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MHNOACHUTEJIbBHASA 3AITNCKA

[Iporpamma o yueObHomy nipeamery "buonorus" (nanee - OMoa0THs) HA YPOBHE CPEAHETO
obmiero odbpazoBanus papadborana Ha ocHoBe DenepanbHOTO 3aKk0Ha OT 29.12.2012 Ne 273-D3
«O06 obpazoBanuu B Poccuiickoit ®enepanum»y, ®I'OC COO, Konnenmwu mnpenoiaBaHus
yueOHoro npenmMera «bHOIOTHS» M OCHOBHBIX MOJOXEHUU (eaepanbHON paboyel mporpamMmbl
BOCIIUTAHMS.

Yuebubiii npeamer «buomorusy yriyonéunoro ypoas usydenus (10—11 kiaaccer) sBisieTcs
OJIHUM U3 KOMITOHEHTOB IMpeAMETHOU oOmnactu «EcTecTBeHHO-HAYyYHBIC NMPeaMeThy. COriacHo

nonoxeHusiM @I'OC COO npoduiibHbIe yueOHbIE TPEIMETHI, H3ydaeMble Ha YTIyOoIEHHOM
YPOBHE, SIBJISAIOTCS criocoooM nuddepenuanum oOydeHus: Ha ypoOBHE CPETHETO 00IIero
o0pa3oBaHus U MPU3BaHbl 00ECIIEUYUTH MIPEEMCTBEHHOCTh MEX]ly OCHOBHBIM OOIIKM, CPEIHUM
o0IIMM, CpeaHUM MPOPECCHOHATBHBIM U BBICIIUM 00pa3oBaHUEM. B TO ke Bpemsi KaKAblid U3
3TUX YYEOHBIX TMPEAMETOB JODKCH OBITh OPUSHTHPOBAH HA TPHOPHUTETHOE pEIICHUE
0o0pa3oBaTeNbHbIX, BOCIUTATEIBHBIX U PAa3BUBAIOLINX 33]a4, CBSI3aHHBIX C MpodopueHTanuei
00y4aroluXxcsi U CTUMYJIMPOBAHHEM HHTEpeca K KOHKPETHOH 00JacTu HAy4HOIO 3HAHUS,
CBSI3aHHOTO C OMOJIOTHEH, MEAUITUHOM, SKOJIOTUEH, IICUXOJIOTHEHN, CTIOPTOM HJIH BOEHHBIM JIEJIOM.
[Tporpamma o yueOHOMY TipeameTy "buonorus" naér npeacTaBieHue O IMEeTH U 3a1a9ax
M3ydeHHs yaeOHOTo npeaMeTa «buoorusy Ha yriayOoJaéHHOM ypOBHE, ONpeAesseT 00s3aTenbHoe

(MHBapUaHTHOE) MPEIMETHOE COJIepKaHue, €ro CTPYKTYPHUPOBAHUE MO pa3AesiaM U TeMaM,
pacmpezienieHue Mo Kiaccam, peKOMEHIYeT MOCIeI0BAaTebHOCTh U3YUeHHs yueOHOro MaTepuana

C y4€TOM MEXKIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBS3CH, JIOTUKH Y4eOHOTO Ipolecca,
BO3PACTHBIX 0COOEHHOCTEW oOydaronuxcs. B mporpammMe mo OMOJIOTHMH peain30BaH MPUHITUI

IIPEEMCTBEHHOCTU C M3Y4YE€HHEM OMOJIOTMM Ha ypOBHE OCHOBHOTO 00IIero odpa3oBaHus,
Omarogapsi ueMy MpoCMaTPUBACTCS HAMIPABICHHOCTh HA TIOCTIEAYIOIIee Pa3BUTHE OUOIOTUYECKUX
3HaHWH, OPHEHTHPOBAHHBIX Ha (OpMUpOBaHME ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,

HKOJIOTHYECKOTO MBIIIICHHS, TIPEICTABICHUI O 3J0POBOM 00pase KHU3HH, HAa BOCIIUTAHHE
OepeXKHOTO OTHOIICHUS K OKpYXarollel NMpupoaHon cpene. B mporpamme mo OMOIOTHU Takke
MOKa3aHbl BO3MOXHOCTH y4eOHoro mpeamera «buonorus» B peanusanuu tpedoBanuiit ®I'OC
COO k nnaHupyeMbIM JINYHOCTHBIM, METANIPEAMETHBIM U IPEAMETHBIM pe3yJbTaTaM 00ydeHus U
B ()OPMHPOBAHUU OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIHHON NEATEIHHOCTH OOYJArOIIUXCS 10
OCBOCHMIO COJIEpXKaHMUA OHMOJIOTMYEeCKOro o0pa3oBaHHMsS Ha YpPOBHE CpEIHEro oOIIero
oOpazoBaHus.

VY4eOublii mpeamer «buosorus» Ha ypoBHE CpeIHETr0 OOIIero 0Opa30BaHUS 3aBEpPIIACT
Ouooruueckoe oOpa3oBaHue B IIKOJE U OPUEHTHUPOBAH HA pacIlMpeHHe U YriayOsjaeHue 3HaHWM
00yJaronMXcs O )KUBOM MPUPOJIE, OCHOBAX MOJIEKYISPHOU U KIIETOUYHOW OHOIOTHH, YMOPHUOIIOTHH
U OWOIIOTUM pa3BUTHS, TEHETUKHU, CEJCKIMH, OMOTEXHOJOTHH, JBOJIOLMOHHOTO YYECHHS U
9KOJIOTHH.

N3yuenue yuebHOro nmpenmera «buonorus» Ha yriyOJeHHOM ypOBHE OPUEHTHPOBAHO Ha
MOJTOTOBKY O0YYaIOIIUXCs K MOCIIEAYIOIEMY MOJTy4eHHIO OMOJI0rHYecKoro 00pa3oBaHus B By3ax
U OpraHM3alusAX CpeaHero mnpodeccuoHanbHOro obpazoBanus. OCHOBY €ro cojepiKaHus
COCTaBJISIET CHUCTEMa OMOJIOTUYECKUX 3HAHWMU, TMONYYCHHBIX TPH U3YUYCHUU OOYUYAIOUTUMUCS
COOTBETCTBYIOIIMX CHCTEMaTHYECKHX pa3lesioB OWOJIOrMM Ha YpPOBHE OCHOBHOIO OOLIETro
oOpazoBanms, B 10—11 kmaccax 3T 3HaHUS TOTYYAlOT pa3BUTHE. TaK, pacIIUPEHBI U yITyOICHBI
OMOJIOTUYECKHE 3HAHUS O PACTEHUSX, KUBOTHBIX, rprbax, OakTepusx, OpraHU3ME UeIOBeKa,
O0IMX 3aKOHOMEPHOCTSX JKH3HH, JOMOJHUTEIHLHO BKIIOUEHBI OWOJIIOTUYECKHUE CBEICHUS
MPUKJIAJHOTO M MOMCKOBOTO XapakTepa, KOTOpPble MOXKHO MCIIONb30BaTh KaK OPUEHTHUPHI IS



nocienyromero Beioopa npodeccnn. Bo3mokHa Takyke MHTErpanusi OMOJIOTHYECKUX 3HAHHUH C
COOTBETCTBYIOIIMMHU 3HAHUSIMH, ITOJYYEHHBIMH O0YUYaIOIUMUCS IPU U3y4eHUH QUBUKU, XUMHHU,
reorpaduy U MaTeMaTHUKH.

CrpykTypa mnporpamMmbl 1o ydeOHOMy mpeamety "buosorus" oTpakaer CHCTEMHO-
YPOBHEBBIII M 3BOJIOIMUOHHBIN MOAXOABl K M3y4deHHIO Ouonoruu. CoriacHO MM, H3Yy4aroTcs
CBOWCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE Ul )KUBBIX CHCTEM Pa3HOTO YPOBHS OpraHM3allUy,
HBOJIIOIUM OPTaHUYECKOr0 MHpa Ha 3emjie, COXpaHeHHs OHOJOTHYECKOrO pa3zHooOpasus
wianetsl. Tak, B 10 kiacce W3y4aroTCsi OCHOBBI MOJIEKYJSIPHOW W KIJIETOYHOM OHOJIOTHH,
AMOPHUOJIOTUN U OUOJNIOTMH Pa3BUTHUS, TEHETUKU U CENEKLIUU, OMOTEXHOJIOTUU U CUHTETUYECKOM
OMOJIOTHH, aKTYyaJH3UPYIOTCS 3HAaHUS OOyJalomuxcs NO OOTaHWKE, 300J0TMH, AHATOMUH,
¢uznonornn venoseka. B 11 kimacce u3y4aroTcs 3BONIONMOHHOE YYEHHE, OCHOBBI AKOJIOTHH H
yueHue o uocdepe.

VYueOubiii npeamer «buonorus» mpu3BaH 00€CNEYUTh OCBOEHUE OOYUYAIOIUMUCS
OMOJIOTMYECKUX TEOpPHA M 3aKOHOB, WACH, NPUHIUIIOB M TPaBWI, JEKAIIUX B OCHOBE
COBPEMEHHOM €CTECTBEHHO-HAy4YHOH KapTUHBI MHUpPA, 3HAHUW O CTPOEHHMM, MHOrooOpasuu u
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOIMYJALHUHU, OUOIEHO03a, SKOCHUCTEMBI, O BBLIAIOIIUXCS
HAyYHBIX JOCTHKCHHIX, COBPEMEHHBIX HCCIIEOBAaHUSAX B OMOJIOTHH, MPHUKIAJHBIX acleKTax
OMOJIOTHYEeCKUX 3HAHWH. [ pa3BUTHS M MOANEpKAHUS MHTEpeca OOydJaIoIMXCsl K OMOJIOTHH
Hapsily CO 3HAUYUTENbHBIM 00bEMOM TEOPETUUYECKOTO MaTepuaja B COIEPKAHUU IIPOrpaMMBbI 10
OMOJIOTHH TMPEIYCMOTPEHO 3HAKOMCTBO C HMCTOpUEH CTAHOBJICHUS U Pa3BUTHUA TOM WJIM WHOM
o0nactu OHMOJNIOrHH, BKJIAJIOM OTEUECTBEHHBIX U 3apYOEKHBIX YUYEHBIX B PEIICHHE Ba)KHEUIIMX
OMOJIOTUYECKHUX M KOJOTUICCKHIX TIPOOJIEM.

Ienp u3yuenus: yueOHoro npeamera «buonorusy Ha yriayOlI€HHOM YpOBHE — OBJIa/ICHUE
00yJaroIUMHUC 3HAHUAMH O CTPYKTYPHO-(DYHKIIMOHAIBHOW OpPTaHMW3alliU JKUBBIX CHCTEM
Pa3HOTro paHra v NpuoOpeTeHre YMEHUI UCIOIb30BaTh 3TH 3HaHUS B (GOPMUPOBAHNUN UHTEpeca K
ornpenieN€éHHON 00s1IacTH MPOo(EeCcCUOHATLHON JIEATEIbHOCTH, CBS3aHHOM ¢ Ouoyoruei, wim x
BbIOOpY y4eOHOT0 3aBeIeHHs I TPOAOIKEHHUS OHMOIOrHYecKOro 00pa3oBaHUsL.

JlocTmkeHue 1enu u3ydeHus ydeOHoro npeamera «buosnorus» Ha yriyOJ€HHOM YpOBHE
o0ecrnieunBaeTcs peleHueM CIeyIOINX 3a1au:

OCBOGHHE OOYyYarOIMMHUCS CHCTEMbl OMOJIOTMYECKMX  3HaHMH: 00  OCHOBHBIX
OMOJOTMYECKUX TEOPHIX, KOHIEMIMIX, THIIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX W MpaBHIIaX,
COCTaBJISIIOLIMX COBPEMEHHYIO €CTECTBEHHO-HAyyHYI0 KapTUHY MHpa; O CTPOEHHH,
MHOT000pa3uu U OCOOCHHOCTSAX OWMOJIOTHYECKUX CHUCTEeM (KJIETKa, OpraHW3M, TOMYJISIs, BU],
ouoreoreHo3, Ouocdepa); 0 BBIJAIOMUXCS OTKPBHITHSAX W COBPEMEHHBIX HCCIIECIOBAHUSIX B
OnoJyoruu;

O3HAaKOMJIEHHE  OO0ydYaromMxcs C  METoJaMH  IO3HAaHUS  JKUBOM  MPHUPOBI:
HCCIIeIOBATENILCKUMH METOJIaMH OMOJIOTHYECKHX HAayK (MOJICKYJISIPHON M KJIETOYHON OMONIOTHH,
AMOPHUOIIOTUN U OUOJNIOTHH Pa3BUTHsI, TEHETUKU U CENEKIINH, OMOTEXHOJIOTHH U CUHTETHYECKON
OMOJOTMM, TAJCOHTOJOTHH, OKOJIOTHMH); METOJaMH  CaMOCTOSATEIBHOTO  IPOBEICHUS
OMOJIOTMYECKUX HCClIeloBaHUil B jaboparopur U B mpupoje (HaOmoJeHHe, H3MEpPEHUe,
HKCHEPUMEHT, MOJICIIUPOBaHHE);

OBJIaJICHHE OOYYAIOIIUMUCS YMEHHSIMH: CaMOCTOSITEIHHO HAaXOJUTh, aHAIU3UPOBATH U
HCIO0JIb30BaTh OMOJIOTMYECKYI0 HH(OPMALIHIO; MOJIb30BAThC OMOIOTHUECKON TEPMUHOIOTHEH 1
CUMBOJIMKOI; YCTaHaBIUBATh CBSI3b MEX]y pPa3BUTHEM OUOJIOTMH U COLUATbHO-9KOHOMUYECKUMU
1 9KOJIOTHYECKUMHU TIPOOIeMaMH YeJIOBEUECTBA; OLIEHUBATH OCIIEICTBHSI CBOEH NESATEILHOCTH MO
OTHOIICHHUIO K OKpPYKAIOLIeH MPUPOTHON cpeae, COOCTBEHHOMY 3/I0POBBIO U 3/I0POBBIO



OKPYKaIOIUX JIIOJIeH; OOOCHOBBIBaTH W COOJIIOAATh MEphl MPOGUIAKTHKHA HH(PEKIIMOHHBIX
3a0oseBaHU, IpaBUJa TOBEACHUS B NpUpoAe M obecredeHus 0e30MacHOCTH COOCTBEHHOM
KHU3HEIEATEIbHOCTH B 4YPE3BbIYAMHBIX CUTYalUsX MPUPOJHOIO M TEXHOICHHOIO XapakTepa;
XapaKTepu30BaTh COBPEMEHHbIE HAYYHbIE OTKPBITHS B 00JIACTH OUOJIOTHH;

pa3BUTHE Y O0YYaIOIUXCs MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH B IpoIecce
3HAaKOMCTBA C BBIIAIOLIUMHCA OTKPBITHSIMU U COBPEMEHHBIMHM MCCIIEJOBAHUSAMHU B OHMOJIOIHH,
pemaeMpIMi €10 MpoOJIeMaMH, METOJO0JIOTUEH OHOJIOrMYecKOro HCCIIEeOBAHUS, MPOBEACHUS
OKCHEPUMEHTAIBHBIX HCCIEAOBAHUM, peIIeHUs OHOJIOrMYEeCKHX 3a1ad, MOJEIUPOBAHUS
OMOJIOrNYECKUX OOBEKTOB U MPOLIECCOB;

BOCIIUTaHHE Y OOYYaIOUIMXCS LIEHHOCTHOTO OTHOILIEHMS K HBOW MPHUPOJE B LEJIOM U K
OTACNbHBIM €€ OOBEeKTaM U SABICHHUAM; (OPMHUPOBAHHE HKOJOTHUECKOW, TE€HETHYECKOH
IPaMOTHOCTH, OOIIEW KyJbTYpbl MOBEACHHS B IMPHUPOJAE; UHTEIPALMU €CTECTBEHHO-HAYUHBIX
3HAHWM;

npuobpereHue o0y4yaroIUMUC KOMIIETEHTHOCTH B PallMOHAILHOM MIPUPOIOIIONIBE30BaHUU
(cobmromeHne TpaBWII TOBENEHUS B MPHUPOJAE, OXpaHbl BUAOB, 3KOCHUCTEM, Ouocdepsi),
COXpaHEHHH COOCTBEHHOTO 3/I0pPOBBSI U 3/0POBBS OKPY)KAIOIIMX JItOJeH (coOmMromeHus Mep
npodUIaKTHKH 3a0051eBaHuil, obecriedeHne 0€30MacHOCTH KU3HEAEATEIbHOCTH B Upe3BbIYaHbIX
CUTYyalUsAX IPUPOAHOTO U TEXHOT€HHOI'O XapaKTepa) Ha OCHOBE MCII0JIb30BaHMsI OMOJIOTHUECKUX
3HAHU U YMEHUU B OBCEIHEBHOM )KU3HU;

CO3/laHME YCJIOBUH JUIi OCO3HAHHOIO BBIOOpPAa OOYYAIOIUMHCS HHJIMBUAYaJIbHOU
00pa3oBaTeNbHON  TPACKTOPHH, CIIOCOOCTBYIOMIEH TMOCIEAYIOMEMY HpOPecCHOHATHHOMY
CaMOOINPEEIICHNI0, B COOTBETCTBUU C WHAMBHUIYAJbHBIMU HHTEpECaMU U MOTPEOHOCTAMU

peruoHa.
OO1miee YUCIIO 4YacoB, OTBENEHHBIX HA HM3YYCHHE OHWOJIOTMM Ha YIIIYOJCHHOM YpPOBHE
cpemHero obmero ooOpaszoBanusi, cocraBmser 204 waca: B 11 kmacce — 102 waca

(3 yaca B Henenmo).

OT60p OpraHu3aIoHHbBIX (HOPM, METO/IOB U CPEJCTB 00YUEHUSI OMOJIOTUN OCYIIECTBISETCS
c yuéroMm cnenuuKd ero CoAep KaHus M HaIpPaBIEHHOCTH Ha MPOJOJKEHHE OMOJIOrMYecKOro
00pa3oBaHMs B OpraHU3aIUAX CPeIHEro MpoheCcCHOHATBFHOTO U BhICIIEro 00pa3oBaHUsl.

OO0s13aTeNbHBIM YCIOBHEM TMPU OOy4YeHHH OWOJIOTUM Ha YIIIyONEHHOM YPOBHE SIBIISIETCS
MPOBEACHUE JA0OPATOPHBIX U TPaKTUYECKUX pador. Takxke ywacTue oOydalOIMXCS B
BBITIOJIHEHUU TTPOCKTHBIX U YI€OHO-HCCIIEOBATEILCKUX Pab0T, TEeMaTHKA KOTOPBIX OMPEAeIIAeTCS
YUUTENIEM Ha OCHOBE MMEIOLIUXCSl MAaTEPUATIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX
YCIIOBHA.



COJAEPKAHUE OBYYEHUA

11 KIIACC
Tema 1. 3apokneHue U pa3BUTHE IBOJTIONMOHHBIX MPeCTABJIEHHH B O0HOJIOTHHI
OpomononHass teopuss Y. [lapBuna. Ilpeanocbuiky BO3HMKHOBEHHs JapBUHH3MA. JKu3Hb U
Hay4dHas nesrenbHocTh Y. JlapBuHa. J[Brmkyiue cuiibl 3BoOIMU BUA0B 1o Y. [lapBuHy (BhICOKast
WHTEHCUBHOCTh Pa3MHOXKEHHS OPraHu3MOB, HACJIEJCTBEHHAass W3MEHYMBOCTb, Oopbba 3a
CYIIIECTBOBaHHE, €CTECTBEHHBII U UCKYCCTBEHHBII 0TOOD).

Odopmnenne cuaTeTndeckoit Teopuu sBotonuu (CTI). HeittpanbHast TeOpHst SBOTIOIUH.
CoBpeMeHHas 3BOJIOIMOHHAS OMONOTHA. 3HAUYEHHE HBOJIOIMOHHONW TEOpUH B (HOPMHUPOBAHHU
€CTECTBEHHO-HAyYHON KapTUHBI MUPA.

JdeMoHcTpamun

[Toptpetsl: Apucrorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cenr-Unep, K. Krosbe, Y.
Hapsun, C. C. Yerepuxos, 1. U. lImansraysen, x. Xonaeitn, . K. benses.

Tabmuipr u cxembl: «Cucrema xuoil mpuposl (o K. Jlunnero)», «JlecTHuma *uBbIx
cymectB (mo Jlamapky)», «Mexanusm (popMupoBaHus MPUCITIOCOOTICHUM Y PACTEHUHN U )KUBOTHBIX
(mo Jlamapky)», «Kapta-cxema mapipyra nyremectsus Y. Jlapsunay, «Haxoaku Y. [lapunay,
«DopMbl 60pbOEI 32 cymiecTBOBaHue», «[lopoasl romydeit», «MHoroobpasue KyabTypHBIX GHopM
KarmycTbl», «[lopoapl mOMamIHUX >KUBOTHBIX», «Cxema o0pa3oBaHHMS HOBBIX BuAOB (o Y.
HapBuny)», «Cxema COOTHOIICHHUS IBIKYIIUX CHJ JBOJIOIUN», «OCHOBHBIEC TOJIOKEHUS
CUHTETUYECKOM TEOpUHU IBOJIIOLIUNY.

Tema 2. Mukpo3BoTIOUMsA U €€ pe3yJIbTaThl

ITomynsauus kak sneMeHTapHas eauHuua 3Boiounu. COBpPEMEHHBIE METOIBl OLEHKU
TE€HETUYECKOr0 pa3HO00pa3usl U CTPYKTYphl MOMysAui. Mi3sMeHeHre reHopoHIa MOnyJIsSuu Kak
3JIEMEHTAapHOE HBOJIIOIIMOHHOE SIBJIEHME. 3aKOH TeHermdeckoro pasHoBecus Jx. Xapmau, B.
Baitn6epra.

OneMeHTapHble (HAaKTOphl (IBMOKYIIME CHJIBI) SBOJIOLUMH. MYTAalMOHHBIM Mpolecc.
Komb6unatuBHas usMeHUMBOCTb. Jpeil( reHoB — citydaiiHble HEeHANpaBJIeHHbIE H3MEHEHHS YaCTOT
ajtenedt B nonymsiusax. D¢ dext ocHoBarens. Iggdexm oymouiiounoeo coprviuuxa. CHudxcenue
2eHemuyecKo2o pasHoobpasus: npuuunsl u ciedcmeus. llposenenue s3¢pgexma Opetipa 2eros 6
oonvuwux u maneix nonyrayuax. Murpanuu. M3onsumus  nmomymsumid:  reorpaduueckast
(mpocTpaHCcTBeHHas ), Onosiornueckas (pernpoayKTHUBHAS).

EcrecTBeHHbI 0TOOp — HampaBistomuid (akrop s3Bomonund. DopMbel ecTeCTBEHHOTO
oTOopa: IBWXKYUINH, CTaOMIM3UpPYIOUUH, paspbiBatouuil (au3pyntuBHbIi). I[lomoBoi oT6op.
BO3HMKHOBEHNE U 3BOJIIOLUS COLUATBHOIO MTOBEACHUS JKUBOTHBIX.

[TpucnocoOaeHHOCTh OpPraHU3MOB KakK pe3yJabTaT MHUKPOIBOJIOLUHU. BO3HHKHOBEHHE
MIPUCIIOCO0JIEHUH Yy Opranu3mMoB. ApoMopdo3sl 1 naunoagantanuu. [Ipumeps! npucnocoOaeHuit y
OpraHu3MoOB: Mopdojorudyeckue, (HU3NOIOTHUECKHE, OHNOXUMHUYECKHE, IOBEIECHYECKHE.
OTHOCHUTENBHOCTH MPUCTIOCOOTIEHHOCTH OPTraHU3MOB.

Bun, ero kputepun u cTpykTypa. BumooOpa3oBaHue Kak pe3yibTaT MUKPOIBOJIOLUH.
M3onmsammst — xomroueBoit (dakTop BHmooOpazoBaHus. Ilytm u cmocoObl BHUI000pa30BaHMS:
ajionatpuueckoe  (reorpaduyeckoe), CHUMIATPUYECKOe (IKOJOTMUYECKOE), «MTHOBEHHOE»
(monurutonan3anus, rudpuauzanys). JmuTeaTsHOCTh SBOIIOLMOHHBIX MPOLECCOB.

MexaHu3Mbl OPMHUPOBAHUS OMOJIOTHYECKOTO Pa3HOOOpa3Hs.

Ponbp sBomronmoHHO#l Ouonoruu B pa3pabOTKE HAy4YHBIX METOJOB COXpaHEHHS
O6uopazHooOpasus. MUKPOIBOMIONUS U KOIBOJIOLHUS IApa3UTOB M UX XO035€B. MeXaHU3MBI
(hopMUPOBaHUS YCTOWYMBOCTU K aHTUOMOTUKAM U CIIOCOOBI OOPHOBI C HEM.

JdemoHcTpauuu

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



Tabmuie! u cxeMbl: «MyTanMOHHAS U3MEHYUBOCTEY, «IlOMyNsIIOHHAs CTPYKTYpa BUIAY,
«Cxema mposiBICHHs 3akoHa Xapau—BaitnOepra», «JIBWKyImme CHIIBI  BOJIIOIIHH,



«IKOJOTHYECKasT W3OJIAIMS TOMYJISAIUA CeBaHCKOM dopenny», «['eorpaduyeckas H3OJIAIHSL
JUCTBEHHUIIBI CHOMPCKOM U JIMCTBEHHUIIBI JaypcKoit», «[lomynsiuoHHbIe BOJHBI YUCIEHHOCTH
XUIIHUKOB M JKepTB», «(Cxema JeHCTBUS ecTecTBEHHOro ordopay, «Dopmbl OOprOBI 3a
CYILLIECTBOBAHUEY, «npycrpuanbHbIi MEJIAHU3MY, «Kussie HCKOIIaeMBbIE»,
«IloxkpoBUTENBCTBEHHAs OKpacka >XMBOTHBIX», «lIpenynpexnaromas okpacka >XUBOTHBIXY,
«Dusnonoruueckue ananranuny, «[Iprucnoco01eHHOCT, OPraHU3MOB U €€ OTHOCUTEIBHOCTHY,
«Kputepun Buga», «Bugbl-gBoitHukn», «CTpykTypa BuUga B npupoae», «CrmocoOsl
BunooOpasoBanusi», «l'eorpaduueckoe BHI00Opa3zoBaHMe TPEX  BUIOB  JIAHBIIICHY,
«DKOJIOTUYECKOE BHU000pa3oBaHUE BUAOB CUHHUI, «llomurmionasl pacrenuit», «KamycTHo-
peAeUHbINA THOPUITY.

O6opynoBanue: repOapuu pacTeHUN, KOJJICKIUU HACEKOMBIX, Yydella NTHUI] U 3Bepel ¢
MpUMepaMu Pa3IUYHbIX MPUCIIOCOOJIEHUH, Yydyena NTHUIl U 3Bepeil pasHbIX BHJIOB, repdapuu
pacTeHui OIM3KUX BUIOB, 00Pa30BaBIINXCS Pa3IMYHBIMU CIIOCOOAMHU.

JlabopaTopHas padora «BpisBiieHHE U3MEHYHUBOCTH Y 0COOEH OHOTO BUAAY.

JlabopaTopuass padora «[IpucnocobrmeHuss OpraHU3MOB U UX OTHOCHTEIbHAs
11e1ecO000Pa3HOCThY.

JlabopaTopnasi pabora «CpaBHEeHHE BUIOB 110 MOP(HOIOTUYECKOMY KPUTEPHION.

Tema 3. MakpodBoJionus 1 eé pe3yJabTaThl

MeTtopl u3ydeHus Makpo3Boatonuu. [lageonTonornyeckue METOAbl U3y4€HUs IBOJIIOLINH.
[Tepexonnbie popmbl U PpUITOreHETHIECKHE PSAAbI OPraHU3MOB.

buoreorpaduueckue Meronbl u3ydeHus sBomonuu. CpaBHenue ¢uopsl U (payHsI
MaTEPUKOB M OCTPOBOB. bruoreorpaduueckre odmacti 3eMin. BHIBI-OHIEMUKA U PEITUKTHL.

OMOpHOJIOTHYECKUE U CPaBHUTEIBHO-MOP(OIOTHYECKHE METO/bl HU3YyYEHHs! IBOJIOILUH.
['eHeTnyeckue MeXaHHU3Mbl IBOJIIOLMM OHTOI€HE3a M TOSBIEHHUS HBOJIOLMOHHBIX HOBILIECTB.
I'oMosiornyHble ¥ aHAJIOTMYHbIE OpraHbl. PyTuMeHTapHble opraHbl U aTaBU3Mbl. MOJIEKYIISIpHO-
reHEeTHYeCKue, OMOXMMUYECKHMEe M  MaTeMaTH4eCKMe METOAbl M3YYEHHUS  3BOJIOLMHU.
I'omosnoruynsie reHbl. COBpeMEHHBIE METO/IbI TOCTPOEHUS (PUIOTeHETHUECKUX IEPEBBEB.

XPOMOCOMHBIE MYTAlLIUX U IBOJIIOLUS T€HOMOB.

O6mme 3akoHOMEpPHOCTH (MpaBwiia) ABOJMOUMU. [Ipunyun  cmenvl  QYHKYUIL.
Heo6patumocTs sBomtonuu. AjanTuBHas paauaius. HepaBHOMEpHOCTh TEMIIOB 3BOJIOIHH.

JdemMoHcTpanuu

[optpetsi: K. M. bap, A. O. KoBanesckuit, ®. Mromiep, 3. ['ekkes.

Tabnuue! u cxembl: «PUIOTEHETUYECKUH PSIIT JIOIIATN», «APXEONTEPHKC», «3Bepo3yObIe
smepb», «Creronedans», «Punnodurs», «CemeHHbIe TAanopoTHUKN», «buoreorpaduueckue
30HBI 3eminmny», «Jlpeiid konTuHEHTOB», «PemukThl», «HawampHbIe CcTaguu >MOpPHOHAIBHOTO
Pa3BUTHA O3BOHOYHBIX )KMBOTHBIX», «I OMOJIOTUYHBIE U aHAJIOTUYHBIE OpraHbl», «PyIuMeHTh»,
«ATaBU3MBDY, «XPOMOCOMHBIE HAOOpPHI dYeloBeKa W IMIMMIIaH3e», «lJaBHbIE HaINpaBICHUS
ABOJTIOLIMNY, «O0I1IHe 3aKOHOMEPHOCTH 3BOIOLUI.

OO6opynoBaHue: KOJJIEKIMH, TepOapuu, MYJSDKA HCKOMAEMBIX OCTAaTKOB OPraHU3MOB,
MYJISKA TOMOJIOTUYHBIX, aHAJOTHMYHBIX, PYAUMEHTAPHBIX OpPraHOB M aTaBU3MOB, KOJUIEKIUU
HACEKOMBIX.

Tema 4. IIponcxoxkneHne 1 pa3BUTHE JKU3HHA Ha 3emiie

Hayunple THMOTE3BI TPOUCXOXKICHUS KU3HM Ha 3emie. AOWOTCHE3 W IaHCIIEPMUS.
JloHayuHble TPEICTABICHUS O 3apOXKACHUU >KU3HM (KpeauroHH3M). ['Mmoresa MOCTOSHHOTO
camo3apo>KJIeHUs KU3HU U €€ onposepkeHue onbitamu ®@. Penu, JI. Cnannannanw, JI. [lactepa.
[TpoucxoxaeHne >Ku3HU U aCTPOOUOIIOTHSL.



OcHOBHBIE dTanbl HEOpraHUYECKOi Bomonuu. [InanerapHas (reojsoruyeckas) IBOJIOIHS.
Xumuyeckasi 3BOJOLMS. AOUOTEHHBIM CHHTE3 OPraHUYECKUX BEIIECTB M3 HEOPraHMYECKHUX.
Omneit C. Muwmepa u I'. FOpu. O6pa3zoBanue nmoammepoB U3 MoHOMepoB. KoarepBaTHas rumoresa
A. W. Onapuna, runore3a nepBudyHoro OynboHa Jx. XomnpaeiHa, reHetrudeckas rumoresa [
Ménnepa. Pu6osumsl (T. Yek) u runoresa «mupa PHK» V. I'mnbepra. opmupoBanme meMOpaH
Y BO3HUKHOBEHHE IPOTOKJIETKHU.

Ucropus 3emnm u wmetonbl €€ wu3ydeHus. Vckomaemble OpraHMYecKHE OCTaTKH.
I'eoxponomorust u e€ wmeroabl. OrtTHocUTenbHAasT W a0CONIOTHAsE T'EOXPOHOJIOTHSI.
I'eoxpoHosornyeckast Kaaa: 0HbI, 3pbl, HEPUOADI, TTOXH.

HavanbHble 3Tanel opranndeckoil 3poaronnu. [losiBieHHe M 3BONIOLUSA NEPBBIX KIIETOK.
Opomronust Metabonu3Ma. BosHukHOBeHHE mepBbIX dSkocucTeM. COBpeMEHHblE MHUKPOOHBIE
OMOTUIEHKM Kak aHajor mepBeIXx Ha 3emie coobmecTtB. CrpomaTtonuthbl. [IpokapuoTsl u
3yKapUOTBHI.

[Ipoucxoxaenune sykapuoT (CUMOMOTeHe3). DBOJNIOIMOHHOE MPOUCXOKICHHE BHPYCOB.
[IpoucxoxaeHre MHOTOKJIETOYHBIX  OpraHu3MoOB. BO3HMKHOBEHHME  OCHOBHBIX  TI'pYIIII
MHOT'OKJIETOYHBIX OPIraHU3MOB.

OcHoBHbBIE 3Tambl HBOJIONMU BHICHIUX pacTeHuil. OCHOBHBIE apoMOp(O3bl pacTEHUIL.
Boixon pactenuii Ha cymry. [losiBlieHre CIOPOBBIX pacTeHUH U 3aBO€BaHUE UMU cylIu. CeMeHHbIe
pactenus. [IponcxoxaeHne HBETKOBBIX PACTECHHIA.

OcHOBHBIE 3Tallbl 3BOJIOLUUU KUBOTHOrO Mupa. OCHOBHBIE apoMOpP(O3bl KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBIIEHUE COBPEMEHHBIX THUMOB. [lepBbrie Xx0opaoBbIE
*KUBOTHbIE. JKU3Hb B BO/Ie. DBOJIOIMS MO3BOHOYHBIX. [Iponcxoxaenne ampuouii U penTuiui.
[Tpoucxoxaenne miekonuTaromux W nrtuil. [IpuHnun kimroyeBoro apomopdoza. OcBoeHHe
0€Cr03BOHOYHBIMH U TO3BOHOYHBIMU )KMBOTHBIMH CYIIIH.

Pa3BuTHe x13HM Ha 3emile 110 ApaM U NEpUoJaM: apxel, IpOTEPO30H, NaIe0301, ME3030H,
KaiiHo30M. O0I1as XapakTeprUCTHKa KJIIMMaTa 1 reoJIOTHYecKux mpoueccos. [TosBnenue u pacuser
XapaKTepHBIX OPraHU3MOB. YTiieoOpa3oBaHHE: €ro YCJIOBHS M BIMSHHE Ha Ta30BBbIH COCTaB
aTMoCQepBHI.

MaccoBble BBIMUPAHHS — DKOJIOTMUECKHE KpHU3MCHI Npouuioro. IIpuumHbl U ClencTBUs
MaccoBbIX BbIMUpaHUH. COBPEMEHHBIH IKOJIOTHYECKUN KpH3HC, ero ocobeHHocTH. [Ipobiema
COXpaHeHHUs OuopazHooOpas3us Ha 3emiie.

CoBpemeHHas cucTeMa opraHudeckoro mupa. [IpuHImmsl Ki1accudukay opraHU3MOB.
OCHOBHBIE CHCTEMATUYECKHE IPYIIIIBI OPIraHU3MOB.

JdemMoHcTpanuu

[Toptpetsr: ®@. Penu, JI. Cnanmnanuanwu, JI. [Tactep, . 1. Meunukos, A. U. Onapun, JIx.
Xonpeitn, I'. Ménnep, C. Munnep, I'. FOpu.

Tabmuer u cxemsl: «CxeMa ombita @. Penuy», «Cxema omnbita JI. [TacTepa mo u3yueHuto
camo3apokaeHus xkusHu», «Cxema onbita C. Mwnepa, I'. FOpu», «3rtanel HeopraHudeckon
sBosoIMMY, «['eoxpoHoiorudeckas mkanay, «HauyanbHble 3Tanbl OPraHUYECKOW SBOJIIOLIMN,
«Cxema 00pa3oBaHMsI SYKApHOT MyTEM CUMOHOTEeHe3ay, «CrucreMa )XuBOH mpupoap», «CTpoeHne
BUpYyca», «ApoMopho3bl  pacteHui», «Punnopute», «OIHOKIETOUYHBIE BOJOPOCINY,
«MHOTOKJIETOUHBIE BOAOPOCIHNY, «Mxn», «IlamopotHukny, «l'0JI0OCEMEHHBIE PACTEHUS»,
«Opranbl IIBETKOBBIX pacTeHMi», «(CxeMa pa3BUTUS >KUBOTHOTO MHPa», «ApoMopdo3bl
JKUBOTHBIX», «lIpocteiimmey, «KuiieunononoctHeie», «llnockue yepBu», «UIEHUCTOHOTHEY,
«Pw10BIY, «3eMHOBOAHBICY, «lIpecmbikarommecs», «IItumby, «Maekonuraromue», «Pa3Butne
KU3HU B apXeHCKOU 3pe», «Pa3BuTHE JKU3HU B IIPOTEPO30MCKON dpey», «Pa3BuTHe XU3HU B



MaJIe030MCKOM 3pe», «Pa3BUTHE )KU3HU B ME3030MCKOM 3pe», «Pa3BUTHE )KU3HU B KATHO30MCKOM
ape», «CoBpeMeHHas cUCTeEMa OPraHUYECKOr0 MUPay.

O6opynoBanue: repOapu pACTCHUN PA3IMYHBIX OTICIIOB, KOJUICKIIMH HACEKOMBIX,
BJIQXKHBIE IpenapaTbl XUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIHUU HIJIOKOXKHUX, CKEJEThI
[I03BOHOYHBIX JKMBOTHBIX, 4ydYesla NTUL W 3BEpeHd, KOJUIEKUUU OKAMEHEJIOCTEM, I10JIE3HBIX
HCKOIIAEMBIX, MYJISKU OpPraHM4ECKUX OCTaTKOB OPIaHU3MOB.

Bupryaabnas JjgadopatopHasi padora «MoaenupoBanue onbiToB Musepa—tOpu 1o
M3YYEHHUIO a0MOTeHHOTO CHHTE3a OPraHNYECKUX COCTMHEHHUI B IEPBHUYHON aTMOC(epey.

JlabopaTopHasi pabora «/I3yuyeHue M ONMCAaHME HCKONAEMBIX OCTaTKOB JIPEBHUX
OpraHU3MOBY.

IIpakTuyeckas padora «/3ydeHre 0COOCHHOCTEH CTPOCHHSI PaCTCHUH Pa3HBIX OT/ICIIOBY.

IIpakTnueckas padora «/3yueHne 0coOEHHOCTEHN CTPOEHNUS TO3BOHOYHBIX KUBOTHBIX.

Tema S. IIpoucxoxkaeHue 4e10BeKa — aHTPOINOreHe3

Pa3zpgensl u 3agaun antponosgorud. MeToabl aHTPONOJIOTHH.

CraHoBIIEHHE NIPEACTABICHUI O IPOUCXOXKIECHUU 4YeNOBEKa. PennruosHbie BO33pEHUS.
CoBpeMeHHbIE HAyYHbIE TEOPHUHU.

CxoacTBo uenoBeka € JKMBOTHBIMU. (CHCTeMaTHYeCKOe TOJOKEHHE  YeJOBEKa.
CBugerenbcTBa CXOACTBA 4YeNOBEKa C JKMBOTHBIMH: CPAaBHHUTEIBHO-MOP(HOIOTHYECKHE,
sMOpHooTUYecKre, (HU3UO0JIOrO-OMOXUMHUYECKHE, ToBeAeHYecKkrne. OTiuuus dYeloBeka OT
XKUBOTHBIX. [IpsIMOX0K/I€HHE U KOMIUIEKC CBSI3aHHBIX C HMM IPU3HAKOB. Pa3BuTHE TOJI0BHOIO
MO3ra ¥ BTOPOH CUTHAJIBHOW CHUCTEMBI.

JIBmoxymye cuiibl ((hakTophl) aHTPOIIOT€HEe3a: OMOIOrnyecKue, corranbabie. COOTHOIIEHNE
OMOJIOTMYECKUX U COLMANIBHBIX (PAKTOPOB B aHTPOIOTeHESE.

OcHOBHbIE CTaMU aHTpoIoreHe3a. PanHue yenoBekooOpa3Hble 00€3bsIHbI (TPOKOHCYIIBI) U
paHHUE MOHTHUIbI — OOIIMe MPEAKH YeIOBEKOOOpPa3HbIX 00€3bsiH M JIIOJeH. ABCTPAJIOMUTEKH —
JBYHOTHE TPEIKH JIoAcH. UenoBeKk yMenblid, MepBbIe M3TOTOBIEHUS Opyaud Tpyna. Yenosek
MPSIMOXOJAIIMI U NEepBBIA BbIXOA JroAeH 3a mpenensl Adpuxu. Yenosek reienbOeprekuii —
001K IpeOK HeaH1epTalIbCKOT0 YeIoBeKa 1 YeloBeKa pa3yMHOro. YenoBek HeaHJepTalbCKuit
KaK BUJ JIIOJEH XOJIOAHOTO Kiaumara. YenoBeK pa3syMHBI COBPEMEHHOIO THIIA, JIEHUCOBCKUI
4eJI0BEK, OCBOEHHE KOHTUHEHTOB 3a npenenamMu Adpuku. [laneorenerrnka u najieoreHoOMHKa.

DBOJIOIUS COBPEMEHHOIO uesjoBeka. EcTecTBeHHBbI OTOOpP B MOMYNSIIUSAX 4YeEIOBEKa.
MyTanuoHHbIH mporece U nonumopdusM. [lomynaunonHsle BOIHbI, Apeii¢ reHoB, MUTpAlUs U
«3(hdexT ocHOBaTENA» B MOMYISIHIX COBPEMEHHOTO YEJIOBEKA.

Yenoseueckue pacwl. [loHsaTue o pace. bompmme pacel: eBporneouaHas (eBpasuiickas),
aBCTpaJIO-HETPOUIHAS (PKBATOpHAJIbHAS), MOHTOJIOUIHAS (a3UaTCKO-aMepUKaHCKasi). Bpems u
MyTH paccelieHus uejoBeka 1o IulaHere. EnuHcTBO 4yenmoBeueckux pac. Hayunas
HECOCTOATENIHOCTh pacu3Ma. [IprcrnocobaeHHOCTh YeoBeKa K pa3HbIM YCIOBUSAM OKpYXKaroIei
cpenbl. Bausinue reorpaduueckoil cpeapl u npeiida reHoB Ha MOpQOIOTHI0O M (HU3NOIOTHIO
YelioBeKa.

MexXIUCUMIUIMHAPHBIE MeTOAbl B (U3MYecKoll (OMOJIOTMYECKOi) aHTPOIOJIOTHH.
DOBOJNIOIMOHHAsA ~ AHTPOIOJIOTUS M TaJCOAHTPOINOJIOTHS  YEJOBEUECKUX  MOMYJISIIHM.
buocounaneHpie  uccienoBaHMs — MPUPOABI  uenoBeka.  McciemoBaHuME — KOIBOJIOIUH
OMOJIOTUYECKOTO M COLIMAIIBHOTO B YEJIOBEKE.

JdemMoHcTpanuu

IHoprpersr: Y. [JapsuH, JI. JIuku, 4. . Porunckuii, M. M. I'epacumos.



Tabmumer uw cxembl: «MeTOAbl  aHTPOMONIOTUNY», «[ OMOBHOW MO3r  YEIOBEKay,
«YenoBekooOpazHble 00€3bsIHBIY, «CKENeT YeI0BeKa U CKeJeT MUMIan3e», «PyauMeHTs! u

aTaBU3Mbl», «JIBIDKyIIME CHUJIBI aHTPOIOI€HE3a», «OBOJIIOLIMOHHOE JPEBO  YEIOBEKay,
«ABcTpasonurek», «HenoBek yMmenblii», «HenoBek npaMOXOaAIuiny, «/{eHUCOBCKUN YEI0BEK»
«Heanpepranbups», «KpoManboHLb», «IIpenku yenoBeka», «ITambl 3BOIIOLUM YEJIOBEKA»,
«Pacsbl yenoBekay.

Ob6opynoBanue: MyJIsHKM OKaMEHEJIOCTEH, MPEeIMETOB MaTepHAIbHONW KYJIBTYpHI MPEIKOB
yesoBeka, penpoaykiuu (pororpadum) kapTuH ¢ MUGOTOTHISCKUMH U OMOJICHCKUMU CIOYKETaMU
MIPOUCXOXKACHUSI YelloBeKa, (GoTorpaduu HAXOJOK HCKOMAEMBIX OCTAaTKOB YEJIOBEKa, CKEJET
4eJl0oBeKa, MOJIEb Yeperna 4eJoBeKa M yeperna IIMMIAaH3€, MOJEIb KHUCTU YEJIOBEKAa U KHUCTH
LIMMIIaH3€, MOJENIH TOPCa MPEIKOB YEI0BEKa.

JlabopaTopuasi padora «M3yueHue OCOOCHHOCTEH CTPOECHMSI CKeJleTa 4YelOBeKa,
CBSI3aHHBIX C IPSAMOXOXKACHUEM.

IIpakTHyeckasi padora «/3yyeHue 3K0JI0rM4ecKux aJanTaunuii 4eJI0BeKa.

Tema 6. IKoy10rusA — HAyKa 0 B3AaUMOOTHOIIEHUSIX OPTAaHU3MOB U HAIOPTaHU3MEHHBIX
CHCTEM C OKPY:KaloLeil cpeaou

3apoxaeHue U pa3BuTHE ASKojorud B Tpyaax A. I'ymbonsara, K. @. Pymse, H. A.
CesepuioBa, J. I'ekkensi, A. Tenciau, B. H. Cykaué€Ba. Paznensr u 3amaum skosjoruu. CBsi3b
9KOJIOTUU C APYTUMH HayKaMHU.

Metoast skonorun. [loneBbie HaOMIOACHNUS. DKCIEPUMEHTHI B AKOJIOTHU: MPUPOAHBIE U
nabopaTtopubele. MonenupoBaHue B SKOJOTHH. MOHUTOPHHT OKPYKAIOIIEH Cpellbl: JIOKAIbHBIN,
PETHOHAIBHBIN U TJI00ATBHBIN.

3HaueHUE SKOJOTMYECKMX 3HAHUN MJI 4YeJIOBEeKa. DKOJOTMYECKOE MHUPOBO33PEHHE KaK
OCHOBa CBsI3€M uyesoBeyecTBa C MNpupofoid. POpMUPOBAHUE HKOJIOTUYECKOW KYyIbTYpBHl H
9KOJIOTMYECKON rpaMOTHOCTH HACEJICHUS.

JdemoncTpanuu

[Toptpetsr: A. I'ymbonbar, K. @. Pynee, H. A. CeBepiios, J. I'ekkensb, A. Tencnu, B. H.
Cykaués.

Tabmuisr u cxemsl: «Pa3nensl sxonorun», «MeToapl 3Kon0runy», «Cxema MOHUTOPHHTA
OKPY>KaIoILEN Cpelb».

JlabopaTopHasi padora «/3ydyeHne MeToJ0B SIKOJIOTMUECKUX UCCIEI0BAaHUI.

Tema 7. Opranu3msbl U cpea OOMTAHUS

Okosnoryueckre (GakTopbl U 3aKOHOMEpHOCTH ux jeiictBus. Kraccuduxarms
JKOJIOTMUECKUX  (akTopoB:  aOuoTHueckue, OHOTHYECKHe, aHTponoreHHsle.  OOuue
3aKOHOMEPHOCTHU JIeMcTBUS dKojoruyeckux ¢akropos. IlpaBuno munumyma (K. Ilnpenrens, FO.
JIn6ux). TonepaHTHOCTH. DBPUOMOHTHBIE U CTEHOOMOHTHBIE OPTraHU3MBI.

Abunotnyeckue gaxtopsl. CBeT Kak skonoruueckuii paxrop. JleiicTBre pasHbIX y4acTKOB
COJJHEYHOT'O CIEKTpPa HAa OpPraHU3Mbl. OKOJIOTMYECKHE TPYNNbl PACTEHUNH M HKUBOTHBIX 11O
OTHOIIEHHUIO K cBeTy. CurHanbpHas posb ceera. doTonepnoausm.

Temnepatypa kak skonorudeckuil ¢akrop. JleficTBue Temmeparypbl Ha OpraHU3MBI.
IToiKnI0TEPMHBIE U TOMOMOTEPMHBIE OPTraHU3Mbl. DOBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxxnocts kak skonoruueckuit ¢akrop. IlpucnocoOnenuss pacteHH K MOIAEPKAHUIO
BogHOTO Oanmanca. Kraccudukamuss pacteHwidi 1Mo OTHOMIEHHWIO K Boje. [IpucmocoOiienus
YKUBOTHBIX K U3MEHEHHUIO BOJTHOT'O PEXUMA.



Cpenpl 0oOMTaHMSI OPraHU3MOB: BOJHAs, HA3€MHO-BO3JYILIHAs, MOYBEHHAs, TI1yOMHHAas
MO/NOYBEHHAsI, BHYTpHOpPraHu3MeHHas. DU3UKO-XUMUYECKHE OCOOCHHOCTH cpel OOUTaHUS
opranu3moB. [IpucnocoOnaeHuss OpraHu3MoB K KHU3HU B Pa3HBIX CpEeax.

buonoruueckue purmbl. Buemnue u BHyTpeHHUE pUTMbI. CyTOYHBIC U TOAUYHBIC PUTMBI.
[Ipucnoco0aeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHHSIM YCIIOBUH JKU3HH.

XKuznennsie ¢opmbl opranu3moB. [lonstre o xuzneHHoit gopme. KusHeHHBIE (HOPMBI
pacTeHui: AepeBbsl, KYCTAPHUKH, KYCTAPHUYKH, MHOTOJICTHHE TpPAaBbl, OJHOJIETHHE TpPAaBBI.
XKuznennole (GOpPMBI JKUBOTHBIX: THUAPOOMOHTHI, TEOOMOHTHI, a’pOOHOHTHL. (OcobeHHOCTH
CTpOEHUS 1 00pa3a KHU3HH.

buotnueckne  daktoppl. Buapl OMOTHYECKMX  B3aMMOJICHCTBHM:  KOHKYPCHIIHS,
XHUIIHAYECTBO, CUMOMO03 U ero ¢opmel. [lapazutusm, koomepamus, MyTyajiu3M, KOMMEHCAIU3M
(KBapTUPAaHTCTBO, HaxyieOHMYEeCTBO). Herpoduueckue  B3auMoAeicTBUs  (TONHYECKHE,
dopuyeckue, (abpuueckue). 3HaYCHUE OMOTHYCCKUX B3aMMOACHCTBHMA IS CYIIECTBOBAHUS
OpraHu3MoB B cpesie oOuTanus. [IpuHIUT KOHKYPEHTHOTO UCKITIOUEHHUSI.

JdemMoHcTpauuu

Tabnuiel 1 cxembl: «JKkonorudeckue GakTopb», «CBETOBOU CHEKTP», «IKOJIOTHUYECKHE
TPYIIIIBI )KUBOTHBIX IO OTHOIIEHUIO K CBETY», «TeIIOKPOBHBIE JKUBOTHBIEY, «XO0JOIHOKPOBHBIE
KUBOTHBIEY», «DU3MOJOTUYECKHE aJalTalliu KUBOTHBIX», «Cpenbl OOMTaHUS OPraHU3MOBY,
«buonoruueckue puTMbl», « X Kuznenusie Gopmbl pacTeHH», «Knu3HEHHbIE (OPMBI KUBOTHBIX),
«IKOocucTeMa MIMPOKOJIIUCTBEHHOTO Jiecay, «IKOCHCTEMa XBOWHOTO Jiecay, «llenmu mutaHus»,
«Xuuauuectsoy, «Ilapazutuzmy», «Konkypenusy, «Cumonosy», «KommeHcanuzm.

O6opynoBanue: TepOapuu pACTCHHA M IKUBOTHBIX, IMPUCIOCOOJICHHBIX K BIIHSHHIO
pPa3IUYHBIX  AKOJOTHYECKUX  (AaKTOPOB, TepOapuu  CBETONIOOMBBIX, TEHETIOOMBBIX W
TEHEBBIHOCIMBBIX PACTEHUM, CBETOJIOOMBBIC, TEHENIOOUBBIE M TEHEBHIHOCIMBBHIE KOMHATHBIC
pacTeHus, repObapuu U KOJUIEKIIMU TETUTONOOUBBIX, 3SMMOCTOUKHIX, MOPO30YCTOMYMBBIX PACTEHUH,
gyyyena MTUIl U 3Bepei, repOapuu pacTeHWil, OTHOCIIUXCS K TuUrpodutam, Kcepoduram,
Me30(uTaM, KOMHATHBIE PACTEHUS JAHHBIX TPYII, KOJUICKIIUU KUBOTHBIX, OOUTAIOIINX B Pa3HBIX
cpenax, repbapuM M  KOJUJICKIIMM PpACTEHUHW W IKUBOTHBIX, OOJQJAIONIMX YepTamMHu
MPUCTIOCOOJIEHHOCTH K CE30HHBIM HW3MEHEHHUSM YCIOBHHM JKU3HU, repOapuul U KOJJIEKIUU
pacTeHMii U KUBOTHBIX Pa3IMYHBIX )KMU3HEHHBIX (DOPM, KOJIJIEKIIUU KUBOTHBIX, YUACTBYIOIINX B
Pa3IUYHBIX OMOTUYECKUX B3aUMOICHCTBUSIX.

JlaGopaTopnasi pa6ora «BpIsBIeHNE TPUCTIOCOOTICHNI OPraHU3MOB K BIUSHUIO CBETAY.

JlabopaTtopHasi padora «BpIsBICHHE TPHUCTOCOOJICHHN OpPraHW3MOB K BIUSHUIO
TeMITePaTypPhI».

JlabopaTopHasi padora «AHaTOMHUYECKHE OCOOEHHOCTH PACTEHUH W3 Pa3HBIX MECT
oOUTaHHSNY.

Tema 8. Iko0rust BUAOB U MONMYJISIIUA

DKOJIOTHYECKUE XapaKTePUCTUKH Tomyssiuun. [lomymnsius kak Ouojgornyeckas cucTeMma.
Pons HeomHOpoaHOCTH cpenbl, GU3HMYECKUX OaphbepoOB M OCOOEHHOCTEH OWOJIOTHH BHJIOB B
(hopMUPOBaHUU MTPOCTPAHCTBEHHOMN CTPYKTYPHI MOMYJIsIHil. OCHOBHBIE MTOKA3aTeIH MOMYIISIUU:
YUCJIEHHOCTb, IJIOTHOCTb, BO3PACTHASsI M TOJIOBasl CTPYKTYpa, POKIAEMOCTh, IMPHUPOCT, TEMI
pocTa, CMEpTHOCTh, MUTPAITHS.

OKoJyiornyeckas CTpykTypa nonyssiinuu. OLeHKa 4YHMCICEHHOCTH Monmyssauuu. J(mHamuka
MOMYJISAUMN U €€ peryisiuus. BuoTH4eckuil noTeHman nonyasiuu. MoaenupoBanie THHAMUKU
nonyssiuuu. KpuBble pocta uncieHHOCTH nomyisinuu. KpuBble BebkuBaHUs. Perymsnus



YUCJIEHHOCTU MOMYJSIIMMA: poiib (AKTOPOB, 3aBUCALIMX W HE 3aBUCSIIIMX OT IUIOTHOCTH.
Dkosoruyeckue crpateruu BuaoB (- u K-crparerun).

[Tonatue o0 »Komormueckoil Hume Buaa. MecrtooOuTanue. MHOromepHasi MOJEINb
skonornyeckor Humm JIx.M. Xaruuncona. Pazmepsl sxonorndeckoil Humu. [loreHunansHas u
peain30BaHHAs HULIU.

Bun xak cucrema nomymsiuii. Apeansl BUAOB. Buabl M UX JKM3HEHHBIE CTPATErMH.
DKOJIOTHYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TOBEJCHMS W MHIpaluid JKMBOTHBIX. buosorudeckue WHBa3uu
YyXEPOAHBIX BUJIOB.

JdemMoHcTpanuu

[Toptpert: Ix. 1. XaTunHCOH.

Tabnuiel u cxeMbl: «DKOJIOTHUECKUE XapaKTePUCTUKU monyasuuny, «IIpocTpaHncTBeHHas
CTpyKTypa mnonyiauun», «Bo3pactHple nupamunapl nonyiasiuun», «CKOPOCTh 3aceleHus
MOBEPXHOCTU 3e€MJIM Pa3IMYHBIMU OpraHu3mMammy», «Mopjenb skojormyeckod Humm Jx. U.
XaTYynHCOHA.

O6opynoBanue: repdapuu pacTeHU, KOJUIEKIINH >KUBOTHBIX.

JlaGopaTopHas padora «IIpucrnocoOneHus ceMsiH paCTeHUH K pacCeICHUION.

TeMa 9. DkoJ0rHd cO00IIECTB. JKOJOTHUYECKHE CHCTEMBI.

CooOmiectBa opranu3moB. buoreno3 u ero crpykrypa. CBsi3u MeXIy OpraHu3MamH B
ouoreHose.

Okocuctema kak oTkpeiTag cuctema (A. Jx. Tencnu). @yHKIUOHAJIbHBIE OJIOKU
OpPraHU3MOB B SKOCHUCTEME: MPOAYILEHThI, KOHCYMEHTBI, PEeIyIeHThl. Tpoduyeckue ypoBHHU.
Tpoduueckue nenu u cetu. Adbuornyeckue OJ0kH 3KocucTeM. [T0UBBI M WIIBI B 9KOCHCTEMAX.
KpyroBopot BemecTB 1 MOTOK 3HEPTUU B IKOCUCTEME.

OcHoBHbIE ITOKa3aTeNH 3KocucTeMbl. buoMacca u npoaykius. DKoJ0rH4eckue nupaMubl
qrceln, OMOMacChl U YJHEPTHH.

Junamuxa sxocucmem. Kamacmpoguuecxkue nepecmpotixu. @nykmyayuu. HanpaBieHHbIe
3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKileccuu. [lepBUUHbIE U BTOpUYHBIE CYKLECCUU U HX
IPUYUHBL.  AHTpPONOI€HHbIE BO3JIEHCTBMS Ha cykieccuu. KimmakcHoe cooOIecTBo.
bropa3znoobpasue 1 moJHOTa KPyroBOpOTa BELIECTB — OCHOBA YCTOMYHMBOCTH COOOIIECTB.

[IpuponHbie 3KOCHCTEMBL. JKOcucmemsbl 03€p U pek. IKocucmemvl Mopel U OKEeaHos.
Oxocucmemvl mynop, necos, cmenet, NyCmoltb.

AHTpOIIOT€HHBIE  AKOCUCTEMBI. Arposkocuctema. ArponeHo3. Paznuuus wMexny
AQHTPOIIOT€HHBIMH U MIPUPOJTHBIMHU IKOCUCTEMAMMU.

VYpboskocucrembl. OcCHOBHBIE KOMIIOHEHTHI ypboskocucteM. ['opoackas diopa u ¢ayHa.
CunanTponuzauus ropojackoi ¢Gaynsl. buonormueckoe u  XO3SICTBEHHOE 3HAu€HUE
arpo’KOCHUCTEM U yPOOIKOCUCTEM.

3aKOHOMEpHOCTH (POPMUPOBAHUS OCHOBHBIX B3aUMOAEHUCTBUI OPraHU3MOB B 9KOCUCTEMAX.
Ponb xackaonozo sghghexma u 6u0os-30ugpuxamopos (kiouesvix 6u008) 8 YYHKYUOHUPOBAHUU
akocucmem. IlepeHOC PHEPrUM M BEIIECTB MEXKIY CMEXHBIMU SKOCHUCTEMaMH. Y CTOMYHMBOCTH
OpPraHM3MOB, MOMYJSIUI M OSKOCUCTEM B YCIOBHUAX €CTECTBEHHBIX WU aHTPOINOIEHHBIX
BO3JICHCTBUM.

Mexanuzmvl  8030eticmeus  3a2pA3HEHULl  PA3HLIX  MUNO8 HA  CYOOP2AHUIMEHHOM,
OP2AHUSMEHHOM, NONYJIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBbl 3SKOJI02UHECKO20
HOPpMUPOBAHUSL AHMPONO2EHHO20 8030elicmausi. MeTol0oNoTus MOHUTOPUHTA €CTECTBEHHBIX H
AHTPOIIOI€HHBIX IKOCUCTEM.



JdemMoHcTpanuu

[Toptpet: A. Ix. Tencnu.

Tabmuie! u cxembl: «CTpyKTypa OMOIIEH03a», « DKOCHUCTEMA IIUPOKOIMCTBEHHOTO JIecay,
«9KocucreMa XBOMHOro isecay, «@DyHKIMOHANbHbIE TPYIIbl OPraHU3MOB B 3KOCUCTEMEN,
«KpyroBopor BemecTB B 3kocucreme», «llemn mnuraHus (macTOuWIIHAs, JETPUTHAs),
«OKoJoryecKas NupaMmuaa yucen», «IKonorunyeckas nupaMmuaa 6uomaccoly, « IKoJorndeckas
nupamuza s3Heprun», «OopazoBanue 6onota», «llepBuuHas cykueccus», «BoccranoBnenue jieca
IocJie moXapa», «JKocucreMa o3epa», «ArporeHos», «KpyroBopoT BEIIECTB U IOTOK SHEPTUU B
arporeHose», «IIpumepsl ypOosKkocucTeM».

Ob6opynoBanue: repOapuy pacTeHUH, KOJUIEKLMH HACEKOMBIX, yyyesla NTULl U 3BEpei,
repOapuu KyJlbTYPHBIX U AUKOPACTYIIUX PACTEHUM, aKBapUYM KaK MOJIENIb SKOCUCTEMBI.

IIpakTnueckas padora «/3yueHue u onucanue ypooIKOCUCTEMbI.

JlaGopatopHas padora «/3yueHue pasHOOOpa3us MEIKUX ITOYBEHHBIX YJICHHUCTOHOTHUX B
Pa3HBIX IKOCUCTEMAX».

IKCKypeust «DKCKypCHsl B TUIMYHBIA OmoreoreHo3 (B 1yOpaBy, Oepe3HsK, €NbHUK, Ha
CYXOJOJIbHBIM WM MOMMEHHBIH JIYT, 03€p0, 00JI0TO)».

JKCKypeus «IKCKYpCHs B arpoKOCUCTEMY (Ha I10JIe UM B TEIIMYHOE X03SHUCTBO)».

Tema 10. Buocdepa — riiod6anbHasi IKoCHCTEMA

buocdepa — obmeruianerapHast o6ojouka 3eMiM, TJe CYIIECTBYET HJIM CYyLIECTBOBasa
*u3Hb. PazButue npencraienuii o ouocdepe B Tpyaax J. 3rocca. Yuenue B. 1. Bepuanckoro o
o6uocdepe. Obmactu 6mocdepsr u e€ coctas. JKuBoe BemecTBO OMochepsl U ero PyHKIUH.

3aKOHOMEPHOCTH CyIecTBOBaHUsl Onocdeprbl. OcodeHHOCTH OMOChEphl KaK TII00ATBHOM
sKocucTeMbl. JluHamuueckoe paBHOBecue B Ouochepe. KpyroBopoTsl BemectB U
OMoreoXMMHYECKHUe HUKIBI (Yriiepo/a, a3oTa). PUTMHUHOCTS siBIeHU B 6uocdepe.

3oHanbHOCTh OHochepsl. [lonsaTue o Onome. OCHOBHBIE OMOMBI CYIIU: TYHJIpa, XBOMHbIE
Jieca, CMEIIaHHbIE U HIMPOKOJIMCTBEHHBIE Jieca, CTENH, CaBaHHBI, YCTbIHU, TPOIMHYECKUE Jieca,
BbICOKOTOphsi. Kilumar, pacTUTeNbHbIN U )KMBOTHBIM Mup 6MoMoB cymn.CTpykTypa U (QyHKIHS
KHBBIX CUCTEM, OIIEHKA UX PECYPCHOI0 MOTEHIMaIa U OMOCPepHBIX (DYHKIIHHA.

JdemoncTpanuu

IToptpetsr: B. 1. Bepnanckuii, O. 3rocc.

Tabmuue! u cxemsl: «I'eocdepsr 3emnu», «KpyroBopoT a3orta B npupoae», «Kpyrosopor
yriaepoaa B npupoae», «KpyroBopor kuciopoja B npupojae», «KpyroBopor Bojabl B IPUPOIE»,
«OcHoBHBIE OMOMBI cymny, «Knumarnyeckue nosica 3emnny», « Tyaapay, «Taiiray, «CMmenmanHbIi
necy, «lllnpokonucTBeHHsbl aecy, «Crenby», «CaBanHay, «llyctbiHay, « Tponuuecknii gecy.

Ob6opynoBanue: repdapuu pacTeHU pa3HbIX OMOMOB, KOJUIEKIIMU )KUBOTHBIX.

Tema 11. YesioBek u OKpyka0as cpena

DKoornyeckue KpHU3UChl M WX MpUuuHBL. BoszneiictBue uenoBeka Ha Ouocdepy.
3arpsi3HeHue BOo3AyIIHOM cpeabl. OXpaHa Bo3yxa. 3arpsa3HeHre BOAHOM cpebl. OXpaHa BOJHBIX
pecypcoB. Pazpymienue noussl. OxpaHa HOYBEHHBIX pecypcoB. MI3MeHeHe KiinMara.

AHTpONOreHHOE BO3/I€HCTBUE HA PACTUTENBHBIN U )KUBOTHBINA MUp. OXpaHa pacTUTENBHOIO
U KUBOTHOro Mupa. OCHOBHBIE TNPUHIUIBI OXpaHbl npupoisl. KpacHele kuuru. Oco0o
oxpansiemble npupoabie Tepputopun (OOIIT). boTannueckue caabl ¥ 300JI0TUYECKUE TAPKH.

OcCHOBHBIE IPUHILIMIIBI YCTOMUMBOTO Pa3BUTHUS YEJIOBEUECTBA U NMPUPOAbI. PanmoHanbHOE
IPUPOJONIONB30BAHUE M COXPAaHEHHE OHMOJIOrHYecKoro paszHooOpasusi 3emun. OOmue
3aKOHOMEPHOCTH TJI00aJIbHBIX IKOJOTHUECKUX KpU3HCOB. OCOOEHHOCTH COBPEMEHHOI'O KpU3Uca
U €r0 BEpPOSATHBIE MOCIEACTBHUS.



PasButre METOOB MOHUTOPWHIA pa3BUTUS ONACHBIX TEXHOTEHHBIX IPOLECCOB.
Cucmemnvle uccnedosanus nepexooa K pecypcocbepezaroujell U KOHKYPEHMOCNOCOOHOU
sHepeemuxe. buonocuueckoe pasnoobpaszue u o6uopecypcvl. Hayuonanonvie ungopmayuontule
cucmemsl, obecneuusaowjue OOCMYn K UHGOpMaAyuU NO COCMOSAHUIO OMOENbHBIX BU008 U
akocucmem. OCHOBbL IKOpeadbUIUMayuy S3Kocucmem u cnocov6os 60pbobl ¢ OUONOBPEHCOCHUIMU.
Pexoncmpykyus mopckux u nHazemHulx 5KOCUCTEM.

JdemMoHcTpanuu

Tabmupt w  cxembl: «3arpsizHeHHe aTtMmocepbl», «3arps3HeHHe TUApochepbl,
«3arpszHeHue nouBk», «IlapaukoBsii 3 dekT», «Ocobo oXpaHseMbIe MPUPOTHBIC TEPPUTOPUNY,
«Mogenu ynpaBiasieMOro Mupa.

Ob6opynoBanue: Gororpaduu 0XpaHIeMbIX pacTeHUN U )KUBOTHBIX KpacHoit kauru Poccuiickoii
®enepanun, KpacHol KHUTH pervuoHa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOT'UTMHA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

OI'OC COO ycraHaBimMBaeT TPeOOBaHUS K pe3yjibTaTaM OCBOCHHUS OOYyJaroluMuUCs
MIPOTrpaMM CPeAHEro O0IIero 00pa3oBaHMs: TMYHOCTHBIE, METAIIPEIMETHBIC U TIPEAMETHBIC.

B cTpykType JMYHOCTHBIX PE3yJIbTATOB OCBOCHHUS MPOTPAMMBI MO OMOJIOTHUU BBIICICHBI
CIICAYIOIIME  COCTABIIAIONIME: OCO3HAHWE OOYYAIOIUMHCS  POCCHICKONW  TpakIaHCKON
UJCHTUYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH M CaMOOIpEAeNICHUIO,
Haluyue momusayuu K OOY4YEHHIO OHMOJIOTUH, UeleHanpasieHHoe passumue BHYTPEHHUX
YOKICHUI JTMYHOCTA HA OCHOBE KIIFOUEBBIX IICHHOCTEH W MCTOPUYCCKUX TPAIUIMA PA3BUTHS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb OOYYAIOUINXCS PYKOBOJICTBOBATHCS B
CBOCH  JEATENbHOCTH  I[EHHOCTHO-CMBICIIOBBIMH  YCTAaHOBKAMM, MPUCYIIUMU  CHUCTEME
OMOJIOTMYECKOT0  OOpa3oBaHMsl, Haluuyue NPABOCO3HAHUS  DKOJOTHYECKOW  KYIbTYpHI,
CnOCcobHOCMU CMAUMb TIETH U CTPOUTH KU3HEHHBIC TUIAHBI.

JIMYHOCTHBIE PE3YNIbTAaThl OCBOSHHSI MPOTPAMMBI 110 OMOJIOTUU AOCTHTAIOTCS B €IUHCTBE
y4eOHOW M BOCIHTATENBHON AEATEILHOCTH B COOTBETCTBHH C TPAJUIIMOHHBIMH POCCHUMCKHUMHU
COLIMOKYJIbTYPHBIMH, UCTOPHUECKUMU M JYXOBHO-HPABCTBEHHBIMH IEHHOCTSMH, MPUHATHIMU B
o0IIecTBe TpaBWIAMH W HOPMaMH IIOBEICHUS M CIIOCOOCTBYIOT MpoIleccaM CaMOIIO3HAHUS,
CaMOBOCITUTaHUS U CaMOPAa3BUTHS, Pa3BUTHs BHYTPEHHEH MO3UIMH JIMYHOCTH, NMATPHOTU3MA U
YBOKEHUS K 3aKOHY M TMPABOMOPSAKY, YENOBEKY TPyAa U CTaplieMy MOKOJCHHIO, B3aUMHOTO
yBOXKEHUSA, OEpe)KHOT0  OTHOIICHHWS K  KYJIbTYpHOMY  HAaclIeIUId U TPATUIHIAM
MHOTOHAllMOHAJIBHOTO Hapozaa Poccuiickoit denepanun, NPUPOAE U OKPYKAIOIIEH Cpee.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUs yueOHOro npenMera «buoiaorus» JoMKHBI OTpaXkaThb
TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOUINXCS PYKOBOJCTBOBATHCS C(HOPMHPOBAHHOW BHYTPEHHEH
MO3UIMEN JTUYHOCTH, CHUCTEeMOW IICHHOCTHBIX OpHEHTAllM{, TO3UTUBHBIX BHYTPEHHUX
yOEXKIEHUM, COOTBETCTBYIOLUIMX TPAJUIIMOHHBIM IIEHHOCTSIM  POCCHUHCKOro  OOIlEecTBa,
paciivpeHe >KU3HEHHOTO OIbITa M OIbITa JEATEIbHOCTH B MPOIECCE peain3allid OCHOBHBIX
HaIpaBJIEHUH BOCIIUTATEIBHOMN JI€ATeIbHOCTH, B TOM YHCIIE B YACTH:

1) rpasaaHCKOro BOCIIMTAHMSA:

cOPMUPOBAHHOCTh TPAKIAHCKOW TMO3UIMU  OO0YydYarolmlerocs Kak aKTUBHOTO U
OTBETCTBEHHOTO 4JIeHa POCCUICKOTO 00IECTBa;

OCO3HAaHHE CBOUX KOHCTUTYLHMOHHBIX TIpaB M OOA3aHHOCTEH, yBa)XKEHHE 3aKOHA H
MIPaBOIIOPSIJIKA;

TOTOBHOCTh K COBMECTHOUM TBOPUYECKOH NEATEIHHOCTH MPHU CO3/IaHUU YUEOHBIX MPOEKTOB,
pelIeHnr y4eOHBIX U TT03HABATEIIbHBIX 3a]1a4, BBIMTOTHECHHH OMOJIOTHICCKUX IKCIICPUMEHTOR;

CIIOCOOHOCTh ~ OTPEACNATh COOCTBEHHYIO TIO3WIIMIO 110 OTHOIICHHWIO K SIBJICHUSM
COBPEMEHHOM KU3HU U OOBSICHATH e€;

YMEHHE yUYUTHIBATH B CBOMX JCHCTBHSIX  HEOOXOJUMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJICH ¢ Pa3HBIMH YOSk ICHUSIMH, KYJIbTYPHBIMH IEHHOCTSIMA U COIMATbHBIM
MOJIOKEHUEM;

TOTOBHOCTb K COTPYIHHYECTBY B TIPOLIECCE COBMECTHOTO BBIMOJIHEHHUS Y4YeOHBIX,
MO3HABATENBHBIX U HCCIENOBATENIbCKUX 3a7ad, YBAXHUTEILHOTO OTHOIICHHS K MHEHHIO
OTIIOHEHTOB P 00CYKIEHUHU CIIOPHBIX BOIIPOCOB OMOJIOTMYECKOTO COJIEPKAHUS;

TOTOBHOCTh K TYMaHUTAPHOU U BOJIOHTEPCKOM 1€ATEIbHOCTH;



2) NIAaTPHOTHYECKOT0 BOCTIMTAHUSI:

c(OpPMHUPOBAHHOCTH POCCUICKOM Ipa’kJaHCKON UIEHTUYHOCTH, MaTPUOTU3MA, YBAKEHUS K
CBOEMY HApoAy, YyBCTBAa OTBETCTBEHHOCTH mepeln PoauHoOl, ropaoctu 3a CBOMl Kpail, CBOIO
Ponuny, cBOM A3BIK U KYJBTYPY, IPOILUIOE U HACTOSIIEE MHOTOHAIIMOHAILHOTO Hapoa Poccuu;

LIEHHOCTHOE OTHOILIEHHUE K IPUPOAHOMY HACIEAUIO U MAMSATHUKAM [IPUPOJIbL, JOCTUKEHUSIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTUAX, TPY/IE;

CIOCOOHOCTH OLICHUBATh BKJIAJ] POCCUMCKUX YYEHBIX B CTAHOBIICHUE U Pa3BUTHE OMOJIOTHH,
MOHUMAaHUS 3HAUYEHUs OMOJOTMU B NO3HAHMM 3aKOHOB MPHUPOABI, B JKM3HH YEJIOBEKa H
COBPEMEHHOI'0 00IECTBA;

ujeiHast yOe:KIEHHOCTh, TOTOBHOCTH K CIIY>)KCHHUIO 1 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cynap0y;

3) TyXOBHO-HPaBCTBEHHOT'0 BOCITUTAHMA:

OCO3HAHUE JTyXOBHBIX LEHHOCTEMN POCCUIHCKOTO Hapoza;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STHUECKOT0 MIOBEICHHUS;

CIOCOOHOCTH OIICHUBATh CUTYAIIMIO U PUHUMATH OCO3HAHHBIE PELICHHS, ODUEHTUPYSICh Ha
MOpPaJIbHO-HPaBCTBEHHbBIE HOPMBI U IEHHOCTH;

OCO3HaHHUE JINYHOTO BKJIJIa B TOCTPOCHHUE YCTOMYMBOTO OYAyIIEro;

OTBETCTBEHHOE OTHOIIEHUE K CBOUM POJUTENSAM, CO3JaHUIO0 CEMbU HA OCHOBE OCO3HAHHOI'O
NPUHATUSA HEHHOCTEN CEMEMHOM )KM3HU B COOTBETCTBHUM C TPAAUIMAMHU HapoaoB Poccuu;

4) 3CTeTHYECKOT0 BOCIIMTAHUSI:

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIIOYAsl ICTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOILICHU;

MMOHMMaHHE YMOLIMOHAIIBHOTO BO3/IEUCTBUS )KMBOU MPUPOJIBI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPAYKEHUIO B Pa3HbIX BUJIaX UCKYCCTBA, CTPEMIJICHUE MPOSBIATH
KauyecTBa TBOPUYECKOM JTMYHOCTH;

5) ¢usnyeckoro BocnuTaHHS, (OPMHUPOBAHHMA  KYJbTYPbl  3/0POBbSI M
IMOIMOHAIBLHOIO 0JIArONoJyYns:

MOHUMAaHKUE W peau3alus 30pOBOro U 0e30macHoro odpasza >KU3HH (3I0pOBOE MUTAHUE,
cOOJTI0/IeHNE TUTUEHUYECKUX MPaBUJI U HOPM, COAJaHCUPOBAHHBIM PEXXHUM 3aHSATHN M OTHbIXA,
perynsipHasi (u3UYEeCKas aKTUBHOCTH), OEpPEXKHOTO, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHOIICHUS K COOCTBEHHOMY (PU3UYECKOMY M MICUXUIECKOMY 3/I0POBBIO;

MOHMMAaHUE I[[EHHOCTH TPaBWJI HWHAMUBUAYAIBHOTO U KOJUJIEKTUBHOTO 0€30IMacHOro
MOBEJICHHUS B CUTYAIUAX, YTPOXKAIOIINX 3I0POBBIO M JKM3HU JIFOCH;

OCO3HAHUWE TOCJIEICTBUI W HEMPHUATHS BPEIHBIX MPUBBIUEK (YMOTPEOJICHUS aKOTOJIA,
HapKOTHUKOB, KYpeHUsI);

6) TPy10BOT0 BOCIIMTAHUSI:

TOTOBHOCTH K TPY/y, OCO3HAHNE IIEHHOCTH MacTePCTBa, TPYI0TIO0HE;

TOTOBHOCTb K aKTUBHOM JCATEIHHOCTH TEXHOJIOTHYECKOW M COIMAILHOM HAPABICHHOCTH,
CIOCOOHOCTH MHUITUUPOBATH, INIAHUPOBATH U CAMOCTOSITEIIBHO BBITIONHATH TAKYIO JEATETHHOCTD;

MHTEpeC K pa3nuyHbiM chepam mpodecCHOHANBHON AeITeIbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIN BBIOOP Oynyiel mpodeccuu 1 pealn30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TUTAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 00Opa30BaHUIO U CaMOOOpPA30BaHUIO Ha MPOTSHKEHUH BCEH
KU3HH;

7) 3KOJIOTHYECKOT0 BOCITUTAHUS:

HKOJIOTMUYECKHU 1€IeCO00pa3HOe OTHOIIEHUE K MPHUPO/IE KaK UCTOUYHUKY KU3HU Ha 3eMIe,
OCHOBE €€ CYIIIECTBOBAHHS;



MOBBIIIEHUE YPOBHS 3KOJOIMUYECKOW KYJIbTYPHI: NPHOOpPETEHHE OIbITa IUIAHUPOBAHMS
MIOCTYIIKOB ¥ OLIEHKH UX BO3MOXHBIX IIOCJIEICTBUN [l OKpYXKaroIlel cpeabl;

OCO3HAHME TJIO0ATBPHOIO XapaKTepa HKOJOTHYECKMX NpoOJIeM M IMyTed HX pelieHHS;

CIOCOOHOCTh UCIOJB30BATh NPUOOpETaeMble IPU U3yYEHUN OMOJIOTUU 3HAHUSA U YMEHUS
IPU PEUICHUU TNPOoOJIeM, CBA3AHHBIX C PALMOHAIBHBIM IPHPOJIONONIE30BAaHUEM (COOII0IeHNE
IIpaBWJI NOBEJIEHUS B NPUPOJE, HAIPABIECHHBIX HA COXpPAaHEHHE PABHOBECHS B IKOCHCTEMAX,
OXpaHy BUJIOB, YKOCHUCTEM, OMoChephl);

aKTUBHOE HENpUATHE IEHCTBMHA, MPUHOCSIIIUX BpEA OKpYXarolled HpUPOJHOH cpere,
yYMEHHUE TPOTHO3MPOBATH HEOJIATONPHUITHBIE SKOJIOTUYECKHE IMOCIEICTBUS MPEANPHHUMACMBIX
JENCTBUN U NIPEAOTBPAILATh UX;

HQJINYME PA3BUTOTO SKOJIOTMYECKOIO MBIIUICHUS, 3KOJOIMYECKOW KYJbTYpPbI, OIbITa
NESTEIbHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHUS pPYKOBOJCTBOBaTbCSI HMHU B
[I03HABATEIbHONM, KOMMYHMKaTUBHOW M COLIMAJIBHOM NPAKTHKE, T'OTOBHOCTU K YYacTHIO B
IIPAKTUYECKOHN AEATebHOCTH 3KOJIOIMYECKON HaNpaBIeHHOCTH;

8) HeHHOCTH HAYYHOTO MIO3HAHMS:

C(OPMHUPOBAHHOCTE MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHA HAyKd M  OOIIECTBEHHOM MpPAKTUKH, OCHOBAHHOTO Ha JUAJNOre KYJbTYp,
CIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTA B TIOJIHUKYIBTYPHOM MHUPE;

COBEPILLICHCTBOBAHHE A3BIKOBON U UUTATEIbCKON KyJIBTYphl KaKk CpeJICTBA B3aUMOJIEHCTBUS
MEXy JI0JbMU U MIO3HAHUS MUDA;

NMOHMMaHue cnenu(uku OMONOrMM KaK HayKH, OCO3HaHHsS €€ posrd B (OPMHUPOBAHHUU
palMOHAIBFHOIO HAYYHOI'O MBIIIJICHHS, CO3aHNUHU LIEJIOCTHOTO MPEICTABICHH 00 OKPYKAIOLIEM
MHpE KaK O €JUHCTBE MpPHUPOJbI, 4YEJIOBEKa M O0OLIecTBa, B TMO3HAHUM TNPHUPOIHBIX
3aKOHOMEPHOCTEH U peleH!H NpoOaeM COXpaHEHHs IPUPOJTHOTO PaBHOBECHS;

yOEeXKAEHHOCTh B 3HAUMMOCTH OMOJIOTHM JUIsl COBPEMEHHOM LIMBWIM3ALUU: OOECieueHus
HOBOT'O YPOBHSI Pa3BUTHUSl MEJUIIMHBI, CO3/IaHUE MEPCHEKTUBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX
pemaTb pecypcHble IpoOaeMbl pa3BUTHUS YEIOBEUECTBA, MOUCKA MyTell BBIXOAA U3 TNTOOAIBHBIX
AKOJIOTMUECKUX MpobsieM 1 o0ecnieueHus nepexoa K yCTOHUYNBOMY Pa3BUTHIO, PallMOHATbLHOMY
HCIOJIb30BAHHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHNIO HOBBIX CTAHIAPTOB KU3HU;

3aWHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKHX 3HAHUM B LIEJSAX MOBBINICHUs OOIIen
KYJIBTYpbl, €CTECTBEHHO-HAyYHOH TpPAMOTHOCTHM, KaK COCTaBHOM YacTh (yHKIHOHAIBHON
IrPaMOTHOCTH 00y4aromuxcs, GopMUpyeMoil IpH U3y4eHUH OUOJIOTHH;

MMOHMMAaHHUE CYIIHOCTH METOJOB II03HAHUS, HUCIOJB3YEMBIX B E€CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TIOJy4yaeMble 3HAHUS MJs aHajiu3a M OOBSCHEHUS SBICHUU
OKpY’KaloIIero MHpa M HPOMCXOJAIIMX B HEM H3MEHEHHH, yMeHHEe JenaTh O0OOCHOBaHHBIE
3aKJIIOYEHHST Ha OCHOBE HAy4YHBIX (PAaKTOB W HMMEIOUIUXCSA JAHHBIX C IEJbI0 TOJIy4eHHs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIbHO HCIOJIb30BaTh OHOJIOTUYECKUE 3HAHUS [UISl PELICHHS
po0JieM B peasibHbIX KU3HEHHBIX CUTYALINSX;

OCO3HAaHHE LIEHHOCTH HAayYHOW JESITENBbHOCTH, TOTOBHOCTh OCYILIECTBIIATH IMPOEKTHYIO U
HCCIIEIOBATENbCKYIO ASITEIbHOCTh MHIMBUYalIbHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HENpPEpPHIBHOMY O0Opa30BaHUI0O U CcaMOOOpa3oBaHHIO, K
aKTUBHOMY TIIOJIyYE€HUIO HOBBIX 3HAaHMM 1O OHOJOIMM B COOTBETCTBUM C KU3HEHHBIMU
OTPeOHOCTSAMHU.

METAIIPEJMETHBIE PE3YJIbTATbBI



MertamnpegMeTHbIe Pe3ysbTaThl OCBOCHUs Y4eOHOro mpeamera «BHOJOTrHs BKIIOYAIOT:
3HauMMble i1 (QOPMHUPOBAHHUSA MHPOBO33PEHHUS  OOYYAIOLIMXCA  MEKAMCLUIUIMHAPHBIE
(MexnpeaMeTHbIC) 00LIEHAYYHBIE TOHITHS, OTPAYKAIOIINE IIETOCTHOCTh HAYYHOW KapTHHBI MHpa
U cnenu(uKy METOJI0B MO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, YHEPTHS,
SBJICHHE, IPOLECC, CUCTEMa, Hay4HbI (akT, NPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsl, UCCIIeJ0BaHUE, HAOIIOJCHUE, U3MEpPEHME, SKCIEPUMEHT M Jpyrue); YHUBEpCaJlbHbIE
yueOHbIe neiicTBUs (IO3HABaTeNbHbIE, KOMMYHHKATUBHBIC, PETYJISTUBHBIC), 00ECIICUNBAOIINE
(dbopMupoBanre (QyHKIIHOHATHHONH TPAMOTHOCTH M COIMATBHON KOMITETCHIIMH OOYy4YaIOUTUXCS;
CIIOCOOHOCTh oOy4aromuxcst HCII0JIb30BATh OCBOEHHBIE MEXIUCLHUIUIMHAPHBIE,
MHUPOBO33pDEHUYECKME 3HAHUS M YHHUBEpCaJbHble YdeOHbIE [EHCTBHMS B I103HABaTEIbHOH H
COLMAJIbHOW IIPAKTHUKE.

B pesynprare wn3ydyeHuss OMONOTMHM Ha YpPOBHE CpexHEero obmero oOpa3oBaHUS Y
oOyyaromerocsi OyayT chopMupOBaHBI MMO3HABATEIbHBIC YHUBEpCAIbHbIC ydeOHBIC JCHCTBUS,
KOMMYHHMKATHUBHBIE YHUBEpCAJIbHbIE Yy4YeOHbIE JEHCTBUS, PpEryISTHUBHbBIE YHUBEPCAJIbHBIC
yueOHbIe IeCTBUS, COBMECTHAs ACATEIbHOCTb.

MeramnpeaMeTHble pe3ysibTaTbl OCBOEHHsI IPOTrpaMMBbl CpeiHEro oOuiero odpazoBaHMsA
JIOJKHBI OTPayKaTh:

OBJ1ajieHNe YHUBEPCAIbHBIMH Y4eOHBIMH II03HABATEIbHBIMU e CTBUSIMU:

1) 6a30BbIe JIOTHYECKHE TeHCTBUS:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTYaJIM3MPOBaTh IMpoOJIEMY, paccMarpuBarh €€
BCECTOPOHHE;

UCIOJIb30BATh MPU OCBOSHUH 3HAHUH MPUEMBI JIOTHYECKOTO MBIIUIEHHUS (aHAJIN3a, CHHTE3a,
CpaBHEHHU, KacCU(pUKaluu, OOOOIIEHMs), pPaCKpbhIBaThb CMBICI OHOJOTHYECKHX MOHITUN
(BBLAETIATH UX XapaKTepHble MPU3HAKHU, YCTAHABIMBATD CBSA3U C IPYTUMU MOHATHIMH);

OIpeNIeNIATh LEeNU JAEATENbHOCTH, 337aBas MapaMeTpbl U KPUTEPUM MX JOCTHIKCHMS,
COOTHOCHTB PE3YyJIbTaThl AESITEIbHOCTH C TIOCTABJICHHBIMU LIEJIIMU;

HCIIOJIb30BaTh OMOJOTUYECKHE MOHATHS s OOBSICHEHMs] (aKTOB U SBJIECHUH >KUBOMN
HIPUPOJIBI;

CTPOUTH JIOTUYECKHE PACCYKICHUS (MHAYKTHBHBIE, 1€ yKTUBHBIE, IO aHAJIOTHH ), BBISBIIATH
3aKOHOMEPHOCTH U MPOTHUBOPEUMsI B paCCMAaTPUBAEMBIX SBIICHUAX, (OPMYIUPOBATH BBIBOABI U
3aKJIIOUEHNUS;

IIPUMEHSTh CXEMHO-MOJIEIbHBIE CPEICTBA [JISl MPEJCTABICHUS CYLIECTBEHHBIX CBSI3€H U
OTHOIICHUHA B M3Y4aeMbIX OHMOJIOTHYECKMX OOBEKTaX, a TaKKe MPOTHBOPEUMH pa3zHOro poja,
BBISIBIICHHBIX B PA3JIMYHBIX HH)OPMAITMOHHBIX HCTOYHHUKAX;

pa3pabaThiBaTh IUIaH peUICHUs MPOOIEeMbl ¢ YIETOM aHaIN3a UMEIOIIUXCSl MaTepUaibHBIX
U HEMATEpUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JI€ATEIBHOCTb, OLICHUBAThb COOTBETCTBHE DPE3YJbTAaTOB LENISAM,
OLIEHUBATh PUCKH MOCIEICTBUN ACSITETbHOCTH;

KOOPJIUHUPOBAaTh M BBINOJHATH pPabOTy B YCIOBUSX pEAIbHOIO, BUPTYIbHOTO U
KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIUICHUE MIPU PEILIEHUH KU3HEHHBIX MPoOIIeM.

2) 6a30BbIe HCCIET0BATEIbCKHE IeHCTBHS:

BJIaJIeTh HaBBIKAMU Y4e€OHO-UCCIIENI0BATENbCKON U MPOEKTHOM AEATENbHOCTH, HAaBbIKAMU
paspernieHus: mpooieM, cnocoOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TOMCKY METO/I0B
peleHHsI MPAKTHYECKHUX 33/1a4, TPUMEHEHHIO Pa3IMYHbIX METO/I0B TIO3HAHUS;



WCIOJIb30BaTh pa3jMYHble BUABl JEATENBHOCTH IO IMOJIYYEHHIO HOBOTO 3HAHUS, €ro
UHTEpIIpETAlMH, MPEoOPa30BaHUI0 U NMPUMEHEHHIO B yYEOHBIX CHUTYyalUsX, B TOM YHCIIE MpH
CO3/IaHUU YYEOHBIX U COLIMANIBHBIX MPOEKTOB;

(dbopMUpOBaTh HAYYHBIA THI MBIILJICHUS, BIaJeTh HAYYHOU TEPMUHOJIOTHUEH, KIIFOUEBBIMU
MOHATHSIMH U METO/IaMU;

CTaBUTh U (OPMYIHUPOBATH COOCTBEHHBIC 3a7aud B OOpPa30BaTEIbHOW NEATEIBHOCTH U
KU3HEHHBIX CUTYalHsIX;

BBISIBJISITH MPUYMHHO-CIICICTBEHHBIE CBA3M M AaKTyaJlH3UpOBaTh 3ajlady, BbIIBUTaTh
TUNOTE3Y €€ pelIeHus, HaXOAUTh apryMEHTHI JIJIs I0Ka3aTelIbCTBA CBOUX YTBEPXKACHUMN, 3a]1aBaTh
IapaMeTpbl U KPUTEPUU PELICHMUS;

aHAJIM3UPOBATH IOJIYYEHHBIE B X0/1€ PELICHUS 3a/1a4M PE3YJIbTaThl, KPUTHUYECKH OLICHUBATh
UX IOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBHSIX;

JaBaTh OLEHKY HOBBIM CUTYallUsM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

OCYILIECTBIAThH II€JICHANIPABICHHBIN MMOUCK TMEpPEeHoca CPEACTB U CIIOCOOOB JIEHCTBUS B
podecCHOHATTLHYIO CPEy;

YMETb MEPEHOCUTh 3HAaHUS B  [I03HABATEIbHYIO M  IPAKTHYECKYI0  00JacTH
KU3HEICATEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUS U3 PA3HBIX NIPEAMETHBIX 001acTel;

BBIBUTATh HOBBIC WJEH, MpeIsiaraTb OPUTMHAIBHBIE TOJIXOJbl U pPEIICHUs, CTaBUTh
pOoOJIeMBI U 3a/1a4H, JOIYCKAOIUe albTePHATUBHBIC PELICHUS.

3) pa6ora c undopmamueii:

OpPUEHTHPOBATHCS B Pa3NUYHBIX MCTOYHHMKAX HH(OpMamuu (TeKcTe y4eOHOro mocooOwus,
HAy4YHO-TIONYJISIPHON JITEepaType, OMOIOTHYECKUX CIIOBAPSX U CIPABOYHUKAX, KOMIIBIOTEPHBIX
0asax mgaHHbIX, B VIHTepHere), aHAIM3UPOBaTh HMH(POPMALMIO Pa3IMYHBIX BUAOB M (hopMm
MIpe/ICTaBICHMS], KPUTUYECKH OLIEHUBATh €€ I0CTOBEPHOCTh U HEMPOTHUBOPEUHNBOCTH;

(dbopMyIMpOBaTh 3alpOChl M MNPUMEHATH pa3IM4YHbIE METOJbl INpH IOHCKE M OTOOpe
Oouosornueckoi nHpopmalu, HeoOX0AUMOM JIJIsl BBIMTOJTHEHHUST YI€OHBIX 3a/1a4;

MpUOOpPETaTh OMNBIT MCIOJIB30BaHUS HHPOPMAIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHH,
COBEpIIEHCTBOBATH KYJIbTYPY aKTUBHOT'O MCIOIb30BAHUS PA3IUNYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAIbHYIO (OpMYy MpPEACTaBICHHUS OHOJIOTHMYECKON
nHpopmanuu (cxemsl, rpaduKH, JUarpaMmmbl, TAOIHIbI, PUCYHKH U JIPYTroe);

WCIIOb30BaTh HAYYHBIA S3BIK B KaueCTBE CpEACTBAa Mpu padboTe C OUOIOTHYECKOM
uH(popManyen: NPUMEHITh XUMHUYECKUe, (PU3MUecCKhe U MaTeMaTU4YeCKUe 3HAKH U CUMBOJIBI,
¢dopmynbl, abOpeBHAaTypy, HOMEHKJIATYypy, HWCIHOJb30BaTh U INPeoOpa3oBbIBATH 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAIJIIHOCTH;

BJIJIETh HABbIKAMHU DAClO3HABaHMUS U 3allUThl MHGOpManuu, HWHPOPMAIMOHHON
0€30MMacCHOCTH JTUYHOCTH.

OBnajgeHne yHMBepPCAJIbHBIMU KOMMYHUKATHBHBIMU /1 CTBUAMM:

1) obmenue:

OCYIIECTBIATH KOMMYHHKAIIUU BO BceX cepax >KU3HU, aKTUBHO y4acTBOBAaThb B TUANIOTE
WM TUCKYCCHM IO CYILIECTBY 00CYX/JaeMoil TeMbl (YMEHHE 3aJaBaTh BOINPOCHI, BHICKA3bIBATH
CYXJEHHs] OTHOCHUTENIbHO BBINIOJHEHHUS IMpelajaraeMoi 3agaud, YYUTHIBaTh MHTEPECHl WU
COTJIACOBAHHOCTD MO3UIUI APYTUX YUaCTHUKOB TUAJIOTA UM TUCKYCCHH);

pacrio3HaBaTh HeBepOaJlbHBIE CpEACTBA OOLICHHS, MOHMMAaTh 3HAYEHUE COIMATIBHBIX
3HAKOB, MPEANOCHUIOK BOZHUKHOBEHUS! KOH(PJIMKTHBIX CUTYaIlUil, yMETh CMATYaTh KOH(DIUKTH U
BECTHU NIEPETOBOPHI;



BJIAJIeTh PA3JIMYHBIMHU CIIOCOOAMM OOILEHUS M B3aMMOJAEHCTBHS, MOHUMATh HaMEpEHUs
APYTUX JIOAEH, MPOSIBIATh YBAXKUTEIbHOE OTHOLIEHHE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIMpOBaTh CBOU BO3PAXKEHUS;

pa3BEPHYTO U JIOTUYHO M3J1araTb CBOX0 TOYKY 3PEHMS C HCIIOJIB30BAHHEM SI3BIKOBBIX
CPEICTB.

2) coBMeCTHAasI 1eSITeIbHOCTD:

IIOHMMAaTh M MCIIOJIb30BaTh IPEUMYIIECTBA KOMAaHIHOW U MHIUBHyalbHOH pabOThl MpH
peleHny OMoIoruyeckol npodieMsl, 000CHOBBIBaTh HEOOXOAMMOCTh IPUMEHEHUS I'PYIIOBBIX
(dbopM B3aMOAEHCTBUS NPH PEIICHUH Y4eOHOM 3a1auu;

BBIOMPATh TEMATUKY M METOJbl COBMECTHBIX NEHCTBUU ¢ y4y€TOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEH KaKJI0TO WICHA KOJIJICKTHUBA;

IIPUHMMATh LEJIM COBMECTHOW JESITEIBbHOCTH, OpPraHM30BBIBATH W KOOPAMHHUPOBATH
JEUCTBHS 110 €€ JOCTHKEHUIO: COCTABIIATH IUIaH JEHCTBUM, PACIIPEAEIIATh POJIM ¢ Y4ETOM MHEHHM
YYaCTHUKOB, 00CYXIaTh PE3yJIbTaThl COBMECTHOM paOOTHI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJa U KaXKAOI0 y4aCTHMKA KOMaHJbl B 0OLIUI pe3ynbTaT
110 pa3pabOTaHHBIM KPUTEPUIM;

IpeaJIaraTb HOBBIE IIPOEKTHI, OLICHMBATh WAECU C IO3ULHMHM HOBHU3HBI, OPUIMHAIBHOCTH,
MPAaKTUYECKON 3HAYUMOCTH;

OCYILECTBIIATh IIO3UTUBHOE CTPATETMYECKOE IIOBEIEHUE B pPA3IMYHBIX CHUTyalUsX,
IPOSIBJISITH TBOPUECTBO U BOOOPaXKEHHE, ObITh HMHULIMATUBHBIM.

OgyajeHne yHHBEPCAJIbHBIMHU PEryJIATHBHBIMH JeHCTBUSIMH:

1) camoopraHu3anms:

UCMOJb30BaTh OWOJIOTHUECKUE 3HAHUS JUISL BBIABICHHS MNpOOJeM W HX pelleHHs B
KU3HEHHBIX U Y4€OHBIX CUTYalUsX;

BBIOMpATh Ha OCHOBE OMOJIOTMYECKUX 3HAHUH 11€JI€BbIE U CMBICIIOBbIE YCTAHOBKU B CBOUX
JIEUCTBUAX M TMOCTYNKAX MO OTHOIICHUIO K >KUBOM MPHUPOJE, CBOEMY 3I0POBBIO M 3I0POBBIO
OKPYXKaIOIIUX;

CaMOCTOSITENILHO OCYILECTBIIATh IO3HABATENIbHYIO JESATEIbHOCTh, BBIBIATH HPOOIEMBI,
CTaBUTh U (OPMYJIHUPOBAaTh COOCTBEHHBbIE 33Jayll B 00pa30BaTENbHON JEATENBHOCTH H
KU3HEHHBIX CUTYalMsIX;

CaMOCTOSITENIbHO COCTABJIATDH IUIAH PELIEHUs MPOOIEMbl C YUETOM HMEIOLUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEANOUYTEHUH;

JIaBaTh OLIEHKY HOBBIM CHUTYaLUsIM;

paciupsaTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JINYHBIX NMPEANOYTEHUM;

JieNaTh OCO3HAHHBIN BBIOOD, apIyMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTD 3a PELICHHE;

OLIEHUBATh MPHUOOPETEHHBIN OTIBIT;

Croco0CTBOBATh (POPMHUPOBAHUIO U MIPOSBICHUIO HIMPOKOI APYAULIMU B Pa3HBIX 00JACTIX
3HAHUMN, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHbD.

2) CaMOKOHTPOJIb:

J1aBaTh OLICHKY HOBBIM CHUTYyallUsM, BHOCUTb KOPPEKTUBBI B JACATEIBHOCTb, OLCHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIEISIM;

BJIa/IETh HaBBIKAMH [MO3HABATEIbHON pedeKcuu Kak OCO3HAHUS COBEpIIAEMbIX JEHCTBHIMA
Y MBICIMTENBHBIX MIPOLECCOB, UX PE3YIbTaTOB U OCHOBAHUH, HCIIOJIb30BaTh NPUEMBI pedieKkcuu
IUIsL OLIEHKU CUTYalluH, BBIOOpA BEPHOTO PEILICHMS;

YMEThb OLICHUBATh PUCKU U CBOCBPEMEHHO IPUHMMATh PELICHUS 10 UX CHUKEHUIO;

IIPUHUMATh MOTHMBBI U apTYMEHTBI APYTUX [IPH AHAIU3E PE3YIbTATOB ACSTEIbHOCTH;



3) npuHsATHE CeOsl M TPYTHX:

MIPUHUMATD ce0sl, TOHMMasi CBOM HEJIOCTATKU U JTOCTOUHCTBA;

MIPUHUMATh MOTHBBI U @pTYMEHTHI IPYTHX IIPU aHAIHU3E PE3yNbTaTOB AEATEIbHOCTH;
MIpU3HABaTh CBOE IIPABO U MPABO APYTUX HA OMIMOKH;

pa3BUBaTh CIOCOOHOCTH MOHUMATh MUP C MO3UIUHU IPYTOro YeJIOBEKa.

HNPEIMETHBIE PE3YJIBTATbBI

[IpenMerHbie pe3ynbTaThl OCBOEHHUS COJepKaHus ydeOHoro mpeamera «buonorus» Ha
YIIIyOJIEHHOM YPOBHE OPHEHTHUPOBAHBI Ha obOecrieueHrne MpopUIbHOTO 00yUeHUs 00yJarOIIHXCS
ouosiornu. OHM BKITIOYAIOT: crienuudeckue st OMOIOTUY HaydyHbIe 3HAHUS, YMEHUS U CLIOCOOBI
JEWCTBUI TIO OCBOGHUIO, HHTEPIIPETALMU U NPEe0OPa30BaHUIO 3HAHUM, BHIBI JESATEIHLHOCTH 10
MOJIYYEHUIO HOBBIX 3HAHUI U UX MPUMEHEHHMIO B PA3IMUHBIX y4EOHBIX, a TaKKe B PEabHBIX
KU3HEHHBIX cuTyanusx. [IpenMeTHbie pe3yabTaThl MPEACTABICHBI IO FOJIaM U3YyUEHUS.

[IpenMeTHbIe pe3ynbTaThl OCBOSHHS yueOHOro mpenmMera «buonorus» B 11 knacce nomxHbl
OTpaXkaTh:

c(OPMHPOBAHHOCTH 3HAHHUW O MECTE M POJIM OMOJIOTUU B CUCTEME €CTECTBEHHBIX HAyK, B
(GbOopMUPOBAaHUM COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHUHBI MHUpPA, B IO3HAHUU 3aKOHOB
MPUPOJABI U PEIICHUU JKOJOTHYECKHX MPOOJIEeM UYelIOBEYECTBa, & TAK)KE B PELICHUH BOIPOCOB
PaMOHAIBHOTO MPUPOIONIOIB30BAHUSA, H B (POPMHUPOBAHUH IEHHOCTHOTO OTHOIICHUS K PHPO/IE,
OOIIECTBY, YEJOBEKY, O BKIJIAJe POCCHUCKUX M 3apyOCKHBIX YUYEHBIX-OMOJIOTOB B DPa3BHUTHE
OHOJIOT Y,

YMEHHUE BJaJIeTh CUCTEMOI OMOJIOrMYecKMX 3HAHUM, KOTOpas BKJIIOYAET ONpENeNeHUs U
MMOHWMAaHHWE CYIIHOCTH OCHOBOIIOJIATAIONIMX OHWOJIOTUYECKUX TEPMUHOB W TOHATHH (BHI,
sKocuctema, Ouocdepa), Ouonormyeckue Teopun (IBosormoHHas Tteopusi Y. [lapBuHa,
CHUHTETHYecKasi Teopus sBoitonuu), ydeHus (A. H. CeBeproBa — 0 MyTsSX M HampaBICHUAX
sBommoun, B.M. BepHanckoro — o Guocdepe), 3akoHbl (reHeTHueckoro paBHoBecus JIx. Xapau
u B. BaiinOepra, 3apoasimeBoro cxoactsa K. M. bapa), npasmna (munumyma FO. JIubuxa,
AKOJIOTUYECKON MUpaMUIbl SHEPTUH ), TUIOTe3bI (TUnore3a «mupa PHK» V. I'unbepTa);

YMEHHE BIAJETh OCHOBHBIMH METOJaMHM HAyyHOrO II03HAHMS, HUCHOJb3yeMbIMH B
OMOJIOTHYECKUX HCCIIEOBAHUIX JKUBBIX OOBEKTOB M HKOCUCTEM (ONHMCAaHUE, HU3MEpEHHe,
HaOJI0ICHNE, YKCIIEPUMEHT), CIIOCOOaMH BBISBIICHHS M OIICHKH aHTPOIIOTEHHBIX M3MEHEHUH B
MIPHUPO/IE;

YMEHHUE BBIICATH CYIIECTBEHHBIE NPU3HAKU: BHUIOB, OHOr€OIEHO30B, JKOCHCTEM U
O6uocdepsl, CTAOMIM3UPYIONIETO, JBMKYIIETO W Pa3pbIBAIOIIETO0 €CTECTBEHHOTO 0TOOpa,
AIUIONATPUIECKOTO U CUMITATPHYECKOTO BHI000PA30BAHMS, BIUSHIS ABIKYIIHX CHJI DBOJFOIIHA
Ha TeHO(OH/| MOMYIISAIUHU, MTPUCIIOCOOICHHOCTH OPTraHU3MOB K Cpejie OOMTaHUs, YepeTOBaHHS
HampaBJICHUH SBOJIIOLINH, KPYTOBOPOTA BELIECTB U MOTOKA YHEPTUHU B IKOCHCTEMAX;



YMEHHE YCTaHaBIMBATh B3aUMOCBS3H MEX/1y IPOLIeCCaMH 3BOJIOIMHU, ABMKYIIIUMU CUIaAMH
aHTPONOreHe3a, KOMIIOHEHTAMHM PAa3JIMYHBIX OSKOCUCTEM U TMPUCIOCOOJIICHUAMU K HHUM
OpPraHHU3MOB;

YMEHHE BBISBIISTh OTIUUYUTEIbHbIC MPU3HAKH )KUBBIX CUCTEM, IPUCIIOCOOIEHHOCTh BU/IOB
K cpene oOurtaHus, aOMOTMYECKHX U OMOTHMYECKMX KOMIIOHEHTOB 3KOCHCTEM, B3aUMOCBS3EU
OpPraHU3MOB B COOOIIECTBAX, aHTPOTIOTEHHBIX U3MEHEHUN B SKOCHCTEMAaX CBOSH MECTHOCTH,

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOLINE apTyMEHTHI, OMOIOTHYECKYIO TEPMUHOIOTHIO U
CUMBOJIMKY JUISl JIOKa3aTelIbCTBA POJACTBA OPraHU3MOB pPAa3HBIX CHUCTEMATHYECKUX TPYIIII,
B3aMIMOCBSI3U OPTaHU3MOB M CpEIbl OOWTAHUS, €IMHCTBA YEIOBEUECKUX pac, HEOOXOIUMOCTH
COXPaHEHUS MHOrooOpasusi BUAOB M IKOCHCTEM KaK YCJIOBUS COCYIIECTBOBAaHUS MPHUPOABI U
YeJI0BEYECTBA;

YMEHUE peliaTh OMOJIOTUYECKHE 3a/1a4H, BBISBIISATh TPUYUHHO-CIICICTBEHHBIC CBSI3U MEXKITY
HCCTIeAyeMbIMUA OMOJIOTUYECKUMH MPOIECCaMU U SIBJICHUSIMU, JI€JIaTh BBHIBOJBI U MPOTHO3BI Ha
OCHOBaHUU MOJYYCHHBIX PE3YJIbTATOB;

YMEHHE BBIMOJHATH Ja0OpaTOpHbIE M MpaKTHUYecKue paboThl, COOMIOAATh MpaBuia MpU
paboTte ¢ yaeOHBIM 1 1a00paTOPHBIM 000PYIOBAHUEM;

YMEHUE BBIJBUTaTh TUIIOTE3bl, MPOBEPATh HX HKCICPUMEHTAIBLHBIMU CpPEJICTBAMH,
dbopMyIMpys 1eTbh HCCIISIOBAHUS, AHATTM3UPOBATH MOJyUYEHHBIC PE3YJIbTAThI U JICTIaTh BBIBOIBL;

YMEHHE Yy4acTBOBAaTh B y4eOHO-HCCIEI0BATEIbCKOM paboTe Mo OWOJIOTHH, SKOJIOTHH U
MEHIIMHE, TPOBOJNMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, W MYOJMYHO MPEACTABIATH
MOJTyYEHHBIC PE3YyIbTaThl HA YYEHUYECKUX KOH(DEPEHIINAX;

YMEHHE OIICHHBATh THUIOTE3bl W TEOPHH O TMPOUCXOXKICHUU >KU3HH, 4YellOBEeKa U
YeNOBEYECKHX pac, O MPUYMHAX, MOCIEACTBHSIX M CIOcOo0ax MPenoTBpaIleHHs] TIo0aTbHBIX
M3MEHEeHUH B 6uocdepe;

yYMEHHE OCYIIECTBIATh OCO3HAHHBINA BHIOOP OyayIIei mpodecCuoHaIbHOM IS TEIbHOCTH B
o0acTu OMOJOTUH, SKOJIOTHH, IPUPOAONOIB30BaHNUs, MEAUIIUHBI, OMOTEXHOJIOTUH, ICUXOJIOTHH,
BETEPUHAPUH, CEITLCKOTO XO34WCTBA, MUIIEBOI MPOMBIIIIIEHHOCTH, YIIyOIsATh MO3HABATEIbHBIN
WHTEpEC, HAIIPaBJICHHBIM HA OCO3ZHAHHBINA BHIOOP COOTBETCTBYIOIIEH MPodheccCuu U MPOAOTIKEHUE
Ouosoruueckoro oOpa3oBaHMsl B OpraHU3alUsAX CPEIHEro Mpo(ecCHOHATBHOTO M BBICIIETO
o0Opa3oBaHHUsl.



TEMATHYECKOE IINTAHUPOBAHHUE

11 KJIACC
KoaunvecTBo yacoB JJIeKTPOHHBIE
Ne ni/m HauMeHoBaHUe pa3/ieioB H TeM MPOrPaMMbI KOHTpOJILHDIE MpakTHueckie (uupposrie)
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypent
1 3apox/ieHUe U pa3BUTHE IBOJIOIIMOHHBIX 4
MpeJICTaBICHUN B OMOJIOTUU
2 MuKpo3BOIIOLHS U €€ Pe3yIbTaThbl 14 2
3 MaxkposBoonus u e€ pe3ylbTaThl 6
4 [TpoucxoxaeHue U pa3BUTHE )KU3HU Ha 3emJie 15 1.5
5 [TponcxoxkaeHne yesioBeKa — aHTPOIIOreHE3 10 1
DKOJoTusl — HayKa O B3aUMOOTHOIIICHUSX
6 OpraHU3MOB U HaJJOPIraHU3MEHHBIX CUCTEM C 3 0.5
OKpY’Karolllel cpenou
7 Opranu3Mebl U cpesia OOUTaHus 9 15
DKOJIOTHUS BUIOB U IMOMYJISIIUN 9 0.5
9 DKos0rus coo0IecTB. DKOJOTHUECKUE CUCTEMBI 12 0.5
10 buocdepa — riobanbHas sxocucTeMa
11 YenoBek 1 OKpyXkarolas cpesa
12 Pe3epBHOE Bpems
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5







11 KIIACC

n/n

Tema ypoka

KoauuecTBO 4acoB

Bcero K/p Tip/p

Jlara
U3ydeHusl

JJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

OBonmonuronHas teopus Y. Jlapuna

JBroKyiue cuiibl 3BOJIIOIMU BUIOB 110 Y. J{apBuny

Bopr0a 3a cymiecTBOBaHKE, €CTECTBECHHBIN W NCKYCCTBESHHBIN
oTOOp

CDOpMI/IpOBaHI/Ie CHUHTETHYECKON TCOPHUHU 3BOJIOLIUHA

DTarnbl 3BOIIOIMOHHOTO MPOIECca: MUKPO3BOIIOIHNS U
MaKpOIBOJIOIHSI

[Tonmynsaums - 35ieMeHTapHas €IMHULA YBOTIOLNHI

3akoH reHeruueckoro pasHoBecus J[x. Xapau, B. BaitnOepra.
JlaGopaTtopHast pabota «BbIsiBIeHHE U3BMEHYMBOCTH Y OCOOEH
OJIHOTOBHUJIa»

0.5

OneMeHTapHbIe GaKTOPHI 3BOIIOLNUN

A ekt ocHoBarens. IppexT OyTHIIOUHOTO TOPIIBIIIKA

10

Murpauuu. M3omsunn nomynsauuit: reorpadpudeckas,
Ounonoruyeckas




11

EcTecTBeHHbIl 0TOOp — HaNpaBIAIOMIHAN (PaKTOP IBOTIOIAN

12 [TomoBoii oTOOp
[Tprcnoco01eHHOCTh OPraHU3MOB KaK pe3yabTaT MUKPOIBOIIOLMH.

13 JlaGopaTtopHnas pabora «M3yueHue apoMopd030B U UAMOATANITAIUNA Y 1 0.5
pPacTEeHUN U KUBOTHBIX»

[Tpumepsl PUCTIOCOOICHHH Y OPraHU3MOB: MOP(OIOTHYECKHE,

14 ¢bu3nonoruueckue, OMOXUMUYECKHE, ToOBeieHYecKkue. JJabopaTopHast 1 05
pabora «IIpucrnocobaeHnss OpraHu3MOB U UX OTHOCUTEIbHAS '
1[EJIECO00PA3ZHOCTh

15 Bupn, ero kputepuu u crpykrypa. Jlabopatopnas pabora «CpaBHeHHE 1 05
BUIOB IO MOP(OJIOTHIECKOMY KPUTEPHIO) '

16 Crpykrypa BHza

17 Bunoobpa3oBanue Kak pe3yabTaT MUKPOIBOIIOIHH. CBS3b
MHUKPO3BOJIIOLMH U SIUIEMHOIOT U

18 MaxkposBomonus. [TaneonTonsoruueckiue MeToabl U3y4eHHs! IBOJIIOLUH

19 buoreorpaduyeckue MeTOAbI U3yUSHHS SBOTIOIUN

20 DOMOPHOTIOTHYECKUE U CPABHUTEIEHO-MOP(HOIOTHUECKUE METOIBI
U3y4YEHHsI SBOJIFOLIUU

21 MounekynsipHO-TeHETHUECKHE, OMOXUMHYECKHE U 1
MaTeMaTHYECKUEMETObI H3yICHHUST IBOJOIIUH

99 OO0111re 3aKOHOMEPHOCTH SBOJIOLUN 1

23 AnantuBHas paauanus. HepaBHOMEpHOCTb TEMITOB 3BOJIOLIUU 1

24 Konrtpomnbnas padora Nel 1

25 HayuHble runoTe3sl IpOMCXOXKACHUS KU3HU Ha 3emiie 1

26 JloHay4YHBIC TTPEICTABICHUS O 3aPOXKICHUN KU3HU 1

27 OcHOBHBIE 3Tallbl HEOPraHMYECKON 3BOTIOLUU 1

28 ['unoTe3bl 3apoKACHUS KU3HU 1




Ucropus 3emnm u Mmetoasl €€ n3ydenus. JlaboparopHas pabora

29 «M3yveHune u onrcaHne UCKOMTaeMbIX OCTATKOB JPEBHUX OPTaHU3MOBY 1 05

30 HauanbHbIe 3TaIbl OpraHu4ecKOi SBOIIOUN

31 DBOJIIOIHS DYKAPUOT
OCHOBHBIE 3TaIbl 3BOJIIOIMU PACTHTEIBHOTO Mupa. [IpakTrueckas

32 pabora «3yueHne 0cobeHHOCTEH CTPOCHHS PACTEHUN Pa3HbIX 1 0.5
OT/ICTIOBY

33 OcHOBHBIE 3TaIlbl BOJIIOLMH KUBOTHOTO MHUpa 1

34 DBoumronus )KUBOTHBIX. [IpakTuyeckas padora «/3yueHue 1 05
0COOEHHOCTEH CTPOCHHS TO3BOHOYHBIX KHBOTHBIX) '

35 Pa3BuTHe xu3HU Ha 3emiie IO ApaM U MepuoiaM 1

36 MaccoBbie BBIMUPaHUS] — HKOJIOTHUECKUE KPUZUCHI IPOIILIOTO 1

37 CoBpeMeHHBII HKOJIOTUIECKUI KPU3HC, €T0 0COOEHHOCTH 1

38 CoBpeMeHHasI CHCTEMa OPraHUIeCKOT0 MPOILIOTO 1

39 OCHOBHBIE CHCTEMATUYECKHE TPYIIIBI OPTaHU3MOB 1

40 AHTpOTIOJIOTHS] — HayKa O YEeJIOBEKE 1

41 Pa3Butue npecTaBieHuit 0 MPOUCXOXKIEHUH YeTIOBEeKa 1
MecrTo uenoBeka B CHCTEME OpraHinueckoro Mupa. Jlabopatopras

42 pabota «M3y4ueHne 0COOEHHOCTEW CTPOCHUS CKElleTa YeJI0BEKa, 1 0.5
CBSI3aHHBIX C MPAMOXOKIACHUEM

43 JIBrKynie cuibl aHTPOIIOTEHE3a 1

44 CooTHo1ieHre GMOJOTHYECKUX U COLMAIBbHBIX (PAKTOPOB B 1
aHTpOIIOreHe3e

45 OCHOBHBIE CTAJIMM AaHTPOIIOTeHEe3a

46 [TaneoreHerrka u naaeoreHOMHUKA

47 DBOITIOLINS COBPEMEHHOTO YeJI0BEKa




Yenoseueckue pacsl. [IpakTrueckas padora «3yueHne 3K0I0rH4ecKux

48 . 1 0.5
aJIanTauii YeI0BeKa»

49 MeXAUCIUTUTMHAPHBIE METOJIbI AHTPOTIOJIOTUU

50 3apoxaCHUE U PA3BUTHE SKOJIOTHH

51 Mertonst sxonorun. JlabopatopHast pabora «3ydeHre MeTo10B 1 05
HKOJIOTHUECKUX UCCIIETOBAHMI»

52 3Ha4YeHUE YKOJIOTUYCCKIX 3HAHUH JIJIS YelTOBEeKa

53 Dxosiorudeckue hakTopbl
AbuoTtnueckue GpaxkTopbl. CBET Kak IKOJIOTHIECKUH PaKTop.

54 JlaGopaTopHas paboTta «BbIsBIeHNE TPUCTIOCOOICHHI OPraHU3MOB K 1 0.5
BJIMSIHUIO CBETa»
Aobuotrueckue Gaktopbl. Temreparypa Kak 3KOJIOTHUECKHE (pakTop.

55 JlaboparopHas padoTa «BpIsiBICHHE IPUCTIOCOOICHUI OPraHU3MOB K 1 0.5
BIIMSHUIO TEMITEPATYPhI»
AobuoTrueckue GpakTopbl. BiaakHOCTE Kak 3KOJOTHUYECKHH (akTop.

56 JlaboparopHas paboTa « AHATOMUYECKHE OCOOCHHOCTH PAacTEHUH U3 1 0.5
Pa3HbIX MECT OOUTAHUS»

o7 Cpenpbl oOuTaHus OpraHU3MOB 1

58 Buonorndeckne puTMbI 1

59 KuzHennble popMBbI OPraHu3MOB 1

60 buotnyeckue hakTopsl 1

61 3HavyeHrne OMOTUYECKUX B3aUMOICHCTBHM AJIS CYILIECTBOBAHUS 1
OpraHU3MOB B cpejie 00UTaHus

62 DKOJIOTHYECKHE XapaKTEPUCTUKU TOYIISIIIH 1

63 OCHOBHBIE ITOKA3aTeINH MOMYJISAINN: YUCIEHHOCTD, TUIOTHOCTb, 1

BO3pacCTHad U IOJI0Bas CTPYKTypa




OcHOBHBIE ITOKA3aTeNU NOMYJIALUN: POXKIAEMOCTb, IPUPOCT, TEMII

o4 pocTa, CMEPTHOCTh, MUTPALIH .

65 DKkojoruyeckasi CTpyKTypa HOIMYJISILIUH

66 JluHaMuKa MOIMYJISIIUU U €€ PEeTyIIsIIus

67 KpuBsble pocra uncieHHOCTH nonyasiuuu. KpuBbie BbKUBaAHUS

68 Oxonoruyeckas Hua Buaa. Jlaboparopuas padora «lIpucnocobnenus 1 05
CEMSTH PaCTEHUH K PACCETICHHIOY

69 Bun kak cuctema nomymisiun 1

70 3aKOHOMEPHOCTH MOBEACHUS U MUTPALIUI )KUBOTHBIX 1

71 Coo0111ecTBO OPraHUu3MOB — OHOIICHO3 1

72 DKxocucremMa Kak OTKpbITasi cucTeMa 1

73 KpyroBopot BemiecTB ¥ IOTOK SHEPTHH B SKOCUCTEME 1

74 OCHOBHBIE MTOKa3aTEeIN IKOCUCTEMBI 1

75 DKOJOTUYECKUE MUPAMUJIBI 1

76 H3MmeHeHus coo0111ecTB — CYKLIECCUU 1

27 [TpuponHbIe 3KOCUCTEMBI. DKOCUCTEMBI 03€P U PEK. DKOCUCTEMBI MOPE 1
U OKCaHOB

78 [TpupoaHbIe SKOCUCTEMBI. DKOCUCTEMBI TYHJIP, JIECOB, CTETEH, TyCThIHb

79 AHTpPOIIOT€HHBIE YKOCUCTEMBI

80 Ypboakocucremsl. [Ipaktudeckas padbota «3ydeHue u onvcanue 1 05
ypOOIKOCUCTEMBI» '

81 3akoHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aMMO,IEHCTBUIMA 1
OpPTaHU3MOB B 9KOCHCTEMAX
MexaHu3MBbl BO3JICHCTBUS 3arpS3HEHHUN Pa3HBIX TUIIOB Ha

82 CyOOpraHM3MEHHOM, OPTaHH3MEHHOM, TIOMYJISIIMOHHOM 1 1

SKOCHCTEMHOM YPOBHSIX




83

Kontponbnast pabora No2

84 buochepa — obmennanerapuas odonouka 3emin. Yuenue B. U.
Bepnanckoro o 6uochepe
85 3aKOHOMEPHOCTH CYIIEeCTBOBaHUS Ouochepbl 1
86 KpyroBopoThI BemeCTB 1 OMOT€OXUMUYCCKUE ITHKITBI 1
87 3oHanbHOCTH OMochepbl. OCHOBHBIC OMOMBI CYIIIN 1
88 YcroitunBoCcTh OMOChepsI 1
89 DKOJIOTHYECKUE KPUZHUCHI M KX TTPUYHHBI 1
90 BosneiicTBue uenoBeka Ha 6uochepy 1
91 AHTpPONOreHHOE BO3ACHCTBUE HA PACTUTEIbHBINA U )KUBOTHBIN MUP 1
92 Oxpana npupoab! 1
93 OCHOBHBIC IPUHIIUAIIBI YCTOWYHBOTO PA3BUTHUS YEITOBEUYECTBA U 1
PUPOIBI
94 PanpoHaibHOE MPUPOIONOIIB30BAHUE U COXPAHEHUE OMOIIOTMYECKOTO 1
pa3HooOpa3us 3emiu
95 O600menue mo Teme «MUKPOIBOIONUS U €€ pe3yTbTaThI» 1
96 O06o6m1eHne o TeMe «MaKpOIBOIOIUS U €€ pe3yIbTaTh» 1
97 O6061enne no Teme «IIporcxoxxaeHue u pa3BUTHE )KU3HU Ha 3eMiie» 1
98 O606menne no Teme «lIporcxoxaeHue yenoBeka — aHTPOIIOTEHE3» 1
99 O0600menue 1o Teme «IKOJIOrHsl — HayKa O B3aUMOOTHOILIEHUSX 1
OpPTraHU3MOB»
100 | OGoOmieHue mo Teme «OpraHu3Mbl U cpeia OOUTAHUS 1
101 | OGoOmienHue Mo TeMe «IKOJIOTUS BUIOB U TOMYIISIIAN»
102 | OO6o0Omenue no reme «buochepa — rimodanbHas IKOCUCTEMA
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 7.5




HHPOBEPSAEMBIE HA EI'D 110 BUOJIOI'UM TPEBOBAHUA K
PE3YJBTATAM OCBOEHUS OCHOBHOM OFPA3OBATEJILHOM
ITPOI'PAMMBI CPEJTHEI'O OBIIEI'O OBPA30OBAHUA

Kon
NpoBEPSIEMOro
TpeOOBaHUs

IIpoBepsiemble TPeOOBaHUS K NMPeEIMETHBIM Pe3y/JbTATaM 0CBOECHUS
OCHOBHOM 00pa30BaTeJIbHOI MPOrpaMMbl CpeHero 0011ero
oOpa3oBaHus

CdopMUpOBaHHOCTh 3HAHUI O MecTe WM POJM OHOJOTHH B CHUCTEME
€CTECTBEHHBIX HAYK, B (POPMHUPOBAHMH COBPEMEHHOW €CTECTBEHHOHAYYHOU
KapTUHBl MMpA, B MO3HAHWU 3aKOHOB MPUPOJBl U PELICHUH KU3HEHHO
BaXHBIX COIMAIbHO-3TUYECKUX, IKOHOMHUYECKHX, SKOJIOTHUYECKUX MPoOIeM
YeJIIOBEUECTBA, a TAKXKE B PEUICHUHM BONPOCOB  PALMOHAIBHOIO
PUPOIONOIL30BaHUS, B (OPMUPOBAHHUU LEHHOCTHOTO OTHOIIEHUS K
pUpOJIe, OOILECTBY, YEIOBEKY; O BKIIAJE POCCUICKUX U

3apy6e>KHbe y‘IéHHX — OHOJIOrOB B pa3BUTHC OHoIOrun

Bnagenue cucremoil 3HaHM 00 OCHOBHBIX METOJIaX HAyYHOrO IO3HAHMS,
WCTIOJIB3YEeMBIX B OHMOJIOIMYECKMX HCCIEOBAHUSX JKUBBIX OOBEKTOB H
9KOCHUCTEM (OIMCaHME, U3MEPEHUe, IpoBeieHUue HabIoAeHuil); criocobamu
BBISIBJICHUSI U OLICHKH AHTPOIIOT€HHBIX U3MEHEHUH B IIPUPOJIE.

'YMeHue BbIIBUTaTh THUIOTE3bl, HPOBEPSATh HUX OSKCHEPHUMEHTAIbHBIMHU
cpeactBaMu,  (OpMyIUpys ~ Lelb  HUCCIEINOBaHUS,  aHAIU3UPOBATh
MOJIy4YEHHBIE PE3YJIbTAThl U 1€JaTh BBIBOBI.

BoisiBneHne  3aBUCUMOCTH  MEXIY  HCCIEIyeMBbIMH  BEIMYHMHAMU,
00BsICHEHHUE MOTYYEHHBIX PE3yJIbTaTOB U (OPMYJIHUPOBAHNUE BBHIBOJIOB C

HCIIOJIb30OBAHHUEM HAaYUHBIX HOHHTHﬁ, Teopnﬁ M 3aKOHOB

YMeHue BnaieTh CUCTEMOW OMOJOTMYECKHX 3HAaHUM, KOTOpas BKIIOYAET:
OCHOBOITOJIATAIOIIME OMOJIOTHYECKHE TEPMHUHBI U TOHATHUS (KHU3Hb, KIIETKA,
TKaHb, OpraH, OpPraHu3M, BHUJ, MOMYJISILHs, SKOCHUCTEMa, OHOIEHO3,
ouocdepa; mMeTabOIU3M, TOMEOCTa3, KICTOYHBIH MMMYHUTET, OMOCHHTE3
Oenka, OMONOIMMEDHI, JUCKPETHOCTD, caMOpETyJISALHNS,
CaMOBOCITPOU3BE/ICHHUE, HaCJIEICTBEHHOCTb, W3MEHUMBOCTD,
SHEPro3aBUCUMOCTb, POCT U PA3BUTHE);

ouonornyeckue teopuu: kieroynas teopus T. IlIBanna, M. Illneiinena, P.
BupxoBa; KIOHaIbHO-ceNeKTUBHOrOo wummyHurera [I. Opmux, HW.H.
MeuHHKOBa, XpOMOCOMHAs T€OpHUs HacliencTBEeHHOCTH T. MopraHa, 3akoH
3apoapiieBoro cxoacrsa K. bapa, sBomronuoHHas

reopus Y. JlapBuHA, CHUHTETHYECKas TEOpPHUS DBOJIOIUU, TEOPUS




anTporioreHeza Y. Jlapsuna; Teopus 6moreoreno3a B.H. Cykauépa;
yuenre H.W. BaBunoBa o meHTpax MHOrooOpas3ust U MPOUCXOXKICHHS
KYJIbTYPHBIX pacTeHuH, yuenne A.H. CesepuoBa o0 nyrax u
HampaBlieHUsX dBoMoIMH, yuenue B.W. Bepuanackoro — o 6uocdepe);
3aKOHBI (€MHO00pa3Ks MOTOMKOB NIEPBOIO MOKOJICHUS, PACIICTIIICHUS
MPU3HAKOB, HE3ABMCUMOTO HACIEIOBAaHUS IMpU3HAKOB I'. Mennens;
CLCIIJICHHOTO HAacJIeIOBaHUs IPU3HAKOB M HAPYIICHUS CLEIUICHUS
reHoB T. MopraHa; romMoJIOTMYECKMX pSAJIOB B HAcCJI€ICTBEHHOU
n3meHunBoct H.M. BaBuioa; renermyeckoro pasHoBecus JIx.
Xapnu u B. BaiinGepra; 3apoasimeBoro cxoxacrsa K. bapa;
ouorenernueckuii 3akon J. ['exkens, @. Miosepa);

MPUHIIUIIBI (YUCTOTHI TAMET, KOMILIEMEHTApHOCTH);

npaswia (MuHumyma HO. Jlubuxa, sKonornyeckoil mupamuabl 4uced,
OMOMAaCChl U PHEPTUH);

runoresbl (koauepBatHoi A.W. Onapuna, nmepBuuHOro OynboHa J[XK.

Xongeiina, mukpocdep C. Dokca, pubozuma T. Hek)

'YMmeHue peuiatb IMOMCKOBBIC OHOJIOTHYECKHUE 3aJa4H, BbIABIIATDH
MPUYIUHHO-CIICACTBCHHLIC CBsA3HU MCKIY HCCIICAYyCMbIMHA
OHOJIOTMYEeCKUMU O6’bCKTaMI/I, nponeccamMn W ABJICHUAMHU, [OCJIATh

BBIBOJBI U IIPOTHO3BI HA OCHOBAHUH ITOJTYUCHHBIX PE3YJIbTATOB; COCTABJIATDH
TCHOTUITMYCCKHUEC CXEMbI CKPCIIUBAHUA JIA PA3HBIX THUIIOB HACJICAOBAHUA
MPU3HAKOB Y OPraHU3MOB, COCTABJIATh CXCMbI IIEPEHOCA

BCHICCTB U DHEPIruu B SKOCUCTEMAX (HGHI/I IIUTaHusA, ITUIICBLIC CeTI/I)

YMeHMe yCTaHaBIMBATh B3aUMOCBSI3U MEXAY CTPOCHHEM U (YHKUUSAMHU:
OpPraHOMJOB, KJIETOK pa3HbIX TKAHEW, OpPraHaMU U CHUCTEMaMHU OpPIaHOB y
pacTeHUM, >XKMBOTHBIX M YEJIOBEKa; MEXIy dSTarnaMu OOMEHa BEIIECTB;
oTalmaMu KJIICTOYHOI'0 IHUKJIA W XKU3HCHHBIX HHUKJIOB OPraHM3MOB; dTallaMU
SMOPHOHAIBHOTO PAa3BUTHUS; TEHOTHUIOM U (EHOTHIOM, (EHOTHUIIOM H
dakTopamMu cpeabl OOWMTaHUS; IPOLECCAMU D3BOJIOLMHU; JBHKYIIUMHU
CHWJIaMHU aHTPOIIOT€HE3a; KOMIIOHEHTaMU pa3IMYHbIX OKOCHUCTEM U
MPUCTIOCOOTICHUSIMU K HUM

OpraHu3sMoB

'YMeHwue BBIIEIATh CYIIECTBEHHBIC TPU3HAKHU:

CTPOEHUSI BHPYCOB, KIETOK MPOKAPUOT U IYKAPUOT; OJHOKIECTOUHBIX MU
MHOTOKJIETOYHBIX OPTaHW3MOB, BHJOB, OHOTEOIICHO30B, HSKOCUCTEM H
Oounochepsl; CTPOCHUS OPraHOB U CHUCTEM OpPraHOB PACTEHM, >KUBOTHBIX,
YeJIoBEeKa; MPOIECCOB KU3HEIEATEIbHOCTH, MPOTEKAIOLTIX

B OpraHu3smax paCTCHHﬁ, JKHUBOTHBIX W YCJIOBCKA, OMOJIOTHYECKUX




MpoIIecCOB: 0OMeHa BelecTB (MeTabosn3M), HHpOpMAIUK U peBpaIieHus
DHEPTuu, OpOXKEeHUs, aBTOTPO(HOr0 W TeTepoTPO(HOr0 THUIOB HHUTAHUS,
¢orocuHTE3a W XEMOCHHTE3a, MHTO3a, Meio3a, TaMeTOreHesa,
sMOpHoreHesa, MOCTAIMOPHOHAIBHOTO pa3BuUTHS, Pa3MHOXKEHUS,
WHAUBUAYAIbHOTO DPa3BUTUS OpraHu3Ma (OHTOT€HEe3a), B3auMOICHCTBUS
TE€HOB, reTepo3uca; JEUCTBUI HCKYCCTBEHHOTO otbopa,
CTaOMIIM3UPYIOLIETO, ABMXKYIIETO U Pa3phIBAOIIETO €CTECTBEHHOTO 0TOOPA;
QJIONATPUYECKOTO0 W CUMIATPUYECKOrO0 BUA000pa30BaHUS;  BIHMSHHUS
MBUKYIIUX CHJI HBOJIIOLIMU Ha FeHO(OH MOMYISINHI; MPUCTIOCOOIECHHOCTH
OpPraHU3MOB K Cpelie OOMTaHus, YepeJOBaHUSI HANpaBJICHUH SBOJIIOLNY;
KPYroBOpOTa BEIIECTB H

IMOTOKAa OHCPIruu B SKOCUCTEMAX

ChopMupoBaHHOCTH YMEHUSI BBIJICISATH CYIIECTBEHHBIC TPU3HAKHA BUPYCOB,
KJIIETOK IPOKAPUOT M DYKapHOT; OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
OpPraHU3MOB, BHJOB, OHOreOLIEHO30B U  3KOCHCTEM; OCOOEHHOCTH
npoleccoB OOMEHa BELIECTB M IPEBpAllleHUs DSHEPruuM B  KIETKe,
(oTOCHHTE3a, IIACTUYECKOTO U JHEPreTUUEeCKOro OOMEHa, XEMOCHHTE3a,
MHTO33, M€HO03a, OIUIOJOTBOPEHHUs, pa3BUTUA UM  Pa3MHOXKECHUSA,
VH/IWBUIYAIbHOTO Pa3BUTHS OpraHu3Ma (OHTOreHesa), OoOpbObI 3a
CyILLIECTBOBAHUE, €CTECTBEHHOI0 orbopa, BU000pa30BaHus,
NPUCIIOCOOJEHHOCTH  OPraHu3MOB K  cpeie  OOWTaHus,  BIMSIHUS
KOMIIOHEHTOB JKOCHUCTEM, aHTPOIIOI€HHBIX H3MEHEHHMH B OJKOCHCTEMAaxX
CBOEH MECTHOCTH, KpyrOBOpPOTa BEILIECTB U IPEBPALLECHUS DHEPIUU B

ounochepe

'YMeHue uCnoib30BaTh COOTBETCTBYIOIIME AapPTYMEHThI, OMOIOTHYECKYIO
TEPMHUHOJIOTHI0O U CUMBOJIMKY JJIsl JOKAa3aTeIbCTBA POJICTBA OPraHU3MOB
Pa3HBIX CHUCTEMAaTHYECKUX TPYII; B3aHUMOCBSI3M OpPraHU3MOB M CpEIbl
oOWTaHUS; €IUHCTBA YEJIOBEYECKHX pac; HEOOXOAWMOCTH 3J0pPOBOTO
o0Opa3a KHM3HU, COXpaHEHUS pPa3HOOOpa3us BHIOB U JKOCHCTEM Kak
YCIIOBHSI COCYIIECTBOBAaHUS MPUPOILI U

HCJI0OBCUYCCTBA

YMeHre  KpPUTHYECKH  OICHWBaTh  HWH(OpMaIuioo  OHOJIOTHYECKOTO
COIEpKaHUA, HMHTEPIPETUPOBATh OSTHUUYECKUE AaCMEKThl COBPEMEHHBIX
WCCIICIOBAaHU B OWOJIOTHH, MEIUIIMHE, OMOTEXHOJOTHHU; PacCMaTpUBATh
rI00aNbHBIE PKOJIOTUYECKUE MPOOIEMBI COBPEMEHHOCTH, (POPMUPOBATH TI0
OTHOIICHUIO K HUM COOCTBEHHYIO

[IO3ULIHIO




HEPEYEHDb DJIEMEHTOB COAEPKAHUS, TIPOBEPAEMbBIX HA EI'D
11O BUOJIOI'NHA

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKRAHUSA

buonorus kak Hayka. JKuBbIe CUCTEMBI U UX U3YUCHUE

11

CoBpeMeHHas OMOJIOTUsl — KOMIUIEKCHAsl HayKa. buosnornyeckue Hayku U u3ydaemble
UM npoOsieMbl. DyHAaMEHTalIbHbIE, MPHUKIAAHBIE M IIOMCKOBBIE HAay4yHbIE
WCCIICIOBAaHMSI B OMOJIOTHH.

3HadyeHrne OUMOJIOruM B (POPMUPOBAHMH COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHUHBI
mupa. [Ipodeccun, cBsa3annpie ¢ Ouosorueil. 3HaueHHe OMOIOTHU B MPAKTUYECKOM
NesITeIbHOCTH 4YeJOBeKa: MEAMILMHE, CEeJIbCKOM XO3SHCTBE,

MPOMBIIIJIICHHOCTHU, OXpaHEC IIPUPOAbL

1.2

PKuBble cucTeMbl Kak mpeamer ulydeHus Ouonoruu. CBOICTBA JKUBBIX CHCTEM:
€JIMHCTBO XUMHYECKOTO COCTaBa, JAMCKPETHOCTh M IICJIOCTHOCTh, CIJIOKHOCTh U
YIIOPSITIOYECHHOCTh CTPYKTYPHI, OTKPBITOCTb, CaMOOpraHu3aIlus,
CaMOBOCITPOU3BE/ICHHE, PA3APAKUMOCTh, H3MEHUYUBOCTh, POCT U Pa3BUTHE.

YpOBHU OpraHu3ali J>KUBBIX CHCTEM: MOJICKYJSPHBIA, KICTOYHBIH, TKAHEBBI,
OpraHu3MEHHbIH, MOMYJISIMOHHO-BUIOBOIA, HKOCHUCTEMHBIH
(OuoreonieHotuueckuii), OuochepHbrii. I[lpormecchl, MPOUCXOIANINE B  HKHUBBIX
cuctemax. OCHOBHBIC NMPU3HAKH XUBOTO. JKHM3HB Kak (opma CymecTBOBAaHUS

MaTepUH

13

Metoabl  Ouosnoruuyeckoi  Hayku. HaOmiogeHue, u3MepeHHe, OSKCHEPUMEHT,
cuctemMarusanus, metaaHanus. [loHaTne o 3aBUCMMON M HE3aBUCUMOMN IEPEMEHHOM.
[TnanupoBanue sxcnepuMenTa. [loctanoBka u nposepka runote3. Hynesas runoresa.
[Tonsitue BbIOOPKU U €€ JocTOBEpHOCTh. PazOpoc B OGmonornyeckux AaHHbIX. O1eHKa
NTOCTOBEPHOCTH IIOJYYEHHBIX pPE3yabTaToB. I[IpMYMHBI HMCKaXEHHsSI pPE3yJIbTaTOB

OKCIICPUMCHTA. IloHsTHE CTAaTHCTUYECKOrO TE€CTa

KneTka kak OMojoruueckas cucreMa

2.1

Knetka — CTpyKTypHO-(QYHKIMOHANbHAS €IUHUIA XUBOro. McTopus OTKpBITUS
knetku. Paboter P. I'yka, A. JleBenryka. Kierounas teopus (T. IlIBanH, M.
[neiinen, P. BupxoB). OCHOBHbIE TOJOKEHUS COBPEMEHHON KIETOYHOW TEOpHHU.
MeToapl MOJEKYISIpHOW M KJIETOYHOW OWOJIOrMM: MHUKPOCKOIUS, XpomaTorpadus,
anekTpodope3, METOJ MEUEHBIX aTOMOB, AU(QepeHIHraTIbHOe

HEHTPUPYTUPOBAHUE, KYJIbTUBUPOBAHHE KIIETOK

2.2

XUMHUYECKUN COCTAB KJIETKA. Makpo-, MUKPO- U YIAbTPaMHUKpPOdJIeMeHThl. Boma u

e€ poJb Kak pacTBOPUTENs, peareHTa, ydyacTHE B CTPYKTYPUPOBAHUU KJIETKH,




reruioperyniaund. MuHepanbHble BellecTBa KJIETKH, UX Ouosorudeckas poiib. Poib
KaTHOHOB U QHUOHOB B KJIETKE.

buonornveckue nmonumepsl. benkun. AMUHOKHCIOTHBIM cocTaB 0enkoB. CTpPYKTyphI
OenkoBoil Mosekyinbl. [lepBuunast cTpykrypa Oenka, menTuaHas CBsi3b. BTopuunas,
TpeTH4Hasi, 4YeTBepTUYHass CTPYKTypel. Jlenatypamus. CBoiicTBa  O€JKOB.
Knaccudukanus 6enkoB. buonornueckue GyHKIIUN OEIKOB.

YraeBoasl. MoHOCaxapuabl, IMcaxapubl, OJIMrocaxapuibl U moaucaxapuabl. OOmmii
1aH CTpoeHUs U (U3MKO-XMMHUYECKHE CBOMCTBAa YIieBOJOB. buosiorunueckue
(YHKIIMH YTIIEBOJIOB.

JIummuaer.  T'mapodunpHO-rHApOodoOHBIE  cBoMicTBa. Kitaccudukanus  TUmmmoB.
Tpurnuuepunsl, ¢ochonunuasl, BOCKH, cTepoubl. buomornyeckue QyHKIUH
mumaoB. OOme cBoiicTBa OMOJOTHYECKUX MEMOpaH — TEKy4ecTh, CIIOCOOHOCTH K
CaMO3aMbIKaHHUIO, MTOJIYTIPOHULIAEMOCTb.

Hyxnennoseie kucinorsl. JHK wn PHK. CrpoeHne HyKI€HMHOBBIX KHCIOT.
Hyxneoruapl. [Tpuniun kommnementapuoctu. [Ipasuno Yaprapga. Crpykrypa JHK
— nBOMHas criupaib. MecroHaxoxaenue u Ouonorundeckue Qpynkiuu JJHK. Bums
PHK. ®yuknuu PHK B knetke.

Crpoenue wmoinekynsl AT®. Makpospruueckue cBs3u B Moisekyie ATO.
buonornueckue ¢ynkuuu AT®. BoccraHoBiIEHHBIE NMEPEHOCUUKH, UX (DYHKIUH B
kietke. Cexksenuponanue /JHK.

CtpykTypHasi 6uoyiorusi: OMOXUMUYECKUE U OMO(DU3NYECKHE HCCIIET0BAHNUS

COCTaBa M MPOCTPAHCTBEHHON CTPYKTYPbl OMOMOJIEKYIT

2.3

Tunsl  KJIETOK:  JyKapuoTHYecKas M nIpokapuoruyeckas.  CTpyKTypHO-
(GyHKIMOHATIbHBIE 00pa30BaHUs KIETKH.

Ctpoenue mnpokapuoTuuecko kietku. Kierounas crenka Oaktepuii W apxem.
Oco0eHHOocTH CTPOEHHUS TeTepoTPO(dHON U aBTOTPO(HOIN MPOKAPUOTUUECKUX KIIETOK.
MecTo U posib MPOKAPUOT B OHOIIEHO3aX.

Crpoenne u (yHKIMOHMpPOBaHHE HYKApHOTHUECKOW KieTku. IlnmazmaTtuueckas
MeMmOpaHa (trazmanemma). CTpykTypa IUia3MaTHYecKo MeMOpaHbl. TpaHCmopT
BEIIECTB Yepe3 IIa3MaTUYecKyl0 MeMOpaHy: maccuBHbIN (Auddysus, obnery€HHas
mudQy3ns), aKTUBHbIM (NEpBUYHBIA M BTOPUYHBIA AKTUBHBIA  TPAHCIIOPT).
[TonynponumiaeMocts MeMOpaHbl. PaboTa HaTpuii-kaqmeBoro Hacoca. DHJIOLMUTO3:
MUHOIUTO3, (arormuTo3. Dk3o1muTo3. Kierounas crenka. Ctpykrypa ¥ (GyHKIHH
KJIETOYHOM CTEHKU pacTeHUM, TpHOOB.

[Mutomnazma. [{uto3ons. Llutockener. [[Buxkenue nuroruiasmbl. OpraHou il KIETKH.
OpHOMeMOpaHHBIE OpTraHOMIIBI KJIETKH: dHAornazMatudeckas cetb (JI1C), ammapar
["onbKK, JTM30COMBI, UX CTpoeHHEe M (QYHKUMU. B3auMocBs3p 01HOMEMOpaHHBIX

opraHouioB kietku. CTpoeHHE TpaHyJISIPHOTO PETHKYIyMa.

CunTe3 pacTBOpUMBIX OenkoB. CHHTE3 KJIETOYHBIX MeMOpaH. [ mamkwid




(arpanyJspHBIN) SHIOIUIA3MATHYECKU peTukyayMm. CexkpeTopHas GyHKIHS armapaTa
l'onpmxu. Tpancnopr BemecTs B KIETKEe. Bakyoium pacTUTENBHBIX —KIIETOK.
Knerounslii cok. Typrop.

[1osryaBTOHOMHBIE OPTaHOM B! KJIIETKH: MUTOXOHIPUH, IUIACTUIBL.

Crtpoenue n (pyHKIMHA MUTOXOHAPHI U nmnactui. [lepBuyHble, BTOPUYHBIE U CIIOKHBIE
IacTUAbl  (DOTOCHMHTE3UPYIONIMX  JYKapuoT.  XJIOPOIUIACTBI,  XPOMOILIACTHI,
NIEHKOIIACTHI BBICILIUX PACTEHUM.

HememOpannble opranoujsl kietku CrTpoeHne UM (QYHKUHMM HEMEMOpPaHHBIX
OpraHouJoB  kieTku. Pubocombl. MukpodunameHnTsl. MbllleuHble  KIETKH.
Muxkpotpy6ouku. Kierounsiii nentp. CTpoeHne U ABM)KEHHE KTYTUKOB M PECHUYEK.
MukpoTpyOOUKH UTOIIIa3MBbIL. LIeHTpHOIIb.

Snpo. Obomouka sipa, XpOMaTHH, KapuoriazmMa, SAPIIIKA, X CTPOCHUE U (PYHKIHH.
SnepHbrii  OenkoBbIid MaTpukc. IIpocTpaHCTBEHHOE pPACHOJIOKEHHE XpPOMOCOM B
uHTephazHoM siape. benku XxpoMaTHHA — TUCTOHBI.

Knerounsle BkimtoueHuss. CpaBHMUTENbHAs XapaKTEPUCTUKA KIETOK JYKapuOT

(pacTUTETBHOM, )KUBOTHOM, TPUOHOM )

2.4

AccuMWISIIMSL U TUCCUMWIJIALIMA — JIBE CTOPOHBI MeTaOosnm3ma. Tumbel oOMeHa
BEIIECTB: aBTOTPOGHBIA ¥ TeTepoTpoHBIH. YdacThe KHCIOpoJa B OOMEHHBIX
nporeccax. JHepreTuyeckoe odbecrnedyeHue KieTku: npeppamienue ATD B 0OMeHHbIX
nporeccax. DOepMEHTATUBHBIA XapakTep peakiuil KJIETOYHOro MeTabonu3ma.
@depMeHTHI, UX CTpOEHHE, CBOWCTBAa U MexaHu3M JeicTBus. Kopepmentsl. OTnnuns
(epMEHTOB OT HEOPraHMYECKHUX KaTalu3aTopoB. benku- akTuBaTophl U OenKu-
MHTUOUTOPBI. 3aBHCHMOCTb CKOPOCTH (DEPMEHTATUBHBIX DPEAaKUUH OT pa3InYHbIX
(bakTOpoB.

IlepBuuHbIil CHUHTE3 OpraHMYecKWx BemecTB B kieTke. PortocuHTe3. Ponb
XJIOPOIUIaCTOB B Tporiecce (QorocuHte3a. CBetoBas W TeMmHeBIas  (asbl.
[TponykTuBHOCTh (oTOCHHTE3a. BnusHHEe pazauuHbBIX (HAKTOPOB Ha CKOPOCTh
¢orocunTe3a. 3HaueHne HOTOCUHTE3A.

Xemocunrte3. Pa3sHooOpazue OpraHM3MOB-XEMOCHHTETHUKOB: HUTPHUPUIUPYIOIIHE
OakTepuu, >KeIe300aKTepuu, CepoOaKTEepUHu, BOJOPOJHBIC OakTepuu. 3HaUYEHUE
XEMOCHHTE3A.

AHa’poOHBIe opraHu3Mbl. Buasl Opokenus. IIpoayktel OpoxeHHs U HUX
WCIIOJIb30BAHUE  YEJIOBEKOM. AHA’pOOHBIE  MHMKPOOPTaHM3MBl KaK  OOBEKTHI
OMOTEXHOJIOTHHU ¥ BO30YIUTETN OOJIE3HEH.

IApoOHBIE OpraHU3Mbl. DTalbl 3HepreTuyeckoro ooMeHa. [loAroToBUTENbHBIN 3TaM.
['muKonu3 — 6ECKUCIOPOAHOE PaCIEIIICHHE TIIIOKO3bI.

buosnornueckoe OKHCIIEHHE, WM KIETOYHOE [bIXxaHue. Poib MHUTOXOHApPUN B

mporeccax OM0JIOrHYECKOTO OKHCJICHHUA. HI/IKJ'II/ILIGCKI/IG PEaKIN.

OxucnurensHoe ¢ochopunupoBanue. [Ipeumyiiectsa aspoObHOro mytu oOMeHa




BEILIECTB Niepe1 aHadpoOHBIM. D(HPEKTUBHOCTH SHEPTETUUECKOT0 OOMEHA

2.5

Peakimu MaTpu4HOTO CHHTE3a. [IpUHIMO KOMIUIEMEHTAapHOCTH B  PEaKIMsIX
MaTpUYHOrO cHUHTe3a. Peanu3anusi HacieAcTBeHHOW uHGpopManuu. ['eHeTHueckuii
Koja, ero cBoiicTtBa. Tpanckpunuus — Marpuudbii cuHTe3 PHK. Ilpunuumns
TPAHCKPHIIIIUUA: KOMIUIEMEHTAapHOCTh, aHTUIAPaUIeTbHOCTh, ACHMMETPUYHOCTD.
Tpaucnsiius u e€ sTanbl. Yuactue TpancnopTHeix PHK B 6nocunTe3e 6enka. Y cnoBust
ouocuHTe3a O6enka. KonupoBanne aMuHOKHCIIOT. Posib pubocoMm B OmocuHTE3e OernKa.
Opranuzanys reHoMa y MOPOKApUOT M JYKapHOT. Peryssius akTUBHOCTH TE€HOB
y mpokapuot. I'mnoreza omepona (®. JKako6, XK. Mano). Perymauus oOMeHHBIX
IIPOLIECCOB B KieTKe. KileTounslli romeocTas.

Bupycbl — HekiieTouHbIe OPMBI KU3HU U 00IUTraTHbIe nMapa3uThl. CTpOCHHE MPOCTHIX
U CJIOKHBIX BUPYCOB, PETPOBHPYCOB, OakTepruodaros.

BupycHbie 3a0oneBaHusi 4yenoBeka, KUBOTHbIX, pactenuit. CIIN]/, COVID-19,

cCoMaJIbHbIC U MCAUIIMHCKHUEC HpO6JIeMI)I

2.6

Krnerounsnii nuki, ero nepuonasl u perymsuus. MUarepdasza u muto3. OcoOEHHOCTH
MpOIeCCOB, MpoTeKaromux B uHTepdasze. I[loaroroBka KiIeTkHm K ACICHHIO.
[IpecunTeTnyeckuii (MOCTMUTOTHYECKUM), CHUHTETHYECKUNW W TOCTCUHTETUYCCKUU
(MpeMUTOTUYECKHIT) TEpUO/Ibl HHTEP(A3BI.

Matpuunelii  cunres JHK — perumkanus. IlpuHnuner  permukanum  JIHK:
KOMIUIEMEHTAPHOCTb,  IIOJIYyKOHCEPBAaTUBHBIM  CHHTE3,  AHTUIIAPAILIEIBHOCTD.
Mexanusm permmkanun JJHK. Xpomocombl. Ctpoenune xpomocoM. Ternomepbl u
TeroMepasza. XpoMOCOMHBIN HA0Op KJIETKU — KapUOTHIL. JIUTUTOMAHBIN U TarTONIHbIH
Habops! XxpoMocoM. ["'oMonoruuHbie XpoMOocOMBI. [10J10BbIE XpPOMOCOMBI.

Jlenenue kinetku — MuTo3. CTauu MUTO3a M MIPOUCXOJSAIINE B HUX MpoLecchl. THmbl
muTo3a. KaprokmHe3 u nuTokuHe3. buonornyeckoe 3HaueHne muTo3a. Perymsuus
MUTOTHYECKOTO 1HKIIA KIeTkH. [IporpaMmmupyemas kieToyHasi THOeNb — arnomnTo3.

(DYHKHI/IOHa.]'H)HaH TCHOMHKA

OpranusM Kak OMoJoru4eckasi CuctTema

3.1

OIHOKJIETOYHBIE, KOJIOHUATbHBIE, MHOTOKJIETOYHBIE OPraHU3Mbl U MHOTOTKAaHEBbIE
OpraHU3MBbl.

@DopMBI pa3MHOKEHHSI OpTraHU3MOB: Oecrosioe (BKIIOYas BETETATUBHOE) U TOJIOBOE.
Buapr  Oecrioysioro  pa3MHOXXEHHS: TOYKOBAaHWE, CIOPYJSAIUA, (pparMeHTaIus,
KJIOHUPOBaHUE.

[TonoBoe pazmuoxenue. [lonoBeie KIeTKU, WU rameTsl. Meito3. Ctaguu Meiosa.

[ToBenenue xpomocom B Meio3ze. Kpoccunrosep. buonornueckuii cMpIci Meno3a




U T0JI0BOTO Iponecca. Menos 1 ero MecTo B )KM3HECHHOM IIUKJIE OPTraHU3MOB.
[IpenzaponpiieBoe pasButHe. I'ameroreHes y *UBOTHbIX. I10sI0BBIE XKene3bl.
OO6pazoBanue U Ppa3BUTHE TIOJIOBBIX KJIETOK. CrepMaToreHe3 U OOTEHE3.
CtpoeHne MONOBBIX KIeTOK. OIUIOZOTBOPEHHE U SMOpPHMOHAIBHOE DPAa3BUTHE
KHUBOTHBIX. CIIOCOOBI OIUIOIOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.
WuauBuayanbHOe pa3BUTHE OpraHu3MoB (oHToreHes). Cragum sMOpuoreHesa
KUBOTHBIX (Ha mpumMepe Jarymku). Jpobnenue. Tumbl npodnerns. Ocobennoctu
Npo0JieHUsT MIIEKOIIUTAIONIMX. 3apO/bIIIEBbIE JUCTKHU (racTpyisuus). 3akiaaka
OPraHOB M TKaHEW M3 3apOABILIEBBIX JHUCTKOB. B3aumMmHOe BiMsAHHME 4acTed
pa3sBUBAIOLIECTOCA  3apoAbllIa (oMOpuoOHanbHas MHAYKIMA). 3akiajka IUIaHa
CTPOEHHSI )KUBOTHOI'O KaK pE3yJIbTaT MEPApXUUYECKUX B3aUMOJCHCTBHUI I€HOB.
Brnusiaue Ha »MOpHOHANBbHOE Pa3BUTHE PA3THYHBIX (PAKTOPOB OKPYKAIOIICH
cpenpbl.

Poct u pa3Butue xuBOTHBIX. [locTamMOpuoHanbHbIl nepuon. Ilpsimoe u Hempsmoe
pa3ButHe. Pa3Butue ¢ Mmeramopdo30M y O€CHO3BOHOUHBIX U IO3BOHOYHBIX
KUBOTHBIX. bHojormueckoe 3HaYeHHE TMPSMOTO U HENPSIMOIO pa3BUTHUSA, HX
pacnpocTpaHeHue B npupoze. Tumel pocra XKMBOTHBIX. DakTOpsl peryiasuuu pocra
KUBOTHBIX M 4YenoBeka. CTaguu NOCTAMOPUOHAJIBHOIO Pa3BUTHS y JKUBOTHBIX HU
yenoBeka. [leproabl OHTOreHe3a yenoBeka.

PasmHoxeHue u pa3Butue pacteHuil. ['ameroput u cnopoput. Meio3 B )KU3HEHHOM
nukie pacrenuit. OOpazoBaHUe CIOp B Mpolecce Melo3a. ['aMeTrorenes y pacTeHwil.
Onog0TBOpPEHNE U Pa3BUTUE PACTUTENBHBIX OPTaHU3MOB. /[BOITHOE OIUIOAOTBOPEHKE
y LBETKOBBIX pacTeHuit. OOpa3oBaHue U

Pa3BUTHEC CCMCHU. MexaHu3MbI peryjiaunuu OHTOICHE3a Y paCTeHI/Iﬁ " )KNBOTHBIX

I/ICTOpI/Ifl CTAHOBJICHUA W Pa3BUTHA I'CHCTHKMU KaK HAYKH. OCHOBHBIE TEHETHUYECKHUE
TTOHATHSA )51 CUMBOJIBI. I'omonoruunesie XPpOMOCOMBI, AJIJICIIbHBIC I'CHEI,

AIBTCPHATUBHBIC TIPU3HAKH, JOMHUHAHTHBIA H peHeCCI/IBHHﬁ IMpU3HAaK, roMO3UroTa,

32 TETEPO3UroTa, YWCTas JHHUS, THOPHABI, TeHOTHN, (peHoturn. OCHOBHBIE METOJIbI
TEHETUKH: TUOPHUIOTOTUICCKUAN, ITUTOJOTHIECCKHM,
MOJIEKYJISIPHO-T€HETUYECKUI
Mounorubpuanoe ckpemuBanue. IlepBbiii 3akoH Menzaens — 3aKOH eJuHO00pa3us
ruOpuoB nepBoro nokoneHus. [Ipasuno gomunupoBanus. Bropoit 3akon Mennenst —
3aKOH pacIlerUieHusl Mpu3HakoB. LluTomornueckue OCHOBBI MOHOTHOPHIHOTO
33 CKpeIIMBaHus. [ Umore3a 4ucTOTh ramMer.

AHanmu3upyromee ckpemuBaHue. [IpoMexyTOUHBI — XapakTep  HacJIeIOBaHUS.
Paciennenue npu3HaKkoB IIPU HENIOJIHOM JOMUHUPOBAHUHU.

JlurunOpuaHoe ckpenuBanue. Tperuid 3akoH MeHzAeNns — 3aKOH HE3aBUCHUMOTO

HacCJICJOBaHUs IMPU3HAKOB. HI/ITOJ'IOFI/ILICCKI/IG OCHOBBI )II/IFI/I6pI/II[HOFO




CKpEUIMBAHMUSI.
CueruieHHOe HaclenoBaHue mnpu3HakoB. Pabotrer T. Moprana. CuemieHHOe
HacJe0BaHUE T€HOB, HAPYILICHUE CLEIUICHUS MEX]Yy TeHaMH. XpOMOCOMHAas TEOpuUs
HACJICICTBEHHOCTH.

['eneruka moja. XpoMOCOMHBIA MEXaHU3M ONPEACIICHUS 1M0J1a. AYTOCOMBI U MOJIOBbBIE
xpoMocoMbl. ['oMorameTHbld M TreTeporaMeTHbId MoJ. ['eHeTuueckass CTpyKTypa
MOJIOBBIX XpoMocoM. HacreoBanue npu3HakoB, CHEIJICHHBIX C MTOJIOM.

I'enoTun kak nenoctHas cucrema. [lmeloTponus — MHOXKECTBEHHOE JEUCTBUE
reda. MHOXECTBESHHBINM  ajuieiM3M. B3amMoaeHcTBHE  HEaIJICHbHBIX  T'€HOB.

Kommnnemenrapuocts. Onucrtas. [lonumepus

3.4

BsaumoneiictBie reHoTuna u cpeibl npu (opmupoBanuu (eHotHna. V3MeHUYnBOCTD
Npu3HaKoB. KauecTBEHHbIE M KOJWMYECTBEHHbIE NPU3HAKU. BHIbI M3MEHUYMBOCTH:
HEHACJIEACTBEHHAs U HACJIEICTBECHHAS.

Mo nudukarmonHas W3MEHYHUBOCT. Ponb cpeabl B dbopmMupoBaHUHN
MoUKAMOHHON M3MeHunBocTH. Hopma peakiiun npusHaka. BapuanmoHHBIA psin u
Bapuanonnas  kpuBas (B.  HMoranmncen). CaoiictBa  MoauU(UKAIIMOHHOM
W3MEHYMBOCTH.

['enoTunuyeckass M3MEHUMBOCTb. (CBOWCTBA TE€HOTHUIIMYECKOH H3MEHUYMBOCTH. Bubl
TeHOTUINYECKON M3MEHYMBOCTH: KOMOMHATHUBHASI, MyTaIl[HOHHASL.

KomOunatuBHasT HW3MEHYMBOCTh. MeWo3 W MOJOBOM  TMpolecc — OCHOBA
KOMOMHATHUBHOW M3MEHYMBOCTU. POJh KOMOWHATMBHOM W3MEHUYMBOCTH B CO3JIaHUU
TeHETUYECKOT0 Pa3HO00pasusl B Ipeiesax OJJHOTO BUAA.

MyTanuoHHass W3MEHUYMBOCTb. BUAbl MyTalMil: T€HHbIE, XPOMOCOMHBIE, I'€HOMHBIE.
CrnoHTaHHBIE W WHAYIUPOBAHHBIE MYyTallMH. SAEpHbIE W IUTOIUIa3MaTHYECKUE
Mytaiui. COMaTHYECKUE W TIOJIOBbIE MyTaluu. [IpUyrHBI BOSHMKHOBEHUS MYTAIlU.
MyTareHsl 1 UX BIMSHHE HAa OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAllMOHHOTO IMpoIecca.
3aKO0H TOMOJIOTHYECKUX PSJIOB B HacleACcTBeHHON n3meHunBocT (H.1.

BaBI/IJ'IOB). BHC}IIlepHaH MN3MCHYHMBOCTHh U HACJIICACTBCHHOCTD

3.5

Kapuotun uenoBeka. MexyHapoaHasi mporpaMMa MCCIEIOBaHHUS T€HOMA YEJIOBEKA.
Mertoapl HW3y4eHHMs] TEHETHKM  YEJIOBEKA: TEeHEAIOTMYECKHUH, OJU3HEIOBBIH,
LIUTOI€HETUYECKUH, MONYJIALIMOHHO-CTaTUCTUYECKUM, MOJIEKYJISIPHO-
TEHETUYECKUU. CoBpeMeHHOE ONpPEACIIEHUE  TIEHOTHUIIA: IIOJIHOT€HOMHOE
CEKBEHUPOBAHWE, T€HOTUIHMPOBAaHHWE, B TOM uyuciae ¢ nomoulpro III[P-anammsa.
HacnenctBennbie 3a0oseBaHus deloBeKa. [ E€HHBIE W XPOMOCOMHBIE OOJIE3HHU
yesnoBeka. bolle3HM ¢ HACleICTBEHHOW MpPeApacroyiOKEHHOCThIO. 3HAYCHHE
MEIUIMHCKON T€HETUKH B MPEIOTBPALLIEHUT

U JI€YEHNN TEHETUUECKUX 3a001eBaHuii YestoBeka. CTBOJIOBLIE KIETKH




3.6

JlomecTukanust U cenekius. 3apoKICHUE CENeKIMH M JoMecThKauud. Yuenue H..
BaBuioBa o HeHTpax MPOUCXOXKACHUS U MHOT00Opa3usi KyJIbTypHBIX pacTeHHid. Poib
CEJICKIIMU B CO3[JaHUU COPTOB PaCTEHUH M MOPOJ KUBOTHBIX. COpT, MOpoIa, MITAMM.
3aKOH TOMOJIOTMYECKHUX PSAJIOB B HacliencTBeHHOM n3menunBoctu H.W. BaBuiiosa, ero
3HAYCHHE VISl CEICKIIMOHHOW paboTHI.

MeToabl  CENIEKIMOHHOM  paboThl.  MICKyCCTBEHHBI  OTOOp:  MacCOBBIH U
VHJIMBUIYQJIbHBIA. DTanbl KOMOMHALMOHHOM cenekiuu. VcnbiTanue npou3BoguTeneit
Mo moToMCcTBY. OTOOp MO T'E€HOTUITY C TOMOIIBIO OIEHKHA (PEHOTUIA MOTOMCTBA U
0oTOOp MO TEHOTHUITY C MoMoIIsto aHanu3a JJHK.

McKkycCcTBEHHBIM MyTareHe3 KakK METOJl CEJEKIIMOHHOW paboThl. PamuanuoHHBIN U
XUMHUYECKUI MyTareHe3 Kak MCTOYHUK MyTalui y KyJIbTYpHBIX ()OpPM OpPraHH3MOB.
Vcnonb30BaHre T€HOMHOTO peIaKkTUPOBaHUs U MeTo0B pekoMOnHaHTHbIX JIHK nms
MOJTyYEHUSI UCXOTHOTO MaTepuaa Jijisl CEJICKIIUH.

[lonydyenue mnonurionaoB. BuyTtpuBumoBas rubpuausanus. biuskopoacTBeHHOE
CKpeliuBanue, Wi WHOpuauHr. HepoacTBEHHOE CKpelIMBaHHUE, WU ayTOpPUJIMHT.
I'eteposuc u ero mpuuunbl. Mcnonb3oBanue rerepo3uca B cenekiuu. OtnanéHHas
rudpuamn3anus. [Ipeomonenne Oecruioauss MEKBHIOBBIX THOPUAOB. JlocTHXEHUS

CCIJICKIIMN paCTeHI/Iﬁ H JKMBOTHBIX

3.7

OOBeKThI, UCHOIb3yeMble B OMOTEXHOJIOTUH, — KJIETOYHbIE U TKAHEBbIE KYIbTYPHI,
MUKPOOPIaHU3MbI,  UX  XapakTepucTHKa.  TpagulMOHHAas  OMOTEXHOJOTHS:
XJIeOoneueHue, MOJIyYeHHE KHCJIOMOJIOYHBIX MIPOJYKTOB, BUHO/IETIHUE.
MuxkpoOuonornyeckuii  cuHTe3. OOBEKTBI MHUKPOOMOJIOTMYECKUX  TEXHOJIOTHM.
ITpon3BosacTBO O€sika, aMUHOKHUCIOT M BUTAMUHOB. VICKyCCTBEHHOE OIIIOIOTBOPEHUE.
PekoHCTpyKLMs SIMIEKIETOK U KIOHUPOBAaHUE >KMBOTHBIX. MeToJ TpaHCIIaHTallUU
sA7ep KIETOK.

XpoMOCOMHass M TeHHas WHXKeHepusa. VICKyCCTBEHHBIM CHHTE3 TI€Ha U
KoHCTpyupoBaHue pexomMOuHaHTHeIX JIHK. JlocTmkeHus W mepCreKTUBBI
XPOMOCOMHOW M TEHHOM WH)XEHepuu. MeIUIMHCKUE OHMOTEeXHOJIOTHH.

Mcnoip30BaHre CTBOJIOBBIX KJIETOK

Cucrema u MHOI‘OO6pa3I/IC OpTraHHu4Y€CKOro Mmpa

4.1

buonoruueckoe pasHooOpaszue opraHuzMoB. CoBpeMEHHash CHCTeEMa OpPraHMYECKOTo
mupa. [lpuHnmnel knaccupukanuu opraHu3MoB. OCHOBHBIE CHCTEMAaTHYECKHE
IPYIIIBI OPraHU3MOB.

OcoOeHHOCTH CTPOEHUS M KHU3HEAESITETbHOCTH OJHOKJIETOUYHBIX OPraHU3MOB.
bakTtepuun, apxew, OJHOKJIETOYHbIE TPUOBI, OJHOKJIETOYHBIE BOJOPOCIH, ApPYyTue
npoTtucThl. KosloHManbHble OpraHu3Mbl. [IBM)KEHHE OIHOKJIETOUHBIX OPraHH3MOB:
amMEOOUTHOE, KT'YTHKOBOE, pECHUYHOE. 3alluTa y OJHOKJIETOYHBIX OPraHU3MOB.

Pa3ipaxuMoCTh Y OTHOKJIETOYHBIX OPraHu3MOB. TakCHUChI




4.2

MHOrokJIeTOUHbIE pacTeHus. B3auMOCBsI3b 4YacTe€ll MHOTOKJIETOYHOIO OpraHu3Ma.
Tkanu, opranbl U CHUCTEMbl OPraHOB MHOTOKJIETOYHOIO opranu3Ma. OpraHusMm Kak
enuHoe 1enoe. Tkanu pacteHuwidl. TUIBI pacTUTENBHBIX TKaHEH: oOpa3oBarenbHasdl,
MOKPOBHAsA, NPOBOAAIIAs, OCHOBHAs, MEXaHUYECKas.

OcoOeHHoCTH CTpOeHUS, GYHKIIUHN U PACTIONOXKEHHS TKAHEH B OpraHax pacTeHUN

4.3

BereratuBHble M I'€HEpATHBHBIE OpraHbl pacTeHuil. PyHKIUU OPraHOB U CHUCTEM
opranoB. Kapkac pacreHuil. /[BUyK€HHME MHOTIOKJIETOYHBIX PACTEHUMN: TPONU3MBI U
Hactuu. llornomienue BOXBI, YIVIEKHCIONO Ta3a W MHHEPAJIBHBIX BEILECTB
pactenusimu. Jlpixanue pacrenuil. Ju¢¢ys3us razoB depe3 NOBEPXHOCTh KIETKH.
TpancnopTHele cuCTeMbl pacTeHMi. Beinenenwe y pacreHuid. 3amura y
MHOTOKJIETOYHbIX pacreHuid. Kyrukyna. CpencrBa nacCUBHOW M XUMHYECKOU
3auThl. DUTOHIUABI.

Pa3npaxuMoCTh U peryisiuus y opraHu3moB. Pa3npakumocTe M peryisauus y

MHOI'OKJICTOYHBIX paCTeHHﬁ. PocToBrIe BeniecTBa U UX 3HAUYCHUE

4.5

MHOrOKJIETOYHBIE KUBOTHBIE. B3aMMOCBSI3b 4acTEll MHOTOKJIETOYHOI'O OpraHu3Ma.
TkaHu, opraHbl U CHUCTEMbl OPraHOB MHOTOKJIETOYHOrO OpraHu3zma. OpraHus3M Kak
enuHoe 1ennoe. I'omeocras. TkaHM JKMBOTHBIX M 4ejoBeKa. THIIBI JKUBOTHBIX TKaHCH:
SIUTEINANIbHAS, COCIMHUTENbHASA, MbIIIeUHas, HepBHas. OCOOEHHOCTH CTPOCHMUS,
GyHKIMH M pacloyiokKeHHs: TKaHed B opraHax

PKMBOTHBIX M YCJIOBCKA

4.6

Opranbl ¥ CHCTEMbI OpPraHOB >KUBOTHBIX. DYHKIIMM OpPraHoOB U CUCTEM OpPIaHOB.
Omnopa Tena oprann3MoB. CKeNeThl OHOKIETOYHBIX M MHOTOKJIETOUHBIX KMUBOTHBIX.
HapyxHblii 1 BHyTpeHHMH cKkeneT. CTpOEHUE U TUIIBI COETUHEHUS KOCTEH.

JIBrK€HHEe  MHOTOKJIETOYHBIX  KMBOTHBIX. [Iuranme  xuBOTHBIX. [IuTanue
MMO3BOHOYHBIX JKUBOTHBIX. J[pixaHue >xuBOTHBIX. KoxkHoe npixanue. XKabepHoe u
NEroYyHoOE IbIXaHUE.

JlbIxaHre MO3BOHOYHBIX XMBOTHBIX. DBOJIIOLIMOHHOE YCJIOXHEHHE CTPOEHMS JETKUX
IMO3BOHOYHBIX KUBOTHBIX. [[pIXarenpHas cucreMa yenoBeka. MexaHn3M BEHTHISLNAN
NMErKMX y NTUL U MIEKONMTAIONIMX. TpaHCIOpT BEIMIECTB y OpraHu3MoB. TpaHcropT
BELIECTB Yy KMBOTHBIX. KpoBeHOCHas cucreMa U €€ opranbl. KpoBeHocHas cucreMa
MO3BOHOYHBIX JKMBOTHBIX. Kpyru KpoBooOpareHus. DBOJIIOLUOHHBIE YCIOXHEHUS
CTPOEHHsI KPOBEHOCHOM CHCTEMBl IIO3BOHOYHBIX JKMBOTHBIX. BpblieneHne y
opranu3moB. Beigenenue y JkuBOTHBIX. CokpaTuTenbHble Bakyond. OpraHsl
BblieneHUsA. CBsI3b IOJIOCTH Tejla C KPOBEHOCHON M BBIACIUTEIBHON CHUCTEMaMHU.
Brienenue y MO3BOHOYHBIX KMBOTHBIX. 3alllUTa Y MHOTOKJIETOYHBIX JKMBOTHBIX.

[TokpoBBI M  HX MPOU3BOIHBIE.




Pa3npa)kxuMOCTh M peryisauus y OpraHu3MoB. Pa3gpaXumMocTb y OIHOKIETOYHBIX
opranu3moB. Takcucel. Pazapa)kxumMocTb U peryisiiys y MHOIOKJIETOYHBIX PAaCTEHUMN.
PocToBbI€ BelllecTBa U UX 3HAYECHHUE.

HepBHas cuctema u pediaekTopHas peryisuus Yy MHOTOKJIETOYHBIX >KMBOTHBIX.
HepBHast cucrema u €€ oTnenbl. OBOJIOLMOHHOE YCIOXHEHHE CTPOEHUS HEPBHOMN
CUCTEMBI y )KUBOTHBIX.

PazpaboTka anropuTMOoB W mporpamMm s 3(GQGEeKTUBHONH (PYHKIIMOHAIBHOM
aHHOTALUU T€HOMOB, TPaHCKPUIITOMOB, IIPOTEOMOB, MeTaboI0MOB

MUKPOOPraHnu3mMoB, paCTeHHfI, JKHBOTHBIX U YCJIOBCKA

OpraHI/IBM YCJIOBCKA 1 €Iro 310pOBLE

5.1

Opranbl U cHUCTEMbl OpPraHoB 4enoBeka. OTaenbl TOJIOBHOIO MO3Ta MO3BOHOYHBIX
KUBOTHBIX. Pediiekc n pediiekroprast myra. be3ycioBHBIC W YCIOBHBIE PEQIICKCHI.
['ymopanibHas peryisiliis U 3HJAOKPUHHAs CUCTEMa XUBOTHBIX U uernoBeka. JKenessl
SHIOKPUHHOM CUCTEMBI U UX TOPMOHBI. JlelicTBue ropMOHOB. B3auMOCBsSI3b HEpBHOMI
W DSHIOKpUHHOW cucteM. [umnoramamo-runodu3sapHas

cucrema. Peduiekc u pediiekropHast 1yra. be3ycinoBHbIE U YCIOBHBIE pE(IIEKCHI

5.2

3ammra opranu3Ma oT Oonesnedl. MiMmyHHas cucrema dyenmoBeka. KileTouHbIN H
rYMOpajbHBIA ~ HMMMYHHUTET. Bpoxa€HHbIN, npuoOpeTéHHbI crneunduueckuit
UMMYHUTET. TeopHst KJIOHaJIbHO-ceneKTHBHOro unMMmyHureta (I1.9pnux, ®.M.bepher,
C.ToneraBa). BocnanurenbHble OTBETHl OpraHu3MoB. Poib

BpO)K,Z[éHHOl"O HUMMYHUTETA B Pa3BUTUN CUCTCMHBIX 3a00JICBaHUIM

5.3

KpOBeHOCHaH cucTeMa U e€ OpTaHBbI. Cepz[ue, KPOBCHOCHBIC COCYAbI U KPOBb.

Kpyru kpoBooOpaiienus. Pabora cepana u e€ peryssiuus

5.4

Jpixanue yenoBeka. Juddys3us ra3oB yepe3 MOBEpXHOCTh KJIETKH. [lpixaTenbHas
cucreMa yenoBeka.  JlpIxarenpbHas — TOBEPXHOCTh.  Perymsimus  JbIXaHUs.

JIpIxaTeabHbIe 00BEMBI

5.5

[InmeBapuTenpHas cucteMa denoBeka. OTaensl MUIIEBAPUTEIBHOTO TPAKTa.
[InmeBapuTenbHbIE kKene3bl.  BHyTpHIIONOCTHOE M BHYTPHKIIETOYHOE

MUTIEBAPECHUE

5.6

ITokpoBbl M ux npousBoaHsle. Opranbsl BbiaeneHus. [louku. CrtpoeHue u
¢byHKkMoHUpoBaHue HedpoHa. DuibTpalys, ceKperuss 1 oOpaTHOE BCachIBaHHE

KaK MCXaHHU3MbI pa60TBI OpraHOB BbIACJICHUS. O6pa3OBaHI/IC MOYH Yy YCIIOBCKA

5.7

HBI/I)KGHI/IG yeJioBeKa: MblmieyHas cucrema. CKeJleTHBIE MBIIINObLI 1 HUX pa60Ta.

CTpOCHI/IC U THUIIBI COSINMHEHUS KOCTEH

Teopus sBomrony. Pa3Butre xu3Hu Ha 3emiie

6.1

JBOJIOLIMOHHAS teopuss Y. lapsuHa. IIpeanocbulku  BO3HUKHOBEHHS

napBuHM3Ma. JKu3Hb 1 Hay4Has aestenbHocTh Y. JlapBuHa.




JIBrkymue cuiasl dBoionuu BUAOB 1o Y. JlapBuHy (BbICOKass WHTEHCHBHOCTH
Pa3MHOXEHHST  OpPraHM3MOB,  HACJEJICTBEHHas  W3MEHYMBOCTh, Ooppba  3a
CYLIECTBOBAHME, ECTECTBEHHBIN U HCKYCCTBEHHBIN 0TOOD).

Odopmnenne cuaterndeckoi Teopunm sBomonuu (CTD). HedrpanpHas Tteopus
sBoonKd. COBpeMEHHasi 3BOJIOIUOHHAs OHUoorus. 3HaU€HUE SBOIOIMOHHOM

Teopuu B JOPMUPOBAHUHU €CTECTBEHHO-HAYYHON KapTUHBI MUpPa

6.2

[Tonynsanus Kak 37eMeHTapHas eAMHUIA 3BOIMIOLMU. COBpEMEHHbIE METOAbI OLIEHKU
IEeHETHYECKOT0 pa3HooOpasusi M CTPYKTyphl momymsauuid. M3menenue reHodonma
MOMYJISIIMM  KaK 3JIEMEHTapHOE HBOJIIOLIMOHHOE $BJIEHUWE. 3aKOH T'€HETUYECKOTrO
paBHoBecus Jx. Xapnau, B. BaitnOepra.

OneMeHTapHble (akTOpbl (IBUXKYIIME CHJIBI) 3BOJIOLMU. MYTAalLMOHHBIM Ipolecc.
KoMOuHatuBHasT W3MEHYUBOCTH. Jlpeld TEHOB — Ciy4aliHbIe HEHAIPaBIICHHBIC
VM3MEHEHHsST YacTOT auiesnied B momyismusx. D¢dexkr ocHoBarens. Murpamum.
W3onauus nonmynsuuii: reorpaguyeckas (MPOCTpPaHCTBEHHas), OHOIOrHyecKas
(penpoayKTHBHAS).

EcrecTBeHHBII 0TOOp — Hampapistomuid pakrop sBomorui. DopMbl €CTECTBEHHOTO
oTOOpa: IBMKYIINH, CTAOMIU3NPYIOMINH, pa3pbiBatomuii (Au3pynTuBHBIN). [TomoBoit
otbop.

[TprcnocoOaeHHOCTh OPraHU3MOB KaK Pe3yJIbTaT MHUKPOIBOJIOLMH. BO3HUKHOBEHME
NpUCIIOCOOTEHUH Yy OpraHu3MoB. ApomMopdo3bl U uauoafantanuuu. I[Ipumeps
npucrnocoOaeHuit 'y  opraHu3moB.  OTHOCHTENBHOCTH  MPUCHOCOOIEHHOCTH
OpPraHU3MOB.

Bun, ero kputepuu u cTpykrypa. BunoobpazoBanue kak pe3ynbTaT MUKPOBOJIOLUH.
M3omsmust —  kimroueBo  ¢daktop  BupooOpazoBanus. Ilytm u crocoObl
BH1000pa30BaHMUS: AJIONATPUIECKOE (reorpaduueckoe), CUMITaTPUIECKOE
(9KOJIOTHYECKOE), «XMTHOBEHHOE» (TOJIMIUIONAN3aIus, THOpuaAn3anus). JyinTensHoCTh
SBOJIFOLIMOHHBIX IPOLIECCOB.

MexaHu3Mbl OPMHUPOBAHUS OMOIOTHUECKOTO Pa3HOOOpa3HsL.

Ponb 3BOMIOLMOHHON OMOJOTMM B pa3pabOTKe HAayYHbIX METOAOB COXpPaHEHUs
OnopasHooOpa3usi. MUKpPOIBOIIONMS W KOJBOJIONMS TIApPa3UTOB W HUX XO35EB.
MexaHu3Mbl (GOPMUPOBAHUS YCTONUMBOCTU K aHTHOMOTHKAM U CIIOCOOBI OOpPHOBI

Cc HEN

6.3

Metoapl u3yd4eHHs Makpo3Boirouuu. [laneoHTosorndeckue MeETOAbl H3YUYEHMS
sBomtoun. [lepexoansie hopMbl U PUIOTEHETUYECKUE PSIbI OPTAaHU3MOB.

buoreorpaguueckue Meroabl uzydeHus sBomonuu. CpaBHeHHe ¢Giopsl U (ayHbI
MaTepUKOB M OCTPOBOB. buoreorpaduueckne obnactu 3emin. Buapl-sHIEMUKH U

[PEIUKTBHI.

OMOpPHOJIOTHUECKHE U CPABHUTEIHHO-MOP(OIOrMYECKHE METOIbl HM3Yy4EHHS




DBOJIIOIUK. | €HEeTHYeCKHe MEXaHH3Mbl DBOJIIONMM OHTOTCHE3a W TOSBICHHS
OBOJOIHNOHHBIX HOBIICCTB. T"'oMooruuneie U aHAJIOTUYHEBIE OpraHbl. PyZ[I/IMeHTapHBIe
OpraHbl u aTaBU3MBI. MOHeKy.HHpHO-FCHGTI/I‘-ICCKI/IG, 6I/IOXI/IMI/I‘-IGCKI/IC u
MaTeMaTHYECKUE METOJIbl M3Y4YCHUs dBONIIOIUU. ['oMonornynbie TeHbl. COBpEMEHHBIE
METOJIbI TIOCTPOCHUS (PUIIOTEHETUYECKHUX JCPEBHEB.

XPOMOCOMHBIE MYTAITMH U SBOJIIOLINS TCHOMOB.

OOmue 3akoHOMEpHOCTH (MpaBWia) OJBOJONMU. HeoOpaTUMOCTh  IBOIIOILHUU.

A,I[aHTI/IBHaH paauanus. HepaBHOMepHOCTB TEMIIOB 3BOJIIOITMHN

6.4

HayuHble runores3sl IPOUMCXOXKACHUS *KU3HU Ha 3emie. AOUOreHe3 M NaHCIEepMUs.
JloHayuHble TpENCTaBICHHUS O 3apOXKIACHHM >KM3HM (KpeanuoHusm). [umoresa
MMOCTOSIHHOTO CaMO3apOoKJIeHUS KHU3HU U e€ omposepxeHue omnbitamu O. Pemu, JL
Cnannanuanu, JI. [Tacrepa. [Ipoucxosxienue »Ku3Hu U aCTPOOHOJIOTHSI.

OcHOBHbIE 3Tallbl HeOpraHudeckod HBoouuu. IlinanerapHas (reosioruueckas)
ABOJIIOLIMSL. XUMHUYECKasi HBONOLMSI. AOMOTeHHBIN CHUHTE3 OPTraHUYECKUX BEIIECTB U3
Heoprannueckux. Omeir C. Mwumepa u I. KOpu. OOpa3oBanue MnonuMepoB U3
MoHomepoB. KoanepBatnas runore3a A.J. Omapuna, rumnores3a nepBUYHOTO OyiIbOHA
JIx. Xomnneina, reaerndeckas rumnoresa I'. Mémnepa. Pubosumer (T. Yek) u rumoresa
«vuupa PHK» V. TunGepra. ®opmupoBaHnue wmeMOpaH U BO3HUKHOBEHHE
ITPOTOKJIETKH.

Uctopuss 3emsnn u Meroabl e€ u3ydeHus. Vckomaembple OpraHM4ecKHe OCTATKH.
I'eoxpoHonoruss u e€ mertonapl. OTHOcUTENbHAasT U aOCOIIOTHAs TE€OXPOHOJIOTHS.
['eoxpoHosOrNYecKast Kaja: 30Hbl, 3pbl, IEPUOJBL, FTIOXH.

HavanpHbple 3Tanbl opraHmdeckod 3Bomounuu. [losBieHMe M SBOMIOIMS TEPBBIX
KJIETOK.  OBOJIOUUS  MeTabonu3ma. BO3HMKHOBEHHME  TIEPBBIX  OKOCHCTEM.
CoBpemMeHHbIE MUKpPOOHbIE OMOIUIEHKM KakK aHajor MEpBBIX Ha 3eMie COOOILECTB.
Crpomaronutsl. [IpokapruoThl 1 3yKapHOTBHI.

[Tpoucxoxxaenue sykapuoT (cuMOMOreHe3). BOJIIOLIMOHHOE MPOUCXOXKICHUE
BUpYcOB. [IpoHcXOKJieHHE MHOTOKJIETOYHBIX  OpraHu3MoB. BoO3HUKHOBeHUE
OCHOBHBIX T'PYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIE 3TaIlbl YBOJIOIUH BBICIIUX pacTeHHi. OCHOBHBIE apoMOp(]o3bl pacTeHUil.
Brixon pactenuii Ha cymry. [losiBneHre ciopoBbIX paCTEHNI U 3aBOEBAHUE UMH CYIIIH.
CemeHnHble pacTeHus. [IponcxoxaeHne NBETKOBBIX PACTEHUMN.

OCHOBHBIE 3TAMbl BOJIOLUU KUBOTHOIO MUpa. OCHOBHBIE apOMOP(O3bl KUBOTHBIX.
Benpackas ¢ayna. KemOpuiickuii B3pbIB — MOSIBJIEHHE COBPEMEHHBIX THUIOB. IlepBbie
XOpAOBBIE KUBOTHBIE. JKU3HB B BOJE. DBOJIIOIMS [TO3BOHOUHBIX.

[Tpoucxoxaeane ampuomii u pentunuid. [IpoucxoxaeHne MIECKONMUTAOMMX H




ntun.  Ilpunanun  kmoueBoro  apomopdoza. OcBoeHne O€CHO3BOHOYHBIMHU U
[103BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pa3BuTHe kU3HM Ha 3eMile IO 3paM M IEepUoJaM: apXel, NMpOTEepO30M, MaJCO30H,
Me3030M, KaitHOo30i. O01mas XxapakTepuCTUKa KJIMMaTa U T'e0JIOTHYECKUX MPOLIECCOB.
[TosiBneHre U pacuBeT XapaKTEepHBIX OPraHU3MOB. YTJ1e00pa3oBaHUE: €ro yCIOBHs U
BJIMSTHUE Ha Ta30BbIi COCTaB aTMOC(EPHI.

MaccoBble BBIMUpPaHUS — DKOJIOTMYECKHE KpU3HChl mpouuioro. Ilpmumnsl n
CIIECTBUS MAacCCOBBIX BbIMUpaHM. COBPEMEHHBIN HKOJIOIMYECKUN KpPHU3HUC, €ro

0COOEHHOCTH

6.5

Pasnenst u 3amaum  aHTpomojsorud. Mertoasl  aHTponosoruu. CTaHOBIEHHE
MPEACTABICHUI O MPOUCXOKACHUM YeoBeKka. COBpEMEHHbIE HAYYHbIE TEOPUH.
CxoACTBO 4YenoBeKa C JKUBOTHBIMU. (CHCTEMAaTHUECKOE IIOJIOKEHUE YEeJIOBEKa.
CBuzerenbcTBa CXOJICTBa YeJioBeKa C KUBOTHBIMU: CPaBHUTEJIBHO-
MOp(OJIOTHYECKHE, AMOPHOJIOTUYECKHE, (U3H0I0T0-OMOXMMHYECKHE,
noBeaeHYeckne. OTauyusl 4elloBeKa OT JKUBOTHBIX. [IpAMOX0XJI€HHE U KOMILIEKC
CBA3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE TOJIOBHOIO MO3ra U BTOPOM CUTHAJIBHOU
CHCTEMBI.

JBmwkynme cuibl  ((pakTOpbl) AHTPONOTeHe3a: OHOJOTHYECKHE, COLHMAIBHEIC.
CooTHolleHrne ONOJOTHYECKUX U COLMANIBHBIX (DAKTOPOB B aHTPOIOreHE3E.
OCHOBHBIE CTaJMM aHTPONOreHe3a. ABCTPAJNONMUTEKH — JIBYHOTHME NPEOKU JIOACH.
UYenoBek ymenblil, IEpPBbIE U3TOTOBIEHUS OpyAul TpyAa. UenoBek npsaMoxoasaumi u
MepBbI BBIXOJ Jrojel 3a mpeaenbl Adpuku. YenoBek reiaenbOeprckuii — oOmmii
IIPEIOK  HEaHAEPTAIbCKOIO  4YeJIOoBeKa M 4YelloBeKa  pasyMHoro. UYemosek
HEaHACPTAIbCKUI KaK BHJ JIIOJEH XOJOJHOrO KiuMmaTa. YenoBeK pa3yMHbIN
COBPEMEHHOTI'0 THUIIA, TEHUCOBCKHUI UYE€IOBEK, OCBOEHHE KOHTHUHEHTOB 3a IpeaeaMu
Adpuku.

OBOJIIOLIUS COBPEMEHHOI0 4esoBeKa. EcTecTBeHHBIH 0TOOP B MOMYJISALMAX YeIOBEKa.
MyTalnMoHHBIH Tporiecc U nonuMop¢usM. [lomynsiuoHHbIe BOJHBI, Apeid TeHOB,
Murpanus u «3¢(eKT 0OCHOBATENS» B MOMYISIIIUAX COBPEMEHHOTO YeI0BEKa.
Uenoseueckue packl. [lonstue o pace. bonbiine pacel: eBponeougHas (eBpasuiickas),
aBCTpaJlo-HErpouHas (PKBaTOpHAJbHAas ), MOHIOJOUAHASA (A3UATCKO-aMEPUKAHCKas).
Bpems m myTH paccelieHus 4elloBeKa IO IulaHeTe. EIMHCTBO 4YEIOBEUECKHX pac.
Hayunass HecocTosiTenbHOCTh pacu3ma. IIpHcrocoOneHHOCTh 4enoBeKa K pa3HbIM
YCIIOBHSIM OKpYXaromie cpenbl. BiusiHue reorpaduyeckod cpeasl W Jpeiida
reHOB Ha MOp(QOJOTHIO U

(hM3HOIOTHIO YeIOBEKa

JKOCUCTEMBI U MPUCYLIUE UM 3aKOHOMEPHOCTH




7.1

Pasnens! 1 3anaun 5koa0ruu. CBsA3b SKOJIOTHH C IPYTMMH HayKaMH.
Metonb! skonoruu. lloneBele HaOmoOAeHUSA. OKCHEPUMEHTHl B  HKOJIOTUU:
PUPOJHBIC U JIabopaTtopHble. MozenupoBaHue B 3KOJIOTMHA. MOHUTOPUHT

OKPY KaloIel CpeIbl: TOKAIbHBIN, PETHOHAIBHBIN U TJI00aTbHBIN

7.2

Okonornyeckue (akToppl M 3aKOHOMEPHOCTH WX jeictBus. Kiaccubukarus
HKOJIOTUYECKUX (PaKTOPOB: abMOTHUYECKHE, OMOTHMYECKHE, aHTpororeHHsle. OOmue
3aKOHOMEPHOCTH JEUCTBHs 3Kojorudeckux ¢akropos. IlpaBwio munumyma (K.
npenrens, F). JIubux). TomepanTHOCTb. DBPUOMOHTHBIE M CTEHOOMOHTHBIE
OpPraHU3MBI.

AbuoTtnueckue ¢akropsl. CBeT Kak sKonormdyeckuid Qaxrop. JleiicTBue pasHBIX
y4aCTKOB COJIHEYHOI'O CIIEKTpa Ha OPraHU3Mbl. DKOJOTHYECKHE TPYIIbl PacTEHUH U
KMBOTHBIX 10 OTHOILIEHHIO K cBeTy. CUrHanbHas posib cBeTa. GOTONEpHOAU3M.
Temmneparypa kak skosorudeckuit ¢axrop. [eiictBue temmnepaTypbl Ha OpraHU3MBbI.
[ToiiknnoTepMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHbBIE U CTEHOTEPMHbIE
OpraHU3MBI.

BnaxxHocte  kak  skosmormueckuit  ¢axtop. IlpucnocoOnenus pacTteHMi K
noJiiep KaHuIo BogHoro 6ananca. Kimaccudukanus pacTeHHil 10 OTHOLIEHUIO K BOJE.
[TpucriocoOaeHns KUBOTHBIX K N3MEHEHHIO BOJHOTO PEKUMA.

Cpenbl 00MTaHNS OPraHU3MOB: BOJHAs, HA3EMHO-BO3/1yIlIHAsA, IOYBEHHAs!, TJTyOUHHAas
MOJINOYBEHHAs, BHYTpHOpPraHu3MeHHas. DU3NKO-XUMHUYECKHE OCOOEHHOCTH Cpen
obuTaHus opranu3moB. [IpucrocoOnenust OpraHM3MoB K KH3HH B Pa3HbIX CpeAax.
buonoruueckue purmbl. BHemHue u BHyTpeHHHE PUTMbL. CyTOUHBIE U TOAMYHBIE
puTMBL. [Iprcrnoco6IeHHOCTh OPraHu3MOB K CE30HHBIM U3MEHEHUSIM YCIOBUH KU3HU.
Kuznennole (opmbl opranuzMoB. Ilonstue o xu3HeHHOU ¢opme. JKu3HEHHBbIE
dbopMBl pacTeHUil: JepeBbs, KyCTapHUKH, KyCTapHUYKH, MHOTOJIETHUE TPaBBI,
onHoJieTHUE TpaBbl. JKu3HEHHbIE (HOPMBI >KMBOTHBIX: THAPOOUOHTHI, T€OOUOHTHI,
a’3poOnOoHTHI. OCOOEHHOCTH CTPOEHMSI U 00pa3a )KU3HU.

buotnueckue QaxkTopbl. Buabl OHOTHYECKMX B3aMMOJEHCTBHIA: KOHKYpPEHIIHS,
XUITHUYECTBO, cuMOMO3 u ero ¢opmbl. [lapazutusMm, koomepauus, MyTyallu3M,
KOMMEHCAJIN3M (KBapTHPaHTCTBO, HaxJIEOHUYECTBO). Herpoduueckue
B3anMOJIeCTBUS (Tonmuueckue, popuueckue, padbpuueckue). 3HaueHHe OMOTHYECKUX
B3aMMOJEICTBUI [UIsl CYIIECTBOBAaHUS OPraHU3MOB B cpene

oOutanus. [[pUHIMI KOHKYPEHTHOTO UCKITFOYEHUS

7.3

OKOJIOTUUECKHE XapPaKTCPUCTUKU TTOMYJISALIUHA. HOHYJI}II_II/I}I Kak OHOJIOrHYecKas

cucremMa. Pojab HEOJHOPOAHOCTH Cpefbl, GU3NUECKUX 0apbepoB U OCOOEHHOCTEN




Ouosoruu BUAOB B (OPMHUPOBAHUHM IPOCTPAHCTBEHHOM CTPYKTYpBl HOIMYJISALMM.
OCHOBHBIE [T0OKA3aTEIN NOMYJIALNNA: YACIEHHOCTD, IIJIOTHOCTh, BO3PACTHAS U MOJIOBAsI
CTPYKTYpa, pOKIaeMOCTb, IPUPOCT, TEMII POCTa, CMEPTHOCTb, MUIPALIUS.
OKojorudeckass CTpykrypa nonyiasuuu. OLleHKa YHCICHHOCTH — NOIYJISLUU.
JluHamMyKa nomyiasinud M e€ peryisinud. bHoTMdeckuil MOTEHLIHAN IOIMYJISALUU.
MopenupoBaHue AUHAMUKHA NOMyIsAUnUA. KpuBble pocTa YUCICHHOCTH IOIYJISLIMM.
KpuBble BbDKMBaHUA. Perynsiusi 4YHCIEHHOCTH TMONYISIUA: poib (aKTOPOB,
3aBUCAIIMX U HE 3aBUCSLIUX OT IUIOTHOCTU. DKOJIOTUYECKUE CTPaTeruu BUIOB (r- U
K-ctparerum).

[Tonarue 00 skomoruyeckoi Humie Buna. MecroobOuranue. MHOTOMEpHass MOJIENb
skonornyeckor HumM  Jx.M.XatunmHcoHa. Pasmepsl DKOJIOTrMYECKOM  HUIIM.
[loTeHnmanpHas U peaIn30BaHHAs HALLY.

Bun xak cucrema nomyssuuid. Apeansl BUAOB. Buabl U UX KU3HEHHBIE CTPATErHH.
3aKOHOMEPHOCTH  TOBEJEHUS W MUIPAlUHd  JKUBOTHBIX.

buonornyeckue nHBa3UU YYKCPOAHBIX BUIOB

7.4

CooOuiectBa opranu3moB. buoiienos u ero crpykrypa. CBsi3u MEXIy OpraHu3MaMu B
OomorieHo3e. JKocucTemMa Kak oTkphitas cucrema (A.Jlx. Tercnn). OyHKIHMOHATBHBIE
OJIOKM OpraHu3MOB B JSKOCHCTEME: MpOJAYLEHTbl, KOHCYMEHTBI, pPEIyLEHTHI.
Tpoduueckue ypoBuu. Tpopuueckue nenu u ceTu. AGUOTHYECKHE OIOKH SKOCUCTEM.
[TouBbI 1 UITBI B 3KOCUCTEMAaxX. KpyroBOpoT BEIIECTB ¥ MOTOK SHEPTUU B 3KOCUCTEME.
OcHOBHbBIE TIOKa3aTeNu SKOCUCTEMBbl. buomacca ¥ HpoayKIUs. OKOJOTHYECKHE
MUpPaMUIbI YUCell, OMOMACChl U SHEPTHH.

HanpaBieHHble 3aKOHOMEpPHBbIE CMEHBI COOOIIECTB — CyKleccuH. llepBuuHble H
BTOPUYHBIE CYKIIECCUU U UX NMPUYUHBI. AHTPOIIOT€HHbIE BO3JEHCTBUSA HA CYKIIECCHU.
KnumakcHoe coobuiectBo. bropazHooOpasue M MONHOTa KPYroBOpOoTa BEIIECTB —
OCHOBA YCTOMYMBOCTH COOOILECTB.

[Ipuponnsie 9KOCUCTEMBI. AHTPONOTEHHBIE 3KOCHUCTEMBL. ATPOIKOCHCTEMA.
ArporeHos. Paznnuns Mexxay aHTpONOT€HHBIMU U IPUPOIHBIMUA SKOCHCTEMaMHU.
YpboskocucreMbl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucteM. ['opoackas diopa u
¢dayna. CuHaHTponM3anus ropoackoil Gpaynsl. bruonornueckoe u xo3siicTBeHHOE
3HAYeHUE arpodKOCUCTEM M ypOOIKOCHCTEM. 3aKOHOMEPHOCTH (OPMHPOBAHUS
OCHOBHBIX B3aMMOJICHCTBUI OPraHU3MOB B SKOCHCTEMAX.

[lepenoc 3Heprum 1 BENIECTB MEXAY CMEKHBIMU HKOCUCTEMAaMHU. Y CTOMYUBOCTD
OpPTraHU3MOB, NOMyJSAUUI M SKOCHCTEM B  YCJIOBUSIX €CTECTBEHHBIX H

AHTPONOTEHHBIX BO3JACUCTBUI

7.5

buocdepa — oOmerutanerapHas 000mo4Yka 3eMiu, T/e CYIIECTBYeT WIIH




cyliecTBoBaina xu3Hb. Yuenue B.W. Bepnazackoro o 6uocdepe. O6nactu Guocheps! u
e€ cocraB. J)KuBoe BemiecTBO Ouochepsl 1 ero GyHKITUH.

3aKOHOMEPHOCTH cymiecTBoBaHMs Ouocdeprsl. OcobenHoctn Ouochepbl  Kak
rno0anbHOM sKocucTeMbl. [lMHaMuveckoe paBHOBecHe B Ounocdepe. KpyroBopoTs
BEIIECTB U OMOT€OXMMHUYECKUE LUKJIBI (yriepoza, a3ora). PUTMHYHOCTD SIBICHUN B
ouocdepe.

3oHanbHOCTh Onocdepnl. [lonarne o Ouome. OCHOBHBIE OMOMBI CYIIH: TYHIpA,
XBOWHBIE Jieca, CMEIIaHHbIC M IIUPOKOJIUCTBEHHBIE JIeca, CTEMH, CaBaHHbI, ITyCThIHU,
TPONUYECKHUE Jieca, BEICOKOTOphs. Kimmar, pacTuTeNnbHbIA U KUBOTHBII MUpP OMOMOB
CYIIIH.

CTpykTypa U (YHKIHUS JKUBBIX CHCTEM, OIICHKAa MX PECYpCHOTO MOTCHIUANIA M

ouocdepHbIx GyHKIMI

7.6

DKOJIOTHYECKHEe KPU3UChl UM WX MpUYMHBL. Bo3zaeiicTBue uvenmoBeka Ha Ouocdepy.
3arpsi3HeHUEe BO3QYyIIHOM cpenbl. OXpaHa BO3JyXa. 3arps3HEHUE BOAHOU CpEAbl.
Oxpana BOAHBIX pecypcoB. Paspymienne mnouBbl. OxpaHa MOYBEHHBIX PECYpPCOB.
M3MeHenue Kimmara.

AHTpPOIIOTEHHOE BO3/JCHMCTBUE HA PACTUTENIbHBIA H KUBOTHBIM Mmup. OxpaHa
[PACTUTENBHOTO M KUBOTHOrO MHpa. OCHOBHBIE NPUHUUIIBI OXPaHbl IMPUPOJIBI.
Kpacupie kuuru. Ocobo oxpansemble mnpupoansie Ttepputopun (OOIIT).
boranuueckue casbl ¥ 300JI0TUYECKHUE TAPKH.

OCHOBHBIE MPUHIMIBI YCTOWYMBOIO Pa3BUTHUS YEJIOBEUECTBA U  IPUPOIBL.

PanumonaisHOE MMpUPOAOII0JIb30BAHUC )51 COXPAHCHUC OHOJIOTHYECKOT0

pazHooOpaszus 3eminu

YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIA YUHALIINXCA

- buonorus: O6mast 6uosorus. YriyoieHHbIN ypoBeHb. 11 kiacce/

[Taceunuk B.B., Kamenckuit A.M., PyorioB A.M., llIsernos I'.I"., ["'anontok
3.I'. - M.: IIpoceemienue, 2025

METOAUYECKHUE MATEPHUAJIBI IJI51 YUUTEJIA

https://edsoo.ru/metodicheskie-posobivya-i-rekomendaczii/



https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCbl U PECYPCblI CETHU
HUHTEPHET

1. ITudposas naboparopusi: MUKpOCKoO IM(ppoBoii microlife

2. UntepaktuBHOe Tmocobue «Ok3ameH-Menua»: Harnsanas  Ouonorwus.
Pactenus. I'pubbl. baktepun; Xumus kinetkd. BemiecTBa, KIETKM U TKaHH
pacTteHuii; BBelneHHe B OKOJOTHIO; DBOJIOIMOHHOE YYEHHUE; KOMIUIEKT
nabopatopHoro obopyaoBanus Cornelsen, KOMIUIEKT JEMOHCTPAIMOHHOTO
obopynoBanus Polytech

3. lludpoBbie KOMIOHEHTHI Y4€OHO-METOINIECKUM KOMILIEKCAM 10 OCHOBHBIM
pazzenaMm Kypca OUOJIOTUH

4. Komnexuus iupoBbIX 00pa30BaTEbHBIX PECYPCOB M0 Kypcy OUOIOTHH

Oo0menoab3oBare/bcKkie HU(PPOBbIe HHCTPYMEHTHI Y4eOHO 1eATeJIbHOCTH

* http://www.gnpbu.ru/web_resurs/Estestv_nauki_2.htm.

IMondopka HHTEPHET-MATEPHAJIOB IJIsl YUUTeJIeld GHOJTOTHH N0 PA3HBIM
OHOJIOTHYECKHUM JTUCIUTIIHHAM
« http://school-collection.edu.ru Enqunast xoyuteknus nudpoBbix 00pa3oBaTeIbHBIX
pecypcos.
. ®IUOP
* https://bio-vpr.sdamgia.ru/


http://www.gnpbu.ru/web_resurs/Estestv_nauki_2.htm
http://school-collection.edu.ru/







