AHHOTanus K padoydeil nporpamme «O0masi 0uoJiorus» nNpopuIbLHbIN ypoBeHb, 11 kirace

JlanHas mporpamMMa o OMOJIOTMM COCTaBJI€HAa Ha OCHOBE (elepaJbHOI0 KOMIIOHEHTAa TOCYJapCTBEHHOIO CTaHAapTa CpelHero oOmiero
00pa3oBaHMs HAa TPOPHILHOM ypPOBHE.
Kypc Ononoruu Ha nanHoM sTane (mpoduibHbli ypoBeHb 11 kitacc) HampasieH Ha (pOpMUPOBaHHE y yYaIUXCs LIEJOCTHOM CUCTEMbI 3HAaHUH O >KHUBOM
IpUPOJIE Ha TOMYJISIMOHHO-BUIOBOM, YKOCUCTEMHOM U OHMOC(EepHOM YypoBHE, €€ CHCTEMHON OpraHM3allid W 3BOJIIOLMH, BKIIOYACT CBEACHUS 00
O0IIMX 3aKOHOMEPHOCTSX, NPOSBIIAIONMXCSA Ha pa3HbIX YPOBHSAX OpraHM3aluu >KUBOM mpuponsl. CoxepikaHue Kypca OMOJIOIMHM Ha NpOo(UIbHOM
YPOBHE MPHU3BAHO O0ECIICYUTD YUAIIUMCS IOCTaTOUHYIO 0a3y /i mpoaoinkenus oOpasoBanus B BY3e, copMupoBaTh HABBIKM TIOBEICHUS B IPUPOJIE,
IpoBeAeHUs U 0OopMIIEHHs OMOJIOTMUYECKUX UCCIeI0BaHUN, 3HAUUMBIX JUId Oyayliero ouosora.

[Tporpamma paccunTtana Ha 3 4aca 3aHsaTHil B Heneno u 102 gaca B roj, HO ¢ yueToM y4deOHoOro rpaduka s 11 kinacca u cnaueit U”TOroBoi
rOCYJapCTBEHHOI arrecTanuu ObUIM OOBEIMHEHbI TeMbl 00OOIIEHUS M TMOBTOPEHMS 3a CUET PEe3epBHOTO BpeMeHH 10 99 u B rop, 34 B HEZIENIO
coryacHo yueOHoro rpaduky Ha 20-21 ydeOHbIi rog.3a OCHOBY B3sTa aBTOpCKas mporpamma noj peaakuueir A.B. Tepemosa, P.A. IlerpocoBoii. B
XOZIe  HalWCaHWsl MPOrpaMMbl YUUTHIBAIMCH COBPEMEHHBIE JOCTHXKEHHUS OHOJOIMM, KOTOpble HE OBUIM IOJHOCTbIO OTPAXEHbl B aBTOPCKON
porpaMMax, MCHOJb3yeMbIX 3a ocHoBY (mpmi. 1). IIpemomaBanue Ha mpodwmibHOM ypoBHe Bl Kilacce BO3MOXHO 3a CYET COTPYAHHUYECTBA C
nabopatopusmu BHUMCCOK.Pabouas nporpaMma MOXKET ObITh peaJu30BaHa BO BpeMs TUCTAHIIMOHHOI'O OO0pa30BaHMsI C MOMOIIBIO AJIEKTPOHHBIX
oOpa3zoBarenbHBIX pecypcoB. Dopma 00yueHHs OvHAS (AUCTAHIIMOHHAS).

Ienu 6uonornveckoro oobpazoanus B 10-11 kimaccax GopMyIupyroTcst Ha HECKOJIBKUX YPOBHSX.
['moGanbHBIe TETH ONPENeNIOTCS COIHATbHBIMU TPEOOBAHUSMHU B CBSI3M C M3MEHEHHEM COIMAIBHON CUTyallMd pa3BUTHUS (yBETHUCHHE
noJry4aeMoil nH(popMaIK U3 PA3TUUYHBIX HICTOUHUKOB).
Commanmsanus o0yJaromuxcs, KOoTopas 00eCneunBacT yCBOSHHE HOPM, TPABWIJI TOBEJCHHUS, IIEHHOCTEH NMpHU 3HAKOMCTBE C MHPOM
OKpY’KaroIien Ipupobl.
v' TIpuoGuieHue K MO3HABATENBHON KYJIbTYPE, HAKOIUIEHHOM 00IIIECTBOM B cepe OHOIIOrHUECKON HAYKH.
v' Pa3BuTHE MO3HABATEIBHBIX KAYECTB IMYHOCTH M MO3HABATEILHOTO HHTEpECa K JaJbHEHIIEMY H3YUCHHIO OHOIIOTHYECKUX HAYK.
v OBJajieHHe OCHOBHBIMH Y4eOHO- MIO3HABATELHBIMU | IIEHHOCTHO-CMBICTIOBBIMH KOMIIETEHIIUSIMH.
v DopMHUpOBaHHE SKOJOTHIECKOTO CO3HAHUS U GEPEKHOTO OTHOIICHUS K MPUPOJIE.
MeTanpenMeTmﬂe CBA3H M MPEEMCTBCHHOCTb
W3yueHre JaHHOTO Kypca TECHO CBS3aHO C TAKUMH TUCIMIUIMHAME, KaK (DU3HKa, XUMUS, reorpadusi, SKOJIOTHUSI.
Metoguyecknii 0J10K:

[Tpu peanu3anuu NporpaMmsbl UCTIONB3YIOTCS 3JE€MEHThI TEXHOJIOTHIA:

- JUYHOCTHO-OPUEHTHPOBAHHOTO OOYYECHHS, HANpPABJICHHOTO Ha TEpPeBOJ OOy4YeHHs Ha CyOBEKTHBHYIO OCHOBY C YCTaHOBKOW Ha CaMOpa3BHUTHE
JIMYHOCTH;

- pa3BHBAMOIIETO OOYYEHUS, B OCHOBE KOTOPOTO JIGKHT CIIOCO0 OOydeHWUsI, HampaBJIeHHBI Ha BKIIOUEHHE BHYTPEHHUX MEXaHH3MOB JIMYHOCTHOTO
Pa3BUTHSI LIKOJIHHUKOB;



- OOBSICHUTENBHO-UJUTFOCTPATUBHOTO O0YYEHHsI, CYyTh KOTOPOIO0 B MH(POPMHUPOBAHUY, MPOCBEIICHUN YYAIIUXCS U OPraHU3allUd UX PENpOayKTUBHOM
JESTEIBHOCTH C IIEJIbI0 BBIPAOOTKU KaK 00IIeyueOHbIX, TaK U CHIEHUANbHBIX (IPEIMETHBIX ) 3HAHUH;

- (hopmupoBaHus y4eOHOM AESATENbHOCTH HIKOJBLHUKOB, KOTOpAasl HaIpaBlieHA Ha MPUOOpETEeHUE 3HAHHM C MOMOIIBI0 pelieHusl y4eOHbIX 3ajad. B
Hayvaje ypoka Kiaccy Impeylaralorcs yd4eOHbIE 3aJjaud, KOTOpPbIe PEIIaloTCs M0 XOAy YpPOKa, B KOHIIE YpOKa, COTJIACHO 3THUM 3ajadam, HpOBOJUTCS
JIMarHOCTUPYIOIasl POBEPKA PE3yIbTATOB YCBOCHHSI C TOMOUIBIO TECTOB, IBPUCTUYECKON Oecellbl ¢ MOIBEIEHUEM UTOTOB YPOKa;

- IPOEKTHON JEATENIbHOCTH, TJE€ LIKOJBHUKH Y4YaTCsi OLEHUBAaTh U IPOTHO3UPOBATH IIOJIOKUTENBHBIE U OTPHULATEIbHBIE M3MEHEHUS MPHUPOIHBIX
00BEKTOB MOJ] BO3/CHCTBUEM YETIOBEKA;

- mudGepeHIMPOBAaHHOTO 00Y4eHUs, TJe YJallhecs Kiacca JeNsATCs Ha YCIOBHBIE TPYIIBI C YIYETOM TUIIOJIOTHYECKUX OCOOCHHOCTEH MIKOJIHHHUKOB.
[Tpu popMupoBaHUU TPYNN YUUTHIBAIOTCS JUUYHOCTHOE OTHOIICHHUE HIKOJILHUKOB K y4€0e, CTeneHb 00y4eHHOCTH, 00y4aeMOCTH, HHTEPEC K U3YUCHHIO
IpeaMeTa, K JINYHOCTH YUUTENs;

- y4eOHO-UTPOBOW JAEATEITLHOCTH, KOTOpas AAET MOJOXKUTENbHBIN pe3yabTaT MpH YCIOBUU €€ CephE3HOM MOATOTOBKH, KOT/Ia aKTUBEH M YYCHHUK H
yunutenb. Ocoboe 3HaYeHHE MMEET XOPOUIO pa3pabOoTaHHBIA CLIEHApUil UIphl, rie 4ETKO 00O3HAueHbl yyeOHbIE 3a/adyM, Kaxaas MO3ULMS UIPHI,
0003HaYEHBI BO3MOKHBIE METOINYECKUE MPUEMBI BHIXOJ[A U3 CIIOKHOM CUTYyallMH, CIUIAHUPOBAHBI CIIOCOOBI OIEHKU PE3YJIbTaTOB.

- TEXHOJIOTUsl MpobJeMHOro noaxona. Takke MpH peav3allMd MIPOrpaMMbl MCIIONB30BAIM U TPAAULIMOHHBIE TEXHOJIOIMH, TaKU€ KaK TEXHOJIOTHS
dbopMupoBanus MpuEMOB yueOHOM pabOThl, U3J0KEHHAs B BUJI€ TPABUII, AITOPUTMOB, 00pa310B, IJIAHOB OMUCAHUH U XapaKTePUCTUKH 0OBEKTOB.

- JIeATEIbHOCTHBIM MOAXO0A. Yyaliuecs B Ipolecce 00ydeHMsl ydarcs MCIOIb30BaTh IOJYyYEHHbIE 3HAHUSI B IPOLECCE BBINOJIHEHUS KOHKPETHBIX
3aJlaHuM, CBSI3aHHBIX C [TOBCEIHEBHBIM OIBITOM IIKOJIbHHUKA U APYruX Jojel. Pemenne npoOaeMHBIX TBOPUECKHX 3a/1ad — TJIaBHBIN coco0 U3ydeHHs
npenMera. Yyamuecs JOJDKHBI pa300paTbes ¢ MaTepUaioM TeMbI, MOATOTOBUBIINCH MCIOJIB30BaTh 3TOT TEKCT JUIsl MOMCKAa OTBETOB Ha 3aaayu. [lpu
3TOM Ba)KHEHIINE U HEOOXOAUMBIE /IS )KU3HU YeIOBeKa 3HAHHsI 3alIOMHHAIOTCS HE yTEM MX BbIyYHMBAHMS, a ITyTEM UX MHOTOKPAaTHOTO YIIOTPEOICHUS
JUIS pellieHus 3a]a4 ¢ UCTOJIb30BaHUEM 3TUX 3HAHMM.

[Ipu peanuzamMu MOporpamMMbl HCIOJIB3YIOTCS TMPAKTHYECKH BCE METOAbl OpraHu3alid  yuyeOHO-TIO3HABATEIbHOW  JEesTEeIbHOCTH,
KJIAaCCU(UIUPYIOLINECS O XapaKTepy MO3HABaTENbHOM AEATEIbHOCTU LIKOJIBHUKOB (OOBSICHUTENbHO-UUIIOCTPATUBHBINA, PENPOAYKTUBHBIN, METOA
POOJIEMHOT0 M3JI0’KEHUS, YACTUYHO-TIOMCKOBBIH). [10 McTouHMKaM 3HaHMH (CIIOBECHBIE, HATJIAIHBIE, TPAKTUUYECKHUE); IO JIOTUKE PACKPBITUS y4eOHOTO
MaTepuaia (MHIYKTUBHBIE U I€JyKTUBHBIE) U 110 CTETIEHNU CaMOCTOSITEIbHOCTH YYalIUXCH.

[Tpu peanuzanuu JaHHON pabodel yueOHON MpOrpaMMbl MPUMEHSETCS KAACCHO — ypouHas cuctema obydeHus. Takum oOpa3oM, OCHOBHOM
(dhopmoii opranuzaiuu yaeoHOro mpoliecca sBisercst ypok. Kpome ypoka, HCTONb3yeTcs psiJl APYTUX OpraHU3aIllMOHHBIX (OpM 00yUeHUs:

e JIEKLUU;

® CEMHUHapbl

e J1a00paTOPHO-TIPAKTUYECKHE 3aHATHS;
® DKCKypCUHU

[IpencraBnennas B pabodeil mporpamme MOCIEAOBATEIBLHOCTh TPEOOBAHHMA K Ka)XJIOMY YPOKY COOTBETCTBYET YCIOXHEHHIO MPOBEPSIEMBIX BHIIOB
NeSITENIbHOCTH.

Jliis mpuoOpeTeHus: MPakTUYECKUX HABBIKOB U TOBBIIIEHUSI YPOBHS 3HAHUW B pabOuyi0 MPOrpaMMy BKIIFOUEHBI JJAOOpATOpPHBIC U MPaKTUUYECKUE
pabotel, mpenycMmoTpenHble [IpumepHoit mporpammoii. [Ipu BeIMOTHEHWH Ta0OPaTOPHOW pPaOOTHI HM3YYAlOTCS JKUBBIE OHMOJOTHYECKHE OOBEKTHI,



MUKpOIIpenaparsl, repbapuu, KOJUIEKIMU U T.J. BpIolHEeHHe NpakTHYeCKOl paboThl HalpaBiIeHO Ha (GOpMUPOBaHUE OOIIEYydeOHBIXYMEHHUH, a TaKxkKe
YMEHUH yueOHO-1103HABATEILHON AEATEILHOCTH.
Cucmema Konmponsa3za ypoBHEM Y4E€OHbBIX TOCTHIKEHUH ydallluxcs B IPOLECCe peau3aluy JaHHON paboueil yueOHOM mporpaMMbl BKIKOYAET pa3HbIe
(opMBI KOHTPOJIS: TEKYIIUH, TPOMEKYTOUHBIN, UTOTOBBII; PENPOAYKTHBHBIN M MPOAYKTHBHBIN, CAMOCTOSITEIILHBIE U KOHTPOJIbHBIE pabOThI, a TAKKE
3alIUTy OPOEKTOB. JlJI1 KOHTPOJIA U KOPPEKLUHU 3HAHUI OyAyT HCIOJIb30BAaThCSl METO/bI YCTHOTO, MMUCBMEHHOTO0, JJAOOPATOPHOI0, KOMIIBIOTEPHOTO
KoHTpoJs. [Ipy opranu3anuy TEKyIero ¥ TeMaTHYeCKOTr0 KOHTPOJIS 3HAHUM ydalluXcs MCHOJB3YIOTCS 3aJaHusl B TECTOBOW (hopMe pa3HOrO THMA U
YPOBHS CIIOKHOCTH, aHaJIOTU4YHbIE 3a1anusm EI'D.

Jlanubie GOpMBI, METO/IbI, BHJIBI O0YUYCHHS UCTIONB3YIOTCS COTIACHO MHAMBHIYyaIbHON TEXHOJIOTUH YUMTEIs M HAIpPaBICHHOCTH Kiacca. Bee 310
IIO3BOJISIET YYUTENIO BAPbUPOBATH TUIIBI YPOKOB, METOANYECKHUE IPUEMBI.
PesynbTaThl OcCBOCHUS Kypca OMOJIOTHH:
JInunocTHbIe pe3yabTaThl: 1. [IpU3HaHue BBICOKOM LIEGHHOCTH JKU3HU BO BCeX €€ MPOSBICHUAX, peau3alys IporpaMMbl 310pOBOI0 00pa3a KHU3HH.
2.peanu3alys 3STHYECKUX YCTAHOBOK K OMOJIOTMYECKUM OTKPBITUSAM, UCCIEA0BAHUSAM U UX PE3YIbTaTaM.
3.CpopMHpOBaHHOCTh NO3HABATEJILHBIX MOTUBOB B 00JACTH IMOJIyYEHHMs HOBBIX 3HAHUM MO OMOJOrMH, IPU pealu3aluu cBoell mpodeccroHaIbHON
NESITEIbHOCTH U JAESITEIbHOCTU B OBITY JUISl COXPAaHEHUSI COOCTBEHHOTO 3/I0POBbSl U IKOJIOTHYECKON O€30I1aCHOCTH.
MetanpeamerHslie pe3yabTaThl:1. OB1ageHNne 3J€MEHTaMH IPOEKTHO-UCCIIE0BATENIbCKOM AesaTenbHOCTH.2. CHOpMUPOBAHHOCTE YMEHUN paboThI €
Pa3IMYHBIMU UCTOYHUKAMU TTOJTYUEHHsI OMOIOTUYECKON MH(OPMAIMK M CIIOCOOHOCTH K MPeo0pa3oBaHUi0 WHPOPMALIUK U3 OJHOTO BUAA B IPYTOi.3.
CriocoOHOCTh aHaAM3UPOBaTh M MPOTHO3UPOBATh MOCJIEACTBUS CBOMX ACHCTBUI NpH MOCTYNKaxX IO OTHOLICHUIO K OKpY)KarolLleil cpene, cBoeMy
3I0pOBBIO U 3/I0POBBIO OKYpiKarolux.4. YMeHHE aJeKBATHO HCIOJIb30BaTh PEUEBbIE CpPEACTBA JIl TUCKYCCHUM M apryMEHTallMM CBOEW IMO3UIUH,
CpPaBHMBATh pa3HbI€ TOUKH 3PEHUS U OTCTAaUBATh CBOIO IO3ULIUIO.
IIpeameTHbIe pe3ybTaThl HA IPOGUILHOM YpoBHe: 1.B nosHaBaTenbHOM cepe.
xapaxmepucmuxa (KJIETOYHOM, XpOMOCOMHOW Teopuil. DBomonnoHHoN Teopuu Y.JlapBuHa; 3akoHOB (I'.MeHpens, CLEIIEHHOTO HacleIOBaHUS
T.Moprana, TOMOJIOTHYECKHUX PSJIOB HacaeACTBeHHOM n3MeHnunBoctu H.W. BaBuiiosa, 3apoapiiiieBoro cxoctea Mrosuiepa u ['ekkensi);
Buioenenue cywecmsennvix npuznaxkoé cmpoenus (KJIETKH: CTPOCHHE M XMMHUYECKHI cOocTaB, T€HOB, XPOMOCOM, JKEHCKUX M MYKCKHUX raMeT, KJIE€TOK
MPOKApUOT W 3YKApPHOT, OAHOKIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, ASKOCHCTEM, Ouocgepbl) OUOJOTMYECKUX MPOLECCOB U SIBICHUN
(popmupoBanue NPUCHOCOOIEHHOCTH, OOpa30BaHHE BHUJOB, JAEHCTBHE €CTECTBEHHOIO U MCKYCCTBEHHOIO OTOOpa, KpPYroBOPOT BEIECTB U
MIPEBPALICHNS SHEPTUU B IKOCHCTEMaxX U Ouocdepe).
Obvsacuenue poay OUOIOTUYECKUX TEOPUH, HJiel, TunoTe3, uaei B GOpMHUPOBAHUN €CTECTBEHHOHAYYHOH KapTUHBI MUPA U HAYYHOTO MHPOBO33pEHMUS,
OTPUIATENILHOTO BIUSHUS TOKCHYECKUX BEIIECTB HAa 3apOJbIIl YEJIOBEeKa, HKOJIOTMYECKHX (PAKTOPOB HA OpPraHU3Mbl, HPUYUH HBOJIIOLHH,
U3MEHSIEMOCTH BU/I0B, YCTOMYNBOCTH U CMEHBI SKOCUCTEM,;
2. B IeHHOCTHO-OpUEHTHPOBAHHOM c(epe.
Ananuz u oyenxa pasNIUYHBIX THIOTE3 MPOMCXOXKIEHHUS >KU3HH M 4YeJOBEKa, IJOOAJbHBIX HKOJOTHYECKHUX MpoOieM U MyTedl HX peleHus,
OuoI0rnuYeckor HHPOpMAINH, ITOJIy4aeMOi U3 pa3IuYHbIX HCTOUHUKOB.
3. B cepe TpyaoBoii 1eATEJIbHOCTH:



OnnazieHHe yMEHUSIMM M HaBbIKAMHU IIOCTAHOBKM OMOJIOTMUECKUX 3KCIIEPUMEHTOB U OOBACHEHMs MX pe3ynbTaToB. OcBOeHHE NPUEMOB I'PAMOTHOIO
odopmIIeHUs Pe3yabTATOB OMOIOTUIESCKUX UCCIICTOBAHMIA.

4. B chepe puznueckoii 1esTeIbHOCTH:

ObocHoBaHMe U COOIIOACHNE NPAaBWII TMOBEACHUS B OKPYKAIOLIEH cpene, Mep Mpo(UIAKTHKH PacHpOCTPAHEHUSI BUPYCHBIX 3a00JIeBaHMMA, BPEIHBIX
IIPUBBIYEK.

Kpatkoe coneprkanue Kypca:

buonorus xak Hayka. bruonoruueckue JUCHUILIMHBL, UX CBSI3U C IPYTMMH HayKaMu. EMuHCTBO 1BOro. OCHOBHBIE CBOMCTBA JKUBBIX OPraHU3MOB.
YpOoBHU OpraHu3alyy )KUBOW MaTepuu. MeTo bl IO3HAHUS KUBOU IIPUPOJIBI.

Bo3HukHOBeHHE U pa3BUTHE IBOJTIOLMOHHON 0M010rMH . BO3HUKHOBEHUE U Pa3BUTHE IBOJIOLMOHHBIX HIEH. DBOIIOLUOHHAS TEOPHUS
K. b. Jlamapka. XKuzns u Tpyast Y. JlapBuna. OCHOBHBIE IPUHIIUIIBI 3BOJIIOLHMOHHON Teopun [lapBuHa. @opMUpOBaHUE CUHTETUYECKONW TEOPUU
sBomorun. Pabotsl C. C. YerBepukosa u U. U. lImaneraysena. [laneonronorudeckue, Ouoreorpapuueckue, CpaBHUTEIbHO-aHATOMUYECKHUE,
HMOPHOIOTUYECKHIE U MOJICKYIISIPHBIE CBHIETEIIHCTBA IBOJIOIIH.
emoncmpayuu

Cxewmpl, Tabauipl 1 poTorpaduu, WUTIOCTPUPYONIHE: (POPMBI COXPAaHHOCTH HCKOMAEMbIX PACTCHUI U )KUBOTHBIX; aTAaBU3MBI U PyJIUMEHTHI,
aHAJIOTUYHBIE U TOMOJIOTUYHBIE OPTaHbI; 10KA3aTEIbCTBA 3BOJIIOLUN OPraHNnYecKoro Mupa. [laneonronornueckrue KOJIEKINN.

Mexanu3mbl 3BoJiouU.  [lonynsmnus — 3yemMeHTapHasi €IMHULA 3BOJIONMA. BHYTpUBUI0BAast ”3MEHYMBOCTD. [ €HETHYECKAs CTPYKTypa
MOMYJSIIKKA. YpaBHeHHE U 3aKoH Xapau — BaiinOepra. MyTanuu Kak MICTOUHUK T€HETHYECKON H3MEHYUBOCTH nonysaiuid. CiiydaifHble MpoIecChl B
nonymsinusx. pei¢ renos. [lonynsunonnsie BosiHbl. bopb0a 3a cymiectBoBanue. EcTecTBeHHBIN 0TOOpP — HaNpaBIsOLUN (GaKTOp IBOJIOLUH.
®opmel ectecTBeHHOr0 0TOOpa. ITos0B0OI 0TOOP. AanTaius — pe3yabTaT €CTEeCTBEHHOT0 0TO0pa. Murpanuu kak (pakTop 3BOIIOIHH.

[Tonstue Buna. Kpurepun suaa. Ilytu BugoodpazoBanus. AJjonarpuueckoe U CHMIIaTpUUECKOe BU1000pa3oBaHUe.

MHuKpo- 1 Makpo3BOIIONMA. | eHeTHYecKre U OHTOr€HEeTHUECKUE OCHOBBI ABoJtoIK. Hanpasienus sBomtoruu. Apomopdo3, uauoagantanus u
oOutast nerenepanus. J{ueprenuus, KOHBEpreHys U napauienusm. buonornueckuit nporpecc. EnquHoe apeBo kU3HU — pe3ysibTaT 3BOJIOLUH.

. Bo3HuKHOBeHue U pa3BuTHE KM3HH HA 3emire. CymHOCTb Xu3HU. Onpenenenns KuBoro. ['unore3sl BO3SHUKHOBEHUS kU3HU. OnbiTel @. Penu u
JI. Tlactepa. CoBpeMeHHBIE TTPEACTABICHHS O BOSHUKHOBEHHUH JKU3HH.

ATmocdepa npeBHel 3emian. AOMOTeHHBIN CUHTE3 OpraHndeckux BemiecTB. O6pazoBaHue u 3Bomonus 6unononumepon. Pois [IHK u PHK B
o0pa30BaHUM CUCTEM C 00paTHOM cBsI3bl0. OOpazoBaHue U 3BONIONMS Ononornyeckux MmemOpan. O6pa3oBaHue NEPBUYUHBIX T€TEPOTPODOB.

N3zyuenne ucropun 3emiu. [laneontonorus. Metoasl reoxpoHonoruu. M3menenue kiumara Ha 3emie. peiid koHTHHEHTOB. Pa3BuTHe )KU3HU B
KkpunTo3zoe. CumbnoTnyeckas Teopusi 00pa3oBaHus sykapuoT. Bemblnika pasHooOpa3us KUBOTHBIX B KOHIIE MMPOTEPo30s. Pa3BuTHe opraHn4eckoro
MHupa B naneosoe. Pazsurue xxu3Hu B Me3030€. Pa3BuTue KU3HU B KaTHO30€.

Bo3HukHOBeHUHE U pa3BUTHE YeI0BeKa — aHTPoOINoreHes MecTo yenoBeka B cucTeMe KUBOro Mupa. CpaBHUTEIHHO-MOP(HOIOTHYECKHE,
3TOJIOTMYECKHE, IIUTOI€HETUYECKHE U MOJIEKYIISIPHO-OMOIOTUYeCKHEe JOKa3aTeIbCTBA POJICTBA YeNIOBEKa U 4eJIOBEKOOOPa3HbIX 00E€3bsH.

[TaneoHTONOrMYECKHE TaHHBIE O MPOUCXOKIECHUH U 3BOJIIOLIMY MPEIKOB YenoBeKka. ABcrpanonureku. Ilepseie npencrasurenn pona Homo.
Heanpnepranbckuil uenoek. MecTo HeaHAEpPTAJIBLIEB B ABOJIIOLIMY YeJI0BEeKAa. KpOMaHbOHIBL.

buonoruueckue akropsl 3BostonKK yenoBeka. CounanbHble (PaKTOPHI 3BOJIIOIUH YeJI0BEKa — MBILUIEHUE, pedb, OpYAUIHAS NesSTeNIbHOCTh. Poib



COLIMAJILHOM cpelibl B POPMUPOBAHUY YETIOBEUECKUX UHAUBHUIYYMOB. COOTHOILIEHHE OMOIOTHYECKUX U COLIMANIbHBIX (DaKTOPOB B HBOJIIOIIMH YEJIOBEKA.
Yenoeueckue pacel. Ponb u3omsiiuu u apetida reHoB B POPMUPOBAHUN PACOBBIX MPU3HAKOB. KpUTHKA paCHCTCKUX TEOPHIA.
Cenexkuus u Ouorexnosorusi.  Cenexkuus Kak Ipolecc U Kak Hayka. OjoMalllHMBaHUE KAaK NEPBBIN dTall celneKUuu. L{eHTphl MpOUCXOXKACHUS
KYJIbTYPHBIX pacTeHU. [IponcxoxaeHne qoOMalIHuX KUBOTHBIX U LIEHTPBI UX OJOMAalTHUBAHUS.
HckyccTBeHHBIM 0TOOP. MacCOBBIM M MHAUBUAYAIBHBIH OTOOP.
SIBiIeHME TeTEPO3UCa U €r0 NIPUMEHEHUE B CEJIEKUUH. VIcnonb30BaHME HUTOILIA3MAaTUYECKON MY>KCKOU CTEpHIIbHOCTH. [losmmruionins u
OTJalIeHHas THOpUAU3AIMS B CEIEKIIUU PaCTeHUIM. DKCIIepUMEHTAIbHbBII MyTareHes U ero 3Ha4yeHue B CEICKIUH.
Knerounas nHkeHepus U KIIETOYHAs celleKUuus. XpOMOCOMHas MHKeHepUs. [[puMeHeHne reHHOW HH)KEHEPUU B CEJICKLIMH.
KpynnomacmrabHasi cenekuust )KuBOTHBIX.
VYcnexu cenexkuun.
OPI'AHUM3MBbI B OKOJIOI'MYECKUX CUCTEMAX.
Opranusmsl 1 OKpy:Kawmas cpeaa BzauMooTHoIIEHUS! OpraHu3Ma U cpejibl. DKOJIOrnyeckue pakTopbl. 3aKOH TOJIEPAHTHOCTH.
[Tpucnocobnennocts. [lomynsius kak npupoanas cuctema. CTpykTypa nomynauuid. Jlunamuka nonyssiuil. )KusHennsle crpateruu. Bua kak
crcTeMa Momyisauuid. DKojorudeckas Huma. JKuzHeHabie popMel.
CoobuecTBa u 3kocucTeMbl. CooO11ecTBO, 3K0ocHcTeMa, OnorieHo3. KoMIoHeHThI 3kocucTeMbl. DHEepreTudeckue cBsi3u. Tpoduueckue ceTu.
[TpaBuiI0 3KOIOTHUECKON THpaMuIbl. MeXBUIOBBIE U MEKIOMYJISIIHOHHBIC B3aUMOJICHCTBUS B 3KOocucTeMax. KOHKypeHIus, CHMOHO03, allbTPYH3M.
[IpocTpancTBeHHas CTpyKTypa coobiiecTB. J(unamuka skocuctem. Ctaguu pa3BuTHs 3kocucTeMbl. Cykiieccusi. Y CTOHYMBOCTh DKOCHCTEM.
3emiieIeNIbYeCKrue IKOCUCTEMBI.
Bbuocpepa.  buochepa. Yuenue B. . Bepnanckoro o 6uocdepe. buomsl. JKuoe BemecTBo u OMoreoxumMuyeckiue KpyroBopoTsl B Ouocgepe.
buocdepa n yenosek. I'106anbHbIE aHTPONIOreHHBIE U3MEHEHUsI B Onocdepe. [Ipodbrema ycToiiunBoro pa3BuTHs Onocdepsl.
Buosiornueckue ocHOBBI 0XpaHbl NpupoAbl.  CoxpaHeHHE U NoAJepkKaHue ONOIOTHYecKOro pasHooOpasus. [IpuurHbI BBIMUpaHUs BUJOB U
nonyssinuii. Coxpanenue reHodonaa u peuaTpoaykius. CoxpaneHue sxkocucteM. bruosornueckuiit MOHUTOPUHT ¥ OMOWHIUKAIIHS.
TPEBOBAHUA K YPOBHIO 11OJI' OTOBKH BbIIITYCKHUKOB

B pe3ynbrate u3zyueHus 6M0JI0rMu Ha NpO(QUILHOM YPOBHE yJallluecs JOKHbI

3HATh:

OCHOGHbIE NOJ10HCEHUA ONOIOTUYECKUX TEOPUH (KJIETOUHAs TEOPHS; XPOMOCOMHAs TEOPUs HACJIEICTBEHHOCTH; CHHTETHUECKask TEOPUS IBOJIOLINN;
TEOpHsl aHTPOIOTreHe3a); yueHul (0 MyTax U HanpasieHusx sBontonun; H. . BaBunoa o neHTpax MHOrooOpas3ust ¥ MPOUCXO0KIACHUS KYIbTYPHBIX
pactenuii; B. U. Bepranckoro o 6uocdepe);

cywinocms 3axonoe (I'. Mennens; cuenneHHoro HacienoBanust T. Moprana; roMOJIOTHUECKUX PSAJIOB HACIEICTBEHHON U3MEHUNBOCTH;
3apoJIbIIIEBOTO CXO/ACTBA; Xapau — BaiinOepra); 3akoHoMepHocTel (M3MEHUYUBOCTH; CLIETNIEHHOTO HACJIeI0BaHUs; HAaCIE0BAHUS, CLIETUIEHHOTO C
MI0JIOM; B3aUMOJICHCTBHS T'€HOB U UX HUTOJIOTMYECKUX OCHOB); MPaBMJI (JoMuHUpoBaHus I'. MeHens; 2KoJI0rnuecKon
MUpaMH/ibl); MPUHIUIOB PEIUIMKALUY, TPAHCKPUIIIIUHN U TPAHCIISIUHU; THIOTe3 (UUCTOTHI TaMeT, CYIIIHOCTH U MIPOUCXOKIACHUS )KU3HU,
IIPOUCXOXKACHUSI YEIIOBEKA);

UMEHA 6eIUKUX YUeHbIX U X BKIIaJ B JOPMUPOBAHUE COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTUHBI MUDA;



cmpoenue duonozuueckux 00beKmog: KIeTok NpoKapuoT U 3yKapuoT (XUMHUYECKUI COCTaB U CTPOEHHE); TEHOB, XPOMOCOM, KEHCKHX U MY>KCKUX
raMeT; BUPYCOB; ONHOKJIETOYHBIX U MHOTOKJIETOYHEIX OPIaHU3MOB; CTPYKTYPY BHIA U DKOCUCTEM;

CYUIHOCHb OUOSI02UYECKUX NPOUECCO8 U ABIeHUIl: XPAHEHUS, Iepejau U peaau3aluy FeHeTHUecKol nHpopMaLnuu; oOMeHa BEeIEeCTB U
MPEBpalICHUA SHCPIUH B KIICTKEC, (I)OTOCI/IHTe3a U XEMOCHHTC3a, MUTO3a U Meﬁosa; Pa3sBUTHUA T'aMCT Y IIBETKOBBIX paCTeHI/Iﬁ 1 IMMO3BOHOYHBIX
KMBOTHBIX; PA3MHOXEHNUS; OIUIOAOTBOPEHUS Y IIBETKOBBIX PACTEHUH U MO3BOHOYHBIX KUBOTHBIX; HHANBUIYAIILHOTO Pa3BUTHUS OpraHU3Ma
(oHTOTEHe3a); B3aUMOCHCTBUS T'€HOB; HCKYCCTBEHHOT'O, IBUKYIIET0 M CTAOUIM3UPYIONIETO 0TOOpa; Teorpaduyeckoro 1 3K0JI0rn4ecKoro
BUZ000pa30BaHus; BIUSHUS 3JIEMEHTapHBIX (DAKTOPOB 3BOJIIOLIUN HA TEHOPOH/ MOMYJIALUN; (OPMUPOBAHUS MPUCIIOCOOIEHHOCTH K Cpejie 0OUTaHuS;
KpyroBOpOTa BEUIECTB U MPEBPAILEHUS JHEPTHH B IKOCUCTEMax U Ouocdepe; aBotonun onochepsr;

UCNO1b308aHUE COBPEMEHHBIX TOCTH)KEHUI OMOJIOrMH B CENIEKIUU U OMOTEXHOJIOTUHU (TeTepo3uc, NOIUIIIONANS, OTAAJICHHAs THOpUAU3aLus,
TpPAHCTEeHE3);

COBPEMEHHYI0 OUO0102UYECKYI0 MEPMUHOTO0ZUIO U CUMBOTIUKY;

yMeThb:

00bACHAMb POJIb OMOJIOTMYECKUX TEOPUH, UeH, IPUHIIUIIOB, TUIIOTE3 B (POPMUPOBAHUHN COBPEMEHHOMN €CTECTBEHHO-HAyYHOU KapTUHBI MUpa U
HAayYHOI'O MUPOBO33PCHUA; CANHCTBO JKUBOM 1 HEKUBOU npupoabl, pOACTBO KMBBIX OPTraHM3MOB; OTPHULATCIIBHOC BIIMAHUC aJIKOI'OJIsA, HHKOTHHA,
HapKOTHYECKUX BEIIECTB Ha Pa3BUTHE 3apOblllla YEJIOBEKa; BIUSAHNE MyTareéHOB Ha OpraHU3M 4elloBeKa; B3aMMOCBSA3H OPraHU3MOB M OKpY’Karolien
Cpebl; SBOIIOLMIO BUJIOB, YEJIOBEKA, OMOC(hEphl; €MUHCTBO YEIOBEUYECKUX Pac; BO3ZMOYKHBIC IIPUYMHBI HACTIEICTBEHHBIX 3a00JI€BaHN, TEHHBIX U
XPOMOCOMHBIX MyTallui; IPUUUHBI YCTOWYMBOCTH U CMEHBI 3KOCHCTEM; HEOOXOJUMOCTb COXPAaHEHHUsI MHOT00Opa3us BUIOB;

peuwiams OVOJIOTUYECKUE 3a7aUl Pa3HON CI0KHOCTH;

cocmaenams cxempl CKpEIMBaHMs, TyTel MepeHoca BEIIECTB U 3HEPTUH B SKOCUCTEMAaX (L€ MUTaHUs, TUILEBbIE CETH);

ORUCHI6AMb MUKPOTIPETIAPATHI KJIIETOK PACTEHUH 1 )KMBOTHBIX; IPECTABUTENICH Pa3HBIX BHJIOB IO MOP(HOIOTUIECKOMY KPUTEPHIO; SKOCHCTEMBI
arpo’KOCHUCTEMBI CBOEH MECTHOCTH;

6b1A6/15AM b TIPUCTIOCOOJICHHSI OPTAHU3MOB K Cpejie OOUTaHuUsT; apoMOP(O3bI U UAN0AANTALNNN Y PACTCHUHN M JKUBOTHBIX; OTIUYUTEIbHBIC TIPU3HAKA
KHMBOTO (y OTZIEIbHBIX OPTaHU3MOB); AOMOTHYECKHE U OMOTHYECKHE KOMITOHEHTHI SKOCHCTEM; B3aUMOCBS3U OPIraHU3MOB B 9KOCHCTEME; HUCTOUHUKHI
MyTareHoOB B OKpY»Karollei cpezie (KOCBEHHO); aHTPONOT€HHbIE N3MEHEHHUS B 9KOCHCTEMAaX CBOETO PETHOHA;

cpasnueams OUOIOTHUYECKIE OOBEKTHI (KJIETKU PaCTeHUH, )KUBOTHBIX, IPUOOB U OaKTEpUil, SKOCUCTEMBI M arpO3KOCUCTEMBI); IPOILIECCHI U SIBICHUS
(aBTOTpOGHBII U reTepoTPOPHBIN CLIOCOOBI MUTAHUSA; (POTOCUHTE3 U XEMOCUHTE3; MUTO3 U Mei103; 0ECI0I0e 1 MOJI0BOE Pa3MHOKEHUE;
OIJIOZIOTBOPEHHE y IIBETKOBBIX PACTEHHI M MTO3BOHOYHBIX KUBOTHBIX; BHEIIHEE U BHYTPEHHEE OIUIOI0TBOPEHUE; (OPMBI €CTECTBEHHOI'O 0TOOPA;
I/ICK}’CCTB@HHBIﬁ 1 €CTEeCTBEHHBIN 0T60p; CHOCOOBI BI/IJIOO6paSOBaHI/I${; MAakKpO- 1 MUKPOIBOJJIIOIUIO; IIYTH W HAITPABJICHUSA 3B0.]'IIOIII/H/I) " €JIaTh BBIBOJbI
Ha OCHOBE CPAaBHEHMS;

AHAIU3UPOGAMD U OUEHUBAMD PA3ITUYHBIE TUIIOTE3bI TPOUCXOKICHHS KU3HU U YEJIOBEKa; TI100aibHble aHTPOIIOTeHHbIE U3MEHEHUS B Ouocdepe;
ATHYECKHE aCIIEKThl COBPEMEHHBIX MCCIIEJOBaHUI B OMOJIOrMUECKON HayKe;

0CYUWecmenamy camocmoamenbHlil ROUCK 0U0102Uu1ecKOoll UHopmayuu B PA3INYHBIX UCTOYHUKAX (Y4eOHBIX TEKCTaX, CIPABOYHHUKAX, HAYYHO-
MOTMYJISIPHBIX U3JJAHUSAX, KOMIIBIOTEPHBIX 0a3aX, MHTEPHET-pecypcax) U MPUMEHATh €€ B COOCTBEHHBIX HCCIIEIOBAHUSX;

HCII0JIb30BaATh npnoﬁpeTe}mble 3HAHUHA U YMECHUSA B HpaKTquCKOﬁ JEATCJIBbHOCTH U HOBceIlHeBHOﬁ AKU3HU:



U1 TPO(PUIIAKTUKY pa3IUYHbIX 3a00eBaHnil (MHGEKIIMOHHBIX, BPOXKIEHHBIX, HACIEACTBEHHBIX ), 8 TAK)KE HUKOTHUHOBOM, aIKOTOJILHOM U
HapKOTUYECKON 3aBUCUMOCTH; JIJIsl OLIEHKHU OMACHOTO BO3/ICHCTBHS HAa OPTaHU3M YEJIOBEKA PA3TMYHBIX 3arPSI3HEHUN CPEIbl; JUIsl OCYIIECTBICHU S
JUYHBIX JEHCTBUI 10 3aIIMTE OKPYKAIOIIEH CPEJIbl; ISl OLIEHKHU STHUYECKHUX aCleKTOB HEKOTOPBIX UCCIIEIOBAaHUI B 001acTH OMOTEXHOJIOTUU
(KIIOHUpPOBAHUE, UCKYCCTBEHHOE OIIOJJOTBOPEHHUE).

puiaoxenne 1.

CpaBHuTe/IbHAS TA0JMIIA TPOXOXKIEHHUS POTPaAMMbI
11 k1. — 3 u B Henmenmo, 99 U B rox;

Tema Yacel o TeMaTUYECKOMY UYacsl cornmacHo pabodeil mporpaMme
wianuposanuio I'.M. JIpiMmuny
Pazgen lll. DBomronus opranudeckoro mupa (66 1) 67
Bo3HuKHOBEHNE U Pa3BUTHE IBOJTIOIMOHHON OMOJIOTHH 10 10
MexaHU3MBbI PBOJIFOLAN 28 27
Pewenue 3a0au no nonynsiyuonnoil 26010yuu - 1
Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 3eMile 10 12
Bo3HuKHOBEHHE W pa3BUTHE YEIOBEKA - aHTPOIIOTEHE3 10 10
Cenexiust 1 OMOTEXHOIOTHUS 8 8
Paznen IV Opranu3Mel B 9KOJOTHYECKHUX CUCTeMax (36 1) 32
Opranu3Mbl 1 OKpyKaroias cpeia 14 13
Coo0miecTBa 1 IKOCHUCTEMBI 12 12
buocdepa 6
buonorudeckre 0CHOBBI OXpaHbI IPUPOIBI 4
NTOIr'O 102 99







