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IMosicuuTeIbHAS 3aIMCKA

PabGouass mporpamma cocraBieHa Ha ocHOoBe DexepanpHOro I['oCcyaapcTBEHHOTO
cranmapta, [IpuMmepHOl mporpaMMbl OCHOBHOTO 00mEro oOpa3oBaHHs IO OWONOTHH U
[Iporpammel cpennero (moaHoro) odmiero oopasoanus mo ouonornu s 10-11 kmacca «O6mas
ouonorusi» aBTOpoB A.A. Kamenckoro, E.A. Kpukcynosa, B.B. Ilaceunmka //CbopHuk
HopmamugHvlx 0oKymenmos. buonoeus/ Cocm. . ]I /[nenpos, A. I, Apxaoves. M:: Jlpogha,
20146,- 172.1//, mnomHOCTBIO OTpaxaromen conaepxkaHue I[IpumepHON mporpamMmsl C
JOTIOTHEHUSIMU, HE TPEBBIIIAIONIUMU TPeOOBaHMSI K YPOBHIO MOATOTOBKH 00yYarOIINXCA.

1. JIu4HOCTHBIE, MeTaNpeIMeTHbIE U NMPeIMeTHbIE Pe3yIbTAThl 0CBOCHHS Y4eOHOI0
npeamera «buoaorus».

HesitenbHOCTE 00pa30BaTENLHOTO yUpexKIeHHS 0o0mIero oopa3oBanusi B 00y4eHHH OHOJIOTUH B CpegHEr
(TosTHOI#1) TIIKOJIE TOKHA OBITH HalpaBlIeHAa Ha JOCTIDKEHHE O0YUJAIOIIUMHUCS CICTYIONTHX JUYHOCTHBIX
Pe3yIbTaTOB:

v peamu3zanusi OTHYECKAX YCTAHOBOK II0 OTHOIICHHIO K OHOJNOTHYECKHM  OTKPBITHSIM,
UCCIICIOBAHUSIM M MX pe3yJbTaTaM; MPHU3HAHUS BBICOKOH IIGHHOCTH JKM3HHM BO BCEX €€
NPOSIBIICHUSX, 37I0POBbsI CBOETO M JIPYTUX IIOJIeH, pealin3alii YCTaHOBOK 3JI0POBOTO o0Opa3a
KH3HU;

v c(hOpMHPOBAHHOCTH MO3HABATELHBIX MOTHBOB, HAMPABJICHHBIX Ha MOJyYCHHE HOBOTO 3HAHHS B
o0jacTH OMOJIOTHH B CBS3HM C OyAylied NpodheCCHOHANBHON IESITEIbHOCTHIO W OBITOBBIMU
npoOjeMaMy, CBSI3aHHBIMH C COXPaHEHHEM COOCTBEHHOTO 3/I0POBbsi U 3KOJIOTMYECKOM
0e3o0macHoCTH.

MeTanpenMeTHBIMH Pe3yJbTATAMH OCBOCHUS BBIIYCKHHUKAMH CTapIIeH IIKOJBI TPOTPaMMBI II0
OMOJIOTUH SIBIISTIOTCSI:

v/ OBIAJICHHE COCTABISIIOIIMMH HCCIICIOBATENBCKON U MIPOEKTHOM ESTENBHOCTH, BKIIIOYas YMCHHS
BUJICTh MPOOJEMY, CTAaBUTh BOMPOCHI, BBIABUIaTh THUIOTE3bI, JAaBaTh ONPEICIICHUS MOHITUH,
KJIacCU(UIMPOBATh, HAONIOAATh, MPOBOJUTH KCIICPUMEHTBI, JIENIaTh BHIBOJABI U 3aKIFOUCHUS,
CTPYKTYpUPOBAThH

Matepuai, 0ObICHATh, JOKA3bIBATh, 3AIUIIATE CBOU HJICH;

v' yMmenue paboTaTh C Pa3HBIMH MCTOYHMKAMH OMOJIOTMYECKOW WH(OPMAIMK: HAXOIUTh
OMOJIOTUYECKYI0O HMH(POpPMAIIMI0 B Pa3IUYHBIX HCTOYHUKAX (TeKcTe y4yeOHHMKa, Hay4YHO-
NOMYJISIPHOW  JIUTEpaType, OWOJNOTHUECKUX CJIOBApPSX W CIPABOYHUKAX), AHAJIM3UPOBATH U
OLIEHMBATh MH(POpPMAIHIO, TPEOOPA30BHIBATh HHPOPMAIIMIO U3 OJHON POPMBI B IPYTYIO;

v cHOCOOHOCTH BBHIOMPATD LIETIEBBIE U CMBICIOBBIE YCTAHOBKH B CBOUX JEHCTBUSX M MOCTYHKAX IO
OTHOIICHHUIO K )KUBOW TIPUPOJIE, 3I0OPOBBI0 CBOEMY M OKPYKAIOIIHX;

v\ yMeHHe aJeKBaTHO WCIIOJb30BaTh PEYEBBIE CPEACTBA JUIA JUCKYCCHMH M apryMEHTAalluH CBOEH
MO3HIIUH, CPABHUBATh pa3Hble TOUYKH 3PEHUsI, apryMEHTUPOBATh CBOIO TOUKY 3PEHUSI, OTCTauBaTh
CBOIO TTO3HIIHIO.

I[pexMeTHBIMH pe3yJbTATAMH OCBOCHUS BBIMYCKHUKAMH CTAPIICH INKOJBI MPOrpaMMbl MO0 OWOJIOTHH
Ha 0230BOM YPOBHE SBJISIFOTCSI:

1. B no3HaBaTe/iLHOI (MHTEIEKTYaANbHOM) cdepe:

XapaKTePUCTHKA COJICPKAHUS OMOJIOTHUECKUX TeopHid (KieTouHas, SBOMIOIMOHHAas Teopus Y. JlapeuHa);
yuaenus B. U. Bepnanckoro o 6uoctepe; 3akonoB I'. MeHaens, 3akoHOMEepHOCTeH N3MEHYNBOCTH; BKIIa/1a
BBIJJAIOIIMXCSl YICHBIX B Pa3BUTHE OHOJIOTMYECKOI HAYKH;

BBIJICIICHUE CYIIECTBCHHBIX MPU3HAKOB OHOJOTHYECKUX 00BEKTOB (KJIETOK: PACTHTENBHBIX U KUBOTHBIX,
JOSITICPHBIX U SJICPHBIX, TOJIOBBIX U COMAaTHYECKHX; OPTaHU3MOB: OJHOKJIETOYHBIX U MHOTOKIJICTOYHBIX;
BUJIOB, D9KOCHCTEM, OHWOC(epbl) M MpoleccoB (0OOMEH BEIIECTB, Pa3MHOXKCHHE, JICICHHE KIICTKH,
OIJIOZOTBOPEHHE,  JEHCTBHE  HCKYCCTBEHHOTO M €CTECTBEHHOTO  0TOopa,  QopMupoBaHue
TIPUCIIOCOOICHHOCTH, 00pa3oBaHUE BUIOB,

KPYTOBOPOT BEILECTB U MIPEBPAILECHHS JHEPTHUH B IKOCHCTEMax U Orocdepe);

0o0BsICHEHHE pOJIM OHOJNOTMH B (OPMHPOBAHMHM HAyYHOI'O MHPOBO33PEHUS; BKIIaJa OHMOJOTHMYECKHX
Teopuii B (pOPMHUPOBAHKE COBPEMEHHOW €CTECTBEHHOHAYYHOW KAPTHHBI MUPA; OTPUIIATEIILHOTO BIUSHUS
QJIKOT0JIsI, HUKOTHHA, HAPKOTUYECKHUX BEIIECTB Ha PA3BUTHE 3aPO/IbIIIA YeIOBEKA; BIMSHUS MyTar€HOB



Ha OpPraHu3M 4YellOBEKa, JKOJIOTUYECKUX (PaKTOPOB HA OPTaHU3MBI; MPUYUH DBOJIOINH, U3MEHIEMOCTH
BHJIOB, HAPYIICHUHA Pa3BUTHS OPTaHW3MOB, HACJICICTBCHHBIX 3a00JeBaHUM, MyTaIlui, YCTOMIYUBOCTH H
CMEHBI IKOCHUCTEM;

NpUBEACHUE JI0KA3aTeNbCTB (apryMeHTalus) €AMHCTBA XUBOH M HEKWBOW MPUPOABI, POACTBA JKUBBIX
OpPraHW3MOB; B3aMMOCBS3€H OPTraHM3MOB M OKPYXKAIOMIeW Cpeapl; HEOOXOAMMOCTH COXPaHEHHUS
MHOT000pa3us BUIOB;

YMEHHE IOJIb30BATHCS] OMOIOTHYECKOH TEPMUHOJIOTHEH U CHMBOJIHKON;

pelleHne 3JIeMEHTApHBIX OMOJIOTHYECKUX 33/1a4; COCTABJIICHUE IIEMEHTAPHBIX CXEM CKPEIUBAHUS U CXEM
mepeHoca BEIIECTB W DHEPTMU B 3KochcTeMax (IeNd IUTaHWs), OIMCaHue ocobed BHUIOB IO
MOP(OJIOrHIECKOMY KpPUTEPHIO; BBISBICHHE H3MEHUYMBOCTH, MPUCHOCOOJICEHHH OPraHU3MOB K cCpele
0o0uTaHUs, UCTOYHUKOB MYTAareHOB B OKpYXarolled cpelae (KOCBEHHO), aHTPOIOTEHHBIX W3MEHEHUH B
9KOCHCTEMAaX CBOCH MECTHOCTH; U3MEHEHUI B OKOCUCTEMaX Ha OMOJIOTUIECKUX MOJIe-

TX;

CpaBHEHHE OMOJIOTMYECKUX OOBEKTOB (XMMUYECKUI COCTAB TEJ KUBOW M HEXXHMBOU MPHUPOJIBI, 3aPOABIILIN
YCJIOBCKA U APYTHUX MIICKOIIMTAIOMIHNX, IIPHUPOJHBIC S9KOCUCTEMBI U arpO3KOCUCTEMBI cBOEH MCCTHOCTI/I),
NpoIecCOB (€CTECTBEHHBIM M HWCKYCCTBEHHBIH OTOOp, TONOBOE H Oecronoe pa3MHOXKEHHE) U
(hopMyITUpPOBKA BHI-

BOJIOB Ha OCHOBE CPaBHEHUSI.

2. B 1eHHOCTHO-OPUEHTALIMOHHOI cdepe:

aHaM3 W OIEHKA PAa3JIMYHBIX THUIOTE3 CYNHOCTH JKH3HH, TPOUCXOXKICHUS >KU3HH M YEIOBEKa,
TI00ATBHBIX KOJOTHIECKHUX MPOOJIeM | IyTeH WX pelIeHws], TOCIeACTBUNA COOCTBEHHON JesTeFHOCTH B
OKpy’Kaloled cpefie; OMONOTHYECKOM WHQPOPMAIUK, TONIYy4aeMOH M3 Pa3HBIX HCTOYHHKOB; OIICHKA
STHYECKUX AacCleKTOB HEKOTOPBIX WCCIEAOBaHWH B 00macTm OWOTEXHOJOTHH (KIOHHPOBAHHE,
HCKYCCTBEHHOE OILIOIOTBOPEHHE, HAIPABICHHOE N3MEHEHUE T€HOMA).

3. B cepe TpynoBoii geATENHHOCTH:

OBJIAACHUC YMCHHUIAMHU W HaBBIKAMHU IMOCTAaHOBKHU 6I/IOJIOFI/I‘IGCKI/IX OKCIIEPUMECHTOB M OOBSICHEHHS HX
pe3yIBTaTOB.

4. B ciepe pusuveckoii eI TeJIbHOCTH:

000CHOBaHWE U COONIOJICHWE Mep TNPOQWIAKTUKH BUPYCHBIX 3a00JE€BaHWM, BPEAHBIX MPUBBIUEK
(KypeHue, anKoroJIu3M, HApKOMaHWs); TPABUII TIOBEJCHUS B TIPUPOIHON cpejie; BUPYCHBIX (B TOM dHUCIe
BUY-undexnnn) 3ab601eBannii, BpeIHBIX MPUBBIYEK (KYpPEHHE, ATKOTOJIM3M, HAPKOMaHUS).

B pe3ynbrare n3yueHus OMOJIOTHN  yUYalIHecs JOJIKHBI
3HATH:
OCHOBHBIC TIOJIOKEHUSI OMOJOTHYECKUX Teopuid (KJIETOYHAs TEOpHUsS; XPOMOCOMHAs TEOpHs
HACJICJICTBEHHOCTH; TEOPHUsl aHTpoOIoreHes3a); Tteopus 3Bosoruu; H. H. BaBunoBa o menTpax
MHOT000pa3us U MPOMCXOXKACHUS KyIbTYPHBIX pacTenuit; B.1. Bepuanackoro o 6uocdepe);
cymHocTh 3akoHOB (I.MeHnpens; cuemieHHoro HacienoBanus T. MopraHa, roOMOJOTHYECKHX
PAIOB HACJIEACTBEHHOM W3MEHYMBOCTH; 3apOJBIIIEBOIO CXOJICTBA; Xaiinu-Baitnb6epra);
3aKOHOMEPHOCTEH (M3MEHUMBOCTH; CLIETUIEHHOTO HAClI€IOBAHUS;, HACIEAOBAHMUS, CLIETIJICHHOIO C
MOJIOM; B3aUMOJICHCTBUSI T€HOB U WX IIUTOJOTUYECKMX OCHOB); mpaBui (HoMuHUpOoBaHus [
Menpens; 5K0I0rMuecKoi MUPaMU/Ibl); MPUHIUIIOB PEIUIUKAIIMK, TPAHCKPUIILIUY U TPAHCIISALUU;
TUNO0TEe3 (YMCTHIX TAMET, CYITHOCTH IPOUCXOXKIACHUS KU3HU, TIPOUCXO0KICHUS YEJIOBEKA);
MMEHa BEJMKHUX YYEHBIX UM MX BKJIaJ B (OPMUPOBAHHE COBPEMEHHOW €CTECTBEHHO - HAYyYHOM
KapTUHBI MUPA;
CTPOCHHE OHMOJOTUYECKHX OOBEKTOB: KJIETOK IMPOKAPHOT M IYKAPHOT (XUMHUUYECKHH COCTaB U
CTPOEHHE)» TEHOB, XPOMOCOM, >KEHCKUX M MY>KCKHMX TaMeT; BHUPYCOB; OJHOKJIETOYHBIX W
MHOT'OKJIETOYHBIX OPTraHU3MOB; CTPYKTYPY BHIa U DKOCUCTEM;
CYITHOCTh OHMOJOTHYECKMX TPOIECCOB U SBICHUIM: XpaHEHHs, MepeJayd U peaau3aluu
reHeTH4YecKoil nHpopMaluy; oOMeHa BEIIeCTB U MPEBpAlleHUs SHEPTUU B KIIeTKe; POTOCHHTE3a
U XEMOCHHTE3a; MUTO3a U MeH03a; pa3BUTUSA raMeT y IBETKOBBIX PACTEHUN U MO3BOHOYHBIX
JKUBOTHBIX; Pa3MHOXCHUS; OIUIOJAOTBOPEHUSI Y LBETKOBBIX PACTEHUH W TMO3BOHOYHBIX
JKUBOTHBIX; WHAMBUAYAJbHOTO pPa3BUTHS OpraHu3Ma (OHTOT€HE3a); B3aUMOJCHCTBHS TEHOB;
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HUCKYCCTBEHHOTO, JBMXKYIIET0O U  CTaOWIM3HUPYIOMIETO OTOOpa; reorpaduveckoro u
DKOJIOTMYECKOTO BHJIOO0PA30BaHMS,  BIUSHUA DIIEMEHTApHBIX (AKTOPOB DSBOIIOIUM Ha
reHooHI MONyJAnud; GOPMHUPOBAHHUE MPUCIIOCOOJIEHHOCTH K Cpele OOMTaHUS;, KPYroBOpoTa
BEIIECTB U MIPEBPAICHUS YJHEPTHH B SKOCUCTEMaxX B Orocdepe; IBOIIOIUN OnoCchepsI;
UCIIOJIb30BAaHUE  COBPEMEHHBIX JOCTH)KCHHH OHOJOTMM B CEJNEKIMM U OWOTEXHOJIOTUU
(reTepo3uc, MOTUTUIONANS, OTIATICHHS THOPUIN3AINY, TPAHCTEHE3);

COBPEMEHHYIO OMOJIOTHYECKYIO0 TEPMUHOJIOTUIO U CUMBOJIUKY;

yMeThb:

OOBSACHATH: POJb OUOJIOTUYECKUX TEOpUH, HJeH, NPUHIMIOB, TUIOTE3 U (OPMHUPOBAHUS
COBPEMEHHOM €CTECTBEHHO - HAyYHOW KAPTUHBI MHpPA M HAYYHOTO MUPOBO33PCHHUS, €IUHCTBO
YKUBOM M HEKUBOU MPHUPOJIBI, POACTBO KUBBIX OPraHU3MOB; OTPULIATEIBHOE BIUSHUE aJIKOTOJI,
HUKOTHHA, HAPKOTHYECKHUX BEIIECTB HAa PAa3BUTHE 3apObIIIa UYEIOBEKA; BIMSHHEC MYTareHOB Ha
OpraHM3M 4YeJIOBEKa; B3aUMOCBSI3M OPraHU3MOB OKpY)KAIOIIEH Cpenbl; HBOJIOLMIO BHUOB,
4yeloBeka, Ouocdepsl; eIUHCTBO YEIOBEYECKUX pPAc; BO3MOXKHBIE MPUYHUHBI HACIEICTBEHHBIX
3a00/leBaHUN , TEHHBIX WU XPOMOCOMHBIX MYTalUii; NPUYUHBI YCTOMYUBOCTH U CMEHBI
IKOCHCTEM; HEOOXOIMMOCTh COXPaHEHHSI MHOT000pa3us BUIOB;

pemath OMOJOTHYECKHe 3a/1a4l Pa3HON CII0KHOCTH;

COCTaBIISITh CXEMBI CKPEIIMBAHUSA, ITyTeH MEPEeHOca BEUIECTB U DHEPTHH B dKOCHUCTEMax (IIemu
MUTAHUS, TUIIEBBIE CETH);

OTHCHIBATh MHUKPOIPENapaThl KIETOK PACTEHUH U JKMBOTHBIX; MPEICTABUTENEH pa3HBIX BUIOB
10 MOP(OJOTHIECKOMY KPUTEPHUIO; IKOCUCTEMBI U arpO3KOCHCTEMBI CBOEH MECTHOCTH;
BBISIBJISITH TPUCIIOCOOJICHUS OPTaHU3MOB K cpejie oOuTaHus; apoMopdo3bl U UAUOATANITAIINH Y
pacTeHHii W JKUBOTHBIX; OTJIMYUTENbHBIE MPU3HAKU KHUBOro (y OTIENbHBIX OpPraHU3MOB);
abnoTuyeckue u OHMOTHYECKHE KOMIIOHEHTHI JSKOCHUCTEM; B3aUMOCBSI3M OPraHU3MOB B
9KOCUCTEME; HMCTOYHUKH MYTAareHOB B OKPY’KalOLeH cpesie; aHTPOIOTeHHblE W3MEHEHHUs B
IKOCHCTEMAaX CBOETO PETHOHA,

CpaBHUBATh OWOJOTHYECKUE OOBEKTHI (KJICTKH PAaCTEHUM, XUBOTHBIX, TPUOOB U OaKTepHid,
OKOCHCTEMBI M arpo3KOCHUCTEMBI); TPOIECChl U SIBICHUS (aBTOTPO(HBIN M TeTepoTpOQHBIH
crocoObl TUTaHUs; (POTOCMHTE3 M XEMOCHHTE3; MHUTO3 M MeH03; Oecrojoe U IOJOBOE
Pa3MHOXEHHE; OTUIO0TBOPEHHUE Y IIBETKOBBIX PACTCHUI U TTO3BOHOYHBIX KUBOTHBIX; BHEIIIHEE U
BHYTpPEHHEE OIJIOIOTBOPEHHE; (OPMBI €CTECTBEHHOTO 0TOOpA; MCKYCCTBEHHBIN U €CTECTBEHHBIN
0TOO0p; croco0kI BUI000pa30BaHMs; MAKPO- U MUKPOABOIIOLNIO; TTYTH HATIPABIICHUS SBOJFOIIHH )
U JIeTIaTh BBIBOJBI HA OCHOBE CPAaBHEHUS;

AQHAIM3UPOBATh W OILEHWBATh pPA3IMYHBIC THUIOTE3bl BO3HUKHOBEHUS JKM3HU YEJIOBEKa;
rJ100anbHbIe AaHTPONOTEHHbIE H3MEHEHUsi B Ouocdepe; ITHUECKHE aCHEeKThl COBPEMEHHBIX
WCCJICIOBAaHHUI OMOJIOTUYECKOM HAYKE;

OCYIIECTBIISITh  CAMOCTOSITENIbHBIM MOMCK OHMOJOrMYecKod HHPOpMAIMd B  Pa3IUYHbIX
ucTouyHukax ( yueOHBIX TEKCTaX, CIPABOYHUKAX, HAYyYHO-TIOMYJISPHBIX  U3JAHUSIX,
KOMIIBIOTEPHBIX 0a3ax, MHTEPHET - pecypcax) U MPUMEHSATh €€ B COOCTBEHHBIX HCCIIEI0BAHUSX;
UCIIONIb30BAaTh TMPUOOPETCHHBIE 3HAHWS W YMEHUS B TMPAKTUYECKON JEATEIBHOCTH U
IIOBCEIHEBHOM XKU3HU:

Ui NpoUIAKTUKM  pa3idMuHBIX  3a0oneBaHuil  (MH(EKIMOHHBIX, BPOKCHHBIX,
HACJIEICTBEHHBIX), @ TaK)Ke HUKOTMHOBOM, aJIKOTOJIbHONW M HAapKOTHYECKON 3aBUCHUMOCTH; IS
OIICHKU OIAaCHOTO BO3JCHCTBHSI Ha OPraHW3M YEIOBEKA PA3NUYHBIX 3arpsS3HEHUN Cpelbl; s
OCYIIIECTBIICHUS JIMYHBIX ACHCTBUI IO 3alIUTE OKPY>KAIOLIEH Cpeibl; ISl OUEHKH STUYECKUX
ACTICKTOB ~ HEKOTOPBIX  HCCIIEJIOBaHMI B  oOnactu  OWoOTeXHONOrnu  (KJIOHHPOBAHHE,
HCKYCCTBEHHOE OILJIOJIOTBOPEHHUE).



2. Coneprxanue nNporpaMmmabl
10 knace
68 u/ron (2 u/Hen.)
Beenenue (4 1)

Bbuonorus kak Hayka. Mecrto OWONIOTMM B CHUCTEME HayK. 3HaueHUE OMOJIOTUH IS
NOHMMAaHMs Hay4YHOW KapTUHBI Mupa. CBA3b OMONOTHYECKUX AMCLUUIUIMH C OIPYTUMHU HayKaMu
(xummuent, Gu3NKOHN, MaTeMaTUKOU, reorpaduei, acTpoHOMHEeH U ap.). Mecto kypca «OOmas
6I/IOJ'IOFI/I}I» B CUCTEMC CCTCCTBCHHOHAYYHBIX NUCIUILINH. HGHI/I " 3ala4u Kypca.

JleMOHCTpaIUsi: TOPTPETOB YUCHBIX-OMOJIOTOB, cCXeMbI «CBsI3b OMOJIOTHH C APYTUMHU HAyKaMI.
OcHoBbl uuToJI0TUN (28 4)

[Ipenmer, 3amauv U METOABI MCCIEAOBAaHUS COBPEMEHHOW IIUTOJOTUM. 3HAYCHUE
IUTOJIOTUYECKUX MCCICTOBAHUN A JIPYTUX OMOJOTMYECKUX HAyK, MEAWLUHBI, CEIHCKOTO
xo03stiicTBa. VIcTOpHs OTKPBITUSA U U3ydeHU KIeTKH. OCHOBHBIE MOJ0KEHUS KIETOYHOU TEOPUH.

3HaueHue KIECTOYHOW TEOpUH Ui pa3BUTUs Ouonoruu. KieTka kak eIuHUIA pa3BUTHS,
CTPYKTypHasi U GyHKIIMOHATIbHAS €INHULIA )KUBOTO.

XUMHYECKUN COCTaB KIETKU. Bojga M apyrue HEOpraHMYeCKHe BEIEeCTBa, UX pOJIb B
KUZHENEATENIbHOCTH  KJeTKu. OpraHuueckue BeHIecTBa:  YIJEBOIbI, OCNKH, JIHUIH]IBI,
HYKJIEMHOBBIE KUCIOThL, AT®, uX cTpoeHue U poiib B KieTke. DepMeHTHI, X pOslb B PEryIsaLun
IIPOLIECCOB KNU3HEAECATEIBHOCTH.

CrpoeHne npokapuoTHueckoil kieTku. CTpoeHue 3yKapuoTudecko kineTku. OCHOBHBIE
KOMITOHEHTHI KjieTku. CtpoeHue memOpan. CtpoeHre u QyHKIHMH sapa. XUMUUYECKHH COCTaB U
cTpoeHue xpomocoM. LluToriasma u ocCHOBHBIE OpraHoubl. VX GyHKINHU B KIIETKE.

Oco0eHHOCTH CTPOEHHUS KJIETOK OakTepwii, rpuOOB, )KUBOTHBIX U pacTeHHil. Bupycsl u
6axrepuodaru. Bupyc CIT1/a.

OOMeH BelecTB M MPEBpaIleHUs YJHEPTUH B KieTke. Katanutuueckuii XxapakTep peakiuii
oOmena BemiectB. [Inactuueckuit u sHepreTuueckuii oOMeH. OCHOBHBIE 3TAlbl HEPTETHUECKOTO
oOMeHa. OTIMYUTENbHBIE 0COOEHHOCTHU MPOIIECCOB KIETOUYHOTO AbixaHus. CriocoObl moyueHus
OpPraHUYECKHUX BEUIECTB: aBTOTPO(BI U rerepoTpodsl. DoTocuHTe3, ero ¢as3pl, KOCMUYECKas
pouib B Onocepe. XeMocuHTE3 U ero 3HaueHue B orocdepe.

buocunre3 GenkoB. ITonarue o rene. JJHK — ncToynuk renetnueckoil MHGOpPMAIIHH.
['enetndeckoit kona. MarpuuHblii mpuHIUMI OuocuHTe3a OenkoB. OOpaszoBanme u-PHK mo
marpuiie JIHK. Perymsauus 6uocunresa.

[TonsiTHE O rOMeocTas3e, peryJsanys IpPOLECCOB IPEBPAILCHNS BELIECTB U YHEPTUHU B KIIETKE.
JleMOHCTpanusi: MUKPOIIPENIAPATOB KJIETOK PACTEHUH M KUBOTHBIX; MOJENH KJIETKH; OIBITOB,
wuTrocTpupytonux  mporece  ¢orocuntesa; monenu JHK, wmoxpenu-anmmukammm «CuHTE3
Oenkay.
JlaGopaTopHblie padoThI:

Nel «Habnooenue Kiemoxk pacmeHuti U JHCUBOMHBIX NOO MUKPOCKONOM HA 20MOBbIX
npenapamax u ux Onucauuey.
Ne2 «Cpaenenue cmpoenus Kiemok pacmerutl U HCUGOMHbBIX ».
Pa3mHokeHHe M1 MHAMBHUAYAJIbHOE pa3BuTHe OpranusmosB (10 1)



CamoBoOCIIpOM3BEICHHE — BCEOOIIEee CBOMCTBO KUBOTO0. MHTO3 Kak OCHOBa OECIOJIOTO
Pa3MHOXEHHS U pOCTa MHOTOKJIETOUYHBIX OPraHU3MOB, €ro (ha3bl U OMOJIOrHYeCcKOe 3HaUCHHeE.
@opmMbl  pa3MHOXKEHHMSI OpraHu3MoB. becnonoe pasMHOkeHHMe U ero Tumbl. [lormoBoe
pasmMHOXeHue. Meio3, ero Ouonormueckoe 3HaueHue. CrepmaroreHe3. OBoreHes.
OmnonorBoperne. OCOOEHHOCTH OIIOJIOTBOPEHMS Y I[BETKOBBIX pacTeHmil. buomornueckoe
3HAUEHUE OIJI0JOTBOPEHMSL.

[lonsiTe WHOMBUAYANbHOIO pa3BUTUS (OHTOreHe3a) opraHu3MoB. [lenenue, pocr,
nuddepeHImanus KIeToK, OpraHoreHes, pa3MHOXKEHHE, CTapeHne, cMepTh ocobeil. OHToreHes
pacrenuii. OHTOTreHE3 >KMBOTHBIX. B3anMMOBIMAHME 4YacTe pPa3BUBAIOLIETOCS 3apOJbIIIa.
Bnusaue ¢axTopoB BHEHIHEW cpenbl Ha pa3BUTHE 3apojblmia. PocT m pa3BuTHE OpraHusma.
YpoBHU mpHcniOocOONeHUsT OpraHu3Ma K HU3MeHsomuMcs ycinoBusMm. CrapeHne U CMepTh
opranusMa. Crienn¢uka OHTOTeHe3a MpHU OECIoIOM Pa3MHOKEHUH.

JeMoHcTpanus: TaOIul], WUTIOCTPUPYIOIIMX BUIBI OECIONOro M IOJOBOTO Pa3MHOXKEHHS,
SMOPHOHAIBHOTO U MOCTAMOPHOHAIBHOTO PA3BUTHUS BBICIIMX PACTEHUI, CXOJCTBO 3apOJIbIIICH
MTO3BOHOYHBIX )KMBOTHBIX, CXEM MHUTO3a U MeHO03a.

JlaGopaTopHnasi padora: N3 «BuissieHue npusHaKos cxoocmaea 3apoovlulell Yeio8ekd u Opyeux
MIEKONUMAWUX KaK 00Ka3amenibCmeo ux poocmeay.

OcHoBbl reHeTuxkH (18 1)

Hcropus pa3BuTUS T€HETUKN. 3aKOHOMEPHOCTH HACIEIOBaHUS IPU3HAKOB, BBISBIICHHBIE
I'. Mengenem. ['mOpumonoruueckuii MeTos HM3y4deHHs HacleACTBEHHOCTH. MoHOrubpuaHoe
CKpelllMBaHWe. 3aKOH JTOMUHMpOBaHUs. 3akoH pacuierieHus. [lomHoe uw  HemomHoe
JOMUHHUPOBaHKE. 3aKOH YHCTOTHI TaMET U €r0 LIUTOJIOTHYECKOe 000CHOBaHUE. MHOKECTBEHHbIE
ajutenu. AHanu3upyroIiee cKkpemuBanue. JurudpuaHoe v momuruOpuaHoe CKpeluBanne. 3aKoH
HE3aBUCHMOT0 KOMOMHHMpoBaHus. @eHoTUI U TeHoTuIl. LluTomorunueckue OCHOBBI T€HETHUECKUX
3aKOHOB HaCJIEIOBAHUA.

I'enernueckoe omnpexneneHue nosa. ['eHeTmdeckas CTPYKTypa IIOJOBBIX XPOMOCOM.
['omorameTHsIi U reTeporaMeTHbIN noj. HacienoBanne npu3HakoB, CHEIVIEHHBIX C TIOJIOM.

XpOMOCOMHas TEOpHsI HacleACTBEHHOCTU. ['pynmbl cueruieHus reHoB. CuennéHHoe

HacleqoBaHue mnpusHakoB. 3akoH T. Moprana. I[losHOe W HEMOJHOE CIEMJIEHUE TEHOB.
I'eneTnyeckue KapThl XpOMOCOM.
['eHoTun Kak 1eIoCTHAs cuUcTeMa. XPOMOCOMHas (sIepHas) M LUTOIUIa3MaTHyecKas
HaCJIEICTBEHHOCTh. B3auMmoielicTBUE aliIeNnbHbIX (JOMUHUPOBAHUE, HETIOJIHOE JOMUHUPOBAHHUE,
KOJOMHUHHUPOBAHNE U CBEPXJIOMHUHHMPOBAHHE) U HEAIEIbHBIX (KOMILIEMEHTAPHOCTb, SMUCTa3 U
NOJIMMEPHSI) TEHOB B ONpeeIeHuH Npu3HaKkoB. [IneioTpomnusi.

OcHoBHBIE (OPMBI H3MEHUMBOCTHU. | eHOTUTIMYECKAsT N3MEHYMBOCTh. MyTaruu. [ eHHeblIe,
XpPOMOCOMHBIE U TreHoMHble Myranuu. Comarnueckue W T€HEpaTUBHBIE  MYyTallMH.
[TonyneranbHble U JeTaabHble MyTauu. [IpuunHbI U YacToTa MyTalUuld, MyTareHHble (PaKTOPHI.
DBOJIIOIIMOHHAS POJIb MYTallUM.

KombOunatuBHast W3MEeHUYMBOCTh. BO3HUKHOBEHUE pa3NUYHBIX KOMOMHAIM T€HOB M UX
pPOJb B CO3JJAHUU T€HETHUYECKOro pa3HooOpas3us B Ipenesax BHIA. DBOJIOIHMOHHOE 3HAauCHHUE
KOMOMHATUBHOM W3MEHYMBOCTU. 3aKOH TOMOJIOTHYECKMX PSIOB B  HACIEICTBEHHOM
WU3MEHUYUBOCTH.

deHoTHNMYECKas, WIM MOIU(HUKAMOHHAS, W3MEHYMBOCTh. POJIb yCIIOBHI BHEIIHEH
Cpelpl B Pa3BUTUM M IIPOSBIECHUU IMPU3HAKOB U CBOMCTB. CTaTUCTHUECKHE 3aKOHOMEPHOCTU
MOIM(PUKAIIMOHHON U3MEHUNBOCTH. Y IpaBJI€HUE JOMUHUPOBAHUEM.

JdemMoHcTpaumsa: MoAEIEH-aNIIMKALUM, WUIIOCTPUPYIOIIUX 3aKOHBI HACJIEICTBEHHOCTH,
MEPEKPECT XPOMOCOM; PE3YJIbTATOB OIBITOB, MOKA3bIBAIOIIMX BIUSHHUE YCIOBHM Cpeibl Ha
W3MEHUYUBOCTh OPraHU3MOB; TepOApPHBIX MATEPUANOB, KOJUIEKIWH, MYJSDKeH THOPHIHBIX,
MOJIMIUIOUHBIX PACTEHUM.

IIpakTHyeckue u 1adopaTopHbie padoThI:



Il/p Nel «Cocmasnenue npocmeuiux cxem CKpeuwju8anusy.

Il/p Ne2 «Pewienue s1emeHmapHulx 2eHemu4eckux 3a0ayy.

J/p Ned «l3yuenue uzmeHuueocmu y pacmeHutl U HCUBOMHBIX, NOCMPOEHUE BAPUAYUOHHOSO
pada u kpusoti. U3yuenue penomunos pacmenuily

J/p Ne5 «Bvisgnenue ucmouHuko8 MymazeHo8 8 OKpyxcaowell cpede (KOC8eHHO) U OYeHKA
B03MOJNCHBIX NOCIEOCMBULL UX GIUAHUSA HA OP2AHUZMY.

I'eneTuka yesoBeka (6 1)

MeTonel  W3ydeHHUsS] HACJIEICTBEHHOCTH 4YeJlOBeKa. | eHeThmueckoe pa3HooOpasme
yeloBeka. ['eHeTHueckue [aHHblE O TMPOMCXOXKJIEHHUU 4YeJlOBEeKa M 4YeIIOBEYECKHX pacax.
Xapakrep HacieqoBaHUS INPU3HAKOB Yy 4YEJIOBEKAa. I'€HeTHYecKue OCHOBBI 310pOBbs. BimsHue
Cpelbl Ha TEHETHYECKOoe 3/I0pOoBhe uernoBeka. ['eHernueckue Oone3Hu. ['eHOTHMN U 3710pOBbE
yenoBeka. [eHodonn momymsiuu. CoOOTHOIIEHHWE OWOJIOTMYECKOTO U COLUAIBHOTO
HacsenoBanus. CounanbHble MPOOIEMbl T€HETUKU. DTUYECKUE MPOOJIeMbl T€HHOW MHKEHEPUU.
l'eneTnyeckuid MPOTHO3 U MEIUKO-TEHETUYECKOE KOHCYJIbTUPOBAHUE, HUX MPAKTHUYECKOE
3Ha4YeHHe, 3a/1a4H U MEePCIIEKTUBBI.

JleMOHCTpanusi: XpOMOCOMHBIX aHOMAJUH YeloBeKa U X (PEHOTUITNYECKHE MTPOSIBIICHUS.
IIpakTnyeckas padora: Ne3 «Cocmasnenue pooocioenou»
O06001IeHNe M MOBTOPEHUE M3Y4YEHHOI0 MaTepuaJia (2 vaca)

11 kacc
68 u/rox (2 4/Hen.)
IBOJIIONUOHHOE n3y4eHue (154)
CyIIHOCTH 3BOJIIOIIMOHHOTO MOJIX0/Ia U €r0 MeTooJornyeckoe 3HaueHne. OCHOBHbIE PU3HAKU
OMOJIOTUYECKON JBOJIOIMU: AJANTUBHOCTh, IIOCTYMATENbHBI XapakTep, HCTOPUYHOCTD.
OcHoBHbIE POOJIEMBI K METO/IbI BOJIIOIIMOHHOTO YUEHHUSI, €r0 CUHTETUYECKUN XapaKTep.
OcHOBHBIE 3TaIbl pa3BUTHS BOIIOLUOHHBIX UEH.

3HaueHue NaHHBIX JPYrUX HAyK JUIs JOKa3aTelIbCTBA 3BOJIOLUU OPIaHUYECKOTO0 MHpA.
KoMInexkcHOCTh METO10B M3yU€eHUS IBOJIIOLMOHHOIO IIpOLEcca.

Bun. Kpurepuu Buga. Bunoobpazosanue. [lonsarue mukposBomonuu. [lomymsiunonHas
CTpyKTypa Buja. [lonmynauus kak sneMeHTapHas HBOJIOLMOHHAS eaquHua. DakTopsl 3BOIOLNN
U X XapaKTepUCTHKA.

EcrecTBeHHBI 0TOOp — IBMXKYIIAs M Hampapisitomas cuia sBoiouuu. [Ipennockuiku
JEHCTBUSI €CTeCTBEHHOro oTOOpa. HacimencTBeHHass reTeporeHHOCTh 0co0ei, OMOTHYeCKHit
noreHman u Ooprba 3a cymectBoBaHue. @opmbl 60prOBI 3a cymecTBoBaHue. boppba 3a
CyIIIECTBOBaHME KaK OCHOBAa €CTECTBEHHOTO OoTOOpa. MexaHu3M, 0O0OBEKT W cdepa ACHCTBUA
or6opa. OcHoBHbIe (opmbl oTOOpa. Ponmp ecrectBeHHOro orOopa B (OPMHUPOBAHUU HOBBIX
CBOICTB, MPU3HAKOB U HOBBIX BUJIOB.

Bo3HukHOBEHUE ajanTanun u 1504 OTHOCHUTEIIbHBIN XapakTep.
B3aumornpucnoco0aeHHOCTh BUIOB KaK pe3yibTaT JeHCTBHUS €CTECTBEHHOTO 0TOOpA.
3HaueHUe 3HAHUW O MMKPOAIBOJIIOLMM JJIS YIPABJIECHUS NMPUPOJHBIMU MONYJISLUUAMHU, PEILICHUS
po0JieM oXpaHbl IPUPOBI U PALIMOHAIBHOTO IPUPOIOTIOIH30BAHUS.

IlonsTne o  Makpo3Bomonuu. COOTHOIIEHME  MHKpPO- M MaKpPOIBOJIOIMH.
MakposBomonus u punoreHes. I 1aBHbIe HapaBIeHUS BOJIOLMOHHOIO MTpoIecca.
JleMOHCTpauusi: KHUBBIX PACTCHUH M JKUBOTHBIX, TepOapHbIX SK3eMIUISIPOB, KOJUICKIIUH,
MOKA3bIBAIOUINX HMHAWBHUIYAbHYI0 M3MEHUYMBOCTH U pPa3HOOOpazue COPTOB KYJIbTYpPHBIX
pacTeHHuil W TOpPOJ JOMAIIHUX JKMBOTHBIX, a TakXKe pe3ylbTaThl MPUCTOCOOICHHOCTH
OpraHU3MOB K cpelie OOUTaHUsl U Pe3ynbTaThbl BUJ00OOPAa30BAHUS;, TPUMEPOB TOMOJOTUYHBIX U
AQHJIOTMYHBIX OPraHoB, HUX CTPOEHUS M TPOUCXOXKIEHHS B IIPOLIECCE OHTOTEHE3a; CXEM,
WUTIOCTPUPYIOIIMX MPOLECChl BHUI000Pa30BaHUS M COOTHOIICHHE IMyTeH MpPOrpecCUBHOMN
OMOJOTUYECKON IBOIIOLINU.



JlaGopaTropHblie padoThI:

Nel «H3yyenue npucnocobieHnocmu opeanu3mos K cpeoe 0OUmanusy

No2 «H3yuenue apomopho3zo6 u uouoadanmayuil y pacmeHutl U HCU8OMHHIX»
OcHoBbI cesiekuuu U Ouotrexnosorun (10 u)

3ajgaun M METOIbl ceNeKIUU. ['eHeTMKa Kak Hay4yHas OCHOBA CEJIEKIIMH OPraHU3MOB.
Hcexonnblii Marepuan ansa cenexkuuu. YueHue H. M. BaBunoBa 0 LEHTpax IPOMCXOXKICHUS
KyabTypHbIX pactenuil. Ilopoma, copt, mramm. Ceneknusa pacTeHUd U KUBOTHBIX.
HckyccTBeHHBId OTOOpP B cenekiuu. [ uOpuauzanus Kak METOI B CENEKIHH. |HUIbI
ckpemmBanuil. [lonumnonans B cenekuu pacteHuil. JlocTHXKeHUs COBPEMEHHOMN CENIEKINH.
MukpoopranuzMel, TpHOBL, TPOKAPUOTHI Kak OOBEKTHl  OmorexHosmoruu. Cenexuus
MUKpPOOPTraHMU3MOB, €€  3HayeHwe I  MHUKPOOMOJIOTUYECKOM  MPOMBIIUIEHHOCTH.
MukpoOroIornuecKoe Mpou3BOICTBO MUIIEBBIX MPOJAYKTOB, BATAMUHOB, ()epMEHTOB, JIEKapCTB
u T. 1. [IpoGnemMbl 1 mepcrieKTUBBI OMOTEXHOJIOTHH.

['enHas u kJIe€TOYHASI UHXKEHEPUS, €€ JOCTUKEHUS U MEPCIEKTUBBI.

JleMoHcTpauMsi: )KUBBIX PACTCHUM, TepOAPHBIX HK3EMILISIPOB, MYJISDKEH, Ta0auI, ¢poTtorpadui,
WLTIOCTPUPYIOMINX PE3YNIbTATHI CENEKIIMOHHONW paOO0ThI; TOPTPETOB U3BECTHBIX CENEKIIMOHEPOB;
CXEM, WUIFOCTPUPYIOLIIUX METOJBbI MOJIYYEHUs HOBBIX COPTOB PAaCTEHHU M MOPOJ KUBOTHBIX;
TaONIMIl, CXeM MHKPOOUOJIOTHYECKOTO TPOU3BOJACTBA, MPOIYKTOB MHKPOOMOIOTHIECKOTO
CUHTE3a.

Bo3nukHoBeHMe U pa3BuTHE KU3HU Ha 3emJie (8 1)

B3rmsinpl, runore3sl U TEOPUM O TMPOUCXOKIACHUM KU3HU. OpraHudeckuii MHp Kak
pe3yapTaT HBomouMd. Kparkas ucTtopusi pa3BUTHS OpraHM4eckoro Mupa. (OCHOBHBbIE
apoMop(}o3bl B 3BOMIONUM oOpraHudeckoro Mupa. OCHOBHbIE HalpaBiI€HHs HBOJIOLUU
Pa3JIMYHBIX TPYII PACTEHUHN U )KUBOTHBIX.

dunoreHeTuvyeckre CBA3M B KUBOW mpupone. CoBpeMeHHbIE KiIacCU(PHUKAIUU >KUBBIX
OpraHU3MOB.

JdeMoHCcTpauMs: OKaMEHEIOCTEW, OTIEYaTKOB PACTEHUM W JKUBOTHBIX B JIPEBHHUX MOPOJAX;
PENPOAYKIHA KApTUH, OTpaxarouux (Giaopy u ¢hayHy pa3IMuHBIX 3p U TEPHUOJIOB.

AnTponorenes (7 4)

MecTo yenoBeka B CHCTEME OPIaHMYECKOT0 MUPA.
JlokazaTenbcTBa NMPOMCXOKIACHUS YEJIOBEKA OT >KMBOTHBIX. JIBMOXKYIIME CHJIBI aHTPOIIOIE€HE3a.
buonornueckue u couuanbHble (akTOpsl aHTpororeHe3a. OCHOBHBIE 3Tallbl 3BOJIOLUU
yenoBeka. [Ipaponmna dyenoBedecTBa. PaccenmeHwe  uenoBeka U pacooOpa3oBaHUeE.
[TonynaunonHast cTpykTypa Buga Homo sapiens. AmanTwBHBIE THIBI 4eloBeka. Pa3Burtue
MaTepHabHOW U JIyXOBHOH KyHmbTYyphl, mIpeoOpa3oBaHue mnpupoabl. DakTOpbl HBOJIOLHUH
COBPEMEHHOT0 ueloBeka. BiusiHue aesarenbHOCTH YenoBeka Ha Ouocdepy.
JeMoOHCTpanus: MOJENEH CKEJIETOB YEJIOBEKAa U IO3BOHOYHBIX JKUBOTHBIX; MOJEIH
«IIponcxoxieHrne YeI0BEKa» U OCTaTKOB MaTEPUAIILHON KYJIbTYpHI.

OcHoBblI 3k0J10THHA (15 4)

Yro uzyuaer sxosiorusi. Cpena oOUTaHUs OpraHU3MOB U €€ pakTopsl. MecToobuTaHue u
3KoJiornyeckue HUmM. OCHOBHBIE THUIIBI JKOJOTHMYECKHUX B3auMOJEHCTBUN. KOHKypeHTHBIE
B3aMMO/ICUCTBUSL.

OCHOBHbBIE JKOJIOTUYECKHE XapaKTEPUCTHKU TNOMynsauuu JuHamMuka MOMYIISIIHIHY.
Okonorudeckue coobmectBa CrTpykrypa cooOmiectBa B3amMmocBsSI3p  OpraHH3MOB B
COO0IIECTBAX.

[Tuiesbie enu. JKOJOTUUECKUE MUPAMHUIBL. JKOJIOTUYECKAs CYKIIECCHS.

Bnusinue 3arpsi3HeHHil Ha jKKBble OpraHu3Mbl. OCHOBBI palliOHAILHOTO MPUPOIOIOIb30BAHMUS.
Bunocdepa, ee cocrosinue u 3Bosaronus (10 1)



bruocdepa, e€ BO3HMKHOBEHHE W OCHOBHBIC OTambl JBOJIONHH. DYHKIUH >KHABOTO
BelecTBa. buoreoxumMmyueckuii KpyroBOopoT BEILIECTB U HHEPTETHUECKUE TPoLiecChl B Onocdepe.
VYuenue B. 1. Bepnanckoro o 6uochepe. Mecto u posb yenoBeka B 6nochepe. AHTPOIOreHHOE
Bo3/ciicTBUE Ha Onocdepy. [lonstue o Hoochepe. Hoocdeproe mplienne. MexxayHapoHbIe U
HaIIMOHAJIFHBIC TIPOTPAMMBI 03/I0POBJICHUS IPUPOTHON CPEIBI.
JemMoHcTpanusi: TaliMIl, WUIIOCTPUPYIOIIUX CTPYKTYpy Ouocdepsl; cxem KpyroBopora
BEIICCTB W TMPEBpAIlCHUs] SHEPruM B OHocdepe; BIMSAHUS XO3SIHCTBCHHOW IESITEIHHOCTH
YeloBeKa Ha MPHUPONY; MOJACIH-anmuiukaiuu «buocdepa U YemoBeK»; KapT 3allOBEIHUKOB
Halllel CTPaHBbI.
HTorossiii 0000marmmii ypok (1 1)
Pe3zepBHOe Bpems — 2 yaca



3. TemaTn4eckoe JIAHUPOBAHHUE

10 xkaace

Ne n/n

Hazeanue memol

KonnuaecTBo wacoB
o paboyeit
mporpaMmme

OcHOBHBIC BUIBI YUeOHOU
JEATEILHOCTHA

Benenue

4

OOBSCHSIOT POJIb OUOJIOTHH B
(hopMHUPOBaHUN HAYIHOI'O
MUpOBO33peHUs. OIEeHUBAIOT
BKJIQJ Pa3JIMYHbBIX YUCHBIX-
OMOJIOTOB B Pa3BHTHE HAYKH
OHOJIOTHH, BKIA
OMOJIOTUYECKUX

Teopuii B pOPMHUPOBAHHE
COBpPEMEHHOU
€CTECTBCHHOHAYYHON KapTHHBI
MHpa. Y CTaHABIIMBAIOT CBA3H
OMOJIOTHH C IPYTUMH HAyKaMH.
OnpenessifoT U UCTOAb3YIOT
METO/IbI TO3HAHUS KUBOU TPH-
POJIBI

Pasgen 1. Kiretka

28

CTaBsT S5KCIIEPUMEHTHI T10
OTIPE/ICIICHHIO KAaTaTUTHISCKON
AKTUBHOCTH (DEPMEHTOB H
OOBSICHSIIOT HX PE3YIIbTATHI
(mabopatopnas paboTa).
OO00CHOBBIBAIOT MEPHI

PO ITAKTUKN OaKTEePHATEHBIX
Y BUPYCHBIX 3200JICBaHUIA.
Haxozmst uHpopmManmio o
BUPYCHBIX 3200JICBaHHSX B
Ppa3JIn4YHbIX UCTOYHHUKAX,
AQHAIM3UPYIOT U OLICHUBAIOT €€,
HMHTEPIIPETUPYIOT U
NPECTABISIOT B JopMax
(Te3ucsl, cooOIIeHNE, PEOPTaK,
aHATUTHIECKas

crpaBka, pedepart, 0030p)

Pasgen 2 Pasmuoxxenue u
VHAWBUIYAJILHOE Pa3BUTHE
OpPraHU3MOB

10

CpaBHHBAIOT 3apOJIBITITHI
YeNoBeKa U IPpyrux
MJIEKOTIUTAIONINX U JIENAI0T
BBIBOJIBI HA OCHOBE CPaBHEHHS
(;mabopatopnas

pabora).

OneHnBarOT 3THYECKHUE aCTIEKTHI
NPUMEHEHUS CTBOJIOBBIX

KJIETOK B MEIHLINHE.
AHanu3upyIoT U OLIEHUBAIOT
I[EJIEBBIE I CMBICTIOBBIE
YCTaHOBKH B CBOMX ACUCTBUAX U
MOCTYIKAaX MO OTHOUICHHUIO K
CBOEMY 37I0POBBIO, TTOCIIECTBUS
BIUSTHUS

10




(hakTOpOB pHICKa Ha 30POBEKE.
OO6O0CHOBBIBAIOT MEPHI
POMUIAKTUKY BPETHBIX
MIPUBBIYCK

Pasgen 3 OCHOBEI T€HETHUKH

18

IIpuBoasST NOKa3aTenbCTBA
(aprymMeHTaITNIo) pOACTBA JKUBBIX
OpPraHU3MOB Ha OCHOBE
MOJIO’KEHU Y TCHETHKH.

YMEIT N0JIb30BaThCA
T€HETUYECKON TEPMUHOJIOTHEN U
CHUMBOJIHMKO.

Pematot aneMeHTapHbie
TEHETUIECKHUE 3a]a9H.
CoCTaBIAIOT 3JIEMEHTApHBIC
CXEMBI CKPCIIBAHMS.
BrIIBISIOT HICTOYHUKU
MYTareHOB B OKpY’Karomei
cpene (KOCBEHHO).

IIpoBonAT 3nemMeHTapHbIE
OMOJIOTUYECKHE UCCIICIOBAHUS U
JICJTat0T BBIBOJIBI HA OCHOBE
MOJTyYEHHBIX PE3yJIbTaTOB

Pasgen 4 I'enernka ueiroBexa

YcTaHaBIMBaIOT B3aMMOCBSI3b
TEHOTHUIIA YEJIOBEKA U €T0
310poBbs. CUCTEMATU3UPYIOT
HHGOPMAIIUIO U MIPEACTABIISIOT
€€ B BHJIE COOOIIEHNH 1
Mpe3eHTaui

Hroro:

68 yacos

11 kiaace

Ne n/n

Hazeanue memol

KomnmuecTBo vacos
o paboueii
nmporpamme

OcHOBHBIC BHIBI yISOHOM
JIEATENBHOCTHA

Pazgen 5. OcHOBHI yueHus 00
SBOJIOIAN

15

XapakTepusyIoT CoAepKaHre
SBOJIIOIIMOHHON Teopuu

Y. NapBuHa.

OOBSCHSIOT BKJIaL
3BOJIIOITMOHHON TEOpUU B
¢dbopmupoBaHue

CoBpeMeHHOM
€CTECTBEHHOHAYYHOI KapTHUHBI
MUpa.

Brinensior cymecTBeHHbIE
MPU3HAKHU BHJIA, TPOIIECCOB
€CTECTBEHHOTO 0TOOpA,
(dbopmupoBaHUs
MPUCIOCOOJIEHHOCTH,
o0pa3oBaHUs BUJIOB.
OOBSACHSIOT TPUYUHBI IBOJTIOIUH,
M3MEHSEMOCTH BUJIOB.
IIpuBOAST NOKA3aTENHCTBA
(apryMeHTanus) poacTBa )KHUBBIX
OpPTaHM3MOB Ha OCHOBE

11




MOJIOKEHUH SBOIIOLIOHHOTO
yUYCHHS;

HEOOXOIMMOCTH COXpaHEHUS
MHOT000pa3usi BUIOB.
OmnuceiBaroT ocobeil Buaa o
MOP(OIIOTHIESCKOMY KPUTEPHUIO
(mabopatopHas pabora).
BBISBIAIOT H3MEHYHBOCTH
OpTaHU3MOB, PUCIIOCOOICHHS
OpPTaHU3MOB K Cpesiec OOMTaHHS
(mabopatopHas pabota)

Paszgen 6. OCHOBEI CENEKIINHT U
OHMOTEXHOJIOTUH
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OnpenensroT rIaBHBIE 33291 1
HarnpapJIeHUs COBPEMEHHOU
CEJICKIHUU.

Xapaxkrepusytot Bkiaaa H. 1.
Baguiosa B pa3zsurtue
OHMOJIOTMYECKOM HAYKH.
O1neHUBAIOT TOCTHKCHHS U
MePCTIEKTUBHI OTEYECTBEHHON 1
MHPOBOM CENEKIUH.
Briaensior cyriecTBeHHbIC
MIPU3HAKY TIpoIecca
HCKYCCTBEHHOT'O 0TOOPA.
CpaBHUBAIOT €CTECTBEHHBIN U
HCKYCCTBEHHEBI 0TOOp U Jiena-
IOT BBIBOJIbI HA OCHOBE CPaBHEHUS
(mabopatopHas pabora).
OneHnBarOT JOCTHKCHHS U
MEPCIICKTHBBI PA3BUTHUS
COBPEMEHHON OMOTEXHOJIOTHH.
AHaIM3UPYIOT U OIICHUBAIOT
ATUYECKUE aCTIEKThl HEKOTOPBIX
WCCIIeIOBAaHUN B 001acTH
OMOTEXHOJIOTUU

Pazgen 7. BosHukHOBEHHE U
pa3BUTHE KU3HHU HA 3eMIIe.

XapakTepu3yroT OCHOBHBIE
(haKTOPBI SBOJIOIHH.
CpaBHuBaroT
MPOCTPAHCTBEHHYIO 1
IKOJIOTMUYECKYIO U30JIALINH,
(hOpMBI €CTECTBEHHOTO
oTOOpa U JIeTaroT BBIBOBI HA
OCHOBE CPaBHEHHS.
XapakTepu3yroT OCHOBHBIE
aJlanTalyy OpraHu3MOB K
YCIIOBUSIM OOUTaHUSI.
CpaBHUBAIOT OCHOBHBIE
CHOCOOBI U MTYTH
BH1000pa30BaHMsI,
OMOJOTUYECKHII Tporpece u
perpecc u JenaioT BHIBOABI Ha
OCHOBE cpaBHeHus. Haxonsr
nH(pOpMAaIHIO O N3ydaeMoit
TEeME B Pa3IMIHBIX
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UCTOYHHKAX, aHAITM3UPYIOT U
OLICHHBAIOT €€,
UHTEPIPETUPYIOT U
HPE/ICTAaBISIOT B PAa3HBIX
dbopmax (Te3uchl, COOOIICHNE,
pedepar).

ApPryMEHTHPYIOT CBOIO TOUKY
3pEeHUs B XOZ€ AUCKYCCHH O
00CYXJIEHUIO MPOOIEMBI
IPOMCX0XKJICHUS YEIIOBEKA.

Pazpen 7. Autponorenes

ApPryMEHTHPYIOT CBOIO TOUKY
3pEHUsI B XOJIC JUCKYCCHU T10
00CYKICHHIO MPOOIEMbI
MPOUCXOMKICHHS YSTIOBEKA.
Haxoast nadopmariuio o
MPOUCXOXKICHUHU YEJIOBEKA B
Pa3HbIX UCTOUYHUKAX U OIICHUBAIOT
ee.

Pazgen 8. OCHOBEI DKOJIOTUHA

15

OnpeaensioT rIaBHbIC 3aa4u
COBPEMEHHOM 2KOJIOTHUH.

OOBSACHSIOT BIUSHUE YKOJIOTHYECKUX
(hakTOpOB Ha OPTAHU3MBEI.

IIpuBoasT MOKa3aTeNbCTBA
(aprymeHTaImio) B3anMOCBs3eH
OpPTaHHU3MOB H OKPY’KaIOIIEeH CPeIbl.
BrIBIsIIOT TIpHCTIOCOOICHIS
OpPTaHNU3MOB K BIUSHHIO PA3IMIHBIX
9KOJIOTUYECKHX (pakTOpoB
(mabopatopnas pabora). Beinenstor
CYIIECTBEHHBIE IPU3HAKH IKOCUCTEM,
npotecca

KpPYroBOpOTa BELIECTB U
NpeBpalLIEHU SHEPTUH B
9KOCHCTEMAaX H Orocdepe.
OOBSCHSIOT IPHYUHBI YCTOHIHBOCTH
U CMEHBI DKOCHUCTEM, JHEPTHH B
9KOCHCTeMaX (LETH U CeTH ITUTAHWA)
nabopaTopHas padora.

BrisBasior AHTPOIIOTCHHBIC
HU3MEHEHHUS B 3KOCUCTEMaX CBOEH
MECTHOCTH, UBMCHCHUA B
9KOCHCTEMAaX Ha OMOIOTHUCCKUX
Mozensx (i1aboparopHasi padboTa).
CpaBHHBAIOT IPHUPOIHBIC
9KOCHCTEMBI H arPOIKOCHCTEMBI
CBOCH MECTHOCTH H JETAFOT BBIBOIBI
HAa OCHOBE CPAaBHCHHS
(;mrabopaTtopHas pabora)

Paznen 9. DBomonus 6nochepst
Y 4eJIOBeKa.

11

XapakTepu3yloT COAepKaHNE YUCHUS
B. . Bepnaackoro o

ounochepe, ero BKJIaJ B pa3BUTHE
OMOJIOrN4YeCKOl HayKH.
AHanM3UPYIOT U OLICHUBAIOT
pas3JIMuHbIE THIIOTE3BI CYIIHOCTH
KHM3HU, IPOUCXOKACHHS KU3HU
(;taboparopHasi paboTa — IPOEKT).

Hroro:

68 gaca
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