢adbpuyeckue). 3HaUEHUE
OMOTHYECKMX B3aMMOJICHCTBHI Ui CYIIECTBOBAaHHUS OpraHHU3MOB B cpeje

oOWTaHUs. HpI/IHL[I/IH KOHKYPCHTHOI'O UCKJIFOUCHUA

7.3

DKOJIOTHYECKHE XapaKTePUCTUKU momyssauuu. llomynsmus kak Ouoioruueckas

cucrema. Poib HEOTHOPOIHOCTH Cpelibl, (PU3UUECKUX OapbepoB U OCOOCHHOCTEH




Ouonoruu BUIOB B (hOPMHUPOBAHHM MPOCTPAHCTBEHHOMN CTPYKTYpPbl MOIMYJIALUMN.
OcCHOBHbBIE MOKa3aTeNW MOMYJSALHMUA: YUCIEHHOCTb, IUIOTHOCTh, BO3pacTHas M
[IOJIOBAst  CTPYKTypa, PpOXKAAEMOCTb, IIPUPOCT, TEMII pOCTa, CMEPTHOCTD,
MUTpaLysl.

Dkosoruueckas cTpykrypa mnonyiasuudu. OIeHKa YHCICHHOCTH TOIYJIALUH.
JlMHaMuKa NOMyJIILMHA U €€ peryysanus. bUoTH4ecKnid IMOTEHUHAal MOIYJISALHHN.
MonenvupoBanue AOUHAMMKM — nomyiasuuu. KpuBele pocTa  4HMCIEHHOCTU
nonyssiuuu. Kpusble BbDKMBaHMs. Perynsnus 4uMCIEHHOCTH MHOMYJISLUI: pOJIb
(GakToOpoB, 3aBUCAIIMX M HE 3aBUCAUIMX OT IUIOTHOCTH. OKOJOTHYECKUE
cTpateruu BUJ0B (r- u K-cTparerun).

[Tonatne 006 »5KoMOrMYeckoil Hume BuAa. Mectoobutanue. MHoromepHas
Mojenb 3Kkonorndeckod Humm Jx.M. XaruuHcona. Pa3mepbl 3KOI0THMUECKON
Humy. [loTeHnManbHas ¥ peaan30BaHHAS HUILIH.

Bun kak cucremMa mnomynasuuid. Apeaibl BUAOB. Buasl M uX KU3HEHHbBIE
CTpaTerMu.  3aKOHOMEPHOCTH  TOBEJEHUS WU  MHUIpalMid  >KMBOTHBIX.

buonornyeckne naBa3UN JYy>XKCPOAHBIX BUJ0B

7.4

CooOmiectBa opraHuzMoB. buonenos u ero crpykrypa. Csizu Mexay
opraHu3MamMu B OuoIeHO3e. DJKOocHCcTeMa Kak OTKpbiTas cucrema (A.J[x.
Tencnn). @yHKUMOHANbHBIE OJIOKM OPraHU3MOB B SKOCHUCTEME: IPOAYLIEHTHI,
KOHCYMEHTHI, peayleHTbl. Tpodudeckue ypoBHU. Tpoduueckue menu u ceru.
Abunotnyeckue 6moku 3KocucteM. [TouBbl U mibl B 3KkocucTemMax. Kpyrosopot
BELIECTB U NMOTOK SHEPTUU B IKOCHCTEME.

OcHOBHBIE TOKa3aTeNM 3KOCHCTEMBbl. buomacca u mpoaykuus. DKOJIOTHYECKUE
MUPAMHUJIBI YUCEN, OMOMACCHI U DHEPTHH.

HanpaBnenHble 3akOHOMEpHBIE CMEHBI COOOIIeCTB — cyKueccud. [lepBuunbie u
BTOPUYHBIC CYKIIECCCMM W WX TMPUYUHBL. AHTPOMOTEHHBIE BO3ICHCTBHUS Ha
cykueccuu. Knnmakcaoe coo6mectBo. bruopasnoobpasue u moiHora KpyroBopoTa
BEILIECTB — OCHOBA YCTONUMBOCTH COOOIIIECTB.

[IpupoaHbie 3KOCUCTEMBI. AHTPONOTE€HHBIE HKOCUCTEMBI. ATPOIKOCUCTEMA.
ArporieHo3s. Paznuuus Mexay aHTPOIIOT€HHBIMH M IPUPOIHBIMU YKOCUCTEMAMH.
VYp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. I'oponckas diaopa u
¢dayna. CuHaHTpOnuU3alus TOpoACKoi (ayHbl. bruonornyeckoe U X03siiiCTBEHHOE
3HaYEHHE arpod’KOCHCTEM M ypOO3KOcHCTEM. 3aKOHOMEPHOCTH (OPMHUPOBAHUS
OCHOBHBIX B3aUMOJICHCTBUI OPTaHU3MOB B SKOCUCTEMAX.

[Iepenoc 3HEpruM U BELIECTB MEKIY CMEKHBIMU IKOCUCTEMAMHU. Y CTOMYMBOCTD
OpraHu3MOB, TMOMYJISUUHA U OSKOCHCTEM B YCJIOBHUSIX €CTECTBEHHBIX U

AHTPONOTEHHBIX BO3JECHCTBUI

7.5

buochepa — oOmennanerapuas oOosnouka 3eMid, TA€ CYIIECTBYeT WU




cyllecTBoBajia JKuM3Hb. YueHue B.JM. Bepnaackoro o Ouocdepe. Obnactu
o6uocdeps u €€ coctas. Kuoe BeriecTBo 6MOcheEphI U ero (PyHKITUH.
3aKOHOMEPHOCTH cylecTBoBaHus Ouocdeprl. OcobeHHOCTH Ouocdepsl Kak
rnobanbHOM  dKocHcTeMbl.  J[MHamu4eckoe  paBHOBecue B Omocdepe.
KpyroBopotsl BemecTB u OHOTCOXMMHYECKHME LHMKIBI (yriepona, as3ora).
PurmugHOCTS siBICHMIA B Onochepe.

3onanbHOCTh OMocgepsl. IlonsaTue o 6uome. OCHOBHBIE OMOMBI CYIIM: TYHApa,
XBOMHBIE Jleca, CMEIIAHHbIE M IIMPOKOJHMCTBEHHBIC JIECa, CTENH, CaBaHHBI,
MYCTBIHM, TPONMUYECKHE JIeca, BBICOKOTOPhs. Kiumar, pacTUTENbHBIH W
YKUBOTHBIA MHp OMOMOB CYIIIH.

CtpykTypa U (yHKIMS KUBBIX CHCTEM, OLIEHKAa MX PECYpCHOr0 MOTEHIMaia U

onocdepHbIX PyHKITUN

7.6

DKOJIOrHYecKre KpU3HUChl U UX MpHUMHbL. Bo3nelicTBue yenoBeka Ha 6uocdepy.
3arpsi3HeHUE BO3AYIIHOW cpenbl. OXpaHa BO3ayXa. 3arpsi3HEHUE BOJHOU CPEJbl.
Oxpana BoAHBIX pecypcoB. Pazpymienue nmouBbl. OXpaHa MOYBEHHBIX PECYPCOB.
N3menenue knmuMmara.

AHTpOIIOTEHHOE BO3JIEHCTBUE HA PACTUTENBHBIM W JKUBOTHBIM Mup. OxpaHa
PACTUTENBHOTO W XWUBOTHOTO MHpa. OCHOBHBIE MPUHIMIBI OXPAaHBI MPHUPOIBI.
Kpacupie kumru. Ocobo oxpansiembie mpupoanbie Tteppuropun (OOIIT).
Boranuueckue cazibl ¥ 300JJ0THYECKHUE MTAPKH.

OcCHOBHbIE TPHUHIMIBI YCTOMYMBOIO Pa3BUTHUSI YEJIOBEUECTBA U TMPHUPOIBL.
PanmonaneHoe  mpUpOJONOIB30BAaHME U COXpaHEHHE  OMOJIOrHMYECKOIo

pazHooOpa3us 3emiiu










