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Pabouas mporpamma o 6mosorun s 9 KiraccoB pa3paboTaHa B COOTBETCTBHHM C OCHOBHOM 00-
pa3oBaTeNbHON MPOrpaMMoi OCHOBHOTO ob1iero oopazoBanus MAQOY CII Ne 7 u ¢ yuerom Paboueit
nporpammbl Bociutanus MAQOY CII Ne 7 Ha ocHoBe: [IpumepHoii mporpaMMbl OCHOBHOTO 00111eT0 00-
pazoBanus 1o npeamery «buonorus» 5-9 kiaccel. Pabouas nporpamma : yueOHO-METOUYECKOE TIOCO-
oue / H. B. badbuues, B. 1. CuBornazos. — M. : Jlpoda, 2019. — 143, [1] c. — (Poccuiickuii yueOHHUK)

Pabouas nmporpaMma opueHTHpOBaHA HA UCIIOJIb30BaHUE YUCOHUKOB!

«buonorust 9 kmacc»/ 3axapo B.b.,CuBornazos B.U., MamonToB C.I'., AradonoBa U.b.- M.: [Ipo-
¢$a,2020-2021 rr., KOTOpBIE BKIIOUEHBI B (heiepabHbIN MEepeYeHb YI€OHHKOB, JTOMYIIEHHBIX K UCIOIb-
30BaHUIO MpU pealu3alii UMEIOIIMX FOCYAAPCTBEHHYIO aKKpeIUTalMio 00pa3oBaTeNbHbIX IPOrpaMM
HAYaJbHOTO 00IIEro, OCHOBHOTO OOIIEro, CpeHEero o0Iero o0pa3oBaHus OpraHU3alUsIMU, OCYIECTB-
JSIOIIMMHU 00pa3oBarenbhyto aestenbHocTh ([Ipuka3 MunuctepeTBa mpocsenienus Poccuiickoit de-
nepamuu ot 20.05.2020 Ne 254, ¢ uzmenenusmu ot 23.12.2020 1. Ne 766).

B 2022-2023 yueGHOM rony peanusyercs B 9 kiacce.

Pabouue terpanu x yueOHHKaM, mpeaxycMoTpeHHble YMK, MOryT UCTIONB30BaThCS KaK JOMOHU-
TEJIBHOE CPEJCTBO OOYUCHHS U HE SBISIOTCS 0053aTEIIbHBIMU.

PaGouue TeTpanu Kk yueOHHKAM MPUOOPETAIOTCS POAUTEISAMU (3aKOHHBIMH TPEJACTABUTEIISIMH) TIO
KEJIAHUI0 CAMOCTOSITEJIbHO U (MJIM) MPH COIJIACOBAHHOM NMHMCbMEHHOM penieHuu CoBera poautenei
KJacca .

Y4eOHblif TIaH 00pa30BaTEIBLHOTO YUPEXKICHHUS IMpeaycMaTpuBaeT u3ydeHue Ouosnoruun B 9
KJIacce 1Mo 2 yaca B HEe/eNt0, UToro 68 4acos B rof.

[Ipu nepexone Ha oOydeHHE ¢ TPUMEHEHUEM DJIEKTPOHHOTO OOy4YeHUS U JUCTAaHIIMOHHBIX 00pa-
30BaTENIbHBIX TEXHOJOTMH OpraHu3anus 00pa30BaTENbHON AEATEIbHOCTH OCYIIECTBISETCS MOCPE-
CTBOM anpoOMPOBAaHHBIX U XOPOIIO 3aPEKOMEHJOBABIIUX CE0S CXE€M M IMOJXOJO0B C HCIOJIb30BAaHHEM
OHJIaliH-YPOKOB (BHUJICOKOH(EPEHIICBA3H), TOTOBBIX MOAYJIEH C KOHCIIEKTaMH YPOKOB, CCHUIKAMHU Ha pe-
CYpCHI U 33JJaHUSIMU, OHJIAMH- KOHCYJIbTALUN, C IPUMEHEHUEM PECYPCOB 3JIEKTPOHHBIX 00pa30BaTesb-
HbIX IuardopMm B ceTu VHTepHET , peKOMEHJOBaHHBIX MUHHUCTEpCTBOM IpocBelleHus: Poccuiickoit
denepannu, UCMOIB3YS TEXHUYECKUE CPEACTBA OOYUCHHUS.

JIn4yHOCTHBIE, MeTaNpeAMETHbIE, IPEIMETHbIC Pe3yJIbTAThI

JINYHOCTHBIE Pe3yIbTAThI:

—®opmupoBaHNe YyBCTBA POCCUMCKON Ipa)KAaHCKOW MJIEHTHUYHOCTU: MaTPUOTH3Ma, JIIOOBH U yBaxe-
Hus K OTedecTBy, 4yBCTBA TOPAOCTH 3a CBOXO PoauHy;

—O0CO3HAaHUE YYAIIUMUCS OTBETCTBEHHOCTH U JoJira nepes PonuHoii;

—OTBETCTBEHHOE OTHOLIEHHE K 00yYEeHHI0, TOTOBHOCTh M CITIOCOOHOCTH K CaMOOOPa30BaHMUIO;
—opMupoBaHue MOTHBALIMHU K O0YUYEHUIO U MO3HAHUIO, OCO3HAHHOMY BBIOOpY OyayIie npodeccuu;
—CIIOCOOHOCTD YYaIIUXCsl CTPOUTH JATbHEHIIYI0O MHIMBUIYaJIbHYIO TPAEKTOPUIO 00pa3oBaHus Ha Oase
OpHEHTAIlH B MUpE Tpodeccuii u MpohecCHOHATBHBIX MPEINOYTEHUH;

—popMupOBaHUE LEIOCTHOIO MHUPOBO33PEHHUS, COOTBETCTBYIONIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayK{ U OOIIECTBEHHOM MPAKTHKH;

—co0JII0/IeHre U TpolaraHjaa y4auluMucsl MpaBuil TMOBEJIEHUS B MPUPOJE, UX Yy4yacThe B MPUPOJIO-
OXPAHHOM JEeSATEIbHOCTH;

—YMEHUE PeaIn30BbIBATh TEOPETUUECKHUE IT03HAHUS HA IIPAKTHKE;

—OCO3HaHUE 3HAa4YeHHUs 0Opa3oBaHMs JJIsl MOBCEJHEBHOM JKM3HU W OCO3HAHHBIA BBIOOp mpodeccuu
y4YalmMucs;



—CMOCOOHOCTh Y4aluXcs MPOBOIUTH padOTy HAJl OIIMOKAaMU ISl BHECEHUSI KOPPEKTHUB B YCBAaUBaEMbIe
3HAHUS,

—IIPUBHUTH JIOOOBH K MPUPOJIC, YYBCTBO YBOKEHUS K YUEHBIM, H3y4arOIIUM XMBOTHBIH MHp, pa3BUTh
ACTETUYECKOE BOCTIPUATHE OOIICHNUS C )KUBBIMU OPraHU3MaMH;

—TIIpU3HaHKUE yYaIUMHCS IIPaBa KaXI0Tro YeJI0BeKa Ha COOCTBEHHOE apryMEHTHPOBAHHOE MHEHHE;
—TOTOBHOCTh YUYaIIUXCS K CAMOCTOSTEIbHBIM MTOCTYIKAaM U AKTUBHBIM JE€HCTBUSIM Ha MIPUPOJOOXPAHU-
TEJILHOM IONPHILE;

—YyMeEHHUE apryMEHTUPOBAHHO U 0OOCHOBAaHHO OTCTAaUBaTh CBOIO TOUYKY 3PEHUS;

—KPUTUYHOE OTHOIIEHHE K CBOMM IOCTYIIKaM, OCO3HAHUE OTBETCTBEHHOCTH 3a UX PE3YJbTaThl;
—OCO3HAaHHOE, YBKHUTEIbHOE M JOOpOXKenaTeNbHOe OTHOIICHHE K JPYrOMY YEIOBEKY, €r0 MHEHHIO,
MHPOBO33PEHUI0,KYIbTYPE;

—OCO3HAaHUE BaXKHOCTU (OPMHUPOBAHUS HKOJIOTHYECKON KyJIbTYPbI Ha OCHOBE IPU3HAHUS IICHHOCTH
KHU3HH BO BCEX €€ MPOSBICHUSIX U HEOOXOJMMOCTH OTBETCTBEHHOT0, OEPEKHOTO OTHOIICHHS K
OKpY’Karolllen Cpeje;

—YyMEHUE CIIYIIaTh U CIBIIIATh JPYroe MHEHUE, BECTH AUCKYCCHUIO, YMEHUE ONEepUPOBaTh (pakTamMu Kak
JUISl 1I0KA3aTeNbCTBA, TaK U JUIsl ONIPOBEP>KEHUS CYLIECTBYIOLIEIO MHEHHS.

MeTaHpe)IMeTHble Pe3yabTaThI:

9 kiacce:

Yyamuecs 10JKHbBl YMETb:

— COCTABIIATH CXEMbl ¥ TAONMIIBI [T MHTETPALliK N0y YEeHHBIX 3HAHUH;

— 0000math U Je1aTh BBIBOJBI 10 H3y4EHHOMY MaTepHaiy;

— paboTaTh C JOMOJIHUTENBHBIMI HCTOYHUKAMK HH(OPMALIMK U MCTIOb30BaTh UX JUIS OUCKA HEOOX0MMOT0 MaTe-
puana;

— HPEJICTaBIATh U3yUYEHHBIN MaTepHal, UCIOJIb3ys BO3MOKHOCTH KOMIBIOTEPHBIX TEXHOIOIUH;

— O0BACHATD PUCYHKH U CXEMBI, TIPEJICTABICHHBIE B yIeOHHKE;

— CaMOCTOATENBHO COCTABIATH CXEMBI IPOIIECCOB, MPOTEKAIOMINX B KIETKE, U «TIPHBS3BIBATEY OTIEIbHBIE UX TaIlbl
K Pa3NUYHBIM KJIETOYHBIM CTPYKTYpaMm;

— WUTIOCTPHPOBATH OTBET MPOCTEHITMMH CXEMaMH U PHCYHKaMH;,

— paboTaTh ¢ MUKPOCKOIIOM M U3TOTOBIIATH NPOCTEHIINE IpenapaThl sl MUKPOCKOINYECKOTO HCCIIeJ0BAHNUS.

— CPaBHUBATh U COMOCTABIATH MEKITY COOOM 3TANbI Pa3BUTHSA KUBOTHBIX M3YYEHHBIX TAKCOHOMUYECKHX IPYIIIL;

— UCTIONIb30BaTh MHAYKTHBHBIN M JIelyKTHBHbIH 0/IX0/IbI PU U3YYEHUU KPYIHBIX TAKCOHOB;

— BBIABJIATH IPU3HAKH CXOJICTBA U PA3NIMYKS B PA3BUTHH KUBOTHBIX PA3HBIX TPYIII;

— 000011aTh ¥ JeaTh BBIBOJIBI [0 H3yYEHHOMY MaTepHany;

— J1aBaTh XapaKTEPHCTHKY TEHETHIECKUX METOJIOB M3YUCHHUs OMOTOTMIECKHX 00BEKTOB;

— paboTaTh ¢ yueOHHKOM, pabodeil TeTpajIblo 1 JUAAKTHYECKHMHI MaTepUAIaMHL;

— COCTaBIIATh KOHCIEKT naparpada yueOHUKa 10 U/UIH MOCNe U3YUeHUs MaTepralia Ha YPOKe;

— pa3pabaThIBaTh MIAH-KOHCIIEKT TeMbl, HCTIOb3Ys Pa3Hble HCTOUHUKH HHPOPMALHH;

— FOTOBHTh YCTHbIE COOOIIEHHS 1 MUChbMEHHbIE pedepaThl Ha OCHOBE 00001eHNs MaTepuaa ydeOHuKa 1 TOTOIH -
TeNbHOI UTEpaTypsl;

— M0J1b30BATHCS MIOMCKOBBIMU cucTeMamu MHTepHeTa.

IIpeaMeTHbIe pe3yabTaThI:



9 kiace:

VYyamuecs 10JKHbBI 3HaTh:

MaKpO3JIEMEHTHI, MUKPOAJIEMEHTHI, UX BKJIa] B 00pa30oBaHHE HEOPTAaHUYECKUX M OPraHUYECKUX MOJIe-
KYJ )KMBOTO BEIIECTBA; XUMUYECKHUE CBOMCTBA U OMOJIOTMYECKYIO POJIb BOJBI; POJIb KATUOHOB U aHUO-
HOB B 00€CIIEYCHHUH TIPOIECCOB KU3HEIEATEIHPHOCTH; YPOBHU CTPYKTYPHOH OpraHHM3amnuu OeTKOBBIX
MOJIEKYJT; IPUHIIUIIBI CTPYKTYPHOM OpraHu3aiuu U GyHKIUU YIIIEBOJOB, KUPOB, HYKJIIEHHOBBIX KHCIIOT
(JIHK u PHK); onpenencHust MOHATHIA, CTPOCHHE KJICTKH; IOJO0XEHUSA KICTOYHON TEOPUU CTPOCHHUS
OpraHu3MoOB; OMOJIOTUYECKUN CMBICI MUTO3a; MHOT0OOpa3ue GopM OeCIoyIoro pa3sMHOKEHUS U TPYIIIIbI
OpPraHHU3MOB, JUIsI KOTOPHIX OHHM XapaKTEPHBI; CYIIIHOCTH ITOJOBOT0 Pa3MHOXKEHHS U €r0 OMOJIOTHYECKOe
3Ha4YeHHUE; MPOIecC raMeTOoreHe3a; Meio3 U ero OMOJIOTNYEeCKOe 3HAUEHHUE; CYIIIHOCTD OTUIOIOTBOPEHUSI.
OTIpe/IeTICHUE TIOHATUS «OHTOTCHE3»; MEePUOIU3AINI0 HHINBHyaTbHOTO Pa3BUTHS; dTAIlbl SMOPUOHAIb-
HOTO pa3BUTHS (ApoOJICHHE, racTPyJIAIUs, OpraHoreHe3); (OPMbI TOCTIMOPHOHAIILHOTO TIEPUO/Ia pa3-
BUTHS: HETPSMOE PA3BUTHUE, PA3BUTHUE MOJHBIM U HEIMOJHBIM IIPEBPAIICHHEM;IPSIMOE Pa3BUTHUE; OHUOTe-
Hetuueckuii 3akoH . ['exkens u @. Mromnepa;padotsl A. H. CeBepuioBa 06 aMOpHOHATBEHON U3MEHYH-
BOCTH; CYIIHOCTh THOPUIOIOTHYECKOTO METO/Ia U3YUYEHHUS HACIIEICTBEHHOCTH;3aKOHbI Mennens, Mop-
raHa, BUJbl U3MEHYMBOCTH U Pa3JIMYUsl MEX]Y HUMHU; METOJbI CEJICKLUU;IPEICTABICHUS €CTECTBOUC-
IbITaTeIe T0apBUHOBCKOM 3MOXU O CYIIHOCTH KUBOM mpupojslyuenus Y. JlapBuHa ; ocoOeHHOCTH
MIPUCTIOCOOUTEIHFHOTO MMOBE/ICHUS; HAMPABICHUSI U 3aKOHOMEPHOCTH SBOJIOLUU; STANbl Pa3BUTHS KU-
BOTHBIX M PACTEHUN B PA3JIMYHbBIC IEPUO/IBI CYIIECTBOBAHUS 3€MIIH;CITIOCOOBI U METO/Ibl OXPaHbI IPUPO-
JTBI.

VYyamuecs 1071KHbI yMETh:

OOBSICHATH MPHUHIINI TeHCTBUSI (EPMEHTOB; XapaKTepu30BaTh (PYHKIHUU OEIKOB; OTMEUaTh SHEPreTUIEe-
CKYIO POJIb YTTIEBOJIOB U TUIACTUYECKYIO0 (DYHKIUIO KUPOB; OMUCHIBATH OOMEH BEUIECTB U MPEBpAIllEHUE
SHEPTUH B KJIETKE; MPUBOJUTH MOAPOOHYIO CXeMy Tpoliecca OMOCHHTEe3a OEJIKOB; XapaKTepu30BaTh Me-
TabONU3M y MPOKAPHOT, OMUCHIBATH TEHETUUYECKUI anmapat OakTepuid, MPOIECChl CIOPOOOpa30BaHUS U
Pa3MHOXKEHHUS POKAPUOT; OOBSICHATH MECTO U POJIb MPOKAPHOT B OMOIIEHO3aX; XapaKTepU30BaTh PyHK-
105058 OpFaHOI/IIIOB OUTOIIJIa3MBbI, 3HAYCHUC BKJ'IIO‘IGHI/Iﬁ B XKU3HCACATCIBHOCTHU KJIICTKHU,OIIUChHIBAThH CTpOG-
HUE U (DYHKIIMHM XPOMOCOM; XapaKTepHU30BaTh OMOJOTHYECKOE 3HAUYCHHE OECIOJIOro pPa3MHOKEHHS;
OOBSACHSTH MPOIECC ME03a, MPUBOAAIINNA K 00pa30BaHUIO TallJIONIHBIX TAMET; OMHUCHIBAThH MPOIECCHI,
MPOTEKAOIINE MPH APOOICHUH, TaCTPYISAIUN U OpraHOTeHE3e;XapaKTepu30BaTh (HOPMBI MOCTIMOPHO-
HATBHOTO Pa3BUTHS;PA3INYaTh COOBITHS, CONMPOBOXAAMOIINE PAa3BUTHE OpPraHMW3Ma MpPHU MOJHOM U He-
MIOJIHOM MPEBPAIEHUN;00BIACHATh OMOJIOTHYECKHUI CMBICT Pa3BUTHS C MeTaMOP(O30M;XapakTepu30BaTh
dTambl OHTOTEHE3a MPH MPSMOM MOCTIMOPHOHATHHOM PAa3BUTHH, UCIOIB30BaTh MPU PEIICHUM 33134
FeHeTI/ILIeCKYIO CI/IMBOJ'II/IKy; COCTABJIATH TCHOTHUIIBI OpFaHI/IBMOB U 3aIlIUCBIBATh UX FaMeTLI;CTpOI/ITI) CcXe-
MBI CKPEIIIMBAHUS MPH HE3aBUCHMOM U CIICTUICHHOM HacCJIeIOBAaHWH, HACJICIOBAHHUH, CIIETIJICHHOM C I10-
JIOM; CYIIIHOCTh TEHETHYECKOTO OTPEIEIICHHS T10J1a Y PACTEHUN M )KUBOTHBIX; XapaKTePHU30BaTh TCHOTHUII
KakK CI/ICTeMy B3aI/IMO)IeI\/'ICTBy10H_[I/IX TCHOB opraHmMa; COCTAaBJIATH HpOCTel\/’IIHHe pOJIOCJ'IOBHI)Ie nu pemaTL
TeHETUYECKUE 3a/1a4H; PACIIO3HABATh MYTAIMOHHYIO U KOMOWHATUBHYIO U3MEHUYUBOCTh; OOBSICHATH Me-
XaHU3MBI Nlepefaul MPU3HAKOB U CBOMCTB M3 MOKOJIEHUS B MOKOJIEHHE M BO3HUKHOBEHUE OTJIIMUUNA OT
POIUTENBbCKUX (DOPM y MOTOMKOB; MPUBOAUTH MPUMEPHI MIPUCTIOCOOUTETHHOTO CTPOSHUS Tela, MOKPO-
BUTEJIbCTBEHHOM OKPAaCKH MOKPOBOB U MOBEICHUS )KUBBIX OPTaHU3MOB; OMUCHIBATh PA3BUTHE KU3HU Ha
36MJ’I€; HpI/IMeHﬂTB Ha HpaKTI/IKe CBCIACHUS 06 OKOJOTHYCCKUX BaKOHOMepHOCTﬂX B HpOMI)IHIJ'IeHHOCTI/I nu
CEIIbCKOM XO3SHCTBE.



[Inanupyemble pe3y/ibTaThl H3yYeHUs NMPeIMeTa

B pe3yabTare H3ydyeHust Kypca 0M0JI0THH B OCHOBHOIi 1IKoJ1€:

BbIMyCKHUK Hay4YHTCS MOJIb30BAaThCS HAYYHBIMH METOIAMHU JUIS PACIIO3HAHHS OMOIOTHYECKUX
npo0JieM; 1aBaTh HAyYHOE OOBSICHEHHE OMOIOTUYECKUM (haKTaM, MPoIieccaMm, sIBJICHHUSIM, 3aKOHOMEPHO-
CTSIM, UX POJIM B KU3HU OPraHU3MOB U Y€JIOBEKa; MPOBOAUTH HAOIIOICHUS 32 )KUBBIMU 00BEKTaMH, cO0-
CTBEHHBIM OPTaHHU3MOM; OIUCHIBATh OMOJOTHYECKHE OOBEKTHI, MPOIECCHl U SIBJICHHUSI; CTABUTH HECIOXK-
HbIe OMOJIOTUYECKUE IKCIIEPUMEHTHI U MHTEPIIPETUPOBATH UX PE3YJIbTATHI.

BbInycKkHHK OBaieeT CUCTEMON OMOJIOTHYECKUX 3HAHUN — MOHATHIMH, 3aKOHOMEPHOCTSIMH, 3a-
KOHaMHM, TEOPHSIMH, UMEIOIIMMHU BakHOE 001IeoOpa3oBaTenbHOe M MO3HABATEILHOE 3HAYCHHE; CBEJIe-
HUSMH 10 UCTOPHU CTAHOBJICHUS] OMOJIOTHH KaK HAyKH.

BrinmyckHUK OCBOMT 00IIM€ MpPHUEMbl: OKa3aHUs MEPBONM MOMOIIM; PAlMOHAIBHOW OpraHU3alluu
TPYZAa U OTABIXA; BHIPAIMBAHUS U PA3MHOKCHHS KYIBTYPHBIX PACTEHHH M JIOMAITHUX XUBOTHBIX, YXO-
Jla 32 HUMH;, IPOBEJCHUs HAOMIOIEHUI 32 COCTOSIHUEM COOCTBEHHOI'O OpraHuM3Ma; ImpaBuiia paboThl B
KaOuHeTe OMOJIOTHH, C OMOIOTUYECKUMU MPUOOpPaAMH U HHCTPYMEHTAMH.

BrimyckHHK mpHOOpeTeT HaBBIKM MCIIOJIB30BAHMS HAYYHO-TIOMYJISIPHOM JUTEpaTyphl MO OHOJIO-
THH, CIIPABOYHBIX MaTepuanoB (Ha OyMakKHBIX U SJEKTPOHHBIX HOCUTENSX), pecypcoB MHTepHeTa mnpu
BBIIIOJTHEHUH Y4€OHBIX 3a/1au.

BbINYCKHUK MOJYYUT BO3MOKHOCTH HAYYHThHCS:

® 0CO3HAHHO UCNONIL308AMb 3HAHUS OCHOBHBIX NPABUL NOBEOEHUS 8 NPUPOOE U OCHO8 300P0BO20
0bpa3za JcusHu 8 Obimy;

® BbIOUpamMb Yellegble U CMBICII08ble YCIMAHOBKU 8 CEOUX OeliCmBUsX U NOCMYNKAX N0 OmHoule-
HUIO K JHCUBOLL NPUPOOe, 300P08bI0 CEOEMY U OKPYIHCAIOUUX,

® OpUEHMUPOBAMbCA 8 CUCmeMe NO3ZHABAMENbHBIX YEHHOCMEN — 60CNPUHUMAMb UHDOpMAaYUIo
OUOI02UYECKO020 COOEPAHCAHUS 8 HAYYHO-NONYIAPHOL Tumepamype, cpeocmeax Maccogol uHgopmayuu
u Mnmepnem-pecypcax, Kpumuyecku OyeHusams NOAYYEeHHYI0 UHGOPMAYUIo, AHATUUPYS ee CO0epHCa-
Hue u 0aHHvle 00 UCMOYHUKE UHDOPMAYUL;

® co30asamb coOCMBEHHbIE NUCLMEHHbIE U YCMHblE COOOUeHUs O OUOIO2UYECKUX ABNEHUSIX U
npoyeccax Ha OCHO8e HeCKONbKUX UCIOYHUKO8 UHMOPpMAayUU, CONpo8o#cOams 8biCIyNnieHue npe3eHma-
yuetl, yuumsl8as 0COOEHHOCMU AYOUMOPUU C8EPCMHUKOB.

7KuBble oprann3msi

BbINyCKHUK HAYYUTCS:

® BBIJCIATH CYIIECTBEHHbBIE MPU3HAKU OHOIOTHYECKHX 00BEKTOB (KIETOK M OPraHM3MOB pacTe-
HUM, KUBOTHBIX, TPHOOB, OaKTepHil) U MPOLIECCOB, XapAKTEPHBIX IJIS )KUBBIX OPTaHU3MOB;

® apryMEeHTHPOBAaTh, IPUBOIUTH J0KA3aTEIHCTBA POJICTBA PA3TUYHBIX TAKCOHOB PACTEHUH, KU-
BOTHBIX, TPUOOB U OAaKTEpHIii;

® apryMEHTHPOBaTh, MPUBOIUTH JIOKA3aTENbCTBA PA3IMUUil PAaCTeHHH, )KUBOTHBIX, TPHOOB U
OakTepwii;

® OCYIIECTBIAThH KJIACCU(PUKALINIO OUOIOrHUECKUX 00BEKTOB (pacTeHH, JKUBOTHBIX, OaKTepuUH,
rpuOOB) Ha OCHOBE OTIPENIEIICHUS X MPUHAIISKHOCTH K ONPEACTICHHON CHCTEMaTHUECKOM TPYIIIIE;

® pacKpbIBaTh pOJIb OMOJIOTUHU B NMPAKTHUYECKOW NESATEIBHOCTH JIIOAEH; POJIb Pa3InYHbIX Opra-
HU3MOB B KH3HH YEJIOBEKa,

® OOBSCHATH OOIIHOCTH MPOUCXOXKICHUS W HBOJIOIHMM CUCTEMAaTHYECKUX TPYIN PAaCTCHUN U
KUBOTHBIX Ha IIPUMEpax COMOCTABIIEHUS OMOJOTHYECKUX O0BEKTOB;



® BBHIIBJISITH IPUMEPHI U PACKPBIBATH CYIIIHOCTH MPUCIIOCOOJICHHOCTH OPTaHU3MOB K cpejie 00u-
TaHUS;

® pa3MuaTh MO BHEIIHEMY BHJy, CXEMaM U OMHCAHUSM DPEaTbHbIe OMOIOTHYECKHE OOBEKTHI
WA UX U300paKEHHUSI, BBISIBIISTh OTIIMYUTEIbHBIC TPU3HAKH OMOJIOTMYECKIX OOBEKTOB;

® CpaBHHUBaTh OMOJIOTMYECKHE OOBEKTHI (pacTeHUs, )KUBOTHbIE, OaKTE€pUU, TPUOBI), MPOLECCHI
KHU3HEICATSILHOCTH, JIENIaTh BHIBOJBI U YMO3AKIIFOUCHHUSI HA OCHOBE CPABHEHUS;

® YCTaHaBIIMBATh B3aUMOCBSI3H MEKIY OCOOCHHOCTSMHU CTPOCHHS U (PYHKIUSIMH KJICTOK U TKa-
HEH, OPraHOB M CHCTEM OPTaHOB;

® JICIIOJIB30BaTh METOJbI OMOJOTMYECKOW HAyKW: HAOJIIOAAaTh W OIUCHIBATH OWMOJIOTHYECKUE
OOBEKTHI U TIPOIECCHI; CTABUTH OMOJIOTHUYECKUE IKCIIEPUMEHTHI U OOBSCHSATH UX PE3YIbTAThI;

® 3HATh U APIYMEHTUPOBATh OCHOBHBIC TIPAaBUIIA MTOBEJICHHS B IPUPOJIC;

® AHAIM3UPOBATH M OIICHUBATH ITOCIICICTBUS JACITCILHOCTH YEIIOBEKA B TIPUPO/IE;

® OMWCHIBATH W KCIIOIH30BATh MPUEMBI BHIPANMBAHUSA ¥ PA3MHOKCHUS KYIbTYPHBIX PACTCHHIA
Y JJOMalTHHUX )KHBOTHBIX, YXOJa 32 HUMH;

® 3HATh U COOJNIIO/IATh IPaBUiia pabOThHI B KaOMHETE OHOIOTUH.

BbINyCKHUK MOJYYUT BO3MOKHOCTH HAYYUTHCS:

® HaAX00umv UHGOpMAYUIO O PACMEHUSX, JHCUBOMHLIX 2pubax u Oakmepusix 6 HAYUHO-
NONYIAPHOU Tumepamype, OUOOSUYECKUX CLO8APsX, CnpasoyHuxax, Mumepuem pecypce, aHanuzupo-
8amMb U OYEeHUBAMb ee, NepesoOUNb U3 0OHOU PopMbl 8 Opy2Yio;

® OCHOBAM UCCNIE008AMENbCKOU U NPOEKMHOU OesiMelbHOCMU N0 U3VHEHUI0 OP2AHUBMO8 PA3-
JIUYHBIX YAPCME HCUBOL NPUPOODL, BKIIOUASL YMEHUS (DOPMYIUPOSAmMb 3a0adu, npedcmasiims pabomy
HA 3aWumy u 3auuuams ee.

® UCNONBL306AMb NPUEMbl OKA3AHUS NEPEOll NOMOWU NPU OMPABIEHUU 1008UMbBIMU 2PUOAMU,
A00BUMBIMU PACMEHUSIMU, VKYCAX HCUBOMHBIX, PAOOMbL ¢ ONpedeumensimMu pacmeHuil; PazmMHOICeHUs.
U BLIPAUUBAHUS KYTLIYPHBIX PACMEHULL, YX000M 304 OOMAUHUMU HCUBOMHBIMU,

®  OPUEHMUPOBAMBCSL 68 CUCHEME MOPATbHBIX HOPM U YeHHOCMel N0 OMHOUEHUIO K 00beKmam
AHCUBOLL NPUPOOBL (NPUSHAHUE 8bICOKOU YEHHOCMU HCUZHU 60 6CEX ee NPOSBIEHUSIX, IKOIO2UYECKOE CO-
3HAHUe, IMOYUOHATLHO-YEHHOCMHOE OMHOUEHUE K 00bEKMAM HCUBOU NPUPOObL);

® O0CO3HAHHO UCNONIL306AMb 3HAHUS OCHOBHBIX NPABUIL NOBEOCHUS 8 NPUpoOe, 8blOUPpaAmb yeie-
8ble U CMBLCIIOBbLE YCMAHOBKU 8 CEOUX OCUCMBUSIX U NOCIYNKAX NO OMHOWEHUIO K HCUBOU NPUPOOe;

® co30asamv coOCMEeHHbIe NUCbMEHHble U YCMHble COOOWEHUs O PACMEHUsX, HCUBOMHDIX,
bakxmepus u 2pubax Ha OCHOBe HEeCKONbKUX UCMOYHUKO8 UHGOPMAYUU, CONPOBOHCOAMb GbICMYNIIEHUE
npeseHmayueti, y4umuledas 0COOeHHOCMU ayOUMopul C8ePCMHUKO8,

® pabomams 8 epynne C6ePCMHUKOS NPU peuleHUU NOZHABAMENbHBIX 3A0aY CEA3AHHBIX C U3yUe-
HUem 0CoOeHHOCmel CIMPOEHUsT U HCUSHEOeSIMETbHOCMU PACMEHUL, HCUBOMHBIX, 2pubos8 u bakmeputl,
NIAHUPOBAMb COBMECIMHYI0 O0eAMENbHOCIb, YUUMbIBAMb MHEHUE OKPYICAIOWUX U A0EeKE8AMHO OYeHU-
8amv COOCMBEHHBIU BKILAO 8 OeSIMENbHOCHb 2PYNNbL.

Yes10BeK U ero 310poBbe

BbInycKHUK HAYYMTCS:

® BBHIICTIATH CYIIECTBEHHBIC MPU3HAKH OUOJIOTHYECKUX 00BEKTOB (’KMBOTHBIX KJIETOK U TKaHEH,
OpPraHOB U CHCTEM OpPTaHOB YEJIOBEKA) U MPOIECCOB KUZHEAEATEIILHOCTH, XapaKTEPHBIX TSl OpraHu3Ma
YeNoBeKa;

® ApryMEHTHUPOBAThH, IPUBOJIUTH JOKA3aTEIHCTBA B3AUMOCBS3H UEIOBEKA U OKPYXKAIOMICH cpe-
IIbI, POJICTBA YEIIOBEKA C )KUBOTHBIMH;



® ApryMEHTHUPOBAThH, MPUBOJUTH I0OKA3ATEIHCTBA OTIMYUI YEIOBEKA OT )KUBOTHBIX;

® apryMEHTHPOBaTh, NPUBOJIUTH JOKA3aTEIbCTBA HEOOXOIUMOCTH COONIOJACHHUS Mep mpodu-
JAKTUKH 3a00JICBaHM, TPaBMaTH3Ma, CTPECCOB, BPEIHBIX MMPUBBIUEK, HAPYIIICHHUS] OCAHKH, 3PECHUS, CITY-
Xa, THPEKIIMOHHBIX U TPOCTYTHBIX 3200JICBaHHIA;

e OOBSCHATH IBOJIOLUIO BHJA YelIOBEeK pa3yMHBII Ha MPHUMEPAx COMOCTABICHHUS OUOJIOTHYE-
CKUX O0BEKTOB U JIPYTUX MAaTePUAIBHBIX apTe(aKTOB;

® BBIABIATH NMPUMEPHI U TOSICHATH TNPOSBICHHE HACICICTBCHHBIX 3a00JICBAaHHMI Yy YEIIOBEKa,
CYIIHOCTb IIPOIIECCOB HACIEACTBEHHOCTH M U3MEHYMBOCTH, IPUCYIICH YETIOBEKY;

® pasnMyaTh [0 BHEIIHEMY BHUJY, CXEMaM M OINHCAHHSM pPealbHbIC OHOJIOTHYECKHE OOBEKTHI
(KJIeTKH, TKAaHH OPTaHbl, CACTEMBI OPTAHOB) WJIM WX H300PaKEHUs, BBISIBISATH OTIIMYUTEILHBIC PU3HAKH
OHOJIOrNYeCKUX 00BEKTOB;

® CpaBHHUBATh OMOJOTHMYECKUE OOBEKTHI (KJIETKU, TKAHU, OPraHbl, CHCTEMBI OPTaHOB), POLIECCHI
KHU3HENEATSILHOCTH (ITUTaHUE, IbIXaHHe, OOMEH BEUIECTB, BBIICICHUE | JIp.); JAeIaTh BHIBOJBI U yMO3a-
KITIOYCHHUSI HA OCHOBE CPaBHEHUS;

® YCTaHaBIIMBATh B3aUMOCBS3H MEKIY OCOOCHHOCTSMHU CTPOCHHS U (DYHKIIMSIMHU KJIETOK U TKa-
HEil, OpraHOB M CUCTEM OPraHOB;

® JICIIOJIb30BaTh METOJIbI OMOJOrMYECKOW HAyKW: HaAOJI0JaTh W OIMUCHIBATH OHMOJIOTUYECCKHE
O0O0BEKTHI M MTPOIIECCHI; TPOBOJIUTH UCCIICIOBAHUS C OPIraHU3MOM YeJIOBEKa U OOBSICHATh MX PE3YJIbTaThI;

® 3HATh M apryMEHTHPOBATh OCHOBHBIC NMPHHIIUIIEI 3J0POBOTO 00pa3a >KWU3HH, PallMOHAIBLHOM
OpraHu3aIK TPy/a U OT/bIXA;

® aHAJTM3UPOBATH U OLEHUBATH BIHMSAHUE (PAKTOPOB PHUCKA HA 3/I0POBBE YEIIOBEKA,

® OMKCHIBATh M UCIIOJIB30BATH MIPUEMbBI OKa3aHUs TIEPBOI MTOMOIIIH;

® 3HATh U COONIOIATh MpaBHIia pabOTHI B KAOMHETE OMOJIOTHH.

BbInyCKHUK MOJYYUT BO3MOKHOCTH HAYYUTHCS:

® 00VACHAMb HE0OX0OUMOCMb NPUMEHEHUS meX UIU UHbIX NpUeMo8 NpU OKA3AHUU Nepeoll
008PAYEOHOU NOMOWU NPU OMPAGLEHUSIX, 0XHCO2AX, OOMOPONCEHUSX, MPABMAX, CRACEHUU YMONAWe20,
KPOBOMEUeHUsIX,

® HaAX00umb UHGOpMAYUIO O CMPOEHUU U IHCUSHEOEAMENbHOCU Yelo8eKd 6 HAYYHO-
NONYIAPHOU aumepamype, OUONI0SUHeCKUX Clo8apsx, cnpasounuxax, Mnmepuem-pecypce, anaiusupo-
8amby U OYeHUBAMb ee, NepesooUmd U3 00OHOU Popmbl 8 Opyayro,

®  OPUEHMUPOBAMBCAL 8 CUCHEME MOPAIbHBIX HOPM U YEeHHOCMelW N0 OMHOWEHUI0 K COOCMBEH-
HOMY 300pP08bI0 U 300P08bI0 OpY2UX NH00el;

® HAX00umb 8 yuebOHOU, HAYYHO-NONYIAPHOU Jumepamype, Unmepuem-pecypcax ungopmayuio
00 opeanuzme yenosexa, 0Popmasms ee  8ude YCMHuLX COOOUEeHUU U OOKIAO08;

® AHANUZUPOBAMb U OYEHUBAMb Yellesble U CMbICI08ble YCMAHOBKU 8 CBOUX OeliCBUAX U NO-
CMYNKAX N0 OMHOUWEHUIO K 300POBbI0 CBOEMY U OKPYICAIOWUX, NOCAEOCMBUS BIUAHUSA (PAKMOPO8 PUCKA
Ha 300p08be uenoseKa.

® co30asamsv cobCmeeHHble NUCLMEHHblE U YCMHble CO0Ouenus 06 opeanuzme 4eloseka U e2o
HCUBHEOeSAMENbHOCMU HA OCHOBE HECKOIbKUX UCOYHUKO8 UHDOPpMAYUl, CONPOBONCOAMDb 8bICIYNIEHUE
npeseHmayuetl, y4umledas 0COOeHHOCMU ayOUMOpUU C8ePCMHUKO8;

® pabomamv 8 cpynne c8ePCMHUKO8 NPU peuleHul NO3HABAMENbHbIX 3a0aU C8A3AHHbIX C 0CO-
OeHHOCMAMU CIMPOEHUST U HCUZHEOEeSMENTbHOCIU OP2AHUBMA Yello8eKd, NIAHUPOBAMb COBMECTHYIO Oe-
SAMENbHOCMb, YUUMbLEAMb MHEHUE OKPYICAIOWUX U A0EeKBAMHO OYEHUBAMb COOCMBEHHDIN BKIAO 8 Oesl-
MeNbHOCMb 2PYNNbL.



O01mme OmoJsIorNYecKre 3aKOHOMEPHOCTH

BbINnyCKHUK HAYYHMTCS:

® BBIJICIIATH CYIIECTBEHHBIC MIPU3HAKK OMOJIOTHYECKUX OOBEKTOB (BHAA, SKOCUCTEMBI, Onocde-
PBI) ¥ MPOIIECCOB, XapaKTEPHBIX ISl COOOIIECTB KUBBIX OPraHU3MOB;

® apryMEeHTHUPOBATh, MPUBOJUTH JOKA3aTEIbCTBA HEOOXOAMMOCTH 3aIUTHI OKPYXKArolIel cpe-
AbL;

® ApryMEHTHUPOBATH, IPUBOIUTH JIOKA3ATEIHCTBA 3aBUCUMOCTHU 3/IOPOBBS YEIIOBEKA OT COCTOSI-
HUS OKPYKaIoIlel Cpeibl;

® OCYIIECCTBISATh KJIACCH(PHUKAIUIO OMOTOTHYECKHX OOBEKTOB Ha OCHOBE OIPEICICHUS UX TPH-
HAJUJIE)KHOCTH K ONPEACIICHHON CUCTEMAaTUYECKOW IPYIIIIE;

® DPAcCKpBIBaTh POJIb OWOJIOTMH B MPAKTUYCCKOW NEATEIBHOCTH JIIOJICH; POIh OMOIOTHYECKUX
OOBEKTOB B MPHUPOJIC M KU3HU YEJIOBEKa; 3HAUYCHUE OMOJIOTMYECKOTO Pa3HOOOpa3Ms sl COXPAHCHHUS
ounochepsr;

® 0OBACHATH OOIIHOCTH MPOUCXOXKICHUS U IBOJIOLUU OPTraHU3MOB Ha OCHOBE COMOCTABJICHHUS
0COOCHHOCTEH UX CTPOCHHS U (DYHKIIMOHUPOBAHUS;

e OOBSACHATH MEXaHU3MbI HACJIEICTBEHHOCTH W H3MEHYMBOCTH, BO3SHMKHOBEHHMS IMPHCIIOCO0-
JICHHOCTH, MPOIIECC BU000PA30BaHUS;

® pa3nuyaTh MO BHEIIHEMY BHJly, CXeMaM W OINUCAHUSM peajbHble OMOIOrHYecKHe OOBEKTHI
WM UX U300paKeHUs, BBISIBIISISI OTIIMYUTENbHBIE PU3HAKH OHOIOTHYECKUX 0OBEKTOB;

® CpaBHHBATH OMOJIOTUYECKUE OOBEKTHI, MPOIIECCHI; JIeJaTh BEIBOJBI U YMO3AKIIOUCHHS HA OC-
HOBE CPAaBHEHUS;

® YCTaHABJIWBATh B3aUMOCBSI3U MEXIY OCOOCHHOCTSMHU CTPOCHUS M (DYHKITUSMHU OPTaHOB U CH-
CTEM OPraHOB;

® HCIOJb30BaTh METOJIBI OMOJIOTMUECKOW HayKH: HaOII0JaTh W OMUCHIBATH OMOJIOTHYECKHE
OOBEKTHI U TIPOIECCHI; CTABUTH OMOJIOTHYECKUE IKCIICPUMEHTHI U O0BSCHATH UX PE3YIbTATHI;

® 3HATh M ApPTyMEHTUPOBATH OCHOBHBIE MpaBWiIa MOBEAEHUS B IPUPO/JIE; aHATH3UPOBATh U Olle-
HUBATh TIOCTIC/ICTBHS JEATSIILHOCTH YEJIOBEKA B TIPUPO/IC;

® OMKCHIBATh U HCIOIH30BATh MPUEMBI BHIPAIIMBAHUSA M PA3MHOKEHUS KYIbTYPHBIX PACTCHHIA
Y JIOMAIIHKUX >KMUBOTHBIX, YXOJa 32 HUMH B arpoIlleH03ax;

® HAXOJWUTh B y4eOHOH, HAYYHO-TIOMYJISIpHOI tuTeparype, UHTepHeT-pecypcax nH(OpMAIIHIO O
KHUBOU MpHUpoae, opOopMIIATH €¢ B BUE MUCbMEHHBIX COOOIIEHUH, T0KIa10B, pedeparos;

e 3HATh U COOJNIOAATH NIpaBHIia pabOTHI B KAOMHETE OMOJIOTHH.

BbInyCKHUK MOJYYUT BO3MOKHOCTH HAYYUTHCS:

® NIOHUMAmMb IKON02UYECKUe NPOOIeMbl, 803HUKAIOWUE 8 YCI08UAX HEPAYUOHATILHO20 NPUPOOO-
NONb306AHUSL, U NYMU PeUleHUs IMUX npood.iem,

® QHATNU3UPOBAMb U OYEHUBAMb Yelegble U CMbICI08ble YCMAHOBKU 8 C80UX OelCmeUsX U no-
CIMYNKAxX no OMHOULEHUIO K 300P08bI0 CBOEMY U OKPYHCAIOWUX, NOCTeOCMEUS BIUAHUSL (PaKmMOpos pucka
Ha 300p08be 4eNoseKd;

® Haxooums uHpopmayuio no onpocam odwel buoioUY 8 HAYYHO-NONYIAPHOU TUmMepamype,
CReyuanu3upoOBaHHbIX OUONOSUYECKUX CO8ApAX, cnpagodHuxax, Mnmepnem pecypcax, aHanusupoeams
U oyeHusams ee, nepesooums U3 0OHOU hopmul 8 Opyeyio;

® OPUEHMUPOBAMBCA 8 CUCHEME MOPAIbHLIX HOPM U YeHHOCMell O OMHOUEHUI0 K 00beKmam
JHCUBOTL NPUPOOBL, COOCMBEHHOM) 300P0OBbIO U 300P0BbI0 OPYeUX 00l (NPU3HAHUE BbICOKOU YEeHHOCU



JHCU3HU 8O 6CEX ee NPOSBIICHUSIX, IKOIOSUUECKOEe COZHAHUE, IMOYUOHALHO-YEHHOCMHOE OMHOWEHUE K
00beKmam J4cUBoU NPUpoosvl),

® C030a6amb cOOCMBEHHbIE NUCLMEHHbIE U YCMHble COOOWEHUL O COBPEMEHHbIX NPobIeMax 8
obnacmu 6UOIO2UU U OXPAHBL OKPYHCAIOWEU CPEObl HA OCHOBE HEeCKONbKUX UCHOYHUKO8 UHMOpMAyul,
COnpoBOICOaMb 8bICMYNJICHUE NPE3CHMAYUEl, YHUMbl8ds 0COOEHHOCMU AYOUMOPUU C8ePCMHUKO8,

e pabomams 6 2pynne C8EPCMHUKOE NPU PEUEHUU NO3HABAMENbHBIX 3A0aY CEA3AHHbIX C Meo-
PemuyeckuMy U NPAKMu4ecKumMu npodiemamu 8 o01acmu MOJeKyIAPHOU OUONI02UU, 2eHeMUKU, IKOLO-
euu, OUOMEXHOL02UU, MEOUYUHbL U OXPAHBL OKPYIICatoujell cpeobl, NIAHUPOBAMb COBMECHYIO Oesimelb-
HOCMb, YHUMbLEAmMb MHEHUE OKPYICAIOWUX U AOeK8AMHO OYEHUBAMb COOCMBEHHbIL BKIA0 8 Oesimellb-
HOCMb 2pYNNbL.

Coaep:xanue Kypca

Buosorus. O0mme 3aKk0HOMEpPHOCTH. 9 Ki1acce
(70 4, 4 B HeaeJI10)

Beenenue

MecTo Kypca B CUCTEME €CTECTBEHHOHAYYHbIX TUCIUIUIMH, a TAK)KE B OMOJI0rMueckux Haykax. Llemu u
3aJ1a4M Kypca. 3HaueHue NpeaMeTa JUisi IOHUMaHUs €IMHCTBA BCETO KUBOT'O U B3aUMO3aBUCHMOCTH
Bcex yacTeil Omocdepnl 3emin. YPOBHU OpraHU3aIUH KU3HU: MOJIEKYJISIPHO-T€HETHYECKHIA,
KJIETOYHBIH, TKaHEBbI, OpraHHbINA, OPTraHU3MEHHBIH, MONMYJISIIUOHHO-BUOBOM, OMOTE€OIICHOTUYECKHIT 1
o6uocdepHslii. ETMHCTBO XMMHYECKOTO COCTaBa XKUBOW MaTepHH; OCHOBHBIE TPYIIIIbI

XMMUYECKHX 3JIEMEHTOB U MOJIEKYJ, 00pa3yloline *KHuBoe BelecTBo ouochepsl. Kiierounoe crpoenue
OpPraHU3MOB, HacessIomux 3eMiato. OOMEH BEUIeCTB U CaMOpEryJIsIusl B OMOJIOTMYECKUX CUCTEMAaX.
CaMoBoCTIpOM3BEICHHE; HACIEICTBEHHOCTh U N3MEHYMBOCTh KaK OCHOBA CYIIECTBOBAHHUS KUBOM MaTe-
pun.

Poct u pazButue. PazapaxumMocTs; hopmbl H30MpaTEIHHON peakIIii OPraHM3MOB Ha BHEIIIHUE BO3/CH-
CTBHSL. PUTMMYHOCTB MPOLIECCOB KU3HEACATEIbHOCTH; OMOJIOTMYECKHE PUTMBI U X

3Ha4yeHue. /IMCKpeTHOCTh JKUBOTO BEIIECTBA U B3aMMOOTHOLIEHHUS YaCTH U 1eJIOro B OMocHcTeMax.
DHEepro3aBUCUMOCTb JKUBBIX OPraHU3MOB; (hopMbl HOTpebeHus 3Heprun. LlapcTa xKuBOH IpUpOAb;
KpaTKasl XapaKTepUCTHKA €CTECTBEHHOU CUCTEMBI

KJ1accu()MKALMK J)KUBBIX OpraHu3MoB. BuioBoe pasHoobpasue.

JdemoncTpanus
CxeMsl, OTpaXkaromue CTPYKTYPbl HAPCTB KUBOM IPUPOBL.

Pazgen 1. CTpykTypHasi opraHu3anus >KMBbIX OPraHU3MOB

Tema 1.1. Xumuyeckass opranu3anusi KJIeTKH

DONeMEeHTHBIN COCTaB KJIETKH. PacipocTpaHEHHOCTh 2JIEMEHTOB, UX BKJIaJ B 0Opa30BaHME KUBOUW Mare-
puu U 00BEKTOB HEKUBOU MPHUPOABI. MaKpO3IEeMEHThI, MUKPOAJIEMEHTHI; UX BKIJIaJ B 00pa3oBaHUE He-
OPraHMYEeCKUX U OPraHUYECKUX MOJIEKYJ KMBOTrO BellecTBa. Heopranndeckne MOJIEKYIbl KUBOTO Be-
mectBa. Bona; e€ xumuueckue cBolicTBa M Ouojorudeckas poib. Colnu HEOPraHUYECKUX KHUCIIOT, UX
BKJIaJl B 0OecrieueHre MpoIecCOB KU3HEACATEIBHOCTH U MOAJIEpKaHUe roMeocTas3a. Poiib KaTHOHOB U
aHMOHOB B 00€CTIEYEHHUH MPOLIECCOB KUZHEAEATENIbHOCTH. OCMOC M OCMOTHUYECKOE JTaBJICHHE; OCMOTHU-
YECKOE IMOCTYIUIEHHE MOJIEKYJ B KJIETKy. OpraHudeckue MOJEKysbl. bronormdyeckne moamMmepbl —
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OeNKM; UX CTPYKTYpHasi opranuzanus. OyHKIUH OEIKOBBIX MOJEKYJ. YTJIEBOJIbl, UX CTpOEHUE U Ono-
joruyeckasi poib. JKupbsl — OCHOBHOHM CTPYKTYPHBI KOMIIOHEHT KJIETOYHBIX MEMOpaH M HCTOYHHK
suepruun. JJHK — Monekynel HacnencrBenHocty. Penynnukanusa JIHK, nepenaya HaciaeqcTBEHHON WH-
¢dbopmanmu U3 oKoyieHUs B nokonenue. [lepenaya HacneacTBEHHON WHPOPMALIUU U3 sipa B IUTOILIA3-
my; Tpanckpunus. PHK, e€ crpykrypa n ¢pynkuuu. MapopmMannoHHble, TpaHCIOPTHBIE, puOOCOMAIIb-
Heie PHK.

JdemoHcTpauust

OO6beMHbIe MOJIENIN CTPYKTYPHOM OpraHu3aiiy OMOJIOTHYECKUX MOJIMMEPOB — OEJIKOB M HYKJIEUHOBBIX
KHCIIOT, UX CPaBHEHHE C MOJIEISIMU UCKYCCTBEHHBIX MOJIMMEPOB (HampuMep, MOJIMBUHUIXIIOPUAIA).
Tema 1.2 . O6meH BelecTB ¥ peodpa3oBaHue JHEPrUH B KJIeTKe

OOMeH BeliecTB U MpeBpalleHie SHEPTrUH B KJIeTKe. TpaHCHIOPT BEIIECTB Yepe3 KIETOUYHYI0 MEMOpaHy.
[Tuno- u QarounTo3. BHyTpHKIeTOUHOE NMUIEBAPEHUE M HAKOIUICHHE SHEPIHU; PACLICIUICHHE TIIIOKO-
3bl. bBuocuHTE3 GENKOB, KUPOB U YIIIEBOJOB B KIIETKE.

Tema 1.3 . Ctpoenne 1 pyHKIHHU KJIETOK

[TpoxapuoTnueckue kieTku: ¢opma u pasMepbl. LluTonnasma GaktepuanbHOM KieTku. OpraHuszanus
MeTabonau3ma y npokapuotr. 'eHermueckuid amnmapar Oakrepuil. CropooOpa3oBanue. Pa3mHoxeHHe.
Mecto u posib IpoOKapuoT B OuolieHO3ax. DyKapuoTHuecKas Kierka. L{uromnazma 3ykapHOTHYECKOM
kjeTkd. OpraHesuibl HUTOIJIA3MbI, UX CTPYKTypa U QyHkuuu. Llutockener. BxitoueHus u ux poip B
MeTabonusme KieTok. Kiierounoe sapo — LEHTp yIpaBlICHUS KUZHEAEATENbHOCTbIO KIEeTKU. CTPYKTy-
PBI KJIIETOYHOTO sifIpa: sJepHast 000J049Ka, XpOMATHH (T€TEPOXPOMATHH ), SLAPBIIIKO. OCOOCHHOCTH CTPO-
€HUsl PACTUTENBHOM KiIeTKH. JlemeHne kieTok. KieTknm B MHOrokierodHoM opranusme. Ilonstue o
g depeHIIMPOBKE KIETOK MHOTOKJIETOUHOTO OpraHu3Ma. MutoTuueckuil UK uHTepdasa, pemyniu-
kauus JTHK; muTo3, ¢a3spl MUTOTHYECKOTO JAeleHHs U MpeoOpa3oBaHUs XpOMOCOM. buoiornueckuii
CMBICII U 3HaUY€HUe MUTO3a (Oecroyioe pa3MHOXKEHHE, POCT, BOCIIOJIHEHHE KJIETOYHBIX MOTEPh B (U3HO-
JIOTHYECKUX U MAaTOJIOTHUECKUX yCI0BUAX). KieTouHas Teopusi CTpoeHHs OpraHu3MOB.

JdemoncTpauus

[IpyHIMIIMATBHBIE CXEMBI YCTPOHCTBA CBETOBOIO U 3JIEKTPOHHOTO MUKPOCKONOB. CXEMBI, HITIOCTPU-
pyIoIre METObI ITpenapaTUBHON OMOXUMUU U UMMYHOJIOTHU. Mozenu kieTku. CXeMbl

CTPOEHHUsI OPTaHOUIOB PACTUTEIBLHOMN U )KUBOTHOM KJIETOK. MUKponpenaparsl KJIETOK PACTEHHM, KH-
BOTHBIX U OJJHOKJIETOYHBIX TPHOOB. PUTypbl MUTOTHUECKOTO IEJIEHUS B KJIETKaX KOpelKa

JyKa 0] MUKPOCKOIIOM U Ha cxeMe. MaTepualbl, paccka3blBarolye o Ouorpadusx yueHbIX, BHECIIUX
BKJIaJ] B pa3BUTHE KJIETOUHOU TEOPUHU.

JlabopaTopHble U IpaKTHYeCKHe PadoThl

W3yuenne KIeTok OaKTepHii, pacCTeHUI U )KUBOTHBIX HAa TOTOBBIX MUKpOMpenapaTax*.

Paznen 2 . Pa3mHokeHUe U MHIUBUHAYAJIbHOE Pa3BUTHE OPraHM3MOB
Tema 2 .1. Pa3MHOKeHHE OPraHU3MOB
CymHocTh 1 hOpMBI pa3MHOXKEHHSI OPTaHU3MOB. becrosioe pa3MHOKEHHE pacTeHUHN M KUBOTHBIX. [1o-
JIOBOE Pa3MHOKEHHUE >KMBOTHBIX M PAaCTEHUH; 0Opa3oBaHUE MOJOBHIX KJIETOK, OCEMEHEHHUE U OIJIOJ0-
TBOpeHHe. bruonornyeckoe 3HayeHHE MOJOBOTO pazMHOXeHMs. ['amerorenes. Ilepmonsl oGpazoBaHUs
MIOJIOBBIX KJIETOK: Pa3MHOXKEHHUE, pOCT, co3peBaHue (Melo3) u (popMupoBaHue MoJOBBIX Ki1eTok. Oco-
OEHHOCTH cliepMaToreHes3a u oporenesa. OnaoJ0TBOpEHHE.

JlemoHCTpanus
ITnakatel, WITFOCTPUPYIOILUE CIIOCOOBI BETETATUBHOIO Pa3MHOKEHHUS TUIOIOBBIX JI€PEBBEB M OBOLIHBIX
KyInbTyp. Mukpomnpemnaparsl siiiiexnerok. @ororpaduu, oTpaxaroliye pasHooOpas3ue moToOMCTBa y O/1-
HOH IIapbl POJUTENCH.
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Tema 2 .2 . UnauBuayabHOE Pa3BUTHE OPraHU3MOB (OHTOT€eHE3)

OMOpHOHaNBHBIA Tiepuo]] pa3BuTHs. OCHOBHBIE 3aKOHOMEPHOCTH APOOJICHNUs; 00pa30BaHUEe OAHOCIION-
HOTO 3apojblia — OnacTyinsl. [acTpynanus; 3aKOHOMEPHOCTH 00pa30BaHUs IBYCIOHHOTO 3apojbIlia
— racTpyisl. [lepBUUHBI OpraHorenes u JanbHeimas qudQGepeHnpoBKa TKaHEeH, OPraHOB M CHUCTEM.
[TocTamMOproHanbHBIN IEpHOA pa3BUTHA. DOPMBI TOCTIMOPHUOHATIBHOTO Mepuoa pa3Butus. Hempsimoe
pa3BUTHE; TOJHBIA M HEnmoJHbIM MeTamopdo3. buonoruueckuii cMbIcn pa3BUTHS ¢ METaMOP(O30M.
[Ipsimoe pazsutue. Ctapenue. OOmMe 3aKOHOMEPHOCTH pa3BUTHs. bruorenernyueckuii 3aKkoH. CX0OACTBO
3apojbllield U SMOpHOHAIbHAS TUBEPreHIns Mpu3HakoB (3akoH K. bapa). buorenernueckuii 3axon (2.
I'exkenb u K. Mrosutep). Paboter A. H. CeeprioBa 00 sMOpHOHATIEHON N3MEHUYHNBOCTH.

Pa3nen 3 . HaciieacTBeHHOCTh U M3MEHYHBOCTH OPraHU3MOB
Tema 3.1. 3akoHOMEpHOCTH HACJIEI0BAHUS NPU3HAKOB
OtkpbiTue I'. MeHaeneM 3aKOHOMEPHOCTEW HacleOBaHMs MPU3HAKOB. ['MOpUIIOIOrHYECKUN METOA
U3y4YeHHs] HACJIEJCTBEHHOCTH. MOHOrMOpUIHOE U MOJUTHOPUAHOE CKpellnBaHue. 3akoHbl MeHnens.
HezaBucumoe u clemIeHHOE HacienoBaHue. ['eHeTndeckoe onpezeneHue noja. ['eHoTuI Kak 1enoct-
Has cucreMa. B3anmoeicTBie ajuleIbHBIX U HEAJUIEIbHBIX T€HOB B ONIPENEICHUY TPU3HAKOB.

JlemoHCTpanus

KapTtsl xpomocom uenoBeka. PogocioBHbIE BBIIAIONINXCA MIPEACTABUTENCH KYIbTYPbl. XpOMOCOMHBIE
AHOMAJINU YCJIOBCKA U UX (1)CHOTI/IHI/I‘~I€CKI/IC IIPOABJICHUA.

JlaboparopHsble U paKkTU4ecKre padboThl

Penrenne reHeTHYECKHX 3a/1a4 U COCTABIICHUE POJJOCTOBHBIX.

Tema 3 . 2. 3aK0HOMEPHOCTH U3MEHYUBOCTH

OcCHOBHEBIE (I)OprI U3MEHUYMBOCTHU. I eHOTHIIMYEeCKasi U3MEHUYMBOCTb. MYTaI_II/II/I. 3HaueHHuE MYTaI_[I/Iﬁ JJIA
IMPAaKTUKH CCIILCKOI'O X03siicTBa M OMOTeXHOJIOruU. KoMOMHATHBHAS HM3MEHUYHBOCTb. 3BOJ’IIOI_II/IOHHO€
3HAYCHUE KOMOWHATHBHON M3MEHUHMBOCTH. CDCHOTI/IHI/ILICCKaSI, NN MO,Z[I/I(I)I/IKaLII/IOHHaH, HU3MCHYHNBOCTD.
Pons yCJ'IOBI/Iﬁ BHEIITHEMN Cpeabl B pa3BUTHUU U NPOSABJIICHUU IIPU3HAKOB U CBOMCTB.

JdemMoHcTpauus

ITpumeps! MoK (DUKALIMOHHON N3MEHYHUBOCTH.

JlabopaTopHble M IpaKTHYeCKHE PA0OTHI

ITocTpoeHne BapualMOHHON KPUBOH (pa3Mephl JIMCTHEB PACTEHUH, aHTPOIIOMETPUYECKUE TaHHBIE yda-
IXCs).

Tema 3. 3. Cesiexkuusi pacTeHui, ’)kUBOTHbIX U MUKPOOPraHU3MOB

LleHTpBI MPOUCXOXKICHUS U MHOT000pa3us KyJabTypHbIX pacteHuil. Copt, mopoja, mramMm. MeToas! ce-
JEKLIUU PACTECHUM U KUBOTHBIX. JOCTMIKEHUS U OCHOBHBIEC HAIPABJICHHSI COBPEMEHHOM CEJIEKIIMH. 3Ha-
YEeHUE CEJICKIIUH JJISl Pa3BUTHUS CEIbCKOXO3IHCTBEHHOTO MPOU3BO/CTBA, MEAULIUHCKON, MUKPOOUOJIOTH-
4ECKOW U APYTUX OTPACIE MPOMBIIIIEHHOCTH.

JdemoncTpauus

CpaBHUTENBHBIN aHaTU3 TOPOJT AOMAIIHUX )KHUBOTHBIX, COPTOB KYJIbTYPHBIX PACTCHUH U UX TUKUX
npenkoB. Komiekunu u npenaparsl COPTOB KyJIbTYPHBIX PACTEHHUM, OTIMYAIOIINXCS

HanOOJIBIIEH III0OOBUTOCTHIO.

Pasznea 4. IBoJronus ;KMBOro Mupa Ha 3emJie
Tema 4.1.PA3BBUTHUE BHOJIOT'UH B TOJAPBUHOBCKHH MMEPHO/I (2 u)
PazButne Guosioruu B 107apBUHOBCKHM epro. ['0cmoacTBO B HayKe MPEICTaBICHUH 00 «M3HAYaIb-
HOM 11e7IecO00pa3HOCTH» U HEM3MEHHOCTH KUBOW MPUPOIbL. PaGoThI
K. JIunHes no cucremaTuke pacCTEHUM U )KMBOTHBIX. JBoJonMoHHas Teopus K. b. Jlamapka.
JdemMoHcTpanus
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buorpaduu yyeHbIx, BHECHINX BKJIaJ B pa3BUTHE SBOJIONMOHHBIX uaei. XKuzub u gesarensHocts XK. b.
Jlamapka.

Tema 4.2. TEOPUS Y. JAPBUHA O NIPOUCXOKAEHUHA BUJOB IIYTEM ECTECTBEH-
HOT'O OTBOPA

IIpeanoceuiky BO3HUKHOBeHU yueHus Y. JlapBuna:

JOCTUKEHHSI B 00JIACTH €CTECTBEHHBIX HAYK, SKCIEAUIIMOHHBIH

matepuain Y. [lapsuna. Yuenue Y. JlapBuHa 00 HCKyCCTBEHHOM

otbope. Yuenue Y. /lapBuna o ectecTBeHHOM 0TOOpe. Busi — sneMeHTapHas 5BOJIIOLMOHHAS €IUHUIIA.
BceoOmas nHanBrayaibHAS K3MEHUYUBOCTD M N30BITOYHAS YHCICHHOCTh TOTOMCTBA.

Bbopn0Oa 3a cyiiecTBOBaHNE U €CTECTBEHHBIN 0TOOP.

JdemMoHcTpauus

buorpadus Y. lapsuna. MapuipyT u KoHKpeTHbIe Haxoaku Y. /[apBruHa BO BpeMs ITyTEIISCTBUS Ha
Kopabiue «buriby.

Tema 4.3. COBPEMEHHBIE ITPEJICTABJIEHUSA OB 3BOJIIOHUU.MUKPOIBOJIOIUA U
MAKPO3BOJIIOIUA

Bun kak reHeTHUECKH W30JIMPOBAHHASI CUCTEMA; PEIIPOIYKTHBHAS 30U U ee MexaHu3Mbl. [lomyss-
LIMOHHAsI CTPYKTYpPa BUJIA; SKOJIOTUYECKUE U TEHETUUECKHUE XapaKTepUCTUKU nonyasauuid. [lonynsanus
— BJIeMEeHTapHas 3BOJIONMOHHAS equHuIa. [IyTu u ckopocTh BUI000pa3oBaHus; reorpapuieckoe u
9KOJIOTMUYECKOE BU1000pa30BaHUeE.

['maBHBIe HallpaBIEHUS YBOIIOIHMOHHOTO npoiecca. Apomopdo3, HanoaaanTanus, oomas JereHeparms.
OcHOBHBIE 32aKOHOMEPHOCTH IBOJIFOLIMU: TUBEPreHIUs, KOHBEpreH1Msl, napauienusm. [Ipasuia 3Boito-
MU TPYIII OPraHu3MOB. Pe3ybTaThl 3BOJIOLMU: MHOTOOOpa3ye BUIOB, OpraHuveckas 1enecooopas-
HOCTb, ITIOCTEIIEHHOE YCI0)KHEHNE OpraHU3all|H.

JdeMoHcTpanus

CxeMbl, WILTIOCTPUPYIOIIKE TIPOLIecC reorpadudeckoro Bua000pazoBanus. JKuBble pacTeHUS U JKUBOT-
HbIE, repOapuu U KOJJIEKIMH, TIOKa3bIBAIOIINE NHIUBUAYAbHYIO H3MEHUYUBOCTb U

pa3zHooOpa3ue COpTOB KyJIbTYPHBIX PACTEHUN U MOPOJ] IOMAIIIHUX KUBOTHBIX, a TAKXKE PE3yIbTaThl
MIPUCIIOCOOJIEHHOCTH OPTaHU3MOB K CpeJie 0OUTaHMsI U PE3yNbTaThl BUI000pa30BaHMSL.

[IprMepbl TOMOJIOTHYHBIX U aHAJIOTUYHBIX OPTaHOB, UX CTPOCHHUS U IPOUCXOK/ICHUSI B OHTOT€HE3E.
CxeMbl COOTHOUIEHHUS TyTeH MPOrpecCUBHOM OMOIOrMYecKOi 3BOTIONMU. MaTepuasl,
XapaKTepU3YIOIIUE MPeICTaBUTENCH KUBOTHBIX U PaCTeHUH, BHECEHHBIX B KpacHyIO KHUTY U HaXo.Is-
IIMXCS 110/1 OXPAaHOM rocyaapcTBna.

JlabopaTopHble M IpaKTHYeCKHEe PA0OTHI

W3yuenue mpucrnocobIeHHOCTH OPraHU3MOB K cpejie OOUTaHUs ™.

N3ydyeHne n3MEeHUYMBOCTH, KpUTEPUEB BUJIA, PE3YJIBTATOB HCKYCCTBEHHOTO OTOOpa Ha COpTax KylbTyp-
HBIX pacTeHuit™.

Tema 4.4.JIPUCTIOCOBJIEHHOCTDH OPTAHHU3MOB K YCJIOBUSM BHEIITHEM CPEbI
KAK PE3YJIBTAT 2BOJIIOIIMA

buonoruueckuii mporpecc u Ouonornyeckuit perpecc. [IpucnocodurensHbie 0COOEHHOCTH CTPOSHHUS.
[ToxpoBHUTETHCTBEHHAS OKpacka MOKPOBOB TeJIa: CKPbIBAIOIasi OKpacka (0JIHOTOHHAs, IByXTOHOBAs,
pacusieHstonias u ap.); npeaocreperaroiias okpacka. Mumukpus. [IpucnocodburenbHoe noBeieHNE K u-
BOTHBIX. 3a060Ta 0 noromctBe. dusnonornyeckue anantanuu. OTHOCUTENBHOCTH MPUCTIOCOOIEHHOCTH.
JlemoHCTpanus

WnmocTpanuu, AeMOHCTPUPYIOILIHE CTPOSHUE Tejla )KUBOTHBIX U PACTUTEIBHBIX OPraHU3MOB, obecIie-
YHBAOIIEe BEDKMBAHUE B THITMYHBIX JUISI HUX YCIOBUSX CcyliecTBOBaHus. [Iprumepsl

Pa3IUYHBIX BUIOB OKPOBUTEIHCTBEHHON OKPACKH Y )KUBOTHBIX.

JlaGopaTopHbie U IpaKTUYECKHE PabOThI

OO6cyxaeHne Ha MOJIENIAX POJIU MPUCTIOCOOUTEIBHOTO MOBEIEHUS JKUBOTHBIX.

Tema 4.5. BOSHUKHOBEHMUE KU3HU HA 3EMJIE

Opranuyeckuii MUp Kak pe3yibTaT 3BONIOLNU. BO3HUKHOBEHHE U pa3BUTHE KHU3HHU Ha 3emiie. XUMuie-
CKHi, Tpeaonoaornueckuii (Teopust akagemuka A. M. Onapuna), OMOJIOTHYECKUI ¥ COIIMATIbHBIN 3Ta-
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Bl PA3BUTHSA KUBOM MaTepuu. OUIIOreHEeTUYECKHE CBSA3H B )KHMBOM MPUPOJIE; €CTECTBEHHAs Kiaccugu-
KallMs )KUBBIX OPraHU3MOB.

JdemMoHcTpauus

CxeMbl BOBHUKHOBEHUS OJTHOKJIETOYHBIX 3YKapHOT, MHOTOKJIETOYHBIX OPTaHU3MOB, Pa3BUTHS LIAPCTB
pacTeHUH U KUBOTHBIX.

Tema 4.6. PABBUTHUE KU3HHU HA 3EMJIE

Pa3BuTHe xu3HN Ha 3eMile B apXEHUCKYIO U IIPOTEPO30MCKYIO 3phbl. [lepBrie cienbl )Ku3HU Ha 3eMIle.
ITosiBneHue Bcex COBPEMEHHBIX TUIIOB OECII03BOHOYHBIX KHUBOTHBIX. IlepBbie XopaoBble. PazBurue
BOJHBIX pacTeHMi. Pa3BuTue xu3Hu Ha 3emiie B aneo30icKyto 3py. [losBaeHue u 3BONIIOLMS CYXOIYT-
HBIX pacTeHul. [[anopoTHUKY, CEMEHHBIE TAIIOPOTHUKH, TOJIOCEMEHHBIE pacTeHUs. BO3HUKHOBEHHE
MIO3BOHOYHBIX: PBIO, 36MHOBOJIHBIX, TIPEeCMBIKaoUINXCsl. Pa3BuTue xu3Hu Ha 3eMiie B ME3030UCKYIO U
KaWHO30MCKY0 3pbl. [losiBIEeHNE U pacipOoCTpaHEHNE NOKPBITOCEMEHHBIX pacTeHUI. BO3HUKHOBEHHE
Tyl 1 Miaekonuraromux. [losasnenue u passurue npumaros. IIpoucxoxaenue yemnoseka. Mecro yeno-
BEKa B )KMBOI npupojie. Cucremarndeckoe nosoxxenue suga Homo sapiens B cucreme >KUBOTHOTO MU-
pa. IIpu3Haku u CBOMCTBA YEI0BEKA, TO3BOJIAIOIINE OTHECTH €r0 K Pa3JINYHbIM CUCTEMAaTUYECKUM
rpynnaM LapcTBa )KUBOTHBIX. CTaluy HBOJIIOLIMY YEJIOBEKA: NPEBHEHIINN YEJIOBEK, IPEBHUN YEIIOBEK,
nepBbie coBpeMeHHble 0. CBOMCTBA YenoBeKa Kak Ononorndeckoro Buaa. [lomynsannonHas cTpyk-
Typa Buja Homo sapiens; uesoBeueckue pachl; pacooOpa3zoBaHue; €IMHCTBO POUCXOXKIEHUS pac. AH-
THHAY4HAas CyIIHOCTb PaCU3Ma.

JdeMoHcTpanus

Penponyknuu kaptun 3. Bypuana, orpaxaromux ayny u Giaopy pa3andHbIX 3p U nepruo1oB. Cxembl
pa3BUTHA LAPCTB KUBOM Npupoasl. OKaMEHEIOCTH, OTIIEYaTKHA PACTEHUH B IPEBHUX Nopogax. Moaenu
CKEJIETOB 4€JIOBEKA U MIO3BOHOYHBIX JKUBOTHBIX.

Pa3znen 5. B3anMooTHOIIEHHUSI OPraHu3Ma U cpeibl. OCHOBBI IKOJIOTUH

Tema 5.1. buocdepa, eé crpykrypa n pyHKIHHA

buocdepa — xuBas ob6onouka miaHeTsl. CTpykTypa 6uochepsl. KomnoneHTs! Onocdepsl: KuBoe Be-
IIECTBO, BUJIOBOI COCTaB, pa3HOoOOpa3ue 1 BKJIaJ B OMomaccy. brokocHoe n kocHoe BemecTBo onocde-
pst (B. U. Bepuaackuii). Kpyrosopor Bemiects B npupoze. EcrecTBeHHbIE co0OIIecTBa KHUBBIX Opra-
HU3MOB. broreoreHo3pl. KOMIIOHEHTHI OMOTeo11€H030B: MPOIYLIEHThI, KOHCYMEHTBI, PelylleHThl. bruo-
IIEHO3bI: BUJOBOE pa3zHOoOOpa3ue, TUIOTHOCTh MOMyJAlui, Ouomacca. AOuotudeckue (akTopbl CPEIIb.
Ponp Temneparypbl, OCBEIIEHHOCTH, BJIQXHOCTH M JIPYrHMX (DaKTOPOB B KU3HEAESITENBHOCTH CO00-
miectB. IHTEHCUBHOCTD JIeHCTBUS (haKTOpa cpeibl; orpaHuuuBarouil ¢pakrop. B3aumoneiicteue ¢ak-
TOPOB CpEIbl, Mpeeibl BEBIHOCIUBOCTU. buotnueckue ¢akropsl cpeasl. Llenu u cetn nmutanus. DKoio-
IMYeCKHe MUpaMUIbl: yKcesd, buomaccel, s3Hepruu. CMeHa 61o1ieH030B. [IpuurHbI cMEHBI OMOLIEHO30B;
¢dbopmupoBaHrEe HOBBIX c0001IecTB. POpPMBI B3aMMOOTHOLICHUI MEXy opranu3MaMu. [lo3uTuBHbIE OT-
HOLIEHUS — CHUMOMO3: MYTyaju3M, KOoIlepauus, KOMMEHCATU3M. AHTHOMOTHYECKHE OTHOILIEHMS:
XUIIHUYECTBO, TApa3uTHU3M, KOHKYpeHIU. HelTpanbHble OTHOIEHUST — HEUTPAIU3M.

JdemoncTpanus

CxeMbl, WILTIOCTPUPYIOILIKE CTPYKTYpPY Onocdephl U XapaKTepU3yIOIIHEe €€ OTJENIbHbIE COCTaBHbIE Ya-
ctu. Tabuuiel BUAOBOTO cocTaBa U pa3sHOOOPa3Hsl KUBBIX OpraHu3MoB 6rocdepsl. CXxeMbl KpyroBOpoTa
BellecTB B npupoje. KapTel, oTpaxkaromiye reojortueckyo HCTOPUIO0 MaTEPUKOB, PaCIPOCTPAHEHHOCTh
OCHOBHBIX OMoMOB cynu. J{napunbsmbl 1 kunopuiabMsl «buocdepa». [Ipumeps cumOno3a Mexy
MIPEACTABUTENSIMU PA3JIUYHBIX [[APCTB )KMUBOU IPUPOJIBI.

JlabopaTopHble U IpaKTHYeCKHe PadoThl

CocraBJjieHHe cXeM Nepeaavyy BellecTB U JHepruM (ueneil nuranus)®.

N3yuyenne u onncanue IKOCHCTEMbI CBOeil MECTHOCTH, BbISIBJICHHE THIIOB B3AaUMO/CHCTBHUS pa3-
HBIX BU/J0B B JaHHO IKOCHCTEMe™.

Tema 5.2 . buocdepa n yenoBek
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[Ipupoanbie pecypchl U UX HCIONb30BaHHE. AHTPOIIOTEHHbIE (aKTOpPbl BO3AECUCTBUS HA OHMOIIEHO3bI
(poJib YenoBeKa B MPHUPOJIC); MOCIEICTBUS XO3IUCTBEHHON JIEATEIBHOCTH YenoBeka. [IpobieMsr pamuo-
HaJBHOTO MPUPOONOIB30BAHMS, OXPAHBI IPUPOBL: 3aIIUTa OT 3arPsI3HEHHM, COXpPAHEHHE ITAaJOHOB U
MaMATHUKOB IIPUPOJBI, oOecrieuenue MMpUPOAHBIMHU PECYpCaMH HACCIICHUS ITJIAHCTHI.

JdemoHcTpauust

Kaprs! 3a110Be1HBIX TEPPUTOPUI HALIECH CTPAHBI.

JlaGopaTopHble H MpaKkTHYecKne padoThl

AHanu3 1 OLEHKA MOCIIEACTBUHN IEATEIIbHOCTH YEIOBEKa B 9KOCHCTeMax ™.

[TPUMEPHBIN CITMCOK TEM JJI ITPOEKTHBIX
N NCCIIEAOBATEJIBCKUX PABOT. 9 KJIIACC

1. M3yuenune ocobeHHoCTel MapipyTa nyremectsus Y. J[apBruHa MO JOMOJHUTEIBHON JTHTEpaType H
pecypcam Unrtepuera. [1o pe3ynbraraM pabOThI COCTABIISIOTCS OTYET U MIPE3CHTALIMSL.
2. UccnenoBanue NMpeAnochlIoK BOZHUKHOBeHUs Teopuu Y. JlapBrHA, cOCTaBlIE€HUE NMPE3CHTALUU IS
JEMOHCTpaluu Ha ypoke. PaboTa BBHIOMHSACTCS C MPUBJICUCHUEM TONOTHUTENBHBIX MAaTEPUATIOB.
3. [loaroroBka pedepara Ha Temy «CTaHOBIEHUE HAYKU OMOJIOTUU OT APEBHOCTH JI0 HAIIUX JHEW». Pa-
00Ta BBITIOJTHSETCS C MPUBJICUCHUEM JOTOTHUTEIBHBIX JTUTEPATYPHBIX MaTepUaIoB u pecypcoB MuTep-
HeTa.
4. N3y4yeHue 3KCIIOHATOB KPAaeBEAUYECKOI0 WM MaJ€OHTOJIOTHYECKOTO MYy3€s C L€JIbIO BBIIBUTH CJIEIbI
(OKaMeHeJI0CTH, OTIICUATKH U TIp.) TpeAcTaBuTeNel npeBHer ¢iiopsl u (ayasl. Hammucanue pedepara o
JPEBHEN HCTOPUHU CBOETO Kpasi C UCIOIb30BAaHUEM JIOIIOJHUTENBLHOMN JINTEpaTyphl U pecypcoB MHTEepHe-
Ta.
5. Habnronenus u u3yuyeHue 0COOEHHOCTEH pPa3MHOKEHUS U 3a00ThI O IOTOMCTBE Y aKBApUYMHBIX PhI-
6ok. CocraBienue GpoTonpe3eHTalHH.
6. N3yueHune ¢ MOMOIIBIO TOMOJHUTEIBHBIX JUTEPATYPHBIX UCTOYHUKOB M MHTEpHETa MPUPOIHBIX pe-
CYPCOB CBOET0 pernoHa u ux ucnosib3oBanus. CocraBieHue pedepara v Mpe3eHTauH.
7. Ilocemenue ¢ 3KCKypcuen MpUpoI00XPAHHON TEPPUTOPUH CBOETO PETHOHA M COCTaBJIICHHE OTYETa Ha
OCHOBE JIONOJIHUTENIbHON HHPOPMAIIIH.
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TemaTnuyeckoe NJIAHMPOBAHHUE, B TOM YHCJIE C YUeTOM padoueii MporpaMMbl BOCIUTAHHS € YKa3aHHEM KOJIUYECTBA YaCOB, 0TBOAHUMBIX
HAa 0CBOCHME KAXKI0M TeMbI

Peasmm3zanus BocnuTaTeibHOro noreHnuasaa ypoka (Moayiab «llIkoabHbI yPOK»
paboueii NporpaMMbl BOCHIHUTAHMS)

* YCTaHOBJICHHE JIOBEPUTEIILHBIX OTHOLICHUN MEXIY YYUTEIIEM U €r0 YYeHHKAMH, CIIOCOOCTBYIOUIMX MO3UTUBHOMY BOCIPHUATHIO YYAIIUMUCS
TpeOOBaHUI U MPOCHO yUUTENs], IPUBIICUCHUIO UX BHUMAHMS K 00CY)XJaeMOil Ha ypoke WH(pOpMAIMH, aKTUBU3ALWU WX TIO3HABATEIILHOM JEATEIIbHO-
CTH;

* TOOY)XKJIEHHE IIKOJIBHUKOB COOJIO/IaTh HA YPOKE OOLIETPUHATHIC HOPMBI MTOBEICHHSI, PaBHIIa OOIIEHUS CO CTAPIIUMU (YUUTEISIMU) U CBEPCT-
HUKaMH (IIKOJbHUKAMH), IPUHINIB Y9eOHOH JUCIUILIMHBI 1 CaMOOPTaHU3aLuH;

* IpUBJICYCHUE BHUMAHHS MIKOJFHUKOB K IIEHHOCTHOMY acIleKTy M3Y4aeMbIX Ha ypoKaXxX SBICHHM, OpraHu3anus ux padoThl C MOJTyd4aeMoi Ha
YPOKE COIMaIbHO 3HAYMMOHN HH(OpMaLuel — MTHUIIMUPOBAaHUE €€ 00CYKICHUS, BEICKA3bIBAHUS YUAIIMMUCS CBOETO MHEHHS 110 €€ TIOBOY, BEIPaOOTKH
CBOETO K HEeW OTHOIICHHS;

* UCTOJIH30BAHNE BOCIHUTATEIFHBIX BO3MOXKHOCTEH COMEpKaHUs y4eOHOTO IpeaAMeTa Yyepe3 AEMOHCTPALUIO IETSM IIPUMEPOB OTBETCTBEHHOTO,
IPaXIAaHCKOTO MTOBEICHUSI, TIPOSIBIICHHSI YEIIOBEKOIO0MS M JOOPOCEPIEUHOCTH, Yepe3 Mo00P COOTBETCTBYIOMIMX TEKCTOB JUIS YTEHHS, 3a/1a4 IS pe-
IICHUS, TPOOJIIEMHBIX CUTYAIMH Il 0OCYKJIEHHS B KJIacCe;

* IPUMEHEHUE HA YPOKE MHTEPAKTUBHBIX (OPM pabOTHI yUHalXCs: WHTEIUIEKTYAIBHBIX UTP, CTUMYJIHPYIOUINX MO3HABATEIbHYI0O MOTHBALIUIO
IIKOJIbHUKOB; AUJAKTHUECKOTO TeaTpa, e MOJyYeHHbIe Ha YPOKE 3HAHUs OOBITPHIBAIOTCS B TE€ATPAIbHBIX MOCTAHOBKAX; AUCKYCCUH, KOTOpPBIE TArOT
y4aluMcsi BO3MOKHOCTh ITPUOOPECTH ONBIT BEJCHNUS KOHCTPYKTHUBHOI'O JHAJIOra; IpyNIoBoi paboThl UM pabOTHl B Mapax, KOTOPhIE y4aT IIKOJbHU-
KOB KOMaHHOH paboTe U B3aUMOJICHCTBUIO C IPYTUMH JI€ThMH;

* BKJIIOYEHUE B YPOK MTPOBBIX MPOLEAYP, KOTOPbIE MOMOTAIOT MOAAEpkKAaTh MOTHBAILIMIO I€TEH K MOJy4YEeHUIO 3HAHUH, HaJTa)KUBAHUIO TTO3UTH B-
HBIX MEXJIMYHOCTHBIX OTHOIICHHUH B KJIACCE, TOMOTAIOT YCTAHOBJICHHUIO JOOPOKENATeIbHOW aTMOC(EphI BO BPEMS YPOKa;

* opranu3zaiys nmedcrsa MOTUBHPOBAHHBIX U APYANPOBAHHBIX YJAIIUXCs HAJ UX HEYCIEBAIOUIMMH OJHOKIACCHUKAMHU, JAIONIETO IKOJIbHUKAM
COITMAIIEHO 3HAYMMBIH OIBIT COTPYIHHYECTBA U B3aUMHOMN TTOMOTIIH;

* WHUIIUMPOBAHUE U TIOJIEPKKA MCCIIEIOBATEIbCKON JESITEIHPHOCTH IIKOJHHUKOB B PAMKaX pealn3allid UMHU HHIUBUAYAJIbHBIX U TPYIIIOBBIX
HCCIIEIOBATENLCKUX MPOEKTOB, YTO AACT IIKOJBHUKAM BO3MOXKHOCTh MPUOOPECTH HABBIK CAaMOCTOATEIBHOTO PELICHHs] TEOPETUYECKOH MPOOIEMBI,
HaBBIK TEHEPUPOBaHUA U OPOPMIICHHUS COOCTBEHHBIX WJIEH, HABBIK YBOKUTEIBHOTO OTHOIICHUS K UY)KUM HAeSIM, O(pOPMIICHHBIM B paboTax APYrux
ucclieioBaTeNel, HaBbIK MyOJIMYHOTO BBICTYIUICHHUS IIepe ayIUTOpUel, apryMEHTUPOBAHHSI U OTCTAaUBaHUS CBOEH TOUKH 3peHUs (YPOK-TIPOEKT, YpOK-
HCCJICIOBAHHME).




Tema

Coaep:xanue JlabopaTopHble 1 NpaKkTHYe-
CKHe padoThl

JeMoHcTpauus

Buosorus. O61mue 3aKk0HOMEPHOCTH. 9 KJ1ace
(70 4, 2 4 B HeeJI10)

MHoroobpasue }Kusoro mupa. YpoBHU OpraHu-
3allMM U OCHOBHbIE CBOMCTBA

MecTo Kypca B CUCTEME €CTECTBEHHOHAYYHBIX
JTUCITUTLIVH, a TaKKe B OMOJIOTUYECKUX HayKax.
Ilenu u 3amaun Kypca. 3HaUCHUE TIPEIMETa JJIs
IMOHUMAaHUS €IUHCTBA BCErO KUBOT'O U B3aHMO-
3aBUCUMOCTH BCEX YacTel onochepsl 3emin

Pasznen 1. CtpykTypHasi opranu3anusi ;)kuBbIxX opranu3mMos (104)

XuMHu4ecKas opraHu3anus KiIeTku (4 1)

DJEMEHTHBIN COCTaB KIETKU. Pacnpocrpanén-
HOCTb 3JIEMEHTOB, UX BKJaJ B 00pa30BaHUE KU-
BOM MaTepuu M OOBEKTOB HEXHUBOWU HPUPOIBI.
Maxkpo31eMeHTbl, MUKPO3JIEMEHThI, HEOPTaHU-
YeCKHe MOJIEKYJIbl )KHBOTO BellecTBa (Boja, co-
JU HEOpraHUYeckKux Kuciaor). OcMoc U OCMO-
THYecKoe AaBiieHne. OpraHu4ecKue MOJIEKYJIbI
(Oenku, WX >KUpBI, YIJIEBOJbL, HYKIEHHOBBIE
kucinotsl). Penymnukamms JIHK. Tpanckpun-
uus. MIHpopmanmonHble, TpaHCIIOPTHBIE, pHOO-
comanpHbele PHK

O06BEMHBIE MOJEIN
CTPYKTYPHOM OpraHHu-
3aIui  OMOJIOTMYECKHUX
MOJIMMEPOB — OEJIKOB
U HYKIEUHOBBIX KHC-
JOT, UX CpaBHEHHE C
MOJIETISIMHU UCKYC-
CTBEHHBIX MOJIMMEPOB
(Hanmpumep,  TOJIUBH-
HUJIXJIOPUJIOM).

OOMeH BelecTB U NMpeodpazoBaHUE YHEPTUU
B KJeTke (2 )

OOMeH BelIecTB U NMpeoOpa3oBaHUE SHEPTUH B
KjeTke. TpaHCIIOPT BeUecTB uepe3 KIETOUHYIO
memOpany. IIuno- u ¢aromuros. Buyrpuxie-
TOYHOC MUIICBAPCHUE W HAKOIUJICHHUEC OHCPIHUH,
pacuiernjieHue TI0Ko3bl. buocuHTe3 O0enkos,
JKAPOB U YIIIEBOJIOB B KJIIETKE

Crtpoenue u GyHKIHH KIETOK (7 1)

[TpokapuoTtnueckue kietku (popma u pasme- | M3yuenue xiemox Oaxme-
pet). CTpoeHHe UMTOIIA3Mbl OAKTEPUANBHOM | pyii, pacmenuii u Hcugom-
KJIETKH;, OpraHu3anus MeTadoju3Ma y MpoKa-
puot. I'enernueckuii anmapar Gakrepuid. Cro-
poobpaszoBaHue U pa3MHOXKEeHHEe OakTepuil. Me-

HbIX HA 20MOBbIX MUKPO-
npenapamax’,

[IpuHIMNIHAaNBEHBIE

CXEMBI YCTpOMCTBa
CBETOBOIO M DJIEK-
TPOHHOTO  MHUKPOCKO-
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CTO M POJIb MPOKAPHOT B OMOIIEHO3aX. JyKapu-
OTHYECKHE KIETKH. OpraHemisl LUTOILIA3MBbI
9YKApHOT, UX CTpYKTypa u ¢pyHkuuu. [{utocke-
net. Bxirouenus, ux posib B MeTabom3Me Kiie-
ToK. Kierounoe sapo— ueHTp ynpasieHUS
KHU3HEIEATENIbHOCThI0  KIeTKH. OcobeHHOCTH
CTPOCHHMsI pACTUTEIBHOMN KIIETKU. [lenenue Kie-
TOK. KJIETKM B MHOIOKJIETOYHOM OpraHu3Me.
[Tonstne o auddepeHIUpPOBKE KIETOK MHOTO-
KJIETOYHOTO OpraHm3mMa. MHUTOTHYECKHN LUKIL.
buonornueckuii CMBICI M 3HAYEHHE MUTO3a.
Krnerounas Teopust CTpO€HUS OpraHU3MOB

ma. Cxembl, HIIIIO-
CTPUPYIOLTUE METOMIbI
npenapaTuBHON  OuMo-
XUMHUA M HUMMYHOJIO-
rui. Mojenu KIJIETKH.
CxeMmbl CTpOEHHUs Op-
raHOWJIOB PaCTUTEIb-
HOM M JKMBOTHOM KIIE-
TOK. MUKpoIpernapaTsl
KJIETOK PacTeHUH, KH-
BOTHBIX W OJIHOKJIE-
TOYHBIX TIpuboB. Pu-
Typbl MHTOTHYECKOTO
JeTIeHUsT B KJIETKax
KOpeliKa JyKa TIoJ
MHUKpPOCKOIIOM W Ha
cxeme.  Marepuaisl,
pacckasplBaloOllue O
ouorpagusx yueHbIX,
BHECILIMX BKJaJ B pas-
BUTHE KJIETOYHOU TEO-
pumn.

Paznea 2

. Pa3MHoOKeHNe M HHAUBUYAJbHOE PA3BUTHE OPraHU3MOB (54)

Pa3smHOXkeHne opranuzMoB (2 4)

CyurHocTh U GOpPMBI Pa3MHOXKEHHUSI OpPTaHU3-
MoB. becnionoe pasmuoxenue. Ilono- Boe pas-
MHOXeHHe. OmiogoTBopeHue. buonorndeckoe
3HAYEHHUE II0JIOBOTO pa3MHOKEHHA. ['amerore-
He3. Oco0eHHOCTH CliepMaToreHe3a U OBOTeHe-
3a. OmiogoTBOpEHKE

[Inakarel, wWLIIOCTPH-
pyrolme crnocoObl Be-
TE€TaTUBHOTO Pa3MHO-
JKEHUs IUIOAOBBIX -
PEBBEB M OBOILIHBIX
KyapTyp. Mukponpe-
maparbl  SUIEKIETOK.
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®dortorpaduu,  orpa-
xKaromue pasHooOpa-
3M€ MOTOMCTBa y OJ-
HOM mapbl pOJUTENCH.

NuauBunyansHoe
(onrtorenes) (3 u)

pa3sBUTHUC OpraHnu3mMoB

DOMOpHOHANBHBIA Tepruoa pa3BuTHs. OCHOBHbBIC
3aKOHOMEpHOCTH aApoOnenus. [acTpymsuus.
[TepBuuHBIi OpraHoreHes W JgajabHeHIas aud-
(dbepeHInpoBKa TKaHeH, opraHoB u cuctem. Ilo-
CTOMOPHOHANBHBIA TIepuof pa3BUTH. DOpPMBI
MOCTAIMOpPUOHANBHOTO TmepuoAa pa3Butus. He-
MpsIMOE Pa3BUTHE; MOJHBIA M HEMOJHBIA MeTa-
Mop(}o3. BHOJIOrMYecKHii CMBICT Pa3BUTHS C
metamopdozom. [Ipsimoe paszButue. Crapenue.
OO01mue 3aKOHOMEpPHOCTU pa3BUTHUs. buorene-
TUYECKUN 3aKOH

Tabmuiel, WILTIOCTPU-
PYIOIIHE TPOIECC Me-

tamopdo3a y Oecro-

3BOHOYHBIX  (3KECTKO-
KpPBUIBIX U uenryiya-
TOKPBLIBIX HaCeKo-

MBIX) W TIO3BOHOYHBIX
(amdpuobwmit). TaduuIkl,
OTpaKalolue  CXOJ-
CTBO 3apoAbILIEH IIO-
3BOHOYHBIX  JKHUBOT-
HbIX. Cxembl npeoOpa-
30BaHUSl OpraHOB U

TKaHel B pusorenese.

Pa3nen 3. HaciieAcTBEHHOCTh U M3MEHYUBOCTH Opranu3mMoB (15 1)

3aKOHOMepHOCTI/I HacJICAOBaHUA TIPHU3HAKOB

(8 1)

OtkpeiTe ' Mennenem  3aKOHOMEpPHOCTEN
HacjeoBaHMusl Tpu3HakoB. ['uOpuponoruue-
CKHMH METOJl M3yYEHUsl HACJIEeICTBEHHOCTU. Mo-
HOTUOPUHOE U MOJUTUOPUIHOE CKPELMBaHUE.
3axonbl Menpensa. HezaBucumoe u cLEIIeHHOE
HacienoBaHue. ['eHeTHueckoe ompeaeneHue
nosia. ['eHOTHN Kak 1esI0CTHAsA cucreMa. B3au-
MOJIEHCTBUE aIEIbHBIX U HEAJJIEIbHBIX T€HOB
B ONPEEICHUY IIPU3HAKOB

Pemenne  reHeTMYECKUX
3a7a4 U COCTaBJICHUE PO-

JOCJIOBHBIX.

Kapter xpomocom ye-
JoBeka. PojocioBHBIE
npea-
CTaBUTENEH KYJIbTYPHI.
XpOMOCOMHBIE aHOMa-
JUU 4YeJOBeKa W UX
dbeHOTUIIYEeCKUE Mpo-

BBIIAOIITUXCSL

SIBJICHUA.

3aKOHOMEPHOCTU U3MEHYUBOCTH (3 U)

OcHOBHEIC (I)OpMLI W3MEHYMBOCTH. | €HOTHUIIH-
YeCKasad U3MCHUYMUBOCTD. MYTaI_[I/II/I, X 3HA4YCHHUEC
AJId IPpAKTUKU CCJILCKOTI'O XO03sicTBa U OHMOTEX-
Hojjorun. KomMOMHaTHBHAS U3MCHYHUBOCTH, €€

[Toctpoenne BapuanUoOH-
HOM KpuBOil (pa3mepsl Ju-

CTBEB PpACTEHMH, aHTPO-

[Ipumepsr Monuduxa-
OUOHHOH W3MEHYUBO-
CTH.

18




HBOJIIOIMOHHOE 3HaueHue. DeHoTunuyecKas
(MomuduKanuoHHAas)  W3MEHYMBOCTH.  Poub
YCJIOBMM BHEIIHEN Cpelbl B Pa3BUTUHU U IIPOSIB-
JICHUH NPU3HAKOB U CBOMCTB

IMMOMETPUUCCKUE JaHHBIC

YYaIIuXcs).

Cenexius pacTeHHM, >XKUBOTHBIX U MHKPO-
OpraHu3MoB (4 4)

[leHTpbl TPOUCXOXKIEHUS W MHOT000pa3us
KyJIbTYpHBIX pacTeHuil. CopT, mopo/ia, MITamMmM.
Merto/bl ceIeKIMU PaCTEHU U KUBOTHBIX. J[o-
CTH)KEHUSI M OCHOBHBIC HAIpPABJIICHUS COBpE-
MCHHOM CCICKIUM. 3HAYCHHC CCICKIMH JIJIs
Pa3BUTHS  CEIbCKOXO3SMCTBEHHOIO TPOU3BO/I-
CTBa, MEIUIIMHCKON, MHKPOOHOIOTHYCCKOH W
JPYTUX OTpacieil MpOMBIILIIEHHOCTH

CpaBHUTENIbHBIN  aHa-
U3 TOPOJ JIOMAalIHUX
YKUBOTHBIX, COpTOB
KYJIBTYPHBIX PaCTCHHUU
U UX JUKUX TPEIKOB.
Komnexkunn u npena-
paTbl COPTOB KYJIbTYp-
HbIX pAaCT€HUU, OTIH-
YaIOLUXCS

HIEH IJI0JOBUTOCTBIO.

HanOO0JIb-

Pasnen 4. 3BONIOLMA XUBOTO MUPA HA 3EMJIE — 23 yacos

Pazeumue 6uonocuu 6 oodapsunosckuii ne-
puoo (2 u)

Pazeumue buonoeuu 6 oooapsunosckuii nepuoo.
Pabomer K.Jlunnes no cucmemamuxe pacme-
HULL U HCUBOMHBIX. DBONIOYUOHHAS MeOopUs
K.B.Jlamapxa

buoepagpuu  yuénuix,
BHECUUX BKIAO 8 pa3-
sumue I80JIOYUOHHBIX
uoet. Kusnwo u Oes-
menvHocmo K. B. Jla-

mapka.

Teopus Y./lapBuHa 0 MPOUCXOKICHUN BUIOB
MyTEéM €CTECTBEHHOTO 0TOOpa (4 )

IIpeanocbuIKN BOSHUKHOBEHUS YUECHHS
Y.JlapBuHa: JOCTHKEHUS B 00JaCTH €CTECTBEH-
HBIX HayK, SKCIIEIUIIHOHHBIN MaTepHall
Y.MapBuna. Yuenue Y.J/lapBuna 06 uckyc-
cTBeHHOM oTOOpe. Yuenue Y.J[apBuHa o ecte-
CTBEHHOM 0TOOpe. Buji— snemenTapHas 3Bo-

buorpadus Y. dapsu-
Ha. Mapupyr ¥ KOH-
KpeTHble Haxonku Y.
JlapBuHa BO Bpems ITy-
TEIIECTBUS Ha Kopaoiie

JIOIMOHHAs eauHuia. bopbba 3a cyiecTBoBa- «bHTTTb.

HUE ¥ €CTECTBEHHBI 0TOOD
. COBPEMEHHbIE NPEACTABNIEHUA OB 3BOJIIOLUU | TIpriciocoOuTENbHBIE 0COOCHHOCTH CTPOCHHUSI O6cyxnenne Ha Mozensx | Mnmoctpanuu, ze-
—6uaca TUIIOBBIX OPTaHU3MOB (OKpacka MOKPOBOB TeNA, | POJH MPHUCIOCOOUTENBHO- MOHCTPHUPYIOIIHE

noBeieHue). 3abota o moroMcTBe. PU3HOIIOTH-

T'O ITOBCACHUA ) KUBOTHBIX.

CTPOCHUC TCJIa KUBOT-
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gyeckue agantanui. OTHOCUTEIHHOCTh IPUCIIO-
COOJIEHHOCTH

HBIX M PACTUTENBHBIX
OpraHu3MoB, obecrne-
YUBAIOUIUE  BBDKHUBA-
HUE B THUIIMYHBIX MJIA
HUX YCIIOBUAX CyILe-
cTtBoBaHus. IIpumepsl
pPa3JIMYHBIX BUIOB IIO-
KPOBUTEIbCTBEHHOM

OKPACKH Y )KUBOTHBIX.

MuxkposBontonus (2 1)

Buj kak reHeTHYeCcKy N30JIMPOBAHHAS CUCTEMA;
PENpPOIYKTUBHAS U30JISIUS U €€ MEXAHU3MBI.
[TonynsiunoHHas CTPYKTypa BUJIA; SKOJIOTHYE-
CKHE U T€HETUYECKHE XapaKTEPUCTUKHU IOIYJIs-
uuii. [Tonmynsuus— smeMeHTapHas 3BOJIIOLHU-
onHast equHuIa. [lytu u ckopocts BuaooOpa3o-
BaHUsA

U3zyuenue npucnocodnen-
HOCMU OpPeaHU3MO8 K cpe-
Oe obumanus’™.

Usyuenue usmenuusocmu,
Kpumepues 6uoda, pesyib-
mamos  UCKYCCMEEHHO20
ombopa Ha copmax Kyib-
MYPHBIX pacmenuti*,

CxeMmbl, WILTIOCTPUPY-
IOIIMe I[polecc TIeo-
rpadu4ecKoro  BUIO-
obpazoBanusi. JKuBbie
pacTeHus 1 )KUBOTHBIE,
repbapul M KOJUICK-
UM, I[OKa3bIBAIOLIME
UH/UBUAYAIBHYIO HU3-
MEHUYUBOCTh M DPAa3HO-
o0pa3ue COpTOB Kyib-
TYpPHBIX pPAacTeHUH W
TIOPOJ] TOMAITHUX JKH-
BOTHBIX, a TaKXke pe-
3y/lbTaThl MPUCIIOCOO-
JIEHHOCTH OPIaHU3MOB
K cpene OOuTaHHs H
pe3yabTaThl  BUJ000-
pa3oBaHus

. NMPUCNOCOBNIEHHOCTb OPTAHU3MOB K YCNO-
BMAM BHELUHEMA CPEAbI KAK PE3Y/IbTAT 3BOJIIO-

unKn. MakposBomtonus (3 9)

['maBHBIE HaNIPaBIEHUS YBOJOIMOHHOTO TPO-
necca. buonorunueckuii nmporpecc u Ouosoruye-
ckuii perpecc (A.H.CesepuoB). [Tytu noctmxke-
HUs Onosormdeckoro nporpecca. OCHOBHEIE

[Ipumeprr romomnorny-
HBIX M AHAJIOTMYHBIX
OpraHOB, UX CTPOEHUS
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I'maBnbIC HaIIpaBJICHHUA 3BOJJIIOLIIMOHHOTO ITPO-
niecca. buonorndeckuii mporpecc n 6uonoruye-
ckuii perpecc (A.H.Cesepuos). Ilytu noctuxe-
HUsI Onostormyeckoro nporpecca. OCHOBHBIE
3aKOHOMEPHOCTH 3BOJIOIMU. Pe3ynbTaTsl 3BO-
JFOIIMU

U TIPOUCXOXKICHUS B
OHTOI'CHE3E. Cxembl
COOTHOIIICHUSI  IyTeH
IPOTPECCUBHON  OHO-
JIOTHYECKOM  DBOJIIO-
uuu. Marepuainsl, Xa-
paKTepU3yoIlIne
MpEJACTaBUTENEH  JKH-
BOTHBIX M PACTEHUM,
BHECEHHBIX B KpacHyto
KHUTY U HaXOASIINXCA
MOJl OXPaHOW rocyuap-
CTBa.

BoznukHoBeHue xu3HU Ha 3emiie (2 u)

Opranndeckuil MUp Kak pe3yJIbTaT 3BOJIOLHUN.
Bo3HUKHOBEHNE U pa3BUTHE KU3HU Ha 3eMII€.
XuMHUuecKui, rnpej- Ouoaoruyeckuil (reopus
akagemuka A.J.Onapuna), 6Mogoruyeckuii u
COLIMAJILHBIN ATalbl Pa3BUTHS JKUBOU MaTe-
pun. PUWIOreHETUYECKUE CBA3U B )KUBOM IIPU-
poze. EcrecTBeHHas kinaccupuKaus >KUBbIX
OpraHU3MOB

CxeMBbl  BO3HHKHOBE-
HUS  OJHOKJIECTOYHBIX
9yKapuoT, MHOTOKJIe-
TOYHBIX OPraHHU3MOB,
pa3BUTHUSl LIAPCTB pac-
TEHHH U JKUBOTHBIX.

PazButue xxu3nu Ha 3emie (5 1)

Pa3Buture xu3HM Ha 3eMiie B apXEHUCKYIO U MPO-
TEPO30MCKYIO 3phl. [IepBbIe creapl )KU3HU Ha
3emuie. Pa3Burtue xu3HU Ha 3eMJie B TAI€030M-
CKyto0 9py. Pa3zBurtue xu3Hu Ha 3emie B Me30-
30MCKYIO U KaliHO30MCKY10 3pbl. [Iponcxoxne-
HHE 4eJI0- BeKa. MecTo 4elioBeKa B )KUBOU
npupoje. CucreMaTnyeckoe MoJoKeHue BU1a
Ho- mo sapiens B cucteme »KUBOTHOT'O MUpA.
Cranuu 3BooMH yenoBeka. CBolcTBa ueso-
BeKa Kak Ouosornyeckoro Buaa. [lomymsmmnoHn-
Hasi CTPYKTypa Buaa Homo sa- piens; yenose-
YECKHe pachl. AHTHHAYYHAs CYIIIHOCTh pacu3Ma

Penponykiun xaptun
3. bypmana, otpaxa-
onmx gayny u ¢uaopy
pa3INYHBIX 3p U NEpU-
onoB. Cxembl pa3Bu-
TUS LAPCTB  KUBOU
npuponabl.  OxameHe-
JIOCTH, OTIEYaTKH pac-
TEHWH B JIPEBHHUX IIO-
ponax. Monenu ckene-
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TOB 4YCJIOBCKa MW IIO-
3BOHOYHBIX KHNBOT-
HBIX.

Pa3nen 5. BzaumooTHomenust opranusma u cpeabl. OcHOBbI 3koJioruu (104)

buocdepa, e€ ctpykrypa u pynkiuu (6 1)

buocdepa— xuBas 000J109Ka MIJIAHETHI.
CrpyKTypa ¥ KOMIIOHEHTHI OHOC(EPHI: KUBOE
BEIIECTBO, OMOKOCHOE U KOCHOE BEIIECTBO
(B.1.Bepuanckuii). KpyroBopot BeliecTs B
npupone. EcrecTBeHHbIe COOOIIECTBA KUBBIX
opranu3MoB. bruoreoneHo3sl, UX KOMITIOHEHTHI:
MPOYLIEHThI, KOHCYMEHTHI, pelylieHThI. brorie-
HO3BI: BUJIOBOE Pa3HOOOpasne, MIIOTHOCT 10~
nynsiui, Ouomacca. Abrorudeckue GpakTopsl
cpenpl. Pob Temmeparypbl, OCBEIIEHHOCTH,
BJIQXKHOCTH U IpYTUX (HAKTOPOB B KHU3HEAECS-
TEJIBHOCTU coo0mIecTB. IHTEHCUBHOCTH Jeii-
cTBUs (akTOpoB cpensl. BzanumoneiictBue dax-
TOPOB CPEIIbI, IPEIEITBI BBIHOCIHUBOCTH. broTn-
yeckue GakTopsl cpenbl. Llenu u cetn nutaHus.
Dxonorudeckue nupamuasl. CMeHa OUoIeHo-
30B, (pOpMUpPOBaHUE HOBBIX cO00MIECTB. DOPMBI
B3aMMOOTHOIICHUH MEXIy OpraHHu3MaMH.
CumOuoTHueckre, aHTHOMOTUYECKHE,
HEUTPAJIbHBIE OTHOLIEHUS

Cocmasnenue cxem nepe-
oauu eeujecms u SHepeul
(yeneil numanus)*.
Hszyuenue u  onucanue
SKOCUCIEMbL CB0ELL MeC-
HOCMU, 6bIAGNEHUES MUNOB
83aUMOO0CUCMBUST  PA3HLIX
8U008 68 OAHHOU HSKOCU-
cmeme*,

CxeMmbl, WILTIOCTPUPY-
IOIIIUE CTPYKTYpy OHo-
chepsl M XapakTepu-
3YIOIIHUE €€ OTACIbHBIC
COCTaBHbIE YacTH.
Tabmuiel  BUIOBOTO
cocTaBa M pa3HOOOpa-
3Usl JKUBBIX OpTaHU3-
MoB Omocheprr. Cxe-
MBI KpPYrOBOpOTa Be-
HIECTB B  MPUPOJE.
Kaptel, otpaxarormiue
Te0JIOTUYECKYI0 HCTO-
pHIO MaTEpUKOB, pac-
IIPOCTPAaHEHHOCTh  OC-
HOBHBIX OMOMOB CYIIIH.
JuapuinbMbl U KHUHO-
buneMbl  «buocdepar.
[Tpumepsr  cumOuo3a
MEXIy HpeAcTaBuTe-
JSIMU pa3IMYHBIX
apCTB >KUBOHM MpuUpo-
TTBL.

buocdepa n uenosex (4 1)

[IpupoaHbIe pecypehl U UX UCIIOJIB30BaHHUE.
AHTpOIOreHHble (pakTopbl BO3EHCTBUS Ha
OHOILIEHO3E], ITOCIIEACTBUS X035HCTBEHHOH fes-
TETHLHOCTH YenioBeka. [IpobieMbl panimoHanb-

AHann3 U OlleHKa MOCIed-
CTBUU [eATEIbHOCTU 4Ye-
JIOBEKA B DKOCHCTEMAX *.

Kaptet  3anmoBemHbIx
TEPPUTOPUI Hamen
CTPAHBI.
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HOT'0 IpUPOAOITIOJIB30BaAHUA, OXPAaHbI IPHUPOAbI

Pe3epBHOe Bpemsi — 8 4.

23




24



