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IosicHUTEIBLHAA 3aNNCKA

Pabouas mnporpamma ydeOHOro mnpenmera «buomorus » g 10-11 kmaccoB
pa3paboTaHa Ha OCHOBE aBTOpckoil mporpammbl buosorus. 10—11 xi. IIporpammsr :
yueOHO-MeTonuueckoe nocooue / U. b. Aradonosa, H. B. baduues, B. . CuBormna3oB. —
M. : dpoda, 2019.

Y4eOHUKH:
1. buonoruss 10 kmacc. OOmass Ouonorusi. ba3oBsiii ypoBeHb. CuBoriazoB B.U.,
AradonoBa U.b, 3axaposa E.T., M.: [Ipoda , 2018 rog
2. buosnorus 11 kiacc. O6uias 6uonorus. bazoselil ypoBenb. Aragponosa M.b., CuBoria3on
B.1. M.: JIpoda , 2018 rog.

KonuyecTBO yueOHBIX 4aCOB:

buonorusa B cpegneit mkosie uzyvaercs B 10,11 kinaccax. OOuiee KOIMYECTBO YacoB
3a 2 roga oOyueHus - 68.

10 xmacc - 1 4gac B Hegento, 34 yaca, 34 yucOHbIC HE/ICIIH.
11 xmacc - 1 gac B Henento, 34 4aca, 34 yueOHbIC HEJEH.

Ilnanupyembie pe3yJibTAThl OCBOCHHUSI Y4eOHOIO0 MmpeaMeTa

BrinyckHUK HayuuTcs BrlInlyCKHUK IIOJIy4UT BO3MOKHOCTDh HAyUUThCS:

— packpblBaThb Ha IpHUMeEpax posib OWOJIOTMM B | — JlaBaTth Hay4HOE 00BsICHEHHE
¢dbopmMupoBaHUU COBPEMEHHOMU Hay4HOU OuosiornyeckuM  (axkTtaM,  IpoLeccaM,
KapTUHBl MHpa M B [PaKTUYECKOU SBJICHUSIM, 3aKOHOMEPHOCTSIM, HCHOJb3Ys
NEATENIbHOCTH JIIOJEH; Ouosornueckue  Teopun  (KJIETOYHYIO,

— TIOHMMaTh W ONHUCHIBATh B3aMMOCBS3b MEXKIY ABOJIIOIIMOHHYI0), Y4YeHue o Ouocdepe,
€CTECTBEHHBIMU HayKaMHU: ouonoruei, 3aKOHBI HACJIEICTBEHHOCTH,
(bu3UKOH, XUMHUEH; yCTaHaBIUBaTh 3aKOHOMEPHOCTH U3MEHUUBOCTH;
B3alMOCBS3b IPUPOHBIX SIBICHUN; — XapaKTepHu30BaThb COBPEMEHHBIE

— TIOHMMaThb CMBICI, pa3iIuyaTh U ONMCHIBATh HaIpaBJIEHUS B Pa3BUTHH OMOJIOTUH;
CHUCTEMHYIO CBSI3b MEXIY | — OIHCHIBaTh UX BO3MOKHOE HCIIOJIb30BAaHUE B
CHOBOIIOJIaratoIMMH OMOJOTHYECKUMHU MIPAKTUYECKON AESITETbHOCTH;

MOHATUSIMH: «KJIETKa», «OpraHu3M», «BHI», | — CpaBHMBATh CIOCOObI JIEJICHUS  KIETKH
«dKocHuCcTEMay, «onochepar; (MUTO3 U MET03);

— MHCIIONB30BaTh OCHOBHBIE METOJbI HAYYHOTO | — pellaTh 3aJjauyd Ha MOCTpOoeHHe (parMeHTa
MO3HAHWS B y4eOHBIX  OMOJOTHYECKHX Bropor unemn JHK mno npemioxeHHOMY
HCCIIEOBAHUAX, IPOBOAUTH DKCIIEPUMEHTHI 110 ¢parmenty mnepsoir, uPHK (MPHK) mno
U3Y4YEHHIO  OHOJIOTMYECKUX  OOBEKTOB U yuactky JHK;

SIBJICHUH, OOBSICHATH pe3ysbpTaTel | — pelarb 3a/1a41 Ha OIIpesieNICHUE
9KCIIEPUMEHTOB, aHaM3UPOBATh ux, KOJIMYECTBA XPOMOCOM B COMAaTHYECKUX U
(hopMyIHpOBaTh BHIBOJIBI; IIOJIOBBIX KJIETKAX, a TAKXKE B KJIETKAX MEPEN

— (opmynupoBaTh THMNOTE3bl HAa OCHOBAaHUU HayaJioM JefieHus (Meio3a Wi MHTO3a) U
MPEUIOKEHHONW OuoJornyecko HMHGOpMaIu [0 €ro OKOHYAaHUM (JUIsI MHOTOKJIETOYHBIX
U IpeJiaraTh BapUaHThl IPOBEPKU THIIOTE3; OpraHu3MOB);

— CpaBHMBaTh OMOJIOTHYECKHE OOBEKTHI MEXIy | — pelarh TEHETUUYECKHE 3a/1a4u Ha
co0oif Mo 3aJaHHBIM KpUTEpUAM, JAeNaTh MOHOTHOpPUAHOE CKPEIIMBAHUE, COCTABISATH
BBIBOJBI M YMO3AaKJIIOYEHMs] Ha OCHOBE CXeMbl MOHOTHOPUAHOTO  CKpEIIMBaHMUS,
CpaBHEHUS, MIPUMEHSAST 3aKOHBl HACJEICTBEHHOCTH M




00OCHOBBIBATh E€IUHCTBO J>XUBOH M HEKHUBOU
IIpUPOABI, POACTBO JKUBBIX OPraHU3MOB,
B3aMMOCBSI3M OPraHU3MOB U  OKpYXalomen
Cpelbl Ha OCHOBE OMOJIOTHUECKUX TEOPHIA;
MPUBOJUTH TPUMEPHI BEIIECTB OCHOBHBIX
IPYIIl OPraHUYECKUX COCIUHEHUH KIIETKU
(6enkoB, JKHpPOB, YIJIEBOJIOB, HYKJICHHOBBIX
KHCJIOT);

pacro3HaBaTh KJIETKU (IPOKAPHUOT M SYKAPHOT,
pacTeHMH U >KUBOTHBIX) IO OMNHCAHUIO, Ha

CXEMaTHYECKUX N300paKEHMSIX;
yCTaHABJINBaTh CBSA3b CTPOEHUS U (YHKIMH
KOMIIOHEHTOB KIIETKH, 000CHOBBIBAaTh

MHOT000pa3ue KJIETOK;
pacro3HaBaTh MOMYJSAIMIO ¥ OHOJOTMYECKHUit
BU/J 11O OCHOBHBIM IIPHU3HAKAM;

OIUCBIBATH ¢beHoTHI MHOT'OKJIETOYHBIX
pacTeHUui U )KUBOTHBIX 110 MOP(OIOTHUECKOMY
KPUTEPHUIO;

OOBSICHATH MHOrooOpasue OpraHU3MOB,

MIPUMEHSIS| SBOJTIOIMOHHYIO TCOPHIO;

KJI1accuuIpoBaTh OHUOIOTHYECKHE OOBEKTHI
Ha OCHOBAaHMM OJHOIO WM HECKOJBKHUX
CYIICCTBEHHBIX TPU3HAKOB (THUIIBI IHUTAHHS,

CHOCO6BI JAbIXaHUs u Pa3MHOKCHU,
0COOEHHOCTH pa3BUTHS);

0OBSICHITH IMPUYIKNHBL HACJICACTBCHHBIX
3a00JIeBaHUI;

BBISABJIIATH HN3MCHYHBOCTDH Y OpraHu3MoOB;
O0OBICHATH IMPOSBJICHUEC BUJ0OB U3MCHYUBOCTH,
HCIIOJIB3YA 3aKOHOMCPHOCTH H3MCHUYMUBOCTU,

CpaBHHUBATb HACJICACTBCHHYIO u
HCHACJICACTBCHHYIO U3SMCHYNBOCTD,
BBISIBJISITH MOp(bOHOF NYCCKUC,

¢u3nonoruyeckue, MoBeJCHYECKHE aJanTaluu
OpPraHU3MOB K cpele OOUTaHUSA U JEeHCTBUIO
9KOJIOTMYECKUX (PaKTOPOB;

COCTaBJIATh CXEMbl IIE€PEHOCAa BEUIECTB U
SHEPTUH B KOcHUCTEME (LIETTH TUTaHUS);
NPUBOANTH JOKa3aTeIbCTBA HEOOXOAMMOCTU
COXpaHEHUS OropazHo0Opazus TUTST
YCTONYHUBOIO pa3BUTHS u OXpaHbI
OKpY>KaroIlen Cpeibl;

OLIEHUBATh JIOCTOBEPHOCTh  OHOJIOTMYECKOMH
nHpopManuy, TOITYYEeHHOM M3  pa3HbIX

HCTOYHHUKOB, BBIIETIATH HE00X0IUMYIO
nH(pOpMaLIMIO JJII  WCIOJIb30BaHMUS €€ B
y4eOHOi JESATEIIBHOCTH " peleHun

MPAKTUYECKHX 337129,
MPEJCTABIATh OMOIOTHYECKYIO HH(POPMAITUIO B
BHJIC TEKCTa, TaOJIUIIBI, Tpaduka, JuarpaMMbl U
JeaaTh BBIBO/IBI Ha OCHOBaHHUH

HCIIOJIB3YS] OHMOJIOTHYCCKYIO TEPMHHOJIOTHIO
Y CUMBOIIUKY;

— YyCTaHABJIMBATh THII  HACJICJIOBAHHS H
XapakTep  MPOSBICHUS  MpHU3HAKAa  II0
33JJaHHOM CXEME€ POJOCIOBHOM, MPUMEHSISA
3aKOHBI HACJIEACTBEHHOCTH,

OnenuBaTh pe3yabTaThI B3aMMOIECHCTBUS

yeoBeKa u OKPYXKaroIIeH Cpe/Ibl,

MPOTHO3MPOBATh  BO3MOXKHBIE  TOCIIEACTBHS

JICSATCIIBHOCTH dYeJIOBeKa IS CYIIECTBOBAHUS

OTIEIBHBIX OMOJOTHYECKUX OOBEKTOB M LEIBIX

HIPUPOJIHBIX COOOIIECTB




MIpPE/ICTAaBICHHBIX JaHHBIX;

OLICHUBAaTh  POJb  JIOCTUKEHUN TEHETUKH,
CeJIeKIIMH, OWOTEXHOJIOTUM B MPAKTHUECKOM
JESTEIbHOCTH 4YEJOBEKa U B COOCTBEHHOM
KHU3HU;

OOBSICHSITh HETATUBHOE BJIWSHHE BEUICCTB
(anmkoros, HUKOTHUHA, HApKOTUYECKUX
BEIIECTB)  HA  3apOJBIIIEBOE  pa3BUTHE
YeloBeKa;

OOBSICHSITH TIOCJICICTBUS BIUSHUS MYTarcHOB;
OOBSCHATH BO3MOJKHBIE MPUYMHBI
HACJICJICTBEHHBIX 3a00JICBaHUH.




1. COHLEPXAHME YYEBHOI'O ITPEIMETA «bWOJIOI'U»
10 KITACC- 344

Pasznea 1. buosorusi kak Hayka. Meroabl mosnanus (34.)

Tema 1.1. Kpatkasa ucropus pazsutusa Omosnoruu. CucreMa OHOTOTHYECKHMX HAYK
(14.)

OObekT u3ydyeHus: OMoMoruM — XKuBas npupoja. Kparkas ucropus pa3BUTHs OUOJOTHH.
Pone  Oumosiormyeckux  TEOpWid, WAEH, TUNOTE3 B  (POPMHUPOBAHWHM  COBPEMEHHOMU
€CTeCTBEHHOHAYYHOU cucTeMbl Mupa. CucreMa OMOJIOTHYEeCKUX HayK.

Tema 1.2. cynliHOCTb M CBOIICTBA KMBOT0. YPOBHU OPraHU3aIMHU U METOAbI O3HAHMS
JKMBOM NPUPOBI (24.)

CymHocTs xu3HH. OCHOBHBIE CBOMCTBA *UBOM Marepuu. JKuBas mpupona Kak CIOKHO
OpraHM30BaHHasl MepapXuyecKas CUCTEMa, CYHIECTBYIOLIas B IPOCTPAHCTBE U BO BPEMEHHU.
Buonoeuueckue cucmempl.' OCHOBHBIC yYpPOBHH OpraHH3alMH >KHBOH MaTepud. MeTossl
MO3HAHUS JKUBOM IPUPOIBL.

Pa3znen 2. Knerka (114.)

Tema 2.1. UcTropus ndyuyenus kijerku. Kierounasi teopus (14.)

PazButne 3nanuit o kinerke. Pabomer P.Iyka, A. ean Jleseneyxa, K.D.bhspa, P.bpoyua,
P.Bupxosa. Knerounas Tteopust P. Illnevimena wu T.IIIBaHHa. OCHOBHBIE TMOJIOKEHUS
COBPEMEHHOM KJIETOYHOW Teopuu. Poiib KieToyHOW Teopuu B (OPMHPOBAHWU COBPEMEHHOMN
€CTECTBEHHOHAY4YHOW KapTUHBI MUPA.

Tema 2.2. XuMHUYECKHI COCTAB KJETKH (5 4.)

EAMHCTBO 2J1€MEHTHOIO XMMHMYECKOIO COCTaBa KUBBIX OPIaHM3MOB KaK J10Ka3aTeJIbCTBO
€MHCTBA MPOUCXOXKICHHS KUBON TpUpoabl. OOIIHOCTh KUBOW HEXUBOW MPUPOABI HA YPOBHE
XUMHYECKHUX JJIEMEHTOB. OpraHoreHsl, MaKpO3JIEMEHTHI, MHUKPOJJIEMEHTBHI,
YJIBTPaMUKPOIEMEHTBI, UX POJIb B KU3HEACIATEIbHOCTU KJIETKH U opranu3ma. Heoprannueckue
BemlecTBa. Boma kak KoyblOeab BCEro JKUBOTO, OCOOCHHOCTHM CTPOCHHS U  CBOWCTBA.
MunepanbpHble coJid. 3Ha4Y€HHE HEOPTraHMUECKUX BEIIECTB B KU3HU KJIETKU U OpraHu3Ma.

Opranuyeckue  BelIecTBA  —  CIOXHBIE  YIJIEPOACOAEpXkAllhe  COENUHEHUS.
HuzkoMonekynspHble U1 BBICOKOMOJIEKYJISIPHBIE OpPraHMYECKHE BelecTBa. JIMmuael. YTiieBompl:
MoOHOcaxapupl, nonucaxapuiel. benku. Hykmennosbie kucnorer: JIHK, PHK. VYnBoenue
mosiekynsl JIHK B knetke. [IpuHunnmansHoe cTpoeHUE U pOJIb OPraHUYECKHUX BELIECTB B KIIETKE
Y B OPTaHU3ME YEJIOBEKA.

Tema 2.3. CTpoeHHEe JyKAPHOTHYECKOH M MPOKAPUOTHYECKOI KIeTOK (34.)

Knerounas  memOpana, 1muromnasma, sapo. OCHOBHbIE  OpPraHOMABl  KJIETKH:
DHJAOIUIA3MAaTHYECKass CeThb, anmapaT [oabaKu, JU30COMBI, MUTOXOHIPHH, IUIACTHIBI,
pudocombl. OYHKIIMHU OCHOBHBIX YacTeil M OpraHouA0B KieTkH. OCHOBHBIE OTJINYUS B CTPOCHHUH
KUBOTHOM M paCTUTEIBHOM KJIETOK.

Xpomocombl, ux crpoeHue u (Qynkuuu. Kapuotun. 3HayeHHe MOCTOSHCTBA YHUCIA U
(bopMBI XPOMOCOM B KIIETKaX.

[TpokapuoTnueckas kieTka: ¢popma, pasmepsl. PactipocTpanenue u 3HaueHHe OaKTepuil B
npupoze. CTpoeHue 6akTepuaIbHON KIETKH.

JlaGopaTopHble U NpaKTH4YeCKHe PadoThI

Habmroienue k1eTok pacTeHU U JKUBOTHBIX 110J] MUKPOCKOIIOM

CpaBHeHUE CTPOECHHUS KJIETOK PACTEHUI U dKUBOTHBIX

Tema 2.4. Peasm3anusi Hacj1eCTBeHHOM HHpOpManuu B KieTke (14.)

JAHK — Hocutenb HacnencTBeHHON HHpopMamu. ['eHeTnyeckui KoJ1, ero cBorcTBa. I'eH.
buocunmes 6enka.

Tema 2.5. Bupycsi (14.)



Bupycel — HeknetouHas ¢opma ku3HH. OCOOCHHOCTH CTPOSHUS W Pa3MHOMKEHUS.
3HadyeHrE B MPUPOJC W KU3HHU YeloBeKa. Mepbl MpO(UIAKTHKH PAacCIpOCTPAHECHUSI BHPYCHBIX
3aboneBanuid. [Tpodmmaktuka CITNda.

Pa3nen 3. Opranusm (194.)

Tema 3.1. Opranusm — equHoe 1esoe. MHOroodpasue :KuBbIX Opranu3mMon (14.)

Mmnozoobpazue opeanuzmos. OTHOKIETOUHbIE U MHOTI'OKJIETOUHBIE OpraHu3mbl. Komonun
OJIHOKJIETOYHBIX OPraHU3MOB.

Tema 3.2. OOMeH BelecTB U NpeBpaleHne JHEPTruM (2 4.)

DHepreTudyeckuii 0OMEH — COBOKYITHOCTb PEaKIMi pacHIeTNICHUS CI0XKHBIX OPraHUYECKUX
BemecTB. OcobeHHocmu dHepeemuueckoeo oomeHna y epubos u bakmepuii.

Tunel mutanus. ABTOTPOdBI u reTepoTpodsl. OcobennHocmu obOMeHa 6eujecms y
Jrcusommuwlx, pacmenutl u bakmeputi. [lnactuueckuii oOMeH. @OTOCHHTE3.

Tema 3.3. PasmHuo:xenne (44.)

Henenue kinerku. MUTO3 — OCHOBa pOCTa, pereHepaluu, pa3BUTHS U OECIoyoro
pa3MHoxeHus. PasmMHokeHue: 6ecriosnoe u nojaoBoe. Turbl 0ecroioro pa3MHOKEHHUS.

[TonoBoe pasmHoxkeHue. OOpa3oBaHHE MOJOBBIX KiIETOK. Meio3. OmjaogoTBOpeHHE Yy
JKUBOTHBIX M pacTeHuid. buonorunueckoe 3HaueHHE OILIONOTBOpPEHUs. HcKyccmeeHHoe
ONI000MBOPEHUE Y HCUBOMHDIX.

Tema 3.4. UnauBuayajibHoe pa3BUTHE OPraHU3MOB (OHTOreHe3) (34.)

[Ipsimoe u HempsiMmoe pa3BUTHE. OMOPHUOHAIBHBIA M IMOCTIMOPHOHAIBHBINA IEPUOJIBI
pa3Butus. OcHOBHBIE ATarbl 3MOpuoreHesa. [IpuunHbl HapylIeHUH pa3BUTHS OPraHU3Ma.

OmnToreHes yenoBeka. PenpoaykTUBHOE 3T0POBBE; €ro 3HAUCHUE I OyIyIIUX MOKOJICHHMA
moaeil. [locnencTBus BIMSIHUS aJIKOTOJIsl, HUKOTHMHA, HAPKOTUYECKUX BEILECTB HAa pa3BUTHE
3apojplia yenoBeka. [leproabl nocTaMOpHOHATIBHOTO Pa3BUTHSL.

Tema 3.5. HacsieacTBEHHOCTh U M3MEHYHBOCTH (84.)

HacnencTBeHHOCT, M M3MEHUYMBOCTH — CBOICTBa opraHu3ma. ['eHeTMka — Hayka o
3aKOHOMEPHOCTAX HACIEACTBEHHOCTH U U3MEHYUBOCTH.
[''Mennenr —  OCHOBOMOJIOXKHHUK  TI'€HETHKH. 3aKOHOMEPHOCTH  HAcCJIeI0OBaHMUSI,

ycraHoBlieHHbIe [ .Menaenem. MoHoruOpuiHOe CKpeluBaHie NepBblid 3akoH MeHiemnst — 3aK0H
JOMHUHHUpOBaHMs. BTopoit 3akoH MeHaenss — 3akOH paciuerjeHus. 3aKOH YUCTOThl TraMer.
Jurubpunnoe ckpeuuBanue. Tpetuil 3akoH MeHJens — 3aKOH HE3aBHCHMOTO HacleJ0BaHMSL.
AHanM3upymoLIee CKpPEUIUBaHUE.

XpoMocoMHasi TeOpUsl HacleACTBEHHOCTH. Cyennennoe Hacaedosanue npusHaKoes.

CoBpeMeHHbIE NPEJICTaBIEHUs O TeHE U TeHOMeE. B3aumoodelicmaue 2eHos.

['eneruka nosa. [Tonossie Xxpomocombl. CIEIIEHHOE € MTOJIOM HAcCJe10BaHuUE.

3aKOHOMEPHOCTH M3MeH4YMBOCTU. HaciencTBeHHas U HEHAcIEACTBEHHAs] U3MEHYHMBOCTb.
MoudukarronHas ©3MeHYUBOCThb. MyTauuu. Tunsl Mmytanuii. MyrareHHbie (akToOpsbI.

3HaueHUE TEHETUKU Ui MEOUIMHBL. BiusHME MyTareéHOoB Ha OpraHHW3M YeJOBeKa.
HacnencrBennsie 0051€3HU, UX IPUUMHBI M TPODUITAKTHKA.

JlaGopaTopHble U NpaKTH4YeCKHe PadoThI

CocraBiieHHEe MPOCTEUIINX CXEM CKPEIIMBAHUS

Peuienne snemMeHTapHbIX TEHETUYECKUX 3a1a4

N3ydenune n3sMeH4YnBOCTH

BrIBiIeHME MCTOYHMKOB MYTAarcHOB B OKPYJXKAIOIIEW Cpele M OLCHKA IOCIEACTBUN MX
BIIMSIHUS HA OpTraHU3M

Tema 3.6. OcHoBbI cesqexnun. buorexnosnaorus (24.)



OCHOBBI CeNEKIIMU: METOIBI U TOCTUKEHUS. | 'eHeTHKa — TEOpeTUEcKast OCHOBA CEJIEKIINH.
Cenexnus. Yuenue H.M.Basunosa o yenmpax MH02000pasusi u NPOUCXOHCOEHUSL KYIbMYPHLIX
pacmenuy. OCHOBHBIE METOJBI CEJIEKLIMU: THOPUIU3AIMS, UCKYCCTBEHHBIH 0TOOp. OCHOBHBIC
JIOCTHUKEHUS U HaIlpaBJICHUS Pa3BUTUSI COBPEMEHHOM CEIEKIUH.

buorexHonorus: JOCTHXKEHHS] U NEPCIEKTUBBI pa3BUTHSA. ['€HHas WHXKEHepus.
KnonupoBanue. [ enemuuecku mooughuyuposanmvie opeanusmbi. ITHUECKUE ACTICKTHI Pa3BUTHSA
HEKOTOPBIX MCCIIEIOBAHUN B OMOTEXHOIOTHH (KJIOHUPOBAHHE YEIIOBEKA).

JlabopaTopHble U NpaKkTHYecKHue padoThl
AHaJn3 1 OLEHKA 3TUYECKUX aCHEKTOB Pa3BUTUS HEKOTOPBIX UCCIIEIOBAHUI

11 KIIACC — 34 u.

Paznea 1. Bua (20 v)

Tema 1.1. UcTopus 3BOJIIOLMOHHBIX Heil (4 1)

Hctopusi »BOMOLMOHHBIX uael. Pa3BuTue Owonoruu B JAOJAPBUHOBCKUN TEPHO.
3navenue padot K. Jlunnes, , reopun XK. Krobe.3nauenue padot XK. b. Jlamapka

IIpennoceuiku BO3HMKHOBEeHUs ydyeHus Y. JlapBuHa. Posb 3BOJIOLIMOHHOW TEOpUM B
(GhopMHUPOBAHUH COBPEMEHHON €CTECTBEHHO-HAYYHON KapTHUHBI MUPA

Tema 1.2. CoBpeMeHHO€ 3BOJTIOIHOHHOE yueHue (8 1)

Bupn, ero kputepun u CTpyKTypa

[lonynauust — CTPYKTypHas €QUMHULA BUJA, €IMHULA HBomtouuu. llomymsmus —
CTPYKTypHasi €AMHULIA BUJIA, €UHULIA SBOJIIOLNH.

JIBrKyIIME CHIIBI SBOJIFOLIMA: MYTAallMOHHBIN IIpoLEece, MONYJISLUOHHbBIE BOIHBI, U30JISLIUS,
€CTECTBEHHBIN 0TOOp; MX BIMSHUE HA TEHOPOH NOMYJSAIUH. J[BHKYIINI U CTaOUIN3UPYIOIIUI
€CTECTBEHHBIH OTOOp. AJanTaluyd OPraHU3MOB K YCIOBUSM OOMTAHUS KaK pe3yibTaT AeHCTBHS
€CTECTBEHHOI'0 0TOOpa. .

CrniocoOsI 1 yTH BU000pazoBanus. [IpuHIUIIBI Ki1accu(UKaIMK, CUCTEMATHKA .

Hampasnenus spomtonuu. CoxpaHeHHe MHOroo0Opas3usi BUJOB KaK OCHOBAa YCTOWYMBOTO
pa3BUTHs OHOCHEpHI.

buonoruueckuii mporpecc 1 OMOJIOTUYECKUI perpecc.

JlabopaTopHble U NpaKkTHYeCKHe PadoThI

Ornucanne oco0eit 1o MOp(HOIOrHUECKOMY KPUTEPUIO

BrlisiBneHne U3MEHUUBOCTH Y 0CO0€H 0OIHOTO BUa

Brisiienue npucnocobneHuit

Tema 1.3. Ilpoucxo:xaenne u pasputue Ku3Hu Ha 3emuie (3 1)

JlokazarenbcTBa HBOJIOLMU OPTaHUYECKOI0 MUpPa

Pa3Butne npencraBieHuid o0 BO3HUKHOBeHMHM ku3HU. Onbitel ®. Penu, JI. Ilacrepa.
['unoTessl 0 TPOUCXOKICHUU KU3HH.

CoBpeMEHHbIE B3IJISbI HAa BO3HUKHOBEHHME XU3HU. Teopuss Omnapuna— XouieiHa.
VYcnoxxHeHHe )KUBBIX OPraHU3MOB Ha 3eMJle B MPOLECCE IBOIIOIUU.

Tema 1.4. IIpoucxo:xxkaenue yeaoBeka (5 4)

Pa3BuTHe %u3HU Ha 3eMJI€ B Pa3HbIE MEPHUOIBI BPEMEHHU.

I'unoTessl MPOUCXO0XKACHUS YETOBEKA.

[Tomoxxenne dYenoBeka B CHUCTEME >KMBOTHOTO MHpa (kKiacc MIieKomuTaromue, OTPsI
[Tpumarsl, pox JIroan).

DBOIONHNS YEJIOBEKA, OCHOBHEIC DTAIIbI.

Pace1 uenoeka. [IpoucxoxaeHue 4yenoBeyeckux pac. BumoBoe eqMHCTBO YEIOBEUECTBA.



JlaGopaTopHble U NpaKTHYeCKHe PadOThI
BrisiBiienre npu3HaKkoB CXO/CTBA 3aPO/JIbIIICH YeI0BeKa U MICKOMUTAIOIINX
AHau3 ¥ OLIEHKA Pa3IMYHBIX TUIIOTE3 MPOUCXOXKIHUS YeTIOBeKa

Pa3nena 2. Ixocucrembl (12 4)

Tema 2.1. Dxonornueckue pakTopsi (3 4)

Opranusm u cpega. IlpenMer M 3amaym SKOJOTHHU. DKOJIOTUYECKUE (PAKTOPBI CPEIIbI
(abmoTtnueckue, OMOTHYECKHE, aHTPOTIOTCHHBIE), UX 3HAYCHUE B )KM3HU OPraHU3MOB.

3aKOHOMEPHOCTH BJIMSHHS HKOJIOTMYECKUX (DAaKTOPOB Ha OpraHu3Mbl. AOHOTHYECKHE
(baxTopsI cpeabl.

[TpucniocoOeHust OpraHu3MoB K JEHCTBUIO IKOJIOTUYECKUX (akTopoB. B3aumooTHomIeHUS
MOMYJISILUNA PAa3HBIX BUIOB B DKOCUCTEME: TAPA3UTU3M, XUITHUYECTBO, KOHKYPEHIIMSI, CUMOMO3

Tema 2.2. CTpykTypa 3kocucteM (4 1)

BunoBas u mpocTpaHCTBEHHAsI CTPYKTYpa SKOCUCTEM.

[IuieBblie CBA3M, KPYrOBOPOT BEUIECTB U OTOK 3HEPIHU B IKOCUCTEMAX.

Y CTOMYMBOCTD U IMHAMUKA 3KOCUCTEM. BiusiHUE YelloBeKa Ha 3KOCUCTEMBI.

PaznooOpa3ue »5KocHUCTEM: MPUPOJIHBIE IKOCHCTEMBI, HCKYCCTBEHHBIE 3KOCHCTEMBI
(arpoakocucTeMbI, YpOOIKOCUCTEMBI).

JlaGopaTopHble U MpaKkTH4YecKHe padoThl
CocrapieHue cxeM nepeaadyu BEIeCTB U SHEPTUU
BrisiBneHHE aHTPONOT€HHBIX U3MEHEHUI B AKOCUCTEMAX CBOEH MECTHOCTH.
CpaBHUTEIIbHAS XapaKTEPUCTUKA MPUPOIHBIX IKOCUCTEM U arpO’IKOCUCTEM CBOEH MECTHOCTHU
HccnenoBanus N3MEHEHHH B SKOCHCTEMAX

Tema 2.3. buocpepa — riodanbHas 3kocucrema (2 4)

buocdepa — rnobanpHas sKOCHUCTEMA.

CocraB u cTpykrypa Oumoctepsl. Yuenne B. U. Bepnaackoro o Ouocdepe.
3aKOHOMEPHOCTH cyIllecTBOBaHUsI Omocdepsl. buomacca 3emmn. buonoruyeckuii KpyroBopoT
BEIIIECTB (Ha MpUMepe KpyroBopoTa BOABI M yIiIepo/a)

Tema 2.4. Buocdepa u yesioBek (2 4)

buocdepa n yenosek. I'nodbanbHbIE

aHTPOIIOTEHHBIE U3MEHEHHU B Onocdepe.

[TocnencTBust  OeATEIBHOCTH  4eloBeKa Uil OKpyxkaromied cpeasl. Konuenmms
YCTOWUYMBOIO pa3BUTHSL.

[IpaBuna moBeaeHuss B MNpupoaHOM cpexe. OxpaHa MNPUPOABI M PALMOHAIBHOE
UCTIOJIb30BaHUE MMPHUPOTHBIX PECYPCOB

JlabopaTopHble U NpaKkTHYecKue padoTbl

AHanM3 ¥ OlleHKa MOCIEACTBUN COOCTBEHHOM IEATETLHOCTH B OKPYXKAIOIIEH cpejie
AHanu3 U OlleHKa TT00aTbHBIX SKOJOTHYECKHUX MPOOIIEeM U IMMyTel X pPelieHus



TemaTuyeckoe miIaHupoBaHue yueoOHoro npeamera «buosorus)

10 kaace

Paznen

Koa-Bo
4acoB

XapakTepucTUKa OCHOBHBIX BUJIOB JIEATEIBHOCTH Y4alluxcs (Ha ypoBHE YU€OHBIX ACHCTBUIA)

BBenenue

OmnpenensaTb OObEKTH HM3yueHHs OHOJOTHYUECKHX HAayK. BBIIEISITh OCHOBHBIE METOJBI OHOJIOTHUECKHMX HCCIICTOBAHHIA.
XapakTepu3oBaTh HOBBIC HAYYHBIC HAIPABICHUS B
OHOJIOTHH.

buosmornss kak Hayka.

MeTtoabt
mo3HaHus (3 9)

HAay4HOTO

3y

HasbiBaTh OCHOBHBIE OMOJOTHYECKUE HayKd. [IpHBOANTH NMpHUMEPH UCMOJIB30BAaHHS YEJIOBEKOM 3HAHHMU O JKMBOM MpHpoOJe.
Hcnone3oBatk WH(GOpPMAIMOHHEIE PECYpPCHl IS IOATOTOBKM COOOIICHMI O BKJIaJe OTCUSCTBEHHBIX YYEHBIX B Pa3BUTHE
OHMOIOTHYECKOI HAyKH.

VYyarcst KpUTUYHO OTHOCUTBCS K CBOEMY MHEHHMIO, C JOCTOMHCTBOM INPU3HABAaTh OLIMOOYHOCTH CBOEr0 MHEHHS (€CIIH OHO
TaKOBO) M KOPPEKTUPOBATh €ro, B JUCKYCCHH YMEIOT BBIJBHHYTh KOHTpPapryMEHTHI, NepepazupoBaTh CBOIO MBICIb,
OTCTaMBaTh CBOIO TOUYKY 3PCHUSL, IPUBOANUTH ApTYMEHTBL, IIOATBEPIKAAs X (haKTaMH.

YMeHHe pa3BepHYTO OOOCHOBBIBATH CYXKICHHS, HCIIOJIb30BaHHE JJIEMEHTOB NPHYWHHO-CICICTBEHHOTO U CTPYKTYPHO-
(YHKIMOHAIEHOTO aHAIN3A.

Ymeror CUCTEMATHU3UPOBATEL 3HAHUA O 6I/IOJ'IOFI/II/I, TMoKa3aTb pa3BUTHUC 6I/IOHOFI/I‘-IGCKI/IX HayK W 3HA4YCHHUC 6I/IOJ'IOFI/I‘-IGCKI/IX
3HAaHUM B ACATCIIBHOCTH 4Y€JIOBCKA, MPEACTABIATH METOAbL 6I/IOJ'IOFI/I‘~IGCKI/IX I/ICCHC[[OBaHHfI, O6J'Ia):[aIOT COBPEMECHHBIMU
Hay4YHBIMU MPCACTABICHUAMU O CYIIHOCTH KU3HU U CBOMCTBAX KHUBOT'O ; IMCIOT NPEACTaBJIICHUEC 06 YPOBHAX OpraHu3anyun
JKMBOM TIPUPOABI, OCOOEHHOCTSAX (PYHKIMOHUPOBAaHHS OMOJOTMUECKHX CHCTEM HAa Pa3HBIX YPOBHSX OpTaHM3allMM JKHBOM
MaTepuu.

X‘IaTCH HCII0JIB30BaTh CBOU B3IJIAAbI HA MUD IJIA O6'I)SICHGHI/IH Ppa3INIHbIX CI/ITyaHI/Iﬁ, peuicHrs BO3HUKAIOINUX HpO6ﬂeM u
U3BIICYCHUS JKU3HCHHBIX YPOKOB, OCO3HABAaTh CBOM MHTEPECHl, HAXOJWTh M M3ydYaTh B Y4eOHHKaxX IO Pa3HbIM MpeAMeTaM
MartepHal (U3 MaKCHMyMa), IMEIOIINI OTHOLICHHE K CBOMM HHTEpPECaM.

Knerxa (11 1)

114

OmnpenensiTb €IMHCTBO 3JIEMEHTAPHOTO COCTaBa, KaK OJHO U3 CBOWMCTB kuBOro. KiaccupuuupoBars XUMUYECKUE DJIEMEHTHI B
3aBHCHUMOCTH OT UX COJIEPXKAHMA B )KUBBIX OpraHM3Max.

XapaxkTepu30BaTh 3HAUYCHHUE BOJIBI 1 MUHEPAIBHBIX CONEH B KIICTKE.

CoBepIIeHCTBOBATH HABBIKK PAOOTHI C 1a00paTOpHEIM 000pyaoBaHHEM. IIpoBoauTE HAOMIONEHHS, OOBICHATE PE3yIbTATHI
9KCIEPUMEHTA, JieNIaTh BEIBOABI. CoOmo1aTh MpaBuia paboThl B KaOMHETe OHMOJIOTHH.

OneHnBaHKE YCBAaUBAEMOTI0 COJEPKaHMS, UCXOl U3 COLUANBHBIX U TMYHOCTHBIX LIEHHOCTEH

OocTpoeHre peueBbIX BEICKa3bIBaHUI, apryMEHTUPOBAHHE CBOETO MHEHUSI.

OnpenenstoT npeaMeT, 3ala4l U METObI UCCIIEA0BAaHMsI HIUTOJIOT MU KaK HAYKU

[TpuBoaMTH KITACCU(PUKAIINIO OPTaHUIECKUX BEIECTB.

Kraccudummposars yriaeBoas! 1 aunuasl. Onpeaensts OMOIOTHYecKyIo poiib YIriIeBOAOB, JIMNHAO0B. 1leHHOCTHO-CMBICIIOBAs
OpUEHTAlMs U MOTUBALMS yJallluXCsl.

ITocTpoenne pedeBbIX BBICKAa3bIBAHHN, apTYMEHTHPOBAHUE CBOCTO MHEHHUS.

IlocranoBka y4eOHOM 331241 HA OCHOBE COOTHECEHHSI TOTO, UTO yXKE M3BECTHO M YCBOEHO YJalIUMHUCSA, U TOTO, 4TO €IIé
HEHU3BECTHO.




OmnuckIBaTh CTpOSHHE U PYHKIIMN OPraHOUAOB. BBIABIATE CBA3b MKy CTPOCHHEM M (DYHKLIUSIMH OPTaHOUIOB.

CpaBHUBAThH CTPOEHHE IUIACTUL 1 MUTOXOHIPHUI

LIeHHOCTHO-CMBICIIOBAs] OPUEHTALIUS U MOTHBAIHS YYaIIUXCSI.

MOCTPOCHUC PEUCBLIX BblCKa?,blBaHHﬁ, APryMCHTHUPOBAHUEC CBOCTO MHCHMUA.

IocranoBka y4eOHOW 3aauyll HA OCHOBE COOTHECEHHSI TOTO, YTO YK€ W3BECTHO M YCBOCHO yYalllUMHCS, U TOTO, YTO eIé
HEU3BECTHO.

XapakTepu3oBaTh BUPYCHI, KaK HEKJIETOUHBIE (DOPMBI KH3HH.

BEIIeaTh OCHOBHBIC IIPU3HAKU CTPOCHUS BUPYCOB. XapaKTepru30BaTh KM3HEHHBIH LUK BUPYCOB. OOOCHOBEIBATH MEPHI

PO UIAKTHKH BHPYCHBIX 3a00JICBaHAT.

OOBACHATD CYITHOCTH MOHATHUS VKH3HEHHBIN IIUKII OaKTeprodara.

CpaBHUBAThH BUPYCHI MEXTy COOOM, AeNaTh BHIBOABI HA OCHOBE CPABHEHHSL.

OOBACHATH POJIb BUPYCOB B IPUPOJEC U KU3HU

4eJI0BeKa.

ueHHOCTHO-CMLICHOBaH OpHUCHTAlUA U MOTUBALIWA YUalllUuXCA.

HOCTpOCHI/Ie PCUCBBIX BblCKa3bIBaHHﬁ, APryMCHTHUPOBAHUEC CBOCTO MHCHMUA.

IocranoBka yueOHON 3a7a4u Ha OCHOBE COOTHECEHMS TOTO, YTO YK€ M3BECTHO M YCBOCHO YYalllUMHCS, M TOTO, YTO elIé
HEU3BECTHO.

Opranusm

19 4.

XapakTepu30BaTh OCHOBHbIE CBOMCTBA XKUBBIX OPIraHU3MOB.

IIpuBOANTH TOKA3aTEIHCTBA O POJIM TEMOCTa3a B )KU3HH OpraHHu3Ma.

Paznu4arts 1 ONKMCHIBATH OCHOBHBIC OPTaHbl M CHCTEMBI OPTaHOB B )KHUBOTHOM opraHm3Me. OOOCHOBBIBATH, TOYEMY OPTaHU3M -
9TO enWHas W HeAenuMas eJuHUIA >XU3HH. COBEpIICHCTBOBAaTh HABBIKM PAOOTHI € JabOPaTOPHBIM 00OpPYIOBaHHEM.
[TpoBoanTh HAOMIOAEHUS, OOBSICHATH PE3YIbTaThl 3KCIIEPUMEHTA, JeNaTh BeIBOAbL. CoOmronaTs npaBuia paboThl B KaOMHETE
6uonoruu. 1IeHHOCTHO-CMBICIIOBAst OPUCHTANS M MOTHBALMS yUAITUXCS.

HocTtpoenne pedeBbIX BBICKa3bIBAHNUHN, ApIYMEHTHPOBAHUE CBOCTO MHEHUSI.

IocranoBka y4eOHOW 3a7adll HA OCHOBE COOTHECEHHMS TOTO, YTO YK€ W3BECTHO M YCBOEHO YYAIIUMHCS, M TOTO, YTO eIIé
HEHU3BECTHO.

O0001maTh 3HaHUs 00 0OMEHe BelecTB 1 dHepruu. KiaccupuuumpoBaTh OpraHu3MBbl 1O CIIOCOOY MUTAHUS U IBIXAHUSL.
XapakTepuzoBath aBTOTPO(HBINH crocod nuTanus.IIpuBOIUTE NpPUMEPHl W XapaKTepU30BaTh CIIOCOOBI TeTepOTPOGHOro
IUTaHUs.

Brienars u xapakTepru30BaTh OCHOBHbIE CIIOCOOBI PA3MHOXKEHUS OPTaHU3MOB.

CpaBHHMBaTh IIOJIOBOE M O€cIojioe Ppa3MHOXKEHHE, IIOJIOBBIE KIETKH OpraHm3MoB. JlaBaTh ompenereHHe MOHSTUSAM
«CropooOpa3oBaHNey, «BETETATHBHOE PA3MHOKEHHUEY.

OOBSICHATD OMOJOTMYECKHH CMBICT OECIIOJIOT0 M II0JIOBOTO CIIOCOOOB  pa3MHOMKEHHMs. PackpwiBaTh OmOJIOTHYECKHE
MPEUMYIIECTBA MTOJIOBOTO PA3MHOKEHHS.

[JlaBaTh ompeneneHne IMOHATHAM «TaMETOTEHE3», «OIIOA0TBOPEHHE». XapakTepu3oBaTh (a3bl rameroreHesa. Pasnmuats
0COOCHHOCTH Pa3BUTHS MY)KCKUX M )KEHCKHX MOJIOBBIX KIIETOK.

MaBate ompezeneHne MOHATHIO «celeknus». OIeHWBaTh ITambl Pa3sBUTHS CEJEKIMH. XapakTepu3osars Bkimany H. .
Basunosa B pa3BUTHE OMOJIOrHYECKOM HayKH. OmnuceiBaTh COBPEMEHHBIC MECTO/IbI CEJICKIUU. AHaHI/ISI/IpOBaTB 3aJga4u,
CTOSIINE TIepE]T CeNEKITUEeH B HACTOSIIEE BPeMs.




11 kaacce

Beenenue

Bun

20

BEIBIATE H3MEHINBOCTH Yy OpraHn3mMoB; OOBSICHATH IMPOABJICHUE BUAOB U3SMEHYNBOCTH, NCTIOJIB3Ys 3aKOHOMEPHOCTH
N3MCHYMBOCTH,; CpaBHUBATH HACJICACTBCHHYIO U HCHACJICACTBCHHYIO U3MCHYNBOCTDH

Yuarcst KpUTUYHO OTHOCHTBCS K CBOEMY MHEHHIO, C JIOCTOMHCTBOM IPH3HABATH OMIMOOYHOCTH CBOETO MHEHUS (€CJIM OHO
TaKOBO) M KOPPEKTHPOBATh €T0, B AUCKYCCHU YMEIOT BBIIBUHYTh KOHTPApIyMEHTHI, Iepe(pa3supoBaTh CBOIO MbICTb,
OTCTauBaTh CBOIO TOYKY 3pEHHS, IIPUBOUTH apI'yMEHTHI, TOATBEPKAast UX (paKTaMH.

YMeHHe pa3BepHYTO OOOCHOBBIBATH CYXK/IEHHS, HCIOJIb30BaHUE 3JIEMEHTOB IPUYMHHO-CIEICTBEHHOTO W CTPYKTYPHO-
(hyHKIIMOHAJIBHOTO aHANIN3a.

YMET cucTeMaTu3upOBaTh 3HAHUS O OMOJIOTHH, TIOKa3aTh Pa3BUTHE OMOJIOTHYECKNX HAYK M 3HAUYCHNE OMOJIOTHYECKUX
3HaHUH B JEATCILHOCTU YEIIOBEKA, IPEACTABISATE METOBI OMOIOTHYECKHUX UCCIEOBAaHNMH, 00/IaaloT COBPEMEHHBIMHU
HAaYYHBIMH MPEICTABICHUSIMA O CYITHOCTH JKH3HH M CBOHCTBAX )KUBOTO ; UMEIOT IIPEJCTaBICHHE 00 YPOBHSIX OpraHH3aLUH
JKHBOM PUPOJIBI, 0COOCHHOCTSIX (PYHKIIMOHUPOBAHMS OMOJIOTMIECKUX CHCTEM HA Pa3HBIX YPOBHIX OpraHU3alNH KHBOK
MaTepuH.

YuaTcs MCIoIbp30BaTh CBOM B3MIISABI HA MUP JUIS OOBSCHEHHSI PA3IMYHBIX CUTYaLUH, pelleHHs] BOSHUKAIOUIUX MTPO0IeM U
U3BJICUCHHS ’KU3HEHHBIX YPOKOB, OCO3HABaTh CBOM MHTEPECHI, HAXOIUTh U U3ydaTh B ydeOHUKaX IO Pa3HBIM IIpeIMeTaM
MaTepuai (13 MaKCUMyMa), IMEIOLIHH OTHOIIICHHE K CBOUM HHTEpecaM.

DKOCHUCTEMBI

12

BrisiBisaTe  Mopdosornueckue, (GpU3MOIIOTHYECKUE, TOBEACHUYCCKHE aanTallii OPraHWu3MOB K Cpejle OOWTaHHsS H

JICHCTBHUIO IKOJIOTMYCCKUX (PaKTOPOB;

CocTaBisITh CXEMBI TIEPEHOCA BEIIECTB U DHEPTUU B DKOCUCTEME (IIeNH MUTaHU);

[IpuBomNTH HOKAa3aTeNbCTBA HEOOXOMUMOCTH COXpaHCHHS OMOpa3sHOOOpa3ws A YCTOWMYMBOTO Pa3BUTHS U OXPaHBI

OKpYIKaloIIel cpesl;

OneHnBaTh JOCTOBEPHOCTH OHOJOTHMYECKOW WH(POPMALWHU, TIONYYEHHOH W3 pa3HBIX WCTOYHHKOB, BBLICIATH

HEOOXOTUMYI0 HH(POPMALIHIO JJIS HCIIOB30BAHUS €€ B yUCOHOM ACATEIEHOCTH B PEIICHUN TPAKTHYECKUX 3a1ay;
YMeHHne pa3BepHYTO OOOCHOBHIBATH CYXKICHHWS, HCIIOJNF30BAHHUE 3JIEMEHTOB IMPUIMHHO-CICICTBEHHOTO M CTPYKTYpPHO-
(hYHKIIMOHATLHOTO aHAJIH3A.
YMEIT CUCTEMATH3UPOBATh 3HAHUS O OMOJIOTHH, TOKA3aTh Pa3BUTHE OMOIOTHUECKUX HAYK U 3HAUeHHE OMOJIOTHIECKUX
3HAHUH B CSITEIBHOCTH YEJIOBEKA, MPEICTABIIATH METO bl OMOJIOTHUECKUX UCCIICIOBAHMM, 00JIaal0T COBPEMEHHBIMHU
HAy4YHBIMH MPEACTABICHUSIMH O CYITHOCTH KM3HU M CBOMCTBAX KUBOTO ; UMEIOT MPEACTaBIeHHE 00 YPOBHSAX OpPTaHU3aIlNH
KUBOU MPHUPOBI, 0COOCHHOCTAX (PYHKITMOHUPOBAHUS OMOJOTUIECKIX CUCTEM Ha Pa3HBIX YPOBHAX OPTaHU3AIMH KUBOH
MaTepHH.
Yuyarcs ucmob30BaTh CBOU B3MIISAABI HA MUP JJIS1 OOBSCHCHUS PA3IUYHBIX CUTYAIUHA, PEIICHUS BOSHUKAIOIIMX MPOOIIEM H
W3BJICUCHUS XKIU3HCHHBIX YPOKOB, OCO3HABATH CBOM MHTEPECHI, HAXOJUTh H U3y4aTh B YYCOHUKAX MO Pa3HBIM MPEeIMeTaM
MaTepual (M3 MaKCUMyMa), IMEIOIIH OTHOIIICHHE K CBOUM HHTEPECaM.

3akiIroueHue

YMeIoT CUCTEeMaTHU3MPOBATh 3HAHUS O OMOJIOTHH, IT0Ka3aTh pa3BUTHE OMOJIOTMYECKNX HAyK U 3HAYCHUE OMOJIOTHYECKUX
3HaHMH B JEATEIHLHOCTH YeJIOBEKa, IPEJICTABIATH METO/IbI OMOJIOTHYECKUX HCCIIE0BAHUH, 00/1alaloT COBPEMEHHBIMU
HayYHBIMH MPE/ICTABICHUSIMU O CYITHOCTH JKM3HH M CBOMCTBAX )KUBOTO ; UMEIOT IIPEJCTaBICHHE 00 YPOBHSIX OpraHU3aluH
KHUBOH NMPHUPOJIBI, 0COOCHHOCTAX (PYHKIIMOHNPOBAHHUSA OMOJIOTHYECKUX CHCTEM Ha Pa3HBIX YPOBHSAX OPTaHMU3ALNH KUBON
MaTepUH.
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