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1. IlosicHUTEIbHAS 3alIMCKA

Pabouas mporpamMma 1o OMOIOTHN COCTaBJIeHA HA OCHOBE HOPMATHBHBIX JOKYMEHTOB!

1. ®enepanbHOro rocy1apcTBEHHOI0 00pa30BaTENBLHOIO CTAHAPTa CPETHETO OOLIETOo

oOpazoBanus (mpuka3 MuHuctepcTa oopazoBanus U Hayku PO ot 17 mast 2012 1. N 413

"O0 yTBepKIeHUU (eIepaTbHOro TOCYIapPCTBEHHOTO 00pa30BaTEIbHOTO CTaHIaApTa

cpenHero odiero oopazoBanus"(C JOMOJIHEHUSIMU U H3MEHEHUSIMHU );

2. OcHoBHOI1 06pa3oBarenbHON porpaMMmel (OOIT) cpeanero obmero oopazoBanuss MAOY

COMLI Ne 46 ¢ YUOIL

3. Yuebnoro miana cpennero obmero oopazosanuss MAOY COII Ne 46 ¢ YUOIT na 2021-

2022 yueOHBIH TOT;

4. TIporpammsl cpeaHero oo1ero oopa3oBaHus Mo GMOJIOrMU aBTOPOB

ITporpamma peanu3syeTcst Ha OCHOBE yueOHO-MeToandeckoro kommiekra B. M. Cuornaszosa
s 10-11 xmaccoB, BKIIIOYAIOLIET0 y4eOHUK:

WN. b. Aradponosa, B. 1. CuBornazos buonorus 11xmacc. ba3oBblif u yriayOieHHBIH ypOBHHU.
M.: TIpocsemenue/[poda 2020, koTOpblii BXOIUT B (eAepalbHBId IMepeueHb YUeOHUKOB,
PEKOMEH/IOBaHHBIX MUHHCTEpCTBOM oOOpa3oBaHMsi M Hayku Poccuiickoit ®Denepamuu K
UCIIOJIb30BaHUI0O B 00pa3zoBaTeNbHOM IIpolecce B  0OO0IIe00pa3oBaTEIbHBIX  YUPEKICHUSIX,
YTBEpKIEHHBIN Tpruka3zoM MuHHCcTepcTBa 00pa3oBanus U Hayku Poccuiickoit denepanuu U umeer
rpu¢ «PexomennoBano MuHucTepcTBOM 00pa3oBaHus U Hayku Poccuiickoit @enepannm.

[Iporpamma paccuntana Ha 33 yueOHbIX Hemenu (3 yaca B Hedenwoo), 99 wacoB B rof.
Yposens o0ydeHuss — npoduibHbii. Dopma oOydeHHUs — OYHAsA, 10 HEOOXOAMMOCTH (B MEpPUOL
HECIOKOWHOM »MHUIEMUOIIOrMYecKOil OOCTAaHOBKHM) NHWCTAHIMOHHAsA. B yclnoBusiX BpeMEHHON
peanu3aiuy  00pa30BaTENBHBIX HPOrPaMM OCHOBHOTO OOIIEro 0Opa3oBaHHs C MPUMEHEHHEM
AJIGKTPOHHOI'O  OOyYeHUs W JUCTAHIMOHHBIX OOpa30BaTENbHBIX TEXHOJIOIMH B pexHUMe
CaMOM30JIILMK  JleTell HeoOXoaumo pykoBoAcTBoBaThCsl IlonoxkeHueM 00  opraHu3anuu
00pa30BaTENILHOIO MpOIEcCa C MCIOJIB30BAHUEM JJIEKTPOHHOTO OOY4eHHUs M JAUCTaHIIMOHHBIX
00pa30BaTEbHBIX TEXHOJIOTHH.

B Teuenne ywyeOHOro roma OyneT HpoBeIEH BXOJHOW M MPOMEKYTOUYHBIH KOHTPOJBHBIC
cpe3bl. MroroBast aTrecTanus NPOBOAWUTCS B BHUJE KOHTPOJIBHOM pabOThl, NMPUOIMKEHHOM K
dbopmaty EI'D.

2. I[Inanupyemble pe3yJibTaThbl H3yyeHust ouosorum B 11 kiiacce Ha npopujibLHOM

YPOBHe.



Buvinyckuux na npogpunvnom yposne nayuumcsi:

packpbiBaThb Ha TNpUMeEpax pojb OHonorud B (OPMHPOBAHWU COBPEMEHHON HAyIHOMH
KAapTUHBI MUPA U B IPAKTUYECKON NEATEIBHOCTH JIFOJIEH;

IIOHUMAaTh U OIUCBIBaTh B3aUMOCBA3b MEXJIY €CTECTBEHHBIMH HayKaMu: OMOJIOTHEH,
(bU3MKOM, XUMHUEH; YCTaHABIMBATH B3AaUMOCBSI3b IIPUPOIHBIX SIBIICHUIA;

IIOHUMATh CMBICJI, PA3JIM4aTh U ONKMCHIBATH CUCTEMHYIO CBSI3b MEXKYy OCHOBOIIOIAraAl0IUMHU
OMOJIOTMYECKUMU TIOHATHIMMU: KJI€TKa, OpraHu3M, BUJ, SKocHcTeMa, buocdepa;

UCIOJIb30BaTh OCHOBHBIE METOJbl HAy4YHOIO TIIO3HAHUS B Y4YEOHBIX OMOJIOTMYECKUX
UCCIIEIOBaHUSIX, IPOBOJAUTH IKCHEPUMEHTHI 10 U3YYEHHUIO OMOJOTHYECKHMX OOBEKTOB U SIBICHMI,
OOBSICHATB PE3yJbTATHI SKCIIEPUMEHTOB, AaHATTM3UPOBATH MX, POPMYIUPOBATH BEIBOJIBL;

(dopMynHUpoBaTh TUIIOTE3bl HA OCHOBAHUH NPEAJIOKEHHON OMoornueckoil nupopmanuu u
IIpeJIaraTb BApMaHThl IPOBEPKH TMIIOTE3;

CpPaBHUBaTb OMOJIOTMYECKHE OOBEKTBI MEXIy COOOM IO 3aJlaHHBIM KPUTEPHSIM, JeJIaTh
BBIBOJIbI I YMO3AKJIFOUCHHSI HA OCHOBE CPaBHEHUS,

00OCHOBBIBAaTh €JUHCTBO >KMBOW W HEKUBOW MPUPOIBI, POJACTBO KHUBBIX OPraHHU3MOB,
B3aMMOCBSI3U OPraHU3MOB U OKPY)KAIOLIEH cpe/ibl Ha OCHOBE OMOJIOTMYECKUX TEOPHUI;

IPUBOJUTH IPUMEPHI BEIIECTB OCHOBHBIX TIPYNIl OPraHUYECKUX COCOUHEHUM KIETKU
(6enKoB, KUPOB, YTIIEBOJOB, HYKJICMHOBBIX KHUCIIOT);

pacno3HaBaTh KJIETKU (IPOKAapHOT U 3YKapHUOT, pAaCTEHUM U JKMBOTHBIX) 110 ONMCAHMIO, HA
CXEMaTHUYECKUX M300pakeHUsIX; yCTaHABINBAThH CBA3b CTPOCHUS M (PYHKIIMI KOMIIOHEHTOB KJIETKH,
000CHOBBIBATh MHOT00Opa3ue KIETOK;

pacrno3HaBaTh NOMYJIALUIO U OMOJOTMUYECKUI BUJ] 10 OCHOBHBIM IIPU3HAKaM

ONHUCHIBaTh (PEHOTHI MHOTOKJIETOYHBIX PACTEHHH M >KMBOTHBIX MO MoOp(osornyeckomy
KPUTEPHUIO;

O0BSCHATH MHOT000pa31e OpraHu3MOB, IPUMEHSS 3BOIOLIMOHHYIO TEOPHIO;

KJIaccu(uuupoBaTh OMOJOrMYECKHE OOBEKThl HAa OCHOBAHMM OJIHOTO WM HECKOJIBKHX
CYLIECTBEHHbIX IMPU3HAKOB (THMbl IMUTAHUS, CIIOCOOBI JIbIXaHUS M PAa3MHOXKEHUS, OCOOCHHOCTU
pa3BUTHUSA);

OOBSICHATH IPUYMHBI HACIEACTBEHHBIX 3a00JI€BaHUI;

BBIABIISITh M3MEHUYMBOCTh Y OPraHU3MOB; OOBACHATH IMPOSBICHHE BUAOB H3MEHYMBOCTH,
HCIIONIb3Ysl 3aKOHOMEPHOCTH M3MEHYMBOCTH; CPAaBHUBATh HACJIEICTBEHHYIO M HEHACIIEIACTBEHHYIO

HU3MCHYUBOCTD,



BBIABIIATH MOp(bOJ'IOFPI‘-I@CKI/Ie, (I)I/I?:I/IOJ'IOFI/I‘IGCKI/IC, IMMOBCACHYCCKHEC agallTallui OpraHu3MoOB K

cpezne oOuTaHHS U NIEHCTBHIO SKOJIOTUIECKUX (PAKTOPOB;

COCTaBJIATh CXEMBI IEPEHOCA BEIIECTB U SHEPTUH B SKOCHCTEME (LU MUTAHU);

OPUBOJUTH  JOKAa3aTeNbCTBA HEOOXOJUMOCTH  COXpaHEHuss OuopasHooOpasus  ams
YCTOMUYMBOTO Pa3BUTHUS U OXPaHbI OKPYKAIOLIEN CPENIbL;

OLICHUBATh JIOCTOBEPHOCTh OHMOJOTMYECKOH WHPOpPMALMU, TOIYYEHHOH U3 pa3HBIX
MCTOYHUKOB, BBIIENATh HEOOXOAMMYIO HWHGOpPMALMIO JJs HUCIHOJb30BaHUS €€ B Y4eOHOH
NEeATEIbHOCTH U PELICHUU IPAKTUYECKUX 3a]1a4;

MPEACTABIAT, OMOJIOTHUECKYI0 HWH(MOpMaIMio B BHAEC TeEKCTa, Ta0OmuIl, Trpaduka,
JuarpamMmbl U J1eJ1aTh BbIBOJIbI HA OCHOBAHUHU IIPE/ICTABICHHBIX JAHHBIX;

OLICHUBATh POJIb JOCTHM)KEHUH T€HETHKH, CENEKUUH, OWOTEXHOJOTMH B INPAKTHYECKOI
NesITeIbHOCTH YeJIOBEKa U B COOCTBEHHOM KU3HM;

OOBSACHATH HETATUBHOE BIUSHUE BEIIECTB (QJIKOrOJIsl, HUKOTHHA, HAPKOTHUYECKHUX BEIIECTB)
Ha 3apO/IbIILIEBOE PA3BUTHE YETIOBEKA;

OOBSICHATB TIOCJIECTBHS BIUSHHUS MyTareHOB,

OOBSICHATH BO3MOXHBIE IPUUMHBI HACJIEJICTBEHHBIX 3a00JI€BaHUH.

Buvinyckuux na npoghunivHom ypoeHe noayuum 03MONCHOCIb HAYUUMbCA:

JaBaTh HayyHoe OOBsICHEHHE OuoNorMyeckuM (Qakram, IpoleccaM, SBICHHSM,
3aKOHOMEPHOCTSIM, HMCIIOJIb3ysd OMOJOTMYECKUE TEOPUM (KJIETOYHYIO, 3BOJIOLMOHHYIO), YUYEHHE O
O6uocdepe, 3aKOHBI HACJIEACTBEHHOCTH, 3aKOHOMEPHOCTH U3MEHUHBOCTH;

XapaKTepUu30BaTh COBPEMEHHBIC HAIPAaBICHUS B Pa3BUTUM OHOJOTWU; OMMCHIBATH HX
BO3MOJKHOE MCIOJIb30BAaHUE B IPAKTUYECKON JAEATEIbHOCTH;

CPaBHHUBATh CITOCOOBI JIEIIEHUS KJIETKU (MUTO3 U MeH03);

pemarhy 3amaun Ha mocTpoeHue ¢parmenta Bropoi nenu JIHK mo mnpemiokeHHOMY
¢dbparmenty nepsoit, u”PHK (MPHK) no yuactky JTHK;

pemaTh 3aJayd Ha OIpPEACIICHHE KOJWYECTBA XPOMOCOM B COMATHYECKMX M IOJIOBBIX
KJIETKaX, a TakKe B KJIETKaxX IMepesl HadajoM JieJeHus (Melo3a WIM MUTO3a) U IO €ro OKOHYaHUU
(1711 MHOTOKJIETOYHBIX OPTraHU3MOB);

pemaTb TeHETHYeCKHe 3aJayd Ha MOHOTMOPUAHOE CKpeIlMBaHHE, COCTABIATh CXEMBbI
MOHOTHOPUAHOTO  CKpEIIMBAHMS, MPUMEHsSS 3aKOHbl  HACJIEACTBEHHOCTH U  HCIONb3Ys
OMOJIOrMYECKYI0 TEPMUHOJIOTHIO U CUMBOJIHKY;

yCTaHABJIMBAaTh TUIl HACJIEJOBAHMS M XapaKTep MPOsBICHUS NMPHU3HAKA IO 33JaHHON cxeMme

pO,Z[OCJ'IOBHOfI, MPUMCHAA 3aKOHBI HACJICACTBCHHOCTH,



OLICHUBATh PE3yJbTaTbl B3aMMOJCHCTBHS 4YEJIOBEKA M OKPYKAKOLIEH Cpelbl, MPOrHO3UPOBATH
BO3MOJKHBIE  IIOCJIEICTBUS  JEATEIBbHOCTH  4YEJIOBEKa JUIA  CYLIECTBOBAHMS  OTHEIBHBIX

OMOJIOTHYECKUX 00BEKTOB U HCJIBIX TPUPOAHBIX COO6H_[€‘CTB.

3. OcHOBHoOe cofiep:kaHHe Kypca ouoJioruu Ais 11 knacca (mpoduiabHbIi ypOBEeHb).

Paznen 1 Bua (64 9)

Tema 1 PA3BUTHE BHOJIOTHHU B JIOJAPBHHOBCKHH IIEPHOJ]. PAFOTA K.
JIMHHEA (2u)

DBOJIIOLMS U HBONIOLHMOHHOE yueHue. Mcrtopusi sBomtounoHHbIX uaei. Kpeaunonusm u
TpancpopmusM. CructeMaTuka kak Hayka. 3HaueHue padot K. JIuHHes 1o cucreMatuke pacTeHU U
KUBOTHBIX. bruHapHas HOMeHKIaTypa. Bkian pasnuyHBIX YYEHBIX B Pa3BUTHE 3BOJIIOIMOHHBIX
1501(S)70
Jemoncmpayus. Tloptpetsl u Ouorpadguu y4eHbIX, BHECIINX BKJIAJ B Pa3BUTHE HBOJIOIHOHHBIX
UIEN.

Ocnosnvte nonamusn. Isomonus. KpearmonusMm. Tpanchopmusm. Dpomonrionn3m. CucteMaTrka.

bunapnas HOMeHKIaTypa.

Tema 2 SBOJIFOIJHOHHAA TEOPHUA XK. b. JIAMAPKA (4 4)

VYyenue o0 rpajanuu JKMBBIX OPraHU3MOB M TIOHATHE <JIECTHULA CyLIEeCTBY». Teopus
karactpod KroBbe. 3akonsl Jlamapka (ynpakHeHHE M HEYNpaKHEHHWE OpraHOB M HacleJJOBaHHE
OnmaronpuoOpereHHbIX npu3HakoB). [IpencraBnenus Jlamapka 00 m3mendnBoctu. [IpencraBneHus
Jlamapka o mpuuMHaX, NPEANOChUIKaX M HaAIpaBICHUU 3BOJIOLMM. 3HaueHue Teopuu Jlamapka.
[lonstue 0 HeoJIaMapKu3Me u ero MIPEICTABUTEISX.
Hemoncmpayua. Xuzup u nesrensHocts XK. b. Jlamapka.

Ocnosnvie nonamus. 3axoH. Teopusi. DBomtonusa. U3MeHUHBOCTD.

Tema 3 IIPEJIIOCHLIIIKHU BO3SHUKHOBEHNUA YYEHUA Y. IAPBUHA (2 u)

[Ipennocbuiku BO3HUKHOBeHUs yueHUs Y. JlapBuHa: qoCTHXEHUS B 00JaCTH €CTECTBEHHBIX
U COLIMAJIbHO-?PKOHOMUYECKUX Hayk (kocMoronmdeckas teopust Kanra—IJlamnaca, goctuxeHus B
00JIaCTH XMMMH, 3aKOH €JUHCTBAa opraHu3ma u cpenbl Pynbe—CeueHoBa, MPUHIMIT KOPPEISALHU

KroBbe, pabotsl K. bapa, pabotst Y. Jlaitens, pabotst A. Cmuta u T. ManbTtyca).



Tema 4 DBOJIFOLITHOHHAA TEOPHUA Y. JIAPBHUHA (4 u)

Okcneauuuonnblii Marepuan Y. Jlapsuna. Yuenue JlapBuHa 00 W3MEHYMBOCTH. YUECHHE
JlapBuHa 00 MCKYCCTBEHHOM OTOOpe. BceoOnass mHAMBUAyaIbHAS W3MEHUYUBOCTh U M30BITOYHAS
YHUCIEHHOCTh MOTOMCTBa. OrpaHMYeHHOCTh pecypcoB. bopbba 3a cyliecTBOBaHUE U €CTECTBEHHBIN
orbop. Bumbr OoprObl 3a cymiecTBoBaHme. IIpeamocbuiku OOpsOBI 3a CYIIECTBOBAHHE W
ecTeCTBEHHOTO oTOopa. A. Yoiulec M ero BKJIaJ B pa3pabOTKy TEOPHUH €CTECTBEHHOTO OTOOpA.
3nauenue  Tteopun  [lapBuna.  IloHsTHE O  CHHTETHMYECKOH  TEOpPUH  SBOJIIOIMH.
Jemoncmpayua. buorpapus Y. Jlapsuna. Mapumpyr u KoHKpeTHble Haxoaku Y. JlapBuHa BO
BpeMs MyTelIeCTBUS Ha Kopalie «buriby.

Ocnognvle nonamua. ['pynnoBas M WHIUBUAYalbHAasT W3MEHUYMBOCTb. VICKycCTBEHHBII
oroop. beccosnarenpHbli W Mertoamueckuii otOop. Ilopoma. Kowkypenmms. boprba 3a

cymiectBoBanue. EctectBennslii oTo6op. [TonoBoit otoop.

Tema 5 BUJ[: KPUTEPUU U CTPYKTYPA (4 u)

Bung kak TreHeTHYecKH W30JMpPOBAHHAS CHCTEMa; pENpOAYKTHBHAS H30JSIIHUA M €
MexaHu3Mbl. Kputepuu Buma: MOpQOJIOTHYECKUM, (QHU3UOJIOTHUYECKUH, OMOXMMHYECKUH,
IeHETUYECKUH, DSKOJOrMYecKuil, reorpapuueckuil. BHyTpeHHsst cTpykrypa Buaa. Ce3oHHas
m3ossinus. [loBenendeckas m3omsnust. Bunsl-nBoitanku. KocMomonuTsl n sHAEMHUKH. Apean U ero
Pa3HOBHTHOCTH.

Jemoncmpayus. T'epbapum W Jpyrue KOJUICKIIMOHHBIE MAaTEPHAIbI, HIUTFOCTPUPYIOIINE
MOp(OJIOTHYECKUN KPUTEPUHN BUJIA.

Jlabopamopnvie u npakmuueckue pabomst VI3ydaeHre n3MEHUMBOCTH U KPUTEPUEB BUJA,

OIMCAaHUE BUIOB 110 MOP(OIOTHIECKOMY KPUTEPHIO.

Ocnognvie nonamus. Bun. lonynsauus. Kapuorun. I'enodons.

Tema 6 IHOIIVIIALIUA KAK CTPYKTYPHAA E/JMHUI]A BHJIA (2 u)

[TonmynauuoHHass CTpyKTypa BHIA; DKOJOTMYECKHE M TEHETUYECKUE XapaKTEPHUCTUKH
nomynsiuid. Jlemorpadudeckne mokaszaTelid W CTPYKTypa HOMYJSIUH. Perynsius 4uciIeHHOCTH
nonyasun. J((EeKTUBHAS YUCIEHHOCTD MOMYIIALNH.

Ocnosnvie nonamua. llonynsuus. [lemorpadudeckue mnokasatenu. PoxaaeMocTs.

CwmeptHOCTS. [lonoBas cTpykTypa nomymsiiuu. Bo3pacTHas CTpykTypa MOMyJsuu.

Tema 7 HOMYVIALMA KAK EJUHHULA DBOJIIOLIIH (2 u)



[Monynsaumst — 3yeMeHTapHasi BOJIONMOHHAS €IWHUIA. DJIEMEHTAPHBIA JBOJIOIMOHHBIN
MaTepHuall ¥ 3JIEMEHTAPHOE HBOJIOLOHHOE SIBJIICHUE.
Ocnoenvie nonamusa. I'enotun. I'enodonn. PeHOTHI. DIEMEHTAPHOE 3BOJIONMOHHOE

SABJICHHUC. 9BOJ’IIOI.IPIOHHBII>1 MaTrepuall.

Tema 8 DAKTOPHI DBOJIFOLIUHU (4 u)

DJeMeHTapHble  HBOJIONUOHHBIE  (AaKTOpPBl  (MYTAaMOHHBIA  TPOIECC,  W30JISALUS,
MOMYJSIIMOHHBIE BOJHBI, Jpei( TeHOB, eCTeCTBEHHbI 0TOOp). JIOMHHAHTHBIE M PELIECCHBHBIE,
MOJIE3HbIE, HEUTpajbHblE U BpeAHbIE MyTallud. Buael n3meHunBOCTH. Pe3epB M3MEHUMBOCTH.
O deKT «0OyTHUIOYHOTO TOPJIBIIIKAY.

Jemoncmpayun. )XKvuBbie pacTeHUS U KUBOTHBIC, TepOapru U KOJUICKIIMH, TTOKA3bIBAIOIINE
WHJVBU1yaJIbHYIO U3MEHUNUBOCTb.

Jlabopamopnsie u npakmuueckue padomer V3yueHue M3MEHUUBOCTH y 0co0€il OgHOro
BH/JIA.

Ocnognvie nounamua. Oaxktopsl dBomonud. MyTalMoHHas HU3MEHYMBOCTh. MyTanuu.
Myranmonsslii nponecc. U3omsuus. [lomynsaunonnsie BonHbl. EctecTBenHsbIi 0T60p. [peii¢ reHos.

O PeKT «OyTHIITOUHOTO TOPIBILIKAY.

Tema 9 ECTECTBEHHbBIN OTEOP — IJIABHAS JBMIKYIIAS CHJIA IBOJIFOLIUH
(2w
@®opMBbI €CTECTBEHHOTO 0TOOpa (CTaOMIM3UPYIOUINM, JIBUXKYIIMNA, AU3PYNTUBHBIN). SIBiIeHHE
MHAYCTPHUAJIBHOTO MEJIAHM3Ma M MEXaHU3M €ro BO3HUKHOBEHUS. BO3HUMKHOBEHHE yCTOMYMBOCTH
HACEKOMBIX K SJJOXUMHUKATaM.

Ocnoenvie nonamusa. Jpwxynmwii otoop. Crabwmmsupyrommii otOop. AM3pyNTHBHBINA

ot0op. UHaycTpHUaibHbIN METaHU3M.

Tema 10 AJAIITALIMA OPIAHU3MA K YCJIOBUAM OBUTAHUA KAK PE3YVJIBTAT
JIEUCTBHA ECTECTBEHHOI O OTEOPA (4 u)

[MpucnocoOuTeNbHBIE OCOOCHHOCTH CTPOCHUS, OKPACKH Tela W TIOBEICHHUS >KUBOTHBIX.
Pa3HOBUIHOCTH TOKPOBUTENHCTBEHHOW OKpacku u ¢opMmbl. [loBemeHdeckue amanTaiui.
buoxumnueckue amantanuu. dusnonoruueckue agantauud. OTHOCUTENbHAs 1€1€CO00Pa3HOCTh
ajanTanui.

Jlemoncmpayus. WnmrocTpanud, S>KUBBIE PACTeHUS W JKUBOTHBIC, repOapuud H  KOJUICKIIWH,

ITOKa3bIBAIOIIHEC MOp(I)OJIOI‘I/ILICCKI/IC ajalTalyu.



Jlabopamopnsie u npakmuueckue pabomst BruiaBieHne Mop(oIornuecKnx amanTanui Ha
puMepax pa3InyHbIX PACTCHUH.

OcHnognble nonamua. Ananrtamus. Mopdornorudeckas amantanusi. Duznonorumyeckas
amantanusa. buoxumuueckas amgantanus. [loBemeHueckas amanTanus. [lokpoBHTETBCTBEHHAsS

okpacka u popma. MackupoBka. Jlemonctpanus. MumMukpus.

Tema 11 BH/IOOBPA30OBAHUE KAK PE3YJIBTAT SBOJIFOLIUU (2 u)

IIytu (crmocoObl) U CKOpOCTh BUI000pazoBaHMs; reorpapuueckoe (ajIonaTpuueckoe) U
HKOJIOTMYECKOEe (CHMIIaTpHueckoe) BujpooOpa3oBanue. ['eorpaduyeckas U IKOJIOTHYECKas
m3ossinud. J{useprennus. ['ubpunmszanus. [omummonan3anus.

Jlemoncmpanus. Cxembl, WUTIOCTPUPYIOLIHE nporiecc reorpagpuyecKkoro
BUJ000pa30BaHUS;, JKUBBIE PACTCHUS M HKUBOTHBIC, TepOapuu U KOJUICKIIUH, TOKA3bIBAIOIIHE
pe3yibTaThl NPUCIOCOOIEHHOCTH OPTaHU3MOB K CpeJie OOMTaHUs U PE3YJIbTaThl BUIOOOPa30BaHMS.

Ocnosnvle nonamua. BunooOpazoBanue. ['enodonn. Wzomsuusa. ['eorpaduueckoe
(aymomaTpuueckoe) BHA000pa3oBaHUE. IKOJOTUYECKOE (CHUMIIATPUYECKOE) BUI000pa30BaHHUE.

Huseprenmus. [lomumnonauzanus. ['ubpunuzamms.

Tema 12 COXPAHEHUE MHOIOOBEPA3UA BUIJOB KAK OCHOBA YCTOUYHUBOI O
PA3BUTHUA FUOCDEPHI (2 u)

I'maBHbIE HampaBieHUs HBOJIOLMOHHOIO Impolecca. buosormyeckuit mporpecc H
ounonorudeckwuii perpecc (A. H. CeBeprion). [lytu qoctrxkeHus: 6MOI0THUECKOro mporpecca.

Ocnosénvle nouamusa. buonornyeckwii mporpecc ©  OWOJOTHYECKUN  perpecc.
Mopdoduznonorndecknii  (MOpPoPyHKIMOHAIBHBIN)  mporpecc.  Mopdodu3noaorndeckuia

(MopdodynkumoHanbHbI) perpecc. Apomopdos. HWamoamanrtamms. OOmas nereHepanus.

Tema 13 JOKA3ATEJIBCTBA SBOJIFOLIUN OPITAHUYECKOI' O MHUPA (4 u)

[{uTonornyeckne W MOJIGKYJISIpHO-OMOOTHYecKre  (MOJICKYJISIPHO-TEHETUUECKHE),
CPaBHUTEIbHO-aHATOMUYECKHE (cpaBHUTENIBHO-MOP(OJIOTUUECKHE), [aJIEOHTOJIOTNYECKUE,
sMOpHoNornyeckre U OuoreorpauuecKkue JOKa3aTelbCTBA SBOJIOUUHU. 3aKOH 3apOJbIIIEBOTO
cxozctBa. OCHOBHON OMOreHeTHYecKuil 3aKoH (3akoH Mromepa—I ekkens). JIpelih KOHTHHEHTOB.
Jemoncmpayua. Vnnoctpaiyy, JEMOHCTPUPYIOIIUE CXOACTBO PAHHUX 3TAllOB 3MOPUOHAIBHOTO
pa3BUTHS TIO3BOHOYHBIX; MYJSDKM W Jpyrue HarjsAHble MaTepHalibl, WLIIOCTPUPYIOLIUE
aHAJIOTUYHbIE u TOMOJIOTMYHBIE Oprasl, PYAUMEHTBI " aTaBU3MBI.

Ocnoenvie nonamua. lluronorus. MonekynspHast Ouonorus. CpaBHUTEIbHAsS aHATOMUS.



[laneonTtonorusi. buoreorpadus. Anamoruynsle opraHbl. ['OMoOJOru4HbIE OpraHbl. PynHMEHTHI.

AraBusmel. OaTorenes. Ouorenes.

Tema 14 PA3BUTHUE IIPEJICTABJIEHUMN O IIPOUCXOKIEHHH XH3HH HA 3EMJIE (2 u)
Konnenmuu abuorenesza u 6uoreneza. OnbiTel @. Peau, JI. Crnananunanu u M. M. TepexoBckoro,
OIIBIT JL. ITacrepa. I'unoressr CTallMOHAPHOIO COCTOSIHUS 51 ITAHCIIEPMUH.
Memoncmpayua. Cxembr onbitoB  ®.  Pemu, JI. Cpnamanmmanm wu  JI.  Tlactepa.

Ocnognvie nonamus. Abuorenes. buorenes. Ilancnepmus. Teopus CTalMOHAPHOTO COCTOSHHSL.

Tema 15 COBPEMEHHBIE IIPEJ[CTABJIEHHUA O BO3HUKHOBEHUU KU3HU (4 u)

Oprannueckuii MUp Kak pe3yJibTaT JBOJIIOIUU. BO3HHKHOBEHHWE U pa3BUTHE KU3HH Ha
3emiie. XuMU4eCcKul, mpenouonorndeckuii (teopus akagemuka A. M. Onmapuna) u Ouonoruyeckuit
ATambl Pa3BUTHS KUBOWM MaTepuu. Teopust 6uomnod3a. AGMOreHHOE MPOUCXOKACHUE OPTaHUYECKUX
MoHoMepoB. DkcnepumeHT C. Mumiepa. [losiBieHue koariepBaToB, MPOOMOHTOB, MEMOpPaHHBIX

CTPYKTYp, IPOKAPUOT, 3YKApUOT, FreTepoTpooB, aBTOTPO(DOB.

emoncmpayua. CxeMmbl BO3HHUKHOBEHHUS KOAllepBaTOB, INPOOHMOHTOB, MEMOpaHHBIX
CTPYKTYp, IPOKAPUOT M OJHOKJIETOYHBIX 3YKapHOT.
Ocnognvie nonamua. buonoss. Koauepsar. IIpobuonT (mporoOuonT). IIpoxapuoTsl.

Oykapuotsl. ['eteporpodbl. ABTOTpodBL. AHaIPOOBI. A3pOOHI.

Tema 16 PA3BUTUE KU3HU HA 3EMJIE (8 u)

Pa3zButne xu3HuM Ha 3emiie B apXEUCKYI0 W MPOTEPO30MCKYyro 3pbl. [losiBieHue snpa,
MIOJIOBOTO Pa3MHOXKEHUs, MHOTOKJIETOYHOCTH, (oTocuHTe3a. llepBbie cienpl XKU3HM Ha 3eMile.
IlosiBeHHE BCEX COBPEMEHHBIX THUIIOB OECIIO3BOHOYHBIX KMBOTHBIX. [lepBrie XopnoBsle. PazButue
BOJIHBIX pacTeHHil. ApoMopdo3bl apxest U mpoTepo30s. PazBuTtue xu3Hu Ha 3emiie B MaIe030HUCKYI0
apy. llosiBneHue u 3BOMIOLHS CYXONYTHBIX pacTeHui. [[amopoTHHMKHM, CEMEHHBbIE MMANOPOTHHKH,
roJI0OCEMEHHBIE pacTeHusl. BO3HUKHOBEHNE TO3BOHOYHBIX: PbIO, 36 MHOBOIHBIX, IPECMBIKAIOIIUXCSL.
Beixon Ha cymry pacTeHui W KHBOTHBIX. ApoMop(o3sl majeo3osi. Pasputue xu3HM Ha 3emiie B
ME3030MCKyI0 W KaiiHO30MCKyro dpbl. llosBieHue u pacnpocTpaHEHHE MMOKPBHITOCEMEHHBIX
pacteHuii. BO3HMKHOBEHHE NTULl U MJIEKONMUTAOMMX. TermaokpoBHOCTh. [losiBneHne u pa3Butue
npumatoB. [losiBieHue yenoBeka. ApoMop@o3bl ME303051 U KaHO304.

Jlemoncmpayus. Penponykumu kaptuH 3. bypuwana, otpaxarommx ¢dayHy u Quopy

PAa3JIMYHBIX 5P U MEPUOAOB; CXCMBI Pa3BUTUA LIAPCTB JKMBOM npupoabl; OKAMCHCIIOCTH, OTIICUYATKH



pacTeHud B JpEBHHUX NOpojax. MoAenu CKEJIeTOB YeIOBEKa M IO3BOHOYHBIX JKUBOTHBIX.

Ocnognble nonsamus. JoH. Dpa. [lepuon. Smoxa. Apomopdo3.

Tema 17 T'MIIOTE3bBI IPOUCXOK/EHUA YEJIOBEKA (2 u)

AHTponoreHe3 u ero ABWXKylue cuwibl. [IpeacTaBiaeHuss O NPOUCXOXKACHUU YEIIOBEKAa B
passbie nepuoasl uctopun Hayku. Tpyasl Jlapsuna «IIpoucxoxxaenne yenoBeka 1 mojoBoi oTOOp»
u «O BBIPOKCHHH OJMOLUMH Yy JKHBOTHBIX H 4eloBeKa». (OCHOBHBIE aHTPOMOMOP(}O3EI:
OOIIeCTBeHHBIN 00pa3 KU3HHU, MPUCHOCOONEHUS K TMEPEMEIICHUIO MO BETBSAM, OOIIECTBEHHOE
BOCIIUTaHUE MIOTOMCTBA. JlokazaTenbcTBa  JKMBOTHOTO MIPOUCXOKICHUS YEJI0BEKa.

OcHognvle nonamus. AHTporioreses. /[Brxyime cuiibl aHTPONOreHes3a.

Tema 18 1HOJIOJKEHUE YEJIOBEKA B CUCTEME KUBOTHOI'O MUPA (2 u)

[Ipoucxoxnenune uenoBeka. MecTto uenoBeka B KuUBOM mpupoge. CucreMarnueckoe
noyioxkeHue Bujga Homo sapiens B cucteMe KMBOTHOro mupa. lIpu3Haku u CBOMCTBA YEJIOBEKA,
MMO3BOJIAIONIME OTHECTHU €ro K pasIM4YHbIM CHUCTCMATUUYCCKHUM TIpylIiaM »HapCTBa XHBOTHLIX.

OcHognvle nonamusa. Xopaosble. Miexonuratouue. [Ipumarsl. PytumMeHTsl. ATaBU3MBIL.

Tema 19 DBOJIFOL[UA YEJIOBEKA (4 u)

Craguy 5BOJIOIMU YEJIOBEKAa: MPUMAThl — MPEJIKH YEJIOBEKA, ABCTPAJONMUTEK, YEIIOBEK
YMEJIbI, APEBHEUILINMI YEJIOBEK, JPEBHUI YEJIOBEK, IEPBBIE COBPEMEHHBIE JIFOAU. POJIb COLIMAIBHBIX
(hakTOpOB aHTPOTOreHe3a B CTAHOBJICHUH YEJIOBEKA.

Jlemoncmpayua. CxemMa OCHOBHBIX 3TaIlOB 3BOJIOIUH YEJIOBEKA U PEKOHCTPYKLIUU OOJIHKA
MIPEACTaBUTENEH PAa3IMUHbIX 3TAllOB AHTPOIIOIEHE3A.

Ocnosnvlie nonamusa. Jpuonutexku. ABcTpanonuteku. ApxanTtporsbl. [laneoanTporsl.

Heoanrtporsl.

Tema 20 YEJIOBEYECKUE PACHI (4 u)

INonynsaumonHas cTpykTypa Buaa Homo sapiens; uenoBedeckue pachl; pacooOpa3oBaHHE;
€IMHCTBO TPOHMCXOXAEHUs pac. lIpucrmocoOuTenbHOe 3HaUEHUE PAacOBBIX INPHU3HAKOB. Bumosoe
€/IMHCTBO YEJIOBEYECTRA.

OcHoenble nouamus. Paca. Bonbias paca. Manas paca. Harus.

Paznen 2 Ykocucrema (32 4)



Tema 21 OPIAHU3M U CPEJA. DOKOJIOTUYECKHUE ®AKTOPHI (4 wu)
Opranmsm u cpena. @akropsl cpensr ooutanus. Kinaccndukarus skonorndeckux Gpakropon. Cpeabl
KM3HM U WX Xapakrepuctuka. [IpsMoe M KOCBeHHOE BIMAHUE (PAKTOPOB CpeIbl HA OPraHH3M.
W3meHunBocTh 3Konorudeckux QaxtopoB. Ilpenensl BbIHOCIMBOCTH. 30HAa ONTHMYyMa, 30HA
yraeTeHusi. CTeHOOMOHTHI M 3BpUOMOHTHI. OrpaHuumBaromuii ¢pakTop. 3akoH MUHUMYMa JInOuxa.
DKoJIOTHYecKasi HUIIA.

Jemoncmpayua. Harnsgasie MaTepuaiisl, JeMOHCTPHPYIOLINE BIUSHUE (AKTOPOB CPEIIBI
Ha OpraHu3M.
OcHnoenvle nonamua. Dxonorus. Okocuctema. Cpena oOuTaHus. DKoJIoruyeckuit Qaxrop.

[Ipenenst BeiHOCIMBOCTH. OrpannunBaomuil pakrop. CTeHOOMOHTHI. DBPUOUOHTHI.

Tema 22 ABUOTHYECKHE ®AKTOPHI CPE/[BI (4 4)

@akTopbl cpelibl OOUTaHUS U MPHUCIIOCOOIEHHSI K HUM JKUBBIX OPraHU3MOB. AOMOTHYECKHE
daktopbl cpeabl. Ponb TemmepaTypbl, OCBEUICHHOCTH, BIJIQXXHOCTH M Jpyrux (HakTopoB B
KHU3HEACSITEIIbHOCTH COOOILECTB M OpraHU3MOB. TEIUIOKPOBHBIE M XOJOJHOKPOBHBIE OpraHU3MBI.
CBerontoOMBBIe, TEHEBBIHOCIMBBIE M TeHENOOMBBIE pacTeHus. [loBeneHUeckue ananTaiuu.
Ocnoenvie nonamun. AbGuotudeckue (GaxkTopbl. TeIIOKPOBHBIE OPraHU3MbL. XOJIOJHOKPOBHBIE
opranu3mbl. ['omoiiorepmus. [lofikumorepmusi. CykkyneHTbl. Apantanuu. CBETONIOOUBBIC
pactenus.  TeHeBbIHOCTUBBIE  pacTeHHs.  TeHemoOuBble  pacTteHus.  DPOTONEPUOIU3M.
buonoruueckue purmsl. Crsuka.

Tema 23 BUOTHUYECKHUE ®AKTOPHI CPE/IBI (4 4)

buotnueckue ¢daktopsl cpenpl. POpMbl  B3aMMOOTHOIICHHN MEXAY OpraHU3MaMHu.
[lo3uTHBHBIE  OTHOIIEHHMS —  CHUMOMO3:  MYTyaju3M, KOONEpalus, KOMMEHCAINU3M.
AHTHOMOTHYECKHE OTHOLIEHUS: XMIIHUYECTBO, MapasuTH3M, KOHKypeHIus. IIpucnocobneHus
XMILHUKOB M KepTB. AnanTtanuu napasutos. HelirpanbHble oTHOmEHUs] — HelTpanusm. [lpunnmn
l"ayze (mpuHIT KOHKYPEHTHOT'O UCKITIOYCHHS).
Hemoncmpayusn. llpumepbl cumMOMo3a TPEACTABUTEICH pPA3IMYHBIX I[APCTB JKUBOW TMPUPOJIBI.
Ocnoenvle nouamusn. buorndeckue dakTopel. Myryamm3m. Kommencanmmsm.  AHTHOHO3.

[Mapazutu3m. XumuundectBo. Konkypenuus. CumOmo3. [IpHHINMN KOHKYPEHTHOT'O HCKIIOUEHHS.

Tema 24 CTPYKTYPA DKOCHUCTEM (4 u)
EcrtecTBeHHbIE cOOOIIECTBA KUBBIX OpraHusmMoB. VcTopusi ¢popMupoBaHusS HPHUPOIHBIX
coobmiectB.  buoreorneno3pl. KOMIOHEHTBI  OMOTEOIIEHO30B:  MPOJYLEHTHl, KOHCYMEHTHI,

penyneHTsl. buolieHo3bI: BHIOBOE pa3HOOOpasue, MIOTHOCTh MOMysiui, bnomacca. CiocoOHOCTh



9KOCHUCTEM K caMmomnojjepkanuio. llepBuunas wu BTOpwuHas mnpoaykuus. Kinmaruueckue,
reorpa)UyeCKe U MOYBEHHBIC MapaMeTPhbl IKOCHUCTEMBI.

Jemoncmpayusa. (Cxema IPOCTPAHCTBEHHOW CTPYKTYpPhl 3KOCUCTEMBI  (SIPYCHOCTb
PacTUTENILHOTO COOOIIECTBA).

Ocnoenvle nonamus. Jxocuctema. buonenos. buoreoinenos. Ilpoayientsl. KOHCYyMEHTHI.

Penynentsl. [lepBrunas nponykuus. Bropudnas npoaykuus.

Tema 25 IIHIEBBIE CBA3U. KPYI'OBOPOT BELJECTB U IIOTOK SHEPI'MIU B
OKOCUCTEMAX (2 u)

Henu u cetu nutanus. Tpoduyeckue ypoOBHU. DKOJIOTHYECKHME NHPAMUABL: YHUCEN,
OromMaccel, YHeprur. KpyroBopoTt BEIIECTB ¥ MOTOK SHEPTUU B IKOCHCTEMAX.

Hemoncmpayua. CxeMbl, WUTIOCTPUPYIOUIUE TMHUIIEBbIE €M U CETH, SKOJIOTMYECKHE
NUPaMU/Ibl U KPYTOBOPOT BEIIECTB M MOTOK SHEPIUU B IKOCUCTEMAX.

Jlabopamopnvie u npaxmuueckue padomwr CocTaBleHHE NMACTOMIIHBIX U JICTPUTHBIX
MHUILEBBIX LIETEH, CXEM KPYroBOPOTA BEUIECTB.

OcHnoenvie nonamusa. Ilumesas uenp. [Tumesas cets. Tpoduueckuit ypoBenb. Kpyrosopor
BEIIECTB M TOTOK PHEPIUU B 3KocucTeMax. [lacTOumHas numieBas nenb. JleTpuTHas mnuIeBas

OeIIb.

Tema 26 TIPUYUHBI YCTOUYUBOCTU U CMEHBI SKOCUCTEM (2 u)

N3menenne coobmectB. CMeHa sKkocucTeM. JIMHaMU4ecKoe paBHOBecHE. 3aKOHOMEPHOCTH
CMEHBI IKOCUCTEM.

Ikckypcuu EctecTBeHHBIC (NMPUPOHBIE) YKOCUCTEMBI (JIEC, JIYT, BOJOEM M T. J.) CBOEH
MECTHOCTH.
Ocnognvle nonamus. CMEHa SKOCUCTEM. Y CTOMYMBOCTh IKOCUCTEM. JIMHAMHUYECKOE PaBHOBECHE.

CYKI_ICCCI/IH. HepBI/I‘IHaﬂ CyKneccus. BTOpI/I‘lHa}I CyKneccus.

Tema 27 BJIMAHUE YEJIOBEKA HA DKOCUCTEMBI (2 u)

DKoJIOrH4ecKue HapyuieHus. ArporeHo3sl. UHTpoaykiusi.

Jlabopamopnusie u npakmuyeckue padomot

M3ydeHre U onucaHue 3KOCUCTEMBI CBOEH MECTHOCTH, BBISIBICHHE THUIIOB B3aUMOJIEHCTBUS

pPa3HbIX BUJOB B JAHHOM 3KOCHUCTEME.



Ikckypcuu  VICKyCCTBEHHBIE SKOCHCTEMBI (IapK, CKBEp, cai, MOJie WM T. JI.) B CBOCH
MECTHOCTH.

OcHognvle nonamus. ArpouieHo3. AOopureHHsle BUbl. Buabl-puienssl.

Tema 28 BUOCDPEPA — I'JIOFAJIPHAA DKOCUCTEMA (2 u)

bruocdepa — xuBas obonouka miaHeTel. CTpykTypa Omochepsl. KoMmoHneHTH Onocdepsr:
KUBOE BEIIECTBO, BUJIOBOM COCTaB, pa3HOOOpa3ue W BKJIaJ B OMomMaccy, OMOKOCHOE M KOCHOE
BemiecTBo Ouoctepst (B. U. Bepuanckuii). Kpyrosopor Bemiects B npupose. I'panuisl 6uocgepsl.
Pacrnipenenenue >KuBoro BemecTsa. ' eoXuMu4ecKue mporecchl.

Jemoncmpayua. Cxembl, WUIIOCTPUPYIOIIUE CTPYKTYpY M TpaHHLBl Ouocepsl.
Ocnoenvle nonsamusa. buochepa. Kuoe BemectBo. KocHoe BemecTBo. brokocHOe BemiecTso.

buorenHoe BeiecTBO. ’Ku3HeHHEbIC INICHKH. CTYIJ_IGHI/IH JKHU3HHU.

Tema 29 POJIb JKUBBIX OPI'AHU3MOB B FUOCDEPE (2 u)

Pons xumBoro BemectBa B Ouochepe. KpyroBopor Bombl u yriepoma B Oumocdepe.
Jemoncmpayun. Cxembl Kpyropopora BoAbl W yriuepoja. Harmsnsend — martepuadn,
WITIOCTPUPYIOIUI pa3HooOpa3ue KUBoro B 6uocdepe.

Ocnoenvle nonamus. KpyroBopoT BEIIECTB.

Tema 30 BUOCPEPA U YEJIOBEK (2 u)

[IpsmMoe M KocBeHHOe BIUSHHE uesnoBeka Ha Ouocdepy. Ilpupomnbie pecypcsl U HUX
UCIIOJIb30BaHUE. AHTpPOMNOreHHbIe  (PaKTOpPhl BO3AEHCTBUA Ha OWOIEHO3BI (POJIb YeJIOBEKa B
MPUPOJIE); TOCIEACTBHUS XO3SUCTBEHHOW JESATENBHOCTH 4YeloBeKa. buoreoxmmuueckas poiib
yenoBeka. CoBpeMeHHbIE MPOMBIIIUIEHHBIE TIpon3BoIcTBa. Hoocdepa.

Ocnognuie nonamusa. Aurponorennsie pakropsl. Hoocdepa.

Tema 31 OCHOBHBIE OKOJIOTUYECKHUE [IPOBJIEMblI COBPEMEHHOCTH (2 u)
AHTpOTIOTeHHOE BIHMSAHKE Ha aTMOochepy u runpocdepy. Ipos3us moussl. [IpupoaHbie pecypesl u ux
HCII0JIb30BaHUE.

Jlabopamopnsie u npakmuueckue padoomaot

AHanu3 W OLEHKa TIOCIEACTBMMA  JEATeNbHOCTH  YeJloBeKa B  JKOCHCTEMax.

Ochoenvle nonamus. 3arpsizHeHne aTMocepsl U Tuapochepsl. Ipo3us mouB. KuciaoTHeie 10K IH.

[MTapuukoBsIit 3¢ dext. Dkonornyeckas karactpoda.



Tema 32 IIVTU PELLIEHUA DKOJIOTHYECKHUX IIPOBIJIEM (2u)

[IpoGieMbl palMOHAJIBHOTO MHPHUPOAOINOJIB30BAHUS, OXpaHbl MPUPOABI: 3alUTa OT
3arps3HEHUH, COXpaHEHHE JTAJIOHOB UM MaMATHUKOB HPUPOABI, OOecledyeHue MPUPOTHBIMU
pecypcamu HaceleHus  IulaHeTbl.  OCHOBBI  PAlMOHAIBHOTO  MPHPOJOINOJIB30BAHMS.
MexnyHaponHble mpHupoaooxpaHHble opraHuzauud u  nporpammbel JOHECKO mno oxpane
IIPUPOJIBI.

Jemoncmpayus. KapTsl 3a110BEIHBIX TEPPUTOPHI HALLIEH CTPaHBI.

Jlabopamopmnule u npakmuueckue padomel AHaIU3 1 OLIEHKA IN100ATBHBIX IKOJIOTHYECKUX
poOJIeM U MyTeH UX PEIICHHUS.

Ocnognvie nonamusa. OxpaHa 1pupoAbl. PanuoHanbHOE  MPHUPOAOIOJIB30BAaHUE.

CeBoo6opoT. 3anoBeaHuK. 3aka3Huk. HanmonanbHelil napk. KpacHast kaura.

Pe3epBHoe Bpems -1 yac

Ka.ueﬂ)]apno — TEMATHYCCKOC IIVIAHUPOBAHUE

Pazngen 1 «BU» (64 uaca)

1 Hcropust sBosmoniioHHbBIX uaei. Kpearmpyonnsm u tpancopmMusm.

2 Pa3BuTHE SBONIOIMOHHBIX MPEICTABICHUN B JOJJAPBUHOBCKUI IEPUO/I.
PaGote! JInunnes.

3 YdeHue o rpaJanin KUBBIX OPTaHU3MOB

4 3akonsl Jlamapka. [IpencraBnenue Jlamapka 00 N3MEHYHBOCTH.

5 OBOJIIOLIMOHHHAS Teopus Jlamapka.

6 3nauenue Teopun Jlamapka. [lonsitue o Heonamapkusme U €ro
MIPEICTABUTEIISX.

7 [IpeanocklIKi BOSHUKHOBEHHS JapBUHU3MA

8 OodoniionHHast Teopust lapsuna. Mtoru sxenenunmm

9 VYuenne JlapBrHa 00 N3MEHYNBOCTH

10 VYyenue JlapBrHa 00 HCKYCCTBEHHOM OTOOpE

11 VYyenue JlapBrHa 0 €CTECTBEHHOM O0TOOpE

12 CuHTeTHYeCKast TEOpHsI SBOJIOIIH

13 Bug. Ero kpurepun. JIP «A3yyeHue Kpurepues BUIa» JIp Nel

14 [Momynsityst Kak CTPYKTypHasi AMHHIIA BUJA

15 [Momynsinust Kak eIMHUIIA YBOJIIOIMH

16 DBOJIIOLIMOHHBIE (DaKTOPHI

17 Myrauuun

17 ®dopmbl 0TOOpa

18 Ananranuu opraHu3MoB Kak pe3yiabTat aeictsus E.O.
Mopdosoruueckue U NoBeJCHUYECKUE aJaTallluH

19 bruoxumuueckue 1 (pU3MOIOrHYeCKUe alalTaluu

20 JIp «BoisiBiieHne MOP(}OJI0rHYecKHX ajanTaluii Ha puMepe JIpNe3
pacTeHuin»

21 Bunoobpas3oBanue Kak pe3ynbTaT YBOJIIOLHH.




22

[TpuHIUIEI KI1acCUpUKAIA OPTaHU3MOB

23 JIMBepreHIus ¥ KOHBEPT CHITHS

24 Hamnpasnenus u mytu 3Bosronud. [1yTi mocTmkeHus: OnoI0THIecKoro
nporpecca

25 Apomopdo3bl U uae0aIanTaluy y PACTCHUN -2

26

27 Apomopdo3bl 1 HeoaanTauy y >KUBOTHBIX -2

28

29 Oco0EHHOCTH CTPOCHUS KaK Pe3yJIbTaT IBOJIFOIHH

30 JlokazaTenbCcTBa HBOJIIOIMH OPTaHUYECKOT0 MUpa: IUTOJIOTHYECKHE U
MOJIEKYJISIPHO —OMOJIOTHUCKHE

31 CpaBHUTENIBHO — aHATOMUYECKHUE U MTAJIEOHTOJIOTUYECKHE
JI0Ka3aTeJIbCTBA

32 DMOpuooruueckue u ouoreorpaduyeckue

33 I'unote3sl U TEOPUM BO3HUKHOBEHUS! )KU3HU HA 3eMJIe

34 I'unoTe3sl U TEOPUU PA3BUTHUS )KU3HU

35

36 XUMHUYECKUH dTan pa3BUTHS KU3HU

37

38 Bronorndeckuii 3Tan pa3BUTHS KU3HU

39

40 PazBuTune %u3HU B apXEHUCKYIO U POTEPOZOUCKYIO IPbI

41 Apomoph 036l apXeHCKOM U TPOTEPO30HCKOMN AP

42 Pa3BuTHE )KU3HH B MAJIE030HCKYIO 3Py

43 Apomopdo3bl aneo30ickoit 3pbl

44 PasBuTHe )U3HU B ME3030MCKYIO U KAHHO30MCKYIO JpBI

45 ApomMop}03b1 ME3030s1 B KAITHO3051

46 Pa3Butre %u3HM B KaWHO30MCKYIO 3py

47 Apomopdo3bl KaitHO305

48 AHTpOIIOTEHE3 M €T0 JABIKYIIHE CHIIBI

49 [ToBTOpenmne Matepuana 1o TeMe «Pa3BUTHE KU3HU HA 3eMIIC)

50 [pencraBneHns 0 MPOUCXOKICHUN YEJI0BEKa

51 JlokazaTenbCcTBa )KUBOTHOTO MPOUCXOXKICHUS YeTIOBEKa

52 [TonosxeHne yenoBeka B CUCTEME OPraHU4YeCKOro MUpa

53 CXOJCTBO M OTIIMYMS Y€JIOBEKa OT )KUBOTHBIX

54 OCHOBHBIE CTaJIU1 AaHTPONOTeHE3a

55 Posb conmanbHbIX (haKTOPOB B CTAHOBJICHHH Y€JIOBEKA

56 Pachl

S7 [ToBTOpeHME TEMBI « IBOTIOLUS YETIOBEKA)

58

59

60

61

62

63

64

Pazgen 2 OIKOCUCTEMA (32 yaca)

65 DKkoJiorus. 3ajauu YK0JIOTUU

66 Opranusm u cpena

67 DKoJoru4yeckue GakTopsl Cpeibl




68

[Tpsimoe u KOCBEeHHOE BIHsIHUE (PAKTOPOB HA OPTaHU3M

69 ®dakTopsl Cpeabl OOUTAHKS M MPUCTIOCOOJICHUS K HIUM JKUBBIX
OpPraHUu3MOB.

70 Brausinue ¢pakTopoB Ha OpraHU3MbI

71 TennoKpOBHbIE U XOJI0JHOKPOBHBIE OPTaHU3MBbI

72 CBeTo100MBbIe, TCHEBBIHOCIIMBEIE U TEHEIIOOMBBIC PACTEHUS

73 bruotnyeckue hakTopsl.

74 [To3uTnBHBIE OTHOLICHHUS

75 AHTHOMOTHYECKHE OTHOLICHUS : XUIITHUYECTBO, TaPa3UTH3M,
KOHKYPEHIIHSI.

76 Helitpanbabie OTHOLICHUS

77 CtpyKTypa SKOCUCTEMBI. EcTecTBEeHHBIC COOOIIEeCTBA OPTraHU3MOB

78 BroreHo3s! 1 OMOTEOIEHO3HI

79 [ponyKiwst ¥ mapaMeTpbl IKOCUCTEMBI

80 Kmnmartndeckue, reorpadudeckne U MOYBEHHBIE TTApAMETPHI
H9KOCHCTEMBI.

81 [Mumessie cBsa3u. Llenu nutanus u cetu nutanus. JIP « CocraBienue
nene NUTAHUA»

82 Kpyrosopor BemiectB B 3xocucteme JIP «CocraBiienne cxem
KPYTrOBOpPOTAa BeleCTB»

83 Y CTOWYMBOCTD U JIMHAMHKA YKOCHCTEMBI

84 CMmeHa dKocucTeM

85 ArporieHo3bl. CpaBHUTENBbHAS XapaKTEePUCTUKA €CTECTBEHHOMN U
HCKYCCTBEHHOU 3KOCHCTEM.

86

87

88 Okonornyeckne Hapymenus. MHTpoayknus. Buubl — nmpummenbibl

89 bruocdepa. CoctaB u cTpyKTypa

90 3aKOHOMEPHOCTH CyIIeCTBOBaHMsI OHOChepbl

91 Pouxn sxuBoro Bemniectsa B ouchepe

92 KpyroBopot BojibI 1 yriiepoaa

93 ITocneacTBus X03.A€SITENFHOCTH YeOBeKa. AHTPOMOTeHHBIE (DaKTOPHI

94 Bnusinue uenoBeka Ha 6uocdepy

95 AHTpONOTeHHOE BIMSIHUE HAa aTMOcepy U Tuapocdepy.

96 [Tpupoaubie pecypchl U UX UCHOJIb30BAHUE.

97 [Tpo6aembl parioHAIEHOTO TPUPOAOIOIB30BAHUS

98 OCHOBBI PalIMOHATBHOTO MPHUPOJIOTIONB30BaHMs. MeKIyHapOIHbIE
npupogooxpanuslie opranuzanuu u nporpammsl KOHECKO no oxpane
IPUPO/IBL.

99 Pesepn
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